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The article presents a comprehensive study of the global fish products market,
emphasizing the systematization of production and export flows and the detailed analysis
of consumer preferences across various world regions.

The research outlines the dynamics and trends in the development of the fish
and seafood industry, identifying the leading producer and exporter countries such as
China, Norway, Vietnam, Chile, and the United States. Their specialization, export
strategies, market shares, and positions within regional and intercontinental trade flows
are examined in depth. A typological classification of global regions is developed based
on the prevailing forms of fish product consumption (fresh, frozen, canned, smoked),
the dominance of certain species (salmon, tuna, whitefish, shrimp, etc.), pricing tiers,
and culturally conditioned culinary practices.

The study also explores how globalization processes, supply chain digitalization,
environmental challenges, and geopolitical instability are reshaping international fish
trade logistics. Particular attention is paid to the growing influence of sustainability
criteria on consumer behavior — including the demand for environmentally certified
aquaculture products, traceability systems, and eco-labeling initiatives. The article
introduces an analytical model for the systematization of the “producer—exporter—
consumer” flow, providing a practical framework that can be adapted for developing
and optimizing national strategies in the area of fish product foreign trade.

The findings may serve both as a conceptual basis for further academic research
and as a tool for policymakers and market stakeholders involved in fishery economics
and trade regulation.

Keywords: fish products, global market, production, export, consumer
preferences, logistics, aquaculture, trade flows, sustainability.

Problem statement. The global fish products market demonstrates steady
growth dynamics, driven by both demographic shifts and the structural transfor-
mation of the global agri-food sector. In the context of increasing competition
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among producing countries, escalating environmental challenges, and shifting
consumer priorities, the issue of a systematic analysis of production-export
flows combined with the behavioral characteristics of end consumers becomes
particularly relevant. Despite the significant economic potential of fish product
trade, analytical fragmentation remains regarding the coordination of logistics
routes, the evolution of product forms at the export stage, and the influence of
cultural and price factors on the market demand structure. The lack of a unified
model for summarizing such data complicates effective strategic planning at
both national and international levels.

Analysis of recent research and publications. The issues of global fish
product production and trade are actively studied on an interdisciplinary level.
Reports by [1], [2], and reveal macroeconomic and environmental aspects of
the market’s functioning, but they mostly focus on specific countries or product
groups. The works of authors such as [3], [4], and [10] provide important empir-
ical assessments of price trends and consumer shifts, yet often overlook regional
specifics and transformations in logistics systems. In Ukrainian academic dis-
course, applied publications dominate, focusing on aquaculture or food security
issues, while global positioning in the fish products market has not been sys-
tematically addressed. This highlights the need for an analytical approach that
combines production-export flows with the modeling of consumer preferences.

Objective. The aim of this study is to develop a conceptual model for
systematizing production-export flows and consumer preferences in the global
fish products market segment. To achieve this goal, the following tasks must be
fulfilled: to analyze the current structure of global fish production and export by
country and product group; to identify key types of consumer strategies in vari-
ous regions of the world based on product form, price, and origin; to determine
the links between production chains and logistics routes; and to propose a gen-
eralized model of interaction among the producer, exporter, and end consumer.

Research results. The global fish products market is shaped by dozens
of countries that differ significantly in production scale, technological base, spe-
cialization, and orientation toward domestic or international demand. According
to the latest [1] statistical reviews (2022), the total global production of fish
and seafood exceeded 180 million tons, with more than 50 % coming from
aquaculture.

The leading producer countries include (Table 1):

— China, the undisputed global leader in aquaculture, producing over
60 million tons annually. While the majority of products are consumed domestically,
significant volumes are also exported to Southeast Asia, the EU, and the USA.

— Indonesia, which has a strong marine fishing sector and shrimp farm-
ing industry. Its export flows are directed toward Japan, China, the USA, and the
Middle East.
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— India, specializing in freshwater species (pangasius, rohu) and frozen
shrimp. It is one of the largest suppliers to EU countries.

— Norway, a leading European exporter, especially in the salmon seg-
ment, supplying over 50 % of the world’s salmon exports. Strong logistics and
branding strategies have enabled Norwegian companies to hold prominent posi-
tions in the EU, Chinese, and US markets.

— Chile and Peru, leaders in the production of fishmeal and canned sea-
food, with export-oriented models.

— The USA and Canada, which combine the development of oce-
anic fisheries (cod, tuna, salmon) with large-scale processing and domestic
consumption.

Table 1. Leading Countries by Fish and Seafood Production Volume ([1], 2022)

Country Total Prqd_uctmn Volume Main Specialization | Export Destinations
(million tons)
. Aquaculture (carp, Southeast Asia, EU,
China 60+ seafood) USA
. . . . Japan, China, USA,
Indonesia | 15-17 Marine fishing, shrimp Middle Fast
. Freshwater fish, frozen .
India 12-14 shrimp EU, USA, China
Salmon, cod, cold- .
Norway 4-5 water fish EU, China, USA
Chile 34 Salmon, fishmeal, Japan, USA, Brazil
canned products
Peru 34 Anchovy, fishmeal, China., EU, Latin
feed products America
USA 5.6 Tuna, .cod, salmon, Canada, Japan, South
oceanic fisheries Korea
Canada 1.5-2 Marine ﬁ sh, mollusks, USA, China, Japan
processing

The presented data highlight the high concentration of fish production
in Asian countries, which account for more than half of global output thanks
to large-scale aquaculture and favorable natural and climatic conditions. At
the same time, countries in Europe, North and Latin America form specialized
export niches — from salmon to fishmeal — focusing on added value, processing,
and certification. This confirms that success in the global market is determined
not only by volume but also by the quality characteristics of the product, the
ability to meet standards, and an effective marketing strategy.

At the regional level, several models can be distinguished (Figure 1),
namely:

— The European model, based on high added value (eco-certification,
quality control, labeling);
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— The Asian model, focused on production scale, price competitiveness,
and diversified logistics routes;

— Latin America, as an example of effective raw material export special-
ization with an emphasis on primary processing products;

— North America, a mixed-profile market combining high domestic
demand with active participation in export markets.

Asia
~ Europe
— Latin America
- Africa
— North America

120¢

Loo

80

60

40+

production volumes. min. tons

20

2010 2012 2014 2016 2018 2020 2022
year

Fig. 1. Dynamics of Fish Product Production by Region, 2010-2022

Thus, the structure of the global fish production market is dynamic and
geographically heterogeneous. For successful integration into the global supply
chain, countries must consider not only production volumes but also their abil-
ity to adapt logistically, implement certification, build recognizable brands, and
comply with international standards.

Consumer demand for fish products is shaped by a number of factors:
income levels, the state of logistics infrastructure, dietary habits, degree of
urbanization, environmental awareness, and more. Taking into account current
market transformations, it is appropriate to distinguish several types of con-
sumer preferences based on key criteria:

1. By product form. In developed countries with efficient logistics infra-
structure (European Union, Japan, the USA), there is a prevailing demand for
fresh and chilled fish, which is primarily distributed through retail chains and
the HoReCa channel (Figure 2). In contrast, countries with limited access to
refrigeration or unstable transport systems (Eastern Europe, Latin America,
some regions of Africa) show a predominance of frozen fish, which is more
suitable for long-term storage.

Canned fish (tuna, sardines, mackerel) maintains steady popularity among
all consumer groups due to its long shelf life. Smoked, dried, and fermented
products are characteristic of the culinary traditions of East Asia, Scandinavia,
and parts of Eastern Europe.

10
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Canned fish___ Fresh fish
17% 32%
|

Processed/cooked fish ~——__ Frozen fish
24% 27%

Fig. 2. Demand Distribution for Main Fish Product Formats in EU Countries, %

2. By price segment. The premium segment includes live or chilled
high-quality fish (salmon, sea bass, black caviar), marketed in countries with high
standards of living (EU, South Korea, Gulf countries) (Table 2). The mid-range
segment consists of moderately priced products—fillets, frozen tilapia, pangasius,
cod—popular in the USA, China, and countries of Eastern and Central Europe.

Table 2. Typical Consumer Preferences for Fish Products by Region

: Predominant Price Key Consumer f o
Region Product Form Segment E));]pectations Market Characteristics
Qs Developed logistics, retail
.| Fresh. chilled Mid certification eveloped logistics, retai
European Union H > B MSC, ASC), dominance, strong regulato
P SmOoKe — premium ocal origin, framework gree y
traceability
Convenience : P
; : e High demand for protein-rich
North America g‘;fzsgﬁ filleted, Ml(riemium }‘}; 11}enutr1t10na1 fish (salmon, tuna), active
p teadyto-cat HoReCa segment
Dried, fermented, | E natoel e ary | High it ti
; ried, fermented, conom national culina igh per capita consumption,
Southeast Asia live, seafood —mid Y trat 1t110n Sd arsy dorgnn?ance gf local markets
a staple foo
P Largest domestic market
rice, safety, argest domestic market,
China g{loeztgg’ fresh, Mid Ie)co-ﬁiendl%,ness, rapid growth in aquaculture
growing focus on | demai
certification
. . Reliable supply, . .
Japan chileggrade-five: | Premium SSRADIY for | Sehfaon Rert v ey “TE®
raw consumption
Middle East - Halal, quality, | Hiohly import-dependent,
UAE, Saudi C}lléltleed’ frozen, Premium })&an(;i;igdlabe)fmg, strlgct LertiReation”
rabia) pr(?ducts requirements
: ; Econom Price, long shelf | Local production presence,
Latin America | Frozen, canned eth e life, acces%lblhty unstable logistics P
Sub-Saharan Cheap, High import dependence,
Africa Frozen, canned Economy gﬁ‘gg}i)%%s’ long | fipfited dold chiin coverage
L Smoked. fermented. | Mid Local origin, Emphasis on national
Scandinavia chilled > 2 remium traditionality, . traditions, active support for
p ecological purity | sustainable consumption

Note: Based on aggregated data from [1], [5], [5], and marketing reviews from 2020-2023.

11
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Economy-segment products (canned fish, offal, mince, semi-processed
items) dominate in the diets of populations with limited financial resources, par-
ticularly in South Asia, Africa, and certain regions of Latin America.

3. By Origin and Ethical Consumption Criteria. In countries with high lev-
els of social and environmental responsibility, demand is growing for fish products
that comply with the principles of sustainable development. Consumers prioritize
certifications of sustainable origin (MSC, ASC), absence of antibiotics, adherence
to bioethical principles in aquaculture (especially for farmed products), and local
sourcing that reduces environmental footprint and supports local communities.

4. By Consumer Type. For households, key decision factors include
affordability, shelf life, and cooking convenience. The food service sector
(HoReCa) prioritizes standardized quality, appealing presentation, and reliable
supply. Health-conscious consumers seek high nutritional value, low fat con-
tent, and high protein (mainly tuna and cod). Meanwhile, flexitarians, vegetari-
ans, and eco-consumers increasingly focus on eco-labeling, product traceability,
and the social responsibility of producers.

Thus, the segmentation of consumer preferences in the fish product mar-
ket is a crucial precondition for effective trade and marketing strategies. Under-
standing consumption specifics in target regions enables producers and export-
ers to tailor relevant offerings, improve price competitiveness, and promote
their products in a globalized and diversified market.

Structure of Production-Export Flows and Logistics Models in the Global
Fish Market.

Global production and export flows of fish products are shaped within
globalized agri-food chains that cover all stages—from farming and harvesting
to primary processing, transportation, value-added processing, storage, and dis-
tribution. A key feature of the fish industry is its high sensitivity to temperature
regimes, shelf life, and storage conditions, which heavily influence logistics
solutions and infrastructure requirements.

Table 3 illustrates two key models of international fish trade.

The “South — North” model represents a traditional division of labor,
where countries of the Global South supply raw materials to developed nations.
In contrast, the “East <> West” model highlights China’s growing role not only
as a producer but also as a re-exporter that processes products for other markets.

Table 3. Geographical Structure of Global Export-Logistics Flows of Fish Products

Main Flow Exporting Importing Description
Model | Direction Countries Countries eseriptio
. . Dominated by supply of raw
South — One-way Indonesia, India, EU, USA, Japan |materials and semi-processed
North Peru, Vietnam goods
East < T China, USA, EU, | China, USA, EU, | Active redistribution, including
wo-way )

West Japan Japan re-exporting
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The type of product determines the logistics: fresh fish requires short, fast
routes, while frozen or processed products can be transported intercontinentally
(Table 4). Fishmeal and by-products are highly specialized and serve as raw
materials for other agricultural sectors.

Table 4. Main Product Types in Global Fish Trade Flows

Product Type Logistical Characteristics Main Routes
Fresh/chilled fish | Short-distance transport Norway — Germany, Canada — USA

Frozen fish and Suitable for intercontinental India — EU, Vietnam — USA
seafood transport

E;S_grrrz)edﬂ’cgls’ Bulk shipments Chile, Peru — EU, China

Logistics hubs play a critical role in ensuring the smooth movement of
fish products (Table 5). Ports in Asia, North America, and Europe function not
only as transshipment points but also as centers for primary processing and stor-
age. Rotterdam holds a special place as the gateway to the European market.

Modern logistics models are focused on preserving product quality, min-
imizing losses, and ensuring supply chain transparency (Table 6). Cold chain
technologies and digital monitoring systems are becoming standard in global
fish trade, especially for premium segments.

Table 5. Key Logistics Hubs in Global Fish Exports

Port/City Country Main Function
Qingdao, Shanghai China Export of frozen fish and shrimp
Rotterdam Netherlands | Main import hub to the EU
Los Angeles, Seattle USA Receiving goods from Asia and Latin America
Oslo, Bergen Norway Export of salmon to the EU, USA, and Asia

Table 6. Characteristics of Logistics Models in the Fish Industry

Model Description Advantages

Continuous refrigeration
throughout the chain

Temperature-controlled 0 to —18°C Intercontinental delivery with
containers minimal losses

Digital technologies GPS, RFID, blockchain Traceablhty, batch control, loss
reduction

Cold chain logistics Ensures product safety and quality

In recent years, the vulnerability of supply chains in the fish products
sector has become increasingly evident. The COVID-19 pandemic, disruptions
in maritime transport, rising fuel costs, and geopolitical tensions—particularly
the conflict in the Black Sea—have led to delays, reduced shipment volumes, and
the need to regionalize supply chains. In response to these challenges, leading
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countries have intensified investments in local processing facilities, process dig-
italization, and expanded cooperation with regional partners.

An analysis of the structure of global production and logistics flows in
the fish industry reveals a high degree of globalization and interdependence
between exporting countries and consumer markets. Geographic asymmetry—
where raw materials are mainly sourced from Southern countries while pro-
cessing and consumption are concentrated in the Northern Hemisphere—adds
complexity to logistical operations and increases demands on infrastructure.

The type of product directly influences logistics routes: fresh products are
typically circulated within regions, while frozen products are distributed glob-
ally. Logistics hubs—ports with a high level of specialization and technological
capacity—play a vital role in facilitating efficient product movement within the
constraints of limited shelf life.

The implementation of cold chain technologies, digital monitoring, and
blockchain solutions has become a key factor in increasing the reliability of
supply. At the same time, recent global challenges—such as the COVID-19 pan-
demic, logistics crises, and geopolitical conflicts—have highlighted the growing
need for the regionalization of logistics schemes, development of local process-
ing centers, and adaptation to the volatile conditions of the global market.

Thus, a country's success in participating in the global fish supply chain
depends not only on the volume of production but also on its level of technolog-
ical integration, logistical flexibility, and capacity to respond to external risks.

When analyzing the interaction model of «producer — exporter — con-
sumer» in the fish product segment, it is important to note that the effective
functioning of the global fish market hinges on the alignment of interaction
among three key links: the producer, the exporter (as the logistical and trade
link), and the final consumer. Each of these components has its own priorities,
operational logic, and expectations; however, their synchronization determines
the resilience and efficiency of the supply chain.

1. Producer. This may be either a fishing enterprise or an aquaculture
farm. The main objectives of the producer are to ensure a stable volume of pro-
duction; comply with safety and quality standards; reduce seasonal or environ-
mental dependence; and adapt to market requirements (certification, packaging
formats, cooling).

In countries with developed aquaculture sectors (e.g., China, Norway,
Vietnam), producers focus on continuous technological upgrades, biosecurity
measures, and the rational use of feed and water resources.

2. Exporter / Intermediary Link. This segment functions as a bridge
between the producer and the target market. Key responsibilities include: logis-
tics (domestic transport, export channels, cold chain); certification procedures
(ecological, veterinary, customs); product adaptation to market requirements
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(labeling, translation, packaging format); and ensuring compliance with the
importer’s legal framework.

An effective intermediary link not only reduces costs and delivery time
but also tailors the product to meet the expectations of the target consumer.

3. Consumer. The end consumer determines demand, making under-
standing their preferences critically important. Global best practices highlight
several key consumer expectations: assurance of product safety and freshness;
traceability and origin; environmental sustainability (e.g., MSC or ASC certifi-
cation); convenience in preparation or consumption; and good value for money.
In the “producer — exporter — consumer”” model, feedback plays a crucial role:
data on consumer preferences and behavior must reach the producer to support
adaptive production.

4. Relevance for Ukraine. The proposed model has practical value for
countries with growing export potential, including Ukraine. To apply it effec-
tively, it is necessary to systematize national export statistics; formalize the
demands of key markets (EU, Middle East, Asia); ensure that products comply
with export requirements; and establish mechanisms for market communication
through digital and institutional tools.

The conducted research shows that current global trends in fish product
consumption—particularly the growing importance of aquaculture, the develop-
ment of digital sales channels, and the rising demand for eco-certified products—
create potential opportunities for Ukrainian producers to integrate into global
supply chains.

Successfully positioning Ukrainian fish products in international markets
will require a comprehensive transformation of production, logistics, and mar-
keting processes in line with the expectations of targeted consumer groups.

Ukraine possesses a range of prerequisites for the development of the
aquaculture segment as a source of competitive, high value-added fish raw mate-
rials. Favorable natural and climatic conditions, along with a long-standing tra-
dition of farming species such as carp, silver carp, and grass carp, create strong
potential for export expansion to markets in the European Union, the Middle
East, and the Asia-Pacific region. At the same time, integration into international
trade chains is only possible if product quality and safety standards are met (in
particular, compliance with HACCP, MSC, and ASC standards) and an efficient
cold chain logistics infrastructure is in place.

A focus on consumers who value sustainable production, environmental
responsibility, and traceability requires Ukrainian enterprises not only to mod-
ernize technically but also to rethink their marketing strategies. In particular,
promising approaches include the implementation of digital tools and services
(such as marketplaces, mobile applications, and QR-based product batch iden-
tification), active participation in international industry exhibitions, and lever-
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aging the potential of social media and influencer marketing to build a positive
image and global brand recognition.

In light of the above, the following strategic steps are advisable:

1. Development of a national export brand for fish products based on
geographic identification, authentic production technologies, and local cultural
uniqueness.

2. Provision of government support for certification processes in accord-
ance with international environmental and trade standards (through mechanisms
such as partial cost reimbursement, grant incentives, etc.).

3. Institutional support for Ukrainian producers’ access to foreign mar-
kets by creating industry platforms, participating in technical assistance pro-
grams, and engaging in European Union integration initiatives (e.g., EU4Busi-
ness, Eastern Partnership Trade Helpdesk).

4. Improving the competencies of fishery sector specialists in interna-
tional marketing, logistics, and regulatory requirements through training pro-
grams, workshops, and webinars.

Overall, Ukraine’s effective integration into the global fish product mar-
ket is only possible through strategic cooperation between public institutions,
the business community, and international partners. An export-oriented develop-
ment model should become a key component in the modernization of Ukraine’s
fisheries sector within the broader context of sustainable economic growth.

Conclusions. As a result of the conducted research, the current struc-
ture of the global fish product market was systematized, the main production
and export flows were identified, and key consumer preferences across different
world regions were outlined. It has been demonstrated that the global fish mar-
ket is shaped by a variety of factors — from the geography of production and
the state of logistics to socio-cultural consumption models and environmental
responsibility.

The analysis showed that countries with well-developed export-oriented
fisheries sectors (such as Norway, China, Indonesia, and India) demonstrate
high efficiency due to a combination of technological capacity, adaptive logis-
tics solutions, and responsiveness to shifting consumer trends. The typology of
consumer models made it possible to distinguish target markets for different
product formats: fresh fish, semi-processed products, canned goods, and pre-
mium segment products.

The proposed analytical model of interaction — "producer — exporter —
consumer” — outlines the logic for building sustainable export chains, in which
feedback mechanisms, digital traceability, compliance with standards, and insti-
tutional support are critically important components.

For Ukraine, the development of its own specialization in the global fish
product market is highly relevant. This includes the advancement of competitive
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production (both in capture fisheries and aquaculture); institutional support for
accessing international markets; implementation of certification and traceability
systems; adaptation of products to target consumer models; and the develop-
ment of logistics infrastructure and digital trade platforms.

CUCTEMATU3ALIA BUPOBHNYO-EKCMOPTHUX
NMOTOKIB | CMOXMNBYUX BMOAOBAHb Y CETMEHTI
PUBHOI NPOAYKLII CBITOBOIO PUHKY

bypzeaz M. I. — x.0.1., doy.,
Codboposa 0. M. — k.2.h., ooy.,
Mamegienko T. I. — cm. suxa.,
Ooecvruil HayionanbHull yHisepcumem imeni I.1. Meunukosa,
marynaburhaz@gmail.com, olkasobr@gmail.com, tatyana.matvienko@gmail.com

VY cTarTi NpeAcTaBIeHO KOMIUIEKCHE JOCIHIPKEHHSI CBITOBOTO PHHKY pPHOHOI
MIPOMYKIIiT 3 aKIICHTOM Ha CHCTEMAaTH3allil0 BUPOOHMYNX Ta SKCIIOPTHHUX MOTOKIB 1 Jie-
TaJbHAHN aHAJI3 CIIOKUBUMX IIEpeBar y Pi3HUX PETiOHAX CBITY.

V nocnimpkeHH OKpecaeHo TUHAMIKY Ta TeHACHIIIT pO3BUTKY pHOHOT Ta MOpEMpo-
JIYKTOBOT Taity3i, BU3HAUCHO MPOBI/IHI KpalHU-BUPOOHUKH Ta KPaiHH-EKCIIOPTEPH, TaKi K
Kurait, Hopgerisi, B'ernam, Ui ta CILIA. [TormmoiaeHo KoCiiKeHo IXHIO creriaiza-
11if0, eKCIIOPTHI CTparerii, pUHKOBI YAaCTKH Ta MO3MILIl B PEriOHaJbHUX 1 MIKKOHTHHEH-
TaNBHUX TOPTOBENFHUX MOTOKaX. PO3pOOICHO THITONOTIYHY KiIacH(iKalilo T00aTbHIX
pETiOHIB Ha OCHOBI TIepeBakatounX (POPM CIIOKMBAHHS PHOHOI IPOAYKIIii (CBiXKa, 3aMO-
pOKeHa, KOHCEpBOBaHa, KOITUEHa), IOMiHYBaHHsI TIEBHUX BUIIB (JI0COCH, TYHEIIh, CHT, Kpe-
BETKH TOILIO), PIBHIB IHOYTBOPEHHSI Ta KyJIETYPHO OOYMOBJICHUX KYJTIHAPHUX MTPAKTHK.

VY JOCHiKeHH]I TaKOXK aHATI3YEThCS, SIK MPOIECH MI00ai3alii, TiHKATATi3a1lis
JAHITIOTIB OCTaBOK, €KOJOT1YHI BUKJIMKY Ta TE€ONOJIITHYHA HECTA0OUIBHICTh 3MIHIOIOTh
JOTICTUKY MIKHAPOTHOI TOPTiBIi prOo0. OCOOMUBY yBary MpHIUICHO 3pPOCTAIOUOMY
BIUIMBY KPUTEPIiB CTAJIOCTI Ha MOBEIIHKY CIIOKUBAYiB, 30KpeMa ITOTIHTY Ha €KOJIOT19HO
ceprudikoBaHy MPOIYKITIIO aKBAKYJIBTYpH, CHCTEMH TIPOCTEKYBAHOCTI Ta 1HIIIATHBH 3
€KOJIOT1TYHOTO MapKyBaHHs. Y CTaTTi NPEICTaBICHO aHAIITHYHY MOJIEIb /sl CUCTeMa-
THU3allii MOTOKY «BHPOOHUK-EKCIIOPTEP-CIIOKMBAWY, 110 3a0e3I11euy€ IPAKTUYHY OCHOBY,
sIka MOKe OyTH a/lanToBaHa JUIsl pO3pOOKH Ta ONTHMIi3alii HAalllOHAIBHUX CTpaTeriil y
cepi 30BHIIIHBOI TOPTIBITI PUOHOIO TPOIYKIII€IO.

OrpuMaHi pe3ysIsTaTd MOXYTh CIYTYBAaTH SIK KOHLENTYaJIbHOK OCHOBOIO JUIS T10-
JIATTBIINX HAYKOBUX JIOCIIKEHbB, TaK 1 IHCTPYMEHTOM JIJIsl TIOJIITHKIB T4 YYAaCHUKIB PUHKY,
SIKi 3aMAFOThCS TUTAHHSIMHU €KOHOMIKH PHOHOTO rOCIIOapPCTBa Ta PETyTFOBAHHIM TOPTIBIIL.

Kiro4oBi cioBa: puOHa MpOIYKILisi, CBITOBUH PHHOK, BUPOOHMIITBO, EKCIIOPT,
CIIOJKHMBYI IIEpeBarH, JIOT1CTHKA, aKBAKYJIETypa, TOPrOBEIbHI IIOTOKH, CTAIICTb.
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This article provides a comprehensive analysis of the current state of marketing
strategies employed by Ukrainian fish product manufacturers in the context of domestic
challenges and dynamic transformations in the global fish market. It has been established
that the national aquaculture and fisheries sector is currently characterized by a low
level of integration of modern marketing tools, which undermines the effectiveness of
positioning Ukrainian products both in domestic and international markets.

One of the key issues identified is the underdevelopment of strategic branding,
the absence of a stable system of consumer communication, and the limited use of
digital distribution and promotion channels. Most enterprises operate within narrow
local markets without a consistent marketing policy focused on long-term development.

To deepen the research, leading international practices were analyzed, including
those of countries with advanced fisheries sectors such as Germany, Poland, the United
States, and China. It was found that the success of these countries largely stems from
the implementation of innovative approaches to fish product promotion, extensive use
of ecological marketing elements, and effective interaction between producers, retail
chains, and state institutions. Special attention is paid to the development of cooperative
business models, certification of quality and ecological origin, and the creation of
sustainable brands with high consumer loyalty.

Based on the conducted analysis, a set of practical recommendations is
proposed to enhance the marketing activities of Ukrainian producers. These include the
formation of local branding systems, the development of online sales and social media
as communication channels with consumers, the support of cooperatives among small
producers, and a focus on environmentally friendly, certified products.

The study substantiates the prospects for developing a comprehensive system
for promoting Ukrainian fish products that can meet the growing demands of domestic
consumers and strengthen competitiveness in international markets—an especially
important factor in the context of European integration and trade liberalization.

Keywords: fish product marketing; aquaculture; branding; export; consumer
preferences; digital distribution channels; international market; competitiveness;
cooperation; ecological certification; marketing strategies; Ukrainian fisheries sector.

Problem statement. In the current context of intense competition in
agri-food markets and growing demand for high-quality, safe, and environmen-
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tally sustainable products, the issue of effective marketing of fish products has
become particularly relevant. Ukrainian fish producers, especially aquaculture
enterprises, face numerous barriers—including low brand recognition, limited
access to external markets, underdeveloped consumer communication, and
weak integration of digital technologies in distribution processes. As a result,
there is an urgent need to improve marketing strategies that can enhance product
competitiveness, expand distribution channels, and build a positive image of the
Ukrainian fish sector both domestically and internationally.

Analysis of recent research and publications. Issues related to market-
ing in the agricultural sector and aquaculture trade have been addressed by both
Ukrainian and foreign scholars, including V. Yu. Kharchuk, S. I. Melnychenko,
and O. H. Shevchuk, as well as in reports by the FAO, OECD, and the World
Bank. Their work highlights general trends in the development of the fish mar-
ket, approaches to improving production efficiency, and the foreign trade per-
formance of enterprises. However, most studies focus primarily on the macroe-
conomic level, while the aspect of strategic marketing — particularly branding,
digitalization, and consumer behavior—remains insufficiently explored. There is
a clear need to systematize existing approaches, adapt international experience
to Ukrainian conditions, and formulate practical recommendations for the effec-
tive promotion of fish products [5].

Objective. The purpose of this study is to substantiate directions for
improving marketing strategies of Ukrainian fish product manufacturers, taking
into account current challenges, changes in consumer preferences, and interna-
tional practices. To achieve this goal, the following tasks are set: to analyze the
current state of the Ukrainian fish market and identify marketing weaknesses
of producers; to examine successful fish product promotion strategies in for-
eign countries (EU, USA, China) and assess their potential for adaptation; to
formulate proposals for improving digital distribution channels, local brand-
ing, producer cooperation, and ecological product positioning; to determine the
prospects for enhancing the competitiveness of Ukrainian fish products in the
global market through the implementation of modern marketing approaches.

Research results. Marketing in the fish industry has been covered in
numerous studies, yet in Ukraine this topic has not received sufficient scholarly
attention. Ukrainian authors (I. Lahutin, O. Korin, M. Pugachov) mostly focus
on general issues of agromarketing, with limited emphasis on the specifics of
the fish product market. Their research identifies that the weak market orienta-
tion of fish production enterprises is caused by deficient marketing policies, a
low share of branded products, underdeveloped distribution channels, and lim-
ited use of digital promotion tools.

Foreign studies (notably by K. Anderson, S. Tveteras, and T. Bjorndal)
emphasize the importance of product differentiation strategies, a focus on sus-
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tainable development, and value creation through branding and certification. In
the EU and North America, marketing strategies in the fish sector are largely
based on detailed analysis of consumer preferences, trends in healthy eating,
and environmental standards. Considerable attention is paid to service quality,
packaging, logistics, and digital communication.

These studies underscore the gap between Ukrainian realities and con-
temporary global marketing practices, which highlights the need for systematic
improvement of domestic producers’ strategies.

Ukraine's fish sector is an integral part of the agri-food complex and fea-
tures a well-developed, though unevenly distributed, production structure cov-
ering the full cycle—from harvesting and farming to processing, storage, and
distribution of ready-to-consume fish products. In the context of rising demands
for food safety and quality, the sector serves not only as a source of essential
protein resources for the domestic market, but also as a potentially export-ori-
ented industry.

The main production areas remain inland fisheries in freshwater bodies,
as well as fishing in the Black and Azov Seas, and the aquaculture sector, which
has shown positive development dynamics due to restrictions on marine fish
capture and the need for stable supplies. Since 2014, following the annexation of
Crimea and the loss of part of the maritime coast, the national fish industry has
undergone significant transformations: the focus has shifted to inland waters,
pond farming, and the development of intensive cultivation systems (e.g., basin
and recirculating aquaculture systems).

At present, the priority objects of aquaculture in Ukraine are traditional
freshwater fish species—carp, silver carp, and grass carp—which dominate the
commodity structure of production. There is a growing interest in the cultivation
of predatory species such as pike-perch, pike, and perch, as well as premium
products like trout, sturgeon, and African catfish (Clarias).

At the regional level, the key centers of production are located in Dni-
propetrovsk, Cherkasy, Kyiv, Poltava, Volyn, and Odesa regions. The process-
ing infrastructure is mainly concentrated in the southern part of the country. At
the same time, the market remains highly dependent on imports, particularly of
marine fish and seafood, which puts pressure on domestic producers and under-
scores the need for competitive marketing strategies.

Table 1 provides a summary analysis of the main characteristics of the
current structure of Ukrainian fish production.

This analytical information forms the foundation for further assessment
of the current state of marketing strategies used by Ukrainian producers, which
must be adapted to the evolving market environment and aligned with the needs
of targeted consumer groups.
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Table 1. Analysis of the Structure and Specifics of Fish Product
Manufacturing in Ukraine

Indicator / Direction Characteristics

Main sectors Industrial fishing, aquaculture, processing

Geographic concentration Central (Dnipropetrovsk, Cherkasy), Southern (Odesa)
regions

Popular aquaculture species Carp, silver carp, grass carp, pike-perch, trout, sturgeon

Import dependence High (marine fish, seafood)

Domestic production potential High in the freshwater fish segment

Key challenges Competition from imports, weak branding, limited
modernization
Development of niche products, focus on quality,

Prospects sustainability, and locality

At the same time, Ukraine’s domestic market remains significantly
dependent on imported fish products, particularly marine species such as her-
ring, mackerel, and cod, as well as seafood such as shrimp, squid, and mussels—
mostly imported from EU countries, Iceland, Norway, and China. This situa-
tion presents significant challenges for domestic producers, who are forced to
compete not only in terms of price, but also in quality, service, and marketing.
Consequently, it reinforces the necessity of revising current approaches to the
marketing positioning of Ukrainian fish products and implementing innovative
sales strategies tailored to modern consumer expectations.

Special attention should be paid to marketing practices within the small
and medium-sized business (SMB) segment of Ukraine’s fishery sector. SMBs
play a crucial role in the structure of the national fish industry, providing flex-
ibility, adaptability, and regional coverage of production and distribution pro-
cesses. Representatives of this segment typically include family farms, private
enterprises, sole proprietorships, and cooperatives focused on fish cultivation,
processing, or sales. However, most of these entities operate under conditions
of limited financial, human, and technological resources, which directly affects
their capacity to apply systematic marketing approaches.

While large enterprises possess significantly broader resources for plan-
ning and implementing comprehensive marketing strategies, most small pro-
ducers rely primarily on intuitive, local, or situational methods of product pro-
motion. This creates a notable gap between them in terms of brand recognition,
market entry, consumer interaction, and product positioning (Table 2).

Below is a illustrating the specific features of small and medium-sized
businesses (SMBs) in the field of fish product marketing in Ukraine (Table 3).
It provides a structured overview of both internal characteristics (strengths and
weaknesses) and external factors (opportunities and threats) influencing the
effectiveness of marketing strategies in this segment.
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Table 2. Comparative Table of Marketing Practices Between SMBs
and Large Enterprises in Ukraine’s Fishery Sector

Criterion

Small and Medium-Sized
Businesses (SMBs)

Large Enterprises

Main sales channel

Direct sales at markets, fairs,
via social media

Retail chains, supermarkets,
HoReCa, exports

Branding level

Minimal or absent

Established brands with
recognizable image

Digital marketing tools

Basic (social media,
messengers)

Professional SMM, SEO,
websites, online stores

Participation in exhibitions

Regional fairs and expos

National and international
forums

Market segmentation

Absent or elementary

Based on research and
consumer behavior analysis

Advertising investment

Very limited

Regular budgets for marketing
campaigns

Packaging and labeling

Simple or non-branded

Certified, branded packaging

Customer communication

Personal interaction, social
media

Omnichannel platforms and
CRM systems

Table 3. SWOT Matrix of Small and Medium-Sized Businesses
in Fish Product Marketing

Strengths

Weaknesses

Flexibility and adaptability to 1

ocal demand

Limited marketing knowledge and strategic
planning capacity

Direct customer engagement and trust

Low investment in branding and advertising

Regional and niche product specialization

Weak digital presence and outdated promotion
methods

Potential for product authenticity and locality

Lack of certification and professional
packaging

Opportunities

Threats

Growth in demand for local and eco-friendly
food

High competition from imports and large
producers

Development of short supply chains and
cooperatives

Regulatory burdens and lack of support
infrastructure

Digitalization and e-commerce expansion

Consumer preference for recognized brands

Access to international technical assistance

Market volatility and economic instability

Analyzing the provided matrix, it can be argued that the key competi-
tive advantage of SMBs lies in their adaptability, proximity to the consumer, and
the potential for local branding. However, leveraging these strengths requires
overcoming a range of internal constraints and capitalizing on external opportu-
nities—through digital transformation, organizational cooperation, and improved

marketing literacy.

Despite some development dynamics, the marketing strategies of Ukrain-
ian fish producers remain vulnerable to a number of systemic issues that hinder
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the formation of a competitive environment within the industry. The main bar-
riers include:

— Low level of marketing competence. Most small and medium-sized
enterprises lack dedicated marketing professionals and the knowledge neces-
sary to independently develop effective communication and sales strategies.
This results in weak interaction with both consumers and the broader market
environment.

— Limited access to key sales channels. Due to a shortage of modern
logistics infrastructure, refrigeration and packaging equipment, and a lack of
established partnerships, products from small producers rarely reach national
retail chains, the HoReCa sector, or specialized eco-stores.

— Low level of brand positioning. Products are often sold without proper
labeling, packaging, or brand concept, which makes them less appealing com-
pared to imported alternatives.

— Limited financial resources. Implementing marketing strategies
requires capital investment, but most SMBs lack access to stable financing.
Credit in the sector is offered at high interest rates, while state support programs
remain fragmented and unpredictable.

— Regulatory challenges. The national legal framework for aquaculture
and fish processing needs significant improvement. Complicated certification
procedures, permitting processes, and product accounting hinder business legal-
ization and expansion.

— Strong competition from imported products. Imported fish often ben-
efits from economies of scale, lower production costs, and advanced marketing
campaigns tailored to retail consumers.

Collectively, these factors create an unfavorable environment for the
development of effective marketing in the sector and require comprehensive
governmental, educational, and institutional support to unlock the potential of
national producers.

International experience demonstrates a wide diversity of models for
organizing fish production, logistics, and product promotion in both domes-
tic and international markets. Notably, the most systematic approaches are
observed in countries with advanced aquaculture sectors—such as China, Nor-
way, and Chile—where fish production is integrated into global agri-food value
chains. Common features of these models include the presence of national fish-
ery development strategies; strict quality and traceability control; the imple-
mentation of innovative logistics solutions (cold chain, RFID, blockchain); and
support for small producers through cooperatives or integration with processors.

Norway, as an example of the European model, focuses on high val-
ue-added products—particularly premium salmon varieties exported to over 100
countries. A high level of state support, including infrastructure subsidies and
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environmental licensing, creates favorable conditions for sustainable develop-
ment. China, in contrast, demonstrates a model of intensive aquaculture with
an emphasis on scale and self-sufficiency, while actively promoting exports
through logistical advantages and price flexibility. In the United States and Can-
ada, oceanic fishing is combined with deep processing and strong support for
local consumption through “buy local” programs.

For Ukraine, which possesses substantial aquatic and biological resources,
the following adaptation directions are particularly relevant (Table 4):

Table 4. International Practices in Fish Product Production and Export
and Their Adaptation Potential in Ukraine

. Adaptation Opportunities
Country Key Practices for Ukraine
Government support for exporters, | Introduction of HACCP/ASC
Norway environmental certification (ASC), | certification; creation of export-
specialized logistics hubs logistics centers in fishery regions
Large-scale aquaculture, domestic | Development of freshwater
China market orientation, subsidies for aquaculture; co-financing programs
technology for cultivation technologies
Export-oriented processing (fish Creati . .
. : PR reation of production clusters in
Chile fishmeal), integrated production the Azov and Danube regions
clusters
Support for the local market, Implementation of online sales
USA / Canada digitalized tracking and sales, "buy | platforms; local branding to support
local" programs domestic producers
Cooperative models of production Establishment of marketing
Netherlands / Italy and IP;I arketin p cooperatives for fishers and farmers
g with state support
Product traceability, labeling, Introduction of QR coding;
Japan traditional craftsmanship combined |promotion of cultural elements in
with modern service fish tourism

— Institutionalization of aquaculture as an export-oriented sector through
the adoption of a national strategy supporting freshwater fish farming and the
creation of preferential conditions for certification according to EU standards
(e.g., HACCP, ASC).

— Development of cooperative models as an alternative to large-scale
enterprises—by uniting small producers into marketing or production associa-
tions, following models applied in the Netherlands or Italy.

— Investment in logistics infrastructure, particularly in regions with
high concentrations of fishery enterprises (e.g., Kherson, Chernivtsi, and Volyn
oblasts), including cold storage facilities, pre-processing stations, and access to
railway hubs.

— Expansion of digital integration through the implementation of online
trading platforms, QR-code labeling for product origin verification, and integra-
tion into international electronic exchanges.
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Taking into account global market trends—especially the increasing
demands for transparency, sustainable resource use, and traceability — it is
advisable for Ukrainian producers to align with standards and technologies that
provide not only a competitive advantage but also long-term ecological and
social sustainability.

Even in the absence of substantial financial resources, Ukraine has the
potential for gradual adaptation of effective international practices. Key direc-
tions include the modernization of production facilities, digitalization of track-
ing and logistics systems, and the development of cluster and cooperative infra-
structure — all of which will contribute to enhancing the global competitiveness
of Ukrainian fish products.

Thus, international experience demonstrates the high effectiveness of a
comprehensive approach to fishery sector development, one that combines state
support, modern technologies, producer cooperation, and digital solutions. For
Ukraine, the priority is not to mechanically copy foreign models, but rather to
adapt selected elements to the local context—considering the country’s natural
resource potential, institutional constraints, and domestic market conditions.
The phased implementation of certification systems, logistics modernization,
transparent tracking, and the formation of export-oriented clusters could form
the foundation of a long-term strategy for the competitive development of
Ukraine’s fish product sector.

In the current context, considering the destabilization of the agri-food sec-
tor caused by full-scale war, global competition, and shifting consumer behavior,
Ukraine’s fishery sector requires a significant update in marketing approaches.
Taking into account the strategic development directions outlined in the
“Strategy for Agricultural Development of Ukraine until 2030, it is crucial
to adapt marketing strategies to the demands of the digital economy, growing
demand for healthy food, and export expansion. Accordingly, there is a need to
develop an integrated marketing strategy that aligns with current market condi-
tions and ensures the competitiveness of Ukrainian fish products.

Marketing strategies should be based on clear product positioning. Posi-
tioning by quality and freshness criteria represents a key competitive advantage
for Ukrainian producers. Due to shorter logistics chains, Ukrainian producers
are able to guarantee minimal time between harvesting or farming and product
delivery, which aligns with European consumers' expectations for "fresh prod-
ucts." Environmental and local positioning are also important and can be imple-
mented through brand creation based on the geographical origin of the product.
This aligns with the principles of Geographical Indications (GI), widely applied
in the EU and partially supported in Ukraine through programs for small-scale
producers such as Ukraine GAP. Furthermore, focusing on healthy nutrition val-
ues—particularly the benefits of omega-3 fatty acids for cardiovascular health—
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meets the rising trend toward healthy lifestyles, particularly among urban popu-
lations and younger generations [3].

A key direction involves the development of digital marketing. Digital tech-
nologies significantly enhance the ability to promote fish products. Creating an
adaptive website with an online ordering module, quality certifications, and trace-
ability features is a critical step toward meeting international standards, particu-
larly those under the EU Food Safety Framework Program. Promotion via social
media platforms such as Instagram, Facebook, and TikTok—leveraging visual con-
tent including stories, recipes, and testimonials — is expected to become a power-
ful tool for consumer engagement. Tools like content marketing and instructional
videos on fish preparation and storage can foster emotional brand connection.

Active communication with the end consumer is an essential component of
a successful marketing strategy. To this end, consumer segmentation is necessary,
targeting distinct groups such as families with children, youth, the HoReCa seg-
ment, and retirees. Establishing feedback systems through social media, surveys,
and QR codes on packaging will enhance consumer engagement. Additionally,
implementing loyalty programs — such as cumulative bonuses and personalized
discounts — can help increase repeat purchases and build emotional brand loyalty.

Brand development is another critical element of a marketing strategy.
Ukrainian fish producers should create a strong visual identity through logos,
colors, and slogans that reinforce the perception of product quality. Participa-
tion in industry exhibitions such as AgroExpo and ProFoodTech, as well as
trade missions, will increase visibility in international markets. Integration into
omnichannel distribution systems—including online platforms, marketplaces,
HoReCa, and supermarket chains — will allow producers to reach a wider range
of customers and boost overall sales.

It is also necessary to ensure institutional and governmental support for
the development of the fishery sector. A key element is the establishment of
state programs to compensate expenses related to certification, participation in
trade exhibitions, and marketing initiatives. Ukraine should develop a unified
online portal for fish product exporters and organize trade missions to promote
Ukrainian fish on international markets. In addition, the development of advi-
sory marketing centers based at specialized universities or regional institutions
is essential, as it will help improve the qualification level of fishery enterprises.

The implementation of these strategies will enhance the competitiveness
of Ukrainian fish products both in domestic and international markets, thereby
contributing to the sustainable development of the fishery sector and strength-
ening its position in the global marketplace.

The proposed recommendations for improving marketing strategies in
Ukraine’s fisheries sector are based on an analysis of current agri-food mar-
ket trends, theoretical models, and international best practices. Implementing
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these strategies has strong potential to enhance competitiveness not only at the
enterprise level but also across the sector as a whole, enabling a more effective
response to modern market challenges.

The expected effects of implementing the proposed recommendations can
be evaluated across several key dimensions. First, the economic effects include
increased sales volumes in the domestic market through more effective product
positioning, communication, and distribution channels. This will improve busi-
ness profitability, as reduced reliance on traditional sales formats and the shift
toward digital channels help lower operational costs. Furthermore, the expan-
sion of fish exports — particularly to the EU, the Middle East, and Asia — can
generate new foreign currency inflows and strengthen the sector’s resilience to
domestic market fluctuations.

Social effects involve the preservation and creation of jobs in rural areas,
which supports local economic development and civic sector stability. Addition-
ally, improving access to high-quality and safe fish products will contribute to
higher levels of national food security. One important social outcome is the cul-
tivation of a fish consumption culture, particularly among youth, which aligns
with broader healthy lifestyle trends.

Institutional effects include strengthening the role of producer clusters,
associations, and regional alliances in promoting collective branding. Such col-
laboration enables resource pooling and the development of more effective pro-
motional strategies for both domestic and foreign markets. New forms of pub-
lic-private partnerships in agricultural marketing will also emerge, facilitating
the implementation of strategies at the national level.

However, despite the positive outlook, the implementation of these recom-
mendations may face several barriers. One of the main risks involves the finan-
cial constraints of small and medium-sized enterprises, which may lack sufficient
resources for digitalization, branding, or international market entry. Institutional
instability — especially shifts in the political or regulatory environment under mar-
tial law — may slow the processes of long-term planning and strategy execution.
Moreover, the low level of digital literacy among some producers, particularly in
rural communities, hinders the full utilization of online tools, which are essential
for adapting to modern market requirements. Another constraint is the limited
purchasing power of consumers in certain Ukrainian regions, which may reduce
demand for higher-value-added products. External threats — such as declining
demand for imported products due to global economic crises or logistical disrup-
tions — could also significantly complicate the situation.

In this context, it is essential to establish effective mechanisms for adap-
tive risk management, as well as to ensure support from the state, international
organizations, and donor funds that can provide the necessary resources for the
development of the sector.
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To achieve the maximum effect from the implementation of the proposed
recommendations, it is important to focus scientific efforts on several key direc-
tions. One of the critical aspects involves the development of regional branding
models for fish products, taking into account ecological purity, geographical
location, and cultural characteristics. Assessing the effectiveness of digital pro-
motion channels for fish products, with consideration for the behavioral traits
of Ukrainian consumers, will serve as a basis for creating more precise and
effective marketing strategies. Monitoring the impact of governmental support
programs on the level of marketing innovation in small enterprises is also cru-
cial. International comparative studies of fish promotion strategies in the EU,
Scandinavia, and Asia will enable the identification of successful practices that
can be adapted to the Ukrainian context. In light of post-war market recovery,
it is also important to model development scenarios that include changes in
demand, consumption structure, and export potential.

Overall, a systematic approach to improving marketing in Ukraine’s fish-
eries sector may become a foundation for the economic recovery of the industry
and its integration into global agri-food chains.

Conclusions. The improvement of marketing strategies for Ukrainian
fish producers is a critically important factor in strengthening the competitive
position of the industry under conditions of external instability and evolving
consumer expectations. The proposed recommendations, grounded in an anal-
ysis of current market trends, international practices, and national production
characteristics, demonstrate a multifaceted approach to development-ranging
from communication digitalization to the formation of joint brands and clus-
ter associations. The comprehensive implementation of such strategies will not
only ensure the sustainable development of enterprises but also contribute to
the cultivation of a value-oriented fish consumption culture, the enhancement
of food security, and the growth of Ukraine’s export potential. In the context of
global market integration, the fisheries sector has all the prerequisites to become
a significant component of national agri-food exports, provided that it is sup-
ported by proper governance, state assistance, and scientific guidance.
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VY crarri 31iliCHEHO KOMIUIEKCHHUH aHalli3 Cy4acHOTO CTaHy MapKeTHHIOBHUX CTpa-
Terii YKpaTHCHKUX BUPOOHUKIB PHOHOI MMPOAYKIIii B KOHTEKCTI aKTyaJTbHUX BHYTPIIIHIX
BUKJIMKIB Ta AMHAMIYHUX TpaHC(hopMaliil I1odarbHOTo puOHOTO PUHKY. BeTaHoBIEHO,
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1110 Ha CHOTO/IHI HAI[IOHAJILHUI CEKTOP aKBaKYJILTypH Ta PUOHOTO IOCIIOApCTBA XapaK-
TEpU3YETHCSI HU3BKUM PIBHEM IHTErpalii cydyacHUX MapKETHHIOBHX 1HCTPYMEHTIB, 1110
3HIKY€E ¢(PEKTHBHICTD TO3UIIIOHYBAHHS YKPATHCHKOT MPOYKIIT SK Ha BHYTPIIIHHOMY,
TaK i Ha MDKHAPOJTHOMY PiBHSX.

OpHi€I0 3 KITFOYOBUX MPOOIEeM BUSBICHO HEOCTATHIO PO3BUHEHICTH CTpATeTid-
HOTO OpEH/MHTY, BiJICYyTHICTh CTaJIOi CUCTEMH KOMYHIKAIlii 31 CIIOKHUBa4YeM, a TaKOXK
oOMexeHe BUKOPHCTaHHs HU(PPOBUX KaHAIIB JUCTpUOyLii Ta npocyBaHHs. biibiricts
MAPUEMCTB JIIOTh Y MEXKaX By3bKOTO JIOKAJILHOTO PHHKY, HE MalOYH yCTaJIeHOi MapKe-
THHTOBOI ITOJIITUKHN, OPIEHTOBAHOI Ha JIOBIOCTPOKOBHI PO3BHUTOK.

Jtst morMOeHHsT OCTiHKSHHS TIPOAaHATi30BaHO MPOBiIHI 3apyOiXHI MPaKTH-
KM KpaiH 3 BUCOKHM piBHEM PO3BHUTKY PHOHOTO TOCTomapcTBa — 30kpemMa Himequnnm,
IMonpmi, CIHA ta Kurtaro. BusHaueHo, 110 ycrix ux KpaiH 3HaYHOK MIporo 3a0e3re-
YEHO BIPOBAUKEHHSM 1HHOBAIIMHUX MiAXO/IB y IPOCYBaHHI pUOHOT MPOYKIIiT, IHUPO-
KHMM BUKOPUCTAHHSIM €JIEMEHTIB €KOJIOTIYHOTO MapKETHHTY, & TAKOX €()eKTHBHOIO B3a€-
MOJIi€10 MK BUDOOHUKAaMHU, TOPrOBEIbHUMHU MEPEXXaMHU Ta JIeP>KaBHIMH IHCTUTYLISIMH.
Oco0nuBy yBary MpHUIiICHO HOCBIAY PO3BHTKY KOOIIEPATUBHUX (DOPM rOCHOAapIOBaH-
Hs, cepT]iKaii SKOCTi Ta eKOIOTIYHOTO MOXOKEHHS MPOAYKITii, a TAKO)K CTBOPCHHIO
CTaJIMX OPEH/IIB 13 BUCOKOIO JIOSUTBHICTIO CIIO)KHUBAYIB.

Ha ocHOBI npoBezieHOro aHaizy 3alpoNOHOBAHO HU3KY MPAKTHYHUX PEKOMEH-
Janif, peajizamis SIKMX JIO3BOJIUTH aKTHBI3yBaTW MapKETHHTOBY JISUIBHICTH YKpaiH-
ChbKMX BUpOOHMKIB. Cepen HuX: (opMyBaHHS CHCTEMH JIOKaJIBHOTO OPEHIHMHTY, pO3-
BHUTOK iHTEPHET-TIPOAAXKIB Ta COLIATHHAX Me[ia K KaHATiB B3a€MOIIi 31 CTIOKHBAYEM,
MiATPUMKA KOOTIepaIii Mixk IpiOHUMH BUPOOHUKAMH, a TAKOXK OPi€HTAIIIS HA €KOJIOTid-
HO YHUCTY, CEPTU(IKOBAHY MPOAYKIIIIO.

VY pesynbrari JOCHIKEHHST OOIPYHTOBAHO NEPCHEKTHBU (OPMYBAHHS KOMII-
JIEKCHOI CHCTEMH IPOCYBaHHS yKpaiHChKOI pHOHOI MpomyKmii, sika 31aTHa HE JIMIIE
3aJI0BOJIBHATH 3POCTAIOU] 3aIMTH BHYTPIIIHBOTO CIIOKMBAda, ajie i MOCWIIOBAaTH KOH-
KypEHTOCIIPOMOXKHICTh HA MDKHApOJAHUX PUHKAX, IO € 0COOIMBO BaXKJIMBUM B yMOBAaX
€BPOIHTErpaIliifHAX MpoIieciB Ta ibepanizamii TOpriBii.

Kiro4oBi cioBa: MapkeTHHT pHOHOT MPOJYKIii; aKBaKyJIbTypa; OpeH/MHT; eKC-
HOPT; CHOXKUBYI BHoOnoOaHHs; HU(pOBI KaHAIM 30yTy; MIKHAPOIHUN PUHOK; KOHKY-
PEHTOCIIPOMOXKHICTb; KOOTIEpAllisl; eKOJIOT1YHa cepTH]IKallis; MapKETHHTOBI CTpaTerii;
pubHe rocrogapcTBo YKpaiHH.
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The article summarizes current trends in the biotechnological use of invertebrate
animals, particularly medicinal leeches (Hirudo medicinalis), silkworms (Bombyx
mori), and honey bees (Apis mellifera). It examines the bioactive substances produced
by these organisms and analyzes their potential applications in medical, pharmaceutical,
cosmetological, and bioengineering fields. Special attention is given to hirudotherapy
— a method of treatment using the secretion of leech salivary glands, which contains
enzymes with anticoagulant, anti-inflammatory, analgesic, and antibacterial properties.
The role of hirudotherapy in microsurgery and aesthetic medicine is also highlighted.

The modern use of silk proteins—fibroin and sericin—in the development
of biocompatible and biodegradable materials for tissue engineering, controlled
drug release, wound healing, as well as in dental and ophthalmological practice is
described. The article also emphasizes the prospects for using bioactive silk peptides in
pharmaceutical and cosmetic developments.

The potential of apitherapy —a biotechnological approach based on the therapeutic
properties of bee products (honey, propolis, wax, apitoxin, royal jelly) is revealed.
Scientific data are provided on their antiseptic, regenerative, anti-inflammatory, and
immunomodulatory effects. Their potential use in the creation of medicinal and cosmetic
products is assessed.

The article presents the results of current studies confirming the effectiveness and
promise of using invertebrate animals as sources of biologically active substances and
technological solutions in modern biotechnology. The summarized data can serve as a
foundation for further interdisciplinary research and the implementation of innovations
in medical practice.

Keywords: invertebrates, biotechnology, hirudotherapy, fibroin, sericin,
silkworm, bees, apitherapy, bioactive substances, medical application.

Problem statement. The development of biotechnology requires the
search for new environmentally safe and highly effective sources of biologically
active substances. In this context, invertebrate animals represent a promising
biological resource for medical, pharmacological, and cosmetological technol-
ogies. Despite the significant amount of empirical data, the task of scientific
systematization of knowledge and the development of new approaches to the
practical use of these organisms in biotechnological processes remains relevant.

Analysis of recent research and publications. Modern scientific litera-
ture covers a wide range of studies dedicated to the biotechnological potential
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of various invertebrate species. In particular, hirudotherapy demonstrates the
effectiveness of enzymes found in the saliva of medicinal leeches (hirudin, bdel-
lins, eglins) in the treatment of thrombosis, varicose veins, and cardiovascular
diseases. In the fields of entomology and biomaterials science, the use of silk
proteins — fibroin and sericin — as a basis for creating bioimplants and tissue
scaffolds is actively being studied. Apitherapy research confirms the wide range
of pharmacological activity of honey, propolis, bee venom, and wax. At the
same time, comparative interspecies studies on the effectiveness and biosafety
of using these organisms in biotechnologies remain insufficiently explored.

Objective. The aim of this work is to conduct a comprehensive analysis
of modern approaches to the use of medicinal leeches, silkworms, and bees in
biotechnology. The objectives of the study are: to characterize the biological
features of the studied organisms that determine their biotechnological poten-
tial; to analyze the areas of practical application of these species in medicine and
industry; and to identify the advantages and limitations of their use in biotech-
nological processes.

Research results. The integrated use of invertebrates in biotechnology opens
up prospects for the creation of multifunctional biomaterials that combine the prop-
erties of various biological agents. In particular, the combined use of medicinal leech
secretions, silk proteins from silkworms, and apitherapeutic products enables the
development of innovative tools for tissue engineering, chronic wound treatment,
and a range of dermatological disorders. For example, silk fibroin-based hydrogel
matrices containing hirudin and propolis have been developed, characterized by
antimicrobial, anti-inflammatory, and regenerative properties.

The synergistic effect of such biocomposites is due to the combination of
the physicomechanical stability of silk proteins with the bioactivity of leech and
bee components. Hirudin provides anticoagulant protection of microvessels,
sericin promotes the migration of keratinocytes and fibroblasts, while propolis
and honey have strong antiseptic properties, which are critically important for
the healing of infected wounds. These materials can be used as biofilms, dress-
ings, or systems for local drug delivery.

In addition, there is potential for bioengineering the combined properties
of leech peptides and bee venom to create new anti-inflammatory and analgesic
agents. For example, melittin — the main component of bee venom — exhibits
a synergistic effect when combined with leech-derived thrombin inhibitors in
reducing swelling and pain in rheumatological practice.

Thus, the integrative use of biological resources from different inver-
tebrate species significantly expands the possibilities of modern biomedicine,
enabling the development of complex, multifactorial therapeutic platforms.

Medicinal Leeches (Hirudo medicinalis) are among the oldest biother-
apeutic agents that continue to hold clinical relevance in modern medicine.
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Their therapeutic effect is primarily based on saliva, which contains over 100
biologically active compounds, among which the key components are hirudin,
bdellins, eglins, hyaluronidase, and apyrase. Hirudin is a potent thrombin inhib-
itor that provides an anticoagulant effect — critically important in the treatment
of thromboembolic complications, coronary artery disease, and heart attacks.
Other enzymes exhibit anti-inflammatory, analgesic, anti-edematous, and anti-
bacterial properties.

Hirudotherapy has found application in aesthetic medicine for improving
microcirculation, lymphatic drainage, and reducing swelling and inflammatory
processes in the dermis. The biologically active components of leech saliva pro-
mote tissue regeneration, increase skin turgor, enhance facial complexion, and
aid in the treatment of dermatological conditions such as acne, rosacea, and
post-acne marks.

In microsurgery, leeches are used as an effective tool for eliminating
venous congestion following tissue transplants (such as ear, finger, or lip replan-
tation). Their ability to provide temporary venous drainage, reduce swelling,
and prevent thrombosis enhances the viability of transplants. An additional
advantage is the presence of analgesic components in leech saliva, which help
reduce postoperative pain.

Clinical studies confirm the relevance of using hirudotherapy in recon-
structive surgery, dermatology, and aesthetic medicine. A visualization of the
prevalence of clinical cases involving this method across various medical fields
is presented in Figure 1 [1].
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Fig. 1. Applications of Medicinal Leeches by Field
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Medicinal Leeches (Hirudo medicinalis). In modern biomedicine,
medicinal leeches (Hirudo medicinalis) have regained considerable attention
due to their potent anticoagulant properties. They are widely used in microsur-
gery, particularly in limb replantation and reconstructive procedures, to restore
microcirculation and prevent thrombosis. The primary bioactive component of
leech saliva — hirudin — inhibits thrombin, thereby preventing blood clot forma-
tion. Although precise statistics on the clinical use of H. medicinalis are cur-
rently limited, numerous clinical reviews indicate a growing demand for hirudo-
therapy in many countries across Europe, Asia, and North America.

At the same time, the active commercial use of leeches in medicine pre-
sents ecological challenges. Natural populations of Hirudo medicinalis are under
pressure due to overharvesting, habitat degradation, and changes in hydrological
conditions, which has led to the inclusion of this species on protected lists in
several regions. This highlights the urgent need to develop artificial breeding
technologies for leeches to meet the needs of medicine and scientific research.

Silkworm (Bombyx mori). The silkworm (Bombyx mori) is one of the
most thoroughly studied species in the field of biotechnology, primarily due
to the unique properties of the silk it produces. The silk thread consists of two
structural proteins — fibroin and sericin. Fibroin, which forms the fibrous core of
the cocoon, is distinguished by its high mechanical strength, biocompatibility,
low immunogenicity, and capacity for controlled biodegradation. These charac-
teristics make it an extremely promising material for use in tissue engineering,
the development of bioactive implants, corneal transplants, nerve conduits, and
vascular prostheses [4].

Special attention should be given to fibroin-based 3D scaffolds, which
are actively used as matrices for culturing osteoblasts, chondrocytes, and fibro-
blasts, thus promoting the regeneration of bone, cartilage, and connective tis-
sues. Additionally, fibroin is employed as a carrier for controlled drug delivery.
Micro- and nanocapsules made from this protein ensure prolonged release of
active substances, including antibiotics, anticancer agents, and vaccines, ena-
bling the development of personalized therapeutic regimens with optimized
pharmacokinetic parameters.

Sericin, the other protein component of the cocoon, exhibits antioxidant,
antimicrobial, and anti-inflammatory activity. It is being actively studied in
cosmetology and dermatology as a promising ingredient in skincare and hair-
care products. Bioactive peptides of sericin, obtained through hydrolysis, have
demonstrated the ability to reduce oxidative stress, stimulate cell proliferation,
and promote tissue healing (Table 1) [2].

These data highlight the multifunctionality of silk proteins and their high
potential in translational medicine and pharmaceuticals. Innovative approaches
to modifying fibroin and sericin allow for the optimization of their properties for
targeted use, opening up prospects for the development of new biocompatible
materials with tailored characteristics [4].
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Table 1. Comparative Characteristics of the Biotechnological Applications
of Silkworm Fibroin and Sericin (Bombyx mori)

Protein

C Application Field Form of Use Main Functions and Effects
omponent
Fibroin Tissue engineering 3D scaffolds, films, | Supports cell adhesion, bio-
hydrogels compatibility, stimulates tissue
regeneration
Surgery and Bioimplants, vascular | Biodegradability, mechanical
transplantation grafts, nerve conduits | strength, no immune response
Pharmaceuticals Micro- and nano- Controlled release, stability of
capsules for drug active substances, improved
delivery bioavailability
Ophthalmology Transparent films Used as corneal transplants,
sterility, transparency,
biocompatibility
Sericin Cosmetology Creams, serums, Antioxidant action, moisturizing,
masks anti-inflammatory effects
Dermatology Peptide fractions, Wound healing support, oxida-
hydrogels tive stress protection, antimicro-
bial activity
Pharmaceuticals Protein-based Immunostimulation, drug

bioactive complexes

delivery, improved stability of
bioactive compounds

Figure 2 presents a comparative analysis of the use of fibroin and sericin
proteins across different biotechnological fields. As shown in the diagram,
fibroin is most widely used in regenerative medicine, the pharmaceutical indus-
try, and ophthalmology, due to its excellent mechanical properties, biocompati-
bility, and low immunogenicity. In contrast, sericin is predominantly utilized in
cosmetology, dermatology, and nanomedicine, owing to its moisturizing, anti-
oxidant, and anti-inflammatory characteristics.
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Fig. 2. Comparison of Fibroin and Sericin Applications in Biotechnology

37



Boowi Giopecypcu ma akeakynomypa, 1(17) /2025

Silkworms (Bombyx mori) remain the primary biological source of natu-
ral silk, which is important not only for the textile industry but also for modern
biotechnological advancements. According to 2023 data, China is the leading
producer of silkworm cocoons, accounting for approximately 834,000 met-
ric tons or about 80 % of global production. India ranks second, contributing
around 16 % of the global volume. The development of sericulture holds sig-
nificant socio-economic importance, promoting employment in rural areas and
reducing urbanization by lowering migration rates to cities [7].

Bees (Apis mellifera) also play a significant role in biotechnological
research and practical applications, particularly in medicine, pharmaceuticals,
and cosmetology. Beekeeping products are characterized by a unique bio-
chemical composition and a wide range of biological activities — antimicrobial,
anti-inflammatory, antioxidant, and immunomodulatory.

Honey, due to its natural antiseptic properties, is widely used in the treat-
ment of wounds, burns, and trophic ulcers. Its antimicrobial activity is attributed
to the presence of the enzyme glucose oxidase, which produces hydrogen per-
oxide, as well as its low pH (3.2-4.5), which inhibits the growth of pathogenic
microorganisms. Additionally, polyphenols and flavonoids in honey provide
antioxidant effects, promoting tissue regeneration.

Propolis, or bee glue, exhibits a broad spectrum of antimicrobial activ-
ity, effectively acting against pathogens such as Staphylococcus aureus and
Escherichia coli. Its high flavonoid content ensures anti-inflammatory,
analgesic, and antiviral properties. Propolis is actively used in the production of
pharmaceutical preparations for the treatment of inflammatory conditions of the
oral cavity and throat.

Beeswax is mainly used as a base for pharmaceutical ointments, creams,
and suppositories due to its emollient properties, which help retain moisture in
the skin and form a protective barrier.

Royal jelly is a highly bioactive product that stimulates cell prolifera-
tion, enhances metabolic processes, and strengthens the immune system. Its
biochemical composition includes amino acids, B vitamins, enzymes, and fatty
acids, which underpins its use in the production of immunomodulatory, tonic,
and restorative preparations.

Bee venom is used in apitherapy — a branch of alternative medicine that
employs it for treating musculoskeletal disorders, including arthritis, radiculitis,
and osteochondrosis. The main biologically active components of bee venom
are melittin, which has strong anti-inflammatory properties, and apamin, which
enhances nerve conductivity (Figure 3).

The graph presents the number of primary biomedical application areas
for five key beekeeping products: honey, propolis, beeswax, royal jelly, and bee
venom. According to the data presented, the most versatile in the field of bio-
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medicine are honey, propolis, royal jelly, and bee venom — each of these prod-
ucts has at least three main applications, including antimicrobial activity, immu-
nomodulatory effects, and the ability to promote tissue regeneration. Beeswax,
by contrast, is primarily used in the pharmaceutical and cosmetic industries as
an auxiliary component [10].
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Fig. 3. Applications of Beekeeping Products in Biomedicine

Bees (Apis mellifera) play a critically important role in agriculture and
biotechnology through the pollination of crops and the production of biologically
active products such as honey, wax, propolis, royal jelly, and venom. According
to estimates from the Food and Agriculture Organization of the United Nations
(FAO), the economic value of pollination services provided by bees amounts
to hundreds of billions of US dollars annually. In addition, beekeeping prod-
ucts are widely used in medicine, cosmetology, and pharmaceuticals, further
confirming their biotechnological significance. As of 2022, there were approx-
imately 80 million bee colonies worldwide, producing around 1.6 million tons
of honey annually, nearly half of which was exported. This underscores the cru-
cial role of beekeeping in the global economy. In Ukraine, according to FAO
data, annual honey production ranges from 66,000 to 73,000 tons, with around
400,000 registered beekeepers.

Thus, invertebrate animals represent promising subjects for biotechno-
logical research and practical applications due to the high bioactivity of the
substances they produce, their relative ease of maintenance, and their envi-
ronmental safety. Their natural potential enables wide applications in medical,
pharmaceutical, and cosmetic technologies. As the analysis shows, medicinal
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leeches, silkworms, and bees are of significant importance for the advancement
of regenerative medicine, apitherapy, tissue engineering, and the development
of bioactive materials [9].

Medicinal leeches are used in microsurgery due to their ability to secrete
hirudin — a natural thrombin inhibitor that prevents blood clotting and promotes
tissue preservation following transplantation. In addition, hirudotherapy is grad-
ually finding application in aesthetic medicine, particularly in rejuvenation pro-
cedures, which highlights the need for further research into its efficacy, mecha-
nisms of action, and long-term clinical outcomes.

Silkworms (Bombyx mori) serve as a source of the protein’s fibroin and
sericin, which are used in the development of biodegradable implants, scaffolds
for tissue engineering, and cosmetic and pharmaceutical products. Thanks to
favorable molecular characteristics — including biocompatibility, thermal stability,
and modifiability — silk proteins offer new prospects for the creation of personal-
ized drug delivery systems with enhanced efficacy and reduced side effects.

Beekeeping products exhibit complex effects on the human body. Their
antibacterial, immunomodulatory, anti-inflammatory, and wound-healing prop-
erties form the basis for the development of innovative medical and cosmetic
products. In particular, honey and propolis are widely used in antibacterial oint-
ments, gels, and wound dressings, while bee venom is applied in the treatment
of rheumatic conditions, including arthritis.

In the future, the biotechnological potential of invertebrates may be sig-
nificantly expanded through the integration of natural bioactive substances with
advanced technologies — including nanotechnology, genetic engineering, and tis-
sue bioengineering. However, the large-scale implementation of such technolo-
gies requires additional interdisciplinary research, including preclinical and clin-
ical trials, safety assessments, and the development of regulatory frameworks for
quality control. At the same time, the preservation of invertebrate biodiversity and
the implementation of sustainable practices remain critical in light of ethical and
ecological considerations in the development of biotechnology [8].

Ukraine possesses significant potential for the development of biotech-
nologies based on the use of invertebrate animals — medicinal leeches, silk-
worms, and honey bees. National traditions of hirudotherapy, active beekeeping
practices, and the presence of scientific centers focused on innovative bioma-
terials create favorable conditions for the transfer of knowledge into practical
applications (Table 2) [10].

For example, the enterprise «Hirudocenter» (Kharkiv) is one of the lead-
ing institutions in Ukraine in the cultivation of medicinal leeches and the pro-
duction of biopharmaceuticals based on them. The company's products are sup-
plied to both medical institutions and the cosmetology industry, demonstrating
the commercial potential of hirudobiotechnologies.
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Table 2. Key Areas of Invertebrate Biotechnology in Ukraine

Field Institution/Enterprise Main Activity Sector
Status
Hirudotherapy | Hirudocenter (Kharkiv) Breeding of medicinal Active
leeches, production of
biopharmaceuticals
Apitherapy Institute of Beekeeping (Kyiv) Research on bee products, | Active
development of therapeu-
tic agents
Apitherapy LLC "Ecoproduct" Production of phytophar- | Commer-
maceuticals from honey | cialized
and propolis
Sericulture Institute of Animal Science, Silkworm research, Limited
NAAS base for experimental
production

In the field of apitherapy and beekeeping product processing, the
P. 1. Prokopovych Institute of Beekeeping (Kyiv) plays an active role. It con-
ducts research on honey, propolis, royal jelly, and bee venom, and develops new
therapeutic and preventive preparations. Companies such as LLC «Ecoproduct»
manufacture phytopharmaceuticals from bee products for both the domestic
market and export.

Regarding sericulture, although the industry has declined in Ukraine,
scientific institutions remain that could serve as a foundation for its revival
(Table 3). For instance, the Institute of Animal Science of the National Academy
of Agrarian Sciences of Ukraine has experience working with silkworms and
possesses the infrastructure necessary for experimental production. Combined
with modern biotechnologies, this could form the basis for the production of
bioimplants, filters, and drug delivery carriers based on silk fibroin [7].

Table 3. Biotechnological Potential of Invertebrate-Derived Products

Development Level

Source Product Type Biomedical Application in Ukraine
Medicinal leeches Extracts, leeches as | Anticoagulants, anti-in- | Advanced
agents flammatory agents
Honey bees Propolis, royal jelly, | Immunomodulators, Advanced
venom wound healing products
Silkworms Silk fibroin Bioimplants, drug Pilot stage

carriers, regenerative
medicine

It is also advisable to intensify efforts to integrate national projects into
the European research space (for example, through programs such as Horizon
Europe or COST Action). This would enable the attraction of investments, the
implementation of modern quality control methods, and the adoption of interna-
tional bioethical standards.
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At the same time, ensuring environmental sustainability is essential — particu-
larly the protection of wild populations of Hirudo medicinalis, the regulated harvest-
ing of raw materials, the certification of apiaries, and the development of a national
strategy for the sustainable biotechnological use of invertebrates. This strategy should
integrate scientific, educational, environmental, and economic policies (Table 4).

Table 4. Examples of International Experience
in the Field of Invertebrate Biotechnology

Country Application Type Example/Company Innovations
Germany Medicinal leeches BioPharma LEECH Certified breeding (Class IIb)
Japan Silk fibroin Research centers Bioelectronics, 3D printing
China Silk proteins Silk Engineering R&D Medical implants, nerve

Institutes conduits
France Apitherapy, propolis | Apimab Laboratoires Pharmaceutical products
from bee-derived substances
Slovenia, Organic beekeeping | Certified apiaries Export to EU and Asia
Italy

Ukraine, given its well-developed beekeeping sector, established scien-
tific schools, accessible raw materials, and skilled professionals, has the poten-
tial to take a prominent position in this segment of the global bioeconomy.
Expanding collaboration with international research programs, implementing
EU certification schemes (e.g., GMP, ISO 13485 for medical devices), and sup-
porting startups in the field of biomedical materials could transform the biotech-
nological processing of invertebrates from a niche area into a strong sector of
the national innovation economy.

Conclusion.

1. Invertebrate animals, particularly medicinal leeches, silkworms
(Bombyx mori), and honey bees (Apis mellifera), demonstrate high biotechno-
logical potential due to the synthesis of unique biologically active substances
and materials with pronounced therapeutic properties.

2. Medicinal leeches are a source of hirudin — a powerful natural antico-
agulant used in microsurgery, regenerative, and aesthetic medicine. Their use
requires further scientific research on efficacy and safety.

3. Silk proteins — fibroin and sericin — have broad applications in tissue
engineering, pharmaceuticals, and cosmetology due to their biocompatibility,
biodegradability, and modifiability. They also offer prospects for the develop-
ment of personalized drug delivery systems.

4. Beekeeping products (honey, propolis, wax, royal jelly, and bee
venom) are utilized in biomedical technologies thanks to their antibacterial,
anti-inflammatory, immunomodulatory, and regenerative properties. They play
a vital role in pharmaceuticals, cosmetology, and apitherapy.
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5. The global significance of beekeeping is confirmed by its economic
contribution through crop pollination and the wide use of beekeeping products.
Ukraine ranks among the leading honey producers, which is of strategic impor-
tance to the national economy.

6. The further development of invertebrate-based biotechnologies
involves integration with nanotechnology, genetic engineering, and tissue bio-
engineering. At the same time, it is crucial to ensure ethical regulation, environ-
mental sustainability, and a scientifically grounded regulatory framework for
quality control.

BUKOPUCTAHHSA BE3XPEBETHUX Y BIOTEXHOJNONIAX:
MEOMYHI N’ABKU, LUOBKOMPAR, 60N

Jiuna A. I. — cmapwa sukiadauxa,
Ooecvruil HayionanbHull yHisepcumem imeni 1.1, Meunukosa,
lichnaya.nastya.95@gmail.com

VY crarTi 31iHCHEHO y3arajJbHEHHs Cy9aCHUX HANpsMiB O10TEXHOJIOTIYHOTO BH-
KOpHCTaHHsS 0e3XpeOeTHUX TBapHH, 30KkpeMa Meauunux n’sBok (Hirudo medicinalis),
mroromipsitie (Bombyx mori) ta memonocuux 6mkin (Apis mellifera). PosmisayTo
010aKTHBHI PEUYOBHHU, SIKI MPOAYKYIOTHCS UMM OpraHi3MaMH, Ta MPOaHATi30BaHO
MOXKJIMBOCTI 1X 3aCTOCYBaHHs y MEIUUHIH, (apMalieBTHYHINi, KOCMETOJIOTuHIN 1 0i0-
imkeHepHil cdepax. OcoOnuBy yBary MpuAIICHO TipyaoTepartii — MeToay JIiKyBaHHS
3 BUKOPHUCTAHHIM CEKPETy CIMHHHX 3aJI03 I1°SIBOK, IO MICTHTh ()epPMEHTH 3 aHTHKO-
aryJIsiHTHOKO, MPOTH3aNaIbHOI0, aHAIBIC3UBHOIO T aHTHOAKTEPialbHOI aKTHBHICTIO.
OxpecieHo TaKoXK pojb TipyAoTeparii B MiKpoXipypril Ta eCTeTHIHIA MEeTUIHHI.

OnmcaHo Cy4acHe 3aCTOCYBaHHS IIOBKOBHX OLIKIB — (hiOpOTHY 1 CEpHIIMHY — Y
CTBOpPEHHI OlocyMmicHUX, OlonerpaagadenbHUX MarepiaiiB Juisi TKaHMHHOT iH)XKeHepii,
KOHTPOJIIO BUBIJIbHEHHS JIIKAPCHKUX 3ac00iB, 3aC00IB 3aro€HHS paH, a TaKOX y CTOMa-
TOJIOTIYHIH Ta O TAIBMOJIOTIYHIN MPAaKTHUIl. 3BEPHEHO yBary Ha IEPCIEKTUBH BUKOPH-
CTaHHS 010aKTHBHHX IMENTH/IIB MIOBKY y (hapMaIrieBTUIHUX i KOCMETHYHUX PO3POOKaXx.

Po3kpuro moTeHIian amiteparnii — 010TeXHOJIOTIYHOTO HATIPSAMY, IO IPYHTY€ETh-
Csl Ha JIKyBIBHHUX BIACTUBOCTSX MPOMYKTIB O/DKITBHUIITBA (MEY, MPOTIONICY, BOCKY,
aliTOKCHHY, MaTOyHOTr0 MoJjouka). HaBejeHO HaykoBi AaHi 11070 IX aHTUCENTHYHHUX,
pereHepaTuBHUX, IPOTH3ANAIBHUX Ta IMyHOMOIYJIOBAJILHNX e]eKkTiB. OLiHeHO MOX-
JMBOCTI IX BUKOPHCTAHHS y CTBOPEHHI JIIKAPCHKHX ITPEnapariB i KOCMETHYHHX 3aC001B.

[pencraBneHo pe3yabTaTH aKTyalbHUX JOCHTIIKEHb, SIKi MIITBEPIKYIOTh e(eK-
THUBHICTh Ta MEPCIEKTUBHICTh BUKOPUCTAHHS 0€3XpeOeTHUX TBApHH sK JpKepena 0io-
JIOTIYHO aKTUBHUX PEUOBHUH 1 TEXHOJIOTIUHUX PIllIEHb y cydacHii OioTexHomorii. Y3a-
rajlbHeH1 JIaHl MOXKYTh CIYT'yBaTH MIATPYHTSM JUIS MOAAJBIIMX MDKIAUCHUIUTIHAPHUAX
PO3pO0OOK 1 BIIPOBAPKEHHS! IHHOBAIIH Y MEANYHY NPAKTHKY.

Kirowosi ciioBa: 6e3xpebeTHi, 6ioTexHoIorii, ripygoreparis, GpiOpoiH, cepuiuH,
MIOBKOTIPST, OKONH, amiTeparis, 010aKTHBHI pEYOBHHHU, MEANIHE 3aCTOCYBaHHS.
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PUBHOI BIOTU PIYKU 30BUX
Y NOCTYOPHOBUJIbCbKUI NEPIOA,

Maxinwvko P. I — acnipanm,
Jynaceecvka O. @. — 0. bion. H., npogecop,
Tonicokuul nayionanvruil yHigepcumem,
vse-svit@ukr.net

VY cTarTi mpencTaBneHo pe3yabTaTH TOCIIKEHHS TPOCTOPOBOTO PO3IOLTY pa-
miorykiminie ¥’Cs Ta *°Sr y TKaHWHAX PIYKOBHX BHIIB PHO, BUIIOBICHHX Y BOAaX pid-
ku 3aBmk (PKutomupceeka obnacte) y 2025 pori. BuByeno pajioexonoriuauii craryc
BOJHOI 0i0TH B yMOBax TPHBAJIOTO MicisiaBapiiiHOro repiogy YopHOOMIIBCHKOI Kara-
crpodu. JOCHiKEHHST OXOIUTIOBAJIO aHATi3 YOTUPHOX BHUIB PHO — TOBCTOIOOWMKA
(Hypophthalmichthys molitrix), kopoma (Cyprinus carpio), kapacs (Carassius auratus)
Ta 1ykd (ESox lucius), siki € THIIOBMMH TIpEICTaBHUKAMH iXTio(ayHH BKa3aHOTO peri-
oHy. JIsst KO)KHOTO BHIy OyI10 3/IICHEHO aHATOMIYHE PO3/iJICHHs Ha iCTIBHY (M’30BY)
YaCTHHY Ta TOJIOBY 3 BHYTPILIHIMU OpraHaMu 3 MOJAAJbLUIMM BU3HAYEHHSM DPIBHIB pa-
JIOHYKITIJIIB 32 JTOTIOMOTOI0 METOMIB raMMa- Ta OeTa-crekrpomerpii. OTpuMaHo maHi
mono BapiatuBHOCTI HakonuueHHs Y'Cs i °Sr y pi3HHX aHaTOMIYHHX (QpaKLisx, IO
CBiZUaTh MPO HASBHICTH CIICII(PIYHUX 010aKyMYIAMIHHIX 3aKOHOMIPHOCTEH, 3yMOBJIC-
HUX SK O10JIOTIYHUMH OCOOMUBOCTSAMH BHIY, TaK i (PYHKI[IOHATHHUM HAaBAaHTAKCHHIM
TKaHUH. BU3HA4YCHO, 110 TOJOBU Ta BHYTPIIIHI OpraHd akyMy/rowTh y 1,5-2,5 pasu
Olnblle PaAioOHYKIIIAIB, HDK M s130Ba TKaHUHA. BojiHOYAC X1Ka II[yKa BUSIBUJIA 3BOPOTHY
TEHJICHIIIIO0 — BUIIUH BMICT 11e3i10-137 y M’s13aX MOPIBHSHO 3 IHIIMMH (pakiisMy. 3a
pe3yabraTaMu MOPiBHIHHS 3 ririeHiYHnME HopMaTuBamu MO3 Ykpainu, BCi OKa3HUKH
nepeOyBalii B MeXax JOITyCTUMUX PiBHIB, IO BKA3y€ Ha BiJICYTHICTH Oe3MmocepenHboi
3arpo3u U CIOXKHMBadiB. Pa3oM 3 THM, pe3yibTaTd MiATBEPIKYIOTh 30epeKEeHHS TakK
3BaHOI «PaIi0CKOJIOTIYHOT [1aM’ATi» B €KOCHCTEMI HaBITh y PErioHax, siki He BXOIATh 10
30HH OIIIHHOTO 3a0pyAHCHHS. Pe3ynpraTul 1OCTIHKEHHS MaIOTh IPUKJIAIHE 3HAYCHHS
JUIsl OLIHKK Oe31evHOCTi puOHOT MPOYyKIii, perioHaIbHOr0 MOHITOPUHTY, TJIaHyBaHHS
MPOTHPAMIAIifHAX 3aX0/iB Ta (hOpMyBaHHS PEKOMEHIAIIH MIOIO0 PAI[iOHATBHOTO MPH-
POIOKOPHCTYBaHHS B OaceiiHi piuKu 3ABIK.

KutrouoBi ciioBa: Bomwi 6iopecypen, pamionykimian, ¥’Cs, *°Sr, puba, moct4opHo-
OusbChKuit niepion, aHaromivHa qudepeHiialis, paaioekoaoriyaa oesnexa.

IocTranoBka npodjemu. Apapist Ha YopHOOMIBCHKiN aTOMHIHN €eKTpo-
craniii 1986 poky crana ogHUM i3 HAWMACIITAOHIIINX TEXHOTEHHUX 3a0py/-
HEHb MOBKULIA B icTopii moacTBa. OmHi€E0 3 HaHEOE3MEUHIMNX HACTIIKIB €
BUKHJ JOBTOKHBYYHX PaJiOHYKIiIiB, 30kpeMa 1e3ito-137 (1¥’Cs) ta cTpoH-
ir0-90 (*°Sr), siKi JEMOHCTPYIOTh BHCOKY O10JIOTiYHY aKTHBHICTH Ta 3/aT-
HICTh 10 Oloakymyrsmii. He3Bakatounm Ha MUHYII JECATHIITTS, MPUCYTHICTh
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UUX PamgioHYKIiAiB (iKCyeTbesi y OaraTbox €KOCHCTeMax, BKJIIOYAIOUM BOJHI
00’€KTH, 110 HE BXOAATH 10 OIMiHUX 30H PaioaKTHBHOTO 3a0pyJHEHHS.

Y KOHTEKCTi Cy4aCHUX BHKJIMKIB €KOJIOTTYHOI Ta XapuoBoi Oe3MeKH, 0co-
0n1BO1 yBaru oTpedye paiioeKkoIoriuyHa oliHKa 610pecypciB, siki MOKYTb OyTH
JDKEPEJIOM CIIOKHMBYMX TPOAYKTIB — 30KpeMa, puOu. M’sico pub € BaXJIMBUM
XapyoBHUM MPOAYKTOM Yy paLliOHi JIOAMHH, a HASBHICTh Y HbOMY PaJiOHYKIi-
JIB HAaBITh Y HU3bKUX KOHIICHTPAI[ISIX CTAHOBHUTh MOTEHIIIIHY 3arpo3y IS 3/10-
POB’s. AKTyaJIbHICTh MPOOJIEMHU MOCHITIOETHCS BIZICYTHICTIO CUCTEMHOI'O MOHI-
TOPHHTY y pidKax i BojgoWMax, IO PO3TAalIOBaHi 3a MeXaMHU 30H KOHTPOIIO,
ajyie MaroTh TiAPONOTIYHMHN 3B 30K 3 TEPUTOPISAMH, e (IKCYBaIUCS BUIAIKU
panioakTUBHOTO 3a0pyaHEHHS.

TakuMm 4MHOM, HEOOXITHUM € BUBUEHHS TpaHchopMaliiii paioekolio-
TIYHOTO CTaHy BOJIHUX OIOICHO3IB y TAKUX pErioHax, aHaii3 pajioHyKIIiTHOTO
HaBaHTA)XEHHsI Ha Pi3Hi O10JIOTIYHI TKAHMHM PUO, a TAKOXK OLIHKA TOKCHUKOJIO-
rivHO1 HeOe3mneku st croxkuBada. lle T03BOMUTH YIOCKOHAIMUTH MiIXOIAH JI0
€KOJIOTIYHOTO MOHITOPUHTY Ta MPOQUIAKTHKH PaliojOriyHUX PU3HUKIB, OB si-
3aHUX 13 BKMBAHHSIM BOJHUX OiopecypciB.

AHaJi3ocTaHHIX TOCTiKeHb i myOuTikaniii. Hu3kacyyacHuX 10 CIiKeHb
MiATBEPIUKY€E TPUBAIHI BILTUB paaionykiiaiB *’Cs i **Sr Ha BOJHI eKOCUCTEMH
VYkpainu, 30kpema y BimganeHul mocTYOpHOOMIBChKHMA mepion. Ckuba B. B.
301ICHUB I'PyHTOBHUH aHaJIi3 HAKOIIMYEHHS LUX PaliOHYKIIiIB y pudax BOmoiM
Jlicoctemy Ykpainu, BUSBUBIIN cTa0lIbHE 30epekeHHs CTPOoHMLi0-90 y KicTKO-
BUX TKaHWHAX, a 1e3it0-137 —y m’s13ax [1]. 3apy6ina H. i3 koneramu gociiaumm
eKoJIoTiyHuil nepion HamiBposnaxy *’Cs y pi3HHX BHIaX MPiCHOBOAHOI puOH,
30KpeMa 3 BOIOIM, po3TalIoBaHuX 0013y YopHOOMIIbCHKOT 30HH, TIOKA3aBIIN
MOCTYNOBE 3HMKEHHS BMICTY pajiOHYKIiJy B TKaHMHAX OpraHi3MiB HaBiTh
Yyepes JIeCATKU POKiB miciis asapii [3].

Ha rmoGansHOMY piBHI BaroMuM JukepesioM € Monorpadis Smith J. T. ta
Beresford N. A., B siKiii pO3DJISIHYTO JJOBTOCTPOKOBI Hacigku YopHOOUIBCHKOT
KaTacTpodu, 30KpemMa 1010 MOBEAIHKH PaIiOHYKIIi/IiB y BOAHHUX OioTomax [2].

PoGora BonkoBoi O. M. 31 cmiBaBTOpaMu aKkIEHTYE Ha PO3MOALTI TEXHO-
TeHHUX PAJIOHYKIIIJIIB cepell TIpOOIOHTIB MIBHIYHOI YaCTUHU YKpaiHH, BKIIIO-
Yaro4yu HecreludiyHi JoKalbHI HAKOIMYCHHS Y M’ sI30Bil TKAHMHI XM)KUX BHIIIB
pu6 [4]. Boakosa O. M. Ta ciBaBTOpH NMpoaHami3yBaiu TuHaMiky BMicTy *7Cs
y pubi KuiBcbkoro Ta KaHiBCHKOTO BOAOCXOBHIIL, IO PEMPE3CHTYIOTH OaceiH
Juinpa, i goBesn HEOOXigHICTh MOCTIHHOTO MOHITOPHHTY 4epe3 30epesKeHHs
i ABUIIECHOTO Pai0eKOIOTTHHOTO (JOHY B OKPEMHUX JiISTHKaX BOAONM [5].

OxpiM Toro, Ha piBHI 3akoHOAaBcTBa MO3 YkpaiHU BCTaHOBIECHO Tpa-
HUYHO JIOMTYCTUMI PiBHI BMICTY PaJioOHYKJIiIiB y IpoayKTax xapuyBanHs (Haka3z
Ne 256 Bin 03.05.2006) [6], siKi € OPIEHTUPOM JJIsl €KOJIOTIYHOTO Ta Tiri€HIYHOTO
OLIIHIOBaHHS pUOHOT POAYKLii. AKTYaIbHICTh OLIHKHU CTaHy 3a0py/IHEHHS Ti/I-
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TBEPKYETHCSI TAKOXK JCPKAaBHUMHU JaHUMM areHTCTBAa 3 YIPaBIiHHS 30HOIO
BiuyxkeHHs [10].

Jocnimxenns Maxinbka P. I ¢okycyioTbes Ha perioHanbHHX 0coOIu-
BocTsix JKutomupceskoro [lomices, ae noBroctpokoBuii BB aBapii Ha YAEC
MPOSIBIISIETHCS Y CKJIAJI TiAp00iOHTIB, HE3BaXKarouu Ha O(ILiHHO «YUCTHI CTa-
TyC Bomoim [7, §].

AmHauni3 pagianiiHoro ctaHy JOBKULIS B YKpaiHi CBIJUUTH MPO MPOCTO-
POBY HEOTHOPIIHICTH 3a0pyIHEHHSI, BKJIIOYAIOUH BOJIHI eKocucTeMH [9].

ApxiBHi matepianu JIA3B VYkpaiHu MiCTATh akTyalbHI COCTEPEKESHHSI
3a CTaHOM BOJIOMM 30HU BiJTUYKEHHS, BKJIIOYHO 3 pUOOTOCTIONAPCHKUMH XapaK-
tepuctukamu [10].

VY niapyunuky J{y6iHiHOT A. A. 3 KOJIEKTHBOM JETAIBHO OMMUCAHO METOAH
BU3HAYEHHSI TOKCHYHUX PEYOBUH, BKIIIOYAIOUN PATIOHYKIIIIN, Y TPOAYKTAX Xap-
YyBaHHs, [0 BAXJIMBO U IPAKTHYHOTO KOHTPOIIIO sIKOCTi prbu [11].

[Mpams Moposza A. C. Ta criiBaBTOpiB 3 MEANYHOI XiMii Ja€ ysIBICHHS PO
MeTa0oIuHI HACTiAKKA BIUIMBY XIMIYHHX 1 PaJiOaKTHBHHX CIIONYK Ha 06iono-
riuni cucremu [12].

I[ocTranoBka 3aBaaHHs. MeTO J1aHOT POOOTH € 3/1IHCHEHHS KOMILICK-
CHOI pa/1ioeKOJIOTYHOT OI[IHKK BOJHUX 010pecypciB piuku 3ABUXK Y BilAaeHUN
nepion micis aBapii Ha YoproOuibebkiit AEC, i3 30cepekeHHsIM Ha TOKCHKO-
JIOTIYHUX PU3MKAX, [TOB’S3aHMUX 31 CIIOXKUBAHHSM PUOH JIFOIUHOO.

Oco0nuBa yBara B JOCTIKEHHI 30Cepe/KeHa Ha BUSIBICHHI aHATOMIYHOT
Judepeniianii HaKOMMYEeHHs! paJliOHYKIIIIiB Y TKAHMHAX pUO Ta OLiHII MOTEH-
MIHHUX PU3UKIB JJIs1 CTIOXKMBAYIB 3QJICXKHO BiJ BULY 1 YACTUHU TiJIa pUOH.

B mesxax peanizauii i€l MeTu Oynu moCTaBieH] HACTYIIHI 3aBIAHHS:

— IIPOBECTH 1JIECIIPSIMOBAHHI BiOip Mpo0O prOH 3 piuku 31BIK Y perpe3eH-
TaTMBHOMY 32 TiIPOJIONTYHIMH TIapaMeTpaMH PaioHi CepeIHBOTO Mepediry pidky;

— ineHTndikyBaTH BUAHM ixTiohayHH, XapaKTepHi Ui BOZONMH, Ta 31ilic-
HUTH PO3AIJICHHS MPOO Ha M’S30BYy TKaHUHY (TYILy) i TOJIOBY 3 BHYTPILIHIMU
OpraHamu;

— BH3HAUMTH KOHIeHTparlii pamionykmiais *’Cs i *°Sr y koxHOMY 3
TUMIB Oi0JOTYHUX TKAaHWH PHUO ILISIXOM BHKOPHCTAaHHS METOMAIB ramma- Ta
OeTa-ceKTpoMeTpii;

— 3ICTaBUTH OTPHMaHI JIaHi i3 BCTAHOBJICHHMH Tiri€HIYHUMH HOPMAaTH-
BamMu MO3 VYkpaiHu 1010 JOMYCTUMOIO BMICTY PaliOHYKIIIIB Y MPOAYKTaX
XapyyBaHHS;

— 3IIHCHUTH CTAaTUCTUYHY OOPOOKY pe3ynbTariB i moOy 0By BapialliiHUX
PSIIB KOHIICHTPAIIIN 13 BU3HAUCHHSIM CIEIU(IKA HAKOTIMUCHHS PaliOHYKIIi B
y pi3HUX BHUIB pu0;

— TIPOBECTH MIEPBUHHY TOKCUKOJIOTIYHY 1HTEPIIPETALIIO0 Paai0eKOIOTHHOT
CUTYAIIiT sl OI[IHKY IMOTCHIIHHUX PU3UKIB JIJIsl CIIOKMUBAUiB PUOHOT IPOTYKITii.
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Marepiaau i meToau aochigkenHs. [loap0BHit eTam 10CiKeHHS TTPO-
BezieHo 08 ciuns 2025 poky Ha piuni 3Bk nodnusy cena Kapabaunn bpycu-
JiBchKOTO paiiony XKurtomupcrkoi obnacti. Bubip mporo micis o0rpyHTOBaHHN
TUIIOBUMH T1IPOJIOTIYHAMH YMOBaMH CEPEIHBOTO Mepediry piukH, AOCTYITHI-
CTIO JI0 BOJIOTOKY Ta PEIPE3CHTATUBHICTIO P00 IS IiJIeH TiAPOEKOIOTiYHOrO
MoHiTOpHHTY. Mictie Bibopy npob (pucyHok 1).

B pycuniecs|
Brusyl

Puc. 1. Micue Binoopy npo6 Ha piuni 3aBm:x (Kuromupcbka 00,1acTh)
Lorcepeno: Google Kapmu

VY npoueci gocimxeHHs Oylo BUJIOBICHO YOTUPU BUAM PHUO, SIKI Xapak-
TepHI A7 iXTiogayHH PIUKOBHX eKocucTeM Ykpaincekoro Ilomices: ToB-
cronmobux (Hypophthalmichthys molitrix), koporn (Cyprinus carpio), kapack
(Carassius auratus), myka (Esox lucius). [y koxkHOTO 3pa3ka pudu MpOBOIU-
JI0Cst PO3/IUIeHHS Ha /1Bl (ppakilii — icTiBHY yacTHHY (M’ 5130Ba TKAaHWHA/TYIIIA) Ta
TOJIOBY 3 BHYTPIIIHIMM OpraHaMHM AJIsl OKPEMOTO aHai3y.

AHaniTHYHI BUMIpIOBaHHS 3[ilicHeHO y BuMiproBanbpHiil mabopatopii
[Tormickkoro HaIiOHATBHOTO YHIBEPCUTETY, sika cepTH]iKoBaHa BiAIMOBIAHO 10
sumor JICTY ISO 10012:2005. Busnadenust mutoMoi aktuBHOCTI *’Cs mpoBo-
JIAIIOCST METOZIOM raMMa-CIeKTpOMeTpii, a *’Sr — MeTojoM OeTa-CIeKTPOMETPii.
Jist BuMiproBanb BUKOpHCTOBYBaBcs criekTpoMeTp MKC-AT1315 (BupoOnuk —
ATOMTEX). [Iponienypa BkITtO4ama J1Ba OCHOBHI eTaru:

— TIOTIepeTHE BUMIPIOBaHHS (JOHOBOTO CHEKTPY (POOOYOTro Ta KOHTPOIIb-
HOTO) IIPOTATOM 3 TOIUH 3 HOTo 30epeXeHHM y 1aM’ATi puiiaay;
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— aHaJi3 HaBaKOK pUOHUX NPO0, MOMIIIEHUX Y CIelialibHl €EMHOCTI THITY
Mapinesuti, 3 HOAAJIBIIMM PO3MILIICHHSIM Y 3aXUCHUH OJIOK CIIEKTpOMETpa.

Peectpartiss raMMa-BUNIPOMIHIOBaHHS 3JIIHCHIOBAIACh CIUHTHIISAIIHHIM
omokom 3 kpucraiom Nal(Tl) pozmipom 63x63 MM, a OeTa-BUIIPOMIHIOBAHHS —
JETEKTOPOM Ha OCHOBI mapa-Tepdininy (128x9 mm). O6podka crieKTpiB MPoOBO-
JIJIACSl Y PEKUMI peabHOTO Yacy 3a JOTIOMOTOI0 IPOrpaMHOT0 3a0e3neueHHs
SPTR.

OKpiM 11bOT0, JIJISI KOHTPOJIIO MOTY>KHOCTI €KCIIO3UIIHHOT 03U TaMMa-BH-
MPOMIHIOBAaHHS BUKOPUCTOBYBaBcs crekrpomerp-gosumerp MKI-AT1321,
oOmagHaHuil CUMHTWIAIAHUM neTekTopoM Nal (25x40 mMMm) 1 JiYHIBHUKOM
I'etirepa-Mromepa. BumiproBaHHsI POBOAMIIKCS B O€3MIEPEPBHOMY PEXHMi B
CTaHJAPTHUX J1a0OPATOPHUX YMOBAX.

Craructnyny oOpOOKy pe3yibTarTiB 3A1HCHIOBAIN 32 JOIMOMOTOI0 METO-
JIiB OIUCOBOI CTATUCTHKH 3 BUKOPUCTAHHSIM CEPEIHIX 3HAYeHb, CTAHIAPTHUX
BigXuiieHb Ta rpadikiB Bapiaiil. Yci JOCHIIKEHHS TIPOBOIUIINCS B MEKaX Hay-
KOBO-JIOCHITHOT TeMU «MOHITOPHHTOBI JOCHiKeHHs Oiochepu YkpaiHCHKOrO
[Momiccsy, 3apeectpoBanoi B MOH VYkpainu (Ne 0124U000645).

Pe3ynbratu nmociigkenb Ta ix o0roBopeHHsi. Y MekaxX BHUKOHAHHS
JOCIIpKeHHsT Oyiio mpoaHaiti3oBaHo BMicT paxionykiiaiB *’Cs ta *°Sr y TkaHu-
HaX YOTHPHOX BUAIB pHO, BUIOBJICHUX Y pivli 31BMXK (N = 7 3pa3KiB Ha KOKEH
BUA). 3 METOIO MOPIBHSHHS PiBHIB HAKOIMYEHHS PaliOHYKIiIiB MPOBOAMBCS
MO Ha JIBi OCHOBHI aHATOMIYHI YaCTHHU: M S130BY TKaHHHY (TYIy) Ta TOJIOBY
3 BHYTpIIIHIMH OpraHaMu. Bu3HayeHHs pajioaKTUBHOCTI 3MiHCHIOBAJOCS 3
ypaxyBaHHIM CTaHIAPTHOTO BigxwieHHs (SD), sike CTAaHOBUIIO B CEPEIHBOMY
10% Bix OCHOBHOTO TIOKa3HUKA, IO 3a0e3leuye HaJIeKHHH PiBEeHb TOUHOCTI.
PesynbraTti BUMiproBaHb MpeICTaBICHO B Tabmui 1.

Tabnuys 1. Konnentpamnis pagionykiigiB *’Cs ta *Sr y Tkanunax puo
3 piuxku 3aBux, br/kr (n =7, £SD)

Buj pubu Yacruua Tina 137Cs, Br/kr = SD | °Sr, Bk/kr = SD
ToBcToI00MK TonoBa, BHYTpILIHI OpraHu 4,76 £ 0,48 26,30 +£2,63
Toscromobuk Tyma 2,51 +0,25 22,50 +2,25

Kopon TonoBa, BHYTpillIHI Opranu 5,45+0,55 25,10 £ 2,51
Kopon Tyma 3,16 £ 0,32 17,50 £ 1,75
Kapacp lomoBa, BHYTpillIHI OpraHu 2,05+0,21 24,30 +2,43
Kapacs Tyma 0,95+0,10 19,70 £ 1,97
[yka TosoBa, BHYTpIIlIHI OpraHu 1,53 +£0,15 13,30 + 1,33
lyxa Tyma 3,17+0,32 12,90 £ 1,29

Pesynbrary cBiguath npo BUpakeHy Au(epeHIialilo HaKOMUYeHHS pai-
OHYKIIJIB y pi3HUX YacTUHAX Tina. s GinbmrocTi BUAIB pub criocTepiraigocs
xapakTepHe nepeBaxanHs BMicTy *’Cs Ta *’Sr y ronoBi 3 BHyTpIlIHIMHU opra-
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HaMH MOPIBHSIHO 3 M’S130BOI0 TKAHWHOIO, 1110 TTOB’SI3aHO 3 BUCOKOIO a()iHHICTIO
LIUX PATIOHYKIIIIB JI0 META0OJIIYHO aKTUBHUX a00 MiHEPali30BaHMX TKAHUH
(KicTKH, TIE4iHKa, HUPKH).

Li ciocrepesxeHHs 3HaMIUIN rpadivyHe BiJOOpakeHHS Y BUIVIAI MOPIiB-
HSUTBHUX Jiarpam, IO UTIOCTPYIOTh KOHIIEHTpALiifHI CITiBBIIHOLICHHS pajio-
HYKIIIZIB y Pi3HUX aHATOMIYHHX (pakuisx pud (pucyHku 2, 3).

Posnogin 137Cs, BK/Kr, y pi3HMX 4yacTUHax Tina pué

Tywa

ToBcTON06MK Kopon Kapacb Llyka

N W R~ U O

ETywa M[lo0n0BaiBH.OpraHn

Puc. 2. Po3nonia '¥’Cs B Tyuii Ta roJioBi (3 BHyTpilnHiMu opranamu) pud

Lowcepeno: 3pobneno asmopamu nyonikayii 3a pe3yibmamom eJ1acHUX 00CIi0NHCEHb.

Po3nogin 2°Sr, BK/Kr, y pi3HUX yacTUHax Tina pub

30
25
s l l ' FonoBa i BH. opraHu
0

BN
o u o

Tywa

ToscToN06MK Kopon Kapacb LLlyka

W Tywa [onoBa i BH. opranHu

Puc. 3. Po3nonia *’Sr B Tyuri Ta roJioBi (3 BHyTpinIHiMu opranaMu) puo

IDicepeno: 3pobneno agmopamu nyorikayii 3a pe3yivmamom e1aCHUX 00CII0NCEHD.

Boanowac y myku 3agikcoBaHO aTUIOBY TeHIeHLi0 — BMicT “'Cs y
M’s130Bii TkaHuHi (3,17 BK/Kr) mepeBHILINB HOTO KOHLIEHTPALI0 Y BHYTPIIIHIX
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opranax (1,53 Bk/Kr), mjo MoXe MOSCHIOBAaTUCS OCOOIMBOCTSIMH Xap4yBaHHS
XMKUX BUAIB, 3aTHUX HAKOMTUYYBATH PaJAiOHYKI1IU Yepe3 JIaHIFOTH BTOPUHHOT
Tpodiunoi GiomarHidikarii.

lomo *°Sr, HaiiBUII 3HAYEHHS 3aPEECTPOBAHO B OpraHax TOBCTONIOOMKA
(26,30 Br/Kr), IO y3TOMKYETHCA 3 JIITEpATypHUMHU JaHUMH TPO 30aTHICTD Li€l
pubH 110 6l0aKyMYIISLiT CTPOHIIIIO Yepe3 KalbI[ieBUI METa0O0IIi3M.

[MopiBHstHHS 13 TirieHiyHIMHU HOpMaTtuBamu MO3 Vipainu (MakcuMalbHO
nonyctumi piai: 150 Br/kr s B’Cs i 75 Br/kr anst *°Sr y pubHiii mpomykitii)
CBIAYUTH PO BiACYTHICTH IEPEBUIIEHB, IO CBITYNUTH IIPO YMOBHY O€3MEYHICTh
pudU 3 JOCIIKYBaHOI BOJOWMHU JIJIsl ClioKUBaHHs. [IpoTe HasBHICTH HaBITh
HU3BKUX PIBHIB JOBIOKMUBYYUX PAJiOHYKJIIIIB BUMAarae NoAajibIIoro peryssp-
HOT'O MOHITOPHUHTY.

BucHOBKH Ta mepcneKTHBH MOAAJIBIIONe Po3BUTKY. [IpoBenene
JIOCIIIJDKEHHST JIO3BOJIMJIO BUSIBUTH OCOOJIMBOCTI PaJliOHYKJIIIHOTO 3a0pyii-
HEHHSI PIYKOBHX 0i0pecypciB y THIIOBOMY €KOCHCTEMHOMY CEPElIOBHILI YKpa-
fHcbkoro [lomicest 3a yMOB TpHUBaJIoro micisaBapiiftHOTO nepioay. BeraHosieHo,
10 HAaBITh y PETIiOHI, KM O(MINIHHO HE HAJICKUTH IO 30HU Pali0aKTUBHOIO
3a0pyJHEHHS, CIOCTEPIraeThCs HASBHICTH 11€3it0-137 Ta cTpoHLi-90 y
TKaHWHAX pubd y Mexax Bix 0,95 mo 5,45 br/kr (s ¥7Cs) Ta Big 12,90 mo
26,30 br/kr (s *°Sr).

AnaroMiyHa qudepeHuiamis pagioHyKIIiIiB BKa3y€e Ha 3AaTHICTh OKpe-
MHUX OpraHiB JI0 OUIbII IHTEHCUBHOI aKyMYyJIsILii, 10 Ma€ MPaKTUYHE 3HAYCHHS
JUTE PO3pOOKHM pEKOMEHJAALil 100 BKWBaHHS PUOHOT MpOoAyKLii. 30Kpema,
BHYTPILIHI OpraHyu XapaKTepU3yIOTHCS BULIMM BMICTOM PaJiOHYKIIi/IiB Y MTOPiB-
HSIHHI 3 M’S130BOI0 TKAHUHOIO, 32 BUHSITKOM OKPEMHUX XUKHUX BHIIB, IO MiJITBEP-
JOKY€E BIUTUB TPO(IYHOTO PiBHSI HA MEXaHI3MH HAKOITHYCHHSI.

Businena crienudika po3noairy pafioHyKIiAiB cepen BUaiB puoO i 4acTHH
Tijla MATBEP/UKYE BAXKIUBICTh KOMIUIEKCHOTO MiAXOAY J0 PaiOCKOJIOTIYHOTO
MOHITOPHHTY, IO nepeadadae BpaxyBaHHS BHIY pUOM, €KOJOTiYHOI Himi Ta
TpodiuHoro crarycy. JaHi mocmijKeHHsI CBiI4YaTh Mpo 30epeKEHHS «pajaio-
EKOJIOTIYHOT IaM’ATi» B €KOCHCTEMI, SIKa aKyMYJIIO€ BiuTyHHs YOpHOOMIBCHKOT
KaTacTpodu HaBiTh y HE3a0pYTHEHUX aJMIHICTPATUBHO palOHAaX.

OTtpumaHi pe3ynbTaTH MalOTh BaroMe 3HAYSHHs JJIsl €KOJIOTIYHOTO TpO-
THO3YBaHHS, a TAKOXK JJIs1 JOPMYyBaHHS pEKOMEHJalil i3 pamioHaJIbHOTO BUKO-
pucTaHHs BOAHUX OiopecypciB. [loganbini 10CiKeHHS AOIIBHO 30CEPEIUTH
Ha MDKCE30HHIM IMHAMIIl PagioOHYKIJHOTO HaBaHTaXEHHs, Oi0XiMiYHOMY
aHaJi3i OpraHiB-HaKOIMYYBayiB Ta OLIHI BIUIMBY (haKTOPiB AOBKIJUIS HAa MeXa-
HI3MHU 010aKyMYyJISIIil.
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The article presents the results of a study on the spatial distribution of radionuclides
137Cs and *°Sr in the tissues of river fish species caught in the Zdvizh River (Zhytomyr
region, Ukraine) in 2025. The radioecological status of aquatic biota was examined under
the conditions of a prolonged post-accident period following the Chornobyl disaster.
The study involved the analysis of four common freshwater fish species — silver carp
(Hypophthalmichthys molitrix), common carp (Cyprinus carpio), crucian carp (Carassius
auratus), and pike (Esox lucius). For each species, specimens were anatomically divided
into edible (muscle) tissue and heads with internal organs, followed by determination
of radionuclide levels using gamma and beta spectrometry. The data obtained revealed
variability in the accumulation of '*’Cs and *Sr in different anatomical fractions, indicating
the presence of specific bioaccumulation patterns determined by both species-specific and
tissue-specific characteristics. It was found that heads and internal organs accumulated 1.5
to 2.5 times more radionuclides than muscle tissue. At the same time, the predatory pike
exhibited the opposite trend-higher 1*’Cs levels in muscle compared to internal tissues. All
measured values were within the permissible limits established by the Ministry of Health
of Ukraine, indicating no immediate health risk to consumers. Nevertheless, the findings
confirm the persistence of so-called "radioecological memory" in the ecosystem, even in
regions not officially classified as contaminated. The study results are of applied value for
assessing the safety of fish products, regional monitoring, planning radiological protection
measures, and developing recommendations for sustainable natural resource use in the
Zdvizh River basin.

Keywords: aquatic bioresources, radionuclides, cesium-137, strontium-90, fish,
post-Chornobyl period, anatomical differentiation, radioecological safety.
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KOMMJIEKCHU AHANI3 MAPAMETPIB CTEMIBCbKOIO
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MOro PUBOrOCNOAAPCbKOI EKCIUTYATALL

Menvnuuenko C. I. — acnipanmka,
Xepcorncvkuii OepoicasHuili acpapHo-eKoOHOMIYHULL YHIGepcumen,
sofiya.melnichenko.98@gmail.com

VY crarTi 371iiCHEHO KOMIUIEKCHY OIHKY ITOTOYHOTO TiJPOXiMi4HOrO, rifpobi-
OJIOTiYHOTO Ta TigponoriuHoro craHy CTemiBCBKOro BOAOCXOBHUINA MHKOJIAIBCHKOT
00racTi Ta HaJaHO MPAKTUYHI PEKOMEHAAIT MO0 HOro ePEeKTUBHOI Ta parlioHaIbHOT
puborocnoaapchKoi eKkcrTyaraii. AKTyajdbHICTb TOCTIDKEHHS 3yMOBJICHA 3pOCTaHHIM
MOTIUTY HA PUOHY MPOAYKINIO Ta MOKPAIIEHHAM ¢(EKTHBHOCTI BUKOPHUCTAHHS BOIOWM
JTAHOTO THITY JUIs 3a0€3MeUCHHSI iX SKOJIOTIYHOT CTabLIbHOCTI Ta PHOOroCIoaapChKOro
NoTeHIiary. 3 ONIsiLy Ha Te, o puborocnonapcbka raiy3b Mae CTpaTeriyHe 3Ha4eHHs
JUTSE TIPOJIOBOJTBYOT Oe31eKH YKpaiHu, HEOOXiAHICTh ONTUMI3AIli1 BUKOPUCTAHHS Pecypc-
HOTO TIOTCHIIIATy MaJIX BOJOCXOBHII HA0yBa€ iCTOTHOI aKTYaIbHOCTI.

MeToro JOCTiKEHHS € BCeOIiYHa OIiHKA TAPOXIMIYHOTO, TiIpOOiONIOri9HOrO Ta Tij-
pororiuHoro crany CTeniBChbKOro BOJOCXOBHINA, aHaJII3 HOTo MPUPOAHOT KOpMOBOi 0asH, iX-
TiodayHH! Ta BU3HAYECHHS TIEPCIICKTHBHIX HAIMPSMIB HOTO prOOTrOCIIOnapCchKoi eKCILTyaTallii.

006’ exr nocmipkenns — CreniBchbke BOg0CXoBHIEe MuKonaiBehkoi o0acTi.

[Ipenmer mocmiKeHHS — MOTEHINIIHI MOYIJIMBOCTI Ta 0COONMBOCTI puOOTOCIIO-
JapchbKoi excruryarailii CTemiBChbKOro BOAOCXOBHUINA MiBIHS YKpaTHH.

[Tix yac mpoBeneHHS TOCIIHKCHHS OyJI0 BUKOPUCTAHO HACTYITHI METO/IN: aHAaJTi-
3y, MPOTHO3YBAHHS CHHTE3Y, CTATUCTUYHI, T1APOIOTIdHI, TIAPOXiMidHi, T1IpoOioIOTIvHI.

Pesynerary nmpoBeAEHOTro TOCIIKEHHS CBIAYATh PO BITHOCHO CTAOLIBHUI CTaH
TIIPOXIMIYHOTO pEXUMY BOIOUMHE. ['ip0o06ioNoriuHi XapaKTepHCTHKH CBITIaTh MO Tie-
peBakaHHs y CKJIazi (iTOIUIAHKTOHY, BOAHOYAC HAsIBHI KOPMOBI PECYPCH 300ILIaHKTOHY,
3000€HTOCY Ta Makpo(iTiB, sIKi 32 CBOIMU 3HAUCHHSIMH J03BOJISIOTH BIIHECTH BOIOUMY
1o Boocxosui 11 kimacy CternoBoi 30HHM 3a HAsBHICTIO KOPMOBHX TiJpOOIOHTIB, IO CTBO-
PIO€ MOTEHIIHI MOXKJIMBOCTI JUIsl PO3BEJICHHSI IPOMHUCIIOBO IIHHUX BHIB pud. Buiosnii
CKJIa] ixTioghayHu MpeACTaBICHUH epeBaKHO MAJIOLIHHAME BuamMu. [IpoBeieHi po3pa-
XYHKH TTOKa3yIOTh, [0 OTEHIIHUIA piBeHb puOONpoayKiii Moxe nocsiraru 351,1 kr/ra
MPH ONTHMATFHOMY BUKOPHUCTaHHI IPHUPOIHUX KOPMOBHX pecypciB. s 1poro, HeoOXi-
HUM € BCEJIeHHsI Y BopocxoBuiie 99706,7 THC. €K3. IOTOIITOK KOPOIIOBUX pUO.

BuCcHOBKN TKpECTIOI0Th HEOOXIHICTh PO3POOKH KOMIUIEKCHUX 3aXOIB 100
MOKPALICHHS PO3BUTKY PHOHOTO FOCHOJAPCTBA Y MAIMX BofocxoBHax CTernoBoi 30HH
VYkpainu 30kpemMa, peKOMEH/I0OBAaHO MMPOBOAUTH KOMIICHCAI[IMHI METiOpaTUBHI 3aX0O/H, B
TOMY YHCITi 3apHOJICHHS TIPOMHCIIOBO IIHHUMH BHAAMHU PHO Ta 3IiIICHIOBaTH KOHTPOJb
piBHs OioJIOriuHKX eneMeHTiB. OTpUMaHi pe3yJbTaTd MOXKYTb OyTH BUKOPUCTaHI JJIs pO3-
POOKH cTparerii cTaoro po3BUTKY aKBaKyJIBTYypH Ha MaJIMX BOJOWMAX MiBAHS YKpaiHH.

KitrouoBi crioBa: miBaeHp YKpaiHu, Majli BOAOCXOBHIIA, TIAPOXIMIYHHIHA CTaH, Ti/-
pobiosoriuHi 0cOOIMBOCTI, pHOOTOCIIONAPCHKI TapaMeTpH, iXTiodayHa.
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ITocTanoBka mpodjemu. Ha cydacHOMy eTami COIiaqbHO-EKOHOMIY-
HOTO PO3BUTKY, AOCIIHKEHHS MaJIMX BOJIOCXOBHII 3 TOUKH 30y iX pubOrocmo-
JApChKUX MOYIIMBOCTEH € aKTyaJlbHUM HalpsSMKOM HAyKOBHUX JOCITIKEHb, Y
3B’SI3KY 3 THM, IO 3a3HAUCHI BOMHI 00’€KTH MArOTh BC1 HEOOXiTHI MOTEHITIIHI
MOJKJIMBOCTI JUIsI BUPOIILYBAaHHS TOBAPHOI PUOOTIPOMYKINT 32 paxyHOK HMPUPOJI-
HOT KOPMOBOi 6a3H.

CremiBChKe BOJOCXOBHIIE, K TUTIOBE Majie BOIOCXOBHIIE MIBIHSI YKpa-
{HH, Mae BCl TiepelyMoBH Uil e(heKTHBHOT pUOOTOCTIONAPCHKOT eKCILTyararii,
OJTHAK HEJI0CTAaTHE BUBYCHHS MOTO T1IpOXiMIYHOTO Ta riApoOiOIOTIYHOTO CTaHY,
a TaKoX BIJICYTHICTh HAyKOBO OOTPYHTOBAHOI cTparerii 3apuOIeHHS MpHU3BO-
JUITh 10 HU3bKOI MPOAYKTUBHOCTI BOMoMMHU. JucOanaHc y cTpykrypi ixtioda-
YHH Ta CTUXIHHMI XapakTep MONepeaHiX puOOrocrnogapchKuX 3aX0/IiB 3yMOB-
JIFOFOTh HEOOX1AHICTh KOMIUIEKCHOIO JOCIIKEHH BOMOWMU JUIS ITiABUILEHHS
1 puOOTPOTYKTUBHOCTI.

AHai3 ocTaHHiX AochailkeHb i myOuikamiii. PuOHa mpoMmcioBicTh
€ OJIHUM 13 TOJIOBHUX YYaCHHKIB CUTBCHKOTOCIOAAPCHKOI Taiy3i, fKa CHpHUse
3a0e3e4YeHHI0 HaceNeHHs! BUCOKOOIIKOBIMH XapuOBHUMH MPOAYKTaMH, a TPO-
MUCIIOBICTh — 3a0e3neuye cuposuHoio [1]. Jlocmimkeni marepianu cBig4aTh
PO Te, 10 OCTAaHHIMU POKaMH B YKpaiHi CIIOCTEepIraeThCsl 3HAUYHE 3HIKEHHS
BHIOOYTKY BOTHUX 010peCcypcCiB, IO MOSCHIOETHCS SIK MOMITHYHUMU, TaK 1 Bili-
cokoBUMHU (hakropamu. Kpim Toro, 3 2022 poky 3HaYHO CKOPOTHBCS €KCIIOPT
pubHoi poxyxktii [2, 3]. s TeHAeHIIis 3pEemTO0 MPU3BOIUTE 0 3aJICKHOCTI
BiJl IMIIOPTY Ta PU3HKY MOTIPIIEHHS CTaHy MPOAO0BOIEYOI Oe3mnexu [4]. Y perio-
HaJHHOMY PO3pi3i B MiBIEHHIN YacTHHI YKpaiHW HalripIa CUTyallis CriocTepi-
raeTbes B pUOHII TPOMHCIOBOCTI, 1€ MOYKE IPU3BECTH JI0 MTPOTOBOIBIOT KPU3H,
OCKIIBKH MIBJCHD B LIJIOMY B IOBOEHHHH NIepio/l MaB HAMOIBITYy HaCTKy y4acTi
y puborocnofapchKii AisTbHOCTI Kpainu [5-8].

IxTioayna Mammx Bomoiim, sika MpecTaBlIeHa HEBEIUKOIO PI3HOMaHITHI-
CTIO MAJIOIIIHHKX BUIB pUO, y MOETHAHHI 31 3MIHOIO KJIIMaTy HE TiJIbKU HE Bifl-
MOBIJITa€ €KOHOMIYHUM Ta TOCIOAPCHKUM BHUTOAAM Bij TEIJIOBOAHOTO PHOHMU-
LITBA, aJie i CTBOPIOE 3HAYHY 3arpo3y €KOJIOTTYHOMY CTaHy WX Bogoim [9-11].

BpaxoByioun BaXiIHMBICTh PHUOHHMX MPOAYKTIB Yy paIlioHi Xap4ayBaHHS
JIFOTMHY Ta HEJOCTATHIO KiJIbKICTh PHOU B CEPEIHHOPIYHOMY CIIOKMBAHHI Hace-
JICHHSIM YKpaiHu, BaKJIMBO 301JBIINTH IPUPICT BUIIIB PO Y MaIUX BOAOHMAX,
AK1 BiIrpaloTh 3HAYHY POJIb Y Xap4yyBaHHI JIIOAWHU, a TAKOK MAlOTh BUCOKHI
MOTEHITaT POCTY, € ONTUMAJIbHUMH CKJIQJIOBUMH [UIS PAILliOHY Ta 3 KOKHUM
POKOM ITOKPAIyIOTh BUKOPUCTAHHSA PECYPCIB IITYYHUX BoAoM [12].

IIpupogna kopMoBa 6aza MajaMX BOJOCXOBHII Pi3HOTO IIJTLOBOTO TIPHU-
3HAYEHHS € OCHOBOIO JUIS 1X palioHaIbHOI puOOTrOCoAapChKoi eKCIuTyarTantii,
10 POOUTH HEOOX1THUM TIPOBEIACHHS JTOCITIPKEHB MO0 TIPOXYKITIHHIX MOKIIH-
BOCTEH BOJIOMM 3a TOJIOBHUMH I'pyIIaMd KOPMOBHX TiJJpOOIOHTIB — (iTOIIAHK-
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TOHY, 300IIJIaHKTOHY, 3000€HTOCY Ta Makpo(iTiB. PiBeHb pO3BUTKY MPUPOTHOT
KOPMOBOi 0a3u BijoOpakae MpOAYKLIHHI MOXKIMBOCTI BOJONM 1 BU3HAYAETHCS
CYKYITHOIO KIIBKICTIO OpraHiYHUX PEYOBUH, MPOAYKOBAHUX KOPMOBUMH TiApO-
OioHTaMu pi3HUX TpodiuHuX piBHIB [13-15].

®opmyaoBaHHsA Lijlel cTaTTi (MOCTaHOBKA 3aBAaHHs). MeToI0 cTarTi
€ KOMIUICKCHA OIliHKa T1IPOXiMiYHOI0, T1POOIOJIOriYHOTO Ta TiJpOJIOTIYHOTO
crany CTemniBChKOrO BOJOCXOBHIIA, aHAIi3 HOro MPUPOAHOT KOPMOBOI 0asw,
ixtioayHu Ta BU3HAYCHHS MEPCIEKTUBHUX HAMPSIMIB HOrO pHOOTOCIONaPCHKOT
eKCILTyaTarlil.

BinnoBigHo 10 MeTH, OyJI0 MOCTAJICHO Ta BUPIIICHO HACTYITHI 3aBJaHHS:
BU3HAYEHO MOTOYHUH T1IPONOTIYHUH 1 TAPOXIMIYHUN PEKUMH BOIOCXOBHILA;
PO3IISIHYTO CTaH ixTiodayHU Ta piBeHb il PO3BUTKY y 00’ €KTI JOCIHiIKEHHS;
MPOaHaIi30BaHO CTaH Ta PiBEHb PO3BUTKY MPUPOIHOI KOPMOBOI 0a3H; 3amporo-
HOBAaHO PEKOMEH/IAIIi 10 IHTPOAYKILIT IIHHUX BUJIB iXTio(hayHu.

Marepianu i meTonu xociaimkeHHs. [HhopmalliitHOO OCHOBOIO JOCITi-
JOKEHb CTaJIM HayKOBI JOPOOKH BITUM3HSHHX Ta 3aKOPJOHHHUX HAYKOBIIiB.

BinnoBigHO 10 TeMaTUKU TOCIIHKEHHS OyJI0 BAKOPUCTAHO 3arajbHOHA-
YKOBI METOAM AOCHIHKEHHsI — aHali3y, IPOTHO3yBaHHs CHHTe3y. Takoxk, Oyno
BUKOPHCTAHO JIAOOPATOPHi Ta €KCHEeIUIiiHI METOON — TiJpOJIOTiuHi, riaApoXi-
Mi4Hi, Tiapo0ionoriuHi. Pe3ynbsraTu monbOBUX METOJIB 00pOOIISUTUCS 3a JI0TO-
MOTOI0 IpOrpaMHOTO 3a0e3neueHHs Statistica Ta Microsoft Excel.

Pe3ynbTarn pociaigxens. CTemiBCbKe BOJOCXOBHILE PO3TAIIOBaHE Ha
Teputopii MuKkonaiBChKoi 001acTi Ta Mae oy npudiau3Ho 142 ra. Cepenus
mmbuHa Bogoimu — 1,9 M, ¢otrunmii map cknagae 1,1 M. Kopucauii 00’em
BOJIOCXOBHIIA CTAHOBUTH 2,70 MiH M?, koedimieHT BomoooMiny ckmamae 0,70.
[Ipo3opicte Bomu CremiBchkoro BojocxoBuina ckinagae 0,55 M, mo cTBoproe
CHPUSATIANBI YMOBH ISl iXTio(hayHH BOTONMH.

KoHIiieHTpallisi pO34MHEHOI0 KHCHIO Y BOJIOMMI BiJITIOBI/ITa€ HOPMAaTUBHUM
snaueHHsAM OCT 15.372-87, ne HOPMOIO BBaKAETHCSI KOHLEHTPALlisS PO3UUHE-
HOTO KHCHIO ¥ JaHuX Bojoiimax He mermie 5,0 r/m® (tabmurs 1). Cv cBimunuTh
PO HU3bKY BapiaOelbHICTh BOTO MOKA3HUKA B MEXaX BiiOpaHux mpooO.

AKTHBHA peakxilis BOAHOTO cepeoBHia Mae 3HaueHHs 7,3+0,08, i3 He3-
HAYHUMU MIKCE30HHUMHU KOJUBAHHIMH, 110 CBIAYMUTE 110 CTemBChKE BOJOCXO-
BHUIIC HAJIGKUThH JI0 CI1ab0Ty:KHUX BOJIOMM, CV — HU3bKHIA.

Pesynwratu qociiikeHb CBiq4aTh, o B Mexax CTemiBChbKOTO BOJOCXO-
BHUIIa HasiIBHA YMMaJjia KUTbKICTh OIOTEHHHX €JIeMEHTIB, 30kpema docdopy (P),
amoHito (NH4"), HitputiB (NO2") Ta HiTpariB (NOs~), TOOTO KHUTTEBO BaXKITUBUX
JUTsL BOIIHUX €KOCUCTEM croiiyk dochopy ta azory (tabnuus 1). [Iposeneni y
2023 potii JOCIiPKEHHS CB114aTh, 0 KOHIEHTpaIlii ocdopy Ta CIOIYK a30Ty
(HITPHUTH, HITPATH, aMOHIH) HE NEPEBHUIYIOTh HOPMAaTUBHUX 3HAYCHb, BTIM B
JITHBO-OCIHHIN CIIOCTEPIra€Thes IXHE 3pPOCTaHHS.
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Tabnuys 1. CepeqHbOPiYHI MOKA3HUKHU TiAPOXiMIYHUX MapamMeTpiB
CreniBcbkoro Bopocxosuma y 2023 pomi

Tiapoximiuni mokazHUKU Cepenne 3Ha4eHHs | min/max Cv, %
Pozunnenuit kucens (O,/qm*) 7,6+0,08 5,1/11,0 4,70
AxTHBHa peakiii BogHoro cepenopuiia (pH) 7,3+0,08 6,3/8,1 4,94
Dochop (P mr/mv? ) 0,22+0,02 0,02/0,6 38,46
Awmoniii-ion (NH,*, mr/nm?) 0,37+0,03 0,1/1,10 46,49
Hitpuru (NO,~, mr/om? 0,052+0,01 0,01/0,1 34,25

Hirpatu (NO3~, mr/nm’) 0,69+0,03 0,1/1,3 25,35
ITepmanranaTHa OKMCHIOBaHICT (Mr O/nm?’) 6,4+0,11 5,0/7,9 7,65
Ton rigpokap6onary (HCO3™, mr/am?) 6,4+0,11 2,0/9,6 8,64
Xuopuau (CI7, mr/om?) 1,62+0,06 0,6/2,80 16,66
Cynbdaru (SO42” mr/om?), 2,44+0,11 0,6/4,5 20,25

Tonu Harpiro Ta Kaniro (Na* + K*, mr/nqm?) 4,0+0,13 2,1/5,5 14,28
Kaunpuiii (Ca?*, mr/om?) 3,50+0,12 2,0/4,6 15,14

Marwiit (Mg?*, mr/am®) 2,7+0,10 2,0/3,9 15,10

HopMaruBHMM TMOKa3HUKOM TIepMaHTaHATHOI OKHCHIOBAHOCTI 3TiHO 3
[16] € #ioro Bapiartist g0 15,0 mr O/aM?, ipoBeieHi AOCIIKEHHS, CBiqYarh, 110
y CTemiBcbKOMY BOAOCXOBHIII HOTO 3HAUEHHS MTepeOyBarOTh B MeKaxX HOPMHU.

BaxnuBuME MMOKa3HUKaMU XIMIYHOTO CKJIaqy BOAW BOTHUX 00 €KTIB
JAHOTO THITy € KOHIeHTpauis rigpokapoonaris (HCO;"), xnopunis (Cl), cyib-
daris (SO4+*"), Hatpiro Ta kamito (Na* + K¥), kanbmito (Ca?") i marairo (Mg?") —
BOHM XapaKTepH3YIOTh SIKICTh BOJAM, 1 MiHEpai3alio Ta MPHUIATHICT 10 Pi3-
HOTO IIJThOBOTO BUKOPUCTAHHSA [17].

[IpoBeneni mocmipkeHHS CBimYaTh Mpo Te, IO ioHHWHA ckiax Cremis-
CHKOTO BOJIOCXOBHIIA 3HAXOAUTHCS B MEXaxX HOPMH, a PE3yIbTaTH JIaboparop-
HOTO Ta CTATHCTUYHOTO aHaJIi3y HaBeJeH1 y Tabmui 1. 3a ToMiHyFOUUMH iI0HAMHU
CreniBchKe BOAOCXOBHIIE BiTHECEHO JI0 TiPOKapOOHATHO-CYIb(aTHOTO Ki1acy
KaJBI[IEBOI TPYTIN.

3a piBHEM PO3BHUTKY YCiX CKJIaIOBHX KOPMOBOi 0a3u, CTemiBChKe BOMIO-
cxoswiIe BigHeceHo 110 11 kacy BomoiiM, 3 mepeBaxaHHIM Y CKIIaji (iToraHK-
ToHY. MakpoiTh BOIOWMH TIpPENCTABICHI POTO30M BY3BKOJIUCTHM, OCOKOIO
0eperoBoro, O4EepPETOM IIiBJACHHUM, POTOJMCTHUKOM TEMHO-3EJIeHUM, PJIECHU-
KOM Kyp4aBHM, KyIIHPOM TeMHO-3eeHnuM. [lmoma 3apoctanus mMakpoditamu
cTaHoBUTh O0M3bKO 15-20 % akBaropii. Cepennpopiuna Oiomaca MakpoQiTiB
ckimagae 255+5,27r/m? (Tabmuns 2).

Y BumoBOMYy CKJali (ITOIUIAHKTOHY TE€PEBaKarOTh CHUHBO-3EJICHI Ta
3eJieHi BOIOPOCTI, IPYTOpsIHE 3HAYSHHS MAOTh €BIJICHOBI Ta 1IaTOMOBI. cepei-
HbOpiYHA GioMaca (iTOIIAaHKTOHY BOIOWMH CTaHOBHUTH 19,2+1,56 r/m>.
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Tabnuya 2. Tinpoo6ioaoriuni ocodauBocti CTeniBcbKoro BOI0CX0BUIA

KommnoneHT npupoanoi kKopmoBoi 6a3u Cepenne 3nauenHs | min/max | Cv, %
Makpodirtu, r/m? 250+5,27 230/270 5,06
®DiTONIAHKTOH, I'/M3 19,2+1,56 14,2/23,0 | 19,87
300MIaHKTOH, I/M? 1,8+0,33 1,0/3,2 44,8
3o006enTOC, I/M? 3,9+0,45 1,6/6,0 29,24

300IIaHKTOH PO3BUHEHUH €l1a00, CKJIad 300IUTAHKTEPIiB BOIOCXOBHIIA
TIPEICTABICHU KOJOBEPTKAMH, BECIIOHOTUMH PAKOTIOAIOHIMH Ta TiUIICTOBY-
cnmu. CepenHbopiuHy 6ioMacy 300IIaHKTOHY HaBEIEHO y Tabmwin 2, ska 3a
pes3ynsraTaMu JI0CIiIKeHb ckiagae 1,8+0,33 r/m’.

l'onoBHI 3000€HTOCHI OpPTraHi3MH — XIPOHOMIIH MaJOIMIETHHKOBI UYEPBH
abo OJIITOXETH, 1HOMI 3yCTPIYarOThCsI MaJIOMETHHKOBI pakormomiOHi, GokorIa-
BOBi. 3 TaOUII 2, BUIHO IO CEPEIHBOPITHI MOKa3HUKH 3000eHTOCY CTETiB-
CBKOT'O BOJOCXOBMILA CTAHOBIIATH 3,9+0,45 /.

Crin 3a3HAYMTH, 10 I JOCIIHKYBaHOI BOJOWMME XapaKTepHUM € CTH-
XiiHUN Tporiec ¢opMyBaHHS ixTiodayHHu, cHOpMOBaHMIA TMpeACcTaBHUKAMHU
MAaJIOMiHANX BUAIB pu0. HasBHUI BUmOBHi CKiIaa ixTiodhayHu € He 30aIaHcoBa-
HUM JIJIST PaIlioHaIbHOTO TIEPEPO3IOALTy KOPMOBHUX PECYPCIB Ta BCTAHOBICHHS
MTO3UTUBHUX TPO(DIUHUX BiTHOCHH TiIpOOIOHTIB.

Y noBoeHHMit mepion ixriodayHa ixtiodayHa BOIOCXOBHUIIA XapaKTepH-
3yBajach 10 7 abOpUreHHUX BUIIB, 30KpeMa, Oyima mpeacrasiena Rutilus rutilus
(mmitka); Scardinius erythrophthalmus (xpacmomipka); Carassius auratus
gibelio (xapacw cpibnscruit); Perca fluviatilis (oxyHb 3Buyaiinmii); Atherina
boyeri pontica (arepuna). Y CremiBCcbKOMY BOZOCXOBHIII TaKoX OyI0 BimMi-
YEHO TPEJCTAaBHUKIB IXTIOKOMIUIEKCY, SIKi ILIECTIPSIMOBAHO BCEISITUCH Y JOBO-
eHHUH nepioa. Jlo HUX MPEACTaBHUKIB HAJCKUTH KOPOII, OUTHIA Ta CTPOKATHH
TOBCTONIOOWKH, Oiwit amyp. LLlo cBiqIuTH, 110 OKpiM 7 a0OPUTCHHIX MaJIOIiH-
HUX BUIB, Y BOIOWMAaX HassBHI 4 IiHHI BHIIH.

Yponosxk 2020 poky y CTemiBCbKOMY BOIOCXOBHIIII IPOBOIUIOCH BCE-
JIEHHS TIPOMHUCJIOBO-IIIHHUX BHIIB pUO, MpoTe, 0a3ylodunuch Ha OTPUMAHHHUX
pe3ynbTarax, MO3UTHBHOTO PHOOTOCTIONAPCHKOTO €eKTy OTpUMaHo He OyIo.
BoueBuap, e Moxke OyTH TIOB’S13aHO 3 THM, ITI0 IIEH MPOIICC MaB CTUXIHHUH Ta
HayKOBO HEOOTPYHTOBAHUH XapakTep. Y BUAOBOMY PO3MOILTI 00CITH BCEICHHS
BKa3aHi Ha PUCYHKY 1.

[IpoananizyBaBmy pe3ynbTaTH 3apHONICHHS KOPOMOBUMH pHOaMHU 10
BOMONMHU OysI0 3IIHCHEHO IHTPOMYKITit0 3aradbHuUM o0csiroM 42400 ex3. Ta
Baroro 1060 kr. BomHouac, OIliHKa ITOTOYHOTO EKOJIOTO-T1Ip00ioIOTIIHOTO
CTaHy BOJOCXOBHII Ta 3arajbHUX OOCATIB BHUJIOBY MPOTATOM OCTAHHIX POKIB
CBiUaTh, PO BHUCOKY YacCTKy aOOPHUTCHHHX MAJIOI[IHHUX BHUIIB pHO, SKi, B
IIJTIOMY, HE TIPEACTABIISIOTH BUCOKOT IIPOMHCIIOBOT ITIHHOCTI
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Puc. 1. BcesieHHs1 koponoBux pud y Bogoiimy y 2020 poui

ITo CremiBcbkoMy BomocxoBuIy y miarmazoHi 2019-2021 pokis, obcaru
BHJIOBIB MaloTh HacTymHi 3Ha4eHHs 6125-7200 k. 3 2022 poKy, B Mex)axX BOJ0-
MU pUOHHITBO HE BEIETHCS, TOCIONAPCHKY MiSUIbHICTh MPUIIMHEHO Yy 3B’ SI3KY
3 BilichkOBUMH nisMU. [IpoBeneHe MOCHTIIKEHHS €KOJIOTO-TiApo0ioIoTriYHOTO
CTaHy Ta HassBHUHA BUAOBUH ckiaj ixTiopayrn y CTemiBCbKOMY BOJIOCXOBHIIT,
JAI0Th 3MOTY CyAHTH, 1o A0 2022 poKy Ha JOCTIHKYBaHUX BOTHUX 00’ €KTax
BeJlacsi HEKOHTPOJIbOBaHA Ta HepallioHaJbHa PUOOTrOCMoapChKa IisIbHICTD,
sKa HE JIMILE HE Maja iCTOTHOTO MO3UTUBHOIO TOCIONAPCHKOro edeKTy, ane i
MpHU3BeNa 10 MOTIPIICHHS TiAPOXiMIYHUX MMOKa3HUKIB BOJAOWMH. 3 OIVISAY Ha
e, Uil oro MoAajblIoi paliOHANIbHOI eKCITyaTalil, JOLIBHUM SIK 3 €KOJIO-
TiYHOI, TaK 1 3 eKOHOMIYHOIT TOYKH 30Dy, € OpTaHi3allisi KOMIEHCAIIHNX MeTi-
OpATHBHHUX 3aXOJIiB, CIIPSIMOBAHUX Ha ITiJIBUIICHHS MOKA3HUKIB PHOOTIPOIYKIIii
3a paXyHOK BUKOPHUCTaHHS HassBHUX KOPMOBHUX PECYpPCiB, B TOMY YHMCJIi 1 KOMIIO-
HEHTaMHU TOJKYJIBTYPH.

CreniBchke BOJIOCXOBUIIE XapaKTEPU3YETHCS CTaOIIHbHO-TOCTAaTHIM PO3-
BHTKOM ITPUPOTHOT KOPMOBOI 0a3u, 3 mepeBakaHHAM B 11 CKiafli (hiTOTIIaHKTOHY,
110, B MIJIOMY, XapaKTepHe /U BCIX MaJIMX BOJOCXOBHII MiBIHS YKpainu. Bina-
MTOBIHO JI0 TIPOBEJIEHUX PO3PaXyHKIB, KUTBKICTh TIEPBUHHOI TPOAYKIIii (hiToTI-
JAHKTOHY CTaHOBUTH 29568 Kr/ra, 3001u1aHKkTOHY — 396,0 Kr/Ta, 3000€HTOCY —
190 kr/ra, makpoitiB — 336,6 kr/ra. 3araibHa BeTUYHHA TIEPBUHHOI IPOTYKITiT
JTaHOi BOJIOWMH I10 BCiX TpyIax KOPMOBHUX Tipo0ioHTiB ckiamae 30490,6 kr/ra.

3a paxyHOK O3Ha4eHHWX KOPMOBHX pecypciB 31 CTemiBCHKOTO BOIOCXO-
BHIIIa MOKHA oTpuMard 351,1 Kkr/ra moTeHMmiiHOT prOOpoayKIlii, Ae Ha Tep-
oMY MICIli Y BHPOIIyBaHHi Oyne OiTuii TOBCTONIOOWK, APYTOPSTHE 3HAUYEHHS
MaTHMYTh KOPOII, 01T aMyp Ta CTPOKaTHi TOBCTOJIIOOMK, 110, B I[LIIOMY, BiJIIIO-
BiJlaTHMe HasBHIN MPUPOIHiN KOPMOBIi# 0a3i y Bogoiimi (Tabmutis 3).
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Tabnuysa 3. Ouinka pudonpoaykuiiinux MoxanBocreid CTeniBcLKOro
BO/IOCXOBHIIA 32 PiBHEM PO3BUTKY NPUPOIHOI KOPMOBOI 0a3mn

s | B El g £
Kommnonent S| £= 2 g £g
. S = S --B=t 2= 5 -
KOPMOBOI CnoxuBaq Z.o| B & = =3 [
0a3un i-% 2| 518 > g é g
=l e 2| = =
(="
ditorankton | Hypophthalmichthys molitrix 192 | 1,1 140 | 29568 | 295,68
3oomnankToH | Hypophthalmichthys nobilis 1,8 1,1 20 396,0 33
3000eHTOC Cyprinus carpio 3,8 - 5 190 19,0
Makpoditu Ctenopharyngodon Idella 255 1,1 1,2 336,6 34
Bcboro 30490,6 | 351,1

[IpoBeneni po3paxyHKH JArOTh 3MOTY BIJIMITHTH, IO 32 PaXyHOK paiio-
HaJHLHOTO BUKOPHUCTAHHS B SIKOCTI KOPMOBOTO Pecypcy (iTOIIAHKTOHY MOYKHA
orpumary 351,1 Kr/ra MOTEHIIIHOT pHOOTIPOMYKIIl OLIOTO TOBCTONOOMKA, 3a
PaxyHOK 300IJTaHKTOHY — 33 KI/ra CTPOKaroro TOBCTOJIOOHMKA, 3000€HTOCY —
19 kr/ra kopona, MmakpoiriB — 3,4 kr/ra 6ijoro amypa.

Jlis 3a0e3neueH st palioHaIbHOTO BUKOPUCTAHHS IPUPOIHOT KOPMOBOT
6a3u CTemiBChbKOIO BOIOCXOBHIIA, HEOOXiAHMM € BcenrenHs 99706,7 Tuc. exs.
IIEOTOJTITOK KOPOTIOBUX prO. I3 HUX: Oioro ToBcTom0OMKa — 83973,1 THC. €K3.;
CTPOKATOro TOBCTONIOOWKA — 9372 THC. ek3.; kopoma — 5396 Tuc. ex3.; 6ijoro
amypa — 965,6 THC. ex3. 3aranbHa KiIbKICTh KOPOIIOBHX OJHOPIUKIB y po3pa-
XyHKy Ha | rextap cxiagae 702,16 ex3./ra.

[MpomucnoBe  moBepHeHHs Uit  CTEMmiBCBKOrO  BOJOCXOBHIIA!
Hypophthalmichthys molitrix — 118,3 xr/ra; Hypophthalmichthys nobilis —
13,2 kr/ra; Cyprinus carpio — 7,6 kr/ra; Ctenopharyngodon ldella — 1,36 kr/ra.

BusznadeHo, 1o 3a MOBHOTO BHKOPWCTAHHS MPHPOIHOI KOPMOBOI 0a3u
CreniBcbKOr0 BOAOCXOBUINA MIiCIS MPOBEACHHS HAYKOBO OOTPYHTOBAHUX MEIi-
OpaTHBHHX 3aX0J[iB MOkHA oTpuMaru 19936,8 kr pubornpomykiiii.

BucnoBku. [IpoBeieHe KOMIUIEKCHE AOCIIKEHHS TIAPOXiMIYHUX, T1Ipo0i-
OJIOTIYHMX Ta PHOOTOCTIONAPChKUX TapameTpiB CTEMiBCHKOTO BOJOCXOBHIIA MOKa-
3aJ10, 110 BOAOKWMA Ma€ 3HAUYHUI IOTEHIial Aj1 TOBApHOTO PUOHMILITBA, 30KpeMa
3a paxyHOK NPHPOIHOI KOpMOBOi 0a3u. OIiHKa CTaHy BOJOCXOBHILA 3aCBiquMIiIa
HOTr0 eKOJNIOTIYHY CTAaOUTHHICT Ta BIIMOBIAHICTh HOPMATHBHHM BHMOTAaM IIIOZO
OCHOBHUX XIMIYHHUX TMOKa3HHUKIB BomM. BomHowac, HasiBHa ixTiohayHa Xapakre-
pU3y€eThCsl 301HIIMM BUIOBHM CKJIQJIOM, II0 HETaTUBHO BIUIMBAE HA C(EKTHB-
HICTh BUKOPHCTAaHHSI KOPMOBHX pecypciB. HeoOXiJTHUM € BIPOBaPKEHHS HAYKOBO
00TPYHTOBAaHHX METiOPAaTUBHUX 3aXOJiB JJIsI ONTHUMI3aIii CTPYKTYPH iXTiOIICHO3Y
Ta IMiABUIIEHHS pUOONPOIYKTUBHOCTI BOZOWMH. [lepcrieKTBY MoAanbInx JOCIi-
JUKeHb Tiepen0adaroTh po3poOKy afanTHBHUX METOIB YIPABIiHHS ixTiodayHOIO
MaJIMX BOAOCXOBHII] Y KOHTEKCTI 3MiH KJIIMaTy Ta MOTOYHHUX €KOJIOTTYHIX BUKIIUKIB.
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COMPREHENSIVE ANALYSIS OF THE PARAMETERS OF
THE STEPIVSKE RESERVOIR FOR ASSESSING
THE POSSIBILITIES OF ITS FISHERIES EXPLOITATION

Melnyshenko S. H. — Ph.D,
Kherson State Agrarian and Economic University,
sofiya.melnichenko.98@gmail.com

The article provides a comprehensive assessment of the current hydrochemical,
hydrobiological and hydrological state of the Stepivske Reservoir in Mykolaiv region
and provides practical recommendations for its efficient and rational fishery exploitation.
The relevance of the study is due to the growing demand for fish products and improving
the efficiency of this type of reservoir to ensure their environmental sustainability and
fishery potential. Given that the fishery industry is of strategic importance for Ukraine's
food security, the need to optimise the use of the resource potential of small reservoirs
is becoming increasingly important.

The purpose of the study is to comprehensively assess the hydrochemical,
hydrobiological and hydrological state of the Stepivske Reservoir, analyse its natural
food supply and fish fauna, and identify promising areas for its fishery exploitation.

The object of the study is the Stepivske Reservoir in Mykolaiv Oblast.

The subject of the study is the potential possibilities and peculiarities of fishery
exploitation of the Stepivske reservoir in southern Ukraine.

The following methods were used in the study: analysis, synthesis forecasting,
statistical, hydrological, hydrochemical, and hydrobiological.

The results of the study indicate a relatively stable state of the hydrochemical
regime of the reservoir. The hydrobiological characteristics indicate the predominance
of phytoplankton in the composition, while there are food resources of zooplankton,
zoobenthos and macrophytes, which by their values allow the reservoir to be classified
as a Class II reservoir of the Steppe zone in terms of the presence of food aquatic
organisms, which creates potential opportunities for breeding commercially valuable
fish species. The species composition of the fish fauna is represented mainly by low-
value species. The calculations show that the potential level of fish production can
reach 351.1 kg/ha with the optimal use of natural feed resources. For this purpose, it is
necessary to introduce 99706.7 thousand carp fish into the reservoir.

The conclusions emphasise the need to develop comprehensive measures to
improve the development of fisheries in small reservoirs in the Steppe zone of Ukraine.
In particular, it is recommended to carry out compensatory reclamation measures,
including stocking with commercially valuable fish species and monitoring the level
of biological elements. The results obtained can be used to develop a strategy for the
sustainable development of aquaculture in small reservoirs in southern Ukraine.

Keywords: southern Ukraine, small reservoirs, hydrochemical state,
hydrobiological features, fishery parameters, fish fauna.
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PO3BUATOK PUBHULTBA 'Y CBITI

Cnrocapenko 1. C. — 0. ¢in. u.,
Bezanmuuna O. O. — k. c.-e. 1., doyenm,
Ooecwkuti deporcagrull azpaprull yHigepcumenn,
slyusarenko85@ukr.net

OcTaHHIM 9acoM TI00aNBHUM CTaH MOPCHKOTO PHOANbCTBA Ta WOTO BIUIMB HA
CKOCHCTEMY OTpHMaB 0araro HayKOBUX IOCIiKeHb. Hemae CyMHIBIB, 1110 m100abHI
MEXI eKCIUTyararii Oy/lu JOCATHYTI, Ta MOBTOPHE MOKPHUTTS BUCHAKEHUX 3allaciB Mae
CTaTH Hapi3HUM KaMEHEM YIPaBJIiHHS PUOHUM TOCIIOAAPCTBOM. J{MBIISTYNCH HA TEH/ICH-
1ii, K BUSBIISAETHCS, BOHU BIJIPI3HIAIOTHCSA MK 0Ope OIIHCHUMHU PETiOHaMH, a cTali-
mizaris camoi 6iomacu He BiZ pO3BUTKY puOM 10 3aHemnany. Llfo po30ikHICTE MOXKHA
HOSICHUTH THM, IO YIOCKOHAJICHHH KOHTPOJb HaJ TEMIIaMH EKCIUIyaTalil B KUIBKOX
3aMOKHUX KpaiHaX, a TAaKO)K HU3bKHI MMOTeHIia yrpaBiaiHHs. TyT MOXKIMBO BU3HAYUTH
HaraJibHy 1otpe0dy B HalpaBJIeHHI IPIOPUTETY IOA0 «TapsuuX TOYOK 30epesKeHHs pHO-
HUNTBay. [1iIBUINCHHS PiBHS CKCILTyaTallii, BUCOKE OIOpPI3HOMAHITTS pUO Ta IMOTaHHHA
noTeHmian ynpasiiHag. OTxe, MOKHa 3pOOMTH BHCHOBOK, 110 MaiOyTHE puOu 3aie-
JKUTh, IPUHANMHI YaCTKOBO, BiJl TIO€HAHHS HAyKH, CIUIFHOTO YIPABIiHHS Ta 3yCHIb
10710 30epeKeHHs Ta MATPAMKH THX PETiOHIB /e iie 301IbmeHHs puon.

[TpomucnoBe prbaLCTBO Ma€e KOPOTILNY ICTOpito, aine e prudorocrogapchko-
€KOJIOTIYHA KpH3a 3arocTproeThcst. KOHKpeTHI «rapsiui TOUKH 30epekeHHs puOaiib-
CTBa», IKI MU BUBYAEMO, JIMIIIC TPUKIIAHN TAKUX 00I1acTel, OUeBH/HO, 1110 BOHU MOXYTh
OyTH iHIII, 3aJIC)KHO BiJl KOHKPETHUX KPUTEPIiB, SKi MOKHA BHKOPUCTOBYBATH (0araro
BHJIIB, TTOTEHIlIaN, yIIPaBIiHH], YJIOB OioMac, 3aleKHICTh BiJ pubdaibcTBa, OIMHICTD i
ronof, Tomo). OgHaK, He3alIeKHO BiJ TOYHUX KPUTEPiiB, BUCHI CTBEPIKYIOTh, IO IIi
chepu MaroTh MO/IBIHHE 3HAYCHHS, K ISl MallOyTHHOTO MOPCHKOTO 010pi3HOMAHITTS
Ta pubanbcTBa. BoHM 30epiraloTh BeNMKY YaCTHHY CBITOBOTO MOPCBHKOro Oiopi3HOMa-
HITTS 1 6araro MpOMyKTUBHUX MPOMUCIIIB, SIKi MAIOTh BJKJIMBE 3HAYCHHS [UIS MiCIIEBOTO
HACCNICHHSI Ta HOTo CKOHOMIKH. [{[UM KPUTHYHHUM perioHaM TEpMIiHOBO MOTPIOHI TOY-
HiII JaHi mpo iXHIf eKOJOTiYHUHA CTaH 1 TeHICHIIIi, a TAKOXX MPOCYBaHHS CILITBHOTO
YOpaBITiHHSA Ha MICIIEBOMY PiBHI MiJIXOIB 1 CHJIOBHX MOYJIMBOCTEH IS 3aMOOIraHHS
MO/AJIBIIOTO HAaIMIPHOTO BUJIOBY.

Kiro4oBi ciioBa: puOHUITBO, BO/A, O10PI3HOMAHITTS, €KOCUCTEMA, TIPOTYKIIis.

[ocranoBka mpoodsemu. CrajicTh pudaibCTBA cama Mo co0l € Baxk-
JUBHUM 1 CyNEpEWwIMBUM IMMUTAHHSAM NPOTITOM MoHaj croiitts [1]. 3okpema,
3a octanHi 20 POKIB I TUCKYCisl TIeperIiia Ha II00aJIbHUN PIBEHB, OCKIJIBKU
pubaILCTBO OYJI0 BU3HAHO OCHOBHUM PYIIIEM €KOJIOTYHUX [2-4] Ta eBOJIOLIiN-
HUX 3MiH [5-7] y Bcix okeanax. Jlo kiHig 1980-x pokiB I1o0asibHI MEX1 €KC-
rutyaramii Oyyiu JTOCSATHYTI Ta, MOXIIMBO, TICPEBUIIICHI, a BUJIOBH JOCIIIH MKy
6mm3pko 100—120 MITH TOHH, BKIIIOUAIOUM HETIOBTOPHI MEPEHECEHHSI, BUKHIH
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ta Bukuau [8-10]. [71o6abHe BUPOOHHUIITBO PHOU OyJ10 OOMEKESHHUM 1 MPOTHO-
3yBasiocsi Hanpukidii 1960-x pokiB, KOJIM BHJIOBH CTAHOBWIIM JIUIIE OJIU3BKO
IIOJIOBMHH BiJ] TIO4aTKOBOTO piBHs [11, 12].

Meta po6oTH — IpoaHaTi3yBaTH, SIK PO3BUBAIOCS PUOHHULITBO Y CBITI.

AHaJni3 ocTaHHIX AocaiKeHb i mydaikauii. B ocTraHHI poKM BUHUKIIH
HOBI J1e0aTu 1010 HANPSIMKY MOTOYHHUX TEHCHIIIA PO3BUTKY PHOHUX 3amaciB
Ta TIEPCIEKTUB 1X BiJHOBICHHS a00 KOJIATICy 3a CyYaCHHUX PEKUMIB €KCILTya-
ranii [13]. L{i nebaru He € IPOCTO aKaJEMIYHUMHU, OCKUJIbKUA CTOCYIOThCS TJI0-
0anpHOT MpoaOBONBIOT Oe3meku Ta 30epekeHHs OiopisHOMaHITTS. KirodoBe
MUTaHHS NOJNATaE B TOMY, SIK MIATPUMYBATH BUPOOHHUIITBO PHOM, 3yNHHIIOUN
HaJIMipHUH BUJIOB PUOM Ta BiTHOBIIOIOYH BUCHAXEH] MOMyJsLii (200 «3amacuy»
B TEPMIiHOJIOT11 prOaNbCTBa), Ta MATPUMYIOUH eKOoCUcTeMH. Po3risiiatoun rio-
OanpHMI cTaH Ta MalOyTHI MEPCIEKTHBU pHOANTbCTBA 32 JIOTIOMOTOIO JIaHUX 3
PI3HUX JKepell, po3IIsiHeMO reorpadiuHi BiAIMIHHOCTI B TEHACHUISX pudaib-
CTBa, MOXKJIMBOCTI YIpaBIIiHHs 010pi3HOMAHITTSM Ta PO301KHI TPAEKTOPIi MixK
HUMH, a TAKOXK YBa)KHO MOAMBUMOCS Ha iHII periond. Ham moTpibHo 0OroBo-
PUTH YIPaBIIHCHKI PIllICHHS, SIKi, SK OyJ0 TMOKa3aHO, JAOMOMAararTh JIOCSATTH
CTaJoro pubdanibCTBa.

YacTrHa TPUBAIOYHX CYTIEPEUYOK [I0/I0 CYYaCHUX TeHCHIIIN Y pruOanbCTBi
MOB's13aHa 3 3aJISKHICTIO BiJl PI3HUX JDKEPEJ JaHUX, BKIIFOYAIOUU OLIHKHA 010-
MacH, 3BITH IIPO CTaH 3araciB Ta BACHOBKH 3 JaHUX 1po BujioB [ 14, 15]. Lli tunu
JAHUX MOXYTh JIaBaTH Pi3HE YSBIICHHS MPO CTaH PUOAILCTBA, OCKIIBKH BOHU
MIPEACTaBISAIOTH Pi3HI 3aMacy Ta po3Mip pi3HUX perioHanpHUX Mozenei. Kinbka
HEIIO/IaBHIX aHaJI3iB TeHICHIIi OioMacu Oa3yBasluCsi HA HOBIH 0a3i JaHuX, 1110
Mmictuth 331 odiuiiiHy ouiHKy puOHMX 3amacis, 6a3i manux RAM Legacy (na
yecTh Pencoma A. Maiiepca) [16]. Xoua 1ie HalinoBHiIa 0a3a JaHUX TSHACHIIN
Oiomacu pu0 y CBiTi, iCHy€e IpUTaMaHHa POCTOPOBA YIEPEIKEHICTh, OCKITBKU
90 % uux ouiHOK Hapa3i HaaxoaATh 3 [liBHiYHOT AMepuku, €Bponu Ta OxeaHii,
Ha ski npumnajae yuiie 20-25 % Big 3aranpHoro BuiioBy. Ctanom Ha 2006 pik
i JlaHi CBig4aTh mpo cradimizamio Oiomacu pud. Y cepenHboMy MPHOIN3HO
32 % ouiHeHO1 HeJOTOpKaHOI OioMacH He BWIIOBIIOETHCS, a 92 % cepeaHbol
Olomacu 3a0e3neunTh MakcuMainbHUU cranuii BuiaoB (BMSY) [14-16]. Taka
TEHJICHIliST HU3bKOI, ajie CTa0lIbHOT OIOMAacH IMOSICHIOETHCS JIOBTOK) iCTOPIEID
KOMEPIIHHOTO prudaabcTBa B PO3BUHEHUX KpaiHax, a MOTiM 3HMKEHHSIM PiBHS
eKcITyaranii B 0araTrbox perioHax, OCKiIbKH KepiBHUKH BPaxoOBYIOTh 3pOCTa-
104y oTpedy B JOBFOCTPOKOBOMY BiJIHOBJICHHI a00 «I1epe0yioBi» pubaibCcTBa
[14, 17]. Ockinbku MM 0aYMMO 3HMXKECHHS TEMITIB €KCIUTyaTallii, mpuOIn3HO
IOJIOBMHA PUOHMX 3amaciB Iie He Tmepeiia Bij cTadiai30BaHol 0 BiJIHOBIIIO-
BaHOI 0i0MacH, ajie 04iKy€eThCs, 1110 BOHU BiTHOBISTHCS PUHANMHI 710 OioMacH,
siKa 3a0e3revye MaKCUMaJIbHUH BUJIOB, BPAXOBYIOUH ITOTOYHI PiBHI pHOAILCTBA
[14]. Sk 3aBx/au, IEPCIIEKTUBU BiTHOBJICHHS € OUIBII HEBU3ZHAYCHUMHU JIJISl PO3-
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HIMpEeHHS 0e3Xpe0eTHUX BUAIB pUOH, SIKI 3arajioM MOTaHo OLiHIOTheA [18], a
TaKOXK JJIsl MPUOEPEIKHUX Ta €CTyapHHUX BUIIB, IKI CTUKAIOTHCS 3 YACICHHUMU
THUCKaMU BiJl puOaibCTBa, 3a0pYy/JIHEHHS Ta Jierpajailii cepeoBuIla iCHYBaHHS
[19]. Ulupriwmii rmoOanbHUN OIS BUTUIMBAE 13 CEPEIHBOTO CTAHYy TCHICHIIIN
3anaciB 445 OCHOBHUX PUOHUX 3araciB, 0 KOHTPOIIOIOThHCS [1pomoBoIba0r0
Ta cinbecbkorocrnonapebkoro opranizaniero OOH (PAO) [20]. Pazom wi 3anacu
Hapasi craHoBisITh npuou3Ho 80 % ceiToBOro BuiioBy. 3BiTH DAO € OibII
penpe3eHTaTHBHUMHU JJIsl CBITY, OCKIJIBKM BOHHU OXOILTIOIOTH OUTbIIY BHUOIpKY
pubaILCTBa, SIK 3 KpalH, 110 PO3BUBAKOTHCS, TAK 13 PO3BUHEHUX KpaiH. 3 iHIIIOTO
00Ky, BOHM MEHIII TOYHI, HI)K OILIIHKH 3aIaciB, OCKIJIbKHU JJIsl JCSIKUX PETiOHIB
BOHM CITUPAIOTHCS HA SKCIEPTHI AyMKU. Xoua cepeiHsi OiomMaca BHBOAUTHLCS
4yepe3 HeOCTATHIO 3BITHICTh Ta mporanuHu B aanux [10, 21]. Big 13 % no
32 % cBiToBOrO BUJIOBY He ToBimomisieTbes [10], a 8 % Bukumaerscs [22], a
JaHi TIpo 3yCWJUIS IIl¢ HE MOBHICTIO BPAaXOBYIOTh MiIBUIIEHHS €(EKTHBHOCTI
prOanbCTBa 3aBISKH TEXHOJIOTIYHOMY MPOrpecy 3 yacoM. THM HE MEHII, HMO-
BIpHO, 110 CBITOBI BHJIOBH CKOPOTHJIUCS Yepe3 3yCHUJUIA, 110 TAaKOXK BioOpaka-
eTbest DAQ y TEHIISHITISX JI0 3HIDKEHHS cTaHy 3anacis. Lle cBiquuth mpo Te, 1o
106aabHa CUTYallis B CEPEAHBOMY BCE LIE MOTIPIIY€EThCSI, HE3BaYKArOYH Ha CTa-
Oimizariro 0araTboX OLIHEHHX 3araciB Ta PEerioHalbHI 3yCHIUIS 3 BiJIHOBIICHHS,
npo siki iutocst Buie. Lle Takox o3Havae, 110 iCHYyE Majlo MOKJIMBOCTEH st
MaiOyTHBEOTO PO3IIUPEHHS PUOAIILCTBA, K 3 €KOJIOTIYHOI, TaK 1 3 eKOHOMIYHOT
TOYKH 30pY, 1 115l TOUKA 30pY € MPEIMETOM J0JaTKOBUX J0CHiKeHb. HemonasHi
MOJZICTIIOBaHHS TIOKa3yloTh, 10 pUOaIbcTBO BXkKe BUKOpUCTOBYE moHazn 10 %
BUJIOBY, a IEPBUHHE BUPOOHUIITBO 3HAXOIUTHCS B HAHOLIBII TOCTYITHUX paiio-
Hax [23]. ExkoHOMIYHMI aHaJi3 MOKa3ye, 110 HOBI pUOAIbChKI TOCIOJapCTBA
MAalOTh HE3HAYHMIA BIIMB HA CBITOBI BHJIOBH 200 MailOyTHIO BapTicTh [24].
CuHTe3 100aJIbHOT KapTHUHH MOKA3y€e 3pOCTar0ui KOHTPACTU MiX pi3-
HUMH YaCTHHAaMU cBiTy. Y Oinbmiiidi yactuni €Bponw, [1iBHIUHOI AMepuKH Ta
OkeaHii 6iomaca prOu Hapa3si CTaOUTI3y€eThCS HIKYE CTAJIOTO PIBHS, aJie TEMITH
eKCIUTyaTaIlil 3HWKYIThCs. Lle Mae HOMOMOrTH BiHOBHTH OiOMacy B JIOBIO-
CTPOKOBI# nepcriekTuBi. [loTouHMi cTaH HUX pUOHUX IPOMUCIIIB TIOTaHUH, aje
MEePCIEeKTUBY HAa MalOyTHE OOHAIIMIMBI (31 3HAYHUMH BIAMIHHOCTSIMH M1X pi3-
HUMH 3allacaMu Ta pexuMaMu yrnpasiinus [ 14]). Pemra cBity, iMOBipHO, TpH-
Mae TUIAaHKY BUILE, ajie 31 3HIKEHHSM OioMacu puOH B CEpeIHbOMY, MEHIIUM
KOHTPOJIEM HaJ PiBHAMHM E€KCIUTyaTallii Ta MEHIIO 3AaTHICTIO BCTAHOBIIOBATH
3MICTOBHI LiJTi YIIPaBIiHHS, @ TAKOXK 3HWKEHHSIM HayKOBOTO Ta yNPaBIiHCHKOTO
noreHiiany [25]. barato 3 ux puOHUX MPOMHUCIIIB MOXKYTh OyTH BCE 1€ MPO-
NYKTUBHHMMHU, ajie EPCIEKTUBY Ha MallOyTHE moraHi (3a BHHSATKOM BUIAJIKIB,
KOJIM JIJ1s1 IOCSITHEHHS JIeH BIPOBAIKEHO KOMIUIEKCH] YIPaBIiHCHKI PillICHHS
[26, 27]). Leit reorpadiuHo po30iKHUI CTaH pUOHUX MPOMUCIIB HE BiIpi3-
HSIETHCSI BiJl TOTO, IO CIIOCTEPIraeThes Ha cymri. Tam Mu 0auuMo, SIK JTICOBUH
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MOKPUB 301IBLIYETHCS B CHIIBHO 00e3micHeHnX perioHax [liBHIUHOT AMepHKH.
Awmepuka Ta €Bpora, siKi BBaXKaThCS K CUTbCHKUMU, TaK 1 MICBKUMHU, TISPEKH-
BAIOTh 3MiHHU Ta 3POCTaIOTh €KOJOT1UHI MPOOIEMH LIONO0 3eMJIICKOPUCTYBAaHHS
[28]. | HaBmakwu, KpaiHu, 10 PO3BHBAKOTHCS, Takl sk bpasuiis, Bce 1ie MawTh
BesuKi Jticu (64 % Tuioni Cylii), ajie 3 4acoM s KUTbKICTh CKOPOUYEThCs [28],
MPUYOMY HEUIONABHE YIMOBUILHEHHS I1i€i TEHACHLIl CIIOCTEpIracThCsl yepes
3MiHY IOJIITHYHOTO Ta €KOHOMIUHOTO JIaHAmadTy [29]. AHaNOriuHO, B OKeaHi
3MiHA €KOHOMIYHHMX CTUMYIIiB Ta 3POCTAaHHS €KOJOTIYHUX MpoOIIeM MOXYTh
CTIPUSATH BiJHOBJICHHIO paHillle BUCHAXXCHUX PECYpCIB TaMm, /€ iICHYIOTh Bil-
MoBiHI cuctemu ynpaniinas |14, 30]. KitrouoBoro mpo0ieMoro Jijisi CBITOBOTO
pubanbcTBa € Te, M0 3Ha4YHA YaCTHHA CBITOBOTO BHJIOBY Ta 3HA4YHA YaCTHUHA
Horo OiOpI3HOMAHITTS PO3TAIIOBAaHI B perioHax, siki TEPMiHOBO MOTPEOYIOTh
301IbLICHHS] BUPOOHUIITBA MPOAYKTIB XapuyBaHHs Ta 3alHATOCTI, ajieé MaroTh
MaJIo MOXKITMBOCTEH JIJIsl HAyKOBOT OIIIHKH Ta YIPaBIiHCHKOTO KOHTpomto [31].
Hanpuknaz, nuiie ofHa 3 1eCATH HAHOLIBIINX 32 00CITOM prOaIbChbKUX KpaiH
(CIIA) mae moBHy oOILiHKY 3anaciB y 0a3i ganux RAM Legacy [32]. Xoua
yIpaBIiHCBKI MOXKIIMBOCTI 0ararb0X MPOMHUCIOBHX MiANPHEMCTB y €Bpori,
[liBHiuni#t Amepuui Ta Cronyuenux [lltatax € xopomumu ado 3310BUTEHUMH,
®AO mnoBioMIIsie, 1110 CTaH 3alaciB BUINMN 3a CEpeHii B OIliHKaxX 3amacis,
JIEMOHCTPYE CTIHKY TEHJICHIIIO 70 3HWKEHHS, a He cTadimi3allii. BukopucTtoBy-
rour 1i gani, DAO oriHroe, 1o juire 15 % KOHTPOJIbOBaHUX PUOHUX 3amaciB
eKCIUTYaTyI0ThCsl HEJOCTATHRO a00 MOMIPHO, a PEIITa eKCILTYyaTyThCs TTOBHi-
ctio (53 %), HaamipHO (28 %), BUCHAXYIOThCS (3 %) a00 BiIHOBIIOIOTHCS MiCIs
BucHaxkeHHs (1 %) [20].

Amnai3 o0anbHUX JaHUX PO BHJIOB, 1[0 OXOILTIOIOTH YCi BUJH Ta Peri-
OHHM, MPU3BOJUTH JIO OUIBII MECUMICTUYHMX BUCHOBKIB. TakUM YHMHOM, ITiK
BUJIOBY nocsr cepenunu 1990-x pokis. Binroxi BiH Bnae 10 9 % abo Huxue
poro piBHs [9, 20], He3BakaruuW Ha 30UIBLICHHS MMPOMHUCIOBUX 3YCHJIb 3a
Toii camuii riepiox [21]. JlaHi mpo BWIIOB Ta 3yCHIUIS € CEPEeIHIMU Jisi Oiib-
moi yactuau Adpuku, A3ii ta Jlatnacbkoi Amepuku. Lli perioHu Takox €
MICIIEM 3HAXO/PKCHHS 3HAYHOI YaCTHHU MOPCHKOIO Ta PHUOHOro 0ararcTs, i €
«rapsYUMHU TOYKaMm» Oiopi3HOMaHITTA 3aranom [33]. Takox ciin 3a3HaYMTH,
o 6arato perioHiB 3 HU3bKUM YIPaBIIHCHKUM TOTEHIiaJoM IMOBiIOMIISIOTH
PO 3YITUHKHU BUJIOBY 1 TOMY BIIXHJISIFOTHCS BiJI 3arajIbHOIO CEPEIIHLOTO BUIIORY,
SIKUHM TIOBUTBLHO 3HIKYETHCs. L{e CBIUUTH TIPO Te, 110 AesKl 3 UX MPOYKTHUB-
HUX CKOCHUCTEM BCE I ICHYIOTh, aJiec TEMIIM eKCIUTyaTallii, HWMOBIpHO, 3pocTa-
I0Th 1 IPU3BOJATH JI0 CKOPOYEHHS 0ioMacu 3 4acoM, OCOOJHMBO B perioHax 3
HU3BKUM YIPaBIIHCBKUM TIOTEHI[iaJioM. | HaBIlaku, CKOpOYEHHS BUJIOBY B
JesiKMX perioHax (MiBHIYHO-3axifHa ATJIaHTHKA Ta MiBHIYHO-3aXiHA YacTHHA
Tuxoro okeaHy) € HACIIIKOM SIK 3HW)KEHHSI IPOAYKTHBHOCTI Yepe3 HaJAMipHUN
BWJIOB, TaK i CKOPOYCHHS BUJIOBY JUISl CIIPUSIHHS BifHOBJIEHHIO [14]. OgHOIO 3
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HarajabHUX IpoOJIeM € Te, 110 MOKpallleHe YPABIiHHA B ICSIKAX YaCTHHAX PO3-
BUHEHOTO CBITY MOK€ HE 3MEHIINTH IMI00aNbHUN THCK Ha puOaibCTBO, 8 HATO-
MICTh MIPU3BECTH JI0 NEPEPO3NOALTY HAAMIPHIX PUOOIOBHUX 3yCHIIb JI0 1HIINX
KpaiH, Jic BOHU MEHII KOHTPOJIIOIThCs [34]. HezakoHHEe pubasibCTBO, HABIAKH,
nie OiblIe MOCHIIIOE L0 CUTYallilo, OCKUIBKA BOHO 30Cepe/KeHe B KpaiHax,
10 PO3BHBAIOTHCA, 1, SIK MPABUIIO, CYTTEBO KOPEIIOE 3 HU3bKUMU (hJiHAHCOBUMU
nokasuukamu [10]. Takum yuHOM, CXOXKE, 1110 ICTOPUYHI BIIMIHHOCTI B 3MiHaX
prOOJIOBHUX TOTYKHOCTEH Ta piBHIB eKCILTyaralii (BUCOKi B IPOMHUCIIOBO PO3-
BUHEHHUX KpaiHax i HU3bKi B KpaiHax, 110 PO3BUBAIOTHCS ), BCE YACTIILIE CIIPOCTO-
BYIOTBCSI. BakmiBo, 110 SIK pO3BHHEHI, TaK 1 HEPO3BUHEHI PUOATBCHKI TOCIO-
JApCTBa MAIOTh HaJIC)KHI METOM YIPaBIiHHI, SKi HE BUMaraloTh JOCKOHAJOI
HAayKH, 32 YMOBH BXKHUTTS 3alI0O0DKHUX 3aXOIB, @ METOI € MiHIMI3aIlisi BUJIOBY
[35]. Crpareris ynpapiiHHS, CpsMOBaHa Ha 30€peKEHHs OLIbINOT KUIbKOCTI
Oiomacu, HixK Oyio 0 HeoOXigHO sl MakcuMmaybHOro BuioBy (B>BMSY), €
OLIbII CTIMKOIO /10 HAYKOBOI HEBU3HAUEHOCTI Ta Ma€ 3Ha4YHI €KOJIOT1uHi (Oiibie
MPUPOIHUX EKOCHCTEM 1 MEHIIE 3HWIIEHHX BHJIB) T4 €KOHOMIYHI IepeBaru
(OinpIIMI BUIJIOB Ha OJIMHUINKO 3yCHIIb 1 HYOKYI BUTparu) [14, 36, 37].

Buxonsun 3 Bumie3a3zHaueHoi odalbHOT KAPTUHU, MU IPUITY CKAEMO, 110
B MailOyTHHOMY (OKYC HayKH PO pudaIbCTBO Ta 30€pPEKEHHSI MOPCHKOTO cepe-
JIOBHUIIIA MOKE 3MiCcTHTHUCS 3 perioHiB [liBHiuHOT AMepuku, €Bponu Ta OkeaHii,
AKi Bke Oarari Ha qani. Ha Haury 1ymKy, akTyaiabHOIO TPOOIEMOI0 € OTPUMaHHS
iHpopMalii Mpo CTaH 3amaciB Ta €KOCUCTEMH AJs KpaiH, IO PO3BHUBAIOTHCH,
HATPUKIIAJ, Yepe3 MICIEeBl HayKOBI JOCIIKEHHS, Kpamuil goctym a0 [HTep-
HETY, PO3LIMPEHHS iCHYI0UnX 0a3 naHux abo yepe3 HOBI MiZXOAHW 0 iHTepIpe-
tanii nux nanux [38, 39]. V cnpusiHHi e(heKTHBHUM YIPaBIiHCBKUM PilllEHHSIM
y MicLsIX, SIKI MU Ha3MBAEMO «TapsUMMH TOYKAMHU 30€pEKEHHS] prOaIbCTBaY.
L1i «rapsai TOukn» BU3HAYarOThCs TYT Ik LME 3 HU3BKUM piBHEM yIpaBiiHHS,
arne BucokuM OiopizHomaniTTsIM (Kanapceka Teuist, Kamidopniliceka 3aToka),
a00 3HauHUM 301nbIIeHHIM KoedinienTiB BuiioBy (Red Sea LME), a6o ob6oma
(Agulhas Current LME). KpiM Toro, mi eKOCHCTeMH 3a3BHYail MarOTh LIBH/I-
KO3pOCTaloui MOMYJALIi 3 BUCOKOI 3alIeKHICTIO Bl pHOANbCTBa Uil OTPH-
MaHHs TKi Ta 3aco0iB 10 icHyBaHHs [20]. Taki yMOBH MOXYTb CIIPHATH TOMY,
110 B1JIOMO SIK «MaJbTy3iaHCTBY», a00 HaaAMipHUH BUJIOB pubu [40], ne HaranbHi
norpedu B 1Ki Ta JOXO/AaxX MEPEBaXKalOTh JOBMOCTPOKOBY CTIMKICTh Ta 30epe-
JKeHHs1 OiopizHomaHiTTA. Llle ogHMM mommpeHnM (akTopoM cepel «rapsuaux
TOYOK» € TIepEeBaKaHHsI BUCOKOMOOITbHUX 1HO3EMHUX ()IOTIB, 110 MOXKE 4acT-
KOBO CIIPHUSTH 30UIBIIICHHIO BUJIOBIB Ta TEMITIB eKcILyararii [34].

Ha 3aBepuienHst, icHyrOTb 1€0aTH 1010 TOTOYHOTO CTaHy Ta MaiiOyTHBOTO.
[NepcriekTrBY T00AIBHOTO PHOATBCTBA PI3HATHCS B PI3HUX YaCTHHAX CBITY, 1 Li
TEHJICHIIIT MOBMHHI BIUIMBATU HAa HAYKOBI mpioputety. Ha Hanry jaymky, pudab-
CTBO T2 MOPChbKa HayKa € TIepPCIEKTUBHOIO rally3310, ajie Hapa3i BOHa CTUKAEThCS
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3 JIBOMa BOKJIMBUMHU TieperikogaaMu. OIHO 3 HUX € AOCII/PKEHHS JIMHAMIKH BijI-
HOBJICHHS B PET10HAX 3 IOBIOIO 1CTOPIEI0 KOMEPIIIHHOTO pHOabCTBa, ACSKI 3 IKUX
HEIIOIABHO 3HM3MIM TeMItH exciutyaraitii [ 30]. LlikaBo monuBUTHCS, IK BACHAKEH1
MOMYJISIT Ta TpoMaIH BiipearyoTh Ha 1e. Y JesIKHX CHCTeMaX CIOCTePiraloThes
YacoBi 3aTPUMKH Ta HeJiHIHA TUHAMIKa EPEXOiB, 1 e MOXKE 3MIHUTH TPAEK-
TOPIrO BiTHOBJICHHsI 1ILIbOBHX 3amnaciB [30, 46]. Kpim Toro, ekocucteMHi miaxonu
1o yrpasiiHas pudanbetBoM (EAF) BUMararumyTh JOIAaTKOBUX YIPaBIiHCHKUX
3axO0/[IiB, HAIIPUKJIAI, SIKIIO HEILJIbOBI 3aIacy Ta BPa3JIUBi CEpEeIOBUIIA ICHYBaHHS
BUMaraTuMyTh MOAANBIINX TeHAEHIIH po3BUTKY. [lo-apyre, MU BUCTymaeMo 3a
3HAYHE 301IbLICHHS MacITabiB JOCIIHKEHb Ta HAPOLTYBaHHsI ITOTCHIIay B THX
perioHax, Jie e MOXJIMBO.

BucnoBkmu. [IpoMucioBe pubanbcTBO Mae KOPOTIILY ICTOPIirO, ajie came
TYT MOCHITFOETHCSL pUOOTOCTIONAPCHKO-CKOJIOTIYHA Kpr3a. Lle KOHKpeTHI «rapsyi
TOYKH 30epeKEeHHS pUOaIbCTBay», SIKIi MU BU3HAYAEMO JIUIIIC SIK MPUKIIAJ TAKUX
TEPUTOPIl, OYEBHIHO, 110 BOHU MOXKYTh OyTH PI3HHMH 3aJIe)KHO BiJl KOHKPET-
HUX KpUTEpiiB, SIKi MOKHA BUKOPUCTOBYBAaTH (YMCENBHICTH BHIIB, yNpPaBIiH-
ChKUH TIOTEHIIIaJl, TCHCHIIIT BUJIOBY a00 0ioMacH, 3aJIe)KHICTh BiJl pu0abCTBa,
O1/IHICTB 1 rOJIOJ TOIIIO).

OTxe, He3aJIeKHO Bl TOUHUX KPUTEPIiB, MU CTBEPKY€EMO, IIO 111 paiioHN
MAaloTh MOJBIHHE 3HAYEHHSI, SIK JJIs1 MailOyTHHOTO MOPCBHKOTO O10pI3HOMAHITTS,
TaK i Juisg MailOyTHhOTO prbanbpcTBa. BOHM MiATPUMYIOTH 3HAYHY YaCTHHY CBi-
TOBOTO MOPCBHKOTO OiOpi3HOMAHITTS Ta 0arato MPOAYKTUBHUX PHOAIBCHKUX
BHJIIB, SKI € BAXJIMBUMHM ISl MICIIEBOTO HACEJIEHHS Ta IXHLOI eKoHOMIkH. Lli
KPUTHUYHI PETIOHU TEPMiHOBO MOTPEOYIOTh TOYHIIIMX JaHUX MPO CBil €KOJIO-
TiYHUN CTaH 1 TEH/CHIIT, a TAKOXK CIPHUSHHS MICIIEBHM ITiJIX0J[aM JI0 CIiJIbHOTO
yIpaBIiHHS Ta HAPOIyBaHH: TOTEHIaTy ISl 3armo0iranHs MoAaIbIIOMY Hal-
MipHOMY BHUJIOBY pUOH Ta Hee()eKTUBHOMY YIIPABIIHHIO.

DEVELOPMENT OF FISHERIES IN THE WORLD

Slyusarenko I. S. — Doctor of Philology,
Bezaltychna O. O. — Candidate of Agricultural and Economic Sciences,
Associate Professor,
Odesa State Agrarian University,
slyusarenko85@ukr.net

Recently, the global state of marine fisheries and its impact on the ecosystem
has received much scientific (public) scrutiny. There is no doubt that global limits of
exploitation have been reached, and that restocking of depleted stocks should become the
cornerstone of fisheries management. However, current trends appear to differ between
well-estimated regions of fish biomass stabilization and other regions from development
to decline. This discrepancy can be explained by improved control over exploitation
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rates in several wealthy countries, but also by low management potential. Here we
identify an urgent need to prioritize “fishery conservation hotspots.” Increasing levels
of exploitation, high fish biodiversity and poor management potential, and conclude
that the future of fish depends, at least in part, on redoubling science, collaborative
management and conservation efforts in those regions.

Industrial fisheries have a shorter history, but where the fisheries-ecological crisis
is intensifying. The specific “fisheries conservation hotspots” that we identify in Figure
2 are only examples of such areas, it is clear that they could be different, depending on
the specific criteria that can be used (species richness, management potential, catch or
biomass trends, dependence on fisheries, poverty and hunger, among others). However,
regardless of the precise criteria, we argue that these areas have a dual importance,
both for the future of marine biodiversity and the future of fisheries. They conserve
a large part of the world’s marine biodiversity and many productive fisheries that are
essential for local populations and their economies. These critical regions urgently need
more accurate data on their ecological status and trends and the promotion of local-
level collaborative management approaches and capacity building to prevent further
overfishing and mismanagement.

Keywords: fisheries, water, biodiversity, ecosystem, production.
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VY crarTi 3miCHEHO KOMIUIEKCHE NOCIIKSHHS T1IPOXIMIYHHX, TiApoOionoriy-
HUX Ta TiIPONIOTIYHMX XapakTepucTuk lllepOaHiBCHKOTO BOJOCXOBHIIA, PO3TAIIOBA-
HOTO B MUKONAiBChKiil 00macTi, 13 MomaibIiuM (GOPMYITIOBAHHIM MPAKTHYHUX PEKO-
MEHJAMLii /IS MiIBUIIeHHs €(DEeKTHBHOCTI HOr0 BUKOPUCTAHHS B PUOOTOCIIONAPCHKUX
uiisx. HeoOXigHICTh Takoro aHaiizy oOyMOBIIEHa aKTyajJbHUMH MOTpeOaMu y 301b-
LIEHH] BUPOOHMITBA PUOHOI MPOAYKIIi Ta OUIBII paliOHAJILHOMY BUKOPUCTaHHI pe-
CypCiB MaJIMX BOJOCXOBHIIL 33151 MIATPUMKH IX €KOJIOT1YHOI pIBHOBAaru i MoTeHIialy
JUIsl aKBaKyJIBTYpH. 3 ypaxyBaHHSIM CTPATEriyHol BaXJIMBOCTI PUOHOTO TOCHOAAPCTBA
JUIsl IPOJIOBOJIBYOT OE3MeKH KpaiHu, MUTaHHs ONTUMI3alii eKcrTyaranii Takux BOAHUX
00’exTiB HaOyBa€e 0cOOIMBOT Bary.

Merta mociiKeHHS TIONATae y aHami3i exonoridHoro crtany lllepOaHiBchKOTO
BOJIOCXOBHIIA, 30KpEeMa OILIHKU TiAPOXiMIYHUX MOKA3HUKIB, CTPYKTYPH Tigpo0ioneHo-
3iB, T1APOIOTITHOTO PEKUMY, KOPMOBOI 0a3, CKIIaay iXTiopayHH, a TAKOK BU3HAYCHHI
e(heKTUBHIX HAIMPSIMIB MOJATBIIOTO PHOOTOCIOAAPCHKOTO BUKOPHCTAHHS.

O0'exToM nociimkeHHs puctynae [llepOdaHiBcbke BOIOCXOBHIIE, a TPEIMETOM —
MOTEHIIHI IUISIXK HOTO 3aUIy4YeHHS 10 pruOOT0CofapChKol AislIbHOCTI Ha MiBIHI YKpa-
THU 3 ypaxyBaHHSIM HOTO €KOJIOTIYHHX MTapaMeTpiB.

VY mporieci A0 KeHHs 0yJ10 3aCTOCOBAHO METO/IU: CUCTEMHOTO aHai3Yy, I1Ipo-
XiIMi4Hi, r1ipo0ioJIOTivYHi Ta TipOoJIOTidHI METO/H.

[TpoBeneHi 1oCiiKEHHS CB1T9aTh PO BITHOCHY CTaOLIBEHICTh XIMIYHOTO CKIIaTy
BOM. biosioriuHi XapakTepuCcTHKH BKa3ylOTh HA JOMIHYBaHH (DiTOIIAHKTOHY, @ TAKOX
Ha HasBHICTh 3HAYHHX 3allaciB 300ILUIAHKTOHY, 3000€HTOCY Ta BHIIOI BOIHOI POCIIHH-
HocTi. L{i pecypen naroTh migcTaBu BigHecTH Bogocxosuie 1o I knacy CrenoBoi 30HH
3a KPUTEPiEM KOPMOBHX MOXJIMBOCTEH, 1110 BiJKPUBAE IIEPCIEKTHBH JJIsl BAPOLLYBaHHS
MIPOMHCIIOBO HiHHUX prb. IXTiodhayHa mepeBaXHO CKIATAETHCS 3 MAJOMPOTYKTUBHUX
BUIIB. Po3paxyHKH BKa3ylOTh, IO 32 YMOBH ONTHMAJIEHOTO BUKOPHCTaHHS KOPMOBHX
6iopecypciB, moTeHIiHA pudonpoayKilis Moxe ckiaactd 180,4 kr/ra. Jlist peamizamii
TaKOI0 MOTEHIlIATY IOLIIbHO 3MIHCHUTH IHTPOAYKIIit0 379,8 ek3/ra bOTOIITOK PUO.

TakuM YMHOM, BR)KJIIMBOKO € peallizallis KOMILUICKCY 3aXOJiB ISl ITiBUIICHHS
e(heKTUBHOCTI pUOHOIO roCIoAapCcTBa y Majux Bogocxopuiax CTenoBoi 30HH. 30Kpe-
Ma, PEKOMEHI0BAHO BIIPOBA/PKEHHST KOMIICHCAIIIHHUX MEII0paTUBHHUX 3aXO0/(iB, BKIIHOY-
HO i3 3apHOJICHHSM NPOJYKTUBHUMH BHJAaMH pUO Ta CHCTEMAaTHYHHM MOHITOPHHIOM
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€KOJIOTTYHHMX MOKa3HHUKIB. OTpUMaHi pe3yJbTaTd MOXYTh CTaTH OCHOBOIO JIJIsl CTpaTe-
TIYHOTO TUIAaHYBaHHS CTAJIOTO PO3BUTKY aKBaKyJIBTypH B PETiOHI.

Kiro4ogi citoBa: miBaeHb YKpaiHu, Malli BOJIOCXOBHIA, pUOOTOCIOIApCHKHH 1M0-
TeHwial, ixriodayHa, G10npoayKIisl, KOPMOBI peCypcH.

IocTranoBka npodaemu. [liBnens Ykpainu XxapakTepu3yeTbes OCYLIUTH-
BUM KIIIMaToM, 1[0 OPiEHTYE CUIBCHKOTOCIOAAPChKE BUPOOHULITBO HA BUKOPH-
CTaHHS 3pOLICHHS. 3 LI€I0 METOIO0 B PErioHI CTBOPEHO BENHKY KiIBbKICTH BOJO-
CXOBHII KOMILIEKCHOTO MTpru3HaueHHs. OAHi€I0 3 Mpo0ieM BUKOPUCTAaHHS TAKHX
BOJOUM € iX eBTpodikalis, TOOTO HAKONMYEHHS OPraHiyHOl PeYOBHHHU B XOJi
010NpOAYKLIHHHUX MPOLECIB B CHPUSTAUBUX IPYHTOBO-KJIIMaTHYHUX yMOBax. J[o
TaKHUX IPOLECIB CJIiJ BIIHECTH IHTEHCUBHHI PO3BUTOK BOJIHOI POCIMHHOCTI —
(biTOIIAHKTOHY Ta Makpo(]iTiB — BUIIOT BOAHOI POCIMHHOCTI Ta BOAOPOCTEH,
a TAaKOX 1HIIMX TPYyI POCIUH Ta TBapuH. Ha/UIMIIKOBUI PO3BHTOK OpraHi3MiB
MIPU3BOIUTH JI0 3aPOCTAaHHS Ta 3aMyJICHHS BOIOCXOBHIL & 10 BTPaTd HUMHU
CBO€T OCHOBHOI 3/1aTHOCTI — CIIyTyBaTH JIXKEPEJIOM BOJIU BiAIOBIAHOT sikocTi [1].

OpHUM 3 NIUISXIB BUPIIMIEHHS Mi€i TpoOieMu € BUIAJICHHS 3 BOIONMH
HaJJIMIIKOBOI 0ioMacH MUBSIXOM ii yTHiti3aii 3a JOmoMOror e(eKTHBHHUX CII0-
KUBadiB-MeJioparopis. J{i1st BOZONM TaKMMHU CIIOKMBAa4aMU € MIEBHI BUAN pUO Yy
IIeBHIN KOMOiHaIii (TIOMIKYJIETYPi) BiZIIOBITHOT CTPYKTYPH.

Y 3B’513Ky i3 THM, 1110 KOYKHA BOJIOMMHU Ma€ CBOI 1HIUBIyaIbHI POITYKITi-
HHi mapamMeTpH Ta MOKa3HUKHU, CKJIaJ] Ta CTPYKTypa HaiOIbLI e)eKTHBHOT Mei-
OpaTUBHOI MOMIKYJABTYPH U KOXHOI BOZOHUMH OyayTh cBOiMH. Takuii ckiaj
Ta CTPYKTypa BU3HAYAETHCS Ha MiICTaB1 aHAJII3y MPOAYKIIMHUX XapaKTepUCTUK
pi3HUX ereMeHTiB 0i01IeHO03y BOAOHMH, 1110, B CBOIO YEPTr'y, BA3HAYAIOTHCS B XOA1
ITOJIBOBHX JOCIIKEHB [2].

AHaJi3 ocTaHHIX MOCTiMKeHb i myOuaikamiii. PuOHa ramysp Bimirpae
BXJIMBY POJIb Y CTPYKTYpPi arpapHOrO CEKTOpY, 3a0e3Meuyrour HaceJleHHs LiH-
HUMHU OIJIKOBUMH IPOAYKTaMH XapuyBaHHS, a NepepoOHy MPOMHUCIIOBICTh —
HEOOXiZIHOI0 CHPOBHHOIO. AHaii3 HasBHHUX JOCIIKEHb CBIJUUTH IPO iCTOTHE
3MEHIICHHsI 00CSTiB BUJIOBY BOAHUX OiopecypciB B YKpaiHi BIPOJOBK OCTaHHIX
pokiB. OCHOBHHMH NPHYMHAMH [IBOTO € CKJIaJHa MOJITHYHA CHTYallis Ta BOEHHI
nii. [Tounnaroun 3 2022 poky, Takoxk 3a(iKCOBaHO Pi3Ke 3HIKEHHS eKCIIOPTY pUO-
Hoi nponykiii. Taka nuHAMiKa 3yMOBITIOE TOCHJICHHS 3aJIKHOCTI BiJl IMITOPTHOT
pHOH i Hece MOTEeHLIHMHY 3arpo3y AJsl HalllOHAIBHOT IPOAOBOIIBIOL Oe3nekH [3-4].

Haii0inpm kpuTH4HUE cTan puOHOT raly3i CIoCTepiracThesl B MiBACHHUX
perionax YkpaiHu, gKi 10 MOYaTKy HOBHOMAcIITaOHO1 BiliHM Oynu jigepamu 3a
oOcsiramu pudorocmnonapcyKoi AisuibHocTi. CHTyanis, o cKiIanacs, Moe Mpu-
3BECTH JI0 3aTOCTPEHHS [IPOIOBOJIBIMX MTPOOIeM Ha perioHaIbHOMY PiBHI [5-6].

IxTiodayna Manmx BOOOWM 31eOiNbIIOrO IMpefcTaBieHa OOMEKECHUM
Ha0OpPOM MaJIOIIHHUX pUO, U0 Y NO€AHAHHI 3 KIIIMAaTHYHUMHU 3MiHAMH He JINIIe
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He 3a0e3meuye eKOHOMIYHOI TOUIILHOCTI TeIUIOBOAHOTO PHOHMIITBA, & i CTBO-
PIOE 3arpo3y eKOJIOTIYHI# cTaOlIBHOCTI WX BOIOIM [7].

3 onisiy Ha XapuoBy LIHHICTh pHOHOT IPOAYKIIIT Ta HEAOCTATHIH PiBEHB ii
CIIO)KMBAHHS HACEJICHHSIM YKpaiHH, aKTyaJlbHUM € 3aBIaHHS 100 301IbIICHHS
YHCEJIHLHOCTI MEPCIICKTUBHUX BUJIIB pUO Y MaIuX BozoiMax. Taki BUJAM MarOTh
BHCOKI TEMITH POCTY, € BAKIIMBUM JDKEPEIOM NIO)KUBHUX PEYOBHUH 1 I03BOJISIOTH
e(eKTHBHIIIe BAKOPUCTOBYBATH MMOTEHIIa IITYYHUX BOJAHUX EKOCHCTEM [§].

PanionanpHa excruryaraiisi Majaux BOJIOCXOBHIII, HE3AJIKHO BiJT X QyHK-
IOHANBHOTO MPHU3HAYEHHs, 0a3yeThCsl HA BUKOPUCTAHHI MPUPOAHOI KOPMOBOT
0a3u, sKa MpeCcTaBieHa (PITOIUIAHKTOHOM, 300IUIAHKTOHOM, 3000€HTOCOM 1
Makpoditamu. OniHKa TPOAYKUIHHUX MOXIIMBOCTEH TaKUX BOAOMM MOTpedye
JETaIbHOTO JOCIiIKeHHS PiBHS PO3BUTKY OCHOBHHX I'PYIl KOPMOBHUX Tiapo0i-
OHTIB, aJpKe caMe Bij 00CsTy MPOIYKyBaHHS OPraHiuHOI PEUOBHHHU 3aJICKHTh
pHOOIIPONYKTUBHICTD BofoiMH [9].

®opmynaoBanHs wiseii crarri. Meroro crarti — € anani3 pubdorocrmo-
napcbkux napametpis lllepOaHiBcbKOro BOIOCXOBHIIA 321151 ONITUMI3AIT Horo
BUKOPHUCTAHHS B IUIAX PUOOPO3BEICHHS Ta (JOPMYBaHHS PEKOMEHIAIIH 11010
MiABUIICHHS MPOAYKTHBHOCTI 1 CTAJIOr0 yNpaBiiHHS BOJHUMH Oiopecypcami.

BinnoBigHo 10 MeTH, OyJI0 MOCTABJICHO 1 BUPIIICHO HACTYITHI 3aBJaHHS:
MpoaHaii3yBaTd TiApOJOTiuHI Ta Trixpoximiuni xapakrepuctuku LlepOaniB-
CHKOTO BOJIOCXOBHINA, SIKi BIUIMBAIOTh Ha CTaH ixTioayHH; MPOBECTH aHai3
YMOB JJIsl TPUPOAHOTO BiATBOPEHHSI pUO Ta MEPCIEKTHB 3apHOICHHS;, HAJIaTH
peKoMeHIalii o0 MOKpaleHHs: puOOrocnoaapcbKoro BUKOPUCTAHHS BOJIO-
CXOBHIIIA 3 YPaXyBaHHSIM €KOJIOTTYHMX OCOOTUBOCTEH PEriony.

Martepiaau i MeTomu gociinxeHHsi. OCHOBOO JIOCIIKSHb CTAJIU Mparli
MPOBITHUX BITYM3HIHHUX BUSHUX 3 0O3HAYCHOT TeMaTHKH [1-9].

[Tin yac nmpoBeJCHHS TOCIIHKCHHS, BIJIIOBIIHO JI0 METH 1 3aBIaHb OyJI0
BUKOPHCTaHO HACTYIHI METOJW: aHali3y HayKOBOI JITepaTypH, TiIpoJIOTiyHi,
Tripo0ionoriuHi, riApoxXiMivHi, CTATUCTHYHI.

Pe3ynbTarn nociaigxens. LllepObaHiBCchbke BOIOCXOBHILE PO3TAIIOBAHE Y
MurxkomnaiBebkiit oonacti BozneceHnchkomy paiioHi, mooiu3y c. [llep6ani. [Tnoma
BOJIHOTO J13epKaiia BogocxoBuina ckiagae 301 ra, 3aranpna nosxuaa — 13,0 K,
cepenns mupuHa — 0,45 kM, MakcuMalibHa miuOuHa — 7,0 M, cepe/iHs MonuHa —
3,3 M. IpyHTH mpescTaBieHi NepeBaKHO BAIHAKAMM, TIMHOK 3 IOMIlIKaMK
KaMeHI0, TIOTYKHICTh MYJIOBHX BinkianeHb ckianae 20-30 cu.

3a npusHadeHHsM Ll{epOaniBchke BOJOCXOBHIIE BUKOPUCTOBYETHCS IS
3poureHHs1 Ta pruOopo3BeneHHs. be3nocepeqHboro 3B’s3Ky 3 prOOrocmonap-
CBbKUMH BOIHUMH 00’€KTaMu He icHye. HanxomkeHHS BOAM Y BOAOCXOBHILE
3IIMCHIOETBCSI B OCHOBHOMY 32 PaXyHOK CTOKY 3 BOJ1030ipHOT o p. ['Hunmit
CrnaHenp Ta atMocepHux omnajiB. 3a Tumnom lllepOaHiBChke BOJOCXOBUINE —
pycioBe. MopdosioriyHa xapakTepuCTHKa HaBeeHa B Ta0uli 1.
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Tabnuys 1. Mopdoaoriuaa xapakrepuctuka LlepoaniBcbkoro

BOJ0CXOBHIIA
Moxa3zHuk 3HaveHHs1

PiBui BOmn HITY | ®ITY | YMO

JlomxuHa, KM 13,0 13,5 4,0

Hlupuna, kM 1,50 1,50 | 045

I'mbun, M 7,00 8,00 3,30

ITiomra m3epkaina, Km> 5,01 6,10
006’eM, MIH.M? 15,72 | 21,20 | 0,85
[IpoTskHICTH GEPErOBOi CMYTH BOTOCXOBHIIA, KM 33,10 | 35,00 | 8,50
TTnoma MiIKOBOIb 3 NIMOMHOKO 10 2 M, KM? 0,90 0,80 —

[Towarok Mb0JOCTaBY Ha BOAOCXOBHIL — TIEpIla MOJIOBUHA IPY/IHS; CKpe-
CaHHs KPHUTH — KiHellb JIFOTOTO-Tepiia mojioBuHa Oepe3ns. J\nHaMika Temmepa-
Typ LlepbaHiBChbKOTO BOIOCXOBHILA MiAMOPSAKOBaHA IHTEHCUBHOCTI COHSYHOT
THCOJIALIT 1 Ma€ TUMOBUH XapakTep Uil KOHTHHEHTAIbHUX BOAOWM Mukonais-
CbKO1 00nacTi. MakcuManbHUX 3HaU€Hb TEMIIepaTypa BOAH JIOCSTae B CEpITHI
(28,4 °C), a miniManbHi 3Ha4eHHs 3adikcoBano y TpyaHi (2,2 °C). Ontumans-
HUM JUIS )KUTTEISIBHOCTI T1IPOOIOHTIB Y BOJOCXOBHIII € MEPIOJ 3 YSPBHS 110
BepeceHb, KON YTPUMY€EThCs Temneparypa Boau rnonas 20,0 °C.

[mMubuHM BOAOCXOBHUIIA CIIPHUSIOTH EPEMIITyBaHHIO TOBEPXHEBHX IIAPIB
BOJHHX Mac, [0 BiIOMBA€ETHCS HAa MPO30POCTi BOIH, sika KOMUBaeThes Bin 0,40
mo 0,91 M (cepenne 3naueHHs ctaHoBuTh 0,65 M). Ha miii migcraBi MoxHa
BHU3HAUUTH TIMOMHY (OTHYHOTO IIAapy, B MEXKax SKOTO 3IIHCHIOETHCS (HOTO-
CHUHTETHYHA AiSIbHICTh (DITOTUIAHKTOHY, sSIKa TOPiBHIOE TOABIHHIN MPO30pocTi
BOJH, TOOTO CTAHOBUTH OIU3BKO 1,2 M.

BukiouHo BaxIUBY polib y GOpMyBaHHiI a010THYHOT CKIIaJ0BOT Ta PyHK-
LIOHYBaHHI OIOTHYHOI CKJIAJ0BOI BOJOCXOBHIIA Biirpae pO34MHEHUH y BOII
KHCEHB, BMICT SKOTO CKJIafae 7,5 Mr/am?.

Bona BomocxoBuma Mae cinadko JdyxHy peakuito (pH — 8,2), HanexxuThb
JI0 T1APOKapOOHATHOTO Kilacy rpynu kanblito — Cca. 3aranbpHa cyMa i0HIB CTa-
HOBUTH 2627 Mr/nmM>.

Biorenni enemMeHTH, BOXIUBIIIUMU 3 SKHX € a30T i (pocdop, MarOTh
BeJIMKe O10JIOTIUYHE 3HAYCHHS Ha MPOTIKAHHS XUTTEBUX IPOIIECIB y TiJIpo-
6iontiB [10]. PiBenr OioreHHuX eineMmeHTIB ckiamae 0,29 mr/am. 3aranbHe
3aJ1i30 3HaXOAUThCs Ha piBHI 0,07 Mr/mM. 3araiabHa )KOPCTKICTh CTAaHOBUTH
18 Mr-exs/am>.

XimiuHuii cKiaj Ta AKicHI MoKa3HUKK Boau y LlepOaniBcbkoMyY BOIOCXO-
BHII 3HaXoAsAThes B Mexax [JIK [10], mo pernaMeHTyrThCs HOPMAaTHBHUMU
JOKyMEHTaMH JJIsi puOOTrOCIoIapChKOro BUKOpUCTaHHS. ['iIpoximMiuHi mokas-
HUKH TaKOX BiJTIOBIJJAlOTh MMOTpedaM puld 1 He MePeIIKoPKalTh MPOBEICHHIO
MeNiopaTUBHUX PoOiIT 3 1X 3ay4eHHSIM B IKOCTI MeNliopaTopis.
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[apoOionoriuHuii pexxuM JOCTIKyBaBcsa 3a HACTYITHUMU OCHOBHUMH
rpyramMu KOPMOBHX TigpoOiOHTIB: MakpodiTH, (IiTOMIaHKTOH, 300IJIAHKTOH,
3000eHTOC [11-12].

Bionpoayxkuiitauii norenuian ll{epOaHiBCbKOro BOJOCXOBHIIA 3a piBHEM
PO3BHUTKY KOPMOBHX I'IpOOiOHTIB OIIIHIOETHCS CyMapHUM (POPMYBaHHSIM TFOJIOB-
HUMH IpyliaMy KOPMOBHX T'1IpOOiOHTIB OpraHiqHOT pe4OBUHU. J{J1s1 BU3HAYCHHS
PiBHS MOMKJIIMBOCTEH BHKOPUCTAHHS JIaHOT BOAOMMH 3 METOI0 BHPOLIYBaHHS
purOH 3 METOrO 11 METIOPaTHBHOTO BUKOPHCTAHHS BUXOJMIIH 13 CEpeIHbOCE30H-
HUX TOKa3HUKiB KOpMOBOi 0a3u Ta ii mpoaykuii, a came: 6iomaca QiToriank-
TOHY ckiamae — 6,5 v/m*, 3oommankTony — 1,33 r/m°, 3006entocy — 2,0 T/m?;
nponaykuis QirormanktoHy nopiBHioe 3521,7 T, 30orutanktony — 120,1 T,
3000eHTOCY — 36,1 T, Makpo(iTiB — 546,3 T. PiBeHb 3apOoCTaHHS BUIIIOK BOJIHOIO
POCIHMHHICTIO CTaHOBUTH 15 %. [nbuna ¢potruHoro mapy — 1,2 m.

PiBeHb OioMpomyKIIMHOTO MOTEHIialy BOJOWMH BH3HAYA€ MOMKIJIHMBOCTI
KyJIBTHUBYBaHHSI pUO 3 PI3HHMH CIIEKTPaMHU KHUBJICHHS. BuUxoasdu 3 Toro, mio
MOTEHUIHHIUMY CIIO)KWBAaYaMHU TOI UM 1HIIOT KOPMOBOI IPyIH OpPTraHi3MiB € TeB-
HU BUI prO, TOMY JOLIIBHO IPOBOJUTH PO3PaxXyHKH, CIIMPAIOYMCH Ha I1i BUIH,
AKi OyIyTh BHCTYNATH B SIKOCTi OiomemiopatopiB Bogoimu. OrniHka puOonpo-
OyKUidHuX MoxknuBocter [l{epOaHiBCHKOTO BOJOCXOBHIIA 1O PIBHIO PO3BUTKY
MPUPOIHOI KOPMOBOT 0a3u HaBeieHa B TabnuIi 2.

Tabauys 2. Ouinka pudonpoaykuiiiHux MmoxauBocteii lllepoaniBcbkoro
BO/IOCXOBHIIA N0 PiBHIO PO3BUTKY NPUPOAHOI KOpMOBOi 6a3m [13]

. . IMorenu.
Komnonent IMoTenuiiiHuii CrOKUBAY Biomaca Tponyxuis, nouis
KOpPMOBOi 0a3n r/m?, r/m? Kr/ra pKF ra
DITOIIAHKTOH Binuii ToBCTONOOMK 6,5 11700,0 117,0
300IIaHKTOH CTpOoKaTHii TOBCTOJIOOUK 1,33 399.0 333
3006eHTOC Crepnsiab 2,0 119,9 12,0
Makpoditu binuit amyp 1815,0 18,1
Bcboro 180,4

3riiHO MPOBEACHUX PO3PAXYHKIB, B SIKMX 3adisHI BiJIOBiHI 3HAUYCHHS
KOPMOBHX Koe(illi€HTiB, PIBEHb MOMJIMBOTO BHUKOPHCTaHHS OiONMPOMYyKITiii-
Horo noreHiany ckianae 50 % Bix chopmMoBaHOT MPOAYKINI. Y 1[bOMY 3B’SI3KY
3arajibHa IIUIBHICTH MOCAJKK puUOM Ha BupoIllyBaHHs Oyme 379,78 exs/ra, y
TOMY YHC cTepisii — 25,3 ex3/ra, Oinoro ToBcrosioduka — 246,3 exs/ra, CTpo-
karoro toBcronobuka — 70,0 ex3/ra ta 6imoro amypa 38,2 exs/ra. PakTHIHO
MOXJTUBa ITpupoaHa pudonpoaykuii [llepbaHiBcbKOro BOAOCXOBHUINA, 32 YMOBH
BITPOBAKCHHSI TTACOBHIIIHOT aKBaKyJIbTypH, Oyle craHoBuTd 72,16 Kr/ra, mo
y nepepaxyHKy Ha Bcio mioimry Bogoimu (301 ra) Oyae mopiBHIOBaTH OJNN3BKO
21,7 1. OxpemMi KOMIIOHEHTH TOJIKYJABTYPH 3[aTHI 3a0€3MeUYUTH OTPUMAaHHS
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HACTYITHUX 3HaYeHb prOomnpoaykKiii: crepisias — 4,80 kr/ra (abo 1,5 T), Oinuit
ToBcToNI00uK — 46,80 kr/ra (abo 14,0 T), cTpokaruii ToBcToa00uK — 13,30 kr/ra
(abo 4,0 T), Ta 6inuit amyp — 7,30 kr/ra (abo 2,2 T).

Pesynbrat po3paxyHKIB MIUTBHOCTI TOCAIKH PUOOMOCAIKOBOTO Marepi-
aJIy y BOJIOCXOBHIIIE Ta HOTO MPOMHUCIOBOT PHOOTIPOIYKIIii HaBeAeH] B TaOIHII 3.

Tabnuya 3. UlinsHicTs mocaaku puéonocagKoBoro Mmarepiaty
Ta pe3yJbTaTH BUPoIyBaHHs [13]

IMocanka pudu IIpom. IIpomucosBa
(oxHOPiYKiB) TIOBePHEHHS pudonpoxykuist
Bun pudn
eK3/ra | THC. eK3 % Kr/ra
Binuii ToBCcTONMOOMK 246,3 74,1 40 46,80
CTpoKaTHii TOBCTOIOOHK 70,0 21,1 40 13,30
Crepasiib 253 7,6 40 4,80
Binmuit amyp 38,2 11,5 40 7,26
Bceboro 379,8 114,3 72,16

TakuM YWHOM, IS pallioHATBHOTO BHUKOPHUCTAHHS OiOMPOTYKITIHHOTO
noteHmiany lllepOaHiBCbKOTO BOMOCXOBHINA 3arajbHa KiIBKICTH HEOOX1THOTO
prboImocaKOBOTO Marepiaxy cTaHOBUTE 114,3 Tuc. €k3, 3a PaXyHOK SIKUX TOB-
Hime OyayTh BUKOPUCTOBYBATHCH TIPUPOIHI KOPMOBI PECYPCH, IO Y PE3YIBTaTI
MTOKPAIUTh CTaH TiAPOJOTIYHOTO Ta TiAPOXIMITHOTO PEKUMIB BOIONMU. 3HA-
YeHHS TTPOMHUCIIOBOI PHOOTIPOAYKIIIi 31 BCi€l BOMOWMHU HaBeACHI B TaOIHUII 4.

Tabnuys 4. 3Ha4eHH 3araJbHOT MPOMMCJIOBOI pudonpoxykiii [13]

IIpomuciioBa pudonponykuis
Buna puou R =
Kr/ra 3i Bci€i Bogoiimu, T
Binuii ToBCTONIOOMK 46,80 14,1
CTpoKaTuil TOBCTOJIOOUK 13,30 4,0
Crepiusiab 4,80 1,4
Binwuii amyp 7,26 2,2
Bceboro 72,16 21,7

TakuMm 4YMHOM, pO3paxyHKOBa pUOOMPOMYKITLis 3 BomoMu ckiane 21,7 T
LIOpiYHO, y ToMy unci 1,4 T — creprsii.

BucHoBku. CepeHbOCE30HHI MOKA3HUKHA TUHAMIKH PO3BUTKY (iTOI-
JAHKTOHY JIOpiBHIOBaIHM — 6,5 T/M°, 3001u1aHkTOHY — 1,33 /M3, 3000€HTOCY —
2,0 /m?. TIpu iboMy TpOAYKIIis (ITOIUTAHKTOHY cKianana 3521,7 1, 3001IaHK-
tony — 120,1 T, 3000eHTOCY — 36,1 T, MakpodiTiB — 546,3 T, 110 € MiICTABOIO
BinHecTH [llepOaHiBcbke BOIOCXOBUIIE IO CEPETHHOKOPMHIX aKBATOPIH.
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BinnoBijHa HasSBHICTH 3aJIMIIKOBHX OIOMAac OpIEHTYE Ha IMPOBEICHHSI
MeJIiOpaTUBHUX POOIT i3 3aIyueHHIM pub-0ioMeTiopaTopiB BiAMOBIIHOI CTPYK-
TYPH MOJIKYJIBTYpH.

3 MEeTOI0 MOJIMIICHHS SKOCTI BOAM Ta 3 ypaxyBaHHSM HasiBHOTO 0i0Mpo-
JIYKIIHOTO TMOTEHIiaNy HIUIBHICTh MOCAJAKH pHO-0ioMeniopaTopiB NMOBHHHA
CKIIajaTu: crepisiap — 25,25 ek3/ra, Outoro toBcroiobuka — 246,32 ek3/ra,
ctpokaroro toBcrosiobuka — 70,00 ex3/ra Ta Ginoro amypa 38,21 ex3/ra., abo
BIJIIOBITHO CTEepJsiib — 7,6 THUC. €K3, O 1 CTPOKATHII TOBCTOJIOOMKH BiJIIO-
BigHo 74,1 121,1 Tuc. ex3 Ta Oinuit amyp — 11,5 THC. ek3, 10 Y 3arajbHill Kijib-
KOCTi cTaHOBHTH 114,3 THC. €K3 Ha BCIO TUIOIILY BOJONMH.

ASSESSMENT OF FISHERIES PARAMETERS OF SMALL
RESERVOIRS IN SOUTHERN UKRAINE USING
THE EXAMPLE OF THE SHCHERBANIVSKIY RESERVOIR

'Sondak V. V. — Doctor of Biology, Professor of the Department of Aquatic
Biological Resources,
2Shevchenko V. Yu. — Candidate of Agricultural Sciences,
associate Professor of the Department of Aquatic Bioresources and Aquaculture,
!National University of Water and Environmental Engineering,
2Kherson State Agrarian and Economic University,
v.v.sondak@nuwm.edu.ua, shevchenko v@ksaeu.kherson.ua

Thearticle presents acomprehensive study of the hydrochemical, hydrobiological,
and hydrological characteristics of the Shcherbanivske Reservoir, located in the
Mykolaiv region, followed by the formulation of practical recommendations to enhance
its efficiency for fishery purposes. The necessity of such an analysis is driven by
current needs to increase fish production and make more rational use of small reservoir
resources in order to maintain their ecological balance and aquaculture potential. Given
the strategic importance of the fisheries sector for the country’s food security, the issue
of optimizing the operation of such water bodies is becoming increasingly relevant.

The aim of the study is to analyze the ecological condition of the Shcherbanivske
Reservoir, particularly to assess hydrochemical parameters, the structure of
hydrobiocenoses, the hydrological regime, the food base, and the composition of
ichthyofauna, as well as to identify effective directions for its further use in fisheries.

The object of the research is the Shcherbanivske Reservoir, while the subject is
the potential approaches for its integration into fishery activities in southern Ukraine,
considering its ecological parameters.

The research employed methods of systems analysis, as well as hydrochemical,
hydrobiological, and hydrological approaches.

The conducted research indicates a relatively stable chemical composition of the
water. The biological characteristics point to the dominance of phytoplankton, along
with substantial reserves of zooplankton, zoobenthos, and higher aquatic vegetation.
These resources justify classifying the reservoir as Class II in the Steppe zone based on
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its feeding capacity, which opens up opportunities for the cultivation of commercially
valuable fish species. The ichthyofauna is predominantly composed of low-productive
species. Calculations suggest that with the optimal utilization of feeding bioresources,
the potential fish production could reach 180,4 kg/ha. To realize this potential, the
introduction of 379,8 juvenile fish per hectare is advisable.

Therefore, it is important to implement a set of measures to enhance the efficiency
of fisheries in small reservoirs of the Steppe zone. In particular, the introduction of
compensatory reclamation measures is recommended, including stocking with
productive fish species and systematic monitoring of ecological indicators. The obtained
results can serve as a foundation for strategic planning of sustainable aquaculture
development in the region.

Keywords: southern Ukraine, small reservoirs, fishery potential, ichthyofauna,
bioproductivity, feeding resources.
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BiiicbKkoBi z1ii B MiBIEHHOMY perioHi YKpaiHW NMPU3BENH JI0 3HAYHOTO TOTipIIeH-
HSI CTaHy BOJHHUX €KOCHUCTEM. 3a0pyTHEHHS XIMIYHUMU PEIOBHHAMH, 3HHUIIECHHS PHOHNX
rocriogapcTs, 3aumeHHs rpedii Kaxoserkoi I'EC, pyliHyBaHHS iHOPAaCTPYKTypH Ta I0-
PYIIEHHS MPUPOJHUX TMPOIECiB MAIOTh JOBIOCTPOKOBI HEraTWBHI HACHIAKM IJIST HaBKO-
JIMIIHBOTO Cepe/IOBHIIA. BiJTHOBICHHSI MOPCHKUX aKBaTOPiil Ta MPICHOBOJIHUX EKOCHCTEM
€ IPIOPUTETOM JUIsl 3a0e3MeUEHHs €KOJIOTTYHOT OE3IIEKH Ta CTAJIOr0 PO3BUTKY PETiOHY.

Cyuacne puoOnunTBo [liBnHs Yipainn, 3okpema [Tonusss ninpa, 3a3Hae 3Ha4-
HOTO BIUIMBY KJIIMaTHYHUX 3MiH, aHTPOIIOTEHHOTO HaBaHTaKEHHS Ta TpaHC(hOpMAIii
T1IPOIOTIYHOTO PEKUMY BHACITIIOK 3apETYIIOBAHHS BOTHOTO CTOKY. Y CTaTTi BUCBITIIE-
HO 0co0MMBOCTI prdorocoaapchkoi AisutbHOCTI Y [ToHN331 JHinpa 3a ocTaHHE JecsATH-
nitts. [IpoBeneHo anaii3 crany ixriodayHu, BUSBICHO KIFOYOBI €KOJIOTTYHI YNHHUKH,
1110 BIUIMBAIOTH HA 11 CTPYKTYpY Ta AMHAMIKy. PO3IIISTHYTO 3MiHH T'1JpOXIMIYHOTO PEKH-
My Ta aHTPOITOTEHHE HAaBaHTAXXEHHS Ha BOIHI exocucTeMu IliBmHs Yipainn. [Ipoana-
J30BaHO CyYacHi MiAXOIN IO PamioHaJbHOTO BUKOPHCTAHHS BOJHUX OiopecypciB Ta
MIEPCIIEKTHBH aIalTallii puOOTroCIoAapChKOTO KOMITIEKCY 10 3MiH KIIiMaTy 1 TiApoIorii.

VYV HaykoBiii CTaTTi PO3MISIHYTO OI0JIOTiUHI aCTEeKTH BEIEHHS pUOHMIITBA B YMOBaX
€KOCHCTEMHOI HeCTabUIBLHOCTI, 30KpeMa a/IaNTaliko T1IPOOIOHTIB 10 HOBUX CEPEIOBHIIL iCHY-
BaHHS. Hajjano XapakTepucTUKy epCleKTHBHUX BUIIB prO Juist iHTeHCHdikarii prudorocro-
JIAPCHKOI ISUTBHOCTI Y PETioHi, TAKUX SIK TOBCTOJIOOMK, OLINii Ta CTPOKATHii aMyp, COM €BpO-
MeHCHKHH, CyIIaK, a TAaK0oK MICIICBI BUITH — JIAIII, Kapach CPIOJSICTHIA, TUTITKA Ta KOPOIT.

Pesynpratn OTpIMaHUX MOCTIIKEHb BiMOOpaXKaroTh, IO MEPCHEKTHBHUMH 3a-
JIMIIAIOTHCS BUAM 3 BHCOKMM TEMIIOM POCTY, HEBHOAIMBICTIO IO YMOB CEPEIOBHIIA
Ta 3IaTHICTIO JI0 aJanTailii B yMOBax rigponoriydHoro crpecy. EdekriuBaa pudorocmo-
JlapchbKa JUSUIBHICT Y PErioHi MOXKIIMBA JIMIIE 32 YMOBH €KOCHCTEMHOTO ITiAXO.Y, il
TPUMKH TIPUPOJHUX IOIYIAIIH, BIPOBA/UKEHHS CYyYaCHHX METOIIB MOHITOPHHTY Ta
aJanTarifHAX TPaKTHK. AKTYalbHUM € PO3po0Ka MiCISTBOEHHOTO BiTHOBIICHHS TaTy3i
Ha [liBmai Ykpainm.

KirowoBi cioBa: puOHHUIITBO, Oiomorist pud, amanTariisi, KiiMaTuaHi 3mian, [1o-
Hu33s J{Hinpa, pudorocnonapcrka AisIbHICTb, IXTio(ayHa, TipoXiMis, aganTaris, Kii-
MaTHYHI 3MiHH, EKOCHCTEMA.
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IocTtanoBka npodjeMu. PUOHUITBO € BaXKIMBOIO Taly33i0 010EKOHO-
Miku YKpainu, ocoOnuBo B ymoBax [liBiaHs, /e mpupoaHo chopMOBaHi BOIHI
pecypcu MarTh BUCOKMH MOTEHIian Juist akBakyibTypu. [lonmsss JlHinpa €
YHIKaJIbHUH PerioH 3 0ararolo TiIpOeKOCHUCTEMOI0, OJHMH i3 HaHOiIbII Tpo-
OYKTUBHHMX PUOOTOCTIONAPCHKUX PETiOHIB YKpaiHH. 3aBIsKu Oarariii rizpome-
pexi, Mo3aluHOCTI TaHmadTiB Ta M’ IKOMY KJIIMary, s TEPUTOPist TPaIUIiHHO
BHUKOPHCTOBYBAJIACh JUIsI IPOMHUCIIOBOTO PHOANILCTBA, CTABKOBOTO PUOHHUIITBA
Ta iHTpoaykKuii pud. OnHaK 3a OCTAHHE ACCATHIIITTS CIOCTEPIraroThCs CyT-
TEBI 3MIHM B €KOCUCTEMI, 1110 MMO3HAYAOTHCS Ha ixTiodayHi, K KiJIbKICHO, TaK
i sikicHo. BojHOuac 3pocrae nmorpeda y NinOOKOMY €KOJIOTIYHOMY aHai3i Jiis
3a0e3TeUYCHHS CTAIOTO PO3BUTKY aKBaKyIbTypH. Sk 1 Bci iHmi perionu [liBaeHs
VYkpainu nepeOyBae ImiJ| BIUIMBOM AMHAMIYHUX 3MiH KJIIMaTy, 3HHXKCHHS BOA-
HOCTI, 3HWKEHHS PIBHS BOJIOCXOBHII[ T4 3MIHM 10HHO-COJILOBOTO CKJIAy BOJIH.
i ¢dakTopn BIUIMBAIOTH SK HA MPUPOAHI MOMYNALIi pubd, Tak 1 Ha TEXHOIOTIi
BUPOIIYBaHHS 00'€KTIB akBaKyIbTYpH [1].

AHaJi3 ocTaHHIX T0CTiKeHb i my0Jikaniif. OrisiioBi poOOTH 1 BerKa
KUTBbKICTh HAayKOBHMX CTaTell Ha JlaHy TeMy BKa3ylOTh Ha Te, 110 BCi chepu
CLJIBCBKOTO TOCIIOJIAPCTBA, a 30KpeMa 1 pUOHHUIITBO, 3a3HAJIM 3HAUHUX 3MIH 3a
OCTaHHI POKH.

30KpeMa yepe3 BOEHHY arpecito B Halllii KpaiHi i 3HuIeHHs rpedii Kaxos-
cokol ['EC — niBeHb Ykpainu BKe BiJuyBa€ HACIHIAKH [100aIbHAX KIIMAaTHYHUX
3MiH. [liBHUIIIEHHS TeMIepaTyp, 4acTi MOCYXH Ta 3MEHILIEHHS KiJIbKOCTI OMajiiB
MIPU3BO/IATH JIO JIeTPasiallil IPYHTIB, 3HIKCHHS BPOXKAWHOCTI CLIIbCHKOTOCIIO/Iap-
CHKHX KYJBTYp 1 301IbIICHHSI pU3HKIB OyCTEMoBaHHs. KiliMaTHuHi 3MiHH TaKoXK
MO3HAYAIOTHCS HA BOJAHUX PECypcax PErioHy, BUKIMKAIOYH 3HHKCHHS PiBHS BOIU
B piuKax Ta IHIIMX BOJOMMAX, 110 HEraTHBHO BILUIUBAE HA CLITLCHKE FOCTIONAPCTBRO,
PHUOHUIITBO, IPOMHUCIIOBICTB 1 3a0€3MeUEHHsI HACEJICHHS BOJIOO [2, 3].

Buacninok nigpuBy I'EC — miciist BiIX0/PKEHHS XBUJI1 3aTOILICHHSI HEIIO-
JlaBHO Oarati BOjHI 00’€KTH 3aruiaBu JlHiNpa MepeTBOPUIIMCH HA MakXKe Mep-
TBi, 3aiHATI KaTaMyTHUMH BOJAMH 03€pa, aKBAaTOPis SKUX CYIJIFHO 3aiHsTa
yJIaMKaM¥ 3pyHHOBaHHUX Oy/JIWHKIB, TPOMHCIOBUM CMITTSIM, OCTAHKAMHU 3MHTHX
pocnuH i TBapuH [3, 4].

Cuiji 3BepHYTH yBary Ha Te, 110 3aIlJIaBHI BOJOWMH MOHMU33s [lHinpa i qoci
MICTATh Y c001 3HaYHY KUIbKICTh 3MHTOTO CMITTS Ta MOOYTOBUX YJIaMKiB, 110 Y
MOETHAHHI 31 3HAYHOIO KiJIBKICTIO 0araToliTHIX OpraHiYHUX MYIJiB HAHECEHHX
3 KaxoBChKOTO BOZOCXOBHINA CTBOPIOE BKpail HETaTHBHI YMOBH JUJIsl iICHYBaHHS
rigpo0ioHTiB [4].

BiosnoriuHi yMOBU Ta YMHHHMKH aJanTallii € CepeIOBUIIEM, sIKe (OpMYye
NEBHI OCOOJIMBOCTI JUIsl KOKHOTO PETiOHY, aKBaTOPii.

[Monmz3st JlHinpa OXOILUIIOE 3aIlliaBH, PyKaBH, JMMaHH Ta JIEJIBTOBI
JUISTHKH, 1110 TipocTsrarThes Bix M. HoBa KaxoBka 10 HopHoro mopsi. Li BogHi
00’ €KTH € BaXKITMBUMHU HEPECTIITUILAMH, MICIISIMU Haryiry Ta 3uMisii puo. [Ticms
3pyiinyBanus Kaxoscbkoi [EC (2023) Bomuwmii pexum [Tonu3zsst [Jninpa 3a3HaB
DIMOOKUX 3MiH. 3HMKCHHS PIBHS BOJAM, 3MiHA IIBUJKOCTI TeUil, MepECUXaHHS
JIMMaHIB Ta 3aTOK — BCE 1Ie MPU3BENIO 70 TpaHchopMarlii ekocucteM [5].
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3MEHIIICHHSI YUCEILHOCTI a0OpUIreHHUX BHJIB (Cymak, IIyKa, ocerep,
ceBpiora).

[MomwupenHss HeBHOArTUBUX Ta IHTPOMYKOBaHUX BUIB (Kapach cpi-
OnsicTuii, TOBCTONOOWK). BimHOBIEGHHS MOMYMSALii OCETPOBUX 3a PAaXyHOK
mTygHoro 3apuoienHs (3a nanumu 2021 poxy — nonan 1,6 mutH ex3). Pubu sk
010JIOTIYHO YYTJIMBI OpPraHi3MH 4yTJHBI JJO 3MiH YMOB iCHYBaHHS TIOPYILICHHSIM
PHUTMIB HEpECTY, 3HWKEHHSIM BH)KMBAHOCTI 1IKpH Ta MalibKa, & TAKOXK CKOPOUEH-
HSIM KOpMOBOi 0a3u (pucyHok 1) [6].

laoponoriuna aerpaaaiis: BTparta peryisiniiiHoi posi KaxoBcbKkoro Bojgo-
CXOBHIIIA TicIIs foro pyiHyBaHHs y 2023 poti.

[Mopymennst mirpauiiinux mapupyTis: depe3 kackan ['EC ta BigcyT-
HICTh prOOXO0/1iB. 3MEHIIICHHS KOPMOBOI 0a3u: Jierpajailisi JOHHOT (hayHH, 3MiHa
CTPYKTYpPH IIJIaHKTOHY [7].

EBtpodikaris: 3poctaHHss 6ioMacu CHHBO-3€JICHUX BOAOPOCTEH, 3MEH-
HICHHS TPO30POCTi BOAH.

BloMeniopauia
(ToBcTonoGuK, GinKR amyp)

BupouwysanHn pub y
CTABKAX, DIEPAX, CAAKIK

NpoMucnone prbanLcTeo
{Kapach, NAL, CyAaK, TapaH)

Sapubnenns Ta BiTEOpERHA
‘l’ QCETPOBMX | KOPONOBHMX

Puc. 1. OcHoBHi HanpsiMU pudorocnogapcbkoi AisibHocTi B [Tonu3ssi Jninpa

Temneparypuuii pexxum 1 kucHeBuil O6ananc (tabmuus 1). IligBuinenus
cepenHboi TeMIepaTypy BOAM Ta 4YacTi siBUINA €BTpodikalii CHpPHUSIOTH 3HH-
JKEHHIO PiBHSI PO3YMHEHOT0 KHCHIO, 1110 HEOe3MeyHo il OLIbIIOCTI BUAIB, 0CO0-
JIMBO B JITHIN nepion. AJanTUBHI BUIH, SIK1 34aTHI JO aHaepoOHOro MeTadomnizMy
Y{ BUTPUMYIOTH Ae(IUT KMCHIO, MAalOTh IIEpEBary B TAKUX yMOBax [7].

3MeHIIeHHsT OiomMacu  (ITOMIIAHKTOHY, 3000€HTOCY, 300IJIAHKTOHY
Ha (OHI TiIPOXIMIYHOTO PEXKHUMY 3HIKYIOTH €()EKTHBHICTH BHUKOPHUCTAHHS
noTeHuiany akBaropiil. ToMy Ba)kIMBO MPOBOOUTH KOMIUIEKCHI JOCIIIKEHHS
no BogoiimaM. Buuarn aunamiky ixtiodaynu Ilonnsss [uinpa, Ha xaib, 3a
OCTaHHI POKH HEMOXIIMBO IIpoaHaji3yBaTu. AJle € y3arajabHIo04a iH(opmaris
110710 mporpam 3apu6iens. CyyacHi peanii, B sikux nepeOysae [liaens Ykpainu
Ta Horo BoAHI GiopecypcH, MOXKHA BU3HAUUTH, SIK cTpecoBi. Ha Bcio ekocuctemy
3MIHCHIOETHCS BILIHB, i SKMM KOXKHA 3 aKBATOPiid, 010JI0TIYHOI CITUTFHOTH Mae
MIPUCTOCOBYBATHCH JI0 HUX.
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Tabnuys 1. TemnepaTypHuii peskuM i KHCHeBHIi 0anaHc

IMapamerp 2013-2015 2021-2023
Temneparypa (cepenus, °C) 17,5 19,2
Kucens (mr/im) 7,1 5,5
biorenne HaBaHTaXEHHS ITomipue Bucoke
[Ipo3opicts Bomu (cM) 60-80 30-40
ComnoHictb (%o) 0,5-1,0 1,5-3,2

[Ipoanani3zyBaTy 3arajJbHOAOCTYIIHI JaHi, MOXKHA BIMITHTH, IO MPO-
rpamu 3apuOJieHb MAlOTh TUIAHYBaTUCh BUXO/SIUHM 3 YCIX OKPECICHUX CUTYAIIiH.
B3zstu 1o npuknany, mo y xoBtHi 2020 poky B monu33s JHinpa nobnuzy micra
lona [pucrane, Oyno BUNyIieHo 01u3bK0 250 THCSY eK3eMILISPIB MOJIOJII TOB-
cTonoOuKa, 0ioro amypa ta kopora. TOBCTONOOHK Ta aMyp € IPUPOJHUMH 010-
MeJIiOpaTOpaMH, SIKi CIPUSIOTH OUHUIIICHHIO BOJOMM Bijl 3aliBOT0O (DITOTIIAHKTOHY
Ta HAUTUIIKY POCIMHHOCTI. AJle Cy4acHi YMOBHU HE CHPHUSIOTH PO3BUTKY 1XTi-
oayHH, parioHaTbHOMY BUKOPUCTAHHIO PECypCiB, pubaMu, SKUMH 3apHOUIN
Bojioiimu. Tomy cTpareriuni mporpaMu noTpeOyoTh I00aTbHUX OHOBIICHD.

PosrystHyBIIHM OUIBII JETAJIbHO OUIBIIICT 3 HUX, BIAMITHMO, 10 KOPOII
(Cyprinus carpio), skwii € KIaCHYHHM OO0 €KTOM CTaBKOBOTO PHOHHIITBA
JIETKO aJlaNTy€eThes A0 3MiH CEpeIOBHINA, MIBUIKO POCTE, HEBHOATIMBUI 110
YMOB BHPOUIYBaHHS. B MoniKy/nbTypi MpakTHKYIOTh TOBCTOJIIOOUKIB Ta amMypa.
KoxHuit 3 HUX BHKOHY€E crieni(idHy MICiF0 JJIsi BOJOWMH, KOPMOBOI 0a3H.
Hampukiaz, 6inuit Tocronodux (Hypophthalmichthys molitrix) e dinsrparop
IUIAHKTOHY, Ma€ BUCOKY IIBUJKICTh POCTY, CTIHKUH 10 TEMIIEpaTypHUX KOJH-
BaHb. AJIaNTOBaHWH IO BHPOUIYBaHHS y BIIKPUTHUX BojoiMax. bimuit amyp
(Ctenopharyngodon idella) ta ctpoxarmii ToBcToobuk (Hypophthalmichthys
nobilis) BukopucTOByeTHCS aast Oioyoriunoi Memioparii. I{i mpemacTaBHUKH
TEIIOBOJIHOTO PUOHUIITBA JJOOPE MPUCTOCOBYIOTHCS, MatOTh BUCOKY aJIalTaIliF0
JIO MaJIOTIPOTOYHUX JUISHOK, CIIOXKUBAIOTh BEJIUKY KUIBKICTh POCIIMHHOI MacH,
110 3arno0irae 3apocTaHHio BoAoHM. ToMy iX 4acTo BKIFOYAIOTh MPH OOPOTHO1 3
LBITIHHSM, 3apPOCTaHHSM BOJIOWM.

Jiis puborocnoaapchkoi ramysi 1 00’ €KTH € KIIACHYHUMU (KOPOII B ITOJIi-
KyJnbTypi). Biomoriuni ocoOmuBocTi pud B CyKYMHOCTI Yy BOJIOWMI CIIPHSIOTH
pe3yJIbTaTUBHUM TIporpamam 3apuOiieHb. BoHM He € KOHKYpeHTaMH Ta 32 YMOB
NPaBWILHOTO PO3PaxyHKY, JO3BOJISIOTH MaTd BHUCOKI MOKa3HUKH PHOOTOCHO-
JAPCHKOT JISITBHOCTI.

PosrsiHyBIIM 1HIII BapiaHTH BAKOPUCTAHHSI MPEICTABHHUKIB IXTIOKOMILIEKCY,
BIJIMITUMO, 1110 TAKOX aKTYaJIbHUM JIMIIAETHCS OCETPOBI. 3 METOO MiJATPUMKH Ta
BIITBOPEHHS 3amaciB oceTpoBux pud y [ToHu33i J{Hirmpa npoBouiz B JOBOEHHI Yac
3apuONIeHHsI, HAMPUKIIA, 3MIHCHEHO 3aXO0/I 31 IITYYHOTO 3apHOICHHSI.

3okpema, y 2021 pomi mo duinpa B Mexax M. XepcoH OyJ0 BHITY-
mieHo 1488133 exzemruisipiB crepsni (5872 kr); 103256 ex3emrusipi oceTpa
(557,6 xr); 52199 exzemmusipiB ceBproru (94 kr) (pucyHok 2).

3aranom, croctepiraeThcsi 301UIbLICHHST 00CATIB BHJIOBY Kapacsi cpiosi-
CTOro0, ca3aHa (Kopora) Ta TapaHi, a TaKOXK 3HMKCHHSI YUCEIIBHOCTI MOIMYJISIiN
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XmwKuX BUIIB pu0 y Hmwxuabomy JHicTpi Ta J{HICTpOBCHKOMY JIMMaHi. 3araib-
HUU BUWIOB BOJHHUX 010peCypciB y 1IbOMY perioHi 3pic 3 547,9 Ty 2013 porti 10
23443 Ty 2017 porii.

[HuIi npencraBHUKY ixTiohayHH, Ha IKUX BapTO 3pOOMTH aKIEHTH Mpe-
craBiieHi HIK4e [8]:

1¢6 3apubnenrHs QHiNpa B paioHi M. XepcoH (2021)
- 6000

- 5000
= 4000

- 3000

KinLKicTs ocobuH
Bara, kr

- 2000

- 1000

oo Ocertep Cespora
Bun pHbu

Crepnage

Puc. 2. 3apubaenns Juinpa B paiioni M. Xepcon (2021)

Cymak (Sander lucioperca) € THIIOBUM XHXXaKOM Ta OKCH(IIOM, SIKH
AKTHBHO CIIOKMBa€ MayouiHHy puOy. [lorpeOye mocTaTHHOro piBHSI KHCHIO,
TOMY PEKOMEHAOBAHUHN AJIS1 BUPOLLYBaHHs y OUbII cTabinbHUX AinsHKaxX J[Hi-
Tpa 4y B cTaBKax 3 aepaiero. Com eponeiicekuii (Silurus glanis) e Beeinnum,
Ma€ BUCOKI Ta AMHAMIiuHi TeMOH pocTy. Mloro BUpOIIYIOTh 1 B peLUpPKYIALI-
HUX ymoBax. Lleit Bux 30aTHUIA 1O BUKUBAHHS B YMOBaX KHCHEBOI'O JIe(iluTYy.
[lepcneKTUBHUM 111 TOBAPHOTO BHUPOILIYBAHHS B YMOBaX HHM3bKOI ITPO30POCTi
BOoAM. BHCOKO LiHYyeThCS Ha PUHKY, TOMY AKTHBHO BUPOILYETHCS 1HIYCTpi-
anpHO. HacTymHi npefcraBHUKH ixTiokomruiekcy: iy (Abramis brama) Ta
mritka (Rutilus rutilus) € micuesumu BugamMu 3 BHCOKMM BiIHOBHUM IOTEH-
niasioM. BoHM € mepcreKTMBHUMH AJIsi BUKOPHUCTAHHS 3 METOI0 HiATPUMKH
010pi3HOMaHITTS Ta BIAHOBJICHHSA NMPHUPOAHUX IMOMYJSILUid. 32 OCTaHHI POKH Y
BepxHiii Teuil JHinpa 3HUKIN CiM BUIIB LIHHUX PHO, cepell SIKUX LIMII, OCETep
POCIHCBKHI, ceBprora, Oiryra 4OpHOMOPCHKA, JIOCOCh YOPHOMOPCHKHUIA, MapeHa
JTHINMPOBCHKA Ta BUPE3yO mpuyopHOMOpChKuii [8]. OCHOBHOIO NPUYMHOIO IIOTO
€ OyIIBHHUIITBO KacKay TiJpOEIeKTPOCTaHIlIH, M0 MEePenIKoKAITh Mirpariii
puo Ha HepecT.

OTxe, KIIIMaTHYHI 3MIHU: 3pOCTaHHs TEMIIEPATyPH, TOCYXH, 3MEHILCHHS
TMPUTOKY BOAM Ta IHIII YMHHUKY BIUIMBAIOTh Ha 3arajlbHUIl CTaTyc BOJHUX
pecypcua 1XT10K0MHJ1eKcy CinbecbKe TOCIOapCTBO: 3MUB 10OPHB Ta NECTULH-
IiB y BOAOMMH, a TAKOK HEKOHTPOJIbOBAHE PHOAIILCTBO TAKOXK € HETaTHBHUMHU
YUHHUKAMH.
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YmoBu [lonnsss [Hinpa notpeOyioTh po3poOKH KOMITIEKCHUX MPOrpam
MOHITOPHHTY CTaHy BOJHOI'O CEPEJOBHINA Ta HOBUX CTpATeTill BeAeHHS PHOHH-
LTBA 3 ypaxyBaHHAM €KOJIOTIYHUX 3MiH, Cy4aCHHX MPOLECIB, sIKi BiOyBalOThCs
SIK Pe3yJbTaT BOEHHUX JiH, KIIIMaTHYHUX 3MiH. OCHOBHUMH HaNpsiMaMU MOYKHA
BIIMITHUTH Ta y3arajJbHUTH HACTYIIHI: 11e BOPOBAPKEHHS CYYaCHUX TEXHOJIOT1H,
3 BpaxyBaHHSM BIUIMBY YHHHHKIB MOTOYHUX POKIB Ta BpaxyBaHHSIM 010JIOTid-
HUX 0COOIHMBOCTEW pHUO; np1opHTeT €KOJIOTIYHO CYMICHMM BHUJaM 3 BiAINOBIi-
HUM DIiBHEM TOJIEPAHTHOCTI; TO€IHAHHS PUOOPO3BEICHHS 3 OioMemiopalliii-
HUMH 33XO0JaMH.

BucnoBku. [lepcrieKTHBHUMH 3aJMINAIOTHCS BUAH PUO 3 BUCOKUM TEM-
IIOM POCTY, 010J0Tr0-eKOJIOTIYHOK TOJEPAHTHICTIO JIO YMOB CEPEJOBHINA Ta
3JIATHICTIO JIO IIBUJKOI ajamnTailii 0 Cyd4acHHUX yMOB. BaXJIMBO MpOBOIUTH
pOOOTH MO BiIHOBJICHHIO MOMYJIALIN TaKUX PUO, SIK CydaKa, OCETPOBUX, IIIyKH.
EdexTnBHO MpoBOAUTH pUOOTOCTIOAAPCHKY AiSUIBHICTH Y MIBJCHHOMY PETiOHi
3 BUKOPHUCTAHHSM €KOCHCTEMHOTO MiJIXO/AY, BIPOBAPKCHHSI Cy4aCHUX METOJIIB
MOHITOPHHTY Ta afanTamiiHUX NPakTHK B Tany3i. Bke Ha cbOTOHI aKTHBHO
PO3pOOJISATH IPOrpaMu 3 HAYKOBUM OOTPYHTYBAHHSIM JJIsl MICJIIBOEHHOTO BiJI-
HOBJICHHS rary3i Ha [liBaHi Ykpainu.

BIOLOGICAL ASPECTS OF FISH FARMING
INTHE MODERN CONDITIONS OF CHANGES
AND ADAPTATIONS IN THE CONDITIONS
OF SOUTHERN UKRAINE (REVIEW)

Holovko A. A. — assistant of the Department of Aquatic Bioresources and Aquaculture,
Kozychar M. V. — Candidate of Agricultural Sciences, Associate Professor,
Kherson State Agrarian and Economic University,
holovko.alina@gmail.com

Military operations in the southern region of Ukraine have led to a significant
deterioration in the state of aquatic ecosystems. Chemical pollution, the destruction of fish
farms, the destruction of the Kakhovka hydroelectric dam, the destruction of infrastructure,
and the disruption of natural processes have long-term negative consequences for the
environment. The restoration of marine areas and freshwater ecosystems is a priority for
ensuring environmental security and sustainable development of the region.

Modern fish farming in Southern Ukraine, in particular the Lower Dnieper, is
significantly affected by climate change, anthropogenic load, and transformations
of the hydrological regime due to water flow regulation. The article highlights the
features of fish farming activities in the Lower Dnieper over the past decade. The state
of ichthyofauna was analyzed, key ecological factors influencing its structure and
dynamics were identified. Changes in the hydrochemical regime and anthropogenic load
on aquatic ecosystems of Southern Ukraine were considered. Modern approaches to the
rational use of aquatic bioresources and prospects for adaptation of the fishery complex
to climate and hydrological changes were analyzed.
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The scientific article examines the biological aspects of fish farming in conditions
of ecosystem instability, in particular the adaptation of aquatic organisms to new habitats.
It describes promising fish species for the intensification of fisheries in the region, such
as silver carp, white and variegated grass carp, European catfish, pike perch, as well as
local species - bream, silver crucian carp, roach and carp.

The results of the research show that species with a high growth rate,
unpretentiousness to environmental conditions, and the ability to adapt to hydrological
stress remain promising. Effective fisheries activities in the region are possible only under
the condition of an ecosystem approach, support of natural populations, implementation
of modern monitoring methods and adaptation practices. The development of post-war
restoration of the industry in the South of Ukraine is relevant.

Keywords: fish farming, fish biology, adaptation, climate change, Lower Dnieper,
fishery activities, ichthyofauna, hydrochemistry, adaptation, climate change, ecosystem.
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Fish farming is one of the sectors of the national economy that provides the
population with high-protein food. The cultivation of valuable fish species allows us to
expand the range of products, increase production volumes, and increase the profitability
of fish farming organizations. In artificial fish farming, one of the main challenges is to
produce viable juveniles. Growing juveniles during the transition to exogenous nutrition
is one of the most problematic stages of the technological cycle of commercial fish
farming. In order to obtain full-fledged juveniles for the purpose of accelerated rearing
of commercial fish.

In the conditions of specialized fish farms, fish farming is closely related to
its feeding, the purpose of which is to obtain the maximum number of high-quality
products in the shortest possible time with minimal feed costs. At the same time, the
commercial aspect becomes dominant, where profit is the decisive factor. Therefore, in
fish feeding, there is a constant search for ways to reduce the cost of feed and increase
its productivity, which is gradually but rather difficult to achieve due to the obvious
contradiction between these tasks.

The effectiveness of the chosen fish feeding methods directly affects the
performance of the fishing industry as a whole.

The purpose of the study was to analyze the ecological and physiological aspects
of the cultivation of live feed and starter feed for fish larvae.

The main problem for fish farming is the production of live feed. Mass cultivation
of live food as starter food for fish larvae is a rather complicated technological process
based on detailed knowledge of the biological characteristics of the objects being bred
and their relationship to environmental factors. With a short digestive tract, the ability of
larvae to grow rapidly is due to their adaptation to high-protein, easily digestible animal
food, i.e. small zooplankton.

The problem of obtaining live feed for rearing juvenile fish in artificial conditions
is one of the central issues in industrial fish farming.

Keywords: aquaculture, rotifers, live food, rotifer cultivation, feeding, starter
feeds.

Statement of the problem. The problem of fodder is one of the most
important problems of marine aquaculture. When growing aquatic animals in
artificial conditions, the feed used must fully satisfy the needs of the body of

928



Boowi 6iopecypcu ma akeakynemypa, 1(17) /2025

fish or invertebrates in nutrients (proteins, fats and carbohydrates), mineral
salts, trace elements and vitamins. At different stages of development of aquatic
organisms, food must be of the appropriate size and shape [1].

The issue of feeding fish fry and small invertebrates is particularly acute in
aquaristics. For example, corals that do not have symbiotic zooxanthellae algae
must be fed from outside, and since aquariums usually have a small number of
zooplankton, then, in the absence of additional food, they are in a depressed
state to maintain a normal, healthy state of the coral, it must be fed artificially at
least once a week [2, 3].

Another problem is the rearing of fry, in particular their feeding. An
important stage in the life of many aquatic animals is the transition to independ-
ent feeding. It turns out that fish and crustaceans are especially demanding of
food at the early stages of ontogenesis. It has been established that live feeds are
preferable for normal development and optimal growth of larvae and juveniles
of cultivated aquatic organisms. In marine aquaculture, those feed organisms
are used that can be grown in the required quantity in artificial conditions [1].

Analysis of remaining research and publications. Rotifera (Rotatoria).
Rotifers belong to the phylum Nemathelminthes of the class Rotifera.

Brachionus plicatilis is a small rotifer with a size of 0.08-0.3 mm. This is
a euryhaline species, found in nature in water bodies with salinity ranging from 1
to 90 %. The rotifer reproduces at temperatures of 15-35 °C (optimally 28+2 °C).
The average quantity of 1 million rotifers contains 1.5 g. They live on phyto-
plankton and bacteria. Males live 2-3 years. Samitsi — up to 2 years. They become
mature in 1-1.5 increments. Eggs are important for water. The high value of grub,
the lack of vibrancy to the minds of the middle class, the high productivity of
reproduction has made this rotator one of the main feeding objects [4].

In water bodies, they lead a mainly planktonic lifestyle and in appearance
resemble the larva of worms or mollusks — a trochophore. The body of rotifers
is transparent, some are covered with a shell, divided into a head, body, and
legs. The front part of the head has the form of a disk, the edges of which are
surrounded by a corolla of cilia. The disk covers the upper part of the head and
performs the function of movement and food capture. There is also a proboscis,
a dorsal projection, and the eyes (ribocerebral) spots are visible through the
transparent covers. Rotifers have a developed digestive system, which consists
of an oral cavity, a chewing stomach (mastax — has two pairs of jaws — anvil and
malleus), an esophagus, a sac-like digestive stomach, intestines and a cloaca,
which open laterally in the leg. On the ventral side of the head is the mouth and
behind it is a second corolla of somewhat shorter cilia The preoral and postoral
corollas form the characteristic rotiferous apparatus, or the so-called “circle”
(that is why they are called rotifers). The excretory organs are of the protone-
phridial type. The posterior ends of both glandular ducts flow into the urinary
bladder. The nervous system consists of suprapharyngeal ganglia. The sensory
organs are tentacles and setae. There is no respiratory or circulatory system.
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The artificial cultivation of aquatic organisms has been around for a long
time, since people began not only to catch, but also to breed fish. Humanity
growth, resources hang out. Until the beginning of the 1970s, the world's abun-
dance had reached its peak, so that the catch that comes from all corners of the
open ocean, in coastal waters, in fresh waters could not be harvested in order to
satisfy the protein needs of mankind [5].

The world's practice of aquaculture has accumulated significant evidence
growth of various feed organisms — live food can be removed from required
quantities and required terms. Lie down to live food organisms that establish a
natural food base in water or not, but cultivated in individual fish tanks for the
using in fish. Live food - the totality of plants and hydrobionts. Organisms that
are treated as objects of cultivation are to blame power with a set of powers
that will ensure the ability of the high stage of intensification of production,
characterized by full value biochemical warehouse, high calorie content and
availability for a specific species of fish at the song stage of its development [6].

Materials and research methods. Brackish-water rotifers are a tradi-
tional initial live food for larvae of marine fish and invertebrates in artificial
cultivation conditions. According to their size and morphological characteris-
tics, they are suitable for most larvae of marine organisms as a starting live food
organism when switching to external feeding (Fig. 1).

corona
rastax
lorica

stomach

pedal gland

Fig. 1. Brachionus Plicatilis

From a cost perspective, efficient rotifer culture relies on cheap nutrient
sources, so baker's yeast has been and remains the main component of nutrient
emulsions for their feeding. However, it is well known that yeast-based diets
deplete rotifers of essential fatty acids, which are necessary for high growth
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rates in fish and invertebrates [7]. But many researchers believe that the culti-
vation of rotifers as food for marine aquatic organisms should be carried out on
unicellular microalgae. Unicellular algae meet the requirements for mass culti-
vation of rotifers in many ways. Unlike yeast, they:

1) are more nutritious, and the rotifers that feed on them correspond in
biochemical composition to the needs of marine fish larvae for normal growth
and development (Table 1).

2) are in the water column in a mobile state, and do not settle to the bot-
tom like yeast;

3) in this regard, unlike the latter, they do not create favorable conditions
for the development of protozoa, which are highly undesirable in the mass culti-
vation of rotifers, since their toxins negatively affect the growth of the culture, and
they themselves are food competitors of rotifers and create an oxygen deficiency;

4) improve the hydrochemical background of the environment, including
in their metabolism the waste products of organisms in the form of both inor-
ganic and organic compounds.

Table 1. Maximum content (% of dry weight) of protein, carbohydrates,
lipids in feed microalgae and their total caloric value (kcal/g DM)

Total

Type of algae Protein Carbohydrates Lipids cai)oric

content
Phaeodactylum tricornutum [15] 40,7 20,8 20,0 4,77
Tetraselmis suecica [15] 40,35 21,33 27,0 4,17
Isochrysis galbana [15] 49,8 28,4 25,6 6,24
Chlorella sp. [7] 40-55 35 5-10 4,15

The following microalgae were used as food objects in experimental
studies of rotifers.

The source of monospecific enrichment cultures of these microalgae were
microalgae lines grown by the fish cultivation group of the Department of Aqua-
culture and Marine Pharmacology.

Isochrysis galbana is a golden microalga. The cells are spherical, motile,
with two equal flagella [8].

Tetraselmis suecica is a green microalga. The cells are green, oval. The
cells are motile with 4 flagella 7.5 um long. They have a soft shell. They have a
high reproduction rate, up to 4 divisions per day [8].

Phaeodactylum tricornutum is a unicellular diatom [8].

Chlorella sp. is a microscopic green alga [9].

The microalgae used in the experiments were grown in a cumulative
mode based on sterilized Black Sea water enriched with Waln medium, at a
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temperature of 23 £ 1.5 °C. Round-the-clock illumination with an intensity of
900 lux was carried out using FLUORA L18W/77 fluorescent lamps for plants.

Brachionus plicatilis Muller is a brackish-water (salinity range 9-32%o)
planktonic rotifer with weak food selectivity, preferring cells 1-15 pm in diam-
eter, feeding on bacteria, yeast, and unicellular algae [10].

Small size, low mobility and tolerance to autoinhibition at high densities
determine their technological effectiveness when grown in mass cultures. In
artificial cultivation, parthenogenetic clones of the rotifers Brachionus plicatilis
are usually used, which consist of diploid females reproducing their own kind,
completely identical daughter individuals with a diploid set of chromosomes.

The rotifer culture Brachionus plicatilis was added to the exponentially
growing microalgae cultures, which are considered to be a higher quality feed.

Determination of the density (number) of algae cells by direct counting in
a Goryaev chamber. The contents of the flask with algae were mixed manually,
then the algae suspension (aliquot) was taken with a pipette and one drop was
applied to the upper and lower parts of the grid of the Goryaev counting cham-
ber. The chamber was then covered with a cover glass, which was ground on the
sides until interference rings appeared. Drops of the algae suspension were not
applied one after another from one pipette, but by taking the suspension twice
into a pipette from the same flask.

After 1-2 minutes of algae cell settling, Goryaev's chamber was placed
under the lens of a BIOLAM LOMO binocular microscope with phase contrast
KF-4 and the number of algae cells was counted in all 25 large squares of the grid.

The results are being followed. 1. For the cultivation of microalgae,
we used an accumulative mode, which allowed us to obtain high numbers
of microalgae within 8 days: the initial concentration of algae was 74 < 104,
61.75104,225.8 x 104,560« 104 cells/ml for the microalgae Tetraselmis suecica,
Isochrysis galbana, Phaeodactylum tricornutum and Chlorella sp., respectively.
During the growth of microalgae, there was an increase in cell concentration to
the following density, respectively 395.83 « 104, 3818.33 < 104, 3466.67 * 104,
3985 « 104 cells/ml for Tetraselmis suecica, Isochrysis galbana, Phaeodactylum
tricornutum and Chlorella sp. The biomass of Tetraselmis suecica increased from
0.036 mg/ml to 0.2 mg/ml, Isochrysis galbana — from 0.002 to 0.148 mg/ml,
Phaeodactylum tricornutum — from 0.026 to 0.391 mg/ml, Chlorella sp. — from
0.008 to 0.055 mg/l. That is, all 4 cultures of microalgae Isochrysis galbana,
Chlorella sp., Phaeodactylum tricornutum and Tetraselmis suecica can be used
to obtain high-density enrichment cultures.

2. The maximum specific growth rate was demonstrated by the microal-
gae culture Isochrysis galbana — 0.61 days-1.

3. On the 8th day of the experiment, rotifers Brachionus plicatilis were
added to the container with microalgae cultures in the following quantities:
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6 col/ml to the algae Tetraselmis suecica and Sochrysis galbana, 8,5 col/ml to
the algae Phaeodactylum tricornutum and Chlorella. At the end of the experi-
ment, on the 13th day, the number of rotifers increased to the following values:
345 col/ml in containers with Tetraselmis suecica, Isochrysis galbana and Chlo-
rella sp algae, 380 col/ml — with Phaeodactylum tricornutum. Thus, all microal-
gae cultures can be used with almost equal success for growing Brachionus
plicatilis rotifers and obtaining live food for feeding aquatic organisms.

4. The maximum value of the specific growth rate of rotifers was obtained for
the microalga Isochrysis galbana and amounted to 1.035 day-1. Thus, this microalga
is the most preferable for obtaining complete live feed with the least time costs.

Conclusion. Analysis of methods and methods of cultivation of live food
showed that the production of live food is based on a direct choice of objects
cultivation, comprehensive cultivation of their biological characteristics, infu-
sion of abiotic factors into the growth and development of feed organisms. Cul-
tivation of feed organisms in a specific skin area transfers stagnation various
methodical techniques for achieving high productivity. Various workshops will
be set up for the production of various types of feed and the installation of cul-
tivators. Let's go ahead and feed the fish with live food — that's the right choice.
However, it is necessary to pay attention to various nuances, for example, not to
overdo the fish, give up your respect on the size of the stern.

Live food may be more important in the diet of fish, as provide everything
necessary for the growth and development of living speech. Parts of the liv-
ing feed in the diet of fish in a significant world to maintain the growth rate
and immunity of fish, development of piece feeds. The main way to ensure the
extraction of live food for yearling fish at various stages of their development
and individual breeding Hydrobionts.

KYJIbTUBYBAHHA KOJIOBEPTOK
BRACHIONUS PLICATILIS
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PuOHUITBO € OTHUM 13 CEKTOPIB HalliOHAIFHOT EKOHOMIKH, IO 3a0e3Ieuye Ha-
CEJICHHS BHCOKOOITKOBHMH NMpPOXYKTaMH XapdyBaHHS. BHpolIlyBaHHS LIHHHX BHIIB
puO T03BOJISE POSMIMPUTH ACOPTUMEHT MPOIYKITii, 30LTBIIHTH 00CITH BUPOOHHUIITBA Ta
T IBULITATH MTPUOYTKOBICTH pUOOTOCTIONAPCHKUX OpraHizaiii. Y mMTyYHOMY pUOHHIITBI
OJTHMM 13 TOJIOBHHUX 3aBJaHb € BUPOOHHUIITBO KUTTECTIIKOT Mosioni. BupoiiyBaHHs Mo-
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JIOZI TiJT Yac MePexoy Ha CK30TCHHE JKUBIICHHSI € OHUM 13 HAHUMPOOICMHIIINX CTaIliB
TEXHOJIOTIYHOTO LIUKJIy IPOMHCIIOBOTO BUPOIYBaHHS pHO.

B ymoBax cremianizoBaHUX pHOOTOCIIONAPCTB PUOHHUIITBO TICHO MOB'S3aHE 3
HOTO TOMTIBIIEIO, METOIO SIKOi € OTPUMaHHS MAKCUMAaTbHOI KITBKOCTI BUCOKOSIKICHOT TIPO-
JYKLIT B HAHKOPOTILI TEPMIHU 3 MiHIMaJbHUMH BUTpaTaMu KopMiB. [Ipu 1ibomy omi-
HYIOUMM CTa€ KOMEPIIIHHUH acIeKT, Jie BUpimaibHuM (akTopoM € rnpudyTok. Tomy B
TOiBIII pUOW TMOCTIHHO BEAETHCS TOMIYK NUISAXiB 3HIKCHHS BAPTOCTI KOPMIB Ta ITiBH-
IIEHHS iX IPOLYKTUBHOCTI, YOT'0 OCTYIIOBO, ajle JOCUTH BAXKKO JOCATTH Yepe3 O4eBUI-
HY CYNEPEUHICTh MK LIMMH 3aBIaHHSMHU.

EdexruBHicTh 00paHMX METOAIB TOAIBII puOM Oe3rocepeIHbO BILIMBAE HA I10-
Ka3HUKW PUOHOT Taty3i B IIJIOMY.

MerToro qociipkeHHs OyB aHali3 eKOJIOTTIHHX Ta (i310I0TTYHHUX aCTIEKTiB BUPO-
LIyBaHH )KMBUX KOPMIB Ta CTAPTOBUX KOPMIB JUIsl TMYMHOK PUO.

TonoBHOIO MTPO0IIEMOI0 PUOHUIITBA € OTPUMAHHS )KUBOTO KOpMY. MacoBe Kyiib-
THBYBAHHS )KUBOTO KOPMY, SIK CTAPTOBUX KOPMIB JUIsl IMYUHOK PUO, — I1e TOCUTH CKJIAJI-
HUI TEXHOJIOTIYHHH TMPOIEC, IO TPYHTYETHCS HA JETAIFHOMY 3HAHHI Ol0JOTTYHHX
ocoOnuBoCTel 00'€KTIB, SIKI PO3BOASATHCS, Ta iX 3B'SI3KY 3 (DaKTOpaMy HABKOJUILIHBOTO
cepeoBHIIa. 3aBIsIKM KOPOTKOMY TPAaBHOMY TPaKTy 31aTHICTh JMYMHOK JIO IIBHJKOTO
pOCTy 3yMOBJICHA iXHBOIO aJIalITalli€l0 IO BUCOKOOLIKOBOI, JISTKO3aCBOIOBAHOI TBApUH-
HO{ i1, TOOTO TPiOHOTO 300MIAHKTOHY.

[TpoGnema oTprMaHHs KUBUX KOPMIB ISl BUPOLIYBaHHS MOJIOJ pUO y INTYYHUX
YMOBAX € OJIHI€IO 3 IEHTPAJIBHUX Yy 1HyCTpialbHOMY PUOHHIITBI.

KutrouoBi ci10Ba: akBaKyJIbTypa, KOJOBEPTKH, )KHBI KOPMa, KyJIbTHBYBAaHHS KOJIO-
BEPTOK, TOIIIBIISA, CTAPTOBI KOMOIKOpMA.
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The article examines the challenges and consequences of climate change on the
planet, provoked by active human activity over the past 200 years, which led to the
rapid accumulation of carbon dioxide in the atmosphere. An increase in the average
annual temperature on Earth, melting glaciers and rising sea levels, extreme natural
phenomena (floods, catastrophic storms, intense droughts and severe fires), a decrease
in biodiversity and the disappearance of some species.

The world's oceans are becoming increasingly salty and acidic due to warming
of the atmosphere and oceans, changes in the nature of precipitation and an increase in
the frequency of extreme weather events. This creates serious dangers for fisheries and
aquaculture, affects the physiology and behaviour of many species of aquatic organisms,
changes their productivity, migration processes and habitat parameters.

Since the main pollutant of the atmosphere is carbon dioxide, methane and other
greenhouse gas components, the concentrations of which are steadily increasing, this
directly depends on the high rates of fossil fuel consumption. Therefore, the main task
of combating the climate crisis is to achieve carbon neutrality by 2050 and adapt to
climate change.

Aquaculture plays an important role in ensuring food security, economic
development of territories and preserving biodiversity. This is of particular importance
in the context of global challenges such as climate change and the reduction of natural
fish stocks. Aquaculture allows reducing pressure on natural ecosystems, since the
production of fish and seafood in specially created conditions is more sustainable and
efficient compared to traditional fishing.

Most decisions made for the further development of the industry should be
related to the transition to sustainable development of aquaculture.

The article reviews solutions that have already been proposed by the Food
and Agriculture Organization of the United Nations (FAO). The Blue Transformation
concept, developed in line with the FAO Strategic Programme 2022-2031 and the FAO
Committee on Fisheries Declaration on the Sustainable Development of Fisheries and
Aquaculture, a Blue Transformation Roadmap, Guidelines for Sustainable Aquaculture
(GSA), prepared by the Subcommittee on Aquaculture of the FAO Committee on
Fisheries, demonstrate the importance of an integrated approach to the management and
sustainable development of global aquaculture. Indeed, the development of sustainable
aquaculture has great potential to address the environmental crisis and deepen food
security, provide populations with sufficient quantities of healthy, nutrient-rich foods,
and adapt to climate change.

Keywords: climate change, ecological crisis, food security, sustainable
aquaculture, adaptation to the effects of climate change.
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Introduction. Climate change is a reality of today and is a problem that
has been worrying the world community for the past few decades. Repeated
changes in temperature and weather conditions have occurred throughout the
Earth's existence, and were caused by changes in solar activity, volcanic erup-
tions, or other natural disasters. There are 7 known ice ages, after which warm-
ing always occurred. But warming is occurring 10 times faster than ever before,
and is not just a natural process.

Since the end of the 19th century, such changes have intensified, which
is explained by active human activity, the so-called «industrial revolution». The
use of fossil fuels (coal, oil, gas) has become one of the main factors in climate
change.

There is a misconception that climate change is mainly an increase in
temperature. But rising temperatures are just the tip of the iceberg, as the Earth
can be viewed as a system in which all processes are interconnected and changes
in one area can cause changes in all others. The consequences of climate change
are intense droughts and severe fires, water shortages, melting polar ice and ris-
ing sea levels, floods and catastrophic storms, a decrease in biodiversity and the
disappearance of some species.

Climate change (warming of the atmosphere and oceans, changes in pre-
cipitation patterns and an increase in the frequency of extreme weather events)
poses serious threats to fisheries and aquaculture. The world's oceans are becom-
ing increasingly salty and acidic, which affects the physiology and behavior of
many species of aquatic organisms and changes productivity, habitat parame-
ters and migration routes. Rising sea levels and severe storms threaten coastal
communities and ecosystems, affecting the conditions for the functioning of the
production capacities of the fishing industry both on land and at sea. Further
climate change will lead to the drying up of some inland reservoirs and lakes.

Materials and methods. The research was based on a review of global
reports from the Food and Agriculture Organization of the United Nations,
including the concept of the “blue” transformation of the fisheries sector, of The
State of World Fisheries and Aquaculture 2024 studies by the Intergovernmental
Panel on Climate Change (IPCC), international climate change agreements, as
well as national and regional reports.

Results and discussion. According to the report of the Intergovernmental
Panel on Climate Change, only one-third of the climate change that is occurring
is caused by natural phenomena, and two-thirds is caused by human activity
and, as a result, an increase in the level of greenhouse gases in the atmosphere.

In fact, over the past two centuries, it is humans who are responsible for
global warming. Their activities in various sectors cause greenhouse gas emis-
sions that are heating our planet faster than at any time in the past two millennia.
Today, the average surface temperature of the Earth is about 1.2 °C higher than
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at the end of the nineteenth century. The last decade (2011-2020) was the warm-
est in the entire history of observations, and each of the last four decades has
been warmer than any previous one since 1850.

A natural phenomenon, the greenhouse effect, is a process in which green-
house gases trap solar energy on the Earth's surface and in the atmosphere, pre-
venting it from returning back to space. This effect maintains a comfortable tem-
perature for life on Earth. However, since the mid-19th century, as a result of the
"industrial revolution", due to an increase in the burning of fossil fuels, the con-
centration of greenhouse gases in the atmosphere has begun to increase sharply.

The main compounds related to greenhouse gases (carbon dioxide CO,,
methane CH4, nitrogen oxide (I) N,O, ozone O,, water vapor) are different, but
sometimes quite long periods in the atmosphere, without undergoing changes
(physical or chemical). Water vapor can remain in the atmosphere for only a few
days and quickly reacts to temperature changes. The higher the temperature, the
more water evaporates and enters the atmosphere. Thus, enhancing the process
of global warming.

Human activity significantly changes the concentration of greenhouse
gases in the atmosphere - when fossil fuels are burned, carbon is released, which
combines with oxygen in the air and forms carbon dioxide CO,. According to
many years of observations, for the first time in the atmosphere there is a rapid
increase in the content of CO,. Recently, the term «climate crisis» has been very
often used instead of «climate change». Thus, the importance of the problem of
climate change and the need for its urgent solution are emphasized.

The climate crisis is a rapid change in climate due to an increase in the
global average temperature, the average of all annual temperatures on Earth. An
increase in the global average temperature on Earth means that there are more hot
days per year and fewer cold days. According to observations, the average global
temperature on Earth has already increased by 0.95 °C since 1880. However,
global warming is occurring unevenly across the planet (for example, the average
temperature in the Arctic regions of the planet has already increased by 2 °C).

Warming in the Arctic is occurring twice as fast as in other regions of
the planet. Glaciers are melting faster, and since 1979 (the first full year of
satellite observation), the volume of ice in the warmest season in the Arctic has
decreased by 32 %. If this trend continues, by 2050 the Arctic ice cover will
completely disappear in the summer. This process has several rather important
negative consequences. First, the area of white cover, which reflects from 20 %
to 50 % of solar radiation, is reduced, the area of the ocean increases, absorbing
up to 95 % of this radiation. This leads to even greater warming and accelera-
tion of the melting of glaciers, resulting in even greater climate change. Second,
according to estimates by scientists from the National Snow and Ice Data Center,
permafrost holds almost twice as much carbon dioxide as is in the atmosphere
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today (up to 1.4 thousand gigatons). During the melting of glaciers, this gas
is gradually released. Along with CO,, methane (CH,) enters the atmosphere,
which has a greenhouse effect 84 times stronger. Thirdly, the level of the World
Ocean is rising, as a result of which islands in the most vulnerable regions disap-
pear under water (Maldives, Fiji, Seychelles, Marshall Islands, Canary Islands,
French Polynesia, Philippines, Solomon Islands and others).

Another phenomenon against the background of climate change has been
recorded by scientists in recent decades — these are the so-called «heat wavesy.
They occur more often, last longer and have more unpredictable consequences.
As an example, hot summers with extreme temperatures, which have been
observed in Europe for the past five years.

Drought weather is the cause not only of forest fires, but also of dust storms,
which carry dry land in the form of dust from ploughed open areas for tens of kilo-
metres with strong winds. As a result, land fertility decreases, negatively affecting
the health and living conditions of the population of these territories [1].

The rising temperatures increase evaporation and cause a redistribution
of moisture. As a result, in some regions, excessive moisture evaporates and
drought intensifies. In other regions, this moisture condenses, more frequent
downpours and storms are observed, which causes the risk of flooding.

Due to climate change and human activity, the number of vertebrate pop-
ulations has decreased by more than 70 % over the past half century. This is a
direct threat to humanity in terms of loss of plant and animal food, water, med-
icines, etc.

According to Brian Murray Fagan, professor of anthropology at the Uni-
versity of California (USA), an increase in average temperature by one or two
degrees can lead to changes in the ecosystems of individual regions or even
destroy civilization [2]. The author shows what role climate has played in his-
tory and how societies of millennia ago reacted to climate change. The medieval
warming (800—-1300 AD) revealed both opportunities and dangers. Climate did
not doom societies to destruction or prosperity; it all depended on how societies
responded to its challenges. Some societies collapsed under the influence of these
dangers, others avoided them, and some took advantage of the opportunities.

Pollution of the Earth’s atmosphere, the increase in carbon dioxide con-
centration that causes global warming, is directly related to the consistently high
rate of fossil fuel consumption. For many years, leading scientists have empha-
sized that in order to keep global warming within 2 °C, eighty percent of fossil
fuels must remain in the ground.

Researchers at the Norwegian University of Science and Technology
identify two main causes of atmospheric pollution [3].

The first cause is direct pollution through the consumption of necessary
resources. These include greenhouse gases from cars, home heating, and water
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use. Another cause of pollution is indirect costs, which account for up to 80 %, the
so-called indirect pollution, or pollution whose origin we do not see directly (the
activities of corporations, transportation, etc.). In order to prevent this pollution,
experts suggest using different approaches (for example, the three “R”), established
practices, sustainable development strategies and modernization of various indus-
tries, rethinking the general style of consumption, which depends on lifestyle.

The main task today in combating the climate crisis is to achieve carbon
neutrality by 2050 and adapt to climate change. Carbon neutrality means that
the amount of excess heat absorbed by the planet is proportional to the total CO,
emissions. Therefore, as long as global emissions on the planet remain at least
slightly above zero, the Earth will continue to warm.

The principle of carbon neutrality is the basis of the climate policy of
most countries in the world, each of which has committed to completely stop
greenhouse gas emissions in the next few decades.

For this to happen, all countries in the world need to completely abandon
the burning of any fossil fuel, the combustion product of which is CO,.

In 2015, 197 countries of the world signed the Paris Climate Agreement,
agreeing to take all necessary measures to ensure that by 2100 average tempera-
tures on the planet do not exceed pre-industrial values by 1.5-2 °C.

Warming of the atmosphere and oceans, changes in precipitation patterns
and an increase in the frequency of extreme weather events) poses serious threats
to fisheries and aquaculture. The world's oceans are becoming increasingly salty
and acidic, which affects the physiology and behavior of many aquatic species
and changes their productivity, habitat parameters and migration routes. Ris-
ing sea levels and severe storms threaten coastal communities and ecosystems,
affecting the conditions for the functioning of the fisheries industry's production
facilities both on land and at sea. Further climate change will lead to the drying
up of inland reservoirs and lakes.

Fish are cold-blooded organisms that are subject to asymmetric climatic
phenomena that affect a range of factors, from metabolism to behavior and the
process of evolution. Temperature change can lead to biodiversity loss, affect
global fish stocks, have negative socio-economic consequences, and contribute
to food security.

Changes in the environment, disruption of spawning grounds, threaten
reproduction and survival, and therefore the ability to maintain the viability of
individual populations [4].

Long-term assessment of climate impacts has shown that precipitation,
critical temperatures, and fish mortality rates were the main factors in changing
species numbers.

According to some studies, scientists suggest that ocean acidification
affects the circadian system (natural oscillations that repeat approximately every
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24 hours), which may lead to further changes in fish reproduction. Changes in
salinity also negatively affect the behavior of male marine fish. The salinization
of freshwater and the increase in temperature lead to significant effects on the
physiological responses of freshwater fish.

Global warming is causing marine fish to migrate to cooler waters towards
the poles, according to observations. Researchers from the University of Glas-
gow have found that many fish populations in the world’s oceans are responding
to rising water temperatures by moving closer to the North and South Poles or to
deeper waters where temperatures are cooler [5].

For marine life, water temperature is a critical factor that affects their metabo-
lism, growth and reproduction. While some species can adapt to warmer conditions,
those that live in areas where warming is occurring more rapidly are also showing
changes in their geographic distribution. The rate of warming in some regions may
be too fast for fish to adapt, so migration is their best survival strategy.

While migration to cooler waters may help species survive in the short
term, it is not known how these changes will affect food chains and ecosystems
as a whole. The impact of global warming on marine ecosystems is expected to
increase, and the ability to predict fish movements is vital for the preservation
of ecosystems and ensuring food security. For the first time, domestic experts
conducted a large-scale study of the response of marine fish to increasing water
temperature, during which data on 115 fish species from all major regions of the
ocean were analyzed [6].

Agriculture is one of the main branches of the economy of many coun-
tries, and aquaculture, as one of its sectors, plays an important role in ensuring
food security, economic development of territories, and preserving biodiversity.

The main advantage of aquaculture is its ability to provide the popula-
tion with a significant amount of protein. This is of particular importance in the
context of global challenges such as climate change and the reduction of natural
fish stocks. Aquaculture plays an important role in the development of rural
areas, creating jobs, and supporting local economies. In addition, aquaculture
contributes to the development of related industries, such as the production of
fish feed, equipment for growing aquatic bioresources, and the introduction of
modern water purification technologies.

Aquaculture allows you to reduce pressure on natural ecosystems, since
the production of fish and seafood in specially created conditions is more sus-
tainable and efficient compared to traditional fishing.

But aquaculture also has some challenges. This is the need to minimize
the negative impact on the environment, in particular, reducing water pollution
and ecosystem degradation, ensuring the resistance of aquatic bioresources to
diseases and parasites. The transition to sustainable management of the industry
through the introduction of innovative technologies and practices will contrib-
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ute to reducing the ecological footprint, reducing greenhouse gas emissions into
the atmosphere and its adaptation to climate change.

The solutions to the problems associated with climate change are to adapt
to the current and future consequences of climate change and mitigate them
by minimizing the carbon footprint of the fisheries and aquaculture sectors by
reducing greenhouse gas emissions. Today, various ways are used to achieve pro-
gress in the fisheries and aquaculture sectors in reducing their carbon footprint,
but it is also worth paying attention to the need to adapt to changing conditions.

Up to sixty percent of fisheries costs are spent on fuel used to propel
vessels, when processing, cooling and freezing fish products on board. Further
processing, transport and marketing of fish products add to the carbon footprint.
At the same time, fishing and aquaculture have smaller carbon footprints than
other animal protein production. Moreover, almost the entire carbon footprint
of aquaculture comes from the production and transport of feed and fishmeal.

Aquaculture producers on the European continent depend on imported
feed and raw materials for their production. According to scientists from the Fac-
ulty of Food and Resource Economics at the University of Copenhagen, aqua-
culture is a promising sector for the production of animal-based food products
worldwide. But feed production accounts for the largest share of CO, emissions
from aquaculture. Although feed ratios can be reduced, reducing CO, emissions
depends on reducing dependence on imported feed ingredients. To make this
sector more sustainable, the issue must be addressed by reducing the content
or replacing ingredients. By-products such as fish heads, skeletons, trimmings,
skin, and other organs of local origin are being considered as feed ingredients,
which will eliminate greenhouse gas emissions associated with transportation.

The Nordic (Scandinavian) industry is already moving towards the pro-
duction of completely ecologically clean fish feed. Currently, marine ingredi-
ents make up approximately 20 % of the feed, but only 10 % of them are of local
origin (from the Nordic countries). Therefore, in order to switch to local marine
ingredients, industry producers in these countries will have to increase the pro-
duction of seafood, stimulate the production of local raw materials for feed.
Thus, it will be possible to reduce the carbon footprint by reducing dependence
on raw materials from countries of other regions. The use of more by-products
in feeds, more ingredients from single-cell technologies and more ingredients
from lower trophic levels is not excluded. Recently, there has been a shift to
ingredients of plant origin or using insects as alternatives to fish feed with a
lower carbon footprint.

Other factors contributing to the increase in greenhouse gas emissions from
aquaculture and environmental degradation include land use and deforestation for
the production of plant materials (e.g., soybeans) for feed; feed and faecal mat-
ter, which can contain nitrogen and phosphorus and can contaminate surrounding
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water resources; and fish escapes and high concentrations of parasites, which are
detrimental to both the local environment and natural fish stocks.

According to FAO, global fish consumption has increased by 122 % since
1990, and aquaculture now accounts for more than 50 % of this [7, 8]. The world
population is projected to reach 9.7 billion by 2050, an increase of 1.7 billion
from 2022 (Fig. 1). This will have significant implications for the supply of feed
for aquatic animals. To maintain apparent per capita aquatic animal feed con-
sumption at the estimated level of 20.7 kg projected for 2022 by 2050, the total
supply of aquatic animal feed would need to increase by 36 million tonnes (in
live weight equivalent), representing an increase of 22 percent.
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Fig. 1. Aquatic animal production and use for human consumption by 2032

The growth of the world's population is putting a strain on fisheries and
aquaculture due to the need to increase production volumes, which will require
70 % more protein. Aquatic products can meet this need in the future. Protein
from fish and other seafood, obtained from fisheries or aquaculture, is a vital
nutrient for providing the population with animal protein, fat and Omega-3 fatty
acids. By 2050, aquaculture will double its production and become the main
source of aquatic products [9].

Unlike fisheries, where fish can move/change their position in open water
bodies in response to changing conditions, fish in aquaculture are kept in a
certain place and the farm is affected by specific conditions caused by climate
change, which must be taken into account in each specific case.

Other negative impacts of climate change on aquaculture include impacts
on growth rates (fish grow faster and mature earlier in warmer water), produc-
tivity, the growing season and increased mortality, increased escapes, and the
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occurrence of harmful algal blooms, etc. In terms of fisheries, climate change is
pushing fish north, but the effects on ecosystems cannot yet be fully modelled.

The carbon footprint of fisheries is dominated by the use of fossil fuels
to propel boats, and fuel use varies significantly by fishery. Exploiting depleted
stocks requires more fuel per kilogram of fish caught, as low abundance and
density forces fishermen to search longer and use heavier gear to catch fish.
Higher catches and greater abundance of aggregations result in lower emissions
per unit of production. It is noted that greenhouse gas emissions can be signifi-
cantly reduced by switching from fuel-intensive methods, such as dredging and
bottom trawling, to alternative methods, such as traps, seines and gillnets.

Common environmental impacts of both fisheries and aquaculture include
energy consumption, greenhouse gas emissions, other toxic substances, plastic
pollution, seabed degradation and the introduction of invasive species.

Unfortunately, most of the changes to CO,-reducing fisheries that have
been implemented in recent years have been market-based management reforms
aimed at increasing efficiency. The reforms have not been specifically aimed
at reducing greenhouse gas emissions. Additional changes are needed, such as
finding a balance between fishing gears, increasing fuel efficiency by using, for
example, low-carbon engines, etc.

Iceland has a good track record in transitioning to sustainable fisheries. The
fishing industry has been and remains an important contributor to the national
economy and an important part of the culture. In the 1980s, Icelandic fisheries
faced two problems: overfishing and economic inefficiency, which have gradually
been addressed. Energy consumption by fish processing plants has decreased by
85 %. Soon, production facilities will run almost exclusively on renewable elec-
tricity. And when ships are in port, they will also use renewable electricity. By
2030, Iceland’s fisheries sector is forecast to reduce carbon emissions by 50 per-
cent (compared to 2005 levels), and by 2040, the country will become fossil fuel
independent. Total consumption of petroleum products in fisheries has decreased
by almost 50 percent (compared to 1990 levels). While in 1980, 90 to 100 workers
were involved in catching 2,400 tons of fish, in 2016, only eight workers were
needed to catch 3,200 tons of fish. This success was achieved thanks to effective
and consolidated fisheries management and investments in new modern vessels,
equipment and fishing gear. Quota systems were introduced, which contributed to
the reduction of overfishing and the restoration of fish stocks.

According to experts, incentives should be created for companies to imple-
ment innovative solutions and use resources more efficiently: not to try to increase
the volume of catches, but to look for solutions to create added value and get the
most out of each fish without waste; to open up new markets for their products, in
particular outside the food chain (medical products, cosmetics, etc.).

Ukrainian and foreign scientists are working to improve fisheries and
aquaculture management, using an integrated approach to limit the impact of
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climate change on the reproductive biocomplex of fish. Such studies combine
various factors, such as knowledge of the fishing area used by fishermen, knowl-
edge of the biology and ecology of specific species, as well as data from bio-
logical studies of fish. All this will contribute to improved management and
sustainable development. Understanding how different environmental factors
interact to manage fish reproduction is important for predicting environmental
phenomena related to fish populations and for potential applications in aqua-
culture. According to recent studies, climate vulnerability assessment should be
part of the fisheries management system and planning for the industry's adapta-
tion to climate change. Monitoring long-term demographic responses to climate
change is essential to protect vulnerable fish populations. The rate of climate
change often outpaces the average rate of evolutionary change. Therefore, mon-
itoring multiple responses and understanding their limitations is essential for
effective resource management and conservation of endangered species.

It is difficult to distinguish the effects of climate change from the effects
of poor management, as, for example, failures in natural fish stocking can be
caused by a variety of factors. The development of adaptation methods, such as
breeding climate- or salt-tolerant species, may have real prospects [10].

Most decisions taken for the further development of the industry should
be aimed at its sustainability.

Sustainable aquaculture can be a solution to the problem of feeding a
growing population. Aquaculture can make a significant contribution to the food
chain (food supply), and therefore should be developed in a way that is sustain-
able. Various closed system technologies are considered, including recirculating
tanks, flow-through systems, internal ponds, which can be used for many types
of aquatic bioresources (fish, molluscs, algae). The advantages of closed aqua-
culture systems are obvious, but their use is also aimed at avoiding the environ-
mental and food safety disadvantages of open aquaculture. Today, aquaculture
is the fastest growing food sector in the world with huge growth potential and
plays a key role in global food production.

Important steps towards the sustainable development of sectors that are
part of the food chain, including aquaculture, are being taken by the Food and
Agriculture Organization of the United Nations (FAQO). Achieving the Sustaina-
ble Development Goals is important for aquaculture. As it turned out, against the
backdrop of economic crisis, shocks and conflicts in recent years, combined with
extreme climate events and environmental degradation, modern agri-food sys-
tems are very vulnerable, which has exacerbated the growing threat to food secu-
rity. The number of people worldwide facing hunger is 735 million, 122 million
more than before the COVID-19 pandemic. In addition, more than 3.1 billion
people today cannot afford a healthy diet, and projections show that 600 million
people will be chronically undernourished by 2030. At the United Nations Food
Systems Summit (UNFSS) (2021) and the UNFSS Final Conference (2023),
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UN Member States recognized the multifaceted nature of food insecurity and
the need to address both supply chains and communities involved in all food
production sectors through the transformation of agri-food systems. In 2021,
FAO adopted the Blue Transformation Framework, developed in line with the
Strategic Framework of the Food and Agriculture Organization of the United
Nations (FAO) 2022-2031 and the FAO Committee on Fisheries Declaration
on the Sustainability of Fisheries and Aquaculture [9]. Its main objectives are
to maximize the opportunities offered by aquatic food systems to increase food
security, improve nutrition, eradicate poverty and support the achievement of
the 2030 Agenda for Sustainable Development. At the same time, they are fully
consistent with FAQ’s key strategies on climate change, innovation and biodi-
versity. The concept of the «blue» transformation aims for sustainable develop-
ment and resilience.

The «blue» transformation envisages minimizing environmental impacts,
improving biological protection and disease control through technology and
innovation, and developing capacity to ensure equitable outcomes that con-
tribute to the further development of the human, social, cultural and economic
aspects of aquaculture.

Sustainable production alone does not necessarily lead to a reduction in
hunger, so the Blue Transformation takes a systemic approach to creating sustain-
able, resilient, gender-sensitive and inclusive fisheries and aquaculture at local,
regional and global levels. At the same time, it ensures the resilience of aquatic
food systems to climate change and other natural and man-made disasters.

FAO has developed a Blue Transformation Roadmap for three global
goals (Fig. 2), which reflect FAO’s vision of what the transformation of aquatic
food systems should achieve by 2030:

AQUACULTURE FISHERIES VALUE CHAINS
0BJEC i aquac intansificati DBIECTIVE: Effactive management of all fisheries DBJECTIVE: Updated value chains ensure the social,
and expansion satisfies global demand for aquatic delivers heathy stocks and secures equitable economic and emvironmental viabifity of aquatic food
fonds and distributes benafits equitably livelibods systems

TARGETS:

® Effective global and regional cooperation, planning
and gavarnance snhancs ture devel

TARGETS:

® Effective policies, governance struclures and
instituti t ficheries

and management

® |nnpyative tech nokogy and management support the
wpansion of sustainable and resiient agquaculture
systems

® Equitable accass bo resources and semvices dalivars
new and secures existing aguaculture-based
livelihoods.

Impact 2nd use resources efficiently

® Rapular manitosing and repading messure the
grirwth ndl the scological, social and ecanomic
impacts of aquaculhure devalopment

® Equsitablle access to resources and serices
enhances the ivelihoods of fishers and fishworkers
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ecclogical, sacial and ecomomic objectives, whils
considering trade-offs

® Fishing fleets are efficient, safe, innovative and
profitabile

TARGETS:

® Efficient and

reduce food loss

= Transparent, inclusive and gender-equitable value
chaire support sustainable livelihonds

® Fisheries and aquacuiiure products access
intemational markets more effectively
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Fig. 2. Blue transformation roadmap. Objectives and targets of blue transformation
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1) sustainable expansion and intensification of aquaculture that meets
global demand for aquatic food, while ensuring equitable distribution of benefits;

2) effective management of all fisheries that ensure healthy stocks and
equitable livelihoods;

3) modernized water value chains that ensure the social, economic and
environmental sustainability of water-based food systems.

For each global goal, the roadmap outlines a set of targets that reflect the
social, economic and environmental aspects that need to be addressed to trans-
form aquatic food systems.

Sustainable aquaculture has the potential to provide sufficient quantities
of healthy, nutrient-rich food for the world’s population.

The Subcommittee on Aquaculture of the FAO Committee on Fisheries
has developed the Guidelines for the Sustainable Development of Aquaculture
(GSA). The GSA proposes a comprehensive approach to the management and
sustainable development of aquaculture, with the aim of implementing the 1995
Code of Conduct for Responsible Fisheries [11]. The GSA was developed in
response to the rapid expansion of aquaculture as the world’s fastest-growing
food sector, driven by scientific progress, technological innovation and invest-
ment, in the face of ever-increasing global demand for aquatic products. How-
ever, as with all food sectors, this rapid growth has raised concerns about the
sustainability of aquaculture and potential negative impacts. The GSA is the first
international document developed for this important sector.

The GSA is a set of common and agreed principles and practices that all
countries and stakeholders can use to make their aquaculture sectors synony-
mous with food security and nutrition, fair livelihoods, restored ecosystems and
climate resilience.

At the global level, climate change is one of the most pressing challenges
that prevent humanity from ensuring agro-ecological and food security, reduc-
ing poverty and achieving sustainable rural development. Anthropogenic influ-
ence on the climate system is a determining factor in the warming observed in
many countries of the world, including Ukraine. Due to the increase in average
air temperature and uneven distribution of precipitation, favorable conditions
are created for the spread of atypical species of flora and fauna, which in the
next 30-50 years may lead to a significant transformation of the majority of
climatic and natural zones in the world and in Ukraine.

In 2022, a total of 3,891 aquaculture enterprises were registered in
Ukraine. Of these, 1,286 are legal entities and 2,695 are individuals [12]. These
entities have grown up to 15,000 tons of aquaculture products. Aquaculture is
stagnating, which is primarily due to the military aggression of the Russian
Federation and its consequences — the destruction of infrastructure, equipment,
property, the destruction of established production and social ties and relation-
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ships, the loss of entreprenecurial efforts and other factors. At the same time,
climate change (decrease in the amount of surface water and increased fish mor-
bidity) remains a global problem in the field of aquaculture.

In 2019, a draft Strategy for Adaptation to Climate Change in Agricul-
ture, Forestry and Fisheries of Ukraine until 2030 was developed, which became
the basis of the Strategy for Environmental Security and Adaptation to Climate
Change for the period until 2030 [13].

The proposed measures for adaptation to climate change for fisheries and
aquaculture are based on an ecosystem approach and biodiversity conservation.
Among the most relevant measures for adaptation to climate change in fisheries
and aquaculture are:

— stimulating the improvement of monitoring of ichthyofauna in all sub-
sectors of fisheries in connection with climate change;

— strengthening the industry's resilience to natural weather phenomena,
developing an early warning system for such phenomena;

— creating an effective insurance system in the fisheries sector to mini-
mize financial losses to agricultural producers from adverse weather conditions;

— study, monitoring, development and implementation of plans for preventive and
curative measures to reduce the risks of fish diseases in the context of climate change;

— reorientation of fishing and breeding to species that demonstrate a ten-
dency to expand their range, improve the state of populations, or whose stocks
are in a satisfactory state;

— consideration of such changes in the rules of industrial and recreational
fishing;

—selection and breeding of new fish species; expanded implementation of
polyculture and increase in cultivation types;

— implementation of water-saving technologies, in particular the creation
of full or partial systems of UZV, technologies for water reuse;

— increasing the resistance of fish to the manifestations of climate change
by improving the conditions of their cultivation (full feeding, shading with nets).

Therefore, climate change requires significant transformations in the fish-
eries and aquaculture sectors: creation and operation of information systems
for the systematization and consolidation of data on fisheries, aquaculture, and
climate change at the level of a separate country; development and implementa-
tion of early warning systems that reduce the risk of disasters, accidents, fatal-
ities and contribute to the provision of humanitarian support in extreme situa-
tions due to climatic factors; introduction of innovative technologies, including
decarbonization of the entire life cycle chain of fishery and aquaculture products
(from production to marketing and sales); introduction of energy-saving tech-
nologies, availability of loans and programs to stimulate sustainable develop-
ment of enterprises, etc.
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Conclusion. Climate change, its consequences and challenges facing
the world are perhaps the biggest problem of our time. However, the warming
observed in recent decades is not just a natural process. Active human activity
over the past 200 years has led to the rapid accumulation of carbon dioxide in
the atmosphere. The consequences are an increase in the average annual temper-
ature on Earth, melting polar ice and rising sea levels, floods and catastrophic
storms, intense droughts and severe fires, water shortages, a decrease in biodi-
versity and the disappearance of some species.

Due to climate change and human activity, the number of vertebrate pop-
ulations has decreased by more than 70 % over the past half century. This is
a direct threat to humanity in terms of losses of plant and animal food, water,
medicines, etc.

Warming of the atmosphere and oceans, changes in precipitation patterns
and an increase in the frequency of extreme weather events pose serious dan-
gers to fisheries and aquaculture. The world's oceans are becoming increasingly
salty and acidic, which affects the physiology and behavior of many species of
aquatic organisms and changes their productivity, habitat parameters and migra-
tion routes.

Pollution of the Earth's atmosphere, increasing carbon dioxide concentra-
tions, is directly related to the consistently high rates of fossil fuel consumption

The main task of today in combating the climate crisis is to achieve car-
bon neutrality by 2050 and adapt to climate change.

Aquaculture, as one of its agricultural sectors, plays an important role
in ensuring food security, economic development of territories, and preserving
biodiversity. The main advantage of aquaculture is its ability to provide the pop-
ulation with a significant amount of protein. This is of particular importance in
the context of global challenges such as climate change and declining natural
fish stocks. Aquaculture plays an important role in the development of rural
areas, creating jobs, and supporting local economies. In addition, aquaculture
contributes to the development of related industries, such as the production of
fish feed, equipment for growing aquatic bioresources, and the introduction of
modern water purification technologies.

Aquaculture allows you to reduce pressure on natural ecosystems, since
the production of fish and seafood in specially created conditions is more sus-
tainable and efficient compared to traditional fishing.

Most decisions made for the further development of the industry should
be related to the transition to sustainable aquaculture development.

Important steps towards sustainable aquaculture are being taken by the
Food and Agriculture Organization of the United Nations (FAO). The Blue
Transformation Concept was adopted in accordance with the FAO Strategic
Framework for 20222031 and the Declaration of the FAO Committee on Fish-
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eries on the Sustainability of Fisheries and Aquaculture, and the Blue Transfor-
mation Roadmap was developed for three global goals. The Subcommittee on
Aquaculture of the FAO Committee on Fisheries has prepared the Guidelines
for Sustainable Aquaculture (GSA), which propose an integrated approach for
the management and sustainable development of aquaculture with a view to
implementing the Code of Conduct for Responsible Fisheries.

Therefore, the development of sustainable aquaculture has great potential
to address the environmental crisis and enhance food security, providing suffi-
cient quantities of healthy, nutrient-rich food for the world’s population.

CBITOBA AKBAKYJIbTYPA B YMOBAX AAANTALIT
[0 3MIHU KNIMATY

Miwonesa 0. A. — cmapwa sukiadauxa, ekcnepm 3 excnopmy 0o €C,
Xepcorncoruil OepoicasHuil azpapHo-eKoHOMIYHUIL YHIGepcumen,
dyudyaeva.olga@gmail.com

VY crarTi po3WIsIHYTO BUKJIMKY Ta HACIIIKU /U KIIIMaTy Ha TUIAHETi, CIIPOBOKO-
BaHi aKTHBHOIO JISUTEHICTIO JTFOMUHE 3a ocTtaHHi 200 poKiB, sKa MpHUBeEa 10 MIBUIKOTO
HAKOMMYEHHS BYTJIEKUCIIOTO Ta3y B arMocdepi. [linBuIIeHHs cepenHbopiaHOi TemIe-
patypu Ha 3emiti, TaHEHHsI JTLOJOBHKIB Ta MiABUIICHHs piBHS CBITOBOrO OKeaHy, €KC-
TpeMaJIbHI MPUPO/HI sBUIIA (TOBEHI, KaTacTpo(iuHi ITOPMH, IHTCHCHBHI TIOCYXHU Ta
CWJIBHI TIOXKEXK1), 3MCHIIICHHS 010pi3HOMAHITTS Ta 3HUKHCHHS JICSIKUX BH/IIB.

CBITOBUI OK€aH CTa€ BCe OUIBII COMOHUM 1 KHCIIMM BHACIIIOK IMOTEIUIIHHS aT-
Mocdepu Ta OKeaHiB, 3MIHH PEXHUMY OIAIiB i 30IMBIICHHS YacTOTH EKCTPEMaIbHUX
morogHuX sBUI. Lle Hece 3arpo3mmBi HeOE3MEeKHW M PHOATbCTBA Ta aKBAKYIBTYPH,
BILIMBAE Ha (hi310JIOTiI0 Ta MOBEAIHKY Oararbox BHIIB TipO0IOHTIB, 3MIHIOE X IPOIYK-
TUBHICTb, MITpalliifHi IPOIIECH Ta TApaMETPH OCEITHIIA.

Tak sik OCHOBHIM 3a0py/iHIOBaYe€M arMoc(epH € BYIJICKUCIHI Ta3, MeTaH, 1HII
KOMITOHEHTH MapHUKOBHX T'a3iB, KOHIIEHTPAMI] SIKMX CTaOlIbHO 30UIBIIYIOTHCS, [I€ Ha-
MPSIMY 3QJICKUTh BiJl BUCOKUX TEMIIB CIIOKUBAHHS BUKOITHOTO MajiBa. TOMY, TOJOB-
HUM 3aBJaHHA NPOTUAIl KIIMATHYHIA KPU3i € TOCATHEHHS BYIJICLEBOI HEUTPAIBHOCTI
1o 2050 poky Ta aganTalis 0 3MiHU KIIiMary.

AXBaxynbTypa BiJIIrpae BXJIMBY POJIb Y 3a0€3MeUeHHI MPOIOBOIBIOT Oe3IeKH,
E€KOHOMIYHOMY PO3BUTKY TEpUTOpiH, 30epekeHHi OiopisHoManiTTs. Lle Mae ocobnuBe
3HAYECHHS B yMOBaX IVI00AIbHUX BUKIIMKIB, TAKHX SIK 3MIHM KJIIMaTy Ta 3MEHILICHHS IIPH-
POMHUX PUOHKX 3amaciB. AKBaKyJIbTypa 03BOJISIE 3MEHIIIMTH THCK HA MPUPOJHI KO-
CHCTEMH, OCKUIBKH BHPOOHHIITBO PUOHM Ta MOPEIPOAYKTIB y CIIEIialbHO CTBOPEHHUX
YMOBaX € OiIBIII CTATHM 1 €(DEKTHBHUM MOPIBHIHO 3 TPAJAUIIIHHUM BUIIOBOM.

BinpuricTe pilieHb TPUHHATHX ISl TOAAJBIION0 PO3BUTKY Ially3i MaloTh OyTH
OB’ 5I3aHi 3 TIEPEXOIOM JI0 CTIMKOTO PO3BUTKY aKBaKyJIBTypH.

VY cTarTi po3nITHYTO PillIeHHS, SIKi BXKe 3aporioHoBaHi [IpoIoBoIBI0I0 Ta CLTECEKO-
rocriofapcbkoio oprasizariero OOH (DAO). Konrmeris «bmakutaol TpaHC)OPMAITiIO,
mo po3pobieHa BimmoigHO 10 Crpareriunoi pamkoBoi mporpamu PAO nHa 2022-2031
poxku ta [exnapartii Komitery ®@AO 3 pubHOT0 rocrogapcTsa mpo CTidKICTh pudaibCTBa Ta
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aKBaKyJIbTypH, «Jlopoxus kapra «bnakuTHOT Tpancopmarii», KepiBHi npuHIMIHT cTajo-
r0 po3BUTKY akBakynsTypH (GSA), miarorosneni [linkomiterom 3 akBakynsTypr Komirery
DAO 3 prbaIbCTBa, AEMOHCTPYIOTh BaXKJIMBICTh KOMIUIEKCHOTO MIXOMY IS YIIPABIIiHHS
Ta CTAJIOr0 PO3BHUTKY CBITOBOI aKBaKyJIBTypH. AJDKE, PO3BUTOK CTaNIOl aKBAKYJIBTYPH Mae
BEJTMKHN TIOTEHITIaJ TSl BUPIMICHHS MPOOJIeM eKOIOTIYHOI KPH3H Ta MONTHOICHHS TTPOJI0-
BOJIBYIOT Oe3MeKu, 3a0e3MeUCHHS HACCIICHHS JOCTATHROK KUIBKICTIO 3M0pOBOi, Oararoi Ha
MOXKMBHI PEYOBHHH Xap4OBOi MPOJIYKIIii, afanTaii 10 3MIHU KJlimMary.

Kitro4oBi ciioBa: 3MiHa KJIiMary, €KoJIOTiuyHa KpH3a, IPOJOBOJIbYa Oe3reKa, craia

AKBaKyJIbTypa, aIalTallis 0 HACTIIKIB 3MiHU KJTiIMaTy.
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BUPOBHULITBO TA PEAJI3ALIIA TOBAPHOI
NPOAYKLIi AKBAKYNIbTYPU B YKPAIHI

Jaspunmwox O. O. — K. c.-e. H., Ooyenm,
JHicozypcoka /. B. — k. c.-e. H., OoyeHm,
Bepoenvuyk T. B. — k. c.-e. H., OoyeHm,
bopuienxo B. B. — 0. c.-e. H., npogheccop,
Tonicvkuil Hayionanvnull yHigepcumenmn,
Oksana_lavren@ukr.net

CrarTs MpHUCBAYCHA KOMIUIEKCHOMY aHANi3y JUHAMIKHA Ta Cy4acCHOTO CTaHy BH-
pPOOHUIITBA TOBAPHOI MPOAYKIIii akBaKylIbTypu B Ykpaini npotsirom 2020-2024 poxkis.
AKTyaJpHICTb JOCIIDKCHHS 3yMOBIICHA 3pOCTAIOU0I0 POJLIIO aKBaKYJIBTYpH y 3a0e3Ie-
YEeHHI MPOJOBOJIBY0T OE3IIEKN Ta EKOHOMIYHOMY PO3BHUTKY KpaiHHM, a TAKOX ii cTpareriy-
HUM 3Ha4YCHHIM y TJIOOAIbHOMY KOHTEKCTI.

HocnimkenHss 6a3yeTbesi Ha aHaNi31 KUTBKICHUX ITOKAa3HHKIB Ta CTPYKTYPHHUX
3MiHax BHpOOHHITBA. [ 300py Ta cucTemaTH3amii JTaHMX BHUKOPHCTAHO OQiIiiHi
cTaTucTHYHi aaHi JlepkaBHOTro areHTCTBAa YKpaiHU 3 PO3BUTKY Mejiopailii, puOHOro
rocCIro/IapcTBa Ta NPOAOBOJIFYMX IIPOrpaM, HayKoBi myOuikaliii Ta rairy3esi 3BiTH. 3acTo-
COBAHO CTaTUCTUYHHH Ta MOPIBHSUILHUN aHAII3.

Pesynbratn 1ociiUKEHHS TOKa3yIoTh, IO AKBaKyJIbTYpa B YKpaiHi XapakTepH-
3y€ThCS TETEPOTCHHOI0 CTPYKTYPOIO TOCHOAAPIOBAHHS 3 JIOMIHYBAHHSM CTaBKOBOTO
puOHUITBA. 32 OCTAHHIN 3BITHHHA PiK CIIOCTEPITa€ThCs MO3UTHBHA TUHAMIKA Y BHPOO-
HUILITBI IPOJYKIIT aKBaKYJIBTYPH: 3araJibHUN 00csT BUPOOHUITBA 3pic Maiixe Ha 22 % 1
nocsir 18621 Tonnu. OCHOBHUM THUIIOM BOAOMM JUIs KyJIbTUBYBaHHSI T1/JpOOIOHTIB 3aJ1-
MIAFOTHCS CTaBH, Jie BUpomeHo 18009 ToHH TOBapHOT MPOMYKIIIL.

AHani3 IaHUX CBIMYHTH MPO MPOTPECHBHUI PO3BUTOK AKBAKYJILTYPH, IO Bi-
JI00paxaeThCsl y 301BIIEHHI 00CSTIB BUPOOHUIITBA TOBapHOI pubu Ha 3353 TOHHU y
nopiBHAHHI 3 2023 poxoM. J{nHamika BUPOOHHUIITBAa TOBAPHOI MPOAYKIIii aKBaKyIETYPH
HPOTITOM JIOCIHIZPKYBAaHOTO TIEPIioJly XapaKTepHU3yeThCs BapiaTHBHICTIO. 3adikcoBaHO
craj BupoOHunTBa y 2022-2023 pokax 3 nonayisiinM 3poctaHusaMm y 2024 poui. Jlinge-
paMy y BUpOOHHITBI € KOPON Ta POCIWHOIAHI BUHM PUO, MPOTE BOHU TAKOX 3a3HAIIH
3HIKCHHsT 00csTiB y 2022-2023 pokax 3 BigHOBIEeHHSIM y 2024 poui. BupoOGHHIITBO
KOPOIIOBHX Ta IHIINX BHIB pr0, TAKUX SIK CyJaK Ta IIlyKa, IEMOHCTPYE NO3UTHBHY TEH-
JeHIi0, 0cobmmBo y 2024 pori. O6csaru BUpOOHUIITBA COMOBHX Ta OCETPOBHX 3aJIHINA-
I0ThCs BIZIHOCHO CTa0LJIbHUMH Ha HU3bKOMY DiBHI.

CrarycTuuHi AaHi CBiI4aTh MpO MOTEHIIAI PO3BUTKY aKBaKyJIbTYpH B YKpaii,
aJie TaKoXK BKa3yIOTh Ha HAsIBHICTh BUKJIMKIB. J{J1s1 TTOIA)IBIIIOr0 3pOCTaHHS Taly3i He00-
X1THO BpaxoByBaTH (haKTOpH, IO BIUTMBAIOTH Ha JHHAMIKY BUPOOHHUIITBA, Ta PO3POOIIs-
TH €(EeKTHUBHI CTpATerii pO3BUTKY.

KirouoBi crmoBa: akBakyibTypa, TOBapHa MPOAYKIiA, pUOHHWITBO, YKpaiHa,
PO3BUTOK.
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IMocranoBka mpodieMu. AKBaKky/IbTypa B YKpaiHi € CTpaTeriyuHo BaKiu-
BUM CEKTOPOM €KOHOMIKH, 110 3a0e3revye HaceleHHs IIHHUMH Xap4OBUMH IIPO-
nykramu. OcTaHHI TEHJICHIIIT CBi[YaTh PO 3pOCTaHHS IHTEPECY JI0 aKBaKyJILTypH
SIK TIEPCHIEKTUBHOTO HAIIPSIMY PO3BUTKY arpoIlipOMHUCIIOBOTO KOMIUIEKCY Kpainu [1].

VY mobanbHOMYy MacmTadl akBaKyJabTypa € JITUHAMIYHO 3POCTarOYUM
CEKTOPOM TBapMHHUIITBA, IO BiAIrpae KIOUOBY POJb y 3a0e3MedeHH] Mpoo-
BOJIBYOT Oe3nexu. Ii 3HaueHHs B KOHTEKCTi 3a0€3MeueHHs JIF0CTBA IIPOAYKTaMU
XapuyBaHHS JEMOHCTpPY€E CTa0UIbHY TEHCHIIIIO 10 3pocTaHus [7].

AHani3 octaHHIX gocaimkeHb i myGaikamiii. B Ykpaini akBakynsrypa
nociJjae TPeTIo TIO3HUIIiI0 32 00cATaMy BUPOOHHUIITBA TBAPHHHOTO OiJKa, MOCTY-
MaroYKCh JIMIIE CKOTApCTBY Ta NTaXiBHULTBY. KpiM TOro, po3BUTOK aKBaKyb-
TypW Ma€ 3HAYHUI BIUIMB Ha 3a0e3IeueHHs 3aiHATOCTI HACEJICHHS B CUILCHKIN
MICIIEBOCTI Ta MprOepeKHUX perioHax [3, 8].

IMocTanoBka 3aBaaHHs. 3 OV Ha 3pOCTAIOYY POJIb aKBAKYJIBTYpH Y
3a0e3MnevyeHH] MPOJOBOIBIOT Oe3MeKH Ta EeKOHOMIYHOTO PO3BUTKY, JAaHE AOCIHi-
JOKEHHsSI Ma€ Ha MeTi KOMILJIEKCHO OLIHUTH IWHAMIKy Ta CTaH BUPOOHMITBA
TOBapHOI MPOIYyKIIii akBaKyIbTypH B Ykpaini npotsirom 2020-2024 poxis.

Marepiaja Ta metoau. JlocikeHHs Oylio MPOBEIEHO HIISIXOM BHKOPH-
CTaHHS KUIbKICHUX ITOKAa3HUKIB BUPOOHHIITBA, aHAI3y CTPYKTYpPHUX 3MiH Ta
OIIHKY (haKTOPIB BIUIMBY, TAKUX K €KOHOMIYHI YMOBH, TEXHOJIOTIYHI iIHHOBa-
1ii, IeprKaBHa MOJIITHKA Ta €KOJIOTIYHI (hakTopH, yepes 30ip Ta CUCTeMaTH3allii0
JaHKX 3 OQIIHHUX JHKEpes, HAyKOBUX IyOITiKaliil Ta raimy3eBuX 3BITiB, a TAKOXK
3aCTOCYBaHHsI CTaTHCTHYHOTO Ta IMOPIBHSUILHOTO aHaji3y, 3 BUKOPHCTaHHSIM
oQimiHHUX CTATUCTHYHMX JaHuX Jlep:KaBHOTO areHTcTBa YKpaiHU 3 PO3BUTKY
Meltiopaiiii, puOHOrO rocmojapcTBa Ta IMPOMOBOJIBIMX MPOTpPaM, HAYKOBHX
nmyOmiKkamii Ta raimy3eBux 3BiTiB [2-4, 6].

Pe3ynbTatn gociimkeHb. AKBaKylbTypa B YKpaiHi XapaKTepU3yeThCs
TeTePOreHHOI0 CTPYKTYPOKO T'OCIIOJapIOBaHHs, KOXKHA 3 (DOpM SIKOT Bipi3HS-
€ThCs CIeUU(pIUHUMH PUCAMK Ta BHOCUTH ArdepeHuiiioBaHnid BKIa]] y 3arajib-
HuUl 00csr nmpoaykiii. Tpa uiliitHO Ta JOMIHYI0400 (POPMOIO € CTABKOBE PHO-
HUITBO, 110 0a3yeThcs HA KyJBTUBYBaHHI TiIPpOOIOHTIB y MITYYHO CTBOPEHHUX
BojoiMax. JlaHuii MeTox 03Bois€ €(hEKTHBHO BHUKOPHUCTOBYBATH IMPHUPOIHI
pecypcu Ta 3abe3nedye BiTHOCHO HH3bKY COOIBapTICTh KiHIIEBOTO IMPOIYKTY.
[Ipore, cTraBkOBe PUOHHMLTBO € BPA3IMBUM J0 METEOPOJIOTIYHUX (DaKTOpiB Ta
JIEMOHCTPY€E OOMEKEHHUI MOTEHITial sl IHTeHCU(iKaIlii BAPOOHMYHUX ITPOIIECIB.

CanxoBe pHOHHIITBO, 1110 TTepeadayac KyIbTHBYBaHHS TAPOOIOHTIB y crie-
[iali30BaHUX CaJKaX, PO3TAIlOBaHUX y TPUPOJHHUX BOAOHMAX, Ma€ 0OOMEXKEHE
MOIIUPEHHS B aKBaKy/IbTypi Ykpainu. /laHuil MeTOa JO3BOJISIE €KCILTyaTyBaTH
BEJIMKI BOJIHI 00'€KTH, TaKi K BOJOCXOBHIIA Ta 03€pa, JJIs IS aKBaKyJIbTypH.
CaznxoBe pUOHUITBO € MEPCIIEKTHBHUM HAMPSIMOM AJISl PO3BUTKY aKBaKyJIbTypH
B PerioHax 3 I0CTaTHIMU BOIHUMH PECypCaMH.
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VY 2024 poui B CeKTOpi akBakyIbTypd YKpainu Oynao 3amistHo 3163
Cy0'eKTH TOCTIOapIOBaHHs. 3a JaHUMH 3BITHOCTI, 3arajbHa KUIbKICTh MpalliB-
HUKIB y cepi akBakynbTypH (3 ypaxyBaHHSIM HOBHOI, CE30HHOI, YACTKOBOI Ta
TUMYaCOBOI 3alHATOCTI) CTAaHOBUTH 5395 0ci0, 3 Hux 1182 xinku [2].

3a ocTaHHi{ 3BITHUI PiK CIIOCTEPIra€ThCs MO3UTUBHA AWHAMIKA Y BUPOO-
HUITBI NPOAYKLIi akBakyIsTypu: y 2024 poui 3araibHuil 00CsT BUpOOHUITBA
3pic Maibke Ha 22 % TOpPIBHSHO 3 MOMEpeHIM poKoM i gocsr 18621 tonn
(tabmuusg 1). OCHOBHUM THITOM BOJIOWM JUIsl KYJBTUBYBaHHS T1ApOOIOHTIB 3a11H-
LIal0ThCS CTaBH, Ae BupouieHo 18009 ToHH ToBapHOT MPOMYKIIii, 110 CTAHOBHUTH
3HauUHy YacTHHY 3arajbHOro oOcsry. BupoOHUITBO y pe3epByapax Ta Oaceii-
Hax ckjano 315 TOHH, B yCTaHOBKAax 3aMKHYTOro BojorocTtadaHHs (Y3B) —
181 ToHH, a y cankax — 116 ToHH.

Tabnuys 1. BupoueHo ToBapHOI MPOAYKUil aKBaKyJIbTYPH, TOHH

H Poxn Y cepen-
a3Ba pnﬁ}mub-u HbOMY
KHX MOTYKHOCTEH 2020 2021 2022 2023 2024 32 5 pokis
y cTaBax 16550 14843,2 | 13467,3 14748 18009 15523,5
y cajikax 25,7 25,1 226,8 53,55 116 89,43
y OaceitHax 480.,4 5442 2314 184.,9 315 351,18
B aKBapiymax 131,7 715,3 53,4 281,6 0 236,4
B THIX BOHHX 1380 753,9 651,2 0 181 593,22
00’exTax
3arajsioMm 18567,8 16881,8 | 14630,1 15268 18621 16793,74

AHami3 JaHUX CBIAYUTH MPO MPOrPECUBHUN PO3BUTOK aKBaKyJIbTYpH,
10 BifloOpa)kaeThCsi y 301IbIICHHI OOCSTIB BHPOOHMIITBA TOBapHOi puOH
Ha 3353 ToHHUM y mopiBHsIHHI 3 2023 pokom. JlomiHyrouuM QaxTopoMm y
[bOMY 3pOCTaHHI BUCTYIIA€ CTABKOBE PHOHHUIITBO, sIKE 3a0€3MEeYHIIO TTPUPICT
y 3261 Tonny (pucyHok 1). BaxnauBo Big3Ha4MTH, IO JlaHA TEHACHIIS 10
3pOCTaHHs MEepEepPUBAE TPUBAJIUN IMEPiOJ 3HUIKEHHS OOCATIB BUPOOHHMIITBA
OPOAYKINT aKBaKyJIbTYPH, IO CIIOCTEPIraBcsl MPOTATOM TPHOX IMOMEPEIIHIX
POKiB.

VY cTaBKOBUX rocnoiiapcTax YKpaiHu MpiopuTeTHUME 00'€KTaMi KoMep-
[IIfHOTO BHPOIIYBAaHHS € MPEACTABHUKK POJMHU KOPOIMOBHX, 30KpeMa KOPOI
3puvaitauii  (Cyprinus carpio), toBcromobuk Oinuit  (Hypophthalmichthys
molitrix) ta amyp Oinuii (Ctenopharyngodon idella). 1li Bumu xapakrepusy-
IOThCSI BUCOKOIO Q/IaITHBHICTIO JI0 YMOB INTYYHUX BOAOMM, HIBHJIKAMH TEM-
[aMH POCTY Ta IIIHHUMH XapYOBUMH SKOCTSIMH.

Kpim Toro, KynbTUBYIOTBCS 1 1HII BUAM iXTiodayHH, IO JeMOHCTPYIOTh
MOTEHLIAN JJIsl TIPOMKCIIOBOTO PO3BENICHHS B YMOBaX KOHTPOJILOBAHOTO cepe-
JoBuia (Tabauis 2).
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Puc. 1. BupoueHo ToBapHOi npoayKuii akBaKyJbTYPH 3a 5 pokiB

Tabauys 2. O6cArn BUPOOHUITBA 32 BUIaMH pU0, TOHH

Poxu
I'pynu 00’eKTiB
algakyﬂmypn 2020 | 2021 | 2022 | 2023 | 2024 | cepembomy
Cazan/xoport 80142 | 74105 | 74388 | 7122.8 | 88962 7776,5
Pocanroinsi 77042 | 6039,5 | 44957 | 57654 | 62032 60416
Comosi 2748 | 283,7 | 1718 | 2579 | 258 2490
Ocerposi 79.1 77.1 47 436 43 57,96
Tlococesi 2309 | 3121 | 391,1 | 409 379 344.4
Temi s pu6 | 22644 | 27587 | 20857 | 1671,6 | 28416 23244
3aranom 18568,0 | 16882,0 | 14630,2 | 152703 | 18621 167943

AmHaniz JaHux axBakyaeTypu 3a 2024 pik JEMOHCTPYE, IO OCHOBHUMH
00'eKTaM¥l  KyJIBTUBYBAHHS 3QJIMIIAIOTHCS MPESACTABHUKH POJMHH KOPOMOBHX
(Cyprinidae). Cepen Hux mominye kopon 3Buuaiinmii (Cyprinus carpio) 3 obcsrom
BUpOOHHULTBA 8896 TOHH. 3HAUHY YaCTKy CKJIHalOTh TAKOXK POCIMHOIAHI BHIM:
6immit ToBcrono6 (Hypophthalmichthys molitrix) — 1576 tonn, ctpokaruit ToBCTO-
7106 (Hypophthalmichthys nobilis) — 1480 TouH, Ta ix ri6pumsi popmu — 1378 ToHH,
a Takox Oinuit amyp (Ctenopharyngodon idella) — 637 tons (prcyHok 2).

OkpiM KOpoOmoBuX, y chepi akBakyabTypH YKpaiHH BHPOILYIOTHCS i
iHm Bumu pud, 30kpema cynak (Sander lucioperca) — 1854 TonH, paiigyxHa
dopens (Oncorhynchus mykiss) — 341 touwn, myka (Esox lucius) — 211 ToHH.
JonaTkoBO KynbTHBYIOThCs KiapieBuit com (Clarias gariepinus) — 104 ToHH,
amepukanchkuii rosems (Salvelinus fontinalis) — 38 Toun, crepisis (Acipenser
ruthenus) — 27 touH, cubipchkuii ocetep (Acipenser baerii) — 16 TonH Ta iHmi.
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Puc. 2. O6csiru BUPOOHUITBA pUOH B cepeIHLOMY 3a 5 PpOKiB

3rifHo 3 1aHUMU 32 TONepenHill piK, JiAepCTBO Y BUPOOHHUITBI MPOIYK-
Lii aKBaKyJIbTypH NPOJEMOHCTPYBaIN HACTYIHI perionu: Yepkacbka oOmacTb
3 o0csarom 4400 TonH, JIpBiBCcbKa oOmacTh 3 1543 toHHAMM, XMEIbLHHUIIbKA
obnactb 3 1517 Tonnamu, KipoBorpaaceka obnacts 3 1456 tonnamu ta Cym-
cbka obnacts 3 1403 ronnamu. L{i nani BKa3yloTh Ha 3HAYHY perioHaabHy Aude-
peHLialio y NPOAYKTUBHOCTI aKBaKyJIbTYPH.

AmHasi3z 1aHux peaiizauii mpoayKLUil akBaKyJIbTypH A03BOJISIE BU3HAYUTH
(axTopu, 10 3yMOBIIOIOTH AWHAMIKY OOCSTiB BUPOOHHUITBA B OCTAHHI POKH.
Haii6inbin cTabiTbHUM CErMEHTOM € BUPOOHHUIITBO KOPOIIOBUX BUAIB. O0cAru
peastizanii mpoxyKIii BITYM3HSHOI aKBaKyJIbTypH CYTTEBO 3aJieKaTh Bij edek-
TUBHOCTI MapKeTHHTOBHX CTpareriid. bijbuiicTb yKpaiHChKUX BHPOOHUKIB HE
MPUIIISE HAJEKHOI YBard MapKeTHHTOBOMY aHaji3y, 30KpeMa, JOCIiIKeHHIO
CIIOJKMBUHX IIEpEBar Ta BUKOPUCTAHHIO PEKJIAMHUX pecypciB. Peasnizaris ToBap-
HOT puOH 3iHICHIOETBCS IEPEBAYKHO Y )KUBOMY, HEOOPOOJICHOMY BUIIISI.

VY xpainax €C nonynspusauiss puOHOT TPOAYKLii, BKIIOYAIOUH MiCIIEBi
BUIM, MiATPUMYETHCS JepKaBHUMH (OHOAMU. AHAII3 €BPONEHCHKOrO JI0C-
BiTy IOKa3ye, 10 ApiOHI rocmonapcTBa HE MOXYTh €(EKTUBHO 3ilICHIOBATH
MapKETHHIOB] 3aXOAW BIACHUMHU cuiaMu. HeoOximHo mpoBecTn mornmubieHe
JOCHIDKEHHSI LbOTO NMUTAHHS, BPAaXOBYIOUM TEHICHLII CIIOXKHBAaHHS PHOHOT
nponykuii B YKpaiHi, SKi BiAIIOBIIAIOT €BPONEHCHKUM, X04a i 3 IEBHUM Bij-
craBaHHsAM. CroknBayi, 0COOIMBO y BEIMKHX MiCTaX, BUSABJISIIOTh TEHACHLIIO
110 BiAIMOBH Bi puadaHHs HeoOpoOiIeHoi pudH, 1o noTpedye 3HAYHUX 3yCHITb
JUIs1 IPUTOTYBaHHS.

3aBIsSIKM 3aX0fiaM, BXKUTHM BHPOOHHMKAMH, CIIOCTEPIraeThCsl 3pOCTaHHS
o0csriB peanizanii ToBapHOi puOH B LIJIOMY Ta 32 OKPEMHMH IPYyTIaMH, BKJIIOYa-
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1041 KOpOTa, OCETPOBI BUAM PHOM Ta IHIIMX BHUJIIB aKBAKYJIbTYpH. 3MEHIICHHS
o0csriB peanizaiii 3a)ikCOBaHO Il POCIUHOITHUX, COMOBHUX, JIOCOCEBUX Ta

(Tabmuug 3).

Tabnuysa 3. O6csiru peaJtizauii ToBapHoi pudu, T

I'pynu 06’exTiB Poxn v
AKBAKYJIbTYPHU 2020 2021 2022 2023 2024 CepeIHbOMY
Cazan/koport 49742 4531,2 3691,3 43283 4701,9 444538
Pociaunoinni 4495 3660 2131,4 2391,2 1597.,5 2855,02
ComoBI 208.,3 2227 116,4 126,7 78,1 150,44
OcetpoBi 29,5 28,7 31,9 20,5 31,05 28,33
Tlococesi 168,7 | 2534 | 2718 | 35938 | 3277 323,08
Trumi 1656 1972 728.,2 2216,4 2438,7 1802,26
3aramom 11531,6 | 10668,3 | 6971,4 9676,9 9175 9604,51

Jlnnamika peasizartii BITIM3HIHOT TPOAYKITiT aKBAKYJIBTYPH MTOKA3y€e HEO-
HOPIMHY KapTHHY. 3TiTHO 3 JTaHWMH, CIIOCTEPIraeThes 3POCTAHHS pearizarlii
koporma (+374 T), inmux BumiB (+222,3 1) ta ocerpoBux (+1055 T). BogHo-
gac, 3aikcoBaHO 3MEHIIEHHS peanizamii pocinHoinaux (—793,7 T), COMOBUX
(-48,6 T) Ta mococeBux (—266 T).

Jlnst kparoro po3yMiHHS AMHAMIKH MTOOY/IYIO CTOBITYMKOBY Jiarpamy, /e
Bicb X Oyzme BimoOpakatu Buj puOH, a Bich Y — 3MiHy 00CSTiB peamizarii y
ToHHaX (prcyHOK 3). [loOynoBaHa miarpaMa Ha0UHO ITFOCTPYE I1i 3MiHH, J03BO-
JISI0YM IIBHJIKO OIIHWTH JMHAMIKY peastizamii pi3sHUX BUAIB puOH. 3pocTaHHs
MO3HAYEHO 3€JIEHUM KOJTbOPOM, & 3MEHIIIEHHS — YePBOHHM.

[dunHamika peanizauii BITYM3HAHOI NPOAYKLII aKkBaKynbTypun
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3HauHe 3pOCTaHHS peaii3ailii OCeTPOBUX MOXKE CBIIYMTH TPO IiJBH-
LICHHS MOMHUTY Ha el BUA pubM abo ychmiliHy peali3alilo MapKeTHHIOBUX
cTpareriii BUpOOHHKaMHU.

3MEHIICHHS peai3allii poCIMHOIIHUX, HMOBIPHO, MOB'sI3aHE 3 0COOIH-
BOCTSIMU PUHKY Ta KOHKYpEHIIi€lo 3 00Ky iHmMX BUIiB pruOu. HeoOxigHo mpo-
BECTH JOAATKOBHA aHaJIi3 JJ1sl BU3HAUYCHHSI KOHKPETHHUX MPHYHH.

B uinomy, auHamika peaiizamii BITYM3HSHOT MPOAYKIIT aKBaKyJIBTYPH €
CKJIaJIHOIO Ta MOTPeOy€e MOAAIBIIOT0 JOCTIHKEHHS 3 YpaxyBaHHIM Pi3HUX (ak-
TOPIB, BKJIIOYAIOYM PHHKOBI TEHJEHIIII, CIIOXHMBYI TepeBar Ta MapKeTUHIOBI
cTparerii BUpoOHUKIB.

JuHamika BHpOOHHIITBA TOBAPHOI MPOAYKIIi aKBaKyJIETYpPH IMPOTATOM
JOCITI/PKYBAHOTO TIEPIOJy XapaKTePU3YEThCs BapiaTUBHICTIO. 3adikCOBaHO
cnaj BupoOHunTBa y 2022-2023 pokax 3 moAgainbIuM 3poctaHasm y 2024 poti.

Jlinepamu y BUPOOHHITBI € KOPOIN Ta POCIWHOIAHI BUAM PHO, MPOTE
BOHHM TaKOXX 3a3HAJN 3HWKEHHs 00csriB y 2022-2023 pokax 3 BiIHOBJICHHSM Y
2024 pori.

BupoOHUIITBO KOPOTIOBHX Ta IHIIMX BUIB PHO, TAKUX SIK CyAaK Ta HIyKa,
JEMOHCTPYE MO3UTUBHY TEHACHII10, 0co0mrBo y 2024 potii.

OO0csirn BUPOOHUIITBA COMOBUX Ta OCETPOBUX 3aJIUIIAKOTHCS BiIHOCHO
CTaOlIbHUMH Ha HU3bKOMY PiBHI.

CrarucTH4Hi JaHl CBiIYaTh PO TMOTEHIiall PO3BUTKY aKBaKyJIBTYpH
B YKpaiHi, aje TakoK BKa3ylTh Ha HAasBHICTh BHUKIMWKIB. {15 momanbiioro
3pOCTaHHsI Talxy3i HeoOXiHO BpaxoByBaTH (aKTOpH, IO BIUIMBAIOTH HA JWHA-
MiKy BUPOOHHUITBA, Ta PO3POOIATH epEeKTUBHI CTpaTerii pO3BUTKY.

BucnoBku. OctaHHiME pokamMu B YKpaiHi CIIOCTEPIracThCsi MOCHICHHS
yBard J10 akBaKyJbTYPH SIK IO MEPCHEKTUBHOTO HAIPSIMy arponpOMHCIOBOTO
koMmIutekcy. DikCyeTbesi 3pOCTaHHS KiIBKOCTI MiAMPUEMCTB, IO CIELializy-
IOTBCSI Ha aKBAKYJIBTYPi, @ TAKOXK 301IbIIEHHS 00CSTiB BAPOOHHIITBA MPOTYKIIIi.
OpnHak rany3b CTUKA€ThCS 3 HU3KOIO MpolIieM, 30KpeMa 3 HeoCTaTHIM (iHaH-
CYBaHHSIM, 3aCTapiiol0 MaTepiallbHO-TEXHIYHOIO 0a3010 Ta HEJO0CKOHAINM
3aKOHOJJABCTBOM.

Jnist cTUMYIIOBaHHS TOAAJIBIIOIO PO3BHTKY aKBaKyIBTYpH B YKpaiHi
HEeOoOXiIHO: 3aJlyYUTH IHBECTHIi B ramy3b, MOJEPHI3yBaTH MaTepiabHO-TEX-
HiYHY 0a3y, YIOCKOHAJIUTH 3aKOHOAABCTBO, MiJIBUIIIMTH KBaJTi(iKaIliio KaapiB.

Peamizanist nux 3axoiB COpUSTHME ITiABULICHHIO €()EKTHBHOCTI BUPOO-
HUIITBA, 320€3M1EUEHHI0 HACEICHHS SIKICHOIO MPOIYKII€I0 Ta 301IbIICHHIO eKC-
[IOPTHOTO TIOTSHINATY TaTys3i.

AKBaKyJIbTypa Ma€ 3HAYHUN TOTCHINAN JUIS PO3BUTKY B Ykpaini. Jlis
peautizanii boro MOTEHIiany HeoOXiIHO BUPIIIUTH HAsIBHI MPOOJIEMH Ta CTBO-
PUTH CIIPUSITIIMBI YMOBH AJISl PO3BHUTKY Tally3i.
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The article is devoted to a comprehensive analysis of the dynamics and current state of
commercial aquaculture production in Ukraine during 2020-2024. The relevance of the study
is due to the growing role of aquaculture in ensuring food security and economic development
of the country, as well as its strategic importance in the global context.

The study is based on an analysis of quantitative indicators and structural changes in
production. Official statistical data from the State Agency of Ukraine for Melioration, Fisheries
and Food Programs Development, scientific publications, and industry reports were used to
collect and systematize the data. Statistical and comparative analysis were applied.

The research results show that aquaculture in Ukraine is characterized by
a heterogeneous management structure with the dominance of pond fish farming. In
the last reporting year, there has been a positive trend in aquaculture production: total
production volume increased by almost 22 % and reached 18,621 tons. Ponds remain
the main type of water bodies for the cultivation of aquatic organisms, where 18,009
tons of commercial products were grown.

Data analysis indicates the progressive development of aquaculture, reflected in
an increase in commercial fish production by 3,353 tons compared to 2023. The dynamics
of commercial aquaculture production during the study period are characterized by
variability. A decline in production was recorded in 2022-2023, followed by an increase
in 2024. Carp and herbivorous fish species are the leaders in production, although
they also experienced a decline in volumes in 2022-2023 with a recovery in 2024. The
production of carp and other fish species, such as pike perch and pike, shows a positive
trend, especially in 2024. The production volumes of catfish and sturgeon remain
relatively stable at a low level.

Statistical data indicate the potential for aquaculture development in Ukraine,
but also point to the presence of challenges. For further growth of the industry, it is
necessary to consider the factors influencing production dynamics and develop effective
development strategies.

Keywords: aquaculture, commercial production, fish farming, Ukraine,
development.
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This article reviews the biology of rotifers (Rotatoria), including their
reproduction, structure, and ecological adaptations. The authors also provide an overview
of culturing methods to increase biomass and its quality. The article summarizes the
existing knowledge about the biology of rotifers and determines the optimal conditions
for their successful cultivation in aquaculture.

Rotifers (Rotatoria) are among the most natural and available food for fry of
almost any fish species. They are small multicellular animals, systematically related
to the lower worms. At present, there are about 2,000 species that live in fresh water,
seas, and hypersaline reservoirs. Most rotifers are herbivores eating Chlorella,
scenedesmus, and other microalgae. There are rotifers that feed on bacteria and organic
silt — detritus, but there are also predators, such as rotifers of the genus Asplanchna, as
well as omnivorous forms. The vast majority of rotifers lay eggs. There are two types
of reproduction. Unisexual and bisexual reproduction alternates depending on external
conditions. Under sharp changes in environmental conditions and its physicochemical
factors, such as temperature, pH, light, oxygen content, dissolved salts, as well as the
quality and quantity of available food, rotifers switch to bisexuality reproduction.

The so-called “live dust”, i.e. the smallest plankton, carefully sorted through a
sieve, is suitable for feeding the fry of most fish. “Live dust” includes infusoria, rotifers,
juveniles of branchiopod crustaceans and naupliuses of paddlefish. Rotifers (Rotatoria)
are also part of the so-called “live dust”.

In the article, the authors provide practical examples of breeding rotifers. The
experiments have shown that Brachionus calyciflorus, which has a larva of 0.1-0.3 mm,
breeds well in artificial conditions. The optimum water temperature for breeding is
22-30 °C. Females mature within 24 hours, adult life spans up to three weeks, and it can
be cultivated at any time of the year and in the required quantity.

In our researches, this type of rotifers was used to feed producers of the European
oyster Ostrea edulis to increase spawning conditions and occupied at least one third
of the oysters' diet. Small size (0.15-0.35 mm), high nutritional value, undemanding
environmental conditions, high reproduction rate made this rotifer one of the main food
objects of mariculture.

Keywords: rotifers, biotechnology, cultivation, rotifer reproduction, adaptations
to the environment, mariculture, bioproductivity.
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Statement of the task. The aim of an article is to study and to analyze
optimal conditions for rotifers' successful aquaculture production.

Analysis of recent research and publications. Among the most natural
and available food for fry of almost any fish are rotifers (Rotatoria) — small
multicellular animals, systematically belonging to the lower worms. At present,
there are about 2000 species of them, which live in fresh waters, seas and hyper-
galine water bodies. The length of most rotifers does not exceed 0.15-0.30 mm
[1], so they are available for fry of all fish from the first days of active feeding.

The body of rotifers is transparent and almost colorless. Its barely notice-
able coloration depends on the contents of the digestive tract and some internal
organs. In most cases, the body consists of a head, trunk and leg. At the ante-
rior end of the head is the coelom (corona). It consists of two rings of fast and
coordinated moving cilia, with the help of which rotifers can move in the water,
catch food particles and direct them to the mouth. This is the most characteristic
feature of rotifers, distinguishing them from all other small invertebrates.

The middle part of the body in some rotifers (they are called shells) is cov-
ered with a soft transparent sac-like shell. These include rotifers of the genus Bra-
chionus, which are widespread in nature. Accordingly, not having a shell Rotatoria
(a typical representative — Philodina spp.) are called respectively pancreaseless.

The rear part of the body — leg — is present in most rotifers, with its help
they regulate the direction of movement. Thanks to special glands that secrete a
sticky substance, rotifers can attach to the substrate.

Depending on their lifestyle, most rotifers belong to either planktonic or
benthic. Planktonic species prefer to stay in the water column [2]. They are in
continuous movement. The speed of movement in rotifers is noticeably slower
than, for example, in infusoria, and is about 1mm/s.

Benthic rotifers spend most of their time in one place, attached to solid
objects with their feet, and, making turns in different directions, filter food.

Most rotifers are herbivores, eating Chlorella, scenedesmus and other
microalgae. There are rotifers that feed on bacteria and organic silt — detritus,
but there are also predators, such as rotifers of the genus Asplanchna, as well as
omnivorous forms. In the cultivation of most rotifers can be used various yeasts:
baker's yeast, fodder yeast, etc.

Rotifers breathe with the entire surface of the body. Daily oxygen demand
on average is 30-40mg per 1g of raw weight of organisms. At the same time, oxy-
gen consumption of small, well-fed, as well as sexually mature rotifers increases
2-4 times. With increasing water temperature, this indicator also increases.

The vast majority of rotifer species lay eggs. There are two types of repro-
duction. The first type is only parthenogenetic (unisexual). In this case, the roti-
fer population consists exclusively of females. So, reproduce panceless rotifers
of the genus Philodina.
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Most species of rotifers are characterised by heterogony, and the worms
themselves are called heterogeneous. In this case, unisexual and bisexual repro-
duction alternates depending on external conditions [3]. If the environmental
conditions are favourable, the rotifer population consists of females incapable
of fertilisation and are called amictic. They reproduce parthenogenetically by
laying unfertilised amictic eggs. Under unchanged favourable conditions, this
can continue indefinitely.

Under sharp fluctuations in environmental conditions associated with
changes in such physical and chemical factors as temperature, pH, light, oxygen
content, dissolved salts, as well as the quality and quantity of available food,
rotifers switch to bipedal reproduction. In these cases, myctic females capable
of fertilization begin to hatch from amictic (summer) eggs. If a myctic female is
not fertilized, she lays eggs from which only males hatch; fertilized individuals
lay resting (winter) eggs. The development of eggs (except winter eggs) lasts up
to 24 hours depending on external conditions [4]. Resting eggs have a resting
phase and are covered with a strong protective shell that allows them to with-
stand unfavorable external conditions, e.g. drying, freezing, etc.

The resting period may last several weeks, months, sometimes years.
When favourable conditions occur, only amictic females hatch from eggs. Males
in heterogeneous rotifers are always much smaller than females, have no diges-
tive system and do not feed. They live only a few days and after fertilisation of
the female usually immediately die.

When heterogeneous rotifers are cultured, females of both types are pres-
ent in the population. The quantitative ratio between them depends on the culture
conditions. To characterize the state of the population, the concept of ‘mycticity
of culture’ is used, which is defined as the ratio of the number of myctic females
to their total number. The more the environmental conditions meet the needs of
a given species, the lower the mycticity of the culture, the more intensively the
population develops, and vice versa. In the case of 100 per cent mycticity, the
culture completely dies out in a few days, leaving only resting eggs behind.

The life span of rotifers depends largely on external conditions, mainly
temperature, and varies from three to four days to one and a half months.
Increase in temperature ‘shortens’ the life of rotifers.

The entire life cycle consists of three periods. The first is juvenile, from
the moment of hatching from the egg to lay the first egg of their own.

In most rotifers, such organisms are called juvenile. After 0,5-1,5 days
begins the main reproductive period, which lasts from the laying of the first to
the laying of the last egg. Finally, the time of life after the laying of the last egg
until the moment of natural death is called the senile period.

Rotifers can exist in a fairly wide range of temperatures — from 1-2 to
35-37 °C. In this case, there is a fairly clear division into thermophilic (heat-lov-
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ing) species, found in nature mainly in summer at temperatures of 18-30 °C, and
thermophobic (cold-loving), characteristic of autumn-winter zooplankton and
living in colder water.

The thermophobic species, such as representatives of the genus Bra-
chionus, are usually cultivated.

Materials and methods. The rotifer Brachionus Plicatilis (Brachionus
plicatilis) has been used in our research — these are small rotifers — (0.1-0.3 mm).
Saltwater rotifers are used as starter food for fry of spawning fish. Females live
up to 2 weeks. The studies were carried out under the conditions of Culture blue
(Lyngdal, Norway), a facility specializing in European oyster breeding.

One of the primary requirements for successful brachyonus culturing is
temperature. In the available manuals on rotifer culturing, 24-26 °C is accepted
as the optimum temperature for their cultivation. Taking into account the high
tolerance of Brachionus to this parameter, in our work we used the temperature
not lower than 25.0-26.5 °C, but not higher than 28.0 °C.

These limits, as confirmed by numerous works, the results of which were
tested on pilot — production installations, turned out to be optimal. Naturally,
the more intensive growth of brachyonus biomass with an increase in temper-
ature in the cultivators by 1.5-2.0 °C required some adjustments in the feeding
regime. Unfortunately, this important element of cultivation biotechniques has
not been given due attention until recently. The examples given in the literature
(introduction of nutrient media into cultivators with bred hydrobionts from once
every 4-5 days to 12 times a day) are indicative in this respect.

The development of rotifer populations depends crucially on the quantity
and quality of food used. In this case, the most important is the feeding regime,
which is determined by the temperature of the medium, the concentration of
food particles in it, and the population density, i.e., the number of individuals
per unit volume of the medium. Increase in temperature increases the activity of
rotifers and, consequently, their filtration capacity [5].

The concentration of food particles in the medium determines the produc-
tivity of rotifer culture. At its increase, the whole life cycle of rotifers proceeds
faster, and fecundity increases.

Ifrotifers are kept at optimum temperature, an increase in food concentra-
tion leads to a decrease in the volume to be fished. At low feed concentrations,
the filtering apparatus of rotifers works at maximum speed. The daily diet of
animals in this case is less than 100 % of their body weight, and the digestibility
of feed (part of the daily diet assimilated by the organism) is the highest — 80 %.
In the range of feed concentration 5-50 mg/I daily volume of water filtered by
rotifers decreases almost twice. In this case, the daily diet is 100-400 % of the
organisms' own mass, but the digestibility of food decreases from 75 to 48 %.
When the feed concentration increases to 0.5-1.0 g/I, the volume of filtered
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water decreases almost 10 times more, and the ration reaches maximum val-
ues — 500 % and more with digestibility of 40 %. Feed so quickly passes through
the digestive apparatus of rotifers that it does not have time to fully digest. The
productivity of the culture decreases. Further increase in concentration of feed
particles depresses population development.

These patterns appear if the density of rotifer culture is constant and only
the concentration of food particles changes. However, in the process of cultiva-
tion the density of rotifer culture also changes. Experience shows that a more
complete trophic characteristic is not just the concentration of food particles,
but the ratio of these particles and the number of rotifers in the culture. This
indicator is called food supply, showing how many millions of food particles per
rotifer. It depends on the rotifer species and the food. For example, for rotifers
of the genus Brachionus when feeding them chlorella optimal food supply of
0.1 million kl/ex. Excessive or insufficient food supply in comparison with the
optimal one depresses the growth of rotifer population.

In the process of cultivation in the medium gradually accumulate rotifer
products, dead worms and uneaten food particles. During their decomposition,
substances such as ammonia accumulate, depressing rotifer culture develop-
ment. Accumulation of products of vital activity above the permissible level
leads to death of animals.

To breed rotifers use a vessel — a cultivator, the volume of which depends
on the productivity of the population and the required daily number of organisms.
The rotifer culture obtained from resting eggs or from another cultivator is intro-
duced into the cultivator. The parameters of the medium in the cultivator (temper-
ature, salt composition, aeration, illumination, etc.) should be optimal [6].

The population develops in several stages. At the first stage (lag-phase)
rotifers undergo a period of adaptation, adapting to the new environment. The
lag phase usually lasts from several hours to one or two days. Then the phase of
exponential population growth begins, when the density of the culture increases
at a maximum rate. Further, as the number of rotifers increases and the accumu-
lation of waste products in the medium, the growth rate of the culture gradually
decreases, as deteriorating conditions depress rotifer reproduction and increase
the number of dead organisms. Finally, a stationary phase occurs, during which
the number of individuals born and killed per unit time is compared. During
this period, the culture reaches maximum density, the value of which depends
on rotifer species and specific culture conditions. If the culture is properly man-
aged, the maximum population density can reach 300-1000 or more rotifers in
one millilitre of medium, which corresponds to a biomass of 1-2 g/l. Subse-
quently, as a rule, there is a gradual die-off of the culture. Heterogeneous rotifers
in this case in the mass pass to sexual reproduction. In the extreme case rotifers
can disappear altogether, leaving resting eggs. If the initial density of the culture
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is 10 % of the maximum, it will take 3-4 days for productive species to reach
the maximum density [7].

Feeding fry in their first stages of development is very difficult for aqua-
rists and aquaculturists alike.

So-called ‘live dust’, i.e. the smallest plankton carefully sorted through
a sieve, is suitable for feeding the fry of most fish. The best is ‘live dust’ taken
from temporary puddles. ‘Live dust’ includes infusoria, rotifers, juveniles of
branchiopod crustaceans and naupliuses of paddlefish.

Rotifers (Rotatoria) are also part of the so-called ‘living dust’. They can
be found in almost every pond or puddle. They appear in large numbers in spring
and live there until autumn.

Brachionus calyciflorus, which has a larva of 0.1-0.3 mm in size,
breeds well in artificial conditions. Optimal water temperature for breeding is
22-30 °C. Females mature within a day, adult life spans up to three weeks. The
female lays eggs every 12 hours. Feed for rotifers can be hydrolyzed or baker's
yeast (1 g per 50 liters).

The brackish-water rotifer (Brachionus plicatilis) is cultivated for feed-
ing marine and freshwater fish.

Result and discussion. In our studies,
this species of rotifers has been used to feed
European oyster Ostrea edulis to increase
spawning condition. The rotifers occupied
at least one third of the oyster diet.

Under artificial conditions it can be
obtained at any time of the year and in the
required quantity. Small size (0.15-0.35
mm), high nutritional value, undemanding
environmental conditions, high reproduc-
tion rate made this rotifer one of the main
food objects of mariculture.

For breeding rotifers you can take
a variety of containers, from one liter and
more, resistant to the action of salt solution
(Fig. 1). Medium — solution of pharmacy sea
salt (one full tablespoon per liter of water or
20g NaCl +6-10g Na2S04). In our studies,
sea water with a salinity of 32 ppm has used
for incubation. The cultivation temperature
was 24-26 °C.

Standard aeration was provided. Fig. 1. Tank for rotifer maternal
Feed — baker's or hydrolytic yeast (teaspoon culture cultivation
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per 20 litres of solution). After the introduction of feed, the medium is slightly
cloudy. Its clarification — a signal to add a new portion.

Reproduction of rotifers, accumulation of biomass was significantly acti-
vated when adding baby food NAN to the feed.

The Rotatoria maternal culture was kept in a 160-liter aquarium. The den-
sity of the mother culture ranged from 600 to 1200 specimens per ml.

The Rotatoria maternal culture was regularly sampled and added to the
columns with aging unicellular algae (Fig. 2).

In our case, the maternal
culture was constantly renewed
and showed no signs of senes-
cence. But an ageing, declining
culture can always be recovered
from resting eggs. To do this,
drain from the bottom of the sed-
iment of the old solution (in it the
resting eggs), dried and placed in
the refrigerator for a long time.
As needed, some eggs are taken
and cultured [8].

The rotifers actively
absorbed microalgae, fouling
inside the columns and even
detritus. Water supply to the col-
umn was stopped during incuba-
tion. The reproduction of rotifers
in the columns is so rapid that in
2-4 days it was possible to obtain
sufficient numbers for feeding

Fig. 2. Introduction of rotifers into an ageing
culture of the microalgae Isochrisis galbana oysters.

For this purpose, the water
supply to the columns was resumed. The rotifers have been mixed with microal-
gae in the water flow and fed to the oysters through a pipeline.

The purpose of culturing can be either to obtain a large portion of rotifers
at a time or to select a part of the population every day, which was the case in
our case.

In the first case it makes sense to achieve maximum culture density, in the
second case it is more advantageous to have maximum biomass growth per unit
time at a culture density of 50-60 % of the maximum.

Conclusions. It should be noted that rotifer incubation is a rather simple
and effective way to obtain complete feed for aquaculture facilities. Cultivation
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of rotifers is possible both in monoculture and in combination with other micro-
scopic food objects, e.g. microalgae, infusorians or copepods.

In our studies, rotifer incubation was carried out to improve the quality of
the sexual products of the European Ostrea edulis in preparation for spawning. It
was found that rotifer incubation is easily incorporated into oyster reproductive
biotechniques. Cultivation of microalgae for oyster feeding is cyclic in nature.
After approximately four weeks of cultivation in plastic columns, the microal-
gae culture ages. Fouling and detritus appear in the columns. Addition of rotifers
to such culture resulted in their rapid growth. At the same time, a significant
amount of additional high-value food was obtained without additional costs.

BIOJ1OTIA TA KYIbTUBYBAHHA KOJIOBOPOTKU

Onighipenxo B. B. — k.6em.n., doyenm,
Pymma O. B. — acucmenm,
Xepcorncoruii OepoicasHuil azpapHo-eKoHOMIYHUIL YHIGepcumen,
Onighipenko A. A. — npogionuil cneyianicm HayKo8o2o 8iodiny,
Hayionanvruii npupoonuit napk « OnewkiecvKi nickuy

VY crarTi po3rsinaeTbes Gionoris konosepTok (Rotatoria), Bkimouarouu ix pos-
MHOXEHHSI, Oy/IOBY Ta CKOJIOTIYHI ajamnTallii; IpOBEICHO OIVIS METOIB 11 KYJIBTHBY-
BaHH [T 301TBIIIEHHS 010MacH Ta SIKOCTi; y3arajJbHEHO iCHYIOYi 3HaHHS PO 610JI0Ti0
KOJIOBEPTOK Ta BU3HAYEHO ONTHMAJIbHI YMOBH JUIA iX YCIIIIHOTO KYJIBTUBYBAHHS B aK-
BaKYJIBTYPI.

Konoseptku (Rotatoria) € ogHUMH 3 HAUIPUPOIHIIINX Ta HAHJOCTYMHIINX BH-
IIiB 1K1 JUIs MalTbKiB Maike Oyab-sikoro Buay puod. Lle HeBenmmki 6araToKIIiTHHHI TBapH-
HHU, IO 3TiJHO CUCTEMATH3allii BITHOCSTHCS IO HIDKIMX YepB’sKiB. Hapasi icHye 0mm3b-
ko 2000 BHIiB, SIKI MEUIKAIOTh y MPiCHIN BOAL, MOPSX Ta TIMEPCOIOHUX BOJOMMAX.

binbIIicTh KOJOBEPTOK € TPABOIAHUMH, 0 XapUyIOThCS XJIOPEIOI0, CLIEHeec-
MYCOM Ta IHIIUMH MIKPOBOAOPOCTSIMH. € KOJIOBEPTKH, SIKI KHBJIATHCSI OAKTEPisIMU Ta
OpraHiYHHM MYJIOM — JICTPUTOM, € XIKaKH, TaKi sk KonoBepTku poay Asplanchna, a
Takox BeeinHi Gopmu. [lepeBaxkHa OUTBIIICTE KOJOBEPTOK BifKIIaAae siins. IcHye nBa
TUMH PO3MHOKEHHs. OHOCTaTeBe Ta JABOCTATEBE PO3MHOMKEHHS UEPTYETHCS 3allekK-
HO BiJ 30BHIIIHIX YMOB. 3a Pi3KHX 3MiH YMOB HaBKOJHIITHHOTO CEPEIOBHINA Ta HOTO
¢i3uko-XiMigHHX (HAKTOPIB, TAKUX K Temieparypa, pH, OCBITIEHICTh, BMICT KHCHIO,
PO3YMHEHI COJi, @ TAKOXK SKICTh 1 KUJIBKICTB IOCTYITHOT T5Ki, KOJIOBEPTKH HIEPEXOJISATH JI0
JIBOCTaTe€BOI'0 PO3MHOMKEHHS.

Tak 3BaHMH «OKMBHH THI», TOOTO HAWAPIOHIINK TUIAHKTOH, PETEIBHO IMepe-
OpaHUil 4epe3 CHUTO, MiTXOTUTH JJIS TOMYBaHHS MalbKiB Oinmbrmocti pub. «KuBwmii
D BKITOYae iH(y30pii, KOJTOBEPTKH, MOJOAD KaOPOHOTHX PAKOMOIOHUX Ta Hay-
mwiycu BecnonociB. Koioseprku (Rotatoria) Takosk BXOIATh 10 CKIaay Tak 3BAHOTO
(OKUBOTO TIHITY».

VY crarti aBTOpH HABOAATH NMPAKTUYHI IPHUKIAIUA PO3MHOXKEHHS KOJIOBEPTOK.
ExcriepumenTn mokasanu, mo Brachionus calyciflorus, TMUUHKa SKOrO Mae po3Mip
0,1-0,3 MM, m00Ope PO3MHOKYETHCS B INTYYHHX yMoBaxX. OUTHManbHA TeMIlepaTypa
BOIH /7151 pO3MHOKEHHS cTaHOBUTH 22-30 °C. CaMK# 103piBalOTh MPOTATOM 24 TOIMH,
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TPUBAIIICTD KUTTS AOPOCIOi 0COOMHU CTAHOBUTH JI0 TPHOX THIKHIB, I MOXXHA BUPOLILY-
BaTu B Oyab-sIKMIA 4ac pOKy Ta B HEOOXiIHIH KIJIBKOCTI.

VY Hammx JOCHIKEHHAX IeH BHU KOJOBEPTOK BUKOPHCTOBYBABCS JJIS TOMIBII
BHPOOHUKIB eBponeiickkoi ycrpuii Ostrea edulis mst mokparieHHsT yMOB HEPECTy Ta
3aiiMaB IMOHAWMEHIIIE TPETHHY PAlliOHy YCTPHUIh.

Herenukuit posmip (0,15-0,35 Mm), BECOKa Xap4yoBa LiHHICTh, HEBUOATIUBICTD
JI0 YMOB HaBKOJIMIIHHOTO CEPEIOBHIIA, BUCOKUI KOE(ILIEHT PO3MHOKEHHS 3pOOHIIH
II0 KOJIOBEPTKY OJIHI€I0 3 OCHOBHHX XapYOBUX 00'€KTIB MapUKYIBTYPH.

Kitro4oBi ciioBa: KOJOBEPTKH, 010TEXHONOT s, KyJIETUBYBaHHS, PO3MHOKEHHS KOJIO-
BEPTOK, aJ[anTallii 10 HABKOJHMIITHBOTO CEPEIOBHUINA, MAPUKYIIETYPa, O10TPOIYKTHBHICTS.
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CYYACHUN CTAH AKBAKYJIbTYPU B YKPATHI
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VY crarTi mpoaHai3oBaHO aKBAKYJIBTYPY SK OJHH 13 HAHOIIBII THHAMIYHUX CEK-
TOPIiB BUPOOHUIITBA Xap4OBHX MPOAYKTIB y CBITI, 10 Biirpae KIOYOBY poiib y 3a0e3-
MCYCHHI MPOIOBOJILYOI Oe3rekr. Bu3HaueHO THITH BOIHUX 00’ €KTIB, SIKi MOXKHA BHKO-
PHUCTOBYBAaTH B aKBaKyJIbTypi. 3’SICOBHO, III0 OCHOBHUMH HaIpsMKaMH Tajy3i € ToBapHa
AKBaKyJIbTypa, BIATBOPCHHS BOAHUX OiOpecypciB Ta HaJaHHS PEKpCamiiHUX MOCTYT.
Taxkox 3a3Ha4EHO BUIH (PepMEPCHKUX TOCIIONAPCTB, SIKi CIEMiali3y0ThCs Ha PUOHHIITBI
Ta aKBaKyJBTYpi, 32 THIIaMHU Ta MacuITabaMu IisIbHOCTI. Bu3HadeHo, mo 3aBasku Oa-
rarcTBY MPHUPOIHHUX PECYPCiB, BUCOKOMY PIBHIO JIOACHKOIO KaIliTaly Ta OCBITHBOTO T10-
TeHuiany, YKpaiHa Mae BCi IepelyMOBH JUIsl YCIIIIHOTO PO3BUTKY aKBakyasTypu. [Ipu
1IbOMY MOXXHA HE JIMIIE 33JJ0BOJIBHUTH BHYTPINIHI ITOTPEOH, aje i aKTUBHO BUXOAUTH
Ha MDKHApOJHI pUHKH. 311HCHEHO KOPOTKUI aHai3 BOJOHM, a caMe iX 3arajbHy Killb-
KICTh Ta IUIOILY, SIKI MOXKHA BUKOPHUCTOBYBATH JJIsI BEICHHS aKBAaKyJIbTYpH B YKpAiHi.
OxapakTepu30BaHO JUHAMIKY CIOKWBAaHHS puOM B YKpaiHi y MOPIBHSAHHI 3 iHIIMMU
kpainamu. [TpoaHaiizoBaHO BIUIMB BifiCHKOBOIO BTOPrHEHHS P Ha PO3BUTOK raiysi i
HOro HACIIIKHU. 3/11iCHEHO MOPIBHUIbHUI aHai3 00CATIB BUJIOBY pUOM Ta IHIIMX BOJI-
HUX OilopecypciB y puOOrocnonapchbKux BOAHUX 00’€KTax Ta Ha KOHTHHEHTAJIbHOMY
menbdi Yrpainm 3a 2022, 2023 Ta 2024 poxu. BusHaueHo perioHu-nigepu 3a BUPOO-
HUITBOM TMIPOIYKIIii aKBaKyIETYPH. 3’ sICOBaHO, [0 BAYKJINBA POJIb Y PO3BUTKY pHOOTOC-
MOAAPCHKOI raly3i HaJeKHUTh HAyKOBOMY CYIPOBOY, SIKUH BKJIIOYA€ BIPOBAKEHHS Y
BUPOOHHUIITBO CEJICKI[IIHNUX HOCATHEHB, CHEKTHBHUX Ta PECYPCOOINATHUX TEXHOIOTIN
JUISL BIITBOPEHHS! 1 BUPOIILYBaHHsI PI3HUX BHJIB pu0. 3a3Haue€HO OCHOBHI pUOOBIITBO-
PpIOBalIbHI KOMIUIEKCH, SKi 3apa3 BEAyTh CBOIO JAIsUIbHICTH B Ykpaini. [IpoananizoBano
0COOIHMBOCTI eKCIOPTy pHOM Ta prOHOI IMpoxyKuii. BumiieHo ocHOBHI mpobieMu, o
CTPUMYIOTh PO3BHTOK Tally3l Ta 3a3HAUCHO NEPCIEKTUBH ii PO3BUTKY.

KitrouoBi coBa: akBakymnbTypa, BOIHI OiopecypcH, pubOorocnomapebki 00’ ek,
pHuOHa MPOMYKILis, BOIHI 00’ €KTH.

IlocTanoBka nMpo0eMH B 3arajJibHOMY BHMIVISIAI Ta 1i 3B’A30K i3 Baxk-
JIMBUMHM HAYKOBMMH 200 NMPAKTUYHHUMM 3aBIAHHAMHU. 3POCTAHHS TOMUTY
Ha puly crnocrepiraeTbes sk io0aibHUN TpeHn. [Ipore obcsru mpoMuciio-
BOTO BWJIOBY 3QJIMIIAIOTHCA CTAOLTBHUMH a00 HaBITH JIEMOHCTPYIOTh TMEBHE
3HIKCHHS, OCKIJTBKH Ha el CEKTOp HAKIAMAIOTHCS PI3HOMAHITHI OOMEKEHHSI.
VY 3B’S3Ky 3 MM MiJABHUILYETHCS 3HAUYEHHS MPOAYKIII aKBaKyabTypH, a puOa
HaOyBae CTaTyCy IHHOTO KCIIOPTHOTO pecypcy. CTpIMKHIA pO3BUTOK aKBaKYIIb-
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TYpH 3HAUHOIO MipOIO 3yMOBJICHH aKTHBHOIO AISUTBHICTIO KpaiH A3ii. YV npomy
perioHi Oe3rnepepBHO 3pocTae OOCITM BUPOOHMIITBA I[IHHOI Ta JEJIKATECHOT
MPOAYKILii, 1110 3a/I0BOJIbHSIE MOTPEOU TII00aITI30BAaHOTO CBITOBOTO PHUHKY.

AHaJi3 ocTaHHIX J0CTiTxKeHb i My0Jikanii. BuBueHHIo akBaKynbsTypu
MpUCBsUEH] Tpani 0araTtbox 3apyOiKHHMX Ta YKpailHChKMX HAyKOBIIB TaKHX,
sk C. Cnorrt, fl. Bpaiin6amne, 1O. Illapwio, B. I'epacumuyk, O. ['oHuaposa,
I1. Kyrimes, H. Bnosenko, O. Jlyk’sinenko, H. Cinenok, O. Ciakesuy, I. CriBaxk,
A. Cemenos, M. Ilasnenko ta inmii. [IpoTe, Ha cbOroHI Gararo acmeKTiB Po3-
BUTKY TaJly31 JIMIIAKOTHCS HEAOCTATHBO JOCIIIKEHUMH, a JISSKi 3 HUX BUMAara-
I0Th MMOCTIHHOTO aHANi3y Ta MOHITOPUHTY.

IMocTranoBka 3aBnanHs. MeToOI0 CTATTI € aHANI3 CTaHy Ta Cy4acHUX TEH-
JICHIIIH PO3BUTKY aKBaKyJIbTYPH, SIK BRKJIMBOI ramy3i CLTbCHKOTO TOCIIOIAPCTBA
B YKpaiHi.

Marepiaau i MeTonu mociimkeHHsi. BuxilHUMU MarepiajlaMu CcTaau
cratucTiuHi JaHi JlepkaBHOI Cly)XOM CTaTUCTHKH YKpaiHu, YKpaiHCHKOi
MiHnicTepcTBa arpapHoi MOJIITHKK Ta MPOIOBOJILCTBA YKpaiHu, Acomiamii ykpa-
THCBKMX IMTIOPTEPIB PUOH Ta MOPENPOAYKTIB, J[epKaBHOTO areHTCTBa YKpaiHu
3 PO3BHUTKY MeJjiopalii, puOHOrO TOCMOJApCTBa Ta MPOJOBOJBIMX IMPOTPaM.
OCHOBHMMH METOAAMH, sIKi Oy BUKOPUCTAaHI P HAIMCAHHI CTaTTi Oy/M cTa-
TUCTHUYHI, aHaJi3y, CHHTE3Y, y3araJlbHeHHs, IOPiBHSIHHS TOIIO.

Pe3ynbratun gociimkeHb. AKBaKylbTypa MpPEACTaBIsiE COOOI0 PpO3-
BE/ICHHS Ta BUPOLIYBaHHS BOJHHX OPraHi3MiB, TaKHUX SIK PUOH, PaKomoiOHi,
MOJIFOCKH Ta BoAopocTi. Lle mMoke 3iificHIOBaTUCS SK y NPUPOAHUX, TaK i
B ILITyYHO CTBOPEHUX BOJOWMAaxX, a TaKOX Ha CIeIiali3oBaHUX MOPCHKUX
IUTAHTALIAX.

3a crmoco0oM 3aCTOCYBaHHS B aKBaKYJIBTYpi BOIHUX 00’ €KTiB 200 BOAHUX
peCypcCiB PO3pPI3HAOTH OPEHAOBaHI BOJIHI 00’€KTHU, PHOOTOCIONapChKi TEXHO-
JIOTIYHI BOJOWMHM, aKBaTOpii, CaJKOBI TOCIIOAAPCTBA, YCTAHOBKU 3aMKHEHOI'O
BojoniocTadanus [16].

AKBaKyJbTYpa HOAUISIETHCS 38 OCHOBHUMH HaNPSIMaMH:

— ToBapHa (BUPOIYBaHHS PUOU 3 11 MOAJIBILIO peai3alli€ro);

— BIITBOpEHHSI BOAHUX OiopecypciB (3acelieHHs TiIpoOiOHTIB y BOJIO-
WMU 1715 iATpUMaHHs a00 BIHOBJICHHS iX TOMYJISIIIIT Ta BiJIHOBJICHHS 3amaciB
puodH);

— HaJaHHS peKpealiifHuX Mmociyr (opraHizaiis BiIIOYHMHKY, PO3BHUTOK
3€JIEHOTO TYPHU3MY, TOIIO).

depmMepcehKi rocofapeTna, Mo CIeliani3yloThCsl Ha pUOHUIITBI Ta aKBa-
KYJBTYPi, MOXKYTb BIAPI3HATHCS 32 TUIIAMH ¥ MaciuTabamu gisuibHOCTI [13]:

— TpaJiuLiiHI pUOHUIIEKI TOCTIOAAPCTRA, SIKi BUPOIILYIOTh PUOY Y IPUPOJI-
HUX BOJOWMAX 13 MiHIMAJIBHUM BTPYYaHHSIM Yy NMPHUPOAHI yMOBH. Halinommpe-
HIIIMMH BUJAMU TIPH LILOMY € KOPOII, TOBCTOJI00, IIlyKa Ta 1HIII.
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— KOMEpUiliHI aKBaKylIbTypHi (hepMH, Ha SKUX CTBOPIOIOTHCS KOHTP-
OJIbOBaHI YMOBH JUJIsl BUPOIIYBaHHS PHUOM, MONIOCKIB 1 pakomoniOHux. Lle
MOXYTb OyTH creuiaiizoBaHi ¢pepMu AJisl TAaKUX BUAIB, SIK JOCOCH, (Opeb,
KpPEBETKH, YCTPHILI.

— cucremu penupkyisimii Bonu (RAS) — cywacHi TexHOJOr4HI ycTa-
HOBKHM, LI0 3a0e3MeuyloTh CyBOPHH KOHTPOJIb MapaMeTpiB cepepoBUIla
BUPOIIYBaHHS.

AKBaKkyInpTypa € HalOUIbII TUHAMIYHUM CEKTOPOM BHPOOHHIITBA Xap-
YOBHX MPOJYKTIB y CBITi Ta BiJirpa€ KJIIOYOBY poOJib y 3a0e3MeueHHi mpo-
JIOBOJILYOT O€3MeKH, ajpke, Ha BiJIMIHY BiJi puOanbCcTBa, SIKE 3aJICKHUTh BiJ|
CE30HHOCTI YJIOBiB, BOHa JIO3BOJIsI€ O€3MEpEepPBHO MOCTAYaTH MPOLYKIIIO
Ha pUHKH [4].

3aBasiku 0araTcTBY MPHPOIHHUX PECYPCiB, BUCOKOMY PiBHIO JIIOICHKOTO
KariTanry Ta OCBITHHOTO MTOTEHIIiay, YKpaiHa Ma€ BCi mepeyMOBH AJIsl yCIiIL-
HOTO PO3BHUTKY aKBaKyJIbTypH. BoHa 37aTHa He Julie 3aJ0BOJBHUTH BHY-
TpilIHI MOoTpedu, ane i aKTUBHO BUXOAMTH HA MIKHAPOAHI pUHKHU. YKpaiHa
BOJIOJIi€ 3HAUHUM ITOTEHITIAJIOM JIJIsl PO3BUTKY aKBaKy/JIbTypH. 3arajibHa Ioria
BOJHHUX TEpUTOPid B YKpaiHi cTAHOBUTH Maiike 1,3 MinbiioHa rekrapis. Ha ii
TepHUTOpii 3HAXOAUTHCS MPHUOIN3HO 73 THCSUI pivuoK, Onu3bko 40 THCSY 03€ep,
noHaj 400 tucsy craBkiB 1 6inbiie HixK 1000 Bogocxosud [9].

[Ipore, Ha choroNHI B YKpaiHi akBaKyabTypa 3aiimae suiie 27 % Bupoo-
HUITBa pUOHOT MPOAYKIIi, TOAI SIK Y CBITI 1lei Moka3zHUK mepeBuinye 51 %.
AKBaKyIbTypa OXOILTIOE Maiike OiIbIle HIECTH THCSY BOOWM, 31aTHHX 3a0e3-
MEYUTH BUPOOHUITBO /10 98 THCSY TOHH pubu (Tabnuis 1). OgHak, He3Baxa-
FOYM Ha 3HAYHUU IMOTEHI[ia] pUOHOTO rOCIOAaPCTBA, HOTO IsIbHICTD 37¢01J1b-
IIOTO 3aJIUIIAETHCS XaoTu4yHoto [11].

Tabnuys 1. BomoiiMu, 110 BUKOPUCTOBYIOTHCS /1151 BeleHHSI aKBAKYJIbTYPH

B YKpaiHi
Tun BogoiiMu Kinbkicth, 00 Ilinoma, 2a
CraBku 6039 676833,26
B T.9

BupoiyBaibHi | i I mopsaky 1828 19954,93
HaryJibHi 1995 645816,71

HEpPECTOB1 596 189,40

MaTOYHI1 270 585,31

3UMYyBaJIbHI 980 909,45

KapaHTHHHI 74 392,55

iHII 296 8984,91

Caziku y IpiCHUX BOJOMMax 489 468,13
Pazom 6528 677301,39

Lorcepeno: [5]
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CepeHbOCTaTUCTUYHUI YKpalHellb CIOKUBAE ONu3bko 15 kr pubu Ha
pik, Tomi sik OOH Tta BOO3 pexoMenayrots MiniMmyM 20 KT, a cepenns mudpa 3a
2020-# y cBiti — 21,2 xr. Hanpukiaz, koxkeH MenkaHens Hopserii B cepeHbOMy
3'inae 66 kr pudwy, a xurens [lopryranii — 62 kr. 3a JaHUMU aHATITUKIB Acoriarii
YKpaTHCHKHUX iMITopTepiB pudu i MopenpoaykriB (UIFSA), 3arampHe CIOKHBaHHS
pubH B YKpaiHi MUHYIIOro poky ckiiasio 330 TUcsd TOHH (PUCYHOK 1).
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Puc. 1. Ilnnamika o0cAriB crokuBaHHs pudu B YKkpaini

binbme 85 % Bciel puOHOT NPOAYKLIl, sIKA CHOXKUBAETHCS YKPATHLSIMH,
CTaHOBUTH iMnopT. Halbinemmmu imnoprepamu € Hopseris, Ienanais, CILA,
Kanana, Ectownis [15].

BHacnifok BiiCbKOBOTO BTOPTHEHHS p¢), 3HAYHOTO HEraTMBHOTO BIUIUBY
3a3HaB SIK 3arajbHAN BHJIOB BOOHHUX 0i0pecypciB, TaK 1 aKBaKyJIbTypa 30KpeMa.
YacTtroBe ab0 MOBHE OOMEKEHHS HaBirarlii Ha BEJTUKUX PHOOTOCTIOTAPCHKHIX
BOJOMMax YKpaiHM CTajO OAHUM i3 KIIOUOBMX UYMHHHUKIB, 10 BIUIMHYJIM Ha
00CsTH TPOMHUCIIOBOTO pubaibcTBa. 30Kpema, pHOHMI Mpomucesn y A30B-
cbKoMy Ta YOpHOMY MOpSIX ONMHHUBCS Mai’)keé MOBHICTIO 3a0JO0KOBaHHUM, 32
BUHSTKOM OKPEMHX IiITHOK, PO3TAIIOBaHUX Yy Mekax MukonaiBcbkoi Ta Xep-
COHCBKOT o0acTeid. Y miCyMKYy, IisUIbHICTh HAa pUOOTOCMOAAPCHKUX BOOWMAxX
Ta KOHTHHEHTAIBHOMY Ienb(di YKpainu 3a3Haja cepio3HuX 00MekeHb. Tak, y
2022 porii 06csT BUPOOHUIITBA aKBAKYJIETYPH CTAHOBHB BChoTO 10,6 THC. TOHH,
o Ha 67 % menuie nopiBHsHO 3 2021 pokoM (Tabnuus 2).
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Tabnuysa 2. O6csiru BUJIOBY pudM Ta iHIIMX BOAHUX OiopecypciB
y pu6orocnogapcbKux BOAHUX 00’ €KTAX Ta HA KOHTHHEHTAJbHOMY
meJbdi Ykpainu

BusioB pudu Ta iHmmx
Puborocnonapcbki BoaHi 00’ €kTH GiopecypciB, TOHH
Ha 01.01.2022 | na 01.01.203
YopHe mope 8305,0 75,8
A30BCBKE MOpe 4482.4 24,1
[TpruuopHOMOPCHKI JTMMaHH 143,8 85,4
p. Aynait 521,6 65,2
[Monuzss quictpa 3 numanom Ta Kydypranceke 1440.3 1308.7
BOJIOCXOBHIIIE
JlHinpoBcbko-By3bka ectyapHa cucrema 2573,6 137,1
Bonocxosumia J{Hinpa 12864,6 8338.5
B T.9
KuiBcbke 659,8 454,8
KaniBcbke 783,8 6313
Kpemenuyupke 5843.0 5673,4
Kam’sHCchKe 2126,0 1248.,5
JIHIIPOBCHKE 1078,3 140,5
KaxoBcbke 2373,7 190,0
Tummi BogoitMu 149,6 17,8
Pazom 30480,9 10052,5
Jcepeno: [1]

Y 2023 poui mignpueMcTBa puOHOI raty3i YKpaiHu 3011bIIHIITN 3aralbHUH
BUJIOB pHOM Ta IHIIMX BOAHUX OiopecypciB Ha 13 % y mopiBHsHHI 3 2022 poKoM,
y TOMY YHCITi 00CAT BAPOOHHILITBA aKBaKyJIbTypH 301bInBCs 10 11,2 THC. TOHH.

HeprxkpubarentcTBo iH)OpPMYE, 1110 3a pe3yJbraraMyu poOOTH rany3i puOHu-
urBa y 2024 poui o0csar BApOOHUITBA NPOAYKIIiT aKBaKyALTYpH Aocsr 18,6 Tucsu
TOHH, 1O Ha 22 % Oinblue MOPIBHSAHO 3 MomepenHiM mepiogom. Jlimepamu y
BUpOOHUITBI € Yepkachka obmacts (4400 1), JIbBiBcbKa (1543 T), XMenbHHIIbKA
(1517 T), KipoBorpazceka (1456 T) Ta Cymcbka (1403 T). B akBadepmax Haino-
LIMPEHIIMMU BUIAMHU pUO AJIs1 BUPOILYBaHHS cTanu Kopor (8,9 Tuc. T), TOBCTO-
100 (4,4 tuc. 1), cynak (1,9 tuc. 1), 6inmii amyp (0,6 Tuc. 1), nococesi (0,4 Tuc. T),
comosi (0,3 tuc. 1), oryka (0,2 tuc. ). KpiM TOro BUpOIIyBaiu TakoxX paiayKHy
¢dopenb — 305 TonH, knapieBoro coma — 192 ToHHH, 1yKy — 177 TOHH, cynaka —
580 ToHH, cTepisiap — 12 TOHH, aMEepPUKAHCHKOTO TOJIbII — 86 TOHH TOLLO.

Haii0inpmmii 00car ToBapHOi IPOAYKLIT B aKBaKyJIbTYpi Oyi10 BUPOOIEHO
y cTaBax, AKMW cTaHOBMB 14,8 THCSAYi TOHH. YCTAaHOBKM 3aMKHYTOTO BOJOIIO-
cTayaHHs 3a0e3MeYnIn BUPOILyBaHHS 282 TOHH, y pe3epByapax i OaceliHax —
185 ToHH, a B cankax — 54 toHHH. KpiMm Toro, Oyiao BHTOTOBICHO 3,2 TOHHU
Xap4oBoi ikpH [5].
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BaxuBy posib y pO3BHTKY pUOOTOCHONAPCHKOI Taly3l BiJirpae HayKOBUIA
CYIPOBIJI, SIKUH BKJIFOYAE BIPOBAHKEHHS Y BUPOOHUIITBO CEJICKIIIHUX JIOCATHEHb,
e()eKTUBHUX Ta PECYPCOOIIaJHAX TEXHOJIOTIN JUIsl BIITBOPEHHS 1 BUPOIIYBAHHSI
pizaux BumiB pud. Jo cdepu ynpapninas JlepKpuOareHTCTBa HAJIGXKATh TaKi
JIep>KaBHI puOOBIATBOPrOBAJIbHI KoMITIeKcH: J1Y «XepcoHChKUi BUPOOHUYIO-EKC-
MEPUMEHTAIFHHUI 3aBOJ TI0 PO3BEACHHIO MOJIOAI YAaCTHKOBHX pruO» (XepcoHChKa
obmnacts), 1Y «BupoOHnI0-ekcriepuMeHTanbHIN J{HITPOBCHKUI OCETPOBUiA prdo-
BiITBOproBabHUH 3aB0x iMeHi akazemika C. T. ApTiommmkay (XepcoHchka 001acThb)
ta JIY «PuboBomuuii ¢openesuii 3aBon «Jlomymmo» (YepHiBelbka 00NacTsb).
3aBoj1 «JlomymrHo» mopoky Bupoiiye monan 200 THCSY MOJIOI PIKICHUX BUIIIB
puo, cepen IKuX CTpyMKOBa (hopesib, Xaplyc €BPONEeHCHKUN Ta TyHAUCHKHI JIOCOCH,
JUTSL IOZIATIBLIIOTO BUITYCKY Y piuku Kaprarcekoro periony [2].

Ha cporomui B YkpaiHi mi HiJIpUEMCTBA 3aHUINAIOTHCS €UHUMU, IO
[iIeCPSMOBAHO 3alMalOThCSl MITYYHHM BIiATBOPEHHSM a0OPHUI€HHHX BHIIB
pub. B yMOBax ChOrojieHHs JisIbHICTD IMX JIEPKaBHUX 3aBOJIB HA0YBa€ 0CO-
OMBOTO 3HAYEHHS, apke XEPCOHCHKUH BHPOOHHYO-CKCIIEPUMEHTANbHUM
3aBOJ] Hapa3i pO3TalIOBaHM Ha TepUTOPii XepCOHCHhKOT 00macTi, sika odiniiiHo
HE Ma€ cTaTycy THMYacoBO OKYIOBaHOI, IpoTe nepedyBac MmiJ KOHTPOJIEM OKY-
namiiHuX cui. Y CBOIO 4epry, GyHKIioHyBaHHs JIHIMPOBCHKOTO 3aBOMy Oyio
YCKJIaJIHEHE uepe3 MOCTiiHi oocTpinu [2].

3uumenHs Kaxosceskoi 'EC 06 uepBHs 2023 poky Ipo0OBKY€ 3aB/1aBaTH
3HAUHOI MIKOJM PHUOHOMY TOCHONapcTBY YKpaiHH. 30Kpema, Oylo MOBHICTIO
3aTOIUICHO €JMHUI B KpaiHi IepyKaBHUH OCETPOBUH 3aBOJ, SKHH (YHKIIIOHYBaB
3 1984 poky Ta 3abe3rneuyBaB BiATBOPEHHS OCETPOBUX BUJIIB PHO.

OJiHI€I0 3 TOJIOBHUX MEPELIKOA, IO CTPUMYIOTh PO3BUTOK Taiy3i, €
HEIOCTaTHI PO3BUTOK IIMPOKOTO PUHKY 30yTy pHOHOI MPOAYKIIT SIK B MekKax
Vkpainu, Tak i 3a KopJoHOM. Ha chborofiHi [Uisi eKCTIOpTY KMBOI PHOM TOCTYIIHI
puHku A3zepOaiipkany, [3painto, Ipaky, Karapy, Monnosu, Cep6ii, Tamkukuc-
taHy, Typkmenictany Ta Y30ekucTtany. PuOHa mpomyKiist TaKOXK IMOCTa4aeThCs
JI0 IIMX KpaiH, a JoAaTKoBo — 10 aepxkas €C, BennkoOpuranii Ta CaymiBchbKkoi
Apagii. EkcriopT pakornoniOHuX, MOJNIOCKIB Ta 1HIIOI MPOMHUCIIOBOI MPOIYKIii
opientoBanmit Ha MonoBy, Y30ekuctan i Typkmenicran. [lapanensHo TpuBae
poboTa Haj BIAKPUTTAM HOBHMX PHHKIB, Takux sk Kanana, bpaswmis, Kuraii,
Typeuunna, Oman ta O6’eanani Apadcbki Emiparn. Binkputts puHKiB KpaiH —
yneniB €C € MpiopUTETHUM JUISI €KCTIOPTY YKpaiHChKOi puOHOT mpomykii [15].

BucnoBku. B YkpaiHi icHy[0Tb yCi mepeyMOBH I HAPOLICHHS BUPOO-
HUIITBA BOIHUX OiopecypciB. BaxknnBo BripoBaKyBaTy y BUPOOHUYHI TTPOLIEC
CydYacHi CeNeKIiiHi po3poOKH iXTiOJNOTIB, a TAKOXK PECYPCOOIIaHI TEXHOIOTII,
CHpsSIMOBaHI Ha BIATBOPEHHsI Ta BUPOIIYBAaHHS Pi3HUX BHUIIB puOU. 3acTocy-
BaHHS CyYaCHHUX TEXHOJIOTIM y pHOHMLTBI 37aTHE 3HAYHO MOJIMIIUTH YMOBH
YTPUMAaHHS Ta MiJBUIIUTH TPOAYKTHBHICTh. ABTOMATH30BaHI CHCTEMU MOHITO-
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PHUHTY Ta yIPaBIiHHS CIPUSITAMYTh CTBOPEHHIO ONTUMAJIbHUX YMOB ISl POCTY
pubH, a TakoXK MiHIMi3yIOTh MOYKJINBI BTpaTH.

CURRENT STATUS OF AQUACULTURE IN UKRAINE

Poruchynska I. V. — Candidate of Geographical Sciences, Associate Professor,
Poruchynskyi V. I. — Candidate of Geographical Sciences, Associate Professor,
Kutsevich A. M. — Student,

Lesia Ukrainka Volyn National University,
rinaporuchyncka@gmail.com

The article analyzes aquaculture as one of the most dynamic food production
sectors in the world, which plays a key role in ensuring food security. The types of water
bodies that can be used in aquaculture are identified. It is clear that the main directions
of the industry are commercial aquaculture, reproduction of aquatic bioresources and
provision of recreational services. It also indicates the types of farms specializing in fish
farming and aquaculture, by type and scale of activity. It was determined that, thanks to the
wealth of natural resources, high level of human capital and educational potential, Ukraine
has all the prerequisites for the successful development of aquaculture. At the same time,
it is possible not only to satisfy domestic needs, but also to actively enter international
markets. A brief analysis of water bodies, namely their total number and area, which can
be used for aquaculture in Ukraine, was carried out. The dynamics of fish consumption in
Ukraine in comparison with other countries was characterized. The impact of the Russian
military invasion on the development of the industry and its consequences was analyzed.
A comparative analysis of the volume of fish catches and other aquatic bioresources in
fishery water bodies and on the continental shelf of Ukraine for 2022, 2023 and 2024
was carried out. It was found that an important role in the development of the fisheries
industry belongs to scientific support, which includes the introduction into production of
breeding achievements, effective and resource-saving technologies for the reproduction
and cultivation of various species of fish. The main fish breeding complexes currently
operating in Ukraine are indicated. The peculiarities of fish and fish product exports are
analyzed. The main problems that hinder the development of the industry are highlighted
and the prospects for its development are indicated.

Keywords: aquaculture, aquatic bioresources, fishery facilities, fish products,
water bodies.
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Climate change in Norway is occurring gradually, yet its consequences are
becoming increasingly evident. There is a steady rise in average temperatures, an
increase in annual precipitation and runoff, as well as a growing intensity of extreme
weather events. Various regions of the country are experiencing more frequent and
intense rainfall, which directly affects the hydrological regime and the formation of
surface runoff. These climatic shifts raise concerns due to their impact on freshwater
sources, especially during periods of heavy precipitation, when higher levels of bacterial
contamination, increased water turbidity, and intensified coloration are observed; this
indicates elevation of concentrations of organic matter and suspended particles in the
water.

Amid growing climate risks, there is a pressing need for thorough regional
analyses of how these changes affect water quality. Such analyses form the foundation
for timely upgrades to water treatment facilities, as the increasing burden on filtration
and disinfection systems could compromise their effectiveness, particularly in smaller
settlements. By the end of the 21st century, the situation is expected to worsen, with
forecasts indicating a further rise in waterborne pollutants due to soil erosion, runoff
from agricultural lands, and urbanized areas.

According to climate research, the rise in air temperature, especially when
combined with changes in precipitation patterns, will significantly influence hydrological
processes [1]. Precipitation in Norway is expected to become predominantly convective
in nature, occurring more frequently and with greater intensity [4]. This will pose new
challenges for water supply systems, particularly in maintaining consistent drinking
water quality. Norway has already experienced an increase in the average annual
temperature of about one degree Celsius since the early 20th century [1]. This trend
is accompanied by shifting snowmelt seasons, increased winter and spring runoff, and
changes in the amount and distribution of precipitation. A particularly noticeable rise
in precipitation occurred after the 1970s, amounting to approximately an 18% increase
compared to initial values.

Keywords: climate change, drinking water quality, Norway, precipitation, runoff.
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Statement of the problem. The purpose of this article is to examine Nor-
way’s experience in water resource management under the conditions of global
change.

Analysis of Recent Studies and Publications. In recent years, short-du-
ration rainstorms in Norway have become not only more frequent but also more
intense, as documented by meteorological observations over the past decades.
These climatic changes are already contributing to an increased frequency of
floods, and this trend is expected to intensify further in the future. Air tempera-
ture and precipitation in Norway in 2022 and their deviation from the norm are
presented in Figure 1.

Fig. 1. Air temperature, °C (2) and precipitation, mm (b) in Norway in 2022
as deviation from the norm (a) and as a percentage (b) [2]

According to high greenhouse gas emission scenarios, the average annual
temperature in Norway is projected to rise by 4.5 °C by the end of the century,
while annual precipitation is expected to increase by at least 18 % [6].

The rise in precipitation will directly affect the frequency of rain-induced
floods. In the context of higher temperatures and earlier snowmelt in spring, the
seasonal flood dynamics may shift. Spring floods are likely to occur earlier in
the year, while the risk of flooding in late autumn and winter will increase. All
of these factors create additional pressure on both natural and artificial water
purification systems. Small water intakes, in particular, may find themselves in
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a vulnerable position due to their limited capacity to quickly adapt infrastructure
to the new conditions [3].

Generalizing, the projected climate changes represent a serious threat to
the stability of water supply in Norway. To prevent the deterioration of drink-
ing water quality, it is necessary to take action now to increase the resilience
of treatment facilities, improve monitoring systems, and develop regional-level
adaptation strategies.

Presentation of the main research material. Integrated water resources
management in Norway: structure, approaches, and key instruments. The
rational use and effective management of water resources is one of the key pre-
requisites for ecological and economic sustainability. In Norway, where water
resources hold not only great environmental importance but also serve as a
foundation for energy, industry, agriculture, and drinking water supply, a clear
system of integrated water ecosystem management has been developed. This
system includes coordination across national, regional, and municipal levels,
public participation, consideration of ecological needs, and the use of modern
planning and monitoring tools.

The need for a comprehensive approach to water resource management
arose with the intensive development of hydropower in the first half of the 20th
century. As river systems were developed, the country faced challenges related
to limited water volumes, source pollution, and conflicts among various users —
from energy producers to environmental advocates. At the same time, it became
increasingly important to preserve drinking water quality, maintain biodiversity,
and consider land-use changes.

In response to these challenges, Norway established a network of admin-
istrative bodies that cover different levels of water governance. At the local
level, municipalities are responsible for forming water supply strategies, con-
trolling water quality, organizing wastewater treatment, and accounting for the
impacts of land use on water resources. The regional level manages planning
within river basins, develops long-term programs, and oversees lakes and res-
ervoirs [5].

Norway’s institutional model emphasizes the active involvement of citi-
zens and stakeholders in planning and decision-making processes. Public hear-
ings, open consultations, and the participation of local organizations and resi-
dents ensure transparency and balance in resolving water-related issues. This
inclusive approach allows for the consideration of all user interests — both indus-
trial and ecological.

The ecosystem approach and the role of nature in water management.
Integrated management in Norway is based on the principle of recognizing nat-
ural ecosystems as full participants in the water cycle. Rivers, streams, lakes,
wetlands, groundwater, and forested areas are viewed not only as sources or
storage of water but also as regulators of its quality and quantity. The ecosystem
approach aims to ensure the harmonious coexistence of human needs with nat-
ural water cycles while maintaining ecological balance.
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Due to growing pressure on water resources from urbanization, agricul-
ture, and climate change, Norwegian policy focuses on the preservation of eco-
system services provided by natural landscapes. This includes the protection of
groundwater health, prevention of erosion, flood mitigation, and the reduction
of pressure on infrastructure.

The General Water Resources Plan and Watercourse Protection Plan. To
regulate the use of water resources and reduce inter-sectoral conflicts, Norway
introduced the General Plan for Water Resources in 1985. This was a strategic
response to the need for a systemic approach to hydropower development. The
plan included a prioritized list of projects that could be considered for licensing
based on environmental, social, and economic factors.

The plan’s primary objective was to identify areas that could be used for
energy production without causing significant environmental harm. During its
development, 16 major user interest groups were identified, including nature
conservation, drinking water supply, fisheries, pollution control, tourism, and
agriculture. Project assessments were conducted at the river basin level, taking
into account regional development and the ecological value of territories.

In parallel, the Watercourse Protection Plan was developed to designate
priority water bodies for conservation in their natural state. As of 1993, 341 water
bodies were protected, with a combined potential hydropower capacity of approx-
imately 35 TWh — about one-fifth of Norway’s hydropower potential. These areas
include both large river basins and smaller systems with high conservation value.

Environmental Impact Assessment (EIA) in water use. Another important
tool ensuring the sustainable development of the water sector in Norway is the
Environmental Impact Assessment (EIA) procedure. It applies to projects that may
have significant environmental impacts. According to legislation, developers must
initiate the EIA process at the planning stage by submitting a notice and proposal for
the assessment program. All interested stakeholders, including the local community,
have the opportunity to participate in discussions and provide feedback.

EIA results are taken into account during licensing decisions. This process
helps reduce ecological risks and foster dialogue among sectors such as energy,
ecology, transport, agriculture, and tourism. The EIA procedure strengthens the
role of environmental authorities, giving them powers to monitor environmental
quality and implement sustainable water management solutions.

Regulatory framework and licensing procedures in Norway’s water sector.
Norway implements an effective policy for the protection and sustainable use of
water resources based on a solid legal framework. This framework ensures trans-
parency in decision-making and promotes the participation of all stakeholders in
governance. The country’s legal mechanisms form the foundation for coordinated
functioning of various actors — government bodies, businesses, local communi-
ties, scientific institutions, and environmental organizations — allowing for the
avoidance of conflicts of interest and contributing to long-term ecological safety.

Among the most important legislative acts in Norway are the Planning
and Building Act and the Water Resources Act. These two laws provide the
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legal foundation for the protection of natural river systems and the prevention of
uncontrolled interventions in aquatic ecosystems. Particularly significant in this
context is the regulation of hydropower activities, which requires the issuance
of special licenses under the Watercourse Regulation Act and the aforemen-
tioned Water Resources Act. These licenses govern not only the construction of
facilities (such as hydroelectric power stations, dams, etc.) but also the condi-
tions for their operation, taking into account safety, environmental protection,
and cultural heritage preservation requirements.

Developers are also obligated to implement measures that preserve the
historical and cultural value of the area, minimize environmental impacts, pre-
vent pollution, and adapt projects to local ecological conditions. For instance,
infrastructure design may include fish passages, ecologically justified minimum
water flows, the clearing of regulated zones from excess vegetation, and the
construction of spillways [5].

A particularly relevant legislative instrument is the Pollution Control Act,
which sets forth the overarching goal of preventing environmental degradation,
reducing anthropogenic emissions, and ensuring the responsible management of
industrial and domestic waste. All of these legislative provisions are integrated
with the Environmental Impact Assessment (EIA) procedure, which guarantees
systematic project screening from the early planning stages.

Furthermore, Norway has several special laws that provide additional pro-
tection for aquatic ecosystems and biodiversity. These include the Nature Con-
servation Act (which classifies protected areas into categories such as national
parks, nature reserves, biotopes, and natural monuments), the Cultural Heritage
Act (which ensures the safeguarding of historical sites near water bodies), and
the Salmon and Freshwater Fish Act (which regulates the conservation of fish
resources in water-related activities).

System of assessment, monitoring, and forecasting of water resources. In
response to increasing pressure on aquatic ecosystems, Norway is continuously
improving its observation and forecasting systems to enable timely identifica-
tion and mitigation of potential risks. Key threats include the deterioration of
water chemical composition, more frequent flooding due to urbanization and
alteration of natural catchments, as well as unpredictable changes in hydrologi-
cal regimes as a result of global warming.

To ensure effective water resource management, Norway is modernizing
its hydrological data collection systems on a large scale. The Norwegian Water
Resources and Energy Directorate (NVE) oversees the implementation of new
technologies, such as the modernization of the national network of hydrological
stations and the installation of automated sensors. These sensors provide con-
tinuous monitoring of water dynamics, enabling real-time data transmission and
storage in a centralized electronic system.

Analytical efforts are also supported by advanced mathematical mode-
ling. These models help simulate potential climate change scenarios and assess
their impact on river basins. In addition, specialized water balance maps are
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developed to evaluate water availability, identify regions at increased risk of
droughts or floods, and analyze long-term resource distribution trends.

This comprehensive monitoring approach is a vital part of Norway’s
integrated water resource management system. It enables evidence-based deci-
sion-making, rapid response to emerging challenges, and effective prevention
of crisis situations.

International cooperation and institutional capacity building in partner
countries. Over the past few decades, Norway’s foreign policy has evolved from
a traditional aid-based model to a full-fledged institutional partnership approach.
The main goal of this shift is not only to provide financial support but also to
promote the development of local institutions through knowledge exchange,
capacity-building, and the transfer of innovative technologies.

A key player in this process is the Norwegian Agency for Development
Cooperation (NORAD), which serves as a coordinating center for international
partnership programs. Through NORAD’s efforts, a mechanism has been cre-
ated to involve leading Norwegian institutions, including government agencies,
research centers, environmental NGOs, educational institutions, cultural organ-
izations, and private companies, in international projects.

Norway actively promotes a model in which highly qualified water man-
agement experts assist developing countries in formulating strategies tailored
to local conditions. This cooperation extends to both planning and implemen-
tation phases, facilitating the adaptation of Scandinavian experience to diverse
regional contexts.

Water management is considered a priority area due to its strategic impor-
tance for environmental security, agriculture, public health, and sustainable
development. Norwegian organizations are prepared to share their expertise
in ecosystem-based approaches, water basin planning, anthropogenic pressure
mitigation, monitoring systems, and climate resilience strategies [5].

Analytical comparison of the functional roles of key institutions in Inte-
grated Water Resources Management in Norway. Integrated water resources
management (IWRM) in Norway is carried out through close inter-agency coop-
eration among several institutions, each responsible for specific tasks within the
broader framework of water and environmental policy. Their functions comple-
ment each other, forming an effective system for control, monitoring, planning,
and regulation of sustainable water use.

1. Ministry of the Environment (MOE) acts as the central coordinating
authority, shaping national environmental policy, including the management of
aquatic ecosystems. The MOE approves strategic documents, sets environmental
priorities, coordinates the activities of subordinate institutions, and ensures the ful-
fillment of international environmental obligations, including the implementation
of the EU Water Framework Directive. The MOE serves as a systemic integrator,
harmonizing decisions across different sectors involved in water management.

2. Directorate for Nature Management (DN) focuses on the practical
implementation of nature conservation policy, especially in terms of preserving
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biodiversity and ecological stability. It identifies ecologically valuable zones,
conducts scientific environmental impact assessments, provides recommenda-
tions on the protection of aquatic and coastal ecosystems, and coordinates pro-
jects for the restoration of degraded natural areas. Unlike the MOE, DN concen-
trates on specific ecological parameters and fieldwork implementation.

3. Norwegian Pollution Control Authority (SFT) performs regulatory
functions aimed at reducing anthropogenic pressure on water bodies. Its core
responsibilities include overseeing compliance with environmental legislation
regarding pollution prevention, issuing discharge permits, developing water
quality standards, and conducting ongoing chemical monitoring of water bod-
ies. Thus, SFT ensures adherence to environmental standards in economic activ-
ities related to water use.

4. Ministry of Petroleum and Energy (OED) is responsible for the devel-
opment of the energy sector, particularly hydropower, which in Norway heavily
relies on river systems. OED implements policies for sustainable energy devel-
opment, approves water use for electricity generation, ensures national energy
security, and assesses the environmental impact of energy projects. Its activities
often intersect with those of environmental agencies, requiring effective coordi-
nation of interests.

5. Water Resources and Energy Directorate (NVE), operating under
the OED, is tasked with technical and administrative management of water
resources in relation to hydropower. NVE issues licenses for hydropower plant
construction, manages flood risks, regulates watercourses, and assesses the
risks associated with hydraulic structures. Additionally, NVE contributes to the
implementation of integrated river basin management plans, working alongside
other institutions to maintain a balance between energy production and environ-
mental protection.

6. The Geological Survey of Norway (NGU) carries out scientific research
in the fields of geology and hydrogeology. Its role is to provide reliable data on
groundwater reserves, geomorphological conditions, soil vulnerability to pol-
lution, and environmental changes related to climate change. NGU supplies
critical information for decision-making in water protection, especially in rural
areas and regions with potential industrial impact.

In conclusion, water management authorities in Norway operate as com-
ponents of a unified integrated system (Table 1). The MOE provides strategic
leadership; DN and SFT implement policies in nature conservation and pollu-
tion control; OED and NVE oversee the technical and energy-related aspects
of water use; NGU supports data management and scientific analysis. This
functional division ensures the effective consideration of all aspects of water
resources management — from ecological to economic [5].

Conclusions. Norway’s experience in water resources management under
climate change conditions demonstrates a high level of adaptability, inter-agency
coordination, and science-based decision-making. The comprehensive model of
integrated water management, built on close cooperation between environmental,
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energy, scientific, and administrative bodies, enables the country to effectively
respond to contemporary challenges. These include increasing flood intensity,

reduced water availability in certain regions, and shifts in hydrological regimes.

Table 1. Comparative table of functions of key institutions in Integrated

Water Resources Management in Norway

Institution Main role Key features Featurgs.of the Cooperatlon.WIth
activity other bodies
Ministry of | Environmental * Strategy Centralized Coordinates plans
the Environ- | policy formation |development planning of envi- |with DN, SFT,
ment (MOE) * Inter-agency ronmental policy, | OED; coordinates
coordination particularly in the |implementation of
 Implementation | water sector the Water Frame-
of international work Directive
obligations
Directorate Implementation | < Ecological Focus on field In collaboration
for Nature of nature preser- | expertise research and eco- | with the MOE,
Management | vation policy * Identification of | system protection |defines security
(DN) protected areas zones; transmits
* Biodiversity data to the SFT
conservation
Norwegian Environmental * [ssuance of dis- | Performs supervi- | Exchanges data
Pollution quality control charge permits sory and regula- | with DN, negoti-
Control » Environmental | tory functions in | ates permissions
Authority monitoring the water sector | with NVE and
(SFT) * Implementation MOE
of water quality
standards
Ministry of | Hydropower » Water use plan- | Represents Coordinates
Petroleum Development ning for energy the interests projects with NVE;
and Energy | Strategy * Energy project | of the energy takes into account
(OED) approval sector in water environmental
* Environmental | management requirements of
impact monitoring MOE and SFT
Water Technical man- |+ Hydropower Practical imple- | Works under the
Resources agement of water | Plant Licensing mentation of direction of OED;
and Energy  |resources * Flood Protection | water manage- coordinates with
Directorate » Basin Manage- | ment solutions MOE, SFT, DN
(NVE) ment Planning
The Geological | Geoinformation | ¢ Groundwa- Provides scientific | Transmits the
Survey support ter Reserve data for manage- |results of studies to
of Norway Assessment ment decisions MOE, SFT, NVE
(NGU) * Geomonitoring
» Hydrogeological
Surveys

Key factors contributing to this effectiveness include the clear division of
responsibilities among institutions (MOE, DN, SFT, OED, NVE, NGU), trans-
parent decision-making procedures, and a strong focus on scientific data and
long-term planning. Noteworthy elements also include the practical implemen-
tation of the river basin management principle, active public participation in
environmental monitoring, and open access to information.

159



Boowi Giopecypcu ma akeakynomypa, 1(17) /2025

Norway’s experience can serve as a benchmark for countries aiming to
reform their water governance systems in line with the principles of sustaina-
ble development and climate adaptation. This approach not only helps preserve
ecological balance but also ensures reliable water supply, energy security, and
protection of the population from the adverse impacts of climate change.

A0CBIA YNPABJIIHHA BOAHAMW PECYPCAMU
B YMOBAX 3MIHU KJIIMATY HA NPUKJIAAI HOPBETII

Bpeyc /1. C. — k.c.-e.H., Doyenm kageopu ekonoeii ma cmanoeo po3eumky
imeni npoghecopa FO.B. I[Tununenka,
Xepcorncoruii OepoicasHuil azpapHo-eKoHOMIYHUIL YHIGepcumen,
breusd87@gmail.com

Knimarnuni 3minn B Hopserii BiOyBaroThCsl IOCTYNOBO, aje iXHI HAacIiIK{
CTarOTh Jienaii moMiTHImmUMHU. CIOCTepiracThCs CTadlIbHE 3pOCTaHHS CePEeIHIX TeM-
nepaTyp, 30UThIIEHHS 00CATY PIYHUX OMaAiB i 00CATY CTOKY 3 TEpUTOPid, a TaKOXK
MTOCWJICHHSI €KCTPEMaJIbHUX METEOPOJIOTIYHUX SIBHI. Y perioHax KpaiHu (iKCYIOThCS
OUIBIII IHTCHCUBHI 3JIMBH, SIKi TIPOSIBIISIFOTHCS YACTIIIIE, HIXK PaHille, 10 0e3M0cepeIHbO
BIUIMBAE Ha T'iIPOJIOTTYHUN PEXUM 1 yMOBH (OpMyBaHHS IMOBEPXHEBOro cTOKy. Lli 3mi-
HU KJIIMaTy BHUKJIMKAIOTh 3aHETIOKOEHHS Yepe3 IXHiH BIUIMB Ha JpKepesa MpicHOi BOIH,
OCKUTBKH CaMme TiJI Yac TEepioiB iHTEHCHBHUX OMAMIIiB CHOCTEPIraeThCs MiABHUICHHS
piBHIB OakTepiadbHOTO 3a0pyIHEHHS, 301TbIIEHHS KaJaMyTHOCTI BOAX Ta TTOCHIICHHS
KOJIbOPOBOCTI, IO CBITYUTH MPO TiABHINEHHS KOHIEHTpAIil OpraHiuHUX PEUOBHUH i
YaCTUHOK y BO[II.

B ymoBax 3pocTaHHSI KIIIMaruuHUX PU3UKIB IOCTA€ HEOOXIIHICTh PETEIBHOrO
perioHaIbHOTO aHANi3y BIUIMBY LIUX 3MiH Ha SKICTh BOAW. Takuil aHAI3 € OCHOBOIO JUIA
CBO€YACHOT MOJICPHI3allil BOZOOYMCHUX CIIOPY/l, OCKIIBKH Ti/IBUIICHHS HABAHTAKCHHS
Ha cucTeMH (iTpTparii i 3He3apakeHHs BOIM MOXKE ITOCTABUTH i1 3arpo3y IXHIO edek-
THUBHICTh, OCOOJIMBO B MEHIIMX HAceleHHX MyHKTaX. OUiKyeThes, MmO A0 KiHI XXI
CTOJIITTS CUTYaIisl YCKIIaHUTBCS: TPOTHO3YETHCS MOAAJIbIIE 301TBIISHHS! KIIBKOCTI 10-
MIIIIOK Y BOJ, SIKi ITOB’5I3aHi 3 €pO3i€I0 IPYHTY, CTOKOM 13 CLIIBCHKOTOCHONAPCHKUX YTilb
Ta ypOaHi30BaHUX TEPUTOPIH.

3rifHo 3 pe3ynpraTaMu KIIMaTHYHUX JOCIHIIKEHB, ITIBHUIICHHS TEMIEpaTypu
MOBITPSI, 30KpeMa B TIOETHAHHI 31 3MiHAMH CTPYKTYPH OMAaJiB, MATUME 3HAYHUI BILUIUB
Ha Tigponoriuni mporecu [1]. Ogikyerbes, mo onaaun B Hopeerii HaOyayTh mepeBax-
HO 3JIMBOBOT'O XapaKTepy, CTAlouM yacTiuMu i notyxkHimmmu [3]. Lle ctBoproBarume
HOBI BUKJIMKH JUIsSi CHCTEM BOJIOTIOCTAYaHHs, 30KpeMa 100 3a0e3MeueHH s cTablIbHOT
sKoCTi MUTHOI Boau. Bike 3apa3 y Hopgerii cnocTepiraerbcst 3p0CTaHHs CepeaHbOpid-
HOI TeMIiepaTypu npuoIrM3HO Ha oauH rpaxyc Lenbcis 3 mowatky XX cromitts [1]. Taka
TEH/ICHIIIST CYTIPOBOKY€ETHCS 3MIIIEHHSIM CE30HHUX MK CHITOTaHEHHS, 301ThIICHHIM
3MMOBOTO 1 BECHSIHOTO CTOKY Ta 3MiHaMHU y KUTBKOCTI Ta po3moaiii omaaiB. OcobauBo
MOMITHE 3POCTaHHs KUIBKOCTI onajiB cranocs micist 1970-x pokiB i CTaHOBHJIO TPH-
6mu3HO 18 % MOPIBHSAHO 3 TOYATKOBUMH 3HAYCHHSIMH.

Kitrouosi ciioBa: 3MiHa KIIiMaTy, SKiCTh TUTHOI Bonmu, HopBeris, omaau, CTiK.
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CTANIUI PO3BUTOK BOAHUX IAHALWA®TIB:
IHHOBAL|IHI NIAXOAM 4,0 BIAHOBJEHHA
EKOCUCTEMU PIYKU OECHA
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Yynpuna IO. FO. — PhD 3 exonocii, doyenm,
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nezabudkal20187@gmail.com

VY crarTi mpencTaBieHo eKOJIOTIuHy OLIHKY BIUMBY AismmbHOCTI KII «YepHiris-
BOJIOKaHa» Ha NOBKULIL. [IpoaHanizoBaHO OCHOBHI JuKepena 3a0pyIHEHHS BOIHHX
peCypciB, 0COOIMBOCTI BOMOBIABEICHHS Ta OUYHUINCHHS CTIYHHUX BOJ, a TaKOXK CQeCK-
TUBHICTh E€KOJOTIYHUX 3aX0iiB. PO3IISIHYTO HOPMAaTWBHO-NIPABOBE PETYIIOBAHHS Jii-
SUTBHOCTI BOJIOKQHAJIB Ta BIATOBIAHICTh TEXHOJOTIH OYHMICHHS YHHHUM CTaHIIapTaM.
BusiBneno ocHOBHI mpoOieMu, TIOB’s13aHi 3 BIUTHBOM ITIATIPHEMCTBA Ha BOAHI 00’ €KTH,
30KpeMa 3a0pyJHEHHS OpraHigHIMH PEIOBHHAMH, a30THUMH Ta (pochopHIMH CTIOTy-
KaMH, a TAKOXK BKKUMH METaJaMHu.

Oco0nuBy yBary IMpUALICHO aHai3y e)SKTUBHOCTI CydaCHUX METOIIB OUHIIICH-
HS CTIYHUX BOJ Ta IX BIUIMBY Ha €KOJOTIYHWI craH piukm JlecHa. BcranosieHo, mo
BUKH/M IIANPHEMCTBA CIPHYMHSIIOTh MOTIPIICHHS SKOCTI BOIM, IO HPOSBISETHCS Y
3MiHI XIMIYHOTO CKJIa[y, 3HIDKCHHI PiBHS KHCHIO Ta eBTpodikalii Bogoiimu. [Iposene-
HO OIIHKY MOJIUBUX PH3HKIB JJI BOIHUX €KOCHCTEM Ta 310pOB’s HaceneHHs. Jloci-
JOKEHO TMHAMIKY 3a0py/IHeHHS PIUKHU MPOTSATOM OCTaHHIX POKIB Ta BU3HAYEHO KIIIOYOBI
TEHJICHIIT 3MIH y CKJIa i BOJH.

VY crarTi po3mISHYTO CydyacHi CBITOBI NPaKTUKH MiHIMi3alil BIIMBY BOJIOKa-
HaJliB Ha JOBKIJUIS Ta MOXJIMBOCTI iX BIPOBa/DKEHHS B YkpaiHi. OKpeMo HpUaiIeHO
yBary BIUIMBY KJIIMaTHYHUX 3MiH Ha CTAQH BOAHHMX PECYpPCIB, 8 TAKOXK MOXKJIMBUM aJiarl-
TalifHAM 3ax0faM Ul 3MEHIICHHS HeTaTHBHUX HACIIJIKIB aHTPOIOTCHHOTO BIUIHBY.
3anpornoHOBaHO PEKOMEH/IAlll 010 MOJEPHI3aIlil CHCTEM OYHMIICHHS, BIPOBAHKECHHS
IHHOBALIHHUX TEXHOJIOTIH 3He3apakKeHHs, IIOKPAILEHHsT MOHITOPHHIY SIKOCTI BOJAU Ta
CTBOpPEHHSI e(DeKTHMBHUX MEXaHI3MIB EKOJIOTIYHOTO MEHE/PKMEHTY. BkazaHo Ha HeoO-
XIJHICTh TTOCUIICHHS JEPKaBHOTO KOHTPOJIIO 3a MisUTBHICTIO BOJOKAHANIB, PO3POOKH
€KOJIOTTYHHX IPOrpaM 3 METOO 3HIDKEHHS BIUIMBY Ha JOBKULIS, a TAKOX PO3LUIUPECHHS
MDKHAPOAHOTO CHIBpOOITHUNTBA Y cdepi 30eperkeHHs BOTHIX PECypCiB.

Kiro4oBi ¢10Ba: €KONOrivHa OIiHKA, BOAOIMOCTAYaHHs, BOJOBIABEACHHS, CTIUHI
BOJIM, 3a0py/IHEHHS1, MOHITOPUHT JJOBKIJUIS, EKOJIOT1UHA Oe3reKa.
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AKTyanbHicTh npodiemu. IIpodirema 3a0pyqHEHHS BOIHUX PECYpCiB
€ OJHIE€I0 3 HaMaKTyaJbHINIMX y CydacHi ekonorii. Bomokanamu BigirpaioTh
KJTFOUOBY POJIb y 3a0€3TMeueHHI HaCeICHHsI MUTHOIO BOJIOI0, MMPOTE iX MisTHHICTh
CYIIPOBOJIKYETHCSI YTBOPEHHSIM CTIYHUX BO, SIKI MOXKYTh HETaTHBHO BIUIMBATH
Ha CTaH HaBKOMUITHKOTO cepenoBuiia. KII «YepHiriBBogokaHam € OCHOBHUM
T ITPUEMCTBOM BOIOTIOCTaYaHHS Ta BOJOBIABeNeHHS B UepHITriBChKiil o0macTi,
110 3MIMCHIOE 3a01p, OYUIIICHHSI Ta TPAHCIIOPTYBAHHS BOIH 10 CTIOKUBAUIB.

IlocTanoBka 3aBaaHHsl. BUBYEHHS 3MiH, IO BiIOYyIHCS B €KOCHUCTEMI
piuxu JlecHa BHachimok ypOanizarii. JlocmiKeHHS eKOJIOTIYHOTO CTaHy PIdKd
JlecHa Ha OCHOBI JaHUX MOHITOPHHTY Boau. OIiHKAa MOXKIWBHUX 3aXOIIB IS
MTOKPAIIEHHSI CTaHy BOJHUX PECYPCIB 1 eKOcHCTeMH piuku JlecHa.

AHaJi3 ocTaHHIX A0CaiIzKeHb i my0Jikamiii momo BIUTHBY ypOaHi3oBa-
HOTO CEpEeNOBHUIIA HA BOAHY CHCTeMY piduku /[ecHa BUSBISE 3HAYHI €KOJOTIUHI
BHUKJIMKHU. 30KpeMa, TOCITIIKeHHS TiAPOXIMIYHOTO CTaHy B UepHITOBiI MOKaszamn
MIEPEBUILEHHS TPAaHUYHO JOMYCTUMUX KOHIIEHTPAIIN 3a1i3a, MaHTaHy, HITPUTIB
Ta OPraHivYHUX PEYOBHH, 1110 TIOB'A3aHO 3 AHTPOTIOTEHHUM HaBaHTAXKEHHSM [6].
[H1IE MocimKeHHs BKa3ye Ha 3a0pyJHEHHS PIYKH XIMIYHUMU CIIOTYKaMHU 4epe3
CKUJH CTIYHHX BOJ IPOMHUCIIOBUX MIAIPUEMCTB, 1110 TPU3BOIUTH 10 AeTpaarii
BonHOi exocuctemu [8]. Lli maHi MigKpecIo0Th HEOOXiJHICTh KOMITJIEKCHOTO
ITiIXOAY /10 MOHITOPHHTY Ta YIPaBIiHHS BOJHIUMH pecypcamu piuku JlecHa mis
MiHIMi3aIli{ HeTaTHBHOTO BILTUBY ypOaHi3allii.

Marepiaju i MeToau goc/inKeHHsl. Y poOOTi BUKOPHCTaHI METOM €KO-
JIOTIYHOTO MOHITOPHHTY, CTATUCTUYHOTO aHai3y, OLIHKH PiBHA 3a0pyIHEHHS Ta
HOpPMAaTHBHO-TIpaBoBOro aHamzy. Jxepenamu inpopmaii € 3Bitn KII «Yepni-
TiBBOJOKAHAID», NTaHI €KOJIOTIYHOTO MOHITOPUHTY UepHIriBcbKoi o0macTi, Hay-
KOBi CTaTTi Ta HOPMATUBHO-IIPABOBI aKTH.

Pesyabratun nociimkenHsi. JisSUTBHICTH TPOMHCIOBUX IMiIIMPHEMCTB
UepHiriBcbKo1 00J1aCTI Ma€e CyTTEBHIA BIIMB HA AKICHUIA CTaH BOAHUX 00’ €KTIB,
30kpema piuku JlecHa. OCHOBHUMU JiKepenaMu 3a0pyJHEHHS € TiANPHEMCTBA
BOJIONIOCTAYaHHS Ta BOIOBIABEACHHSI, XapuoBOi, XIMIYHOI, MalTUHOOYMIBHOT Ta
OyiBeNbHOT MPOMHUCIIOBOCTI, 1110 CKUIAIOTh Y BOJOWMH 3HAYHY KiJIbKICTH Opra-
HIYHHX 1 HEOPTaHIYHUX 3a0pyAHIOIUNX pedoBUH. OIHNM i3 KIIOUOBHUX 3a0py/I-
umoBauiB € KII «YepHiriBBogokaHam», sike 3IHCHIOE BOM03a0ip, OYMCTKY Ta
TPaHCTIOPTYBaHHS BOAM. BomHowac BOHO € KepernoM CKUJaHHS HETO0CTaTHbO
OYMIICHUX CTIYHUX BOJI, 1[0 MICTATh OpPraHiuyHi pe4oBUHH, a30THI Ta GpochopHi
CITOJTYKH, a TaKoXK Baxkki Metand. isumpHicTs YepHiriBcskoi TEL] Takox crpu-
YUHSE HETaTUBHUI BIUTUB, OCKUIBKH il CTOKH MOKYTh MICTUTH 3QJIUIIKH BYT-
nerro, (heHonu Ta iHII TOKCHYHI cTIoyKu [3].

3aranom, MPOMHUCIIOBE HaBaHTAXXEHHS Ha Piuky JlecHa mposBiseTses y
XiMi4HOMY, 0i0T€eHHOMY, OpraHidHOMY Ta (i3UYHOMY 3a0pyaHEHHI, IO CIIPH-
YUHSIE ETPaallito BOMHUX €KOCUCTEM. XiMIUHI BUKUAN HAKOTMIYIOTHCS Y BOII
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Ta JIOHHHX BIJIKJIQJICHHSX, 1110 HErATUBHO BIUIMBAE HA J)KMBI OPTaHi3MU Ta SIKICTh
Bonu. OpraniuHe 3a0pyAHEHHS IPU3BOIUTH JI0 3HUKCHHS PIBHS KHCHIO Ta MOXKE
BUKJIMKAaTH MacoBi 3aMopH pubu. HaamumkoBuii BMicT docdatiB Ta a30THUX
CIOJIYK CTHMYIIOE TIPOLIECH IBITIHHS BOAHM, IO CIIPUYMHSIE €BTpodiKaliio Ta
MOAAJIbILE MOTIPLUICHHS cTaHy piukH. JisIbHICTH MIANPHEMCTB TAKOXK 3MIHIOE
¢bi3u4HI XapaKTepUCTUKU BOIOWMH, OCKUIBKH Y BOY MOTPAIUISIOTH TBEPAL Yac-
THUHKH, SIKI MOXKYTh 3MIHIOBATH PYCJIO Ta T'iIPOJIOTTYHUEN pexuM (pUCYHOK 1).

AHani3yrou BIUIMB MIPOMHCIIOBUX MiJIPHUEMCTB Ha €KOCHUCTEMY PiUKH
JlecHa, MOkHa 3pOOMTH BUCHOBOK PO HEOOXIAHICTH YIOCKOHAJICHHS CHCTEM
OYMILEHHS CTIYHUX BOJ, 3allPOBA/KEHHsI CyYaCHHUX TEXHOJIOT1 MOHITOPHHTY
Ta TIOCUJICHHS JEP’KAaBHOTO KOHTPOJIIO 3a JIOTPUMAHHSAM EKOJIOTIYHUX CTaH-
JIapTiB. BaxxnuBum 3aBipaHHsIM € po3poOKa cTpareriii MiHiMi3amii HeraTHBHOTO
BILIMBY, BIIPOBAJPKEHHS €KOJIOTIYHO OC3MEUHUX TEXHOJOTIH Ta ONTHMi3arlis
MPOIECIB BOJOKOPUCTYBaHHS. TiNBKM KOMIUIEKCHUN MiIXiJ 70 €KOJIOTIYHOTO
MEHEPKMEHTY JI03BOJIMTH 30€perTH SIKICTh BOAHUX PECYpCiB Ta 3a0e3neynTu
cTabUIBbHUI cTaH eKocucTeMHu piuku JlecHa.

YMOBHi NO3HauYeHHA
T i P pril Ta BoAn
® KN “Uepuirissopoxanan®
®  KEN «Mepwiriscwxa TEL
@  Uepuirissadoras
Xapuosa NPOMHENOBICTE
inin TOB

HEmMHCLIHA KOHEEpEHMR KOMBINAT
BAT “Nipuryypsui 3980 <Bincosus
IsanCuxHi MOAGUG-KONCEPEHMA KOMBIHAT
AT nuexowuGinaT <fecHas
AT Tiomomona komnasia «B. A, T. — Mpuayoes
TOB BKN «Mpwayxm-Arponepepobuas
NPAT =Mpaayysxmi MraxokouGinar=
pAT <Houropos-Cisepesiod cupsason
MpAT YAF3 <ephiriscua ropiaas
NpAT «Hixommcuiuil mupeomBinare
AT Uepniriacuini MorokoIaBOA>
TOB “Toprosud ais "Hepwiriecuei”
NpAT «epuirisputias

@ TOB «Hocimcuumi uyxposui 3asoge
Ximiune supobunyreo

©  MAT «Hopuirincue Xiusanowos

O 3AT <Hidaps

© TOB «Meinnacs

MawnHobyaysaHHs, MeTanypria Ta o6pobeHHA Metany
®  BAT =3am0s Himsclacasaurs

®  Yepnirincuwii asTozaeon

©  MIPAT «epnirincuswl inCTpyMenTaRMHMA 32808~
BupoBHnurao Byamarepiania

® TOB BT® «Kepami-Mpuayn=

©  MIAT stdapuirincusl yerasssmil 33808 N3

®  MIpAT +Hobropos-Clsepconi 3a80a Syaisenshi Marepianiss
Inwi ranysi
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Piaxse

ol [ ] Anminicrparmesi mexd

Puc. 1. Kapta nianpueMcTB — noTeHUiHHUX 3a0py1HIOBA4iB BOIHHX 00’ €KTIB
YepuiriBebkoi o6acri [3]

JlocmipkeHHs IPOBOIMIIOCH Y JeKiIbKa erariB. Criepiry 3iiicHeHo 30ip
Ta aHaji3 JITepaTypHUX NaHUX IIONO CTAaHy BOIAHUX pecypciB piuku [lecHa.
Jaumi npoBeneHo BifOip pod BOAM Y Pi3HUX TOYKAX PIUKH, BKIFOYAIOUU MICIIS
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Oe3rnocepeIHbOro CKUAY CTiYHUX BoA. JlaboparopHi aHami3u JO3BOJIWIN BU3HA-
YUTH BMICT OIOT€HHUX PEYOBHH, BAKKUX METAJNIB Ta OpraHIYHUX 3a0pyIHCHb.
Oninka ¢i3uko-xiMiuHUX mapaMeTpiB (pH, enexTponpoBigHicTh, TEeMIIEpaTypa)
JIOTIOMOTYIa BCTAHOBHUTH CTYIiHb BiIXHUJICHHS BiJl HOPMAaTHBHUX MOKA3HUKIB.

Pesynbratu mpoBeeHUX aHaNi3iB MOKa3ajid, IO PIBEHb 3a0pyIHEHHS
BOJIM 3MIHIOETHCSI, 3aJICIKHO BiJl CE30HHOCTI. Y MEPiOX MiABUIIEHOTO BOIOCIIO-
YKUBaHHSI KOHIIEHTPAITisl 3a0pYIHIOIOUYHUX PEYOBHH 3POCTAE, OCOOIUBO CIIOCTEPI-
raeThCst IEPEBHUILCHHSI HOPMATHUBIB 3a TTOKa3HUKaMU 010XIMIYHOTO CTIOKMBaHHS
kucHio (BCKS5) ta ximiunoro crnioxxusanHs kucHIO (XCK). 3HauHmii BIUIMB Ha
SIKICTh BOJIM MArOTh TaKOX aTMOoc(epHi omaju, siki CIPUSIOTh 3MHUBY 3a0pyji-
HEHb 13 TOBEPXHEBHUX TEPUTOPIN Y BOZOTOKH (Tabmuus 1).

Tabnuys 1. OcHOBHI MOKa3HUKM AKOCTi cTiuamx Box KII
«YepniriBBogokanan [2, 11]

Moxkazuuk Hopma I'’TK DaKkTHYHI 3HAYEHHS
BCKS5 (mr/m) 15 27
XCK (mr/m) 30 45
A30T aMOHIHMI (MT/1T) 2 4.2
docdaru (mr/m) 1.5 3.1

MOHITOPHHT XiMIYHOTO CKJIaIy HAaBKOJHMIITHHEOTO CEPEOBHINA € BaXKIIH-
BUM IHIUKATOPOM EKOJIOTIYHOTO CTaHy perioHy. lIpemcraBieHa Ha PUCYHKY
2 npgiarpama BimoOpakae JWHAMIKY 3MIH KOHIICHTpPAIIH MESIKUX eJIEMEH-
TiB Yy CHIBBIAHOIIEHHI A0 TPAaHWYHO IOMYyCTHMHX KOHIICHTPAIIH IMPOTATOM
2011-2020 poxkiB. AHami3 WX NAHWUX TO3BOJSIE BHSIBUTH OCHOBHI TEHACHIIIT
3a0pyTHEHHSI, MOXKJIUBI JDKEpeia HOTo TIOXOMKEHHS Ta OMIHUTH €(DEKTUBHICTh
€KOJIOT1YHUX 3aXOJIiB.

JiarpamMa DeMOHCTPY€E 3MiHY KOHIIEHTpAIil MEBHUX XIMIYHHX €JIEMEH-
TiB y cepenonuii nmpotsaroM 2011-2020 poxiB y CITiBBITHOMIEHHI I0 TPAHUTHO
JIOTTYCTUMUX KOHIICHTpaIliid. HalfBUII TOKa3HUKY CITOCTEPITatoThCs IS 3a7Ti3a,
0 CBIAYHTH MPO WOTO CTAOUTbHY MPHCYTHICTH y CEPEIOBHINI Ta WMOBipHE
MOCTIHHE HKepero 3a0pyIHEeHHS.

3aranpHull piBeHb 3a0pygHEHHS Mae ToMitHi mikm y 2013-2014 Ta
2017-2018 pokax, mo Moxke OyTH OB’ SI3aHO 3 MEPIOTUIHIMH TEXHOTCHHIMH
BUKHJaMHU a00 TPUPOTHUMH 3MiHaMH. [[HHK MeMOHCTpye KOJIMBaHHS, 0CO0-
muBo y 2017-2018 pokax, Tomi SK Mifb i HEPO3UMHHI PEIOBUHH 3aJTUIIAIOTHCS
Ha BITHOCHO HU3bKOMY piBHI. [licisa 2018 poky criocTepiraeThCst TCHACHITIS 10
3HIKCHHS KOHIICHTPAITIN, 110 MOXKE CBITYUTH PO TOKPAIIEHHS SKOJIOTITHOTO
KOHTPOJTIO a00 3MiHH y TPOMHUCITOBHUX Tportecax. Lli qaHi Bka3yroTs Ha HE0OXiI-
HICTh TIOATBIIOr0 MOHITOPUHTY JJIsl BU3HAYCHHS IOBFOCTPOKOBUX TEHJIEHIIIN
Ta OIIHKA €(DEKTUBHOCTI €KOJIOTIIHHX 3axomdiB [2, 12].
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Puc. 2. lnnamika 3a0pyaHeHHs piuku [lecHa

Edhexmusnicmo ouuwennss cmiunux ¢ood. Ilpouec OYMIIEHHS BKIIIOYAE
MexaHiyHe, OlooriuHe Ta XimiuHe ounineHHs. OJJHaK aHalli3 Pe3y/IbTaTiB CBiJI-
YUTh, 0 €(DEKTUBHICTH JCSIKUX CTaJIii € HEIOCTATHLOO JIJISl JOCATHEHHS HOP-
MaTuBHUX Toka3HUKIB [1, 10, 13]. 3 mMeroro MiHimi3allii BILIUBY BOJOKaHAITY
Ha EKOCHUCTEMY PiYKH HEOOXiJHO BIIPOBAXKYBaTH Cy4acHi METOAU OUHUILEHHS.
Haii6inei eekTuBHUMU € MEMOpaHHI TEXHOJIOTIi, 10 J03BOJISIFOTH 3HAYHO
3HU3UTH PiBEHb 3a0PYIHIOIOUMX PEYOBUH y CTIYHHX BOAax. TaKoK MepCreKTHB-
HUM HaIllpsMOM € BHKOPHCTaHHS O10JIOT1YHOTO JOOYMIICHHS HA OCHOBI aKTHB-
Horo Myny Ta ¢itodinerpanii (Tabnui 2).

Tabnuys 2. InHoBamiiiHi TeXHOJIOTil OUHIIIeHHS BoAH [5]

TexHoJi0ris1 Omnuc IlepeBaru
BioimxenepHi BukopucTanHs BOAHUX POCIHH 1 Mikpoop- | Ekonoriuso 4ucTi, Bucoka
CHCTEMU TaHi3MiB JIJIsl OYUIIICHHS BOJIU ¢()eKTHBHICTb

Bucoka ctyninb oun-
3acToCyBaHHS 030HY ULl OKUCJICHHS Opra-

O30HYyBaHH: ; . : IIEHHS, BIICYTHICTB
HIYHHX Ta HEOPTaHIYHUX 3a0PyIHIOBAYiB P

3aJIMIIKOBHX XiMIKaTiB

Vnerpadionerose 3acrocyBaHHs1 YD-aMIl 17151 3HUILEHHS Bucoka eeKTHBHICTB,
OMPOMIHEHHSI MIKpOOpraHi3miB LIBUKICTD TIPOIIECY

Bnaug na exocucmemy. Piuka JlecHa € OCHOBHUM BOAHUM OO’ €KTOM, IO
npuiimae criuni Boau K11 «UepHiriBBogokaHam». BIumiB KiliMaTHYHUX 3MiH Ha €KO-
cucremy piuku JlecHa y nmoenHanHi 3i ckupamu ctiuaux Boj KIT «UepHiriBBogoka-
HaJD» CIIPUYUHSE CYTTEBE MOTIPIICHHSI €KOJIONTYHOTO cTaHy BogoimMu. [linBuieHns
TeMIIepaTypy BOW Ta 3HIKSHHS PIBHSI PIUKH Yepes3 3MiHy TiIpOJIOriyHOro PEKUMY
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MOCHITIOIOTh KOHIICHTPALIIF0 3a0py/IHIOBaYiB, 30KpeMa BaXKKUX METaJliB, O10TeHHUX
crionyk (a3oty 1 Gpocdopy) Ta opraHiuHUX pedoBUH. Lle MpU3BOAUTS 10 3MEHIIICHHS
KOHIICHTpAIIil PO3YMHEHOT0 KUCHIO, 110 HETATHBHO BIUIMBAE HA BOIHI OPraHi3MH,
CTIPUYMHSIIOUH 3arH0eIb pUOM Ta PO3BUTOK aHAEPOOHMX MPOLIECIB.

[Mocunenns mporecis eBrpodikarlii, CIpUYMHEHE HAIXOPKSHHSIM O10TeH-
HUX €JIEMEHTIB 31 CTIUHHMX BOJI, BEZIC JIO MAaCOBOTO PO3MHOKEHHSI BOJIOPOCTEH, SIKi
ITiCIIs BIIMHUpPAHHS PO3KIIAIAI0ThCS, JOJATKOBO CIIOKMUBAIOUH KUCEHb. Lle cTBoproe
TiIOKCUYHI 30HH, /1€ YKUTTS BOTHUX OpPraHi3MiB cTae HeMOKIMBUM. KpiMm Toro, mpu
PO3KNIaiaHH] OpraHiKy y OEe3KMCHEBUX YMOBAX YTBOPIOIOTHCS TOKCHYHI CIIONIYKH,
TaKi sIK amMiaK Ta CipKOBOJICHB, SIKi MOTIPILIYIOTH SIKICTh BOzH [4, 7].

3MiHU y TiAPOJOTiYHOMY PEKHMi, BHKIMKAaHI HEPIBHOMIPDHMM PO3IIO-
JIJIOM OMaJiiB Ta MOCyXaMH, 3MEHIIYIOTh 3/IaTHICTh PIUYKH JIO CAMOOUHIIICHHS.
B mepiogu HM3bKOT BOJHOCTI KOHIIGHTpALlis 3a0pyJHIOBAYiB 3pOCTa€, IO
pOOHTH BOAY HENMPUAATHOIO JJIsi BUKOPHCTAHHS Ta CTBOPIOE 3arpo3y Uisl 3710-
poB’st HaceneHHs. YacTilli 3IMBU Ta MOBEHI CIIPUSIOTh NOTPAIUITHHIO Y PIUKY
BEJIMKOI KUTBKOCTI 320pYIHEHB 3 MICBKHX TEPUTOPIH Ta CLTLCHKOTOCIIOAAPCHKIX
YTiJIb, 10 JJOAATKOBO YCKJIQJIHIOE CUTYaIlio [9].

KiiMaTuuHi 3MiHM 3HAYHO BIUIMBAIOTh HA SIKICTh BOAW y piulli JlecHa,
3MIHIOFOYH 11 XIMIUHUH CKJIaJl, BMICT KUCHIO Ta OloJIoTiYHMIA cTaH (Taduuis 3).
3MEHIIICHHS PIBHS BOJM Ta IiJBUIICHHS TEMIIEPaTypu CIPHUSIOTH KOHIEHTPA-
1ii 3a0pyIHIOBadiB, a €KCTPEMalIbHI MOTOIHI SBUIIA, TaKi SIK TOBSHI YU 3JIUBH,
MOCHJTIOIOTH HAJIXO/PKEHHSI aHTPOIIOTeHHUX 3a0pynHeHb. Lle Bumarae aganta-
LIAHUX 3aXO[iB, 30KpeMa BJOCKOHAJICHHS CUCTEM OUMIICHHS CTIYHHX BOJ[ Ta
MTOCHJICHOTO €KOJIOTIYHOTO MOHITOPHUHTY.

Tabnuysa 3. BnauB KJIIMATHYHHX 3MiH HA piBeHb 3a0pyIHEHHS BOIU
y piuni lecHa

BnuinB Ha piuky /lecna

Kaimarnunuii paxrop Hacainku nis sikoeri Boan

[ligBuIIEHHST KOHIEHTpALiT
3pocTaHHs BUIIAPOBYBaHHS, ABHIL leHTpal

[linBumenHs Temmneparypu

3HIKEHHS PIBHS BOAU

3a0pyIHIOBaYiB Yepe3 3MEH-
HIeHHs 00°eMy BOIU

3MEHIIIECHHS OMa/IiB

MeHmmii 06¢AT CTOKY, 3MEH-
LIIEHHS] PO3BEJICHHsI 3a0pyIHEHb

[TigBHUIIEHHS KOHIICHTpPA-
1ii XIMIYHUX PEYOBHH Ta
OpraHikn

30ibIIEeHHs KIIBKOCTI 3JIMB

[Tocunene 3MuBaHH: 3a0pya-
HEHb i3 IPYHTIB Ta MiCT

[linBuieHHs piBHS BaX-
KHX METaJliB, IECTUIIU/IIB,
Ha(TOMPOIYKTIB

TaHeHHS CHIrY Ta IOBEH1

[ToTparuisHHS BEINKOT KUTBKOCTI
3a0pyIHeHb 13 OeperoBoi 30HU

[TinBureHHst piBHS OiOTCH-
HUX pe4oBHH (a30T, pocdop),
MIKPOOpraHi3MiB

3MeHIIeHHS TPUBAIOCTI
JIbONOCTABY

[HTEeHCHBHIIIE PO3KIIAIaHHS
OpraHiK{ B3UMKY

Tlocuene crioKUBaHHS
KHCHIO, 3HMKEHHS HOro KOH-
HEeHTpalii y Boai

3MiHH B TiIPOJIOTiYHOMY
pexumi

HepiBHOMipHH po3MI0O/is BOAH
HPOTSTOM POKY

KonuBaHHS SIKOCT1 BOIH,
10s1Ba TIIOKCHYHUX 30H
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Jlyisl 3HMKEHHSI HETaTUBHOTO BIUIMBY HEOOXiJHE BIPOBA/KCHHS Cydac-
HUX METOJIIB OUUIICHHS CTIYHUX BOJI, TAKHX K MEMOpaHHI TEXHOJOri Ta 0i0-
JIOTIYHE JIOOUMIICHHS. TaKoX BaKIIMBO MOCWJIUTH EKOJIOTTYHUI MOHITOPHHT
Ta po3pOOUTH aJanTalliiiHi 3aX0/H JIJIsl 3MEHIIICHHS BILTUBY KJIIMAaTHYHUX 3MiH
Ha BOJHY exocucteMy piuku JlecHa. Takum 4MHOM, pe3yabTaTd HOCTiIKEHb
CBIJTYaTh MPO HEOOXIAHICTh YIOCKOHAJICHHS CUCTEMHU OYUIICHHS CTIYHUX BOJI,
MOCHUJICHHS! MOHITOPUHTY 3a0pyIHEHb Ta BIPOBAKEHHS aAalTHBHUX 3aXO[IiB
JUTSL MiHiMi3alii BIJTMBY aHTPOTIOTEHHUX 1 MPUPOAHUX (DAKTOPIB HA BOJHY €KO-
cucremy piuku [lecHa.

BucHoBku. JlocnijpkeHHsl BIUIMBY ypOaHi30BaHOTO CepEeOBHUINA Ha
BOJIHY cUCTeMy piuku JlecHa CBiuaTh PO CEPHO3HI SKOJIOTIYHI BUKIIUKH, SIKI
BUHHKAIOTh 4epe3 aHTPOINOICHHE HaBaHTaKEHHs. 3a0pyIHEHHS BOOM XiMid-
HUMU CIOJYKaMH, MEPEBUIICHHS TPAHUYHO JOMYCTUMHUX HOPM Ta 3HIKCHHS
SIKOCTI BOJIHUX PECYpCiB MarOTh 3HAYHWI HETaTHMBHHU BIUIMB HAa CKOCHUCTEMY
piuku. BusiBneni 3a0pyaHioBayi, 30KpemMa BaKKi METaJH, OpraHiuyHi peYOBUHH
Ta XiMI4HI CIIONYKH, IPU3BOAATE 10 Aerpaaauii ¢iopu ta ¢aynu. [isubHICTD
KII «YepHiriBBomoKaHam» CyTTEBO BILIMBAE HA €KOJIOTTUHMI CTaH piuku JlecHa
4yepe3 CKHJIaHHS HEJOCTaTHhO OUHUIICHUX CTIYHMX BOJ. EdekTuBHicThH icHY-
OUYMX METOIB OUYMINEHHS CTIYHHUX BOJ € HEJOCTAaTHHOIO IS BIAIMOBIIHOCTI
HOPMaTHBHUM BHMOTaM. PeKOMEHIyeThCsl BIPOBAKEHHS Cy4acHUX TEXHOJO-
riil OYUIIEHHS, 30KpeMa MEMOpPAaHHUX METOJIIB Ta Ol0JOTIYHOTO JOOYHUIIICHHS,
3aMpOBa/PKEHHST KOMILIEKCHUX 3aXOJiB MOHITOPHUHTY BOAHOTO CEpeOBHUINA
Ta e(pEeKTHBHOTO YIPABIIHHS BOJHUMH peCypcaMu JJisl MiHIMi3alil HAaCiIKiB
ypOani3ariii. [le Bkitoyae B ceOe He JIMIIE OUUIICHHS CTIYHUX BOJI, @ i BIIPOBa-
JOKCHHS CTAIMX SKOJIOTTYHUX MPAKTHK, OPIEHTOBAHUX HA 30€PEIKESHHS TPUPOJI-
HUX pecypciB piuku JlecHa.

SUSTAINABLE DEVELOPMENT OF WATER LANDSCAPES:
INNOVATIVE APPROACHES TO THE RESTORATION
OF THE DESNA RIVER ECOSYSTEM

Buzina I. M. — Candidate of in Agricultural Sciences, Associate Professor,
Holovan L. V. — Candidate of Agricultural Sciences, Associate Professor,
Head of the Department,

Chupryna Yu. Yu. — PhD in Ecology, Associate Professor,

State Biotechnological University,
nezabudkal20187@gmail.com

The article presents an ecological assessment of the impact of the activity of the
"Chernihivvodokanal" municipal enterprise on the environment. The main sources of
water resource pollution, the features of wastewater treatment and sewage treatment,
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as well as the effectiveness of environmental measures, are analyzed. The article
examines the regulatory framework governing the activities of water supply and sewage
companies and the compliance of water treatment technologies with current standards.
The main problems related to the impact of the enterprise on water bodies are identified,
including pollution by organic substances, nitrogen and phosphorus compounds, as well
as heavy metals.

Special attention is given to the analysis of the effectiveness of modern wastewater
treatment methods and their impact on the ecological state of the Desna River. It was
found that the emissions from the enterprise cause deterioration in water quality,
manifested in changes in the chemical composition, reduction of oxygen levels, and
eutrophication of the water body. An assessment of potential risks to aquatic ecosystems
and public health was conducted. The dynamics of river pollution over recent years
were studied, and key trends in water composition changes were identified.

The article discusses current global practices for minimizing the environmental
impact of water utilities and the potential for their implementation in Ukraine. Particular
attention is paid to the impact of climate change on water resources and possible
adaptation measures to reduce the negative consequences of anthropogenic influence.
Recommendations are made for modernizing purification systems, implementing
innovative disinfection technologies, improving water quality monitoring, and
creating effective environmental management mechanisms. The article highlights the
need for enhanced state control over the activities of water utilities, the development
of environmental programs aimed at reducing environmental impact, and expanding
international cooperation in water resource conservation.

Keywords: ecological assessment, water supply, sewage treatment, wastewater,
pollution, environmental monitoring, ecological safety.
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Bonno-60motHi yrigas XapKiBChkoi 00JIacTi BigirparoTh KIFOUOBY POJIb Y M-
TPHUMIII €KOJIOTIUHOI PiBHOBAru, 3a0e3Neuyoud CepeIoBHIIe ICHYBaHHs JUisi Oararbox
BuiB (uiopu Ta payHu. BoHM Tako)X BUKOHYIOTH BaXJIMBI (DYHKIIT y peryintoBaHHI Tij-
pOJIOTiYHOTO OayaHCy, OYHUINCHHI BOMU Ta 3MCHIICHHI HACTIJIKIB KIIMATHYHUX 3MiH.
[TpoTe 3a OCTaHHI POKH Wi YHIKAJIbHI €KOCHCTEMHU 3a3HAJM 3HAYHOIO BILIMBY aHTPO-
MOTEHHUX (PaKTOPiB, BKIIFOYAIOYH CILTLCHKOTOCIIONAPCHKE OCBOEHHA, ypOaHi3amiio,
MIPOMHUCIIOBY AiSUTBHICTH Ta BiChKOBI Aii. Jlerpamarmist MuX TEPUTOPid MPU3BOTUTH 10
BTparu 010pi3HOMAHITTS, 3MIHEHHS] BOAHOTO PEKHUMY Ta IOTIPLUICHHS 3arajlbHOrO €KO-
JIOT1YHOTO CTaHy pErioHy.

VY cTarTi AOCHKYEThCSI Cy4acHHH CTaH BOIHO-OOJOTHUX yTiab XapKiBChKOI
o0macTi, iX polb y miATPUMII O10pi3HOMAHITTS, aHAJI3YIOTHECS OCHOBHI (paKTOPH JIeTpa-
JaIlii Ta HaTal0THCS PEeKOMEH/IAIIil 010 iIXHPOTO 30epekeHHs Ta BiTHOBIEHHI. OKpeMy
yBary InpuaiIeHo BILTHBY BOCHHHX i, SIK1 IPU3BEIIH 10 3a0pyAHCHHS BOJ, PyHHYBaHHS
TMPHPOIHUX CEPEIOBHIL ICHYBaHHS Ta BTpaTH 3Ha4HOI yactuHu Oiopecypcis. [Ipencras-
JICHO aHaJli3 CTaTHCTHYHMX JIaHUX, KapTorpadiuHi MaTepiaiu Ta pe3yJbTaru MOoJIbOBUX
JIOCITIJKCHb.

TakoX pO3MISHYTO IEPCIEKTUBY 3aCTOCYBaHHS KOMIUICKCHHX ITIJIXO/IB 10 Bif-
HOBJICHHS ITUX €KOCHCTEM, BKITFOYAOUH €KOJIOT19HII MOHITOPHHT, T1IPONOTiYHy peadi-
JITAIo Ta 3aXOAH 3 amanTarii 10 3MiH KniMaTy 3anp0n0HOBaHi CTpaTeTivHi 3aX0MH 3
BIJIHOBJICHHS! BKJIFOYAIOTh BIJIHOBJICHHS rmponormHoro PEKUMY, KOHTPOJIb 32 3a0py.-
HEHHAM Ta PO3BUTOK OXOPOHHHX TEPUTOPIii. [[ocnmmeﬂﬂa Mae 3HAYHY HayKOBY i pak-
TUYHY HIHHICTB /TSI €KOJIOTIB, IPUPOAOOXOPOHHUX OpraHi3alliil Ta OpraHis JIep>KaBHOTO
ynpasiiHHs. 30epeKeHHsI BOXHO-00JIOTHUX YTiJIb CIPUSATHME IiJABUIICHHIO €KOJIOTIY-
HOI CTIHKOCTI PEeTiOHy Ta MOKpAIIEHHIO YMOB ICHYBaHHS YHCICHHUX BH[IB TBapuH i
POCIIHH.

KitrouoBi citoBa: BomHO-00510THI yrims, XapKiBcbKa 00/1aCTh, O10pI3HOMAHITTS,
€KOJIOTIYHHI CTaH, BIHCHKOBI [Iii, BIJHOBICHHS €KOCHUCTEM.
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AKTyadbHicTh mpodaemMu. BoaHo-0050THI yrinas (nani 3a TEKCTOM —
BBY) BigirpatoTh 3HauHy pojib y MiATPUMII €KOJOT1YHOI piBHOBAru, 3a0e3re-
YyIOuM CEpelOBHILE iCHYBaHHs AJsi Oararbox BUAIB (uiopH Ta (dayHH, pery-
JIIOKOYM T1IPOJIOTiUHUI OanaHc Ta CHOPUSOUM OvMIeHHIO Boau. OnHak, I
EKOCHCTEMH TIepeOyBarOTh IIiJi 3arPO300 BHACIIJIOK aHTPOIOTEHHOTO BILIMBY
Ta BIMCHKOBUX [ili. YpOaHizailis, Memioparllisi, MPOMHUCIOBE Ta CiJIbCHKOTO-
CTOlapChKe BUKOPHCTAHHS MPU3BOIATH A0 Jerpajaiii yriib, CKOpOYEeHHS ix
IUIONI Ta BTpaTH OIOPI3HOMAHITTS. Y Cyd4acHUX yMOBaX OCOOJIUBY HeOe3neKy
CTaHOBUTH 3a0PYJHEHHS BOJHO-OOJIOTHUX YTiJib BHACIIIOK OOWOBUX [IiH, 1110
CIPUYMHSIE 3MiHY XiIMIYHOTO CKJIa/ly BOAM, pyHHYBaHHS IPUPOJHHUX [TOCEIECHb 1
3MEHIIICHHS YUCEIILHOCTI BUJIIB, 3aJIC)KHUX BiJl [IUX €KOCUCTEM. TOMY aKTyaJib-
HUM € BUBUCHHS Cy4YaCHOTO CTaHy BOIHO-OOMOTHHX yTiab XapKiBChKOT 0051acTi,
OLIIHKA IX EKOJIOTIYHMX (YHKIIH Ta po3poOKa 3axofiB AJs iX 30epeKeHHs Ta
B1JHOBJICHHS.

IocTanoBka 3aBaanHs. MeTo0 AOCHTIHKEHHS € OL[IHKAa Cy4acHOTO €KO-
JIOTIYHOTO CTaHy BOJHO-OOJOTHHX YTiflb XapKiBChKOi 00JacTi, BU3HAYCHHS
OCHOBHHX 3arpo3, aHai3 BIUIMBY aHTPOIOTCHHUX Ta BilicbKOBUX (hakTopiB, a
TaKOXK pO3poOKa 3aX0/iB MI0/10 30epeKEHHS Ta BITHOBJICHHS LIUX EKOCUCTEM.

AHani3 ocTtaHHiX gociimkenb i myOaikaniii. [Tpobnema 30epexeHHs
BOJITHO-OOJIOTHHUX YTiJlb aKTUBHO JOCIIKYEThCS SIK B YKpaiHi, Tak i 3a KOpO-
HOM. Y Mpausix yKpaiHChKUX HaykoBLiB [2, 3, 6, 7, 11] po3misHyTO MUTaHHS
3MiH TiZJPOJIOTIYHOTO PEKUMY Ta BTpaTH O10pi3HOMAHITTSI Yepe3 aHTPOIOTeH-
HUW BIUIMB. Y MDKHApPOIAHHMX NOCHIDKeHHsX [13-15] 3HauHa yBara mpumiinis-
€ThCSI aJIanTallil BOJHO-00JIOTHUX YTijb J0 3MiH KJIIMaTy Ta HEOOX1THOCTI BITPO-
Ba/KCHHSI IPOTrpaM EKOJIOTIYHOTO MOHITOPUHTY. Pa3oM 3 TUM, MUTaHHS BILTUBY
BIICBKOBUX i Ha BOJHO-OOJIOTHI €KOCUCTEMHU € HENOCTATHHLO BHUBYEHHM 1
norpedye MOAABIINX J0CIIIKEHb, 30KpeMa B KOHTEKCTI XapKiBCbKOi 00J1acTi.

Marepiaau Ta MeTOaM AOCJIKEHHsI. Y JaHOMY JOCIiKEHHI 3aCTO-
COBAaHO METOJIM JTUCTAHIIIMHOTO 30H/1yBaHHS, CTATUCTHYHOTO aHaJli3y 3MiH BOJI-
HUX pecypciB, kKapTorpadiuyHuii aHa i3 Ta MoJbOBI JOCHIIPKEHHS CTaHy €KOCHC-
TeM. JkepenaMu JaHuX CTalM CYITyTHUKOBI 3HIMKH, PE3yJIBTaTH T1IpOJOTiYHUX
CIIOCTEPEIKEHb Ta 30000TaHIYHI 0OCTEKEHHSI.

Pe3ynbTaTn Ta ix odroBopenHsi. XapKiBcbka 001acTh po3TalIoBaHa Ha
BOJIOJIUTI 1BOX piukoBuX OaceitHiB — CiBepchkoro Jlinms ta J{ninpa. OcHOBHI
BOJIHI 00’€KTH 00JyacTi (PivuKH, BOJOCXOBHILA, KaHAI), paHTOBaHI 3a 00’ eMOM
CEepeIHbOPIYHOIO CTOKY, PE/ICTaBlIeH] Ha KapTi IOBEPXHEBUX BOJHHUX PeCyp-
ciB XapkiBchkoi obnacTi (pucyHok 1). Ha kapTi mokasana mMexa BOJOTY MiX
Oacelinamu pivok CiBepcrkuii Jlonenps Ta [ninpo. Tepuropist obnacti paHro-
BaHa 3a MOJyJIeM MOBEpXHEeBOro cToky. [loBepxHeBi BoaHI pecypcu XapKis-
CBbKOT 00J1acTi IpeICTaBIeHI piukaMy, 03epaMH, BOJOCXOBUIIAMH, CTABKAMH Ta
kanajom Jluinpo — Jlon6ac [1].
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Kapra moBepxHeBHX BOJHHMX pecypciB XapKiBChbkoi obmacti BimoOpa-
JKa€ TPOCTOPOBY HEOAHOPIAHICTH BOA03a0E3MEUCHHSI PETiOHY, JIEMOHCTpY-
04 0COOIMBOCTI TiporpadiuHoi Mepexi, 00CIT cepelHhOPIYHOrO CTOKY Ta
MOAYNb cTOKY. Haiibinbii obcsiru cepeHbOpivHOTO CTOKY, SKi MEPEBUILYIOTh
1500 muH M3, XapakTepHi JUlsl TIBHIYHOT YaCTUHU OOJACTI, IO MOSICHIOETHCS
3HAYHOIO TUIOICI0 BOJO300PY Ta TiAPOJOTIYHUM PEKUMOM PIYOK, IO JKUB-
JATBbCSL arMOc(epHUMH OmajaMy Ta MiA3€MHUMH BoAaMu. Tepuropii 3 MeH-
IIMMH 00CSITaMU CTOKY, OCOOJIMBO B MIBJCHHUX 1 MIBJACHHO-3aXIHUX paiioHaXx,
3a3HAIOTH O1JIbII BUPAKEHOTO BIUIMBY KIIMATUYHUX (aKTOPiB Ta FOCTIOAAPCHKOT
IisIbHOCTI [5].

*
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. AnuisicTparussi ueHTpE

Puc. 1. KapTa noBepxHeBHX BOIHHX pecypciB XapkiBcbkoi oduacti [1]

Pi3HOMaHITHICTH MOIYJISl CTOKY CBiAYMTH HpO Iu(epeHuiioBaHy BOI-
HicTh Teputopii. HaiiBumii 3nauenHs (monan 3,0 J1/c/KM?) CIIOCTEpIraroThCst B
paiioHax i3 TyCcTOI0 PIUKOBOIO MEPEXKEI0, 110 € KIFOUOBUMH PETYISITOPaMU Mic-
LIEBOTO BOAHOTO OanaHcy. BogHouac y miBIGHHUX paiioHax MOXIYJb CTOKY 3HH-
JKY€ETbCs 0 MeHII Hix 1,5 si/c/kM?, 1m0 BinoOpaxkae apuaAHUI BIUIMB KiliMary
Ta aHTPOIIOTCHHI YMHHUKH, TaKi SIK 3HaUHE BOAOCIIOKMBAHHS Ta PETYIIOBAaHHS
CTOKY.

CraH BOJHO-0O0JIOTHUX YTiJib OOJIACTI TICHO TOB’SI3aHMIA 13 TIPECTaBIIC-
HUMH TiPOJIOTIYHUMH XapaKTepHCTHKaMH. B yMoOBax 3MEHIICHHS BOJHOCTI
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piYoOK, 0COONMBO Ha MIBJHI Ta B IIEHTPAJIbHINA YaCTHHI, BIIOYBAEThCS JIerpaia-
1ist OOJOTHUX EKOCHCTEM, SIKi € BaKJINBUMH OyepaMu ISl MATPUMKH TIPH-
POTHOTO BOAHOTO peXxuMy. BucynryBaHHs BOIXHO-0O0JIOTHHX YTib ITi/] BIUINBOM
OCYIIIyBaJbHOT MeJiopaii Ta 3MiHH pycell piuoK MPU3BOIUTH /10 BTparu 0iopis-
HOMAHITTSI Ta 3HWKCHHS 3aTHOCTI JaHAmadTiB aKyMyIJIfoBaTH Bojory. BogHo-
4ac y MiBHIYHUX paiioHaX, Jie BOJ03a0e3IeUeHICTh € BUIIIOI, TaKi EKOCHCTEMU
30epiraloTh BiJHOCHY CTIMKICTb, X04a 1 TYT CIIOCTEPIra€ThCsl HETaTUBHUI BIUTUB
TIAPOTEXHIYHUX CIIOPY 1 3MIH y CTPYKTYPi 3eMIIeKOpUCTYBaHHS [17].

XapkiBcbka 001acTh po3TramioBaHa B Mexax CXiIHO€BPONEHCHKOI piB-
HUHH, JI¢ TIEPEeBaXKar0Th JICCOBI Ta JieconoiOHI Biakmaau. Li reosoriuni oco0-
JUBOCTI CHPUSIOTh (POPMYBAHHIO POMIOYUX IPYHTIB, 30KpeMa YOPHO3EMIB, SKi
€ OCHOBOIO JJIsI PO3BHTKY 0aratoi pOCIMHHOCTI. Y HU3WHHUX JUISHKAX, 1€ BiJl-
OyBa€eThCsl HAKOITUUEHHS BOJIOTH, (POPMYIOTHCSl OOJIOTHI IPYHTH, Oarari Ha opra-
HIYHI PEYOBUHHU.

Bonno-6onotHi yrigas XapkiBcbKoi 00JacTi BifirparoTh BaXKIIUBY pPOJIb
y MIATPUMII €KOJIOTIUHOI piBHOBArd, 3a0e3leuyloun CepellOBHIIE iCHYBaHHS
Uit 6arateox BuAiB (utopu Ta Gayrn. OmHAK, 32 OCTaHHI POKH I1i €KOCHCTEMHU
3a3HajJM 3HAYHOT'O AHTPOIOIEHHOTO BIUIHMBY, BKIIOYAIOYHM CIJIBCHKOTOCIOAAP-
ChKe OCBOEHHSI, ypOaHi3ailito, MPOMHCIOBY JsUILHICTD Ta BilickkoBi Jii. L1i dak-
TOPH TIPU3BEIH JI0 JeTpanallii yrifb, BTpaTH OiOpI3HOMAHITTS Ta MOTipIICHHS
3arajJbHOTO €KOJIOTIYHOTO CTaHy PETioHY.

CyuacHuit cTaH BOAHO-00JIOTHUX YT1/ib 00/1aCTI BUKJIIMKAE 3aHSTTOKOEHHS.
IHTEeHCHBHA CITLCHKOTOCTIOAAPCHKA AiSUTBHICTS, 10 oXoruTroe monaz 80 % Tepu-
Topii BOJ0300py, MPU3BOANTE A0 AETPajallii IPYHTIB Ta 3a0pyIHEHHS BOIHHUX
pecypciB. 3HauHa YacTUHA PIYOK 00J1aCTi € MAJIOBOJHUMH, 3 HU3BKOKO IIIBH/IKIi-
CTIO TeYii, IO IMiICKIIIOE TXHIO BPA3JIMBICTE 10 aHTPOITOTEHHOTO BILIHBY.

[IpuknazoM HEraTHBHUX 3MiH € HALllOHAJIBHUIA IPUpORHU napk «Ciobo-
JKAHCBHKUIN», 7€ CIIOCTEPIraeThCsl CKOPOUCHHS TUIOIIII BOJHOTO JI3epKaia OOoiT i
03ep, a TaKOXK 3MiHa POCIIMHHOTO TOKPHBY Yepe3 MOCTIHE BUCUXAHHS OOJIT.
e cBimunTh mpo HEOOXiAHICTH BIOPOBAKEHHA €(DEKTUBHHMX 3aXOAiB MOHITO-
PHUHTY Ta OXOPOHU IIMX €KOCHUCTEM.

BomHo-00710THI yTiA/s TaKOXK € MiCIIEM iICHYBaHHS PiAKICHUX BHIIB POC-
JIVH, TaKMX sIK CaJibBiHis IU1aBatoua, 3aHeceHa 10 YepBonoi kauru Ykpainu. Li
EKOCUCTEMH 320€31euyr0Th YMOBH JIJIsl 3pOCTaHHSI LIHHKUX JTIKAPCHKHUX, MEOHO-
CHHUX Ta MEKOPATUBHUX POCIHH, IO MIAKPECITIOE IXHIO BAKIUBICTD IS 30epe-
JKEHHS O10pI3HOMAHITTSL.

BBY obnacti Bij3HA4arOThCS BUCOKAM (DIIOPUCTUYHUM PiZHOMAHITTSIM.
Tyt nommperi Taki BUIM, K odepet 3Buvaitauii (Phragmites australis), poris
umpoxonuctuii (Typha latifolia), a Takox pisni Buan ocoku (Carex spp.). Hass-
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HICTb PIJKICHHX Ta 3HUKAIOUMX BHUJIIB, 3aHECEHHX 10 YepBoHOI KHUTH YKpaiHu,
T IKPECITIOE IIIHHICTD ITUX €KOCHCTEM.

dayna BOTHO-OOJOTHHX YTifb € Haa3BU4YaiiHO Oaratoro. Lli Tepuropii
CIIy’)KaTh MICIEM THI3JyBaHHs JJisi 0araTthOX BHUJIIB BOJOIJIABAIOUUX ITAaXIB,
takux sk ygarn (Ardea spp.), kynmuku (Charadriiformes) ta xauxu (Anatidae).
Cepen ccaBuiB TyT MOXKHA 3yCTpiTH BUIpY piukoBy (Lutra lutra) ra 606pa eBpo-
neiicekoro (Castor fiber), siKi € IHANKATOPAMH YHCTOTH BOJHUX €KOCHUCTEM.

JlangmradgTHE Pi3HOMAHITTS BOJHO-OOJOTHHX YTifh BKIIOYAE MO3AiKy
BIJKPUTHX BOJHMX IPOCTOPIB, 3apOCTeH TiApOoQiTHOI pOCIMHHOCTI Ta JiCOBUX
MacuBiB. Ll cTpyKTypHa PiI3HOMaHITHICTh CTBOPIOE YMOBH JUISI iCHYBaHHSI pi3-
HUX CKOJIOTIYHHX Hilll, IO CIIPHsIE BUCOKOMY PIBHIO O10pi3HOMAHITTS [4].

Taknum YuHOM, TeosIoriuHa OyI0Ba BU3HAYAE Peibe() Ta IPYHTOBUM TOKPHB,
110 BIUTMBAE Ha TiIPOJIOTiYHI YMOBH TepUTOpii. HasBHICT BOTHHUX pecypciB Gpop-
Mye crierdigHi yMOBH Il PO3BHUTKY TiIPOQLUIEHOI POCIUHHOCTI, SIKa, Y CBOIO
4epry, 3a0e3neuye cepeioBUIIE iCHYyBaHHS AJsl 0araTboX BHIB TBapHH. Takuii
KOMITJIEKCHUH B3a€MO3B’SI30K KOMIIOHEHTIB 3a0e31euye CTabiIbHICTh EKOCHCTEM
Ta MATPUMYE iXHIO BUCOKY TPOAYKTHBHICTh. CaMe ToMY, BOTHO-OO0JIOTHI yTiaIs
XapkiBCbKOi 00JaCTi € Pe3y/IbTaToOM TICHOI B3a€EMOJIi T€OJIOTTYHMX, TiAPOIoriy-
HUX Ta GioTHYHUX (PaKTOpIB. IXHE 36€pekKEHHS € KPUTHUHO BAKIMBUM ISl Hijl-
TPUMKH O10pI3HOMAHITTS Ta €KOJIOTIYHOI CTIHKOCTI PETioHy.

BilicekoBi aii Ha TepuTopii XapKiBChbKOi 00JacTi CyTTEBO BIUIMHYIIM Ha
cran BBY, mo, y cBOl dUepry, HETaTWUBHO MO3HAYMIIOCS Ha O10pi3HOMAHITTI
periony.

Pyx Baxxkoi BIHCHKOBOI TEXHIKH Ta BUOYXHU MPHU3BOASATH 0 PyHHYBaHHS
TPYHTOBOTO MOKPWBY, YTBOPEHHS BUPB 1 YIIIbHEHHS IPYHTIB. Lle cripuunnsie
epo3ito, 3HWKEHHS POMIOUOCTI Ta MOPYLICHHS CTPYKTYPH IPYHTIB, IIO Hera-
TUBHO BIUIMBA€E Ha POCIMHHICTD Ta 3arajibHUH eKostoriyHni OanaHc. boiioBi nii
MIPU3BOMISTH 10 3a0pyIHEHHS BOXHUX 00 €KTIB Uepe3 MOTPAIULIHHSI OTPYWHHUX
XIMIYHUX PEYOBHH BiJl JIETOHAIli OOEMpPUIIACiB, 3aTOIUICHHS BiHCHKOBOI TeX-
HIKM Ta MOUIKO/DKEHHS 1HQPACTPYKTypH, Takol sIKk 1aMOW Ta HACOCHI CTaHIIIi.
Ile moripmrye SKicTh BOIH, IO HETAaTUBHO BILTUBAE HA BOAHY (IIopy Ta (ayHy.
Bulyxu Ta nepemimieHHs BINCHKOBOI TEXHIKH IPU3BOASTH 10 PyHHYBaHHS poc-
JIMHHOTO TIOKPUBY, 3HUIICHHS JIICIB Ta IHIIMX MPUPOAHUX HacaKeHb. Lle cTBo-
pIO€ CHPHUATINBI YMOBHU ISl TIONTUPEHHS 1HBAa3iWHUX BHIIB, IO MOXE 3MCH-
Ty OiopizHomaniTTs [9, 10].

Bubyxu Ta mepecyBaHHsS TEXHIKM 3MIHIOIOThH JIAHAIA(T, YTBOPIOIOYH
BUPBHU Ta PyHHYIOUM NPUPOAHI CTPYKTypH. Lle mpu3BoauTh 10 BTpaTH cepeno-
BUIII iCHYBaHHS JJIs1 6araThbOX BH/IB Ta 3HIKY€E EKOJIOTIYHY CTIHKICTh PErioHy,
110 TpezcTaBiaeHo B Tadmumi 1 [12, 16].
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Tabnuysa 1. 3unkHeHHs1 BUAIB (uiopu Ta payHu

. Craryc
Buna Kareropis Craryce o 2022 p. mmicost 2](;};2 p.
CanbBiHis IIaBaro4a Pocinna Pinkicuuit SHHUKAIOUNH
Bunpa piuxosa Ccasenb [ommpenuit Pigkicunit
Bonorna uepenaxa Pentunis Pinkicuuit SHUKAIOUNH
Yarus cipa [Irax [ommpennit Memn1 nomupeHuit

TalOmuIrst IEMOHCTPYE CYTTEBE CKOPOUCHHS TIOMYIISIIIHN ISSIKUX TIPEACTABHUKIB
(hrmopu Ta payrn y BOMHO-00IOTHHX YTiIsix XapKiBChKoi 00macTi micist 2022 poky.

CasnpBiHis miaBatoda (piKicHa pociuHa) — 11 cTaTyc 3MiHMBCS 3 pioKic-
Ho2o Ha sHukaroyuil. 1{e cBIMIUTE PO cepio3Hy 3arpo3y I i iCHyBaHHS, 110
MOJKe OyTH ITOB’sI3aHO 3 JIETPaIaIli€l0 BOJHOTO CEPEIOBHINA, 3MIHO XIMIYHOTO
CKJIaJy BOAU Ta OCYIICHHSIM OONIOTHHX TEPUTOPIMH.

Bunpa piuxoBa — 31 36unatinoeo BUAY BOHA TIEPEUIILIA IO piOKiCHO20, IO
BKa3ye Ha 3MEHIIeHHs ii monyisii. [le Mmoxke OyTH 1MOB’s13aHO 3 MOPYIIEHHSIM
CIAPOJIOTIYHOTO PEIKUMY, 3MECHIIICHHSIM KOPMOBOI 0a3u Ta MPSIMUM aHTPOIIOTCH-
HHUM BIUIMBOM, BKJIFOYaO4YM BIHCHKOBI Jii.

BonorHa uwepenaxa — 3 pidkicHo2o BUAY BOHA CTalla 3HUKAIOHUM, IO €
TPHBOKHUM CHTHAJIOM JUIsl 30EPesKeHHs 11bOr0 MPEeACTABHUKA PEnTHIIiH. MiMo-
BipHO, 1€ TTOB’S3aHO 3 PYWHYBAaHHSAM IIPUPOAHOTO CEPENOBUINA, 3a0pyIHEHHIM
BOJI Ta ITiJIBUIIICHOIO XIMIYHOI TOKCHYHICTIO BOJHO-OOJIOTHUX €KOCHUCTEM.

Yaruis cipa — Xo4a BOHA 3aJIMIIMIIACS B PErioHi, ii cTaryc 3MiHUBCS 3
nowuperozo Ha menwt nowupenuu. lle MoXxxe CBITUUTH TIPO 3MiHY YMOB THi3-
JIyBaHHsI, 3MEHIIICHHS KUTBKOCTI puOU y BOJOWMaX Ta 3pOCTaHHs 3arpo3 uepe3
0e31ocepeiHE MOPYIICHHS IPUPOIHUX EKOCUCTEM.

HeraruBHuil BIUIMB BIMCHKOBHUX I HA BCI KOMITOHEHTH EKOCHUCTEMU
BOJIHO-0OJIOTHHUX YTiJ{b MPU3BOJUTH JIO 3HAYHOTO 3HWKCHHS O10pPI3HOMAHITTS
(pucyHOK 2). 3HAIICHHS POCIMHHOCTI, 3a0pyIHEHHS BOIM Ta IPYHTIB, 3arn0eih
TBapWH 1 3MiHa JaHIMA(TIB CTBOPIOIOTH YMOBH, HECHPHUATINBI U BiTHOB-
JICHHS ekocucTeM. Lle Moxe Maru JIOBrOCTPOKOBI HACIIJKH JIJISi €KOJIOTIYHOT
pIBHOBAru Ta CTIHKOCTI MPUPOTHUX CUCTEM XapKiBCHKOT 00IaCTi.

Takum 4MHOM, BiliCHKOBI JIii MarfOTh PyHHIBHUI BILTUB Ha BOJTHO-OOJIOTHI
yrigns XapkiBcbkoi o0nacTi, 10 MPHU3BOIUTH A0 ACTPajallii eKOCHCTeM Ta
BTpaTtu Oiopi3HOMAaHITTA. HeoOXimHI HEeBIAKIAMHI 3aXOAM M1 BiTHOBIICHHS Ta
3aXUCTY IMX YHIKaJIbHUX TPUPOTHUX KOMILIEKCIB.

Hnst 3abe3nedeHHst cTanoro (hyHKIIOHYBaHHSI BOAHO-OOJOTHUX YTidb
XapkiBChKoi 001acTi HEOOXITHO BIPOBAKYBATH KOMIUICKCHI 3aX0H 3 OXOPOHHU
Ta BiJTHOBJICHHS [TUX EKOCHCTEM.

Ile BKIIOUAE 3MEHIICHHS AHTPOIOICHHOTO HABaHTAXKCHHS, BIIPOBa-
JOKEHHSI CTalluX MPAKTUK 3eMIIEKOPHCTYBAHHS Ta IOCTIMHHIA EKOJIOTiYHUI
MOHITOpUHT. TiIBKY TAKUM YMHOM MOXKHA 3a0€3MEUnTH 30epeKkeHHs 010pi3HO-
MAaHITTS Ta €KOJIOTi4HOI PIBHOBATH B PETiOHI.
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Puc. 2. 3minn 0iopi3HOMaHITTS BOAHO-0010THHX Yrifb XapKiBcbKoi 001acTi

Pexomennauii momo 30epeseHHsI Ta BiJHOBJIEHHSI BOIHO-00JOTHUX
yriab. J[ns mokpaieHHs cTaHy BOJAHO-OOJOTHUX YTijb XapKiBChkoi oOnacti
PEKOMEH/TYEThCSI:

1. BigHOBJIEHHS TiAPOJIOTIYHOTO PEKHUMY: 3a0€3MEUCHHS MPUPOTHOTO
BOJIOOOMIiHY Ta MiATPUMKa HEOOX1THOTO PiBHS BOIM B YTiISX.

2. Konrtponb 3a 3a0pymHEHHSM: BIIPOBA/PKEHHS CHUCTEM MOHITOPHUHTY
SIKOCTI BOJIM Ta 3aXOJIiB III0/I0 3MEHIIICHHS BUKH/IIB 3a0pyIHIOIOUNX PEYOBHH.

3. PO3BUTOK OXOPOHHHMX TEPUTOPil: CTBOPEHHS HOBUX Ta PO3LIM-
PEHHSl ICHYIOYMX TNPHPOAOOXOPOHHHX 30H Ul 3a0e3MedeHHs 30epeKeHHS
010pI3HOMAHITTSI.

4. EXonoriuHuil MOHITOPUHT: peryisipHe IPOBEICHHS J0CTiHKEHb CTaHy
EKOCHCTEM JJISl CBOEUYACHOTO BHSIBIICHHSI HETATUBHHUX TEHACHIIH Ta MPUAHSATTS
BIJITOBIAHUX 3aXO/IB.

30epeKeHHsI Ta BIJIHOBJIICHHS BOAHO-0OJOTHUX YTib € KIIFOYOBUMH IS
3a0e3MedeHHsT eKOJIOTIYHOI CTIHKOCTI XapKiBChbKOi OOJIACTi Ta TMOKpamieHHs
YMOB iCHYBaHHSI YACJICHHUX BHIIIB TBapWH 1 pociuH [8].

B ymoBax BIMCBKOBHX Mil Ta IXHIX HACHTIIKIB JJIT IPUPOTHOTO CEPEIO-
BHIIa 0COOIHMBOI aKTyaJ IbHOCTI HaOyBa€e po3poOKa KOMIIEKCHHUX 3aXO[iB 3 BiJi-
HOBIIEHHSI €KOCHCTEM BOJTHO-OOJIOTHHX YTiah XapKiBChKOi obmacti. J{ist mporo
HEOOXiJTHO 3aCTOCOBYBATH MDKAMCUWIUTIHAPHUM TIIXiM, 10 BPaXOBY€E €KOJIO-
rivHi, CoIiajbHl Ta EKOHOMIYHI aCIEKTH.

1. MOHITOpPHHT Ta OLiHKAa €KOJOTiYHOTo cTany. s epekTuBHOro Imia-
HYBaHHS BiJJHOBJIFOBAILHUX 3aXO0/[iB TIEPIIIOUEPTOBUM 3aBIaHHSM € IIPOBEICHHS
TPYHTOBHOTO €KOJIOTIYHOTO MOHITOpHUHTY. Lle BKiroyae:

— kaprorpadiuyHe Ta AMCTaHILiHE 30HAYBaHHS TEPUTOPiH, IO 3a3HAJIH
pyVWHYBaHb.
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— TiJPOJIOTIUYHMH aHalli3 SKOCTi BOJH, 3MiH PiBHS IPYHTOBUX BOJl 1 CTaHy
BOJIOHOCHUX TOPU30HTIB.

— OIIHKY TPYHTOBOTO TIOKPUBY, BUSHAYCHHS PIBHS 3a0pyIHCHHS BAXKKUMH
MeTajlaMH, 3aJIMIIKaMU BUOYXOBHUX PEYOBUH 1 TOKCUKAHTaMH.

— MOHITOpHHT ¢IropH 1 payHu 3 (ikcaIiero BUIIB, 10 3HUKIA a00 3HAXO-
JSITHCSL Ha MEKi1 BH)KUBAHHS.

2. OuuIleHHs Ta BIJIHOBJICHHSI BOJHO-OOJIOTHUX €KOCUCTEM. 3a0pyIHCHHS
BOJIOWM TOKCUYHHUMH PEYOBHHAMH, PYHHYBaHHS TIPHPOHUX T1POIOTTIHUX 3B’ 513~
KiB Ta Jerpazariist 010TOIIB MOTPEOYIOTh 3aX0iB EKOJIOTIYHOI peadiiTartii:

— MEXaHIYHEe OYHWIICHHS BOJAHHUX OO0 €KTIB BiJ YIIaMKiB, 3aJUINKIB TeX-
HiK{, OOenpunaciB Ta IHIIKUX HeOE3MEeUHNX MaTepialis.

— OGlopemeialtisi — BUKOPHCTAHHS MPUPOITHUX METOMIB (PUIBTpaLlii, TAKKX SIK
BHCa/IKa TIpodITHIX POCIHH (04epeT, Pori3), SKi 31aTHI MONTHMHATH 3a0pyIHIOBaY.

— BIJTHOBJICHHSI BOJIHOTO 0allaHCy IUISIXOM PO3YMIIECHHS Ta BiJHOBICHHS
3aIIaBHUX TEPUTOPIH, pyces pidoK, CTApUIIb i OOJIIT.

3. BigHOBIEHHS POCIMHHOTO MOKpPUBY Ta OiopizHOMaHiTTs. [licns Biii-
CHKOBHUX [iil 3Ha4YHI TEPUTOPIi 3a3HAIOTH MOBHOI AErpajaalii, TOMy HEoOXiIHi
3aX0/1 3 BiTHOBJICHHS €KOCHUCTEM:

— JIICOBITHOBJICHHS Ta 3aJIiCHEHHS MPUJICTIIUX TEPUTOPIH JJ1st cTadimiza-
1ii TPyHTIB 1 3aXUCTY BOAHO-OOIOTHUX YTi/b.

— IHTPOAYKIIISA PIAKICHUX 1 3HUKAIOUMX BUJIIB POCIIHH, XapaKTePHUX NI
OOJIOTHHX EKOCUCTEM, SIKi OyJIM BTpadeHi BHACITIIOK OOHOBHX JIii.

— CTBOpPEHHSI 3aKa3HHUKIB Ta OXOPOHHUX 30H JJIsI 30€peKEeHHS MOy
BOJIOTJIABHUX NTaXiB 1 IHIIUX PiKICHUX BUJIIB.

4. PeaOiniTariis (hayHu Ta 30€peKCHHSI KJIFOUOBUX BHIIB. [t 3MEHIIIEHHS
BTpaT 010pi3HOMAHITTS HEOOX1THO:

— PO3MIMPUTH NPOTPaMH 3 PO3BEIEHHS Ta PEIHTPOLYKLIi BUIIB y Mpu-
POAHE cepelloBHUIIIE, BKIIOYAIOUN 3aHECCHNX A0 YepBOHOI KHUTH YKpaiHH.

— 3a0€3MeYnTH KOHTPOJIb 32 OPAKOHBEPCTBOM Ta HE3aKOHHUM BUKOPHC-
TaHHSIM pecypciB BBY B ymoBax HecTabimbHOCTI.

— pO3pOOUTH IIPOTPAMHU aJarNTarlii Ta IepeMilieHHS BUIIB, III0 HE MOXYTh
CaMOCTIHO BiJTHOBHUTH CBOI ITOMYJISIII.

5. BigHOBIIEHHS CTAIOTO IPUPOIOKOPUCTYBAHHS Ta IHTETPaIlist MiCIIEBUX
rpomMaj. 3aydyeHHsI MiCLIEBOTO HACEJICHHS € BAYKJIMBUM JJIS1 YCIIILIHOTO BiIHOB-
nennst BBY. Jlns 1iporo notpidHO:

— PO3BHUTOK €KOJIOTIYHOTO TYypHU3MY, CTBOPEHHSI €KOJOTO-TIPOCBITHHIIb-
KUX MapHIpyTiB, IO CIpHUATHME (HIHAHCOBIM MIATPUMII TPUPOTOOXOPOHHHUX
1HIIIaTHB.

— eKOJIOTi4Ha OCBiTa Ta MOMyJspu3allisl 3HaHb po 3HaueHHs BBY cepen
MICIIEBUX HTEINIB, IIKOIAPIB 1 CTYCHTIB.

— (piHaHCYBaHHS TPUPOJOOXOPOHHUX IHIIIATUB 4Yepe3 MiKHApPOIHI
IpaHTH, JIepXKaBHi IporpaMu Ta OnarofiitHi GoHIH.
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6. 3aKoHOABUE PETYIIOBAHHS Ta MIKHApPOJHA MiATpUMKA. Po3mmpenHs
MPUPOIOOXOPOHHOTO cTarycy BBY, BHeceHHs HOBHX 00’€KTIiB 0 CIMCKY Pam-
capCchKoi KOHBEHITII:

— KOHTPOJTb 32 BUKOHAHHIM €KOJIOT1YHIX HOPM, 0COOJTUBO MO0 3a00POHU
rOCTIOAPCHKOI AiSITBHOCTI, 1110 MOXKE 3aIPOXKYBATH BiTHOBJICHHIO €KOCHCTEM.

— 3aJy4eHHs! MDKHAPOAHUX OpraHizauii 1ist piHaHCYyBaHHS Ta TEXHIYHOT
MiTPUMKH BijHOBJICHHSI BBY.

BucnoBok. BiiickkoBi aii Ha TepuTopii XapKiBChbkOi 00nacTi Cripuyu-
HUJIW 3HAYHI TpaHCchOopMaIliliHi MPOIECH ¥ BOTHO-00TOTHUX YTiIAMX, IO TIPO-
SBIISIETHCS Y JICTPajialii TiIpoIOTigHOTO peXXUMY, 3a0pyTHEHHI BOITHUX pecyp-
CiB, pyliHyBaHHI I'PYHTOBOI'O IOKPHBY Ta BTpati OiopizHoMaHiTTs. [lopymenns
MPUPOTHOTO OanaHcy MUX €KOCHCTEM MPHU3BENIO A0 3MiHU CTPYKTYpH TMOITYIIs-
uiit ¢nopu 1 hayHu, 3HUKHEHHS PIAKICHUX BHUJIB Ta MOIIMPEHHS 1HBa3iHHUX
oprasi3miB. BogHo-0070THI yTifns BUKOHYIOTh KPUTHYHI €KOCHCTEMHI (pyHK-
1ii, 30KpemMa peryaioBaHHsS BOIHOTO OamaHcy, (ibTpariro 3a0pymaHIOBadiB Ta
MIATPUMKY CTIHKOCTI MPUPOTHUX JaHAMA(TIB. Ixus Jerpajalliss HeraTUBHO
BIUTMBA€E HE JIMINE HA JOBKULISA, a ¥ HA MICIIEBI TPOMAH, IO 3aJIekaTh Bif
NPUPOIHUX pecypciB. BigHOBIEHHS UX TEPUTOPil MOTPeOye KOMILJIEKCHOTO
MiAXOMY, SIKUH BKITIOYAE SKOJIOTTYHUI MOHITOPHHT, peMe/ialliio IPYHTIB 1 BOAH,
BiTHOBJICHHS O10TOIIIB Ta alanTaIliifHi CTpaTerii ynpaBiiHas. JIuie moeHaHHsS
HAyKOBO OOTPYHTOBAaHWX METOJIB i3 MDKHApOIHOK IMiATPUMKOIO Ta iHTerpa-
LI€I0 CTAJIOT0 NPUPOJOKOPHCTYBAHHS 3a0€3MECUUTh JTOBrOTPHUBAILY €KOJIOTTUHY
piBHOBary Ta 3ano0iraTume MmoJaNbIIiil BTpari 0i0pi3HOMaHITTSL.

ECOLOGICAL STATE OF WETLANDS IN KHARKIV
REGION AND THEIR ROLE IN BIODIVERSITY
CONSERVATION

!Buzina I. M. — Candidate of Agricultural Sciences, Associate Professor,
?Zholtikov V. L. — Acting Director,
’Novosad K. B. — Candidate of Agricultural Sciences, Associate Professor,
’Novosad O. K. — Leading Specialist,
’Kuzmenko M. Ye. — Leading Specialist,
’Parfenenkov Yu. M. — Category | Specialist,
1State Biotechnological University,
2Kharkiv Regional Center of the State Institution "Institute for Soil Protection of Ukraine",
nezabudkal20187@gmail.com, konstantin.novosad@gmail.com

The wetlands of the Kharkiv region play a crucial role in maintaining ecological
balance by providing habitats for numerous species of flora and fauna. They also perform
essential functions in regulating the hydrological balance, purifying water, and mitigating
the effects of climate change. However, in recent years, these unique ecosystems have
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been significantly impacted by anthropogenic factors, including agricultural expansion,
urbanization, industrial activities, and military actions. The degradation of these areas
leads to biodiversity loss, alterations in the water regime, and a general deterioration of
the region's ecological condition.

This article examines the current state of the wetlands in the Kharkiv region, their
role in biodiversity conservation, analyzes the key factors of degradation, and provides
recommendations for their preservation and restoration. Special attention is given to
the impact of military actions, which have resulted in water pollution, the destruction
of natural habitats, and the loss of significant biological resources. The study presents
an analysis of statistical data, cartographic materials, and the results of field research.

The prospects of applying integrated approaches to the restoration of these
ecosystems are also considered, including ecological monitoring, hydrological
rehabilitation, and adaptation measures to climate change. Proposed strategic restoration
measures include the recovery of the hydrological regime, pollution control, and the
development of protected areas. This research holds significant scientific and practical
value for ecologists, environmental organizations, and government authorities. The
conservation of wetlands will contribute to enhancing the region's ecological resilience
and improving the living conditions of numerous animal and plant species.

Keywords: wetlands, Kharkiv region, biodiversity, ecological state, military
actions, ecosystem restoration.

JITEPATYPA

1. Exonoriunuii atnac Xapkiscbkoi oomacti. 2008 p. URL: https://mepr.gov.
ua/wp-content/uploads

2. JlocmimkeHHs BOTHUX 00’€KTIB Ta BOMHO-00MOTHUX yTimb JlroOoTnHa.
URL: https://zerowastekharkiv.org.ua/wp-content/uploads/2024/03/J1ocmi-
JOKEHHSI-BOJHHUX-00€KTiB-Ta-BOAHO-00IOTHUX-YTib-JIt000THHA. pdf

3. Taiiapix I. M., Kinimos O. B., Kiimos JI. O. BojgHO-00JI0THI KOMILIEKCH
Xapkiscbkoi oomacti. URL: http://www.irbis-nbuv.gov.ua/

4. Cuixxko C., Hlesuenxo O., limosenps FO. AHami3 BIDTUBY KJIIMaTHIHAX 3MIH
Ha BOIHI pecypcu YKpainu (MOBHUH 3BIT 3a pe3ylbTaTaMu MPoeKTy). LlenTp
exonoriynux iximiarus «Exomis», 2021, 68 c.

5. JlomoBiae Mpo CTaH HABKOJIMIITHHOTO TPUPOJHOTO CEepeloBHINa B XapKiB-
cbKilt obmacti y 2023 pomi. URL: https://kharkivoda.gov.ua/

6. Exosnorist BOAHO-00JIOTHUX YTijib 1 TOpQoBHUII (30IpHUK HAYKOBHX CTaTei):
Matepianu MikHap. HayK.-pakT.koH(. «MeToau 1 TeXHOJOril cTparerii-
HOTO TUTAHYBaHHSI PO3BUTKY TEPUTOPid. PO3BUTOK CHCTEMH yIpaBIiHHS
BOJIHO-OOJIOTHUX YTifb MIKHApOAHOTO 3HAYEeHHS B YKpaiHi». lom. pemn.
Konimyxk B. B.. Kuis: JIIA, 2013. 300 c.

7. Hikituenko 1. B., [Ipokonienko H. 1O., llIBequukosa 1. O. Brums Bilickko-
BUX KOH(QIIIKTIB Ha HaBKOJIMIIHE cepefoBuiie Ta ekonorito. URL: https://
core.ac.uk/download/pdf/84593128.pdf

8. Ilpoexr Ilmany BimHOBICHHS YKpainu. Marepiaau pooodoi rpymu «Exoio-
riuaa Oesrnekay. HamioHansHa pana 3 BiTHOBJICHHS YKpaiHW BiJ HACHTIIKIB
BiitHn. 2022. 108 c.

181



Boowi Giopecypcu ma akeakynomypa, 1(17) /2025

10.

I1.

12.

13.

14.

15.

16.

17.

MiHicTepCTBO 3aXUCTY JOBKULIS Ta MPUPOIHUX pecypciB Yipainu. Exofis.
URL: https://ecoaction.org.ua/

JlepkaBHUI KOHTPOJIb 32 CTAaHOM JOBKULIA i yac BiiHU. 2022. Enekrpo-
HHui pecypc. URL: http://epl.org.ua/

Crpoxkans B. I1., Bepexusik €. M., Haymoscrka O. 1. Brutu pociiicbkoi
arpecii Ha CTaH MPHUPOIHUX pecypciB YkpaiHu: MoHorpadis. 3a 3ar. pen.
B. I1. Crpoxans. Kuis: Bugasununii uentp HYbBill Vipainu, 2023. 218 c.
Amnrypenp O., Xazan [1., Konecuukopa K. Ta in. Haciigku s 1oBKULIS
BiliHM pocii npotn Ykpainu. EnexTpoHHE HayKOBO-NOIMYNSPHE BUAAHHS.
URL: https://cleanair.org.ua/2022. 84 c.

Shumilova, O., Tockner, K., Sukhodolov, A., Khilchevskyi, V.,
De Meester, L., Stepanenko, S., & Gleick, P. Impact of the Russia—Ukraine
armed conflict on water resources and water infrastructure. Nature
Sustainability, 6(5), 2023, 578-586. URL: https://www.nature.com/articles/
$41893-023-01068-x

Khilchevskyi V. K. Water and armed conflicts — classification features: in
the world and in Ukraine. Hydrology, hydrochemistry and hydroecology,
1(63), 2022, 6-19. URL: https://doi.org/10.17721/2306-5680.2022.1.1
VYkpaiHchKi BOIHI MUTaHHS B yMoBax BoeHHOrO craHy. URL: https://www.
irf.ua/ukrayinskivodni-pytannya-v-umovah-voyennogo-stanu-stattya/
CiBepcokuii JloHens mij yac BiiHU. Yu 3arpokye eKojioriuHa Kkaractpoda
TOJIOBHIN BOmHIM aptepii cxony Ykpainu? URL: https://v-variant.com.ua/
article/siverskyy-donets-i-viyna/

Piuku Ykpainu. [igponoriune paiionyBaHHs Ykpainu. baceiiHu pidok: p.
CiBepcbkuii Jlonens. [Ipoext «IIpupona Yrpainm». URL: https://river.land.
kiev.ua/severskydonets.html

REFERENCES
Ekolohichnyi atlas Kharkivskoi oblasti (2008). [Ecological atlas of
Kharkiv region]. Kharkiv. URL: https://mepr.gov.ua/wp-content/uploads
[in Ukrainian].
Doslidzhennia vodnykh obiektiv ta vodno-bolotnykh uhid Lyubotyna
(2024). [Research of water bodies and wetlands of Lyubotyn]. URL: https://
zerowastekharkiv.org.ua/wp-content/uploads/2024/03/JocnimKeHHA-BOI -
HUX-00€KTIB-Ta-BOIHO-0010THUX-YT1b-J[F000THHA. pdf [in Ukrainian].
Haidrikh, 1. M., Klimov, O. V., Klimov, D. O. (2014). Vodno-bolotni
kompleksy Kharkivskoi oblasti [Wetland complexes of the Kharkiv region].
URL: http://www.irbis-nbuv.gov.ua/ [in Ukrainian].
Snizhko, S., Shevchenko, O., Didovets, Yu. (2021). Analiz vplyvu klimatychnykh
zmin na vodni resursy Ukrainy (povnyi zvit za rezultatamy proektu) [ Analysis of
climate change impact on Ukraine’s water resources (full project report)]. Kyiv:
Tsentr ekolohichnykh initsiatyv «Ekodiyay. [in Ukrainian].
Dopovid pro stan navkolyshnoho pryrodnoho seredovyshcha v Kharkivskii
oblasti u 2023 rotsi (2024). [Report on the state of the environment in the
Kharkiv region in 2023]. URL: https://kharkivoda.gov.ua/ [in Ukrainian].

182



Boowi 6iopecypcu ma akeakynemypa, 1(17) /2025

10.

11.

12.

13.

14.

15.

16.

17.

Ekolohiya vodno-bolotnykh uhid i torfovyshch (2013). [Ecology of wetlands
and peatlands: collection of scientific articles]. Ed. V. V. Konishchuk. Kyiv:
DIA. [in Ukrainian].
Nikitchenko, I. V., Prokopenko, N. Yu., Shvedchikova, 1. O. (2024). Vplyv
viiskovykh konfliktiv na navkolyshnie seredovyshche ta ekolohiiu [Impact
of military conflicts on the environment and ecology]. URL: https://core.
ac.uk/download/pdf/84593128.pdf [in Ukrainian].
Proekt Planu vidnovlennia Ukrainy (2022). [Ukraine Recovery Plan
Project]. Materials of the working group «Environmental Safety». National
Council for the Recovery of Ukraine from the Consequences of the War.
[in Ukrainian].
Ministerstvo zakhystu dovkillia ta pryrodnykh resursiv Ukrainy. Ekodiia
[Ministry of Environmental Protection and Natural Resources of Ukraine.
Ecoaction]. URL: https://ecoaction.org.ua/ [in Ukrainian].
Derzhavnyi kontrol za stanom dovkillia pid chas viiny (2022). [State control
over the state of the environment during the war]. URL: http://epl.org.ua/
[in Ukrainian].
Strokal, V. P., Berezhniak, Ye. M., Naumovska, O. 1. (2023). Vplyv rosiiskoi
ahresii na stan pryrodnykh resursiv Ukrainy: monohrafiia [Impact of
Russian aggression on the state of Ukraine's natural resources: monograph].
Kyiv: Vydavnychyi tsentr NUBiP Ukrainy. [in Ukrainian].
Anhurets, O., Khazan, P., Kolesnikova, K. et al. (2022). Naslidky dlia
dovkillia viiny Rosii proty Ukrainy [Environmental consequences of Russia's
war against Ukraine]. Electronic popular science publication. URL: https://
cleanair.org.ua/ [in Ukrainian].
Shumilova, O., Tockner, K., Sukhodolov, A., Khilchevskyi, V.,
De Meester, L., Stepanenko, S., & Gleick, P. (2023). Impact of the Russia—
Ukraine armed conflict on water resources and water infrastructure. Nature
Sustainability, 6(5):578-586. URL: https://www.nature.com/articles/
s41893-023-01068-x
Khilchevskyi, V. K. (2022). Water and armed conflicts — classification
features: in the world and in Ukraine. Hydrology, Hydrochemistry and
Hydroecology, 1(63):6-19. URL: https://doi.org/10.17721/2306-5680.2022
1.1

Ukrainski vodni pytannia v umovakh voiennoho stanu (2022). [Ukrainian
water issues under martial law]. International Renaissance Foundation.
URL: https://www.irf.ua/ukrayinskivodni-pytannya-v-umovah-voyennogo-
stanu-stattya/ [in Ukrainian].

Siverskyi Donets pid chas viiny (2023). [The Siverskyi Donets during the
war]|. East Variant News. URL: https://v-variant.com.ua/article/siverskyy-
donets-i-viyna/ [in Ukrainian].

Richky Ukrainy. Hidrolohichne raionuvannia Ukrainy. Baseiny richok:
r. Siverskyi Donets (2024). [Rivers of Ukraine. Hydrological zoning of
Ukraine. River basins: Siverskyi Donets River]. Project «Nature of Ukrainey.
URL: https://river.land.kiev.ua/severskydonets.html [in Ukrainian].

183



Boowi Giopecypcu ma akeakynomypa, 1(17) /2025

UDC 574.58:639.3(282.247.32)
DOI https://doi.org/10.32782/wba.2025.1.17

BIOLOGICAL PRODUCTIVITY AND ECOLOGICAL
OPTIMIZATION OF FISHERIES USE OF LAKE KAGUL

Burhaz M. I. — PhD in Biology, Associate Professor,
Katynska I. V. — PhD in Geography, Associate Professor,
Burhaz 0. A. — PhD in Geography, Associate Professor,
I.1. Mechnikov Odesa National University,
marynaburhaz@gmail.com, irynakatynska7@gmail.com, alexburgaz84@gmail.com

This article presents a comprehensive study of the biological productivity of
Lake Kagul (Odesa Region) as an object of fisheries utilization within the framework
of a natural eutrophic ecosystem. The relevance of the issue lies in the need to optimize
fisheries activities under conditions of increasing anthropogenic pressure and climatic
fluctuations, which significantly affect the structural and functional state of the aquatic
ecosystem. The research evaluates the natural food base (phyto- and zooplankton),
analyzes the species composition of commercial fish, examines catch dynamics,
stocking efficiency, and the influence of both natural and anthropogenic factors on the
productivity of the lake. Particular attention is paid to the practical experience of local
fisheries, including the dynamics of post-stocking commercial return, the results of
applied biotechnological measures, and the organizational models of management.

Modern approaches to fisheries intensification are discussed, taking into
account ecological risks such as eutrophication, the spread of invasive species, and
the degradation of natural spawning habitats. A list of technical, biotechnical, and
organizational solutions is provided, aimed at increasing fish productivity while
preserving biodiversity. Conceptual foundations for sustainable aquatic resource
management are proposed based on ecosystem and adaptive approaches. The prospects
for the development of fisheries on Lake Kagul are outlined, with emphasis on the
implementation of systematic ecological monitoring, improvement of stocking schemes,
and the formation of a coordinated management model involving scientists, resource
users, and regional authorities.

Keywords: Lake Kagul, fisheries use, biological productivity, fish stocking,
ecological risks, sustainable development, biodiversity, hydroecological monitoring.

Problem statement. Lake Kagul is a strategically important component
of the Lower Danube aquatic system. Under conditions of increasing anthropo-
genic load, climate change, and unstable hydrological regimes, there arises the
urgent need to optimize fisheries use without disrupting the ecological balance
of the lake.

Analysis of recent research and publications. Issues of fish produc-
tivity in deltaic water bodies are covered in the works of both Ukrainian and
international researchers [1, 2, 5, 8]. However, most of the literature focuses
on specific aspects of hydroecology or biotechnological regulation, lacking an
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integrated assessment of water bodies as fisheries systems within a sustainable
management framework.

Objective. The aim of the study is to justify approaches to optimizing
the fisheries use of Lake Kagul by evaluating its biological productivity, eco-
logical status, and the effectiveness of applied management practices. The main
objectives include analyzing the natural food base, assessing the structure of the
ichthyofauna, studying stocking and harvesting practices, identifying ecological
risks, and formulating recommendations for sustainable management.

Research results. Lake Kagul is part of the Danube-connected lake sys-
tem and is located in the southern part of the Odesa Region, near the national
border with Romania. It is a freshwater lake of natural origin, relatively shallow
(average depth ranges from 2.5 to 3.5 meters), and covers an area of approxi-
mately 8,500 hectares. The hydrological regime of the lake is formed primarily
through inflow from the Danube River, atmospheric precipitation, and limited
surface runoff (Table 1).

A distinctive feature of Lake Kagul is the seasonal variability of the
water level, which significantly affects the structure of biocenoses, the intensity
of trophic interactions, and the overall biological productivity. According to its
trophic status, the lake is classified as meso- or mesoeutrophic, with zooplankton
dominating the trophic base, creating favorable conditions for the development of
filter-feeding fish species, particularly silver carp (Hypophthalmichthys molitrix).

Table 1. Main Hydrological and Physico-Chemical Characteristics
of Lake Kagul (average values over the past 5 years)

Indicator Value
Surface area, ha 8 500
Average depth, m 2,8
Mineralization, mg/L 400-500
Dissolved oxygen, mg/L 5,2-9,8
‘Water transparency, cm 30-50
Trophic type Mesoeutrophic

The ichthyofauna of the lake is represented mainly by species adapted to
low-flow or stagnant water bodies. The dominant commercial species include
silver carp (Hypophthalmichthys molitrix), common carp (Cyprinus carpio),
crucian carp (Carassius gibelio), and bream (Abramis brama) (Table 2).

Historically, Lake Kagul was used by local fishing cooperatives for com-
mercial fishing, but in recent decades the emphasis has shifted toward controlled
stocking and integrated fisheries use with elements of aquaculture. Current
approaches to lake exploitation take into account both economic feasibility and
the ecological vulnerability of the water body.
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Table 2. Estimated Dynamics of Commercial Fish Catches
in Lake Kagul (2019-2023)

Fish Species 2019 2020 2021 2022 2023

Silver carp 1200 1350 1 600 1 800 2 050
Common carp 450 500 620 700 820
Crucian carp 300 370 410 460 510
Grass carp 90 130 160 200 230
Bream 280 290 310 330 360

Note: data are presented in metric tons; source — fisheries user reports and State Fisheries

Agency monitoring.

Lake Kagul, located in the southwestern part of Odesa Region, is a trans-
formed deltaic lake of the liman type. It is characterized by a complex hydrolog-
ical structure, shallow depths, and high productivity under favorable ecological
conditions. The biological productivity of the lake is determined primarily by
the state of the natural food base, the species composition of commercial fish,
and a combination of natural and anthropogenic factors.

The functioning of the trophic chain in Lake Kagul largely depends on
the state of the plankton communities (Table 3, 4), which form the fundamental
food base for the juveniles of commercial fish species [4, 9].

Table 3. Dominant Phytoplankton Species in Lake Kagul
(Based on Summer Monitoring Data, 2022-2023)

Taxonomic Group Dominant Species Mean Biomass, mg/L Stﬂ’;ﬁ_éﬂ%
b
Cyanophyta Microcystis aeruginosa 1.35 32
Bacillariophyta Aulacoseira granulata 1.10 26
Scenedesmus

Chlorophyta quadricauda 0.95 23
Euglenophyta Euglena acus 0.45 11
Others — 0.35 8

Total — 4.20 100

Table 4. Composition and Biomass of Main Zooplankton Groups

in Lake Kagul
Taxonomic Group Repg;iecr;z;ltlve Mean Biomass, g¢/m* | Biomass Share, %

Daphnia magna,

Cladocera Bosmina longirostris 3.0 43
Cyclops vicinus,

Copepoda Eudiaptomus gracilis 22 32

Rotifera Brachionus calyciflorus 1.4 20

Others — 0.3 5
Total — 6.9 100
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The ichthyofauna of Lake Kagul includes 25 species, of which 8 are of
commercial significance (Table 5).

Table 5. Dynamics of Commercial Fish Catches in Lake Kagul
(2019-2023), t/year

Species 2019 |2020 | 2021 | 2022 | 2023 Trend
Bream (Abramis brama) 64.2 | 59.5|52.8 |48.3 | 42.6 | Decreasing
Common carp (Cyprinus carpio) 38.5 | 41.3 | 452 | 47.9 | 49.1 | Stable growth
Pike (Esox lucius) 17.8 | 152 | 13.5 | 12.0 | 11.4 | Decreasing
Crucian carp (Carassius gibelio) 223 | 289 (347 (392|448 | Increasing
Roach (Rutilus rutilus) 31.0 |27.6 253|229 | 20.5| Decreasing

The commercial value of common carp and bream remains high; how-
ever, increasing competition from crucian carp necessitates the implementation
of biotechnical measures to regulate its population size.

The biological productivity of Lake Kagul is influenced by a range of
factors of both natural and anthropogenic origin (Table 6).

Table 6. Key Factors Influencing the Fish Productivity of Lake Kagul

Factor Group Specific Factor Impact on Biological Productivity

Water level fluctuations
(dependence on the Danube

Alters the area of spawning and feeding
habitats

River)
Natural Temperature regime Deternjllilrzleesn ﬁlea%l;{logr?)%sit\}/lity and
Water transparency Influences phytog(lzetliri}(itgn photosynthetic
Overfishing Leads to popul:;cli(ci)ttl) gegirladation of pike
Anthropogenic Pollution by agrochemicals Causes cutrophication and

cyanobacterial blooms

Hinders effective regulation of
harvesting and fishery management

Lack of monitoring

Enhancing the ecological and fishery efficiency of Lake Kagul requires
the implementation of adaptive water use regulation models, support for the
natural food base, and biotechnical restoration of native fish species.

The practical fisheries utilization of Lake Kagul is carried out by special-
ized enterprises that conduct regulated commercial fishing, stocking activities,
and monitoring of aquatic biological resources. Over the past decade, targeted
management efforts have been implemented within the water body, with the
integration of productivity optimization technologies, enabling an assessment of
their effectiveness from the perspective of sustainable resource use.

Several enterprises are involved in the fishery exploitation of the lake,
notably LLC “Pivdenrybgosp” and other water users licensed for commer-
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cial catch. In 2023, the total commercial harvest of fish species amounted to
170.2 tonnes, representing a 12 % decrease compared to 2021 (Table 7). The
primary components of the catch traditionally include bream, common carp,
roach, and crucian carp.

Table 7. Annual Commercial Fish Catch in Lake Kagul, t/year

Year Bream CoCmmon Crucian Carp| Roach Oth?r Total Catch
arp Species

2019 64.2 38.5 22.3 31.0 14.5 170.5

2020 59.5 41.3 28.9 27.6 13.8 171.1

2021 52.8 45.2 34.7 25.3 11.5 169.5

2022 48.3 479 39.2 22.9 10.2 168.5

2023 42.6 49.1 44.8 20.5 13.2 170.2

Source: compiled data from LLC “Pivdenrybgosp” and the 2023 annual fisheries report of the
Odesa Regional Department of the State Fisheries Agency of Ukraine.

To support fish productivity, annual restocking of Lake Kagul is con-
ducted using juveniles of valuable fish species, primarily common carp, silver
carp, and grass carp. The volumes of stocking and assessments of commercial
return are presented in Tables 8 and 9.

Table 8. Fish Stocking Volumes in Lake Kagul, 2021-2023

. Total
Common Carp Silver Carp Grass Carp
Year (thousand ind.) | (thousand ind.) | (thousand ind.) (thionuds a)md Year
2021 680 240 130 1050 2021
2022 720 260 145 1125 2022
2023 750 280 170 1200 2023

Source: data from stocking reports for Lake Kagul, provided by the Odesa State Environmental
Inspectorate and approved by the State Fisheries Agency of Ukraine (2023).

Table 9. Assessment of Commercial Return from Stocked Fish (2021-2023)

Fish Speces | g i Mo | Copmerein Rearn [ v Weieh Gain 0
Common Carp 25 13.8 1100
Silver Carp 30 10.2 1500
Grass Carp 28 8.5 1250

Source: calculations based on field observations from water resource users and laboratory
analysis (Odesa Research Institute of Aquatic Bioresources, 2023).

As part of the fishery management regime on Lake Kagul, a series of
practices have been implemented to promote rational resource use and reduce
pressure on native populations. These include:
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— seasonal fishing restrictions during spawning periods (particularly
April-May);

— the use of selective fishing gear (nets with mesh size > 40 mm);

— localized restocking in zones with optimal hydrochemical conditions;

— biotechnical monitoring of catch structure and juvenile fish
development.

According to expert assessments, these measures have maintained total
fish productivity at the level of 165-170 tonnes per year, with a relatively stable
catch composition. However, further improvements in efficiency are contingent
upon comprehensive modernization of management approaches — including the
introduction of a unified electronic catch tracking system, adaptive restocking
planning, and integration with environmental monitoring of the lake ecosystem.

Ways to optimize the productivity of Lake Kagul. Based on a compre-
hensive assessment of the lake’s biological productivity, industrial use dynam-
ics, and environmental impact factors, optimizing the fisheries efficiency of
Lake Kagul requires the implementation of a balanced set of technical, biotech-
nical, and organizational measures. The main objective is to achieve stable pro-
ductivity while maintaining ecosystem equilibrium and ensuring the sustainable
use of aquatic biological resources.

In the context of integrated water resource management, it is advisable to
implement a set of technical solutions aimed at improving the habitat conditions
for native fish species and maintaining the ecological stability of the aquatic eco-
system. In particular, these measures include the reconstruction and improve-
ment of littoral spawning areas, involving the mechanical removal of excess silt
and the installation of artificial substrates serving as spawning grounds for pike
(Esox lucius), common carp (Cyprinus carpio), and roach (Rutilus rutilus).

Additionally, it is necessary to introduce systems for regulating water
exchange with the Danube River, which will help maintain a stable water level
regime in the lake, reduce hydrological stress, and mitigate the adverse effects
of extreme fluctuations. Another important technical solution is the spatial opti-
mization of commercial fishing zones, taking into account seasonal feeding
activity areas and the migratory behavior of key commercial fish species.

At the biotechnical level, effective measures include the active regulation
of populations of low-value or invasive species, particularly the silver crucian
carp (Carassius gibelio), which negatively affects the lake's trophic structure.
It is essential to maintain an optimal balance in the ichthyofaunal composition
by prioritizing the restoration and support of high-yield species populations,
such as common carp, silver carp (Hypophthalmichthys molitrix), and bream
(Abramis brama). Regular bioremediative stocking with filter-feeding species —
silver carp and grass carp (Ctenopharyngodon idella) — is also recommended to
reduce nutrient loading and improve water quality.
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On the organizational level, it is advisable to establish a permanent coor-
dination council or interagency commission for managing the fisheries use of
Lake Kagul. This advisory body should include representatives from scientific
institutions, resource users, local government authorities, and environmental
organizations. Its activities will ensure effective planning, transparent deci-
sion-making, and adaptive responses to ecological changes in the lake.

To improve the efficiency of stocking efforts, a transition from exten-
sive practices to a programmed approach is necessary. This approach should be
based on ecosystem monitoring and take into account the trophic status of the
water body, hydrometeorological features, and biotic interactions. Key priorities
for improvement include the development of an annual scientifically grounded
stocking program based on data on the biomass of the natural food base, previ-
ous years' catch structure, and projected climate variability.

Adjustments to the species composition of stocked fish are recommended,
with a focus on yearling carp as an economically viable species and juvenile sil-
ver carp as a natural biofilter to reduce nutrient loads. The implementation of
a “controlled return” model is a promising strategy, involving the tracking of
the proportion of artificially stocked individuals in commercial catches, which
enhances the effectiveness of biotechnical interventions.

To reduce dependence on external sources of stocking material, the
development of local broodstock and hatchery infrastructure must be supported,
ensuring genetic adaptation of fish populations to local environmental condi-
tions. Concurrently, the application of bioindicative zonation in stocking is rec-
ommended — selecting sites with optimal hydrochemical parameters such as
transparency, temperature, dissolved oxygen levels, and the presence of natural
shelter for juvenile fish.

Effective management of the fish productivity of Lake Kagul is impossi-
ble without systematic hydroecological monitoring (Table 10). To enable timely
responses to ecosystem changes and support evidence-based decision-making,
it is advisable to establish a permanent hydroecological observation station in
partnership with relevant scientific institutions. This station should conduct
quarterly sampling of water, phyto- and zooplankton, bottom sediments, and
perform hydrochemical analysis of key indicators.

In addition, it is essential to implement automated sensor systems for
continuous measurement of water environment parameters, including tempera-
ture, water level, dissolved oxygen, and pH levels. For spatial assessment of the
ecological condition, the development and implementation of a GIS-based bio-
tope mapping system for Lake Kagul is recommended. This would enable the
identification of eutrophication zones, localized sources of pollution, hypoxic
areas, and other ecological stressors.
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5

Table 10. Comprehensive Measures for Optimizing Fish Productivity

in Lake Kagul

Specific Measure

Expected Effect

Conditions for
Implementation

Reconstruction of
littoral spawning areas
(dredging, artificial
substrates)

Incre

of eggs and fry of
native species

Funding from local budgets

or special funds; approval

from environmental
authorities

ased survival

Regulation of water Sta

water level regime,

Cooperation with water

bilization of
management authorities

zZones of

ex]g};?lr:l%e;\;gitgeihe reduced risk of fish | (e.g., Basin Water Resources
kills Management)
Selective placement Reduction of Updating of lake zonin
of commercial fishing | by-catch, protection p sgchemes &

juvenile fish

Bioremediative stocking
with filter-feeding
species (silver carp,
grass carp)

Reduction of
eutrophication,
improved water

Seasonal stocking,
coordination with plankton
. analysis data
quality

Population control of
silver crucian carp via
regulated catch

competition for
food and spawning

Decreased Establishment of quotas/
regulations; informational
outreach to fishers

grounds

Stocking of juveniles
in ecologically optimal
lake zones

Improved survival
of stocked fish

Preliminary monitoring of
hydrochemical conditions in
shallow areas

Organizational

Establishment of a

Alignment of
interests between

Regional or administrative
order; inclusion of scientists,

electronic records of
catch and stocking

céilﬁginmai?gfilgﬁgil users and users, and environmental
management bodies groups
Development of annual . Contracts with research
stocking programs Adgpltlll\;figﬁh institutes; annual adjustment
in consultation with nll)alfa ement of species and stocking
scientific bodies g volumes

Maintenance of Transparency, Use of a registration
database accessible to

timely planning,
analytical support

control authorities

Establishment
of'a permanent
hydroecological

monitoring station at
a university or R&D
institute

Timely detection

ecological status

Funding via grants, Horizon
Europe, or the Ministry of

of changes in
Environmental Protection

Installation of
automated sensors (Oz,
pH, temperature, water

level)

support in critical

Real-time data

collection, Technical support from

international programs or
o local budgets
conditions

Development and
maintenance of GIS-
based biotope mapping

Spatial analysis of
ecosystem, zoning

Collaboration with
geoinformatics experts;
integration with Ukraine’s
water monitoring platform

Source: synthesized from scientific and technical recommendations of the Odesa Research

Institute of Aquatic Bioresources, project materials of UkrNDIEcoproject (2021-2024), and the

authors’ own findings.
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To ensure public transparency and foster civic engagement in aquatic
ecosystem protection, it is advisable to create an open-access electronic data-
base of monitoring results. Such a resource would support the development of
an integrated environmental control system and improve the quality of deci-
sion-making in fisheries governance.

With regard to the ecological aspects of fisheries intensification, it should
be noted that the development of fishery activities in the context of a natural
ecosystem such as Lake Kagul requires that environmental considerations be an
integral part of management decisions. The intensification of commercial use
without an ecosystem-based approach risks disrupting aquatic biotic balance,
degrading natural habitats, and reducing biodiversity.

Among the main ecological risks accompanying the intensification of
fisheries in Lake Kagul, the following stand out:

— Eutrophication of the lake due to the influx of agrochemicals from
adjacent agricultural lands [6, 12], leading to massive cyanobacterial blooms, a
decline in dissolved oxygen levels, and summer fish kills.

— Depletion of native fish populations as a result of unregulated fishing
during the spawning season and the destruction of natural spawning habitats.

— The spread of invasive or low-value species (e.g., silver crucian carp, bleak),
which displace autochthonous species and reduce the trophic quality of the biocenosis.

— Physical degradation of littoral zones caused by reed overgrowth,
shallowing, and siltation of shallow areas.

Collectively, these factors not only reduce the productivity of the water
body but also limit the potential for long-term sustainable fisheries development.

Within the scope of fishery activities, it is advisable to implement a set of
conservation measures aimed at maintaining and preserving biodiversity:

— Development and implementation of protection zone schemes around
key biotopes (spawning grounds, overwintering pits, and riparian wetlands).

— Annual ichthyofauna inventories, with emphasis on the status of native
species and key ecological indicators.

— Restrictions on fishing during the spawning season, enforced through
compliance monitoring by local environmental inspections.

— Use of bioindicators (zooplankton, benthic invertebrates, macro-
phytes) to assess ecosystem health.

— Support for predator fish populations as natural regulators of small fish
abundance and as a means of maintaining trophic balance.

Preservation of both structural and functional diversity in the lake is a
prerequisite for its ecological stability and capacity for recovery following envi-
ronmental stressors.

The sustainable development of fisheries in Lake Kagul necessitates the
integration of ecological, economic, and social dimensions into management
decision-making. The core principles of this concept include:
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— An ecosystem-based approach that considers not only fish as a
resource but the entire aquatic ecosystem — from phytoplankton to birds and
aquatic vegetation.

— Adaptive management, which entails flexible decision-making based
on the results of ongoing monitoring.

— Abalance between use and conservation: optimal exploitation rates for
fish populations, prevention of overfishing, and the implementation of rational
quotas and accounting systems.

— Inclusive governance: involvement of local communities, scientists,
and stakeholders in the planning and implementation of fisheries programs.

— Transboundary cooperation within the Danube River Basin, particu-
larly in the exchange of hydroecological data and harmonization of manage-
ment approaches for deltaic lakes.

The implementation of a sustainable management framework will ensure
the ecological integrity of Lake Kagul and support the long-term economic via-
bility of the region’s fishery sector.

Conclusions. This study has provided a comprehensive analysis of the
biological productivity of Lake Kagul as a fisheries resource. The status of the
natural food base was assessed, the species composition of commercial fish was
characterized, and practical aspects of harvesting and stocking were examined.
In addition, the main ecological risks associated with the intensification of fish-
eries activities were identified. The key findings are as follows:

1. Lake Kagul is characterized as a mesoeutrophic water body with high
natural productivity, underpinned by a well-developed trophic base formed by
phyto- and zooplankton communities. Under stable hydroecological conditions
and rational use of aquatic resources, the lake's fish productivity can be sustain-
ably maintained at 160—180 tonnes per year.

2. The ichthyofauna of the lake comprises 25 fish species, with the
primary components of commercial catches being bream (Abramis brama),
common carp (Cyprinus carpio), roach (Rutilus rutilus), pike (Esox lucius),
and silver crucian carp (Carassius gibelio). A negative trend is observed in the
declining proportion of native species, coinciding with the proliferation of eco-
logically plastic but economically less valuable taxa.

3. The practice of fish stocking has proven effective when scientifically
grounded biotechnical standards are met. In particular, the average commercial
return coefficient for common carp ranges from 12—-14 %, indicating the value
of continuing such measures with further optimization of species composition
and stocking volumes.

4. Key environmental challenges for the lake’s ecosystem include inten-
sifying eutrophication, declining water levels due to hydrological instability,
degradation of natural spawning areas, and the spread of invasive species. This
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combination of factors necessitates the implementation of both preventive and
compensatory management mechanisms.

5. A comprehensive set of measures has been substantiated to optimize the
lake’s productivity, encompassing technical (spawning ground restoration, hydro-
logical regulation), biotechnical (bioremediation, selective stocking), and organi-
zational (creation of a coordinating council, electronic harvest accounting) tools.

6. Biodiversity conservation is regarded as a system-forming factor
essential for ensuring both long-term ecological balance and the economic
sustainability of the fishery. Effective management of fisheries should be
grounded in ecosystem-based principles, adaptive planning, and interdiscipli-
nary coordination.

The future development of the fishery sector in Lake Kagul is closely
tied to the integration of scientific knowledge into water resource management
practices, the enhanced involvement of local communities, and the mobiliza-
tion of external investment and technical support. If a comprehensive govern-
ance model based on sustainable development principles is successfully imple-
mented, Lake Kagul may serve as a pilot site for the effective adaptation of
Ukrainian deltaic lakes to the challenges of the modern bioeconomy.

BIOJIOTIYHA NMPOAYKTUBHICTb TA EKOJIOIN4YHA
ONTUMI3BALIA PUBOIroCnoaAPCbKOIo
BUKOPUCTAHHA O3EPA KAI'vyin

bypeaz M. I. — k.0.1., Ooyenm,
Kamuncoka I. B. — k.2.1., ooyenm,
bypeas O. A. — k.e.n., Ooyenm,
Ooecvkutl HayionanvHuil yHisepcumem imeni 1. 1. Meunukosa,
marynaburhaz@gmail.com, irynakatynska7@gmail.com, alexburgaz84@gmail.com

VY cTarTi mpeACTaBIeHO KOMILICKCHE JOCIIKCHHS 010I0T19HOI MPOTYKTHBHOC-
Ti 03epa Karyn (Omecpka 00macTp) sk 00’€KTa prOOroCIogapchKoro BUKOPHCTAHHS B
YMOBaxX MPHUPOAHOI eBTPO(PHOI eKOCHUCTEMH. AKTyalIbHICTh MpodieMn 00yMOBJIeHaA He-
00XimHICTIO onTHMI3allii pudOTOCOoAapChKOl MisITBHOCTI B YMOBaX aHTPOIIOT€HHOTO
HaBaHTAKCHHS Ta KJIIMaTUYHUX KOJIMBAHb, SIKI 3HAUHOIO MIpOIO BILIMBAIOTh HA CTPYK-
TypHO-(DYHKIIOHAJILHUI CTaH BOJOHMH. B poOOTI 3/1iHCHEHO OILIIHKY KOPMOBOi 0a3u
(pito- Ta 300IUIAHKTOHY ), TPOAHAII30BAaHO BUOBUH CKJIA/l IPOMHCIIOBHX PHO, TEH/ICH-
il BIIOBY, €hEeKTUBHICTD 3apUOJICHHS, @ TAKOXK BILIMB NPHPOTHUX Ta aHTPOIIOTCHHUX
(dakTopiB Ha MPOAYKTHBHICTH BomoWMH. OcoONMBY yBary HpHUIIEHO MPAKTUIHOMY
JIOCBIy MICIIEBUX pHOOTOCIIONAPCTB, 30KpeMa JTUHAMIIll MPOMHUCIOBOTO TTOBEPHEHHS
3apuOKy, pe3ysibTaraM BIPOBaPKCHUX OI0TEXHIYHHUX 3aXO0/IB Ta OpraHi3amiiHuM MoJie-
JISIM YTIPABJIiHHSL.

PosrisiHyTO cywacHi miaxoau 1o iHTeHcHdikanii ppOHOTO rocronapeTsa 3 ypa-
XYBaHHSM €KOJIOT1YHUX PU3UKIB, TAKUX SIK EBTPO]IKAIIis, MOMNPEHH iHBa31{HIX BU/IIB
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Ta Jierpanaiis IpupoaHUX HepecToBuil. HaBemeHo mepelnik TeXHIUHUX, O10TEXHIYHUX
Ta OpraHizallifHUX pilleHb, CIPSIMOBAHUX HA MiJBUINEHHS PUOONPOIYKTUBHOCTI 3a
YMOBH 30epekeHHs 010pi3HOMAHITTS. 3alPONIOHOBAHO KOHIENTYaJIbHi 3aCa/i CTAJIOrO0
VIOpaBIiHHSA BOOTHUMH OiopecypcamMH Ha OCHOBI €KOCHCTEMHOTO Ta aJalTHBHOTO ITif-
xomiB. OKpeclIieHO TEePCIeKTHBH PO3BUTKY PHOHOTO rocmomapcTBa Ha o3epi Karym 3
ypaxyBaHHSIM BIPOBaPKEHHSI CUCTEMHOTO €KOJIOTIYHOTO MOHITOPUHTY, Y/I0CKOHATICHHS
cxeM 3apuOieHHs Ta (JOpMyBaHHs KOOPAWHALIHHOT MOJIeNi YIIPaBIIiHHA 3 Y4acTIO Hay-
KOBIIiB, KOPHCTYBa4iB PECypcy 1 perioHaJIbHUX OpPTaHiB BIIaJIH.

KirowoBi cioBa: o3zepo Karysm, puborocrnonapcbke BUKOPHCTaHHS, 0iojorivHa
MIPOXYKTHBHICTH, 3apHOICHHS, EKOIOTIYHI PH3HUKH, CTANI PO3BUTOK, O10pi3HOMAHITTS,
T1APOEKOTOTIYHII MOHITOPHHT.
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3a0pyaHEHHS BOIOWM € OHI€I0 3 HAUTOCTPIIINX €KOJIOTIYHUX MPOoOIIeM, SKa I10-
CHIJIIOETBCSI Yepe3 THyCTpianizalio Ta AisIbHICTh JIoMUHA. OCKUIBKU BOJA € KITI0YO-
BUM PECYPCOM JUIsl JKUTTS Ta (DYHKIIOHYBaHHS €KOCHCTEM, BaXKJIMBO JAOCIHIIKYBaTH ii
CTaH 1 po3po0IISITH 3aX0/I¥ JUIsl 3aXHUCTY Ta BITHOBJICHHSI BOAHUX 00’ €kTiB. Henpasuinbae
BUKOPHCTAHHS BOJHUX PECYPCIB MPU3BOMUTH HE JIMIIE O MOTIPIICHHS SIKOCTI MUTHOT
BOIM, a i JI0 3HIKCHHS JKUTTEMSUTFHOCTI OpraHi3MiB y piukoBomy Oaceitni. Hu3pkwid
PiBEHB KHCHIO Y BOJIi CTA€ KPUTHYHHUM IS T1APOOIOHTIB, IO MOXKE CIIPUIUHUTH CKOPO-
YeHHs O10pPI3HOMAHITTS Ta MOTIPIICHHS SKOJIOTTYHUX yMOB. J{JIsi BU3HAYEHHS €KOJIOT Y-
HOTO CTaHy piuku Yu, sKa € OJHI€I0 3 HaWOLIbII 3a0py/IHEHNX Yy XapKiBChbKii o0acTi
OyJi0 IIPOBEICHO EKOJIOTIYHY OIIHKY Ta MOZEIIOBAaHHS ii 3a0pylHEHHS B Mexax Xap-
KiBCBKOT 007acTi. BiAmoBigHO 10 pe3ynbTraTiB MPOBEICHOT OIIIHKH 32 1HIESKCOM 3a0py-
HEHHsI BOIM Ta 32 BiAIOBITHIMHU KaTeropisiMu OyII0 BCTAHOBIIEHO, IO pivka € 3a0pya-
HeHoro. Cepe| MOKa3HUKIB SKOCTI BOAW HAHOLTBIIT KPUTHYHOIO BUABHUIIACH CUTYAIis O
BiZHOWIEHHIO 110 oKasHuka BCK,, BMicTy amMoHiliHOTO a30Ty, HiTpuTiB, Gocdaris Ta
HadTonpoaykTis. 3HaueHHs nokasHuka bCK, nepepuiyBaio BCTaHOBJIEHI HOPMaTHBU
y 3,7-3,9 pa3u, BMicTy amMOHiiHOTO a3oty —y 4,7-5,7 pa3u, HitpuTiB —y 10,4-16,6 pasmu,
¢docdaris —y 3,3-3,9 pas3u, HapTONPORYKTIB — y 6,0-8 pazis. 3a pe3ynbraTaMu MOAEIIO-
BaHHS ITPOIECY CAMOOYHIIICHHS PIYKH YT BCTAHOBJICHO, 0 KOHIICHTPAIIis 3a0pyIHIO-
IOYMX PEYOBHH Y BOJII 3MEHIIYETHCA 13 3pOCTAHHSAM BiJICTaHi Bif pkeperna cKumi. Lle
MIATBEPUKYE NPUPOIHY 3AaTHICTh BOXOWMHU 10 CaMOOYHIICHHS. [IpoTe e(eKTHBHICT
BOT'O TIPOLECY 3aIEKUTh BiJ HU3KKM (PAKTOPIB, TaKUX K reorpadiyHi 0coOIMBOCTI,
T1IPOJIOTIYHI YMOBH, THII 1 KUIBKICTh 3a0py/HIOBauiB, a TaKoXK Ol0JOTIYHI Ta XiMi4yHI
MPOIIECH, IO BigOyBaroThCs y Bomi. [Ipu aHami3i caMOOYMINEHHS PIiYKH YIU CIIOCTE-
piramucs epeBUIIEHHS TPAHUYIHO JOITyCTUMUX KOHIIGHTpaliil Ha BiacTaHi 50 KM Bif
MICIIS CKHTy 32 TAKMMH TTOKa3HUKaMH K BMICT Cyab(aTiB aMOHir0, HITPUTIB, hocdarin
ta Mapratuio. CuTyaiiis, 10 CKJIajgach BUMarae BIPOBA/KSHHS KOMIUIEKCY OllepaThB-
HUX 3aXOJIiB 111010 OKPALIEHHS SIKOCTI IIOBEPXHEBUX BOJ piuku. JIJIsi HOKpaIeHHs eKo-
JIOTIYHOTO CTaHy PIYKH HEOOXIIHO MOJIMIINTH T1APOIOTIYHUH PEKUM PIYOK, CIIPUSTH
3HIDKCHHIO aHTPOIIOTCHHOTO HABAaHTAXKCHHS Yepe3 3a0pyIHCHHs 3BOPOTHUMHU BOJAMH,
M IBUIIUTH €(EKTHBHICTh OUMIICHHS CTIYHUX BOJ, 3a0e31medyBaryu Onaroycrpiii, o3emne-
HEHH Ta JaHAMaPTHHH Tu3aitH MprOepeKHUX 1 peKpeamiifHuX 30H BOIOWM

KitrouoBi citoBa: 3a0pyaHEHHS, BO/Ia, pidKa, aHTPOIIOICHHE HABAHTAKCHHS, CKO-
JIOTiYHa OIlIHKa.
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IocTanoBka npodjieMu B 3arajisHOMY BUIJIsAII TA ii 3B’ A30K i3 BasKJIn-
BHMH HAYKOBHMH 200 NMPAKTUYHUMH 3aBAaHHAMU. ChOTOIH] y BChOMY CBITI,
i B YkpaiHi, 30kpeMa, icHye 0araro mpooiem y cdepi 0OXOpOHH, BiTHOBICHHS
pauioHaJbHOTO BUKOPUCTaHHS BOAHUX pecypciB. HekoHTponboBaHe BUKOpH-
CTaHHS BOJM Ta MOCTIHHO 3pOCTAlOUMii OIUT Ha BOAHI PECYPCH IIPU3BOIATH 0
MOTIPLIEHHS SKOCTI BOJM, 1110 Y CBOIO Yepry Ma€ 3HAYHUN HETaTUBHUH YIUIMB Ha
30pOB'st Mrofieil. XapKiBChKa 00JacTh € OTHUM 3 HAHOUIBIINX pEerioHiB YKpa-
iHM 3a myomielo Ta 4YKucesbHicTIO HaceneHHs. [Ipore, BogHi pecypen periony
€ BKpail 0OMeKeHUMHU, IXHS YacTKa B 3arallbHUX BOJHHMX pecypcax YKpaiHu B
cepeIHbOMYy cTaHOBHTH jmie 1,8 %, 3Hmkytouncs 10 0,99 % y mamoBonHui
Ce30H. AHaJi3 eKOJOrIYHOr0 CTaHy piuoK XapKiBcbkoi 00IACTi CBITUUTH PO
JIOCATHYTY MEXY BHKOPHCTAHHS iX BOJAHUX PECypCiB Ta 3Ha4HE 3a0py/JHCHHS.
Oco0JIMBO 3aroCTPIOETHCS MPOOJIeMa HeCcTadl YMCTOI MMTHOT BOAM B YMOBax
100aTFHOTO TMOTETUTIHHS. JOCTIKEHHAMA KIIIMaTHIHUX 3MiH TTATBEPIKEHO
TEHISHITII0 MO0 ITiIBUINECHHS TeMITeparypu B XapKiBChKii 00JacTi, a TaKOX
3MEHIIICHHS KiTBKOCTI OTaJiB, M0 Ma€ 3BUYAHO O€3yMOBHUI BIUIMB Ha (DyHK-
LIOHYBaHHS BOIHUX EKOCHCTEM.

3HauYHO MOCHJIIOETHCSI TAKOXK PIBEHb aHTPOIOI€HHOI'O BIUIMBY Ha BOAHI
pecypcu perioHy B yMoBax pociiicbkoi arpecii. Lllkona BonHIM pecypcam uepes
BiIfHY MPOSIBIISIETHCS 1X 3a0pyIHEHHSAM Ta 3aCMIYEHHSM, a TAKOK CAMOBIJIBHUM
BUKOPHCTaHHSAM BOAHUX 00’ €KTIB.

Onniero 3 HalOLIBI 3a0pynHEHHMX pidoK XapkKiBCbkoi obmacti €
p- Yau. 3aranpHa TOBKHHA PiUKH CKiagae 164 kM, i3 HUX B Mekax XapKiBChKOi
obmacti — 127 xM; muroma Boj036ipHOro 6aceiiHy cTaHOBUTH 3894 KM?, i3 HUX
y XapkiBcbkiit oomacti — 3460 kM’ baceiiH p. Yiu BXOAWTH y HEHTPaIbHUIL
C€KOHOMIYHHUH perioH XapKiBChKOi 00JIacTi, JIe MHUPOKO PO3BHHEHI 00poOHA Ta
JIeTKa TTPOMHUCIIOBICTh, BUPOOHUIITBO OymiBEIbHUX MaTepialliB Ta MamTtuHOOY-
JIBHI KOMILUIEKCH.

OcHOBHE [Kepesno 3a0pyAHEHHs p. YAM — L€ CKUJ HEOYMIIEHUX CTiu-
HUX BOJA. 3HaYHHI OOCAT XIMIYHHUX PEYOBUH HAIXOIUThH B PIUKY i3 CUIBCHKO-
rOCIOJAPCHKUMHU Ta KOMyHAIILHUMH CTIYHUMHU Bogamu i3 Mickkux OCB Ne 1
Komrnekcy «XapkiBBogoBiiBeieHHsD ([{nKkaHIBChKi OUUCHI criopyn) Ta Mick-
kux OCB Ne 2 Kommutekcy «XapkiBBozoBiaBeneHHs» (be3momiBebki ouncHi
cnopyaun) KII «XapkiBBogokaHam», a Takox Bix Porancekoro ta Ecxapis-
CBKOTO YIpaBIiHHS KUTI0BO-KoMyHabHoro Tocriogapetsa (JKKI). o 84,0 %
3a0pyIHIOIOUUX PEYOBHUH, siKi (popmyroTh sikicTh piukn CiBepcbkuii JloHelnb
B TPAHCKOPJOHHUX CTBOPAX, YTBOPIOIOTHCA caMe B OaceiiHi piuku Yau. Brmus
KOMYHaJIbHO-TTOOYTOBHX BOJ OOYMOBIIO€ 3pPOCTaHHS KOHIIEHTpAIINd CITOIYK
azoty Ta hochopy [1, c. 154].

BrumB ckuiy HEZOOUHMIIEHHUX IPOMHCIOBO-IIOOYTOBUX CTIYHHUX BOJ
Oarato y yoMy BHU3Ha4Ya€e €KOJOTIYHHN CTaH PIUOK i Ma€ SK MPaBUIBHO JIOKAITb-
HU Xapakrep. Pa3oM 3 TUM O4HCHI CIOpyaH HE 3a0€3MeUyI0Th HAJIEKHOTO PIBHS
OKHMCHEHHSI OPraHiYHHUX CIIOJYK Ta MOBEPXHEBO-aKTHBHHUX PEUOBUH 1 HITPUTIB B
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IIPOMHKCIIOBO-TIO0YTOBUX BOjax. He 3a0e3nedyeThcsi TAKOXK 1 HAJICIKHOTO BHITY-
yenHs (ocaris. Jlodbonoro H. C. Ta criiBaBTopamu Oyji0 BCTAHOBJICHO, 10 CKHTU
KOMYHaJIbHO-TIOOYTOBHX BOJA Micta XapkiB Hkue piuku Ciepcbkuii [loHelnb
CYTTEBO MOTIPIIYIOTh SKICTh BOA Piuku Ymu [2, ¢. 98-99]. V HaykoBHX mparisx
Pubanosoi O. B. Ta criiBaBTOpiB MiATBEPIKEHO HE3QIOBUTHPHAN CTaH PIUKU YIH B
cMt. Ecxap. 3okpema HayKOBISIMH BU3HAYEHO, 110 3HAYEHHS CEPETHHOTO €KOJIO-
TIYHOTO 1HJEKCY [UIS PIYKH B 3a3HAYEHOMY CTaHi 3a nepiox i3 1964 p. mo 2017 p.
BifIMTOBi/1aB 4 kareropii (3aI0BIIbHAN CTaH) Ta 3 KI1acy SIKOCTI (3aJ0BIIbHUH CTaH)
[4, c. 16-17]. ¥ UyryiBcbkomy paiioni piuka 3 1964 mo 2015 pp. 3Haxoaumnace y
IIOTAaHOMY CTaHi i3 3HaYE€HHSIM CEPEHBOTO EKOJIOTIYHOTO 1HIECKCY BiIIOBITHOMY
4-1i xareropii 3a eKoJIoriuHO Kiacudikariieto [5, c. 91].

Jlyis TOKpaIlleHHs eKOJIOTIUHOI CUTYyaIlil HEOOX1IHUM € BIIPOBAKEHHS
3axX0[iB 3 OUMINEHHS CTiYHUX BoA. OKpiM LBOrO 3a0pyIHIOIYI PEUOBHHU
HAJXOASITh 13 TIOBEPXHEBUM CTOKOM 3 MACOBHII Ta CUILCHKOIOCIOAAPChKUX
yTifib, CUTCHKUX HACEIEHUX MYHKTIB 0€3 KaHami3alliil Ta BiJ TBAPUHHUIBKUX
KOMIIJICKCIB.

@opMyJIIOBaHHS Wijel crarTi (MocTaHOBKa 3aBaaHus). s 3MeH-
MIEHHS PiBHA 3a0pyIHEHHS BOTHUX OO0 E€KTIB B TEPINYy 4Yepry HEOOXiTHUM €
MOHITOPUHT €KOJIOTIYHOTO CTaHy MOBEPXHEBHUX BOJ 1 MPOBEACHHS IXHBOI KO-
JIOTIYHO] OIIHKU. BpaxoByroun HaIMipHUN aHTPOIIOTCHHHWI THCK Ha PiuKy You
MeTa Hamioi poOOTH ToJIATana B MPOBEICHHI €KOJOTIYHOI OIIHKH SIKOCTI BOIU
piuxu Ha Bomo300pi B ¢. Ecxap, a Takok MosieIfoBaHHI piBHA 11 3a0py/IHEHHS B
Mexax XapKiBChbKO1 00acTi.

Marepiaau i meToau gocaimkenns. B po6oti Oyi0 BU3HAYEHO OIIHKY
PiBHS 3a0pyJIHEHHS BOIU piukd YW 3a iHmekcoM 3a0pynHenHs Bomu (I3B), a
TaKOX BIAMOBIAHO 10 «METONUWKH EKOJOTIYHOI OIIHKM SKOCTI MOBEPXHEBHUX
BOJI 32 BIAMOBIAHUMU Kateropisimu» [3, ¢. 20-21]. BusHaueHHs iHIEKCY 3a0py/-
HeHHs1 Boau mpoBeneHo 3a [JIK BcTtaHOBIEHHMX st BOJOWM puOOTOCIIONAp-
ChKOTO Tpu3HaueHHs. [Ipu MozenoBaHHI 3a0py/JHEHHS PiYKM Ha BiJCTaHI Bij
JOKepelia CKUy BUKOPUCTOBYBAJIA PIBHSIHHS:

& e
dt

ne C — 1e KoHIEHTpallist 3a0pynHeHHs; kK — 11e Koe(ilieHT caMOOYHILIECHHS
(IBUAKICTH peakxilii Ha OMWHUINIO KOHIICHTpAIii pedoBHH); N — II€¢ TOPSIOK
peaxkiii. JlomaTkoBi mapaMeTpH I po3paxyHKiB BKIIOUATH MIBUAKICTE Tedii (V
=0,3 m/c); xoedirienT camoouutieHns k = 0,01c-1; ais po3paxyHKy 3MiHH KOH-
LeHTpaIlii 3a0pyHIoBadiB yac ooupany i3 intepsany 1-10 ai6 i3 kpokom 1 m1oba.

PesyabraTn mociaimkens. BinmosigHo 10 3HaueHHs po3paxoBaHoro [3B
Boza B piuni Yau Butie ta Hk4e ckuay KII «XapkiBBogokaHam» xapakTepH-
3yBaniach sk 3a0pynHena (I3B cranoBuio BianmosizHo 3,94 Ta 3,90 oguuui).
BinmoBigHo 10 «MeTOIUKN €KOJIOTIYHOT OIIHKHM SKOCTI MOBEPXHEBUX BOJ 3a
BiJINIOBIIHUMU KaTErOPisIMU» SIKICTh BOJM B JIOCIIJXKYBaHil piulii B 000X CTBO-
pax xapakTepu3yBallach, SIK MOCEPEIHS 3a CTAHOM Ta MOMIPHO 3a0pyJqHEeHA 3a
cryneHem 3a0pymaHenocri — 111 kiac, 5 (6) kareropist (Tabmuis 1).
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Tabauys 1. Ouinka 3a0pynHeHHs piuku Yau (3riqHo 3 TaHUMU
XapkiBChKOI0 perioHaJILHOTO LEHTPY 3 riipomeTteopoJiorii, 2022 p.)

DakTHYHUI BMICT, MI/J1 Kareropis
3HaueHHs
mostt, | PSSR NI | R | T | ey | R S
BO/IOKAHAID) BO/IOKAHAID) Ol 0&';‘:];» BOJIOKAHA»
pii‘ggggﬂ 15,3 14,5 200 | 1G3) 11(3)
BCK 11,7 11,1 3,0 1V (6) IV (6)
Minepasizamist 709 707 — 11(2) 11 (2)
Cynbarn 200 191 100 11 (5) 111 (5)
Xopuan 110 113 300 111 (4) 111 (4)
A30T aMOHIHHUI 2,86 2,33 0,5 vV (7) IV (6)
Hitparu 10,6 23,3 40 V(7) V(7)
Hadronponykru 0,4 0,33 0,05 V(7) V(7)
XCK 44,0 41,0 20 - -
Posireiii 5,81 5,73 6,0 111 (5) 111 (5)
Docparn 2,74 233 0,7 V (7) V (7)
Lnak 0,024 0,021 0,01 111 (4) 111 (4)
3anizo 0,21 0,18 0,05 111 (4) 111 (4)
Hitpurn 0,83 1,33 0,08 vV (7) vV (7)
Mizb 0,01 0,007 0,001 | III(4) 111 (4)
13B/Ie 3,94 3,90 5,14 5,07
Knac 3a6pyn-
HEHHS v v 111 (5) I (5)
(kareropist)
X 5 ;enﬂ(:ﬁi: «IlocepenHi»,
AAKTEPICTHNG | 3 Gpyaena noza | 20DYAEHa iontiprio | NP0
3a0pyx- BOIH
HEHI» BOJH

Jly’e KpUTHYHOIO € CHUTyalis MO BiJHONICHHIO 10 MOKa3HHKA BCKS.
JlaHWii TTOKa3HUK € 3arallbHOK0 OI[IHKOIO CTYICHsI OPTaHidHOTO 3a0pyJTHEHHS
BOJIHOTO 00'€KTa — YMM BUIIAN 1HJIEKC BCKS, TUM OLTBII 320pYTHEHUM € BOJI-
HUM 00'€KT OpraHiuYHUMH PEYOBMHAMHU. 31 301JbIICHHSM BMICTY OpraHiuHHX
PEUYOBUH Y BOJi IIBUAKO PO3MHOXYIOThCS aepoOHi OakrTepii, siki MOTpeOyIoTh
BEJIMKOT KUIBKOCTI KHCHIO JIJISl CBOET UTTEAISUILHOCTI. [Ipy 1iboMy BMICT poO3-
YHHEHOTO KUCHIO Y BOJII 3MEHIITYETHCSI, 1[0 MPU3BOIUTH JIO TIMOKCII, sika B KiH-
LEBOMY ITiJICYMKY MOKE IPU3BECTH 0 3ari0elti IeBHUX BHUIiB BOJHHUX OpraHi3-
miB. TTokasnuk BCK, B 000X cTBOpax mepeBHIlyBaB HOPMATHBHHI IMOKa3HUK
y 3,7-3,9 pa3u. 3MOmeTOBaBIIH IPOIEC CAMOOYHIIICHHS BOIH, 3 YpaxyBaHHIM
TiAPOJIOTIYHUX TTapaMeTPiB PIiUKH, BHIHO, IO 3a0pyTHEHHS PIYKH OpraHiTHUMH
PEUOBHMHAMH XapaKTepHE 110 BCbOMY HaIpsiMy Tedii, HaBiTh Ha BiJICTaHi Oiibie
50 xm cxuay criuanx Box KIT «XapkieBomokanan» 3n4ueHHs nokasauka BCK,
3HAYHO MEePEBUIIYE HOPMATUBHUHN MOKa3HUK 3,0 MT/11 (pUCYHOK 1).
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Puc. 1. MonemoBanns quHamiku nokasnuka BCK, B piuni Yau
3aJ1e:KHO BijJ BigcTaHi Bix ckuay cTivHuX BOJ

XapakTepHUM € TaKoX BUCOKe 3HaueHHs moka3zHuka XCK —y 2,1-2,2 pa3u
Buie 3a ['JIK, mo cBiiuuth npo 3a0pyIHEHICTh BOAM OKUCICHHUMU PEUOBHHAMU.

3Ha4HI IEPEBUIIICHHS BCTAHOBJICHUX HOPMATHBIB BIIMIYCHI i JJ1s1 BMiCTY
aAMOHIMHOTO a30Ty Ta HITpUTIB. [liBUIIIEHI KOHIIEHTpAIlii I0HIB aMOHIO Ta HIT-
PUTIB BKa3ylOTh Ha HEMIOAABHE 3a0pyJHEHHS BogoiMH. DaKTUUHUHI BMICT aMo-
HiliHOTO a30Ty y cTBOpi HIwkue ckuny KII «XapkiBBogokaHam» NnepeBHUIyBaB
1K y 4,7 pa3u (pucyHOK 2).
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Puc. 2. MoaenoBaHHs TMHAMIKH BMicTy a30Ty aMoHiliHOro B piuui Yaun
3aJ1e:KHO BiJ BigcTaHi Bin ckuay cTiuHuX BOI
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OCHOBHUMH JDKepeaMH 10HIB aMOHIIO Y BOJIOWMAX € TOBEPXHEBI CTOKH 3
TBAPUHHUIBKUX ()epM 1 MOOyTOBI CTIUHI BOIH, 3 CLIBCHKOTOCHONAPCHKHX YTilb
MIPY BUKOPUCTaHHI aMOHIHUX JIOOPUB, a TAKOXK BIJIXO/IM XapUOBOI, KOKCOXIMIYHOY,
JIEpeBOOOPOOHOT Ta XIMIYHOT IPOMUCIIOBOCTI. BHUCOKHMiT yMiCT aMOHIHOTO a30Ty
NPU3BOJMTH 10 OTPYEHHS TiIPOOIOHTIB, aipKe BUTHHHUI amiak BHUCTYIAE JUIS HUX
CWIBHOIO OTpyTOr. OTpyeHHS BifIOyBAa€THCsI BHACIIIOK HECIIPOMOXXHOCTI PHOH
3BUIBHUTHUCH BiJl HA/IJIUIIIKY aMOHIFO, 1[0 HAKOIIMYIYEThCS ITif] 4ac OOMiHY a30Ty.

[IpoBeneHuii aHai3 BMICTY HITPUTIB y piulli Y, MOKa3y€e MEPeBUIICHHS
MOKa3HHUKa y CTBOpax Buile Ta Hikye ckuay KIT «XapkiBBogokaHaDy BiIIOBITHO
y 10,4 ta 16,6 pasu (pucynok 3). [TinBuILIeHHI BMICT HITPHUTIB CBITYUTH IIPO JTyHkKe
IHTEHCHBHHI PO3KJIa/l OpraHIiuHUX PEUOBHH, 10 HAMINIIUIA 13 CTIYHUMH BOJAMH.
HasiBHiCTh 3HaYHOTO OpraHivHOTO 3a0pyIHEHHS BOAU PIUKH MiATBEPUKYE 1 BUCO-
kuii nokasHuk BCK,. Hitputu € cromykamMu HEKOHCEPBATHBHMMH Ta INBHIKO
OKHCITIOIOTHCSI PO3YMHEHNM B BOJIi KUCHEM J10 HiTpariB. HasBHICTB y BOMIi BHCO-
KUX KOHIIGHTpALill HITPUTIB CBIIYHUTH PO (QeKanbHe 3a0pyJHEHHS BOAM, IOTEH-
LiHY TOKCUYHICTh Ta il KaHIEPOTreHHICTh, aJDKE HITPUTH JIETKO TpaHchopmy-
I0TBCS Y HITPO30aMiHH, SIKi € KAaHIEPOTEHHUMH CIIOTYKaMHu.
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BiactaHb Big ckugy KN «XapkiBBogoKkaHan», KM

Puc. 3. MoaenoBaHHs THHAMIKH BMicTy HITpHTIB B piuui Yaun
3aJ1eKHO Bil BiacTaHi Bif cKuay cTiYHUX BOJ

Jns piuku Ynu nputamaHHe Takox 3a0pymHeHHS (ocdaramu. Dak-
TUYHA KOHIEHTpaIis 3a0pynHioBada repesuinye [ /IK y 3,3-3,9 pa3u 3anexno
BiJ cTBOpY (pucyHOK 4). HamMmipHe 3a0pyaHEeHHs BoJONM crioiykamu (ochopy
MPHU3BOIUTSH 110 eBTpodikariii. Hacmiakom nporiecy eBTpodikallii € 3HaYHE 3MEH-
IICHHS BMICTY KHCHIO Ta IOTipPIIEHHS YMOB JKUTTS TiIpOOiOHTIB.
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Puc. 4. Moaenopanus JuHaMiku BMicTy ¢ocdartiB B piuni Yau
3aJ1e:KHO BiJ BigcTani Bin ckuay cTiuHuX BOI

Jyxe HeOe3MeuHrM Ta TOKCHYHHUM U BCIX TiAPOOIOHTIB € 3a0pyIHEHHS
BOZOiM Haronponykramu. Jleski i3 HaQTONPOAYKTIB € KAHLEPOrCHHAMH. Y TBO-
peHa Ha HOBerHl BOJIV TITIBKA MIEPEIIKO/KAE TIPOIIECaM TEIIo-, BOJO- Ta Ta3000-
MiHy MiX BOZIOMMOIO Ta aTMocq)epOIo a 11e 0cOOIMBO He6e3nequ y BUIVISAL TOTO,
1110 Y IIOBEPXHEBIH MBI BOXOHMH BIAOYBAIOTHCS HAMBaXJIMBILLL G10IOTT4HI [IPO-
tecr PakTHYHE 3HAYEHHs BMICTY Ha(TONPORYKTIB y piuwi Yiw nepesuutye TJIK
JUTSL BOJIOMM pHOOTOCTIONApCHKOTO Tipu3HadeHH: ¥ 6,8-8,0 pa3iB (pHUCYHOK 5).
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Puc. 5. MoaenoBaHHs JTMHAMiKH BMicTy HadTONPOAYKTIB B piuui Yau
3aJIesKHO BiJl BificTaHi Bil cKkuay cTiYHUX BOX

BucnoBku. Takum unHOM, piuka Yy, gk 1 6araTo iHIIUX pidyoK B YKpaiHi,
MiITAa€ThCS PI3HOMAHITHUM aHTPOIIOTEHHUM BIUTHBAM, TAKUM SIK CKUJIM HEOUH-
IeHUX a00 HETOCTATHRO OYUIICHUX CTIYHUX BOJ BiJ IMiAIPHEMCTB, CiJTbCHKOTO-
crioflapchKa JisIBHICTE, BIHCHKOBA arpecis pd, 3acMideHHs HaceneHHs M. [Ipo-
BIBIIM aHAJIi3 SIKOCTI TIOBEPXHEBUX BOJI PIUKU YU 32 iHJEKCOM 3a0pyJHEHHS
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BOJIM Ta 3a BIJMIOBITHUMH KaTEropisiMu OyJI0 BCTAHOBJICHO, 110 PiuKa € 3a0py/-
HEeHO10. Cepet OKa3HUKIB AKOCTI BOAM HaHOLIbL KPUTHYHOIO BUSIBHIIACH CUTY-
ais 1o BiZHOIMEHHIO 10 nokasHuka BCK,, BMicTy amoHiiHOrO a30Ty, HlTpI/ITlB
ocaris Ta Hapronponykris. Bucoki TOKA3HUKH BCK,, BmicTy aMOHIHHOTO
a30Ty Ta HITPHUTIB € CBIAYCHHSM HELIOAABHBOTO 3HAYHOTO 3a0pyAHCHHS PIKH
Ta MPOXOKCHHS IHTCHCHBHHUX MPOLECIB PO3KIA/y OpraHivHOL PCUOBHHH Y
BooiiMi. Lle B CBOKO 4epry NpU3BOAUTH 10 3HHIKCHHS BMICTY KHCHIO Y BOJOMI
Ta IHTEHCHBHOTO PO3BHUTKY €BTpOdikallii. 3a0pyaHEeHHs BOJOWMU MOXKE MaTu
CepiO3HMI BILTUB HA EKOCHCTEMY Ta 3710POB'SI HACCIICHHS.

3HauHe 3a0pyJAHEHHS PIYKKM YOI BHMArae BIPOBAKCHHS KOMILICKCY
OTIEPAaTUBHUX 3aXOIiB MO0 ITOKPAIICHHS SKOCTI MOBepxHEBUX Boi. Cepen
TaKHMX 3aXOMIB HEOOXITHUM €: BJOCKOHAJICHHS PErioHaIbHOI CUCTEMU MOHITO-
PHUHTY 33 CTAHOM PIYKH; TOJIMIICHHS TiAPOJOTIYHOTO PEXHUMY pIuKH; 3IiHC-
HEHHS KOHTPOIIIO0 HECAHKIIIOHOBAHUX CKU/IIB 3a0pyHIOIOUMX PEYOBHH B PIUKY;
CIIPHSHHS 3HWKEHHIO 3a0py/IHEHHS PIYKH 3BOPOTHUMH BOJAMH; Mi/IBUILICHHS
¢)eKTHBHOCTI OYHMINCHHS CIYHMX BOX, sKi CKHIAIOTHCS B PIdKy; ITiIBUIICHHS
SKOJIOTTYHOT CBIZIOMOCTI HACEJICHHS Ta PO3BUTOK €KOJIOTTYHOT OCBITH.

ENVIRONMENTAL ASSESSMENT AND MODELING
OF POLLUTION OF THE UDY RIVER WITHIN
THE KHARKIV REGION

Koliada O. V. — Candidate of Agricultural Sciences, Associate Professor,
Golovan L. V. — Candidate of Agricultural Sciences, Associate Professor,
Chuprina Yu. Yu. — Phd in ecology, Associate Professor,

State Biotechnology University,
olyakolyadapovh@gmail.com, golovanlarisal4@gmail.com, rybchenko_yuliya@ukr.net

Water pollution is one of the most acute environmental problems, which is
exacerbated by industrialization and human activity. Since water is a key resource for
the life and functioning of ecosystems, it is important to study its condition and develop
measures to protect and restore water bodies. Improper use of water resources leads not
only to a deterioration in the quality of drinking water, but also to a decrease in the vital
activity of organisms in the river basin. Low oxygen levels in the water are becoming
critical for aquatic life, which can lead to a reduction in biodiversity and deterioration
of environmental conditions. To determine the ecological status of the Udy River, which
is one of the most polluted rivers in Kharkiv Oblast, an environmental assessment and
modelling of its pollution within the Kharkiv Oblast was conducted. According to the
results of the assessment, the river was found to be polluted according to the water
pollution index and the relevant categories. Among the water quality indicators, the most
critical situation was found to be with respect to BOD,, ammonium nitrogen, nitrite,
phosphate, and oil products. The value of BOD, exceeded the established standards
by 3.7-3.9 times, ammonium nitrogen by 4.7-5. 7 times, nitrite by 10.4-16.6 times,
phosphate by 3.3- 3.9 times, and oil products by 6.6-8 times. The results of modelling the
self-purification process of the Uda River showed that the concentration of pollutants in
the water decreases with increasing distance from the source of discharge.

This confirms the natural ability of a water body to clean itself. However, the
effectiveness of this process depends on a number of factors, such as geographical
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features, hydrological conditions, type and number of pollutants, as well as biological
and chemical processes occurring in the water. When analysing the self-purification of
the Udy River, the maximum permissible concentrations were exceeded at a distance
of 50 km from the discharge site for such indicators as ammonium sulfate, nitrite,
phosphate and manganese. The current situation requires the implementation of a set of
operational measures to improve the quality of the river's surface water. To improve the
ecological condition of the river, it is necessary to improve the hydrological regime of
rivers, to help reduce the anthropogenic load due to pollution by wastewater, to increase
the efficiency of wastewater treatment, to provide landscaping, gardening and landscape
design of coastal and recreational areas of water bodies.

Keywords: pollution, water, river, anthropogenic load, environmental assessment.

JITEPATYPA

1.Komsima O. B., Bapagina [1. O. IIpobnema 3a0pynHeHHs1 piyok XapKiBChKOT
obmacTi. AKTyanbHI THTaHHS O10TEXHOJIOTIi, €KONOTii Ta MPHPOTOKOPHCTYBAaHHS :
Mmarepianu MixkHap. Hayk. KoH]., M. XapkiB, Jlepx. 6ioTexHoi. yH-Ty (27-28.04.2023,
XapkiB). Xapkis : IBTY, 2023. C. 154-155.

2. J'[060;[a H. C., Karurceka 1. B., Cmaniit O. B. Ominka piBHS 3a0pyIHEHHS
Ta €KOJIOT1YHOTO CTaHy BOJI PiUOK 6aCCI/IHy Cieepcpbkoro Jlinus 3a nokasnukom BCK..
Yrpaincoxui ciopomemeoponoziunuii sxcypuan. 2020. Ne 26. C. 91-101.

3.I'punenxko A. B., Bacenxko O. I, Bepriduenko I. A. Ta iH. MeToanka ekoIoTigHO1
OLIIHKH SIKOCTI HOBerHeBI/IX BOJ 32 Bi}ll‘[OBi}IHI/IMI/I kareropisimu. Xapki: YkpH/IIEIT.
2012. 37 c.

4.Pubanosa O. B., Aprem’es C. P, bpurama O. B., Imbincekuii O. B.
Maxapos €.0., XKyk B. M. BU3HAYEHHS €KONOIiMHOTO pmmcy TOTIpIIEHHS CTaHy
BOJIOTOKIB 6aceHHy piuku Yau. Fundamentalis scientiam. 2019. Ne 27. C. 14-21.

5.Pubamnona O. B., bpurana O. B., Teciienko B. C. [Iporao3 ekojorigHoro cTaHy
piuku Yiu 3 ypaxyBaHHSIM KJIIMaTHYHHUX 3MiH Y XapKiBCcbKiid oonacti. Bicnux XHA/Y.
2018. Bum. 81. C. 86-94.

REFERENCES

1.Koliada O. V., Varavina P. O. (2023). Problema zabrudnennia richok
Kharkivskoi oblasti [The problem of river pollution in Kharkiv region]. Aktualni pytannia
biotekhnolohii, ekolohii ta pryrodokorystuvannia: materialy Mizhnarodnoi naukovoi
konferentsii [Current issues in biotechnology, ecology and nature management: materials
of the International Scientific Conference]. Kharkiv: SBU. 154-155. [in Ukrainian].

2.Loboda N. S., Katynska I. V., Smalii O. V. (2020). Otsinka rivnia zabrudnennia
ta ekolohichnoho stanu vod richok baseinu Siverskoho Dintsia za pokaznykom BSK
[Assessment of the level of pollution and ecological condition of the waters of the Siverskyi
Donets basin by BOD,]. Ukrainian Hydrometeorological Journal, 26,91-101. [in Ukrainian].

3.Hrytsenko A V., Vasenko O. H., Vernichenko H. A., Kovalenko M. S.,
Poddashkin O. V., Vernychenko Tsvetkov D. Iu. , Melnykova N. V M1roshnychenk0
0O.P.(2012). Metodyka ekolohichnoi otsinky yakosti poverkhnevykh vodza vidpovidnymy
katehoriiamy [Methodology for environmental assessment of surface water quality by
relevant categories]. Kharkiv: USRIEP. [in Ukrainian].

4.Rybalova O. V., Artemiev S. R., Bryhada O. V., Ilinskyi O. V., Makarov Ye. O.,
Zhuk V. M. (2019). Wznachennia ekolohichnoho ryzyku pohirshennia stanu vodotokiv
baseinu richky Udy [Determination of the environmental risk of deterioration of
watercourses in the Uda River basin]. Fundamentalis scientiam, 27, 14-21. [in
Ukrainian].

5.Rybalova O. V., Bryhada O. V., Teslenko V. S. (2018). Prohnoz ekolohichnoho
stanu richky Udy z urakhuvanniam klimatychnykh zmin u Kharkivskii oblasti [Forecast
of the ecological state of the Udy River in view of climate change in the Kharkiv region].
Bulletin of KhNAHU, 81, 86-94. [in Ukrainian].

205



Boowi Giopecypcu ma akeakynomypa, 1(17) /2025

YOK 574.52:546.3:597(477.42)
DOI https://doi.org/10.32782/wba.2025.1.19

ANHAMIKA HAKOMWYEHHA PAAIOHYKNIAIB '3’CS
1°°SRY BOAHUX BIOPECYPCAX PIYKWU 34BUX
*KUTOMUPCbKOI OBNIACTI Y BIAAANEHUA NEPIOA
NnicnAa ABAPII HA YAEC

Maxinvko P. I — acnipanm,
Tonicokuul nayionanvuull yHigepcumem,
vse-svit@ukr.net

VY crarTi NpeacTaBiIeHo pe3yabTaTH JOCIIPKEHH HAKOTMYEHHS JOBIOKHBYYUX
mrtyasux pagionykimigis (1*7Cs ta *°Sr) y Bomgaux 6iopecypcax piuku 3msrk (Bpycumis-
cbKUii paiion, JKutomupcebka o0sacTh), sika € CKI1a0Boko Oaceliny /lHinpa Ta po3rario-
BaHa MoOJIM3Y MiBJCHHOTO KOP/IOHY 30HH BILIMBY YOpHOOMIIbCHKOT KaracTpodu. MeToro
JOCIIKEHHS OyIo 3’sICyBaTH XapaKkTep JOBrOTPHBAIOL paJioaKTHBHOI MIPUCYTHOCTI Y
BOJHIH ekocucTeMi Manux pidok [omices Maibke depe3 YOTHPH ASCATHIIITTS ITICIIA aBa-
pii. [TompoBi pobotu poBeaeHo y ciuni 2025 poky, 3 BigOOpOM 3pa3KiB HOTHPHOX BUIIB
MIPICHOBO/IHOI prOK — TOBCTOJI00MKA, KOpOMa, Kapacsi Ta IiyKu. bionoriunuii Marepian
OyJ10 PO3/IIJICHO Ha M’S30BY TKAaHMHY Ta T'OJIOBY 3 BHYTPILIHIMU OpraHaMu.

Konrenrparii '¥’Cs BU3HAUQJIUCh 3a JOMOMOTOI0 TaMMa-criekTpomerpii, Sr —
Oera-cnekrpomertpii, 3 BukopuctanusaM npuiaais MKC-AT1315 i MKI'-AT1321, cep-
TugikoBaHNX y BumiproBanbHiil maboparopii Ilomickkoro HamioOHaJBFHOTO YHIBEpCH-
TeTy. Pesynpratn cBiguaTth mpo crenudiyHy BHAOBI Ta aHaTOMi‘{Hy JTudepeHIiario
HaKOTNYCHHS pamoHmemB Sr MEPEBAKHO AKYMYITIOETECS KICTKOBHX CTPYKTypax,
30KpeMa B rofioBi, Tofi sik *’Cs — y M’s130Bi#l TKaHHHi, 0COOIMBO ¥ XHOKHX BUJIIB, TAKHX
SK IIyKa. 3adikcoBaHO BiIMIHHOCTI y 010akyMyJIsiii 3aJIe)KHO BiJl TPOQIUHOTO PiBHS,
THUITY KHMBJIEHHS Ta MeTa0O0IiuHOT akTMBHOCTI. Yci 3a(ikcoBaHi KOHIEHTpaLil nepely-
BaJIM B MEXaxX Tiri€HIYHNX HOPMATHBIB, MPOTE Yy ACSIKUX BUMANKAX HAOMIIKAIHCA JO
TPaHUYHUX 3HAYEHB, 1[0 CBITYHUTH MPO aKTYaIbHICTh MOCTIHHOTO MOHITOpUHTY. OTpH-
MaHi J1aHi y3roKYIOThCS 3 Pe3y/bTaTaMu AO0CIIKCHb Ha BEJIUKUX Bogormax [TpumHi-
IIPOB’sl, TAKUX SIK 3arl0pi3bKe BOJOCXOBHIIIE.

TakuM YWHOM, JOCTIDKCHHS MIATBEPIUKYE 30CPEkKCHHS PaiOCKOIOTIUHOL
maM’sITi BOZHUX €KOCUCTEM Y MaJInX piukax YkpaiHcekoro [lomicest Ta HeoOXiqHICTh 1H-
Terpariii JJOKaITbHOTO MOHITOPUHTY y 3arajibHOICPKaBHI Iporpamu Oe3rneku. BucHOBKH
MAalOTh BaYXJINBE 3HAYCHHS JJIS OL[IHKU SKOJIOTIYHUX PHU3UKiB, 30epekeHHs Oiopi3HOMa-
HITTS Ta PEriOHAIBHOI CTpATEril CTAIOr0 yIpaBIiHHSI PUOHUMH PECypCaMu.

Kirouosi ciosa: '*’Cs, *Sr, piuka 31BHXK, MPICHOBOIHI pUOH, 610aKyMYIISIIisI, TaM-
Ma-CIIeKTPOMETPisi, BOJHA eKoIoTisl, HopHOOWIE, [lomiccs, eKOMOTTYHUI MOHITOPHHT.

IMocTranoBka npodaemu. Apapist Ha YopaoOunbscekiit AEC y 1986 poui
CIpUYMHUIIA MaclITa0He paioakTUBHE 3a0pyAHEHHS 3HAYHUX TEPUTOPil YKpa-
inn. XKutommpcebka obnacte Ykpainu, 30kpema ii MiBHIUHI Ta CXigHi pailoHH,
3a3Haja 3HAYHOTO pPaaiOaKTUBHOTO 3a0pyIHEHHsS BHACTINOK BHIAJiHHS
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pamioakTuBHUX onaniB. OAHMMHU 3 HAWOUIBII HEOE3MEYHUX JIOBIOKUBYUYHX
PaIOHYKIIIJIIB, 110 IMOTPAMIIN B HABKOJIMIIIHE CEPEOBHUIIC BHACIIIOK aBapii,
€ ¥7Cs ta *Sr, mepioau HamiBpo3maay skux craHoBiaTs 30,17 ta 28,8 pokis
BiamoBigHo [1, c. 184].

BonHi ekocucTeMu BiirparoTh OCOOJIUBY pOJib y Mirpailii Ta mepepos-
HOALT PaAiOHYKIIi/IiB, BUCTYAIOUH K aKyMYJISITOPU PaliOaKTUBHUX PEUOBHH.
Puba Ta iHmi rizpo6ioHTH, nepedyBaroun y BepXHil 4acTUHI TPOPIUHUX JIaH-
IOTiB BOJHHUX €KOCHCTEM, HAKOMUYYIOTh PAaTiOHYKIIAN 1 MOXKYTh OyTH iHAU-
KaTopaMU PaJliOCKOJIOTIYHOIO CTaHy BooWM. KpiMm Toro, puba € BaKIMBUM
XapUYOBUM IPOIYKTOM JJIs MICIIEBOTO HACEJICHHSI, 1[0 3yMOBIIIOE HEOOX1IHICTh
MOCTIHOTO Pa/lioeKOJIOTYHOTO MOHITOPUHTY BOAHUX OiopecypciB AJsl OLIHKU
PHU3HKY JUIs1 310pOB'S JIIOAEH.

Xoua 3 momenty aBapii Ha HAEC munyno maiibke 39 pokiB (BigaieHui
nepiox), mpobnema pagioaKTHBHOTO 3a0pyAHEHHsI BOAHUX EKOCHCTEM 3aJId-
IIA€ThCSl aKTyaJbHOK, OCOOJNIMBO IS PETiOHIB, sIKI 3a3HAjM 3HAYHOTO Pajio-
AKTUBHOTO BIUTUBY. 3aJIMINAETHCS BIAKPUTUM MUTAHHS [I0JI0 PO3IOAUTY pajio-
HYKJI{/IiB MK PI3HUMHU TKaHUHAMHU BOJIHMX OPraHi3MiB, 30KpeMa MiX M'SI30BOIO
TKaHHHOIO, 1110 € OCHOBHUM 00'€KTOM CIIOKMBaHHSI, Ta BHYTPILIHIMU OpraHaMH,
SIKI 9aCTO HAKOMTUYYIOTh 3HAYHO BUIIII PiBHI 3a0pyIHEHHS.

Piuka 3aBmxk, 1o npotikae Teputopieto bpycunicekoro paiiony XKuto-
MUPCBKOI 00J1aCTi, € TUIIOBOI MaJioro piukoro Ilomices, sika 3a3Hana pajaioax-
TUBHOTO 3a0pyIHEHHs! BHACHIJOK YOpHOOMIbChKOI KaTtacTpohu. 3a0pynHeHHS
BOJHHUX €KOCHCTEM Yy LIbOMY PETioHI MOJKE MaTH 3HAUHHMH BIUIMB Ha pHOHE roc-
MOIaPCTBO, LIO € BAKIMBUM EKOHOMIYHIM CEKTOPOM periony. OCKUIbKH PiYKOBi
OilopecypcH CrIOKUBaIOTHCS HACEIEHHIM, KOHTPOJIb PiBHS PaAiOHYKIIi1iB y puoOi
€ KPUTUYHO BKIMBHUM JUISI OIIIHKU O€3IIEKU CIIOXKHBAHHS BOJTHUX OPTaHi3MiB.

MOHITOpHHT PiBHS palioaKTHBHOTO 3a0pYIHEHHS JO3BOJISIE OLIHUTH e(eK-
TUBHICTb MPUPOIHUX MPOLECIB CAMOOYHMIIIEHHSI BOAOMM Ta BHSBUTU TECHACHII
3HM)KEHHS! 200 HaKOMWYEHHs! PaiOHYKIIIIB y BOJHHUX eKOocHcTeMaX. BaskinmBo
TaKOXX BPaxXOBYBAaTH 3MiHH TiIPOJIOTTYHOTO PEKUMY PIUKH 3IBHXK, SKi MOXKYTb
BIUTMBATH Ha PO3IOALT PAJiOHYKIIIIIB Ta iX MOOLIBHICTE Y BOAHOMY CEPEIOBHIIII.

BuBueHH: AMHAMIKM HAKOTTMYEHHSI paJdioHYKJIiIiB y BOAHUX Oiopecypcax
y BiIJaneHui epiof micis aBapii Mae BaKJIMBE HAyKOBO-TNPAKTUYHE 3HAYCHHS
JUTSL OIIIHKH Cy4aCHOTO Pa/IioeKOJIOTYHOTO CTaHy BOAOIM, TPOrHO3YBaHHSI HOTO
3MiH Ta PO3POOKM pPEKOMEHJAIN M[0J0 OE3MEeYHOT0 BUKOPUCTAHHS BOIHHUX
OiopecypciB. OTpuMaHi pe3yabTaTH MOXKYTh OyTH BUKOPUCTAHI ISl PO3POOKHU
EKOJIOTIYHUX 3aXO0[liB, CIPSIMOBAaHUX Ha MiHIMI3allil0 BIUIMBY paJiOaKTHBHOIO
3a0py/AHEHHS Ta 3a0e3MeueHHs Oe3MeYHOr0 BUKOPUCTaHHS BOITHUX OiopecypciB
[Momicekoro periony YkpaiHu.

AHaJi3 ocTaHHIX HocaiTKeHb i myOaikamii. [TutaHHs TMHAMIKK HaKO-
MUYCHHS PaJIiOHYKIIIIIB Y BOJHUX €KOCUCTEMaX, 30KpeMa y BOJHUX Oiopecyp-
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cax, 3aJIMIIAETHCS OJTHUM 13 KIIFOUOBUX HAIPSMIB Cy4acHOI pajiioeKoIorii, 0co0-
JIUBO B KOHTEKCTI BIIIAJICHOTO TIepioAy micist YopHOOMIBCHKOT KaTacTpOodH.

OmauM 13 0a30BUX JDKEPENl € Pe3ylnbTaTH O0araTOPiYHUX TOCIIHKEHB
Incruryty rigpobionorii HAH Vkpainu. 3okpema, B po6oti I'ynkosa . L.
JeTaJbHO TPOaHANI30BaHO PO3MOALT, Mirpamiro Ta 0iojoriuyni edextu paii-
OHYKJIIJIIB Y KOMIIOHCHTAaX BOJHHX EKOCHUCTEM 30HHU BIIUYXKEHHS, 30KpeMa
137Cs 1 *°Sr. ABTOp HAroJIOINIy€e HA 3HAYHIN MIXXBHIOBiil BapiaTHBHOCTI HAKOTIH-
YEeHHS palioOHyKIIiiB 3aJIeKHO BiJ TpodiuHOTO piBHS PO, BiKy Ta 010J0TTUHIX
ocobiuBocTeit [2, ¢. 11-13].

VY nocnimkennsx Ckubu B.B. nposenenux y Bogoiimax Jlicocreny Ykpa-
iU, OyJI0 BCTAHOBJICHO, IO CEPEIHS MTUTOMA aKTHBHICTB *’Sry pub KoJuBatacs
B Mexax 0,1-1,3 Br/kr, toxi sik *’Cs — Bin 0,2 g0 13,2 Bx/kr. Ilpu upomy B
HE3aperyabOBaHMX JUISTHKaX PiYOK BMICT 000X paJioHyKIiIiB OyB HUKIHM, IO
CBIUUTH NMPO e(PEeKTUBHICTH MPHUPOJHUX MPOIECIB CAMOOYHIICHHS B MEBHUX
TiApOJIOTIYHUX YMOBax [3, ¢. 145].

Smith J. T. ta Beresford N. A. y cBoiii y3aransHiorouiii mpaui [4] pospo-
OMJTM MaTeMaTHYHI MOJIEN] JUHAMIKH PO3Iay Ta CKOJIOTIYHOTO CAMOOYHIIICHHSI
BOJIOWM, 110 TocTpakaanu Bijg YopHoOMIbChKOI aBapii. Mojierni 103BOJISIOTh
MIPOTHO3YBATH 3MiHH PiBHIB PadiOaKTHBHOTO 3a0pyTHECHHS 3 YPaxXyBaHHSIM Till-
POJIOTIYHMX Ta O10JIOTIYHUX YHHHHUKIB.

Cepen cydacHUX BITYM3HSHUX JOCHIDKCHb, TPUCBIYCHUX OIIIHIII
eKoJIoriuHol Oe3neku BoaHUX ekocucteM [lomices, cmin 3ragatu poOOTy
Annpiitayka B. O. ta iH. [6, c. 43-57], 1€ aKIIeHTY€ETHCS HA HEOOX1THOCTI MOHI-
TOPUHTY MaJIMX PIiYOK PErioHy, TaKUX SK 3IBUXK, SIKi MOXYTh MAaTH JIOKaJbHI
OCepelKd MiJBUIICHOTO PaJiOaKTUBHOIO 3a0pyIHEHHS, L0 3aJUILAIOTHCS
aKTyaJIbHUMH 1 uepe3 ACCATUIIITTS Micls aBapii.

Taxoxx Bapro 3a3HaunTH AociimkeHas Volkova O. M. ta cmiBaBTOpiB
[7, c. 102-107], ne mpeacTaBieHo AaHi MIOJ0 BMICTy TEXHOT€HHUX PadioHyKJIi-
IiB y TinpobioHTax BomoWM miBHOUI YKpainu. Byno BcTaHoBIeHO, IO HaBITh
y 2023 poui y aeskux BufiiB pu0 i3 KuiBcbkoro ta KaHiBCHKOro BOJIOCXOBHIIL
Bmict '¥’Cs nepeBuiyBaB 10 Bk/KT, 1110 € OIM3BKUM 70 MEXi AOMYCTUMUX 3Ha-
YeHb JJIsI IPOLYKTIB XapuyBaHHS.

Y3araJibHIOKOYM aHaJi3 JIOCII/PKEHb 1 MyOIiKalii, CIIij| 3a3Ha4YUTH, 1110,
HE3Ba)KAIOUM Ha 3HAYHUU OOCAT HAKOMMYCHUX JAHUX IOJ0 PaJioaKTHBHOTO
3a0pyqHEHHS BOJHHUX €KOCHUCTEM YKpaiHW, MHTaHHS IWHAMIKA HAKOTTHYEHHS
PaMiOHYKIIIIIB Y BOMHUX Oiopecypcax Manux pidok JKUTOMHPCHKOI 00NacTi y
Bianenuit nepiox micis aBapii Ha YAEC 3anuiiaerscsi HEIOCTaTHLO BUBYE-
HUM. 30Kpema, TOTPeOyIOTh yTOUHEHHSI TUTAaHHS BUIOBUX 0COOIMBOCTEH HAKO-
MMMYEHHS PagiOHYKIIIIIB Pi3HUMHU BHIAMH pHUO Ta X PO3MOAUTY YV Pi3HHUX Opra-
Hax i TKAHMHAX pUO B CydyaCHUX YMOBaX.
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AHaJi3 nomnepeHix J0CIiKEHb CBITYUTD, [0 PIBEHb PaliOHYKIIITHOTO
3a0pyAHEHHS BOJIOWM 3HAYHOIO MipOIO 3aJIeKHTh BiJ] T€OXIMIYHHX 0COOIMBOC-
TeH TepUTOpii, CTPYKTYPH JOHHUX BIAKIIAJICHb Ta OCOOIIMBOCTEH 010aKyMYyJIsIIiT
y BOAHUX opraHizmax. [lonepenHi poOoTH 30CepeKyBaINC Ha JOCIIPKEHH]
piBas ¥7Cs ta *Sr y pi3HHX eKOCHCTeMaX, MPOTe JAeTaNbHI JOCTIHKEHHS 1010
piukH 30BMK BiACYTHI.

TakuM YMHOM, HE3BaKAIOUM HA 3HAYHUM MEpiof 4acy, IO MHHYB IiCIs
aBapii, JOCIIIKEHHsI CBiuaTh Mo 30epeiKeHHsI eKOJIOTiuHOi 3arpo3u Bix *’Cs
ta *Sr y BOAHMX €KOCHCTeMaX, 30KpeMa y MajuxX pidukax JKUTOMHPIIUHU.
OriHKa piBHIB HAKOIMYEHHS [UX PAAIOHYKIIIIB Y TKAaHWHAX PUO 3aUILAECTHCS
aKTyaJIbHOIO JUIs 3a0e3MeueHHs eKOJIOT1UHOT Ta MPOA0BOIBbYOI OE3MEKH PETioHy.

@®opMyJIIOBAHHS Lijel CTATTI Ta MaTepiaju i MeTOAM 10CiIsKEeHH .
Mertoro A0CTipKEeHHS € ominka piBHs HakommdeHHs *'Cs i °Sr y BogHux 6io-
pecypcax piuku 3ABHXK, BU3HAYCHHS 3aKOHOMIPHOCTI PO3MOALUTY PaioHYKJIi-
JiB y pi3HUX TKaHWHAX pUO Ta OLIHKA MOKIMBHUX EKOJOTIYHUX i O10J0TYHUX
PH3HKIB.

3aBaaHHs JOCIIKEHH:

— mpoBecTd BiAOip mpod pubd y piumi 3ABMK Ui aHai3y piBHA
PadiOHYKITIIIB;

— Bu3HaunTH KoH1eHTpaii ¥’Cs i *°Sr y M’s130Biii TKaHuHI (Ty111i) Ta BHY-
TpILIHIX Opranax puo;

— MOPIBHATH OTPUMAaHi pe3yJIbTaTH 13 HOpMaTHBaMH OE3MEYHOCTI;

— IpoaHalli3yBaTH MOXKIIMBI HACIIIKM PaioaKTUBHOTO 3a0pYIHEHHS JUIs
ixtiohayHu Ta puOHOTr0O rocrnoaapcTBa.

Marepiaau Ta metoan. [lonpoBuii eTan A0CiKEHHS OyJI0 TPOBEACHO
08 ciung 2025 poxy Ha piuni 3Bk moodnusy cena Kapadaunn (bpycuniBcbkuit
paiion, JKutomupcbka 061acTh), reorpadiuHi KOOpAWHATH Micls BizOOpy mpoo:
50.2833° nH. 11., 29.5333° cx. 1. MpecTaBlIeHo Ha PUCYHKY 1.

Bubip came 1[bOro HaceJIeHOTO MyHKTY 3yMOBIICHHI 3PYYHICTIO JOCTYITY
J0 BOJOTOKY Ta THUIIOBUMH TiAPOJOTIYHHMH YMOBaMH CEPEIHBOTO Tepediry
piuku 31BIK, 10 3a0e3euye penpe3eHTaTUBHICTh BiAiOpaHuX Mpoo s IieH
TiIPOEKOJIOTIYHOTO MOHITOPHHTY.

VY xoxi gocmigpkeHHs Oyl0 BHJIOBJICHO YOTHPH BHIH PHO, XapaKTEPHUX
Juts ixTiodayHu maHoi piukoBoi cuctemu: ToBcTonoduk (Hypophthalmichthys
molitrix), kopom (Cyprinus carpio), kapacs (Carassius auratus) i myxa (Esox
lucius). KoxkeH 3pa3ok OyB poO3IilieHHi HA JBI YaCTHHH: M S30BY TKaHHHY
(Tymry) Ta ToJIOBY 3 BHYTPILIHIMU OpraHaMu JUIsi OKPEMOTO aHai3y.

JlaGopartopHi BUMipIOBaHHS MPOBOAMINCA Y BuMiproBanbHii aboparo-
pii [TonickKoro HaIIOHATBFHOTO YHIBEPCHUTETY, sika y 2022 poli npoinnia ayauT
CTaHy CHCTEMU BHMIipIOBaHb Ta oTprmMaiia CBiOITBO PO BiIMOBIIHICTH BUMO-
ram JICTY ISO 10012:2005.
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Tserkva Rokrovy .
Presviatoi Bohorodytsi
Llepxea Moiposu""=r
*,.,.. PECBATOI BOrOpoAML...

Karabachyn
Kapa6auuH

Puc. 1. Micue Bindopy npo6

BusHauenHs nuroMoi aktuBHOCTI P7Cs 3miMiCHIOBAJIOCS METOAOM T'aM-
Ma-criekTpomerpii, a *’Sr — Oera-criekrpomerpii. J[s BUMiproBaHb BUKOPHCTO-
ByBaBcsl cepTH]ikoBaHuil ramma-oera-criekrpomerp MKC-AT1315 (Bupo6-
Huk — ATOMTEX, Binopycs). BumiptoBanHst 31ii{CHIOBAINCE Y JIBA €TaIIH:

— ToTepeIHE BUMIPIOBaHHSI poOOYOro (pOHOBOTO CIIEKTPY Ta KOHTPOIIb-
HOTO (JOHY MPOTATOM 3 TOAMH 3 TX 30€PEKECHHSIM Y 1aM’ATi TPUIIAIY;

— BHM3HAYCHHS aKTUBHOCTI HABaXOK MPOO, SKi PO3MIIIyBaIH Yy MOCYI
MapiHesuti Ta BCTAHOBIIIOBAIU Y OJIOK 3aXUCTY CIIEKTPOMETpA.

Peectpartisi raMMa-BUIIPOMIHIOBaHHS 3JIIHCHIOBANIACS CIUHTHISAIIHHIM
0JI0KOM 13 KpHCTaJIOM HoAuy HaTpito (63X63 MM), a OeTa-BUIIPOMIHIOBAHHS —
MOJICTUPOIBLHUM JETEKTOPOM 3 mapa-tepdinizom (128x9 mm). AHami3 criek-
TPIB MPOBOJMBCS Y PEXKHMMI PEaIbHOTO 4acy i3 BUKOPUCTAHHSM MPOrPaAMHOTO
3abesneuenHs SPTR.

Kpim Toro, amsi OIiHKH TMOTYKHOCTiI EKCIO3UIIHHOI J03W ramMma-BH-
MPOMIHIOBAaHHS BHUKOPUCTOBYBaBcs criekTpomerp-gozumerp MKI-AT1321
(Bupoburk — ATOMTEX), obnagnanuii cuuHTWIAHIRHUM aetekropoM (Nal,
25%40 mm) Ta miunnbHuKoM [eiirepa-Mromiepa. BumiproBaHHs POBOAMIINCS
B Oe3MepepBHOMY PEXUMI.

Craructnyna 00poOKa pe3ysbTaTiB BKII0Yaia O0YHCICHHS Cepe/iHiX 3Ha-
YeHb, CTAHJAPTHUX BiIXUIICHb Ta MOOYAOBY rpadikiB Bapialliil 3a JOIOMOTOIO
CTaHJAPTHUX METOJIIB OMTUCOBOI CTATUCTUKH.
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Yci BUMIpIOBaHHS MPOBOIWINCH 3TIJIHO 3 TEMOK HAyKOBO-JIOCIIIHOT
pobotn «MoHiTopuHroBi nocnimkenHs Oiocdepu Ykpaincbkoro [lomicesy,
10 BHUKOHYETHCS BIAMOBINHO 10 aAepkaBHOi peectpauii y MOH VYkpaian
(Ne 0124U000645).

Pesyabratn gociaimkeHb Ta iX 0OTOBOpPeHHs. Y XOJi JOCIIKCHHS
OyJI0 OTPUMAHO JIaHi 100 KOHIEHTpaIliil pagionykmiais *’Cs i *Sr y TkaHu-
HaX YOTHPHOX BUAIB pHO piuku 3ABHXK, MpeacTaBieHi B Tabmuni 1. Pesynsrarn
HaBEJICHI, SIK CepellHi 3HAYCHHS 3 BIIMOBIIHUMHU CTaHJAPTHUMH BiIXUJICHHSIMU.

Tabnuys 1. Bmict pagionykainiB '¥'Cs i *°Sr y pi3Hux yacTunax Tina pud
piuku 3aBuk (8 ciunsa 2025 poxy)

Buj putu Yacruua Tijga 37Cs, Bx/kr = SD | *°Sr, Br/kr + SD
ToBcTomo0uK TonoBa, BHYTpillIHI OpraHu 4,76 £0,71 26,30 + 3,95
ToBcTom00MK Tyma 2,51 +£0,38 22,50 + 3,38

Kopon TomoBa, BHYTpIlIHI OpraHu 5,45 +£0,82 25,10+ 3,77
Kopon Tyma 3,16 £ 0,47 17,50 + 2,63
Kapacp T'o0Ba, BHYTPIIIHI OpraHu 2,05+0,31 24,30 + 3,65
Kapacp Tyma 0,95+0,14 19,70 + 2,96
lyxa TonoBa, BHyTpilIHI Opranu 1,53 +£0,23 13,30 + 2,00
lyka Tyma 3,17+ 0,48 12,90 + 1,94

IIpumimka: pesynomamu noOawi sik cepeore 3HauenHs = cmanoapmue gioxunenisi (SD).

OtpuMaHi JaHi IEMOHCTPYIOTh BHpakeHYy IU(EpeHIiaIliio y HaKOIH-
YeHHI PaJiOHYKIINIB MK BHAaMH PHO, a TaKoX MIX M’ SI30BOI0 TKAaHWHOIO
Ta BHYTpIIIHIMU opraHamu. Ha pucyHKy 2 HaBeJeHO MOPIBHIBHY XapakTe-
pHCTHKY po3noainy pagionykmigi *’Cs ta *°Sr y TkaHWHAX Pi3HUX BUIIIB pHO.

3aranpHa TCHACHITIS CBIAYUTH Ta 3 PUCYHKY BHIIHO, IIT0:

%Sr y BCiX BUJIIB pUO HAKOMHUYYETHCS MEPEBAXKHO y TOJIOBI 3 BHYTPIllI-
HiMU opraHami. Lle y3romkyeTscs 3 HOTO XIMIYHOIO CITOPITHEHICTIO J0 Kalb-
IIIF0 1 CXHJTBHICTIO 0 aKyMYJISAIlil B KICTKOBIN Ta CIIOMYYHIM TKaHHHI.

1¥7Cs, sIK TMPaBUIIO, TAKOX TPOSIBIISIE BUINI KOHIIEHTPAIii y BHYTPILIHIX
Opranax, OKpiM IyKH, y SKOT CIIOCTepIra€Thcs MPOTHIICKHA TSHICHITIS — TIepe-
Ba)KHE HAKOMTMYEHHS B M’ SI30Bii TKaHUHI.

HaiiBumi piui *’Cs Oynu 3adikcoBani y xopoma (5,45 + 0,82 Br/kr),
a HaifHmx4i — y kapacs (0,95 + 0,14 br/kr, Tyma).

3a BMicToM *’Sr ITiMpye TOBCTONOOMK Y BHYTPIIIIHIX opraHax (26,30 4 3,95 Br/kr),
1110 BKa3ye Ha 3Ha9HY 3/IaTHICTH IIHOTO BHJTY J0 O10aKyMYJIALIIL.

i ocobmmBOCTI MOXYTh OyTH TOSICHEHI BHIOBHMH BiAMIHHOCTSIMH B
YMOBax XUBIJICHHS, 010XIMIYHOMY CKJIaJli TKAaHWH, METa00i3Mi Ta MOBEIIHKO-
BUX XapakTepucTukax. PakTHUHI KOHIEHTpAIll palioHyKIiiB y BCIX MOCIi-
JOKEHUX 3pa3Kax He TepeBUIIYIOTh BCTAHOBIICHI TITi€HIYHI HOPMATHBH, OJHAK
JIesIKl 3HAUCHHS HaOMKAIOTHCS IO MEXKI JOIMYCTUMOCTI, 110 3yMOBITIOE€ HE00-
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Puc. 2. Po3nogia pagioHyk1iaiB B ro/ioBi (3 BHYTpillIHIMU OpraHamMu) Ta Tyui pud

XiAHICTh TIOAAIBIIIOTO MOHITOPHHTY.

PesynwraTi mpoBeneHNX JOCTiKEHb MiATBEP/IKYIOTh HAsSBHICTh BUJIO-
BOI Ta TKaHWHHOI crienudiku HakonuueHHs pagionykmiais *’Cs i °Sr y Boa-
HUX Oiopecypcax piuku 3OBWK Yy BigmaneHuil nepion micist asapii Ha HAEC.
Crocrepiraetbcsi TCHACHILSI 10 MEPEBAKHOTO HaKomuueHHs *’Sr y BHyTpimI-
HIX OpraHax Ta KiCTKOBHX CTPYKTypax puO, IO BiTIOBIJa€ 3araJbHOBIIOMUM
BJIACTHBOCTSIM IIHOTO PaIiOHYKIIiZIa K XIMIYHOTO aHajora KaibIlito. Taka 3ako-
HOMIPHICTh € TATBEP/KSHHSIM PE3yJbTaTiB MONEPEAHIX TOCIiHKEHb, IKi BKa-
3yIOTh Ha IHTEHCHBHE O10HAKOMMMYEHHS CTPOHIIIF0-90 y CKENEeTHUX CTPYKTypax
rigpoOioHTiB [2, c. 11-13; 3, c. 145].

[Iomo *"Cs, sikuii € aHAJIOTOM KaJlifo, HOro PO3MOILT MiX M’S30BOIO TKa-
HUHOIO Ta BHYTPINIHIMH OpraHaMH BHSBHBCS BHIOBUM. [l ToBcTONMOOWKA,
KOpOTIa Ta Kapacs XapakTepHe IiIBUIIeHe HAKOITMYEHHS y TOJIOBI Ta BHYTPIIII-
HIX OpraHax, TOJi SK y IIYKH, Ha BiIMiHYy BiJl iHIIUX BHIIB, CIIOCTEPITatoCs
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MEPEeBAYKHE HAKOMMUCHHS camMe B M’s30BiMl TkaHuHI. Taka 0coONMBICTE MOXKE
OyTH MOB’si3aHa 3 TPOQPIUHOIO MO3UIIEI0 IIYKHU K XMKAKA, 10 TPU3BOAUTH JI0
edexTy Giomarnidikariii, xapakrepuoro mis *’Cs [6, c. 43-57].

PiBHi BMicTy *°Sr 3aiu1raloThest BUIIUMH 1opiBHSHO 3 *’Cs y BCix gociti-
JOKEHUX MPpo0ax, M0 CBITYUTH PO HOTO BUITY Oi0JOTIYHY HOCTYIHICTH Y KOH-
KPETHUX YMOBaxX pi4KOBOi eKocucTeMHu 31BHKY. Kpim Toro, pesynbratu mia-
TBEPIKYIOTh 30€peKEHHS JIOKaJIbHUX OCEPENIKiB PaJi0aKTHBHOTO 3a0pyIHEHHS
y Manux piukax [lomiccst HaBiTh Yepe3 Maiike YOTUPH JISCATHIIITTS TiCIIs aBapii.
IIpoBeneHi paninre KOMIIEKCHI pagioeKOIOTITHI JOCTIHKEHHS BogouM [1pum-
HIMIPOB’Sl 3aCBiMUYIOTh, IO HaBiTh Yepe3 30 pokiB Ticis aBapii iCHye pH3HK
BTOPMHHOTO 3a0pyIHEHHS BOAHOIO CEPEJOBHUINA 3a PaxXyHOK Mirpauii pauio-
HYKJIIJIB 13 IOHHUX BIJIKJIQJCHB Ta TipOOiOHTIB [5].

AHali3 TIOKa3HUKIB CEepeHbOT MUTOMOT aKTHBHOCTI MOKa3ye, 10 Hali-
BUII KoHIEHTparil *’Sr 3adikcoBaHO y BHYTPIIIHIX OpraHax TOBCTOJOOWKA
(26,30 + 3,95 br/kr) ta xopoma (25,10 £ 3,77 br/kr). Y Toif 9ac sk It
¥Cs makcuMasbHI 3HAYEHHS BCTAHOBJCHO y BHYTPIIIHIX OpraHax Kopora
(5,45 + 0,82 br/kr). Haliawmkdi 3HaueHHS [Tt 000X paIiOHYKITIIIB XapaKTepHi s
Kapacst (0coOMBO Y TyILIi) Ta HIyKH (B OpraHax), o, iMOBIpHO, OB’ I3aHO 3 MEH-
LIMM piBHEM TPO(IYHOT aKTUBHOCTI 00 0OMEKEHNM IepiogoM 010aKyMyJIsLIii.

Bapto 3a3HauuTH, 1110 TIONPH BUSIBJICHI KOHIIEHTPAIIi, )KOJICH 13 MOKa3-
HUKIB HE MEPEBUIIY€E BCTAHOBICHUX JOMyCTHMHUX HopMaTtuBiB (150 Br/kr ms
¥7Cs ta 35 Br/kr s *°Sr) [8]. Lle cBimunuTh Mpo yMOBHY Oe3MeUHICTh prdH 3
piuKkH 3IBWK JUIS CIIOXKHUBAHHS, OJHAK MOTPeOy€e CHCTEMHOTO MOHITOPHHTY 3
ypaxyBaHHSIM HOTEHLIHHOTO KyMYyJISITUBHOTO €(DEKTYy Ta CE30HHUX KOJIHMBAHb.

OTtpuMaHi pe3ynbTaTH 30irafoThCs 3 TEHJCHIISIMU, OMIMCAHUMHU Y POOoTax
Smith & Beresford [4] Ta Volkova et al. [6], siki HaroJoIIyIOTh Ha 30epeKEHHI
3a0pyIHEHHS B MPUOSPEKHUX 1 TOHHUX 30HAX BOMOIM, OCOOTHBO B PETiOHAX, ITI0
XapaKTePU3YIOTHCS HU3BKOIO MBHIKICTIO TeUil Ta BUCOKUM PIBHEM 3aMYJICHHSI.

OTpuMaHi pe3yabTaTy KOPETIOTh 3 BUCHOBKAMH, HABSICHUMH Y JIOCITi-
JokeHHi binokownst I, AnanneBoi T. ta [Ipocsuuka 1O. [7], e BUBYEHO HAKOIIH-
genus '’Cs ta *’Sr y npommucioBux Buaax pud 3amopi3bkoro BOJOCXOBHIIA.
ABTOpY BIJI3HAYMIIM, IO XWXKAKH Ta OEHTO(Aru AEeMOHCTPYIOTh BUIII Koedi-
ieHTH OioakyMyisiii, ocobmmBo moxo *’Cs. Ile miaTBepIKye Hallli CIIOCTe-
PEeXXEHHS MO0 JAOMIHYIOYOTO HAKOIIMYEHHS PaJione3ifo y M sA30Bill TKaHWHI
IIYKH, K BUY 3 BUIIOI TPO(DIYHOIO MO3UITIEI0.

TakuM YUHOM, JOCIIPKEHHS 3aCBi4ye 30€PEKEHHS PajlioCKOJIOTT9HOTO
HABaHTaXXCHH: Y BOIHUX ekocucTeMax [losiccest, miaTBeppKkye HeoOXiAHICTh TIPO-
JIOBXKEHHSI KOMILICKCHOTO Pajli0eKOI0ITYHOI0 MOHITOPHHTY Ta BPaxyBaHHS CIIe-
HIKF PO3MOALTY PATIOHYKIIIIIB MTPH OIIHIN PU3HKIB JJIS 370POB’ ST HACEICHHS.

BucHoBKM Ta mepcneKTHMBH MNOJAJBIIMX JOCTigxeHb. IIpoBeneHe
JOCITI/PKEHHST MATBEPANIIO, IO y BiaganeHuit nepion micist aBapii Ha YAEC
y BogHHX Oilopecypcax piuku 38wk (BpycuniBcekuii paiion, Kutomupcbka

213



Boowi Giopecypcu ma akeakynomypa, 1(17) /2025

obnacth) 30epiraeTbesi 010aKyMyJIALlisl TOBFOXKHBY4YHX pamioHykmiaiB “'Cs i
%Sr, 110 CTAHOBHUTH EKOJIOTIUHY 3arpo3y ISl piukoBoi ekocuctemu [lomices.

YCTaHOBIICHO YiTKHH PO3ITOALT pamiOHYKIiTiB MK TKAHHHAMH:

%St KOHIIEHTPYETHCSI MEPEBAKHO Y BHYTPILIHIX OopraHax (0COOIHBO y
TOBCTOJIOOWKA 1 KOPOTIa), IO Y3TOKYEThCS 3 HOTO CIIOPIAHEHICTIO JI0 KaJIBINIO;

37Cs mae BapiaGenbHUI pO3MOALT: Y OLIBLIIOCTI BUIIB BHIIMA PIBEHb B
OpraHax, OJfHaK y IIYKU CIIOCTEPIrajiocs MePeBaKHE HAKOMUYCHHS Y M S30BiH
TKaHHUHI, 1[0 MOXKE CBIIYUTH ITPO ePeKT OioMaruidikariii.

KonmnenTtparii 000X pagioHyKIIiIIB y TOCTIKEHUX 3pa3kax HE MepeBU-
IIyBaJH JIFOYMX Tiri€HIYHUX HOPMATHUBIB, POTE B OKPEMHX BHITaJKaX HaOmm-
JKAITUCST 1O MEKOBHX 3HAYCHb, 1[0 BKA3y€ HA MOTCHIINHI PU3UKHU TIPH PETYIISpP-
HOMY CIIO’KMBaHHI pUOH.

BusiBnieHi TeHIGHIIIT BIIMOBIIat0Th 3arajlbHUM 3aKOHOMIPHOCTSIM 010aKy-
MYJISIIT B YMOBaX IMiCIsIaBapifHOTO paiioeKoI0TriaHOTO (POHY, 30KpeMa B MaJINX
piuKax 13 HU3bKOIO MIBUAKICTIO TEUil Ta ITiIBUIICHUM PiBHEM 3aMYJICHHS.

OTpumaHi pe3yabTaTd € BaroMHUM BHECKOM Yy (DOpMyBaHHS JOKa30BOi
0a3u I PaiioeKOIOTiYHOTO MOHITOPHHTY, JO3BOJISIOTh YTOYHUTU CydacHUI
cTaH 3a0pynHEHHs BOJHUX ekocucTeM [lomices Ta MOXKYTh OyTH BUKOPHUCTaHI
JUTSI OI[IHKH PU3UKIB JIJIS 3]I0POB’ sl HACEIICHHSI.

[NepcnekTHBOO MOAAJBIINX OCTIKEHb € BUBYCHHSI CE30HHOT Ta Oara-
Topiunoi auHamiku KoureHtpariii *’Cs i *°Sr y Bogumx 6Giopecypcax, aHaii3
PENPOMYKTHBHHUX 1 (Pi310JOTIHHNXK HACIIAKIB XPOHIYHOTO 3a0pYyTHEHHS y Pi3HUX
BUIIB pUO, TOCIiIKeHHS €(h)eKTUBHOCTI IPUPOTHUX ITPOIIECIB CAMOOUYHUIIICHHS Y
BOJIOMIMAaX PETiOHY, a TAKOXK, PO3POOKa SKOJIOTIYHO OOTPYHTOBAHHX PEKOMEH/1a-
id o0 0e3MmedyHoro pudaibCTBa, CIIOKUBAHHS BOJHUX PECYpPCIB Ta BEICHHS
rOCIOAPCHKOT AisIIBHOCTI B YMOBaX pai0aKTHBHOTO (OHY.

DYNAMICS OF RADIONUCLIDE '*’CS AND °°SR
ACCUMULATION IN AQUATIC BIORESOURCES
OF THE ZDVYZH RIVER (ZHYTOMYR REGION, UKRAINE)
IN THE LONG-TERM PERIOD AFTER
THE CHORNOBYL ACCIDENT

Makhinko R. H. — Associate Professor,
Polissia National University,
vse-svit@ukr.net

This article presents the results of a study on the accumulation of long-
lived artificial radionuclides (**’Cs and *°Sr) in the aquatic biological resources of
the Zdvyzh River (Brusyliv District, Zhytomyr Region, Ukraine), a tributary of the
Dnipro Basin located near the southern boundary of the Chernobyl Exclusion Zone.
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The aim of the study was to characterize the persistent radioactive contamination in
the aquatic ecosystem of small rivers in the Ukrainian Polissia nearly four decades
after the Chernobyl disaster. Field sampling was conducted in January 2025, focusing
on four common freshwater fish species: silver carp (Hypophthalmichthys molitrix),
common carp (Cyprinus carpio), crucian carp (Carassius auratus), and pike (Esox
lucius). Biological samples were separated into muscle tissue and head with internal
organs.

Radionuclide concentrations were determined using gamma spectrometry for
7Cs and beta spectrometry for *°Sr, employing certified equipment (MKS-AT1315
and MKH-AT1321) at the Measurement Laboratory of Polissia National University.
The findings revealed distinct species- and tissue-specific patterns of radionuclide
accumulation: **Sr was predominantly concentrated in skeletal structures, especially in
the head, whereas '*’Cs was found mainly in muscle tissue, particularly in predatory
species such as pike. Bioaccumulation varied depending on trophic level, feeding
behavior, and metabolic activity. All measured concentrations remained below national
safety limits, though in some cases they approached critical thresholds, highlighting the
need for continued environmental monitoring. The results align with data from larger
water bodies in the Dnipro basin, such as the Zaporizhzhia Reservoir.

Overall, the study confirms the persistence of radioecological memory in aquatic
ecosystems of small rivers in the Ukrainian Polissia and emphasizes the necessity of
incorporating local-scale monitoring into national safety frameworks. The findings
are crucial for assessing ecological risks, conserving aquatic biodiversity, and shaping
sustainable regional fishery management strategies.

Keywords: *’Cs, *°Sr, Zdvyzh River, freshwater fish, bioaccumulation, gamma
spectrometry, aquatic ecology, Chernobyl, Polissia, ecological monitoring.
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OOCNIOMKEHHA HACNIAKIB PYUHALII KAXOBCbKOI
OAMBU TA OCYLUEHHA BOJOCXOBULLA
ONA HACEJIEHHA YKPATHU
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Xepcorncvruil 0epoicasHuil acpapHo-eKoOHOMIYHULL YHIgepcumen,
pichuravitalii@gmail.com, potravkalarisa@gmail.com

B crarTi mpeacTapieHi pe3ylbTaTH KOMITIEKCHOTO HAyKOBO-COIIOJIOTTYHOTO JOCITi-
JUKEHHSI HacJIiIKIB pyitHauii KaxoBchKoi 1aMOH Ta OCyIIEHHS BOAOCXOBHINA JUIsl HACEIICH-
Hsl IIBJICHHOTO PerioHy YKpaiHu, 00rpyHTYBaHHsI HAIIPSIMiB TOBOEHHOTO (DYHKILIIOHYBaHHS
tepuTopii KaxoBcpkoro Bogocxosuma. JlocmimkeHHs mpoBeeHi 3a miarpumku Canadian
Institute of Ukrainian Studies (CIUS, University of Alberta) i nporpamu Documenting
Ukraine, a program of the Institute for Human Sciences, IWM Vienna.

[Tiroma TepuTopii nocmimkens [liBnHst Ykpainu i akBaropii YopHOro Mopsi ckia-
j1a 6mu3bko 11,0 mutH ra. OCHOBHI €Tary JOCIIIHKEHb BKIIOYaIn: 1 — JOCIIHKEHHS CTa-
Hy JIOKa OCYIIeHOro KaxoBCHKOTO BOMOCXOBHINA; 2 — JOCTIKEHHS cTaHy JIHImpoB-
cbKo-By3bKkoi ectyapHoi cucremu i HopHOro Mopsi; 3 — JOCIHIDKEHHS! CTaHy TEpUTOPIi
30HH, 1€ Y JOBOEHHUH IePio] 31MCHIOBATIOCS 3POIICHHST; 4 — COIIOJIOTTYHE JTOCITiHKSHHS
«KaxoBcbke BOJIOCXOBHIIE: MUHYJIE, COTOJICHHS, MAHOYTHE»; 5 — OOIPYHTYBaHHSI ClICHA-
piiB dyHKIioHyBaHHs TepuTopii KaxoBchkoro BogocxoBuina. OTpuMaHi pe3ylibTaTH SBIIsI-
I0ThCS BAXKIIMBUM 1H(MOPMALIHIM PeCcypcoM JIOKyMEHTYBaHHsI BiifHU B YKpaiHi, J0Ka30M
BYMHEHHS €KOIMY 3 00Ky pociiichKoro 30poiHOro arpecopa o BiIHOIIEHHIO 0 YKpai-
HU Ta €BPOIIH, IMONIYK MUISXIB BiIHOBICHHS MTOITKO/KCHUX TEPUTOPii Ta BCTAHOBICHHS
YMOB TIOBEPHEHHSI JIFOJIEH, 1110 TOTpedy€e MOJAIbIINX HAYKOBUX JIOCIIKEHb €KOJIOTTYHNX
HACNIZIKIB Ta aKTyalidye HayKoBE OOIPYHTYBAHHs HAIPSMIB COLaJIbHO-EKOHOMIYHOTO
BijiHOBIIeHHS. [IporHO3yBaHHs Ta po3poOKa crieHapiiB (PYHKIIOHYBaHHS LUX TEPUTOPIH
Ha CHOTO/THI MOYKJIBO TIPOBOMTH JIMIIIE IIIJISIXOM OITiHIFOBAaHHSM CIIPOMOJKHOCTI afanTarii
YKpaiHIliB 10 CHOPMOBAHUX YMOB. Y 3B’S3KY 3 IIUM Ba)KJIUBUM € TIPOJOBKEHHS JTOCITi-
JUKEeHb, 3[IHCHEHHS MOCTIMHOIO MOHITOPUHTY CTaHy THMYacOBO-OKYIIOBAaHHX, (PPOHTO-
BUX Ta NPU(POHTOBHUX TEPUTOPIil; MPOITOBKEHHS CUCTEMHHX JIOCII/KEHb 100 MTPUYUH
1 HACII/IKIB €KOLUIY Ta TCHOUWIY; PO3IIMPEHHS TEPHUTOPIi TOCIIKEHHS, 301IbIICHHS
IHAMKAI] MOKA3HHUKIB SIKOCTI 1 CKJIQJIOBHX HABKOJIMIIIHLOIO CEPEIOBHMIIA; IHPOPMYBaH-
Hsl HACEJICHHS 1 MKHAPOHOI CIUIBHOTH 4Yepe3 PO3MIIIEHHS Pe3yJIbTaTiB JOCIiIKEHHS
PO HACIIJIKHM BiMHH Y ITyOJIIYHOTO IIPOCTOPI; po3poOKa reoiH(popMalifHIX NPOEKTIB i3
JIeTaJIbHUM OOTPYHTYBAaHHSM CIIEHApPiiB (YHKIIOHYBaHHS TepuTopii KaxoBchKkoro Bomo-
CXOBHIIA 1 HACTIAKIB JUIS BOJO3aJIEKHUX TEPUTOPI HA OCHOBI OACEHHOBUX TPHHITHITIB
YIPaBJIiHHS Ha 3acajiax CTaJoro PO3BUTKY; PO3po0Ka KapTorpadiyHUX MPOEKTIB MPOCTO-
POBOTO IJTAHYBaHHS /I TIOBOEHHOTO BiJIHOBJICHHS TEPUTOPIi MOIIKO/PKEHUX BIHHOIO.

KitrouoBi cnoBa: BIumB BiliHH, KaxoBChbKe BOIOCXOBHINE, POCIUHHICTD, SIKICTH
BOJIM, 3POIIEHHS, COIIOJIOTIUHE AOCTiIKEeHHSs, clieHapii QyHKIIOHYBaHHS, CTAIHNA PO3-
BUTOK, [TiBnenp Yipainu.
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[ocTtanoBka mnpo6aemu. [loBHOMacmTabHEe pOCiicbke BTOPTHEHHS
B YkpaiHy 3aBIaJI0 BEJHMKHX JIIOACHKUX, €KOJIIOTIYHUX Ta €KOHOMIYHHX BTpAaT.
Curyanito yckianawio pyinamis 06 uepas 2023 poky mamOm KaxoBcbkoi
TiIpOeNeKTPOCTaHLl, 10 MPHUBEJIO 10 OCYIICHHS BOAOCXOBHUINA Ta 3HUILECHHS
TOJIOBHOTO JPKEpesia BOAOMOCTaYaHHs MiB/Hs YKpainu. [le HeraTuBHO BILTUHYIIO
Ha EKOJIOTIYHUHN CTaH HaBKOJHIIHBOTO CEPElOBHIIA Ta BUKJINKAIO COLIAIbHO-
EKOHOMIUHY KpH3y B pEerioHax 3poLIyBaHOro 3emiepoOctBa. ToMy, y MOBO€EH-
HU 1Iepiof] BKJIMBUM KPOKOM € TIEPETIsi/l YeProBOCTI LiJIeH CTajJoro po3BUTKY
miBaHs YKpaiHu ajst 3a0e3NeueH s BUKUBaHHsI, TOBEPHEHHS Ta MOJAJBIIOTO
iCHYBaHHsI HAaCEJICHHs, MOKJIMBOCT1 po30y/10BH TepUTOpiii. B 11boMy KOHTEKCTI
MIPOBEICHI MOMEPEIHI JOCTIKSHHS MaJIH JIOKAJbHHUI XapaKTep, 10 YHEMOXK-
JIMBJIIOBAJIO CUCTEMHE OaueHHs MPUYUHHO-HACIIAKOBHX 3aB’sI3KiB. BinbmIicTh
nyOnikamii y myoaiuHOMY MPOCTOPI IPYHTYBAJIKMCSA HA MPUMYLICHHSX 1 HE Mij-
TBEPUKYBaIUCs (DAKTUYHUMU JaHUMU. TOMY, BIJICYTHICTh KOMILICKCHHX JTOCIi-
JDKEHb pealbHOTO CTaHy TepHTOpii ocymeHoro KaxoBChKOro BOJOCXOBHIIIA,
siKa TIOB’si3aHa 3 OOMEXEHUM JIOCTYIIOM JI0 TePUTOPIl JOCIIKEHb y 3B S3KY
3 aKTUBHMMHU OOMOBUMH JisiMH Ta Opak peanbHoi iH(popMalii Ipo cTaH yciei
TEpUTOPIi KaTacTPO(H, YCKIAIHIOBATIO 00’ €KTUBHY OI[IHKY HACIIJIKIB CKOIUTY
IUIsl BUOOPY CIIEHapilo MOBOEHHOTO (DYHKIIOHYBaHHS TEPUTOPii BOJOCXOBHUIIIA.
B 11bOMYy KOHTEKCTI, BXKJIMBUM € TIOEJHAHHS MOJBOBUX JOCIIIKEHb 1 JaHUX
CYITyTHUKOBHUX 3HIMKIB JUIsl 3[IHCHEHHS JOCTOBIPHOTO KOMIUJIEKCHOTO JOCIIi-
JDKEHHS 1 JOKyMEHTYBaHHS HACJIJIKIB BiHU 13 BpaxyBaHHSIM TIPOMaICHKOI
JQYMKH 1 TO3MIIT MiCIIEBOTO HACEJICHHS 1040 OaueHHs HANpPsIMiB PETriOHAIBHUX
CTparteriii i 3axo/liB MOBOEHHOTO BiJTHOBJICHHS MOPYLICHUX TEpUTOPii. Pe3yib-
TaTy Ta BUCHOBKH IPOEKTY OTPUMaHI 3a pe3yJbTaraMy MPOBEICHHS KOMIUICK-
CHHX NOJIbOBHUX JIOCII/KEHb, KaJIiOpYBaHHS Ta NeMn(ppyBaHHsS CYMyTHHKOBHX
3HimMKiB Sentinel 2, Sentinel-3, Landsat 8-9.

AHaJi3 ocTaHHiX JocaixKens i myouaikanii. PylinyBanus nam6u Kaxos-
cekoi ['EC Ta ocyInieHHs BOJOCXOBHIIA MIPU3BEIIO JI0 MACIITAOHOT TEXHOT€HHOT
KaTacTpo(u, MOCHICHUX HETAaTMBHUX EKOJOTIYHUX Ta COI[iaJIbHO-CKOHOMIY-
HUX HACJIIJIKIB, TIOYATKy MPUPOIAHO-KIIMATHUYHUX TpaHCchopMaIlii oCymeHoro
BonmocxoBuia. Hacrmigkamu pyiiHaiii gjamOu OyB pi3kuil mepenaj piBHS BOJ,
AHOMAJIbHE IMIIBUIIICHHS IIBUKOCTI 1 TypOyIizaiii Teuii, 3puBy JJOHHUX HaHO-
CiB, 3aTOTUICHHSI Ta MiATOIUIEHHS MPUOEPEKHUX TEPUTOPIH, HACETCHUX MyHK-
TiB, aOpas3is Oeperis, Audy3He 3a0pYTHEHHS BOJOWM Ta BOJOTOKIB, TOPYILICHHS
(GyHKIIOHYBaHHS JeBTOBO-03€PHOI CHCTEMH TOHU33s piuku JHimpo, 3a0pyn-
HeHHs JlHinpoBchKo-By3pkoro numany i YopHoro Mopsi, 3aru0eib JHOIei,
rizpoOioHTIB Ta MIAHKTOHHUX TBapWH, Ha3eMHOI (JopH i ¢ayHu, OCyIIeHHs
KaxoBcbkoro BooCXoBHIIA, 3HMKEHHS piBHS Boxu Ha 4,0 MeTpu i Oinblie Ha
JUISTHII HIDKHBOTO 0’ ey Hkue rpedimi J{Hinpol EC Ta ocyieHHs o3ep 3aruiaB-
HO{ YacTHHHM OCTOBa XOPTHIS, MOTIPIIEHHs CTaHy BOA03a0e3MeueHHs mpuoe-
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PEKHUX HACENCHUX IyHKTIB, 3HWIIEHHS OCHOBHOTO TPICHOTO JKepena 3po-
IICHHS CLJIbCHKOTOCTIONAPCHKUX 3eMeJb Ha Tuioli Ouibiie 800 THC ra Ta iHIIUX
HEraTuBHUX HachiakiB. 3a nanumu MBC Ykpainu 10 30HM HaJA3BUYAHOT CUTY-
anii motparmmin 180 HaceneHuX MyHKTIB, y SIKMX NpoxuBaio nonaa 900 tucsy
moniel. 3a JanuMu XepCOHChKOT 001acHOT BIliCHKOBOI aiMiHiCTpallii OyIio 3aTo-
rieHo 118 icTopuYHMX am’ATOK YKPaiHChKOI KYJIBTYPH.

VY nocnimkennsx B. Bumnescekoro, C. IlleBuyka i3 cmiBaBTOopamu [1]
OyJIM TIpeCTaBJICHI TepIi pe3yJbTaTd HacuiakiB KaxoBChKoi KaTtacTpodu Ha
[Monuz3s Jlninpa i akBaropito HopHoro Mopsi. B nmomanbmux gocimimkeHHsX [2]
BYCHI BUCBITHIIM PE3YyJIBTaTH BIACHUX MOJBOBUX JOCIIIKEHbB 1 AemupyBaHHs
CYIyTHUKOBHX 3HIMKIB ()OPMYyBaHHS POCIIMHHOTO MIOKPHUBY Y BEPXHii 4acTHHI
ocyIeHoro Bogocxosuina. [IpoBenu icropuko-kaprorpadiuHy peKOHCTPYKIIiO
tepuTopii Benukoro Jlyry, B pe3ynbsrari 4oro BCTaHOBHIIH, IO 11 JTICUCTICTh CTa-
HoBmyIa He Oinmbine 10 %. 3a ;yMKOIO BUYEHHX, B TOAAJIBIIOMY, 3MiHa KIIiMary,
3MEHIIICHHS BOJIOTOCTI JIOHHMX BIJIKJIAJiB, BHYTPIIIHHOBUJOBA KOHKYPEHIis
JIepeB 3yMOBIISITH 3MEHILIEHHS IIBUAKOCTI POCTY JEPEB, CIIPOBOKYIOTH 301JIb-
LICHHS YaCTHKH TOTOJb 1 3MEHILIEHHS IO BepOu, CIIPHUATUMYTh YaCTKOBOMY
MPUTHIYCHHIO BereTalii i BACHXaHHIO MPUOEPEKHOT pOCITHHHOCTI.

3okpema /l. JloBranenko i3 crniBaBTOopaMu [3] 3a BUKOPUCTAHHS CYIyT-
HUKOBUX 3HIMKIB Sentinel 2, Landsat 8 i 9, BcTaHOBIIEHO, HIO MPOCTOPOBA
HEOHOPIIHA CTPYKTypa IPYHTOBOTO MOKPUBY BHCYLICHOTO IIACTa BOXOMMH
chopMoBaHa 3 YOTUPHOX THIIB IPYHTIB. Bueni Biamiuamu, mo goOpe 3BoJO-
JKEHHSI TOHHUX BIAKIIQIIB CTHMYJIIOBAJO IMiIbHE 3apOCTaHHsS MPHOEpPEeKHOT
niHi{ 1 301IbIIEHHS] POCTMHHOTO TOKPHBY B MEXXaX KOJHMIITHHOTO BOJOCXOBHIIIA.
AKTHBHa BereTallist pOCIHH NPOJOBKYyBaacs 10 moyaTky auctonana 2023 poxy.

VY poboti [4] HaBeneHi pe3yabTaTy MOJbOBUX AOCHTIHKEHb (HOPMYBaHHS
CTaHy POCIMHHOIO MOKpUBY y Mexax Oanok Kam’sHka i MinoBe, siki po3ra-
II0BaHi Ha IpaBoOepexHiii yactuHi KaxoBchbkoro Bojpocxopwuia HarioHab-
Horo mpupogHoro mapky «Kam’sacpka Ciuy. BueHMMH BCTaHOBIIEHO, IO 3
30 uepBHs 1o 19 xoBTHS 2023 POKY KUIBKICTh CYJUHHUX POCIIHH Ha TEPUTOPIAX
0aJok 3pocia Maiixke y 7 pasiB, npejcraBieHa 68 BujgaMu. 3a JyMKOI BUCHHUX,
HIBHJKE 3acelieHHs BepOamMH HOBOYTBOPEHHMX CyOCTpaTiB BimOYJOCS 3aBISKH
30iry yacy pyiHyBaHHs AaMOH 1 epiofy J03piBaHHs HACIHHS BEpOM.

3a panumu IHcTuTyTy TiApoGionorii HamionanpHoi akazemii Hayk
(I' HAH) VYkpainu pyitnanis KaxoBcbkoi jamOu nmpu3Besna 0 3aruoesni MoJoc-
KiB 3arajibHOI0 Macoto a0 500 tuc. TonH [5]. B mepuri Tpu aHi xaractpodu y
MOHU331 Ta JeNbTOBO-03epHil cucteMi JlHinpa 3arunyno Oinbme 70 BHIIB
pubu, y Tomy uucii 18 depBOHOKHMKHUX. 30Kpema, 3 KaxoBchkoro Bomocxo-
Bulla [6] 3HuKII0 42 BuIM pub 3araibHOO Macor noHaa 11000 ToH, mo npu-
3BeJI0 0 30MTKIB MPOMHUCIOBOTO YJIOBY ONMM3bKO 2585 TOHH Ha PiK BapTiCTIO
5,4 mua pon. CLIA. 3a nopgarkoBuMHU po3paxyHKkamu [7] 11i 30MTKH € 3HAYHO
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BUIIMMHU. 30KpeMa, 3HHIICHO 85 pUOHMX TOCIONAPCTB, BTPaTH iHPPACTPYK-
TypH pudanbCcTBa OLiHIOIOTECS Y 270 MminbiioniB gonapis CHIA. 3adikcoBaHo
150 odiniiinux BUMaakiB Mopy AenbQiniB y akBatopii HopHoro mopsi. ['inpoynap
Ta CTPIMKE MIAHATTS PiBHsI BOAM y HIDKHI Tewii JHinpa cnpuunHmio 3arudens
O1TBIIOCTI HA3eMHUX 0e3XpeOeTHUX Ta XpeOEeTHUX TBApUH. 30KpeMa, 3aTOTUICH]
70 % apeany cBitoBoi nmomynsinii mumiBka Hopamana, o 50 % apeany ciri-
raka, 3eMJISTHOTO 3aiIs a00 eMypaH4HKa 3BudaiiHoro. [locTpaxganyu momyss-
1ii MIJISHKY 3BUYAHOT, Fa/IFOKU CTPETIETOBOT, 101032 KOBTOUEPBOHOTO, 110JI03a
CapMarchKOTO Ta iHII YePBOHOKHIKHI BUIU. Ha 3aTOMmIeHnX TepUTOpisSX mpo-
)UBaJIO Onm3bko 20 THCSY OCOOMH JIMKUX TBAapWH. BHACIiZOK 3aTOTUICHHS 1
ITOIUICHHS [TOCTpax1aio Oibine 50 00’ €KTiB MPUPOIHO-3aMIOBITHOTO (OH/TY,
30kpeMa 80 THC Ta 3alO0BiAHAX TEPUTOPIN BTPATUIIN MEPBO3AAHHHIA CTaH.

KaxoBcbke BOIOCXOBHIIE i 3pONIYBaHi CUCTEMH OyIIM BasKIMBUM BOJO-
rOCIOapPCHKUM KOMIUIEKCOM 3a0e3nedeHHs ctanoro GyHkuionyBanus [liBaHs
VYkpainu. ByaiBHUIITBO BOZOCXOBHILA OyIO BHUKJIMKAHE ITOCYXaMHU Ta TOJOI0-
mopamu 1920-x, 1930-x ta 1946-1947 pokie [8]. BomaHi pe3epBu BOmOCXO-
BUINA Oyny po3paxoBaHi AJs 3polleHHs moHan 1 mMiH ra [9], 30KkpemMa moHaj
400 Tuc. ra 3HaxoqMI0CA B XEPCOHCHKIN 00nacti, moHan 350 Tuc. ra B Kpumy,
200 tuc. ra B 3anopi3bkiit oonacti Ta nonan 100 tuc. ra B MukonaiBebkiit Ta
JHinponeTpoBebkiit 00nacTsax. 30kpeMa BOJOCXOBHILE 3a0e3Me4yBajo BOJO-
MocTauaHHs BigiajgeHuX MicT Mernitononb, bepasHchbk Ta Mpuiieri HaceeHi
MyHKTH 3arnopi3pkoi o0macti. KaxoBChbke BOIOCXOBHIIE CIYKUIIO €TUHUM JIKE-
pesioM BOJONOCTAaYaHHs JJIsl CTABKa-0XO0JI0XKyBaya 3armopi3bkoi aTOMHO] eJieK-
tpocranii [10].

OcyIeHHs BOJOCXOBUIIA CIPUYMHUIO HETaTHBHI 3MIHU PETriOHAJIBHOTO
KIIIMaTy BONO3aJIKHUX TEPHUTOPIH, MO OOYMOBHJIO MiJBHUILEHHA iX TeMIIe-
parypu Ha 2,0 °C i Ginblre, NpuIIBHLICHHS eBanoTpaHcmipanii y 1,41-2,04
pasu, 3aroctpeHHsi BogHoro jaedimury [7]. Craix akueHTyBaTH, 1m0 chHOpMO-
BaHa Ha3eMHa POCIMHHA OioMaca JOHHMX JaHMATIB He 37aTHa 3a0e3MEUUTH
HAJIC)KHUX YMOB ITOM’SIKIIEHHSI KIIIMaTHYHUX YMOB Ha PiBHI iCHYBaHHS aKBaTo-
pii KaxoBcbKOro BogocxoBuIIa.

B ocranHe cropiuus MOCHICHHS BIUTMBY TEXHOI'€HHHMX UMHHHUKIB CTaJlo
MIPUYMHOIO 30UTBILICHHS] YaCTOTH aHOMAIBHUX KIIMAaTHYHHUX MPOSBIB, 10 BIUIH-
Hynno Ha (yHKIioHyBaHHsS exocucTeM [11, 12]. O3Hakol HMX BIUTUBIB CTajo
3HMKEHHSI PIBHS BOJIOT03a0e3mne4eHocti. ToMy aediluT BOIu € Cepio3HOI TPO-
011eMO10, sIKa SIBIISIETBCSI BU3HAYAIbHUM a0iOTHYHMM (PaKTOPOM ICHYBaHHS Ta
BIDKUBaHHSI riopu, dayHu i mroneit. bimseko 19 % HaceneHHs CBiTy moTepnarTh
Bl HecTaui Boxy, 35 % 3polIyBaHHX 3eMellb TOTPEOYIOTh 10AaTKOBOTO BOJIOTIO-
crauanns [ 13, 14]. Hedimur Boau € mpuIMHOIO Aerpajalii ekocucreM, hakropom
3HWKEHHS BPOKaHHOCTI CLIBCHKOTOCTIONAPCHKUX KYJIBTYD, IO HEraTUBHO BILTH-
BAa€ HA TEMITU COIIaAJIbHO-€KOHOMIYHOTO PO3BUTKY TepuTopii [15, 16].
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3a IJaHMMHU TPOTHO3YBaHHS [HCTUTYTy BOIHUX MpobieM Ta memioparii
3eMenb HarioHansHOT akageMii cilbChbKOrOCTIONapChKUX HayK [9] BCTaHOBIICHO,
110 6e3 3pOLIeHHS MTOJI0BMHA HUHILIHIX OPHHUX 3eMelb YKpaiHu Oyjie Hempuaar-
HOIO IS BUPOIIYBaHHS CLIBCHKOTOCTIONAPCHKUX KyAbTyp 110 2050 poky Ta nBi
tpetunu 10 2100 poky, 110 BiAMOBIIA€ MIOpIYHUM BTparam 13,5 MIIH TOHH 3ep-
HOBHX Ta MPOMHCIIOBUX KyJIBTYp i 11 MITH TOHH ()pYKTiB Ta OBO4iB 3a TIOTOYHOI
BpoxkaiiHocTi. ToMy BpaxoBytouM MoTpeOH y BOAI Ui KOMYHAIBHUX MiANPH-
€MCTB, TPOMHUCIIOBOCTI Ta EHEPTEeTHKH (BKIIIOUAIOUN 3aMOpi3bKy aTOMHY eJeK-
TPOCTaHIIi0), Ha TyMKY aBTOpiB [9], BimHOBIeHHs Kax0BCHKOrO BOJOCXOBHIIA
€ BKpail HeoOXiTHUM.

3a pesyinbraramu JociipkeHb [17] po3paxoBaHO, IO OCYIICHI JIOHHI
BIJIKJIQJICHHS B CYKYITHOCT1 MICTSATh OJU3bKO 83,3 THC. TOHH BUCOKOTOKCUYHUX
Bakkux MetaniB (Pb, Cd, Ni), 3 sskux meHme 1 % Oyno 3MHTO B pe3yabTari pyii-
Hanii KaxoBchkoi qamou. [TomoTanTh, M0 3aJIMIITHINCS, MOXKYTh BIUTMBAaTH Ha
BOJIONIOCTAYaHHs PErioHy, OCKIJIbKM PiYKOBa BOAA HIMPOKO BUKOPHUCTOBYETHCS
JUTsL KOMTIeHcalii 1eiluTy BOJAONOCTaYaHHs BHACIIIOK BiJICYTHOCTI BOJIOCXO-
BUIIIA 3 1Or0 CaMOOYHCHOIO, aKyMYITIOI040t0 Ta OydepHoto ¢pyHKuismu. Tomy
ICHYIOTh POTHJICXKHI JTyMKH TIPO T€, UM CJIi BiHOBIOBaTH KaxoBchbke BOIO-
cxoBwile. 30KpeMa iCHY€ JIyMKa, 1110 PiYKOBa €KOCHCTEMA IIBUJKO BiTHOBIIOE
CBill cTaH, TOMy rpe0iio BiIHOBIIOBaTH HE MOTPIOHO, ayie, Ha JyMKY BUEHHX
II' HAH VYkpainu [15], ui ¢axiBui irHoOpyoTh 3arpo3H, OB's3aHi 3 TPOOIEMOI0
BR)KKHX METaJiB Ta X HAKONMUYEHHSM Yy XapuOBHX JIAHIIOTaX. 3 1HIIOTO OOKY,
3aTOIICHHS BOJIOCXOBHILA MOXKE TTOM'SIKIIUTH IIF0 TIPOOJIEMY Ta CIIPUSITHA €KOHO-
MIYHOMY BiJIHOBJICHHIO PETiOHY. SIK KOMIPOMIC MK IMMH JIBOMa BapiaHTaMH,
BYCHI 3aIpPONOHYBaIM 3MEHIIUTH TUIOUTY BOJOCXOBHINA IUIIXOM OyNiBHHUIITBA
50-kinmomeTpoBoi rpedii, sika BigokpeMuiia O miBHIYHO-CXiHY YyacTuHy Kaxos-
CBKOTO BOJIOCXOBHILA ([ B CBiif yac Oyna TepuTopisi cakpaibHOro Bemmkoro
Jlyry) Biz iHIIOT aKBaTOpIi.

IocTranoBka 3aBaaHHs. 30IICHUTH KOMIUIEKCHE HAyKOBO-COIIIOJIO-
riYHe AOCHIDKeHHS HACIIIKIB pyiiHalii 7amMOu KaxoBChKOT riipoeieKTpOCTaH-
1ii Ta OCYIICHHS BOJIOCXOBUIIA JJIsi HACEJICHHS IIBJICHHOTO PEerioHy YKpaiHwu,
OOIpyHTYBaHHSI HampsiMiB MOBOEHHOTO (DyHKLIOHYBaHHSI Teputopii Kaxos-
CBKOTO BOZIOCXOBHINA. B cTarTi mpeacTaBieHo y3arajJbHEHHI OCHOBHUX Pe3yilb-
TaTiB IOCIiIKeHb, SIKI YaCTKOBO BUCBITJICHI y TIONIEpeIHIX MyOIIiKaIisx aBTopiB.
Hocmnimkenns nposezeHi 3a minrpuMku Canadian Institute of Ukrainian Studies
(CIUS, University of Alberta) i nporpamu Documenting Ukraine, a program of
the Institute for Human Sciences, IWM Vienna.

Marepiaau Ta MeTonH AOCTiMKeHb. [lnoma teputopii AOCTIIKEHD
[TiBnust Ykpainu i akBatopii HopHoro Mops ckinaia 6iau3bko 11,0 MitH ra (pucy-
HOK 1). OCHOBHI eTanu JOCIIKSHb BKJIFOYaIH: 1 — JOCIIPKEHHS CTaHy JIoXkKa
ocymeHoro KaxoBCbKOTO BOIOCXOBHINA; 2 — JOCTIKEHHsS craHy JIHimpoB-
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cbKo-By3pKoi ectyapHoi cuctemu i YopHoro mopsi; 3 — HOCTIKEHHS CTaHy
TEPUTOPIi 30HH, ]I Y JOBOEHHUH MEPioj] 3/11iCHIOBATIOCS 3POIICHHS; 4 — COIlio-
JoriyHe gociimkeHHs «KaxoBcbke BOIOCXOBHILE: MUHYJIE, CHOTOACHHS, Maii-
OyTHE»; 5 — OOrpyHTYyBaHHs cleHapiiB (yHKIiOHYBaHHS TepuTopii Kaxos-
CBKOT'O BOJIOCXOBHILIA.
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Eman 1 — 0ocniosicennsa cmany nodxca ocyuieno2o Kaxoecokozo eo0ocxo-
euwa. JHxepenoM akTyalbHHUX JAHUX JOCHIIKEHHS CTaHy POCIMHHOTO ITOKPUBY B
MesKax KOJIMIIHBOro KaxoBchkoro BomocxoBuiia Oyiv MOJIbOBI CIIOCTEPEKEHHSI Ha
JOCTYITHUX TepuTopisx Oankn Kam’sHKa mpaBoOepekHoi yacTiHU piuku JHinpo,
JlaHi aepOopO3BIIKK BOAOCXOBHIIA Ha BIIPI3Ky cesio PecryOnikanerp — micto bepu-
ciaB XepcoHchkoi oomacti. CynmyTHuKoBi 3HIMKH Sentinel 2 L2A i Sentinel-3 OLCI
L1B Bukopucrani 11s nemmdpyBaHHs Ta pO3paxyHKY iHAEKCIB BereTarlii i CHHTe3y
XJ10po(hisly POCIMHHICTIO, BU3HAYEHHS PIBHS 3BOJIOYKEHHS POCIMHHOIO TIOKPHUBY Y
niepion 18/06/2023-22/09/2024pp. st gociimKkeHh BUKOPUCTaHI METOIN TSI -
pyBanHs cymyTHUKOBHX 3HIMKIB: Normalized Difference Vegetation Index (NDVI),
Normalized Difference Moisture Index (NDMI), Normalized Difference Water
Index (NDWI), Terrestrial Chlorophyll Index (OTCI) [7, 18-20].

Eman 2 — oocnioscenna cmany /Ininpoecvko-by3vkoi ecmyapnoi cuc-
memu i Yopnozo mopa. JIns anani3 ctany nmoBepxHeBux Box 3a 2021-2024 poxu
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BUKOPHCTaHO (PaKTU4HI 1aH1 TOJILOBUX HATYPHUX CIIOCTEPEKEHb 1 ONTPUITIOAHEH]
nani Jlepxanoi exonoriunoi incnekii [TiBnennoro okpyry (AEITIO) Ykpainu.
JxepesioM akTyajqbHUX CYIMyTHUKOBHX 3HIMKIB JIJISl JICIIHU(PYBaHHS Ta PO3-
paxyHKy HEOOXiJHHMX IHJEKCIB € JaHi kKocMiyHMX amapariB Sentinel 2 L2A,
Sentinel-3 OLCI L1B i OLCI L2 Water. JlocmipkeHHS SIKOCTi IOBEpXHe-
BUX BOJ 3JIHCHEHO 32 010JOrIYHUMU Ta (PI3UKO-XIMIYHUMH 1HIUKATOpaMU Ha
OCHOBI nemm¢pyBanHs cynmyTHHKoBUX: Maximum Peak-Height Index (MPHI),
Chl-a, Phosphates, Turbidity, Total Suspended Matter (TSM), Colored Dissolved
Organic Matter (CDOM) [21-23].

Eman 3 — oocnioscenna cmamny mepumopii 30Hu, 0e y 0080€HHUIL
nepioo 30ilicuioeanocs 3pouwtenns. 3iHCHEHO KapTyBaHHS POCTOPOBOTO Tiji-
POJIOTIYHOTO Ta FAPOTEXHIYHOTO PO3MOALTY BOJIOTH Ha TEPUTOPIi TIBOOCPEIHOKS
XepcoHchKOi 00MacTi y JOBOEHHMH mepiof] (YyHKIIOHYBaHHS 3pOLIyBaHUX
cucteM. [l KapTyBaHHSI pO3MOILUTY TiAPOTEXHIYHUX CHCTEM 1 TEpUTOPIi (ak-
TUYHOTO 3POILEHHS, 3aJIATaHHs TPYHTOBUX BOJ Ha TIMOWHI 10 5 MeTpiB Oynu
BUKOpHCTaHi aaHi KaxoBcbkoi riporeosnoro-meniopaTuBHol excreamiii. s
moOyIOBH MPOCTOPOBOI MEPEkKi TalIbBETIB 3/IIICHEHO KapTyBaHHS TiPOJIOri-
HOTO PO3MOJTY OMaJiB i 3pONIYBaJbHOI BOJM, OCHOBOI € HU(POBAa MOAECIH
penbedy SRTM30 i3 no3BosioM mikcento Ha MiciieBocti 30x30 M. BusHaueHHs
MIPOCTOPOBOTO PO3MOJAUTY TalbBEriB 3IMICHEHO Ha OCHOBI TiIPOJIOTIYHOIO
reomoietoBanHs podoyoro moxayist Hydrologytools of Spatial Analyst Tools.
JlxepenoM OTpUMaHHS aKTyalbHUX JaHHUX IOCHTIHKEHHS MPUPOJHO-KIIiMa-
TH4HOI TpaHcdopmamii BaKKOIOCTYITHUX 1 OKYNOBAHUX TEPUTOPIH YKpaiHu
y 30Hi 3pouieHHst € cynyTHuKoBi 3HiMkH Sentinel 2 L2A i Sentinel-3 SLSTR
L1B. 3uiMKHM BHKOpHUCTaHi Uil JeIMpyBaHHs 1 PO3paxyHKY iHAEKCIB Bere-
Talii pOCIMHHOCTI, BU3HAYCHHS 3BOJIOKEHHSI 1 TeMIlepaTypy MOBEPXHi 3eMiti
y nunHi 2021-2024 pp, BUSIBICHHS CTaHy BOIHHUX PECYPCiB, TIOKEK Ta €po3iii-
HUX TpoueciB. [y gocmipkeHb BUKOPUCTaHI METOIU eI ppyBaHHs CyMyT-
HUKOBUX 3HIMKiB: Bare soil index (BSI), Leaf Area Index (LAI), Normalized
Difference Vegetation Index (NDVI), Detection of Evapotranspiration Levels
Composite (DELC), Normalized Difference Moisture Index for Crop Moisture
Stress (NDMI. ..), Land Surface Temperature (LST).

Eman 4 — couionoziune oocnioncennus «Kaxosecvoke eodocxoeuue:
MUHYTIE, CbO200CHH, MAUOYmMHE». JIOCTIDKEHHS CKIIAAaIoCs 3 IBOX OJIOKIB:
1) omuTyBaHHSI PECHIOHCHTIB MICLIEBOrO HaceJeHHs! XepCoHChKoi obmacTi 3a
KUTbKICHUMH (YHCENBHICTh, BIKOBa IPyIia) Ta SKICHUMH (KaTeropii HaceIeHHs —
CTaTh, BUJ Ta cdepa OisUTbHOCTI) MOKa3HUKAaMHK; 2) aHaji3 1 CHHTe3 HayKOBHX
pe3yibTaTiB HACIIKIB pyiHallii KaxoBchkoi 1aMOU Ta OCYIIICHHS BOJOCXOBHINA
JUTsL THOPMAIifHO-Bi3yaJIbHOTO CYIIPOBOAY JUCKYCil OKpEeMUX MUTaHb AHKETH.
Amnkera MICTUTHL 16 TUTaHb, SIKI JTO3BOJUINM BHU3HAYUTHU ITO3MIIO COLIAILHO
AKTUBHHUX TPOMAJsiH IIOAO IMOBOEHHOTO BiJIHOBJIEHHS XEPCOHCHKOI 00JacTi
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Ta poii y HboMy KaxoBchkoro Bopocxopwuiia. JlociipKeHHsI IPOBEICHO y Ciu-
Hi-moTomy 2025 poky. B ommrtyBaHHI mpuiiHsuin y4acte 189 pecroHIeHTIB
XepcoHcrKoi o6macti. OnuryBanHs npoBoauiocs merogom CAPI — computer
assisted personal interviews 3 BUKOpHCTaHHSIM T'yDi-popMu. 30ip JaHHX Mpo-
BOJIMBCS JIBOMa MeTofamu: 1) iHTepB’10 Bid-Ha-Biu; 2) MeTox poscuiku CMC
MOB1IOMJIEHb MEUIKAaHISIM XEpCOHIMHN 3a 1X MOoNepenHbolo 3rono. Kinb-
KiCHa XapaKTepUCTHKa BUOIPKU PEIIPe3eHTYE HACEICHHS! XepCOHCHKOT 00nacTi
3a BikoM: 18-25 pokiB — 42 ocobu (22,3 %), 26-40 poku — 69 ocib (36,7 %),
41-55 pokiB — 63 ocobu (33,5 %), crapuie 55 pokiB — 14 oci6 (7,4 %). fkicHa
XapaKTepPHUCTHKA CTATTIO MaJla Take CIiBBIJHOIICHHs: YOJOBiKH — 124 ocobu
(65,6 %), xinku — 65 oci6 (34,4 %). OnutyBaHHS IPOBOWIN CEPEJT KUTEIIB
rpoMaj XepcoHChKOi 00JIacTi, sIKi MPOSBUIIM 1HILIATHBY 10 Y4acTi Y aHKETy-
BaHHI, iX XXUTTS 1 TIsUTbHICTH OyJiu Oe31ocepeIHbO OB’ s13aHi i3 (YHKIIOHYBaH-
HSIM BOJIOCXOBHILA Y IOBOEHHUIT MEpio.

Eman 5—o06rpynmyeannsa cuenapiie ghynkuyionysanns mepumopii Kaxoe-
CbK020 8000cxoeuwa. J1ns OOTPpYyHTYBaHHS PI3HUX CIeHapiiB QyHKIIOHYBaHHS
TEpUTOPii BOIOCXOBHUINA OyIO BUKOPHCTAHO PE3YNILTATH BIACHHUX JOCIIIKEHb,
JlaHi MOHITOPHHTY Ta €KOJIOTIYHOT OLIHKH BOTHHX PECYPCIB JEPKaBHOTO areHT-
crBa BomHHMX pecypciB Ykpainu (http://monitoring.davr.gov.ua/EcoWaterMon/
GDKMap/Index), mobanbHi 1aHi KiiMaTHyHAX AociimkeHb Copernicus Climate
Change Service (https:/atlas.climate.copernicus.eu/atlas), qaHi JuCTaHIIHHOTO
30HIyBaHHS 3emii. JKeperaoM akTyalbHUX CYIMyTHUKOBHX 3HIMKIB IS IEIIU]-
pYBaHHS Ta pO3paxyHKy HEOOX1THUX 1H/IEKCiB BUKOPHCTAaHI IaHi KOCMIYHMX ara-
pariB Sentinel 2 L2A, Sentinel-3 SLSTR and OLCI L1B, Landsat 8-9. [y noci-
JDKeHb BUKOPUCTaHI METOIH eI (pyBaHHs CyIyTHUKOBUX 3HIMKIB: Maximum
Peak-Height Index (MPHI), Chl-a, Phosphates, Turbidity, Total Suspended
Matter (TSM), Land Surface Temperature (LST), Evapotranspiration (ET (),
Normalized difference vegetation index (NDVI), Above Ground Biomass (AGB),
Carbon and CO,, Terrestrial Chlorophyll Index (OTCI) [24].

O0poOKy 300pakeHb, kKapTorpadyBaHHs Ta IMPOCTOPOBO-YaCOBUH aHaIi3
poBoAwiIH 3a gornomoroo ArcGis 10.6.

PesyabraTtn pociinkenb. Eman 1 — 0ocnioycenns cmany nodxca ocy-
uienozo Kaxoscvkozo 6o0ocxosuma. Hanpukinni Bepecus 2023 poky riomia
TEpPUTOPIi, BKPUTOI POCIMHAMH, CTaHOBWIA 52,4 ThC. Ta. 3UMOBO-BECHSHUUN
niepion 2024 poxy XapakTepu3yBaBCs CIPUSTIUBIMH KIIMaTHYHUMHU YMOBaMH,
sIKi OOyMOBJIEHI BECHSHHUMH I1aBOJKaMH, B PE3yJbTaTi HACTaHHS SKHUX OyIlo
3arorieHo 10 70 % Teputopii ocyiieHoro Bogocxopuina. e cnpuunnmio cyt-
TEBE HAKOMTMYEHHS BOJIOTH Y JOHHHX BIAKJIAAAX, IO CHPHUSUIO IIBUAKOMY MPH-
pOCTYy POCIMHHOI 010MacH Ta aKTUBHOMY CHHTE3Y XJIopo(diny y iucTax. Y KiHIi
BepecHs 2024 poky IuIola pocIMHHOTO MOKPHUBY B MeXkaX KOJHUIIHBOTO BOJO-
CXOBHIIA 301IbIIMIIACS Y 2 pa3u (PUCYHOK 2).
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Puc 2. Pocaunnnii nokpus KaxoBcbKoro BoiocxoBuina

Tepuropii 6e3 pOoCIMHHOCTI BKPUTA MYLIUIIMHU, XapaKTePU3YEThCS TaKH-
pamu, mickaMu, KaMiHHSIM, MIJIKOBOAISIMH (PUCYHOK 3).

MakcumManpHa II01a 3apOCTaHHsI JIoka BogocxoBuina 3a 2023-2024pp.
ckiana — 135 tuc. ra, y Tomy uucii 48 THC ra cTaHOBWIJIA AEPEBOBHUIHA POC-
JMHHICTH (BepOa i Tomouni); 87 THC ra BKPUTO MEPEBaYKHO OOJOTHOIO 1 JIy4HOIO
POCIHMHHICTIO 3 OCepelKkaMK YarapHUKiB (PHCYHOK 4).

BincyTtHicTh omajiB i aHOMaJIbHE 30UIBIICHHS TEMIIEPAaTyPH TOBITPS y
munHi 2024 poky A0 piBHA icTopudHOro Makcumymy (+40,5 - —42,0 °C) mns
perioHy AOCIHiKeHb, CIIPOBOKYBAJIM MPHULIBH/ICHHS BUIIAPOBYBAHHS Ta BUC-
Ha)KEHHS 3aIlaciB BOJIOTH 3 JIOKa BojocxoBumia. Lle crano mpuunHOIO mOTip-
LIEHHS BereTalii pocyinH, IX BACUXaHHs Ta YacTKOBOI ierpafauii. BctanosneHo,
mo B KiHIi BepecHs: 2024 poky, 75,3 % pOCIMHHOTO MOKPUBY XapaKTepHU3y-
BAJIMCS Pi3HUM CTYyIEHEM MOpPYIIEHHs BereTauii. 3HaYHUI PiBEHb MOPYILICHHS
Hamu 3a¢ikcoBaHo Ha 43,5 % mromi.

[lepenyacHe BUCHXaHHS POCIHMH MPH3BENO 10 BTpaTH AOOPHX BIACTH-
BOCTeH cuHTe3y XJopodiny Ha ot 72,8 % (pucyHok 5).

HeraruBHi mporecu 3yMOBWJIM 3MEHIICHHS IUIONII 310POBOi POCIIWH-
HocTi Ha 26,3 Trc ra. 3 27 nunns no 19 cepnus 2024 poky 3adikcoBaHi moxKexi
y BepxHiil yacTuHI Bogocxosuila Ha mromi 320 ra.
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Puc. 3. Mo3aiuHa HEOQHOPIAHICTH JiIIAHOK OCYIIEHOI'0 BOJAOCXOBHINA

227



Boowi Giopecypcu ma akeakynomypa, 1(17) /2025
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Puc. 4. DopMyBaHHSs1 pOCTMHHOTO MOKPUBY B JIOKi BOTOCXOBHILA B mepio Bepecenb 2023-2024 pp.

JloBenieHo, 110 3pOCTaHHS YaCcTOTU KJIIMAaTHUYHUX aHOMAJIH 1 3MEHIIEHHS
00’eMiB ckuiB Box JIHIPOBCHKOI TiAPOENEKTPOCTAHINIl 0 TEPUTOPIi KOIWII-
HbOro KaxoBCchKOro BOIOCXOBHILA € NPUUUHOIO YCKIIAAHEHHS! YMOBH BHKMBAHHS
pociuH. Y moganblIoMy L€ CTaHe NPUYMHOI0 3MEHILICHHIO LIUTBHOCTI POCIUH
3 I0OPOI0 BETeTalli€r0, 30UIBIINATE U0 AeTPaJ0BAHOTO TIOKPHBY i CYXOCTOIO,
MiIBUILUTE YACTOTY MOXEXK, 3yMOBHUTh BTPATy CTIHKOCTI HOBOCTBOPEHOI €KOCHC-
TEMH Ta MPHU3BE/Ie 0 3HUIIEHHS 0CePEeKiB pocauHHOCTI [7, 18-20].

Eman 2 — oocnioscenna cmany /Ininposcvko-by3vkoi ecmyapnoi cuc-
memu i Yopnozo mops. JocnimpkeHHs MPOBEICHO 3a TiAPOJIOTIYHUMH, 010710~
TYHAME 1 (HI3UKO-XIMIYHUMU 1HAMKATOpaM, KOKEH 3 SKHX (HOpMY€ ySIBICHHS
PO CTaH SKOCTI BOAM Ta (PYHKIIOHYBaHHS akBaTopii. BcTaHOBIEHO HeraTuBHI
HACJIIJTKA BOEHHUX i, siki mpusBenu y 2023 poui go pyiiHaiii KaxoBcbkoi
namMOu, OCYIIEHHS! BOJOCXOBHINA, BUHECEHHs IOJIOTAHTIB 3 INEPEBUILECHHIM
HOpM KoHmeHTpanii Big 1,1 mo 51,8 pasiB, 3a0pyaHeHHS BOIHUX pECypcCiB Ha
6800 km? akBaTopii ecTyapHOi cucteMu Ta HoOpHOTO MOps (PUCYHOK 6).

[oripmieHHsT CE30HHMX XapaKTEPUCTHK TiIPOJIOTIYHOTO  PEXUMY
JuinpoBcrKko-by3bkoi ectyapHoi cuctemu y 1,42-1,82 pazu mpu3BeIio 10 3aCTO0
BOJHMX Mac, HAKOIMYEHHS! O10reHHUMH PEYOBHHAMHU BOIHHUX JIKEpeN 3 mepe-
BUIICHHSAM HOpM y 2,1 pasu, miABUINEHHS MIUTFHOCTI PO3MOALTY BOAOPOCTEH
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Puc. 5. IIpocTOpoB0-4acoBa HEOAHOPIIHICTH (hOpMYBaHHS POCIUHHOIO XJopodiay (OTCI)
B JI0Ki BotocxoBuIa B nepiox 2023-2024 pp.

Ipumimka: Ha xapmi nokasano nocipuienns eecemayii pocIuHHO20 NOKPUEY ma nepeoacHo2o
BUCUXAHHA POCTUH, 3HUNCEHHS PI6HA CUHme3y XA0poQiny Ha pisnux Oinankax Kaxoecvkozo
6000CX08UWA; HA CYRYIMHUKOBY 3HIMKY (DIKCYIOMbCSA 0CEPeOKU NOHCENHCT POCTUHHO20 NOKPUBY

Ta 30UIBIICHHS KOHIIEHTpaii xjopodiny y 2,9 pasu, nmocuieHHs eBTpogdika-
uii (3a0pyaHeHHs 1 UBITIHHS BOAM) Ta 3HAYHOTO MOTIPHICHHS SIKOCTI MOBEpPX-
HEBUX BOJ, MOTIpIICHHS (i3UKO-XiIMIYHUX BIacTUBOCTEH Bomu y 4,0 pasiB
(pucynox 7).

VY 3BaXCHHX 1 OpPraHiYHUX PEYOBHMHAX CIIOCTEpiragacs BUCOKA MIUTb-
HICTh POCIMHHHUX PEIITOK i HAUMPOCTININX OpraHi3MiB (PHCYHOK 8), HacamIie-
pen, indysopiit Oxytricha fallax, Vorticella microstoma, Uronema nigricans,
Pseudoglaucoma muscorum, siki xapakTepHi JTst moJticanpoOHo1 30Hu (3a0py/-
HEHOT BOJIN) 31 C1a0KOIO TEUi€I0 Ta 3HAUHIUMH 30HAMH 3aCTOI0 BOAHUX Mac. Poc-
JIMHHI PEIITKH 3 TepUTOpii KaxoBCHKOTO BOIOCXOBHIIA 3MUBAIOTHCSI BECHIHUMHU
MaBOAKAMH Ta TOTPAIUISIOTH 10 TIOBEPXHEBUX BOJ.

30inbUIeHHST 00CSTIB BiAMEPIMX PEUITOK Ta HAHMPOCTIIIMX OpraHi3MiB
00yMOBJICHO TX BUMUBAHHSIM MTaBOAKOBHMH BOJAMH 3 IOHHUX OCEPEJIKiB aKTHB-
HOTO MyJy Jio)Ka ocymieHoro KaxoBcbkoro BomocxoBuia. Boguumu macamu
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Puc. 6. Po3noBcIozKkeHHsI 3a0pyIHEHUX NPiCHOBOAHUX Mac y akBaropii YopHoro Mops,
nepioa 3 10/06 mo 26/06/2023 p.

230



Boowi 6iopecypcu ma akeakynemypa, 1(17) /2025

Puc. 7. IloripmenHns sikocTi Boau y akparopii /IHinposcbko-By3bkoi ecTypaHol cucremu,
CTAHOM HA N0YATOK 4YepBHs 2024 poky

Ilpumimka: Ha cynymuuxoomy 3HIMKY 6I000pajdceHo 08I NoKayii cnocmepedceHs. nepuia
JnoKayiss — axeamopis piuku Jninpo 0ina 3pyuHoganoi oamébu Kaxoscvkoi I'EC; Opyea —
eupno piuku /[uinpo i cxiona wacmuna [ninpoecvro-byzvkoeo aumany. Axicms 600u 6ionogioae
LIV knacam 3a0pyOHeHHs: «NOMIPHO 3a0pYOHeHLy (3elenull Komip), «6pyoHiy (dicoemuil Kouip),
«Oyoice OpUOHLY (KOpUUHEeBUil KOID).

Puc. 8. SIxicTh noBepxHeBuX BOJ piuku JHinpo mig mikpockonom, npodu Boau BiniopaHi
Oinst micTa XepcoH: y Boji ikcylOTbCS BUCOKA KOHIIEHTPALisi 3BasKeHUX
i Opra"iyHuX pe4oBMH, BUCOKA INIJILHICTh 300IUIAHKTOHY
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BUMUBAIOTHCSI POCIUHHI PEIITKU Ta JIOHHI OCaJH, SKi MICTSTh TOKCUYHI Pedyo-
BUHH 1 METaJIH, a TIOTIM TEUi€I0 MEPEMILYIOThCS 1 aKyMYJIFOIOThCS y JIHITPOB-
cbko-by3bKili ectyapHiii cuctemi i HopHomy mopi (pucyHok 9). Lle npusseno
JI0 TIOPYLICHHS CTIMKOCTI 1 €KOJIOTTYHOTO perpecy NpiCHOBOJHHUX Ta MOPCHKUX
BOJHUX eKocucteM [21-23].

Eman 3 — oocnioscenna cmany mepumopii 30Hu, 0e y 0080CHHUIL
nepioo 30iiicH0eanocs 3pouienus. JloBeleHO, MO0 BOEHHI Jii, MPUITHMHEHHS
3emJIepo0cTBa, ocylieHHs: KaXoBChKOro BOJOCXOBHINA, 3HHUILIEHHS 3POILCHHS
CTaJIi IPUYMHOIO BOJHOTO CTPECY, HEraTUBHUX HACIIJIKIB TPUPOAHO-KITIMATHY-
HOT TpaHc(opMallii Ta OMyCTEICHHS TEPUTOPiil 30HU 3POIICHHS YKpalHH.

2021 2024

Puc. 9. Po3noBciofzkeHHs1 3a0pYIHIOI0YHX PEYOBHH Y aKBaTOPii
Juinposcbko-By3bkoro umany i YopHoro mopsi B pe3yJibTari pyiiHanii 1amou
Kaxocbkoi 'EC, yepBeHb--k0BTeHb

Tpumimxa: 30iticneno nopienanus cmany axeamopii /ninpogcoko-By3zvkoeo numany i Yoprozo
mops 0o pyinayii (2021 pik) i nicaa pytnayii 0ambu (2024 pix). 3enenum, scosmum i uepeoHum
Korbopamu  8uoineni axkeamopii po3nogcioddcents piznoi KoHyenmpayii  3a0pyOHI0I0YUX
PeuosuH: «nomipHo 3abpyoneniy (3erenutl Konip), «Opyoniy» (dcogmuii Konip), «oysce OpuoOHi»
(uepsonuii konip)

[Tnomia pakTuuHOTO 3poineHHs B YkpaiHi cranoBuia 551,4 tuc. ra. [Ticis
MOBHOMACIITA0HOTO BOEHHOTO BTOPTHEHHS il KOHTpoOJieM YKpaiHW 3ajHIiu-
nocst 18 % momi 3pomeHHs. binbnricTs 3ponryBaibHUX CHCTEM 3HAXOAUTHCS
Ha OKYIIOBaHUX TEPUTOPISX XEPCOHCHKOI 1 3anopi3pkoi oOnacTeil, ABTOHOMHOT
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Pecny6nixkn Kpum. BeranoBneno, mo ocymenHsi KaxoBChbKoro BOJAOCXOBHIIA
Ta BiJICYTHICTb 3pOLICHHS] 3yMOBHJIO MOPYIIEHHS TiIpOJIOTIYHUX YMOB JIiBO-
Oepexokss XepCOHChKOI 00JIacTi, 1110 MPHUBEJIO J0 3HEBOJHCHHS Ta OCYIICHHS
BOJIOWM Ha IIMX TEPUTOPIAX (pucyHok 10).

$ =300 ha S =240 ha §$=190 ha

(12210 8

S =200 ha Kalanchak River - 54.75 km long S = 2340 ha |

Puc. 10. OcymieHHst BOTHHX 00’€KTiB Ha THMYACOBO OKYNOBaHiii TepuTOpii
JiBodepeskiks XepcoHchKol o61acTi cranoM Ha 2024 pik
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3HHUIIEHHS raly3i pOCIMHHHUIITBA Ta MOPYIIeHHs 100puX yMOB (pyHKIiO-
HYBaHHsI TPaB’sIHUX CTEMOBUX O10TOMIB CTAJ0 MPUYMHOIO BTPATH POCIHMHHOTO
MOKPUBY Ta OTOJICHHS IPYHTIB (pUCYHOK 1), IO MpH3BENo A0 IMiABHIICHHS
HarpiBy MoBepxHi IpyHTY y 1,45-1,72 pa3u i NpUILIBUAIINIO BHIIAPOBYBAHHS
rpyHTOBO1 Bosioru Ha 80 % Tepuropii.

Normalized Difference
True Color (TC) Bare Soil Index (BSI) Moisture Index for Crop
Moisture Stress

Jlunens 2021

a0 B0 K

ﬂHHeHL 2022

Jlunens 2023

Jlunens 2024

Puc. 11. CTaH pOCJHHHOI0 MOKPHUBY TA 3BOJIOKEHHS TEPUTOPil Y 30Hi 3pomIeHHs
HA OKYNIOBAHOMY poci€lo jJiBoGepesiki XepcoHncbkoi odacti y unui 2021-2024 pp.
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Ipumimra: Bare Soil Index (BSI). Ha snimkax BSI sickpaeo-senenuii konip éxazye na 0obpuil
pieens ecemayii aespoyenosis, wo 06yMOBIOENbCs BUCOKUM PIGHEM 6010203A0e3NeUeHHs POCTUH,
ye eracmueo mepumopiam 3pouwtenns. Temui IOMIHKU 3€1€HO20 KOMbOPY XAPAKMEPU3VIONb
OepesHy poCIuHHIiCMb, Mpag’saHi cmenogi biomonu, Oyp sHU, AZPOYEHO3U HA HE3POUWLYBAHUX
semnsax. Yeponuil Konip xapaxmepusye 3emii 6e3 pociuHHOCHI.

Normalized Difference Moisture Index for Crop Moisture Stress (NDMI . .). Ha snimkax

NDMI, .o 3a nepioo 2021 do 2024 poky cnocmepicacmoca meHOenYis 00 3HEE0OHEHH

mepumopiu 3pouty8ano2o zemiepobcmea Xepconcokoi obnacmi, sika Ha OaHUL MOMEHM A6IAEMbCS
oxynoganoio. Y 2024 poyi 36onodicenns i eecemayia acpoyenosie ma npupooHoi pociuHHOCmI
Qikcysanacs Ha He3HAYHUX MEPUMOPIX, Oe 36010JCeHHs 3a6e3neuy8anu [PYHMOGi 6000HOCHI
20PU30OHMU, A MAKOJC NPUOEPEICHI MePUmopii MAanux piuoK, OCYWEHUX 8000UM, Mepumopii
6300691C 2IOPOMEXHIYHUX KAHATIS, 3AIUWKU UMYYHUX JICI8 | caouo.

3HUIIEHHS 3POIICHHS, BUCHAXKEHHS BEPXHIX MPICHOBOJHUX T'OPU30HTIB
i MPUIIBUIICHE BUMIAPOBYBAaHHS MiHEPaIi30BaHUX IPYHTOBUX BOJ 3YMOBHIIU
MIEPEHECCHHS COJICH JI0 BEPXHBOTO MIApy IPYHTY Ta IiJBUIICHHS IX KOHIICH-
TpaIlii, 0 IPUBENO 0 30UIBIICHHS IUION] 3€Mellb 13 BTOPUHHUM 3aCOJICHHSM
Ta OCOJIOHIIOBaHHAM. CHOCTEPIraloThCsl OCEPEeIKN BUXOIY COJICH Ha TOBEPXHIO
IPYHTY IUIOIIEIO BiJ ofHOTO rekrapy 10 400 ra (pucyHok 12).

0 5 10 20 Km
I

Puc. 12. 3acoieHHsI T2 0COJIOHLIIOBAHHS 3eMe/Ib Ha OKYTIoBaHOMY pociero JliBoOepexiki XepcoHChKol
o0uiacti cranoM Ha 23 BepecHsi 2024 poky (II01LA criocTepeskeHb Ha 3HIMKY 40 THc. ra)

Tpumimka: Ha 3HIMKAX 3GCONEHT 3eMli BUSHAYATOMbCA HEUIMKUMU CEIMIIO-CIpUuMU I OLIUMU KOHMYpamu

[Mocyxa Ta akTHBHI BOEHHI JIii CTAIN IPUYNHAME MOXKEXK Y T THHO-OCIHHIH
niepion 2024 poky Ha miomi 6iibiie 200 Tuc ra (pucynok 13). [Tocyxu i cubHI
BiTpu mBuzKicTio 20-30M/C IPU3BEIH 10 BTPAT BEPXHBOTO 1apy IpyHTY (Oiiblie
600 1/ra), eminienTpu Oypesiit oxoruroaiu Bix 100 g0 3000 ra (pucyHok 14).
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14/07/2024 i 16/08/2024

Puc. 13. Tloxe:xi Ha TepuTopii XepcoHcbkoi odacti y 2024 poui

Eman 4 — couionoziune oocniorycenns «Kaxoecvke eodocxosuwe:
MumHyne, cb0200eHHs, manuoymue». BUCHOBKY TPYHTYBAJIMCS Ha OCHOBI OITH-
TyBaHHS PECIIOH/ICHTIB MICIIEBOTO HAaceleHHs XepCOHChKOi 00macTi 3a Kisb-
KICHIMHU (YWCEeNbHICTh, BIKOBAa T'pyma) Ta SKICHUMHU (Kareropii HaceleHHS —
cTaTh, BUI Ta chepa OisUIbHOCTI) MOKa3HUKAaMU. 3a pe3ysibTaTaMU COLiaIbHOTO
JOCTIIKEHHSI BU3HAUYEHO, 10 111 79,4 % pecrioHeHTiB YMOBH iX iCHYBaHHS
Ta Tocronapchka AisUTBHICTH 3anexanu Bing KaxoBchkoro Bomocxoswima, 85,7
% OmMTYBaHMX BBA)KAIOTh, L0 MPOLBITAHHS XEPCOHCHKOT 00JIACTI 3aIeKano
BiJ (yHKUIOHYBaHHS BojocxoBuia. Beranosneno, mo 81,5 % pecrnoHaeHTIB
BOa4YaroTh 32 HEOOXiTHE BiTHOBIICHHS, 3aTIOBHEHHS 1 (PYHKIIIOHYBaHHS BOIOCXO-
BHUIIA 32 HOBUMH TEXHOIIOTiAMHU. 30Kpema, 65,8 % onmnTyBaHWX BBaXKAIOTh, 10
pIIIEHHS TTOBOEHHOTO BiJTHOBJICHHS IOBUHHO IPYHTYBATHCS Ha KOJETiaTbHOMY
OadeHi HayKOBIIiB, OpPTaHiB BIAJH 1 MiCIIEBOTO CaMOBPSTyBaHHS, MI>KHAPOTHUAX
EKCIIEPTIB Ta NpeACTaBHUKIB Oi3Hecy. Beranosneno, mo 54 % pecrnoHAeHTIB
BiJiIasIi TiepeBary 00i3HAHOCTI HAyKOBOi CIIIBHOTH, AOCTOBIPHOCTI i Hamil-
HocTi iHpopMaliil y HaykoBuX myOunikanisx. 88,0 % onuTyBaHUX HOTPUMYIOTHCS
nos3utii, mo ocymenHs KaxoBChKOro BOJOCXOBHIA € KOMIUIEKCHOIO Ipo0iie-
MOTO 3a0€3MeUYeHHs MOJAIBIIOT0 iICHYBaHHS 00JacTi y cdepi eKOHOMIKH, KO-
Jorii, conianbHOl O6e3nexku. OOroBopeHHs mpobieM BigHOBiIEHH KaxoBchbKoro
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Puc. 14. Hacigkn BiTpoBoi epo3ii Ha oKynoBaHoMy poci€ro JiBodepesiki
Xepconcbkoi odsacri y 2024 pouni, 3a janumu Sentinel 2 L2A
(EpNE - piBennb geduisiniii cTenoBux rpyHTiB 0e3 pocJuH)

BOJIOCXOBHIIIA € aKTyaJIbHUM, OCKUTBKHU 94,8 % pecroH/IeHTiB Ha JAaHUH MOMEHT
MIPO’KUBAIOTH HA MOIIKO/PKCHUX TEPUTOPISX, a00 TUIaHYIOTh TIOBEPHEHHS ITiCIIs
Bitinn. TakuM 9MHOM, MaCIITAOHICTE 1 IIKO/A Bij 3HMIIEHHS KaxOBCLKOrO BOIO-
CXOBHIIA OKYTAIlIHHUMH BiiChKaM1 BU3HAYAETHCS 3a PIBHEM HEOE3IEKH €KOJI0-
TYHAX Ta COIIaJLHO-EKOHOMIYHUX HACIIIKIB, a TAKOXX MOXKIMBOCTI ITOBOEH-
HOTO BiJTHOBJICHHSI MOIIKO/PKEHUX TEPUTOPIN BIAMOBIAHO OaUEHHIO MICIIEBOIO
HACEJICHHSL.

Eman 5 — o6rpynmyeannsa cuenapiie Qynxyionyeanns mepumopii
Kaxoecvkozo é00ocxosuuia. OOTpyHTOBaHO HAIIPSIMHU IOBOEHHOTO (DYHKITIOHY-
BaHHs TepuTopii KaxoBCHKOTO BOAOCXOBHINA 38 TPHOMA CIIEHAPIIMHU (PUCYHOK
15) [24]: cuenapiii 1 — BigOymnoBa qamMOU TiAPOEIESKTPOCTAHIT Ta 3aIIOBHEHHS
BOJIOCXOBHIIA BiJIIIOBIJIHO YMOB MOT'0 MOMEPEIHLOTO ICHYBaHHS; ClieHapii 2 —
(hopMyBaHHS TTPUPOTHO-POCIMHHOT EKOCUCTEMH; CIIEHApii 3 — CTBOpEHHS 3a
CYJaCHUMH TEXHOJIOTISIMU MPUPOIHO-IITYYHOI CHCTEMH BOJOCXOBHIIA 3 YaCT-
KOBUM HAIIOBHEHHSIM BOJIOKO 1 CTBOPEHHSIM JIy4HO-00JIOTHOTO Ta JIICOBOT'O Cepe-
JIOBHIIA Y BEPXHI YaCTHHI BOJIOCXOBHIIIA.
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Puc. 15. Cuenapii pynknionyBanus Tepuropii KaxoBcbkoro BogocxoBuina

J1J1s MOKPUTTS MMTHUX 1 CAaHITapHO-TIri€HIYHUX NOTPEO Ta 3POILECHHS [T
HiBICHHUX perioHax Ykpainu HeoOximHo Ha pik Gimbiie 500 miuH M° mpicHOT
BOJIH, 30KpeMa JUIs JOMOMIXKHOI JIsSUTbHOCTI POCIMHHUIITBA HEOOXiHO JToJatT-
koBo 700 muta M® Boawm. Ilicns ocymierHs KaXxoBChbKOTO BOJAOCXOBHINA TOCII/I-
HUKaM{ BHCJIOBIIIOBAIMCS Pi3HI TYMKH LIOAO MOXKJIHMBOTO IOKPUTTS BOIHOTO
nedimury ITiBaas Ykpainu 3aransHuM 06’emom Oinbiie 1200 mia m* npicHol
BOJIU Ha ik [24]:

— [Ilepwe Oauenns BUECHHX TIPYHTYBaJlacsi Ha MOXKIMBOCTI MOKPUTTA
nedinuTy BOJIM 32 paXyHOK pe3epBiB [JHIMPOBCHKOTO BOJIOCXOBHIIA, SIKE PO3Ta-
HI0OBaHE HaWOIMIKUE IO TEPUTOPiH Bogo3ade3neueHHs KonuiHiM KaxoBcbkumu
BOJJOCXOBHIIEM. AJi€ 32 HAIUMMH TiPOJOTTYHIUMH JOCIIPKCHHSIMH BU3HAUYCHO,
o pe3epBu JHIMPOBCHKOTO BOJOCXOBHUINA HE 33J0BUILHUTH 1i IOTPEOU MOB-
HOIO MipOI0, BUHUKHYTb HOBI €KOJIOTIYHY MPOoOIeMH 1 1eiuuT BUAN ATl BOJIO-
KOPHCTYBauiB periony /IHIMPOBCHKOrO BOJOCXOBHIIA. 30KpeMa, CIIOKUBAHHS
HaJIHOPMOBHX 00CSTiB BozH 3 JIHINPOBCHKOTrO BOAOCXOBUILA TPU3BEAE JI0 IOPY-
LIEHHS BOJHOCTI, MOTIPILICHHS T1APOIOTIYHOTO PEXKHUMY 1 €KOJIOTTUHOT CTIHKOCTI
BOJIHUX €KOCHCTEM B HIDKHIH Teuii piuku [Hinpo.

— /Hpyee bauenns BUCHHX IPYHTYBalacs Ha MOXIHMBOCTI 3a00py Boau
Oe3mnocepeanbo 3 pycia piuku JHinpo, sike IPOXOAnTb Yepe3 TO0IHHY OCYIIEHOTO
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KaxoBcbKOro BOIOCXOBHMINA. 3a HAUIMMH JOCIIDKEHHAMH 1€ 3a0e3IedyuTH
HEMOXJIMBO. Y MaJIOBOJIHI POKM BO03a0ip 3 mpupoaHoro pycia JlHinpa He
3a0e3MeUnTh HaBiThb MIHIMAJIBLHOTO HEOOXI1JIHOTO PIBHS BOJOCIIOKHUBAHHS
MoKpUTTs Aedinuty Boau Ha [liBani Ykpainu y TiTHBO-OCiHHIH nepion. Y pokn
i3 cepeHbOI0 BOAHICTIO BO03a0e3MeueHHs PIUKM HE MOXKE TIOKPUTH CepeHil
1 MakCUMaJbHUHN piBeHb MOTPEOU MiCIEBOTO HAcEJeHHs Yy Boli. Y OararoBoj-
HUH Mepiojl 32 YMOBU MAaKCUMAJIBHOTO PIBHS BOJIOCIIOKUBAHHS BOJIM HACEJICH-
HSIM, piBeHb 3a0e3neyeHHs BOoko i3 piuku [ninpo 3ade3neunts nuie 40-50 %
notpedu (pucyHok 16).

— Tpeme Oauenus TPYHTYBajacs Ha MOXJIMBOCTI CTBOPSHHS MeEpexi
cBepuioBUH Ha [liBaHI Ykpainu ajis Bogo3a0opy MiJ3eMHHUX BOA. 3a HAIIUMU
JIOCITI/PKEHHSIMU [TOHaTHOPMOBE BUKOPUCTAHHS CTPATET1YHO BAXKIIMBUX 3aMaciB
MiA3EMHUX BOJ JUISI TOKPUTTS Ae(ilMTy BOMOCIIOKMBAHHS TPU3BENAE /0 MPH-
CKOPEHOT'0 iX BHUCHAXKEHHS, 3aMIIICHHS MPICHOBOJHUX TOPU30HTIB COJIOHUMU
MiAMIPHUMHA MOPCHKMMHU BoJaMu YopHOTO i A30BCHKOTO MOPIB, IO CIIPUYH-
HUTh HOBY XBWJIIO JIe(DILUTY BOJIM, CTAHE MPUYMHOIO YIIUILHEHHS, Aerpaiarii
Ta 3aCOJICHHS IPYHTIB.

m'/s
1600 o X

1400 |~ . 1 | _ |
S ~ - maximum water -
- ~ Ehur %

1200 |-—=—= 1 — { My | scarcity zone =

1000 |-

800

600

400

* - aceording to the actual water consumption in 1989-2021 given
the minimum ecological water consumption in the Lower Dnipro

I 1l 1l v Vv VI Vil VIII 1X X XI  months
water availability: — — —- 50% ———-75% ———-95%

water consumption: *maximum *medium *minimum

Puc. 16. Moneap 3a6e3neyeHHs MiBJIeHHUX PerioHiB YKpaiHu 3a/1e5KHO
B (pakTHUHOT HasiBHOCTI Boau y pycuai ninpa 3a nepiox 1981-2021 pp.

— Yemeepme Oauennss BUCHHX TIPYHTYETHCS Ha MOXKIMBOCTI OTIpic-
HEHHS Ta CIIOKUBAHHS CONOHUX BOJ 3 YopHOro Ta A30BCHKOrO MOpIB. 3a
HaITAMHA JTOCIIDKEHHIMHI 3aCTOCYBaHHS IIi€1 TEXHOJIOTIi € eKOHOMIYHO HEBHU-
TiHOO0, CHEPTOBUTPATHOIO 1 HE CIIPOMOKHE 3aJ0BOIBHUTH TIOTPEOH y TIPiCHIH
Bomi. 30Kpema, 3MEHIIEHHS BOIOCIIOKHBAHHS Ta 3aCTOCYBAHHS TEXHOJIOTIH

239



Boowi Giopecypcu ma akeakynomypa, 1(17) /2025

KPaIIMHHOTO 3pOIICHHSI HAa KAalITAHOBHX COJIOHLIOBATHX Ta COJOHYAKYBATHX
rpyarax [liBaas Ykpainu, Jie piBeHb 3aJsraHHsI MiHEpalli30BaHUX I'PYHTOBHX
BOJ Ma€ MIMOMHY 2-5 METpiB, cTaHEe NMPUYUHOIO 301TBLICHHS! OCEPENKiB BTO-
PHHHOTO 3aCOJICHHS TPYHTIB Ta (GOpMyBaHHS COJIOHYAKIB, [0 BUKIIOYAE HMO-
BIPHICTh CXBaJICHHSI TAKOTO POy MPOEKTIB. ToMy, BIJIHOBJICHHS 3pOIICHHS Ta
BOZIOTIOCTAYaHHS MOXE 32 YMOBH BiTHOBJICHHS Kax0BChKOTO BOOCXOBHINIA.

B oMy KOHTEKCTi, Ha yBary 3aciayroBy€ TpeTiil crieHapiii (pucyHok 17)
¢yHKIionyBaHHS TepuTopii KaxoBchkoro BomocxoBuina. B cBoro uepry, me 3a10-
BOJIBHUTBH MTOTPEOW HACETIEHHS Y BO/Ii, 30eperke PisHOMAHITTS POCIMHHUX 1 IOHHUX
0i0TOITIB TPUPOTHO-IUTYYHHX EKOCHCTEM, CIIPHATAME TOCSITHEHHIO LIJIEH CTaIoro
PO3BHUTKY Ta 30aIaHCOBAHOIO NMpHpoaokopucTyBaHHs Ha [1iBaH1 Yipainu.

45% of the vegetation area -““h.“
|| of the drained Kakhovka Reservoir "-.._

o

JS [1 - no vegetation
gl [ - satisfactory vegetation
) § I - good vegetation — )
LA~ I - very good vegetation | e )
A4 B - shoal

o e _ gam
! - bypass channel

Authors: Vitalii Pichura, Larysa Potravka

9P owiowiien Exil, HERE, Gas INCREMENT P, NRCan
TESAHRan, MET), Exi G ored. Esi (Thaggdl.
NGCC, [¢) OpenSireeiban contmbutdrs, and the GIS User Commuantys
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10 20 40 Km

Puc. 17. Cuenapiii 3 — IlpupoaHo-mrty4yna cucreMa KaxoBcbkoro Bo1ocxoBuua

BignoBneHHs Ta pamioHaidpHa ekcrryaraiis teputopii KaxoBchkoro
BOJIOCXOBHIIA Ta MPHUJIETIUX TEPUTOPiil MOBHHHI I'PYHTYBaTUCS HA OCHOBI
aJanTUBHO-TaHIMA(QTHUX MPOTUEPO3IMHUX MPUHIIMIIIB IIPOCTOPOBOTO IJIa-
HYBaHHs BO#030ipHOI TepuTopii piuku [Hinpo. e 1o3BonuTh ONTHMI3yBaTH
CTPYKTYPY 3€MeJbHOro (hOHIY, BiIHOBUTH BOJOOXOPOHHY 30HY, 3MEHILUTH
PHUBHKH €KOJIOTTYHOI AECTPYKILIl 3eMeIbHUX 1 BOOHUX PECYPCiB, JO3BOJIUTD
MOJIIMIITUTH €KOJIOTIYHY CHUTyalilo Yy 30HI BIUITMBY KaxoBChKOro BOZOCXO-
Buiia. Tomy, Ha CbOTOAHI 7151 YKpaiHU 3aIMIIA€THCS aKTyalbHUM MUTAaHHSIM
BUOOpPY ONTHMAaJILHOTO CLEHAPiI0 MOBOEHHOTO BiHOBIEHHS Ta QYHKIIOHY-
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BaHHS TEPUTOPiH MiBAEHHOTO PETiOHY 3 OLIIHIOBAHHSM CIIPOMOKHOCTI ajar-
Talii yKpaiHIiB 1O HOBUX YMOB iCHYBaHHS.

B 11bOMy KOHTEKCTi BXKJIMBUM € BpaxyBaHHS TPOMAaJICHKOT JYMKH i 03U~
1ii MiCIIEBOTO HACEJICHHS II[0JI0 HANpPsIMIB PEriOHAJILHUX CTPATETil 1 3aX0iiB
TTOBOEHHOTO BiTHOBJICHHS MOPYIICHUX TEPUTOPIH, MEPETIs IIeH Ta 3a0e3-
MEYCHHS CTaJOTO PO3BUTKY PETIOHIB BIAMOBIIHO O COIIAIbHO-CKOHOMITHHIX
OTped Ta EKOJIOTIYHOTO CTAHY TEPUTOPIaTbHIUX CKOCUCTEM 3 YPaxXyBaHHIM KITi-
MaTUIHHX 3MiH [24].

BucnoBku. OTpuMaHni pe3ynbTaTH SBISIOTHCS BOKIUBAM 1HQOpMAIiii-
HUM PECypcOM JOKyMEHTYBaHHS BiiHM B YKpaiHi, JOKa30M BUMHEHHS €KO-
uuay 3 00Ky pocificbKoro 30poifHOro arpecopa 1o BiIHOIIEHHIO 10 YKpaiHu
Ta €BpOIY, MOIIYK NUISIXIB BiJHOBJICHHS MOIIKOMKCHUX TEPUTOPIH Ta BCTa-
HOBJICHHSI YMOB TOBEPHEHHS JIIOICH, 1O MOTpeOye MOJaNbIIMX HAyKOBHX
JOCIIiPKEHb €KOJIOTYHUX HACIHiJKIB Ta aKTyali3ye HayKoBe OOTpYHTYBaHHS
HamNpsMIB COL[IaJIbHO-€KOHOMIYHOTO BiJHOBIECHHS. [IporHO3yBaHHS Ta PO3-
poOka ciieHapiiB (YHKI[IOHYBaHHS I[MX TEPHUTOPI HAa CHOTOJHI MOMIIMBO
NOPOBOJUTH JIMIIE IIJISIXOM OIHIOBAHHSM CIPOMOXKHOCTI ajanTarii ykpa-
{HIIB 10 c(HhOPMOBAHUX YMOB. Y 3B’SI3KY 3 I[UM BXKJIUBUM € TPOJIOBKCHHS
JOCITIJPKEHbB, 3IHCHEHHSI TOCTIHHOTO MOHITOPHHTY CTaHY THMYaCOBO-OKYIIO-
BaHMX, ()POHTOBUX Ta MPU(POHTOBUX TEPUTOPIN; MPOJOBKEHHS CHCTEMHUX
MOCTIKCHD MIO/I0 MIPUYHH 1 HACITIAKIB SKOMUAY Ta TEHOIUIY; PO3ITUPCHHS
TEPUTOPIT TOCTIKEHHS, 301 IbIICHHS 1HAUKAIIIT TOKa3HUKIB SKOCTI 1 CKJIaI0-
BUX HaBKOJMIITHHOTO CEPEAOBUINA; iIHPOPMYBAHHS HACEICHHS 1 MI>KHAPOIHOI
CIIJBFHOTH Yepe3 PO3MIIEHHS Pe3yIbTaTiB JOCHTIDKEHHS PO HACIIIKH BiTHU
y yOII9HOTO MPOCTOPi; po3poOKa reoiH(opMaIliifHUX MTPOEKTIB i3 JEeTATHHUM
OOTpYHTYBaHHSM CIIeHapiiB (YHKIIOHYBaHHS TepuTopii KaxoBcbKkoro BojO-
CXOBHIIIA 1 HACHIJIKIB IS BOJO3aJIC)KHUX TEPUTOPI HA OCHOBI OaceHHOBUX
MPUHLMIIB YIPABIIHHI Ha 3acajax CTajoro PO3BHTKY; PO3po0Ka Kaprorpa-
(iYHUX TPOEKTIB MPOCTOPOBOTO IJIAHYBAHHS JJIsl IOBOEHHOTO BiJHOBIICHHS
TEPUTOPii TMOLIKOIKEHUX BilTHOIO.

RESEARCH INTO THE CONSEQUENCES
OF THE KAKHOVKA DAM DESTRUCTION
AND THE RESERVOIR’S DRAINAGE
FOR UKRAINE’S POPULATION

Pichura V. I., Potravka L. O., Biloshkurenko O. S.
Kherson State Agrarian and Economic University

The article presents the results of a comprehensive scientific and sociological
study on the consequences of the destruction of the Kakhovka dam and the draining
of the reservoir for the population of the southern region of Ukraine, as well as the
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justification of the directions for the post-war functioning of the Kakhovka reservoir
area. The research was conducted with the support of the Canadian Institute of Ukrainian
Studies (CIUS, University of Alberta) and the Documenting Ukraine, a program of the
Institute for Human Sciences, IWM Vienna. The area of research in Southern Ukraine
and the waters of the Black Sea amounted to approximately 11.0 million hectares.
The main stages of the research included: 1 — studying the condition of the drained
Kakhovka Reservoir bed; 2 — studying the condition of the Dnipro-Buh estuarine system
and the Black Sea; 3 — studying the condition of the area where irrigation was carried out
during the pre-war period; 4 — sociological research "Kakhovka Reservoir: past, present,
future"; 5 — justification of scenarios for the functioning of the Kakhovka Reservoir
area. The obtained results are an important informational resource for documenting the
war in Ukraine, evidence of the ecocide committed by the Russian armed aggressor
against Ukraine and Europe, the search for ways to restore damaged territories, and the
establishment of conditions for the return of people, which requires further scientific
research on ecological consequences and updates the scientific justification for the
directions of socio-economic recovery. Forecasting and scenario development for the
functioning of these territories can currently only be conducted by assessing the capacity
of Ukrainians to adapt to the established conditions. In this regard, it is important
to continue research, carry out constant monitoring of the situation in temporarily
occupied, frontline, and near-frontline territories; and to continue systematic studies on
the causes and consequences of ecocide and genocide; expansion of the research area,
increase in the indication of quality indicators and components of the environment;
informing the population and the international community by publishing research
results on the consequences of the war in the public domain; the development of
geoinformation projects with a detailed justification of the functioning scenarios of the
Kakhovka Reservoir area and the consequences for water-dependent territories based on
basin management principles grounded in sustainable development; the development of
cartographic projects for spatial planning for the post-war recovery of areas damaged
by the war.

Keywords: impact of the war, Kakhovka Reservoir, vegetation, water quality,
irrigation, sociological research, functioning scenarios, sustainable development,
Southern Ukraine.
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VY craTTi mpeAcTaBiIeHi aHi 00 OCHOBHUX MMOKA3HUKIB TiAPOXiMITHOTO CTaHy
Ta PO3BUTKY KOPMOBHUX OpraHi3miB mapkoBoro craBy «O3epo JleBaHniBcbke», 10 po3-
TalIOBaHE B 3aXiqHii okoJuil M. JIbBOBa Ta HAJICKUTH JI0 puOOBOAHOT 30HU JlicocTerty.

Bonoiima, nporspkaicTio 371,0 M, mTydHO cTBOpeHa B 1950-x poxax mij vac
OyniBHHIITBA JIBBIBCHKOTO XOIOMOKOMOIHATY. 3araibHa IDIOMIAa BOAHOTO JI3¢pKaia CTaBy
cTaHoOBUTH 1,9 ra, cepenHs mmOMHa Ta MakcuManbeHa mupuHa — 1,5 Ta 73,0 M, Biamo-
BigHO. JKUBJICHHS BOIONMH 3MIMCHIOETHCA aTMOC(HEPHUMHE OTTaJJaMH, a TAKOXK JOIATKO-
BO HAIlOBHIOETHCSI BOJIOIO 13 cBepioBMHU. CTaB 0OpaMiIeHUH MIMIOXiTHUMH 30HAMH,
JTSYAM Mai/IaHuMKOM, HEBEJIMKUM IApKOM Ta Mae, FOJIOBHUM YMHOM, peKpealliiiHe
MIPU3HAYEHHS, 1110 3yMOBIIIOE BiITOBIIHUH THIT aHTPOIIOTEHHOTO HAaBAHTAYKCHHS.

BcranoBneHO, 110 OCHOBHI T1IPOXIMIYHI ITOKa3HUKH, SKi € MapKepaMH EKOJIO-
IYHOTO CTaHy BOAOWMHM Ta ii IPHIATHOCTI Ul pHOOrOCHONAPCHKOrO0 BUKOPHUCTAHHS,
3HAXOIAThCSA B MEXKaX HOPMATHBHMX 3HAYCHb rally3eBOTO CTaHAapTy. Busnaueno, mo
CTaBOBA BOJA, 3riaHO Kiacudikaiii AJbOKIHA, HAJICKHUTH J0 TIAPOKAPOOHATHOTO KIIaCy
IPYIHU KaJIbIiI0, OCKUJIbKU CEepe]l aHIOHIB JOMIHYIOTh TipOKapOOHATH, a cepell Kario-
HIB — KaJIbLIiH, 10 XapaKTepHO JUIs BOAHUX 00’ €KTIB IaHOTO PErioHY.

3 MEeTOI0 OILHKM 3a0e3MeueHOCT] HasBHOI ixTiodayHn JIeBaHIIBCHKOTO CTaBy B
NPUPOIHHUX KOPMax MPOBEACHO JIOCIIIKEHHS iX OCHOBHHX yrpynoBaHb. DiTOIUIaHK-
TOH CTaBy HaJlidyBaB 23 BUAM Ta BHYTPIIITHHOBUIOBI TAKCOHM. 3arajbHa YHCEIBHICTH
opraHismiB cknanana 4759,56 tuc. kin./am® 3a 6iomacu 1,26 mr/am®. Cepen HUX sK 3a
kiekicTio (71,9 %), Tak i 3a macoro (80,8 %) nepeBaxkanu 3eneni Bogopocti. Cepen
OpraHi3MiB (ITOIIAHKTOHY BHsBIEHO 19 iHaMKaTOpHUX BHAIB: B-Me30canpobis — 10,
[-o-Me3ocarpobiB — 4, 0-a-Me3ocanpobiB — 4, 0-x-mMe30canpodiB — 1, a iHIEKC canmpod-
HOCTi ckiaaaB 1,96. SkicTh Boaw 3a BUAOBUM CKJIaI0M (DiTOIDIAHKTOHY HaleKUTh 10 111
KJIacy, CTYIiHb YACTOTH — «3aI0BITbHA YHCTOTA.

3aranbHa YMCENBbHICTH 1 0OiloMaca 300IUIAHKTOHY CKJIajaja BiAMOBITHO
274,00 tuc.ex3./m>ta 9,14 r/m?, 3 mepeBaroro y 6iomaci riuisiCTOBYCHX PakOMOmiOHIX —
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90,37%, yacTka BECIIOHOTHX PaKomoAiOHuX — 6,89 %, a koroBepTok Jwuiie 2,74 %. 30-
00eHTOC TIpeCTaBIeHHI B OCHOBHOMY iurHKaMu Chironomidae, iioro 6iomaca ckia-
nana 3,02 r/m?, a uncensHicTh — 116,20 ex3./m>.

IIpomyxiist ¢iTOrIaHKTOHY cTaHOBHIA 2268, 300IUTaHKTOHY — 2742, 3000€HTO-
cy — 181,2 xr/ra. Ilpu parionanbHOMY BeI€HHI pHOOTOCIIONAPCHKOI AisITBHOCT] TIOTESH-
LIHUI BUJIOB IIIHHUX BB pUO 13 cTaBy Moxe ckiactu 189,3 kr/ra.

Kiro4oBi ciioBa: rizpoximMiuHui pekuM, (GiTOIUIAHKTOH, 300IUIAHKTOH, 3000€H-
TOC, KOpMOBa 6a3a, CarnpoOHICTb, MPOIYKTUBHICTb.

IocranoBka npo6iaemu. [IponykTHBHUI MOTEHIIaN BOAOWMH Oe3mnoce-
PEIHBO 3aJICKHUTH Bl (PI3UKO-XIMIYHUX MapaMeTpiB BOJHOTO CEPEOBHIIA, SIKE
JIMITOBaHE BIUIMBOM YHMHHHUKIB €K30T€HHOTO Ta €HJOTCHHOTO MOXOmkeHH [1].
OmiHka SKOCTI BOIM MOTpiOHA JJIs BH3HAYCHHS CaHITAPHO-TICIEHIYHOTO CTaHy
BOZIOMMH, 11 IPOTYKTUBHUX MOYKIIMBOCTEH, & TAKOK € OCHOBOIO IS PO3POOICHHS
e()eKTHUBHUX MEJIOPAaTUBHUX 3aXOMAiB, TOOTO JUIs TOJNIIIICHHS a0lOTHYHMX 1
010TMYHHMX YMOB IIpU BHPOLIyBaHHI puoOW [2]. 3arambHOBiOMO, IO (akTopu
30BHILIHBOTO CEpPEJOBHUILA TAKOK MalOTh 3HAYHUI BIUTUB Ha YIPYHOBaHHS BOA-
HUX OpraHi3MiB, TOMY €KOJIOTiYHa OILiHKa CTaHy BOAOWM € HaAiiHUM MipHJIOM iX
010JI0T1YHOTO CTaHy. AHTPOIOTEeHHHI BIUIMB Ha BOJAHI €KOCHCTEMH MOXKE CIIPH-
YMHUTH HETaTHBHI HACIIJIKH, SKi MiAPUBAIOTH IX CTPYKTYpPHO-(YHKIIOHATBHY
OpraHi3arlifo, BUKJIMKAFOYH TOTIPIICHHS SKOCTI BOJH, 3200JI04yBaHHS, ITePECH-
XaHHsI, eBTpodiKallito, a TaKoXk 301 THEHHS BUIOBOTO CKJIa Ty Tipo0ioHTIB [3].

BinnoBigHo, BUBUEHHS Ta aHali3 aHTPOIIOTEHHOTO BIUIMBY HAa BOIOWMY
(hopmye TeopeTHUHE TIAIPYHTS IS OL[IHKH ii CTaHy Ta palioHaJIbHOTO BUKOPHU-
CTaHH$ BOJHUX PECYPCiB.

AHaJi3 ocTaHHiX JocaiTKeHb i mydJikamiii. SkicTs Bonu € iHTErpaib-
HUM TOKa3HUKOM CTaHy BOJHHMX €KOCHCTEM, ii OLliHKA Ba)KJIMBa JJIsI y3arajb-
HEeHHs iH(opMalii Ipo eKONOTIYHUI CTaH BOAHUX OO’ €KTIB Ta PO3pOOICHHS
HAyKOBO OOIPYHTOBaHUX BOJIOOXOPOHHUX PEKOMEHIALIN Uil yXBaJCHHs Bij-
MOBITHUX YIPABIIHCHKUX PIIICHb Y Taly3i BUKOPUCTAHHS, OXOPOHH Ta BiATBO-
peHHSI BOOHHX pecypciB [4, 5]. [iapoxiMiuyHuiA pesKUM, B CBOIO Uepry, Biairpae
BaXJIMBY POJIb Y KHUTTEIISUIBHOCTI TiApOo0iOHTIB Ta Oe3MOCcCepeIHbO BIUTMBAE HA
PO3BHUTOK MPUPOAHOT KOPMOBOI 0a3u, TOMy MapaMeTpy BOAHOTO CEPEAOBHILA €
BOXJIMBUMHU MapKepaMu 3a0e3MeYeHHs] ONTHUMAIbHUX IMOKa3HHUKIB MPOTYKTHB-
HoCTi cTaBiB. @OopMyBaHHS HOTO 3aJCKUTH Bifl KIIIMaTHYHHUX, TPYHTOBOT€OJIO-
rYHUX YUHHHUKIB, JUKEepesia BOJONOCTauYaHHs, 3aMyJICHOCTI, 3ac00iB iHTeHCH]i-
Karii oo [3, 6].

XiMIiYHUI CTaH BOJYU MOCTIMHO 3MIHIOETHCS IIiJI BILTMBOM BOJ JKEPEI
BOJIOTIOCTAYaHHsI, ONa/IiB, CTIYHUX BOJ, PUIBTpAIlii MiJ3eMHUX BOJI, IEPEMIITy-
BaHHS BOJM 13 Pi3HUX IMIMOWH, HEPIBHOMIPHOCTI IPOTPiBaHHS COHLIEM BOIHOTO
Iieca Ta MpoueciB BUapoByBaHHs. J{0BeJeHO, 110 03E€pHI BOAU CKIAIAlOThCs
Ha 20 % i3 mig3zemuux, Ha 60 % — i3 piukoBux Box Ta Ha 20 % — 13 omaxuis [7].

249



Boowi Giopecypcu ma akeakynomypa, 1(17) /2025

InmMkaTopamMu SIKOCTI BOJM Ta CTaHy BOJHOI €KOCHCTEMH 3arajoMm, € 0ioreHHi
eJIEMEHTH Ta PO3YMHEHI OpraHiyHi CIOJIYKH, sIKi BIUIMBAIOTh HAa PO3BUTOK TiJl-
POOIOHTIB, TPO(IUHY CTPYKTYPY BOIOWM 1 piBeHb iX 3a0pynHeHHs [3].

IHTeHCHBHA MISUTBHICTD JIFOIUHY 3/IIHCHIOE aHTPOIIOTSHHUI TUCK HA CTaH
BOJHHMX PECYpCiB, TOMY IPOBEACHHS 3aXOiB i3 30epeKeHHs MPUPOAHUX SKO-
CTell TigpoekocucTeM € 000B’SI3KOBOK) YMOBOIO iX palliOHAJLHOTO TOCIoaap-
CBKOTO BUKOpHUCTaHHS [8].

Binomo, 1110 (iTOIUIAHKTOH € OJHIEI0 3 OCHOBHHX TPYIl TiIPOOIOHTIB B
KOHTEKCTi €KOJIOTTYHOTO MOHITOPHHTY BOAHHX exocucteM [9, 10]. [Ipu upomy,
HOro pO3BUTOK 3aJICKUTH BiJl HASBHOCTI O10T€HHHX CITOJIYK y BOJIOWMI, 30KpemMa
BiJ KIJIBKOCTI MiHEpaJIbHOTO a30Ty Ta Gocdopy, a TakoXK X CIiBBIIHOLICHHS
[11, 12]. B cBoto uepry, Moka3HUKaMH, IO BiJI0OpaXkarOTh 3MiHY TigpOXiMid-
HOTO PeXXHUMY BOJIOWM, € BUAOBE PI3HOMAHITTS ()ITOMJIAHKTOHY Ta iHAEKCH, L0
BHM3HAYAIOTh Ha iX OCHOBI [13].

OcCKibKH, €KOJOTTYHHUI CTaH BOAOMM € BU3HAYAIBHUM Il (POPMYBaHHS
BUIOBOTO CKJIay OpraHi3MiB KOpMOBOi 0a3u Ta GioMacH Oro OCHOBHUX JIAHOK,
TO BUBYEHHSI SIKOCTI BOJM €KOCHCTEM Ta IX MPOJYKTUBHHUX ITOKa3HHUKIB 32 YMOB
AQHTPOIIOTEHHOTO HABAHTAXECHHS € BOKJIMBUM JUIsl PO3POOJICHHST ONTUMAJIbHUX
HUISAX1B BUKOPUCTaHHS BOJAHKX Oiopecypcis [14].

IMocTranoBka 3aBaaHHsl. MeTOI0 HAayKoBOI poOOTH OyJ0 BHBYCHHS Ta
aHaJi3 TiApOXIMIYHOTO Ta TiApo0ioJIO0riyHOro pesKuMy JIeBaHIIBCHKOTO CTaBy,
BCTAHOBJICHHS CallPOOHOrO CTaTycy BOJOWMH Ta OLIHKA ii MPOXYKTUBHHUX
MOXKJIUBOCTEH.

Marepiaau i meToan mocaimkenns. O0’€KTOM JTOCIIPKEHHS CIyryBaja
BOJIa Ta MPUPOAHA KOpMoBa 6aza JIeBaHiBCHKOIO CTaBYy.

KomriiekcHi JOoCITiIKEeHHST SKOCTI BOIHOTO CEPEIOBHIIA Ta CTaHy KOPMOBOT
0a3u, 1110 BKJIF0YaIX B ceOe BifI0ip riipoxXiMiYHUX 1 T1po0i0JIoriYHIX PO, 30KpemMa
(hITOIIAHKTOHY, 300IUIAHKTOHY Ta 3000€HTOCY, MPOBEICHO BIITKY 2024 pOKy.

BinOip mpo6 Boxu uisi XIMIYHOTO aHaJli3y MPOBOIMIHM ABIYl Ta OIpPaIbo-
BYBaJIU B aTecToBaHiil maboparopii JIbBiBchKoi nocmianoi cranuii [PT" 3a 3arasnb-
HONPUHHATHME MeToauKamH [15]. BitnoBiaHiCTs pe3ynbrariB IpOBEIeHNX aHa-
JIi31B OI[IHFOBAJIU 3TiIHO Taiy3eBoro cranaapry COY 05.01-37-385:2013 [16].

Jnist BU3HAYCHHS! NPOAYKTUBHOCTI BOAOMMH 32 KUTBKICHUM Ta SKICHUM
PO3BHUTKOM TiIpOOIOHTIB BUKOPHCTOBYBAIM 3arajbHOBIIOMI B TiapoOiomnorii
knacugikanii ta popmymu [15, 18, 19]. [Ipoaykuito BUpaxoByBajax Ha OCHOBI
Oiomac (iTOIUIAHKTOHY, 300IUIAHKTOHY Ta 3000eHTOCY Ta ix P/B koedimien-
1iB [20]. BioiHauKarliito BOXOMMH IPOBOMIIN 32 IHAMKATOPHUMH OpPIraHi3MaMu
¢iTormankrony. CanpoOHiCTh OLIHIOBANH 3a T0TIOMOTo10 iH1eKkey [lanTie-Byka
(y mopudixkarii Crageuexa) [21].

OO6uuciieHHs eKCIIEPUMEHTAIBHUX JAaHUX 3/1HCHIOBAM METOAaMHU MaTe-
MaTUYHOI CTAaTUCTHKHU 3 BUKOPHUCTAHHSM CYYaCHHX KOMITTOTEPHHX IMPOTPaM.
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Onepauii 00paxyHKy po3paxyHKOBUX GopMyIt Oy aBTOMaTH30BaHi 3 3aCTOCY-
BaHHsIM (YHKII# nmporpamuoro nakety MS Excel.

Pe3ynbTaTn pociaigxkens. Pe3ynbrati nmpoBeeHOro MOBHOTO XiMi4HOTO
aHani3zy npo0 Boau JleBaHaiBCHKOTO CTaBy inmocTpye Tabmuus 1.

YHponork nepiofy JOCIIDKEHb BOHE CEPEIOBUINE OyJI0 CIIPUSITIIMBUAM IS
e(PeKTHBHOTO MPOXOIDKEHHsI OI0XIMIYHHMX TPOIIECIB Y BOJI, @ came: BOJAHEBHI MOKa3-
nuk (pH) Oy cnabomysxaum (pH = 8,0), 1110 € BayKITMBUM YMHHUKOM B KOHTEKCTI i
BUILICHHSI TIPOJTYKTUBHOCTI CTaBIB Yepe3 IHTEHCHBHICTh KPYTOOOIr'y pEYOBHH.

[Toka3HMK TIepMaHTaHaTHOI OKMCHIOBAHOCTI CTaBOBOI BOIM OyB HE3Hay-
HuUM (Tabmuns 1), 1m0 BKasye Ha YUCTOTY BOJOWMH BiJl JIETKOOKMCHIOBaHUX
OpTaHiYHUX CIOJIYK.

Biorenni eneMeHTH BU3HAYAIOTh PiBEHb O10MPOAYKTHBHOCTI BOAONMH 1,
TaKUM YUHOM, OOYMOBITIOIOT SIKICTh BOJIU. J[0 O10T€HHUX Halle)aTh MiHEpaIbHI
PEUYOBHHM, SIKi aKTHBHO OEpYTh YUaCTh Y KUTTEAISIIBHOCTI BOJHUX OPraHi3MiB:
e crnoayku asoty ( NH;, NO;, NO;), docthopy ( H,PO;, HPO;~, PO;" ), 3aimi3a
( Fe*, Fe'* ) Ta 1esiKuX MiKpOEJICMEHTIB.

Hitputn Ta HiTpaTH B CTaBOBil BOJI 3HAXOAWIHCH B Mi3€pHUX KiJb-
KOCTSIX, 3 MakCUMaJbHUM 3HaueHHsM y BepecHi (0,02 mr/nm® Ta 0,12 mr/am?
BIJIMTOBITHO).

Tabauys 1. Ximiuni nocaimkenHs Boau crary “O3epo JleBaHaiBcbke”,

M. JIbBiB, 2024 p.
Iepiox BereraniiiHoro ce3ony, Micsib Hopma-
JocaimzkyBani NoKa3HUKH THBHE
cepneHnb BepeceHb cepeaHe 3Ha[‘;%lilﬂﬂ
pH cepenoBuia 8,1 7,9 8,0 7,0-8,5
Ilepmanranarua OKH§JH}OBaHiCTb, 5.4 6.1 5.8 15.0
mr O/am
JIyHiCTb, MI-€KB./1IM> 6,7 4,3 5,5 3,0-6,0
Tinpoxap6onaru, HCO -, mr/om? 408,7 262,3 335,5 300,0-400,0
Hirpura, NO, ,Mr N/mv? 0,008 0,02 0,014 0,10
Awmoniitauit azor, NH, ", mr N/am? 0,11 0,012 0,061 2,00
Hitparn, NO_, mr N/mm? 0,03 0,12 0,075 <2,00
Docdaru, PO >, mr P/om’ 0,19 0,03 0,11 0,70
3amizo 3aran;He, }iez*, Fe*', mr 0.17 0,24 021 1,00
e/mM
TBepiCTh 3arajibHa, Mr-eKB./ M’ 5,0 5,3 5,2 3,0-7,0
Kaneuiit, Ca?*, mr/nm? 88,2 84,6 86,4 50,0-70,0
Marniii, Mg?*, mr/nm? 7,7 13,1 10,4 30,0
Xnopumu, Cl, mr/am? 76,4 69,5 73,0 50,0-70,0
Cymsaru, SO, >, Mr/mm’ 108,0 102,0 105,0 50,0-70,0
Harpiii + Kauniit, K*, Na*, mr/nm? 152,8 76,3 114,6 50,0
Minepaitizarist, Mr/am? 841,8 607,8 724,8 1000,0
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loH aMoHit0 3'SBISETHCS Yy BOAI BHACHIJOK PO3YMHEHHS y Hill amiaky —
MPOAYKTY PO3KJIaAy OPTaHIuHUX a30TOBMICHHX PEUOBUH. BiH € 70BOII HECTIN-
KMM Ta IIBUIKO OKHCHIOETHCS 10 HITPHUTIB 1 HiTpariB. [ligBuieHuit BMicT
aMOHIIO CBIJYUTH PO aHaepoOHi yMOBH (POPMYBaHHS XiMIYHOTO CKJIaay BOAU
Ta Tpo i HEe3aJOBUIbHY SKiCTh. SIK cBifuaTh JMaHi TaOJMIl — CTaBOBa BOJA
He 3a0pynHeHa aMOHIMHMM a3oToM. HalBHIMii BMiCT 1aHOTO i0HY 3adikco-
BaHo B ceprHi — 0, 11 MrN/ aM?, 1110 He nepeBuIlye HOPMAaTUBHOTO 3HAYCHHS
ray3eBoro cranaapty [16]. BmicT 3aranpHoro 3aiiza yrpuMyBaBcsl B MeXax
0,17-0,24 mr/om3.

Kinbkicts pocdariB y Boi Mae Ce30HHUI XapaKTep KOJIMBaHb 1 3aJICKUTh
BiJI CITIBBIIHOILICHHSI IHTEHCHUBHOCTI MpoIeciB (JOTOCUHTE3y Ta 0i0XIMIYHOTO
PO3KIIaay OpraHiyHux pedoBuH. MinepaibHuil Gochop 3adikcoBaHO B mpobdax
BOJM B KUJIBKOCTAX, IO HE NEPEBHUIYIOTh HOPMATUBHHUX 3HAYEHb IS PUOHH-
TBa i3 MAaKCUMAaJbHUM MOKa3HUKOM B ceprHi — 0,19 MrP/om?.

CraBoBa Bojia € momMipHO TBep0t0 (5,0—5,3 Mr-eKxB./mM?), 110 3yMOBITIOE,
BIJIMIOBI/IHO, JOCTATHIM BMICT KaJbIlif0, SKH JIOMIHy€ B KaTIOHHOMY CKJIaJi
Boau. Crix BiAMITUTH, IO KaJIbIiil € OCHOBHUM CTPYKTYpHHM KOMIIOHEHTOM
KICTOK 1 TKaHUH 1 IPU HEIOCTATHIN HOro KUILKOCTI PEKOMEHIOBAHO JI0/laBaTH
JIaHUH eJIeMEHT y KOpM JuIst pHo.

BwmicT xmopuaiB Ta cynbdaTiB y BoAi HE3HAYHO MEPEBUILYE AOMYCTHMI
3HAUEHHS, MPOTE 1€ € 0COOIMBICTIO XIMIYHOTO CKJIaly BOAM IAHOTO PETioHY, HE
3aBJal0uy HETaTUBHOT'O BIUIMBY NPW BHUPOLIYBaHHI PUOH.

3rigHo kinacudikaiii O. AnbOKiHa, BOJA HAJICKHUTH JIO TipoKapOOHAT-
HOTO KJIacy TpyINH KalbIli0, OCKUIBKK cepell aHIOHIB IMepeBa)kaloTh TiApoKap-
OoHatH, a cepell KaTiOHIB — 10HH KaJbLilo.

CepeiHe 3HAYEHHS COMLOBOTO CKIIATy BOIM HAOyBAaso 3HaUeHHs 724,8 Mr/mme,

HaBeneni naHi TigpoXiMIYHOTO PEKUMY CTaBy CBiA4aTh MpoO Te, IIO
OCHOBHI TIOKa3HHMKH SIKOCTI BOJY BIJIIIOBIJIalOTh JIOMYCTUMHM 3HAUYCHHSM
JUTsl pUOHHUIITBA, & CEPEAOBHUIIE JUISI HOPMAIBHOI JKUTTEIISUIBHOCTI pUOH €
ONTUMATILHUM.

B ocHOBI 010MpOAYKIIIHHOTO JIAHIKKKA Yy BOJHUX SKOCUCTEMax € (op-
MYBaHHsI POCIIMHHOI OpPraHivHOi peYOBHHU 3a PaXyHOK PO3BHUTKY BUIIIOT BOTHOT
POCIMHHOCTI Ta ()iITOIUIAHKTOHY.

VY ditomnaaHKTOHI cTaBy BUSBIEHO 23 BUAM Ta BHYTPIIIHBOBUIOBI TaK-
COHH, sIKi BifHOCATBCs 0 4 BigainiB: Euglenophyta (esrenosi), Chlorophyta
(3emeni), Cyanophyta (cunbo-3eneni), Bacillariophyta (miatomosi). Jomimy-
104y poib y KinbkicHoMy (71,9 %) Ta sxicnomy (80,8 %) po3BUTKY iTormiank-
TOHY BijirpaBayu 3ejieHi BogopocTi. CyOqoMiHaHTaMM 0 YMCENBLHOCTI OyinH
CUHBO-3eJIeH1 Bogopocti — 25,8 %, no Giomaci eBmieHoBi — 11,2 %. BogHouac
PO3BHTOK BOIOPOCTEH, SIK1 HaJekKarh J0 11aTOMOBHUX, HE MaB BaJKIIMBOTO BIUTHBY
Ha opMyBaHHS (HITOTUIAHKTOHY (PHCYHOK 1).

252



Boowi 6iopecypcu ma akeakynemypa, 1(17) /2025

YuceabHicTb, % Biomaca, %

1113 32 4,8 11,2

= Euglenophyta = Chlorophyta: = Euglenophyta = Chlorophyta:
Cyanophyta = Bacillariophyta Cyanophyta = Bacillariophyta

Puc. 1. OcHoBHi Bigaiiu ¢pitonaankrony craBy “O3zepo JleBanaiBcbke”, m. JIbBiB, 2024 p.

Sk 3a3HaueHO BHUIE, OCHOBY (DiTOIUIAHKTOHY CKJIaJajd 3eJleHi BOJO-
pocri, npeacrasieni pogamu Oocystis, Golenkinia, Scenedesmus.

OpnHak, MOKa3HUKH PO3BUTKY (iTOMIIAHKTOHY OYJIH BiTHOCHO HU3BKUMH,
30KpeMa YHCEeNIbHICTh ckiaanana 4759,56 tuc.kir./am 3a 6iomacu 1,26 mr/mame.
Ce3onna mponykuis (iTOIUIaHKTOHY 3HaxoAwigacs Ha piBHI 2268,0 kr/ra
(Tabmuns 2).

Buau GiTomnaHKkToHy 4yTIMBO PearyloTh Ha 3MiHH BOJHOTO CEpEeIOBUIIA
Ta Pa3oM i3 BUILIUMH BOJHHUMH POCIHHAMH (POPMYIOTH aBTOTPOGHHI OJIOK 1 TIeB-
HOIO MipOI0 BU3HAYAIOTh MPOAYKTHBHICTH €KOCUCTEM. J{JIs OLIIHKM SIKOCTI BOAN
cTaBy OyJ0 BUKOPUCTAHO MPUCYTHI IHAMKATOPHI OpraHisMu (iTOIIaHKTOHY.

Bceporo y craBosiii Bomi BusiBieHO 19 iHAMKaTOpHHMX BUIIB (iTOIUIAHK-
TOHY PI3HUX KJIaciB BOIM BiJl «IPAHUYHO YMCTa» (0-X — carpoOu) 10 «33/I0BLIbHA
yuctoTay (§—Me3ocanpodn). [naekc carpoOHOCTI O POCIMHHUX OpraHi3Max KOJIU-
BaBcs y Mexax Bix 0,6 10 2,3, BojHOYAC B 3arajibHOMY BiH ckJiaB 1,96 (TaOmuiis 2).

[Ipu upomy, 3arajbHU Meperik iHAUKATOpPHUX BUAIB Ha 52,6 % mpen-
cTaBJieHUH [-Me3ocanpoOamu, IO BIAHOCHTH SIKICTh BOAU A0 [-Me30canpoO-
Hoi 30uu — III knacy sKOoCTi BOAM, CTYMiHb YUCTOTH — «3al0BUJIbHA YHCTOTa
(Tabmuus 3).

300IUTaHKTOH CTaBy MPEACTABICHUM OpraHi3aMamu, MO HaJeKaTb 0
TphoX ocHoBHUX rpym: Rotatoria, Cladocera, Copepoda. Cepen BusiBIEHHX
14 TakcoHiB 300IIAHKTOHY 7 13 HUX HaJeKaJld A0 THUITy KPYIVIMX Y€pPBiB KJlacy
Rotatoria (50,0 % Bij 3aranbHOI KiTbKOCTI 300ITAHKTOHY), 4 — /10 KJIACy PaKo-
noxniouux minpsay Cladocera (28,6 %) ta 4 — no Ki1acy pakomomiOHUX psiLy
Copepoda (21,4 %). Cepe/ KOJOBEPTOK HAWOUIBIIOK YUCEIBHICTIO BiA3HAYH-
nuck Asplanchna priodonta Gosse, Brachionus falcatus, Br. calicyflorus, cepen
riuscToBycHX pakononionux — Bosmina longirostris, Moina rectirostris; cepen
BecioHorux pakiB — Cyclops strenuous, Eudiaptomus vulgaris, ix nayrutianbHi
Ta KOTICMOITHI CTail pPO3BUTKY.
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Tabnuys 2. Ouinka sikocti Boau craBy “O3epo JleBanaiBcbke” 3rigHo
HASIBHOCTI OpraHi3miB inankaropiB canpo0OHocTi B JiTHii nepiox 2024 p.

Buxn sonopocreii cangggl?ocﬁ canl[ill(l)lgl]lc(c)cﬁ Kgip;;i:];clﬁ.c/gﬁ
Trachelomonas volvocina B 2,0 50312,5
Phacus curvicauda B 2,0 10062,5
Eudorina elegans B 2,2 161000,0
Scenedesmus quadricauda B 2,0 60375,0
Schroederia setigera -0 1,7 10062,5
Oocystis borgei -0 1,7 513187,5
Pediastrum duplex 0-a 1,8 593687,5
Tetrastrum punctatum B 2,2 20125,0
Dictyosphaerium pulchellum B 2,3 905625,0
Crucigenia quadrata -0 1,7 10062,5
Golenkinia radiata 0-0 1,9 140875,0
Tetraedron minimum B 2,0 10062,5
Dicellula planctonica B 2,0 80500,0
Treubaria setigera B-o 1,7 10062,5
Gomphosphaeria lacustris B 2,0 322000,0
Microcystis aeruginosa 0-a 1,8 301875,0
Merismopedia punctata 0-a 1,9 603750,0
Pinnularia viridis 0-X 0,6 30187,5
Navicula gracilis B 22 10062,5

Ianexc canpoGHOCTL 1,96

Tabnuys 3. KiibkicTh BUAIB iIHINKATOPIB cAMPOOHOCTI CTaBy
“O3epo JleBanaiBcbke”, 2024 p.

3oHa canpoOHoCTI KinbkicTs Buais %
B 10 52,6
B-o 4 21,1
0-a 4 21,1
0-X 1 5,2
Bceroro 19 100,0

P0O3BHTOK 300ITAHKTOHY BU3HAYAIN TIUISICTOBYCI PavKH, sIKi IEPEBaXKAIH
K 32 YHCEJIBHICTIO, TaK i 32 6i0Macolo. IX JOMiHyBaHHS 3yMOBIEHO iHTEHCUBHUM
po3BHTKOM JipiOHUX pakonoaiOHux Bosmina longirostris Ta Moina rectirostris.
3arajibHa YHCEbHICTh 300IUIAaHKTOHY cTaHoBmIa 274,00 THc.ek3./M? mpu Giomaci
9,14 /M3, y sKiii yacTKa TUIIICTOBYCHX pakormomioHux ckimamana 90,37 %, Becio-
HOTHX pakononioHnx — 6,89 %, a xonoBepTok — i 2,74 % (Tabmur 4).

OTOX, PO3BUTOK KOPMOBOTO 300TIAHKTOHY B JOCIIJIHOMY CTaBi MMOCiIaB
ONTUMAJTbHI 3HAYCHHSI, 10 CBIAYUTH MPO JIOCTATHIO 3a0€3I1eUeHICTh PUO IPUPOJI-
HiMHM KOpMaMu. Takox BiJIOMO, 1110 IHTEHCHBHUI PO3BUTOK OpraHi3MiB—(piuIbTpa-
TOPIB MO3UTHBHO BILTUBAE HA MPOXOPKSHHS IIPOLIECIB OYMIIICHHS BOJM Y BOIOMMI.
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Tabnuys 4. Tloka3HUKU PO3BUTKY 300IJIAHKTOHY CTaBY
“QO3epo JleBanaiBcoke”, 2024 p., (Tuc.ex3./m/r/m?)

I'pynu opranizmiB CeprnieHb %
. 24,00 8,76
Rotifera *0’25 2.74
194,00 70,80
Cladocera #8,26 +90,37
56,00 20,44
Copepoda +0,63 +6,89
Bceroro(N) 274,00 100,00
Bcroro(B) 9,14 100,00

3000eHTOC. 3000€HTOCHI OpraHi3MH BOIOHMU MPEACTABICHI THIHHKAMHI

KoMmapiB poauuu a3BiHmeBux (Xiponomiau — Chironomidae) Ta mamorneTnn-
xoBumu uepBamu (Omiroxera — Oligochaeta). Y mpoOax 3000€HTOCY Bi/3HA-
4aJ0Ch JTOMIHYBaHHS OIHIET TPYNH OPTaHi3MiB — JIMUMHOK KOMax 3 POIUHU
Chironomidae. Tloxasuuku Giomacu 3000eHTOCY ckiamanmu 3,02 1/M* Tpu

grcenapHOCTI 116,20 ex3./m? (Tabmuis 5).

Tabnuys 5. ITloka3HUKH PO3BUTKY 3000€HTOCY CTaBY
“QOsepo JleBanaiBcoke”, 2024 p., (ex3./m%/r/m?)

I'pynu opranismis Cepnennb %
. . 107.90 92.86
Chironomidae larvae #3’00 99.34
. 8.30 7.14
Oligochaeta 0.02 0.66
Bceroro 116.20 100
3,02 100

[lepeBakxaHHs B OCHTOCI BUCOKOKAJIOPIHHUX JINYMHOK XIPOHOMIJ Ta OJIi-

rOXeT CBiAYaTh PO ONTHMAIbHY KOPMOBY 0a3y AJisi BUPOLyBaHHs OcHTO(AriB —
kopora Ta auHa. [Ipoaykiist 3000eHTOCY, IpH IIbOMY, ckiagana 181,2 kr/ra,
a MPOLYKIisl 300IUIAHKTOHY CTaBy BIIPOAOBXK CE30HY ckianaia 2742,0 kr/ra

(Tabmus 6).

Tabnuys 6. Mponykuiiini MoxkuBocTi cTaBy “O3epo JleBanaiscske”, 2024 p.

IMokazHukmn
: : . IMorenuiiiHmii MoxanBuii
Kopwosi opraniswin Biomaca Hp(])clg’;:llﬂ, npupicr ixriomacu, NPOMHCI0BHIA
Kr/ra BHJIOB, KI/Ta
diTonnaHKTOR, 1,26 2268,0 22,68 18,14
MI/IM
300IUIaHKTOH, I/M? 9,14 2742,0 195,86 156,69
3006¢eHTOC, T/M? 3,02 181,2 18,12 14,50
Beroro 5191,2 236,66 189,33
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3aranoM, KopMoOBa 0aza BOIOWMH 3HaXOAMJach Ha JIOCHTh BHCOKOMY
MPOJYKTUBHOMY PiBHIi, IPO IO CBIYUB JIOBOJII BUCOKHUI PO3BUTOK 300TLIAHK-
Tony (9,14 r/m*) Ta ontumanbHa Giomaca 3000eHTOCy (3,02 1/M?), BUHSTKOM
JIMII CTAJIM HU3bKI 3HaYeHHs 6iomacu ditomtankrony (1,26 mr/am?). Tlpu mpo-
Be/ICHHI poOIT i3 MITyYHOrO BiATBOpPEHHS ixTiodayHH, 3aBISKH MPaBUILHOMY
MIPOMHUCIIOBOMY BHJIOBY, MO>KHa oTpuMaTu 189,33 kr/ra pubonpoaykuii, y Tomy
yrcmi ¢itomnankrodarie — 18,14, 3o0omnankrodarie — 156,69 ta OeHroda-
riB — 14,50 kr/ra.

BucHOBKH Ta mepcneKTHBH. Yepie 3A1HCHEHO KOMIUIEKCHY OLIHKY
Cy4acHOTO CTaHy rijjpoekocuctemu craBy “O3sepo JleBanmiBchbke”, 3’sCOBaHO
KUIBKICHI Ta SIKICHI MOKa3HWKH MOMYISLIN TiApOOIOHTIB, 110 BU3HAYAIOThH X
(GyHKIIOHYBaHHS Ta IO3BOJIIIOTH 3a0€3MEYMTH ONTHMAIIbHI MapaMeTpu ix
BUKOPHUCTaHHS.

3rigHo kiacudikamii O. AnbOKiHA, BOAA AOCIHOT BOJIOUME HAJICKUTh
JI0 T1IpOoKapOOHATHOTO KJIaCy TPYIH KaJbIi0, OCKUIBKH Cepesl aHIOHIB mepe-
BaXKarOTh TiPOKApOOHATH, a Cepell KaTIOHIB — 10HU Kajbiiro. Onepxani naHi
T1IPOXiMIYHOTO PEKUMY CTaBY CBiT4aTh MO Te, 1[0 OCHOBHI TTOKA3HUKH SKOCTI
BOJIM BiJINIOBIIAlOTh JIOMYCTUMUM 3HAYECHHSM JUIsl pUOHUIITBA, & CEPEIOBUILEC
JUTSL HOPMAJIBHOT JKUTTEISIIBHOCTI pUOH € ONTUMAJIBHUM.

VY3arajpHIOIOUM OTPUMAaHI MaTepiajiu, CliJl 3a3Ha4lTH, 10 PO3BUTOK
(hITOTIIAaHKTOHY XapaKTepU3yBaBCsl HEBUCOKUMH TOKa3HUKAMHU — YHCEIBHICTD
cranoBmiaa 4759,56 tuc.xin./nm® ipu 6iomaci 1,26 mr/am’. Ha ocHOBI BUOBOTO
cKJIaay (iTOMIaHKTOHY Oylno BU3HAYeHO iHAeKc canpoOHocTi — 1,96. CraBoBa
BOJIa BiHOCHIIACh 70 B-Me3ocanpoOHoi 30HU sikocTi Ta Binnosigae 111 kmacy —
«3aJI0BLIIBHOT YUCTOTHY.

VYrpynoBaHHsI 300MJIaHKTOHY MaJl0 MEPEBAKHO KIAIOIECPHUH XapakTep,
fioro 3aranbHa YMCEbHICTh cTaHoBMIa 274,00 THC.eK3./M° ipu Giomaci 9,14 /v,

3006enTtoc npeacrarnernii Chironomidae ta Oligochaeta 3 3aranbHOI0
6iomacoro 3,02 r/m? ta yncenbHicTio — 116,20 ex3./m2.

AHai3 po3BUTKY OCHOBHHX CKJIaJIOBUX KOPMOBOI 0a3M BKa3y€e Ha JOCUTb
BHUCOKHUI OIOMPOAYKIIMHUEN MOTEHIIa] €KOCUCTEMH CTaBy, SKHi MOXe eek-
TUBHO BHKOPHCTOBYBATHCh NPH HAyKOBO OOIPYHTOBAaHOMY 3apHOHEHHI IiH-
HUMH BUJIaMU iXTio(ayHH Ta iX palioHaIbHOMY BUJIOBI.

Otpumani JaHi Mpo T1IPOXiMIYHUKI peXnuM Ta O10MPOAYKUIHHUN MOTEeH-
1iaJ MaTUMYTh IPAKTHYHY IIHHICTh B KOHTEKCT1 CTBOPEHHS HAyKOBO-010J10T14-
HOTO OOIPYHTYBaHHS 3 METOIO MiJBUIICHHS PUOONPOIYKTUBHOCTI BOAONMHU Ta
301b1IeHHS e(peKTUBHOCTI 11 pekpeaniiHoro 0CBOEHHS.
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The article presents data on the main indicators of the hydrochemical state and
development of food organisms of the park pond "Lake Levandivske", which is located
in the western outskirts of Lviv and belongs to the fish farming zone of the Forest-Steppe.

The reservoir, 371.0 m long, was artificially created in the 1950s during the
construction of the Lviv Refrigeration Plant. The total area of the pond's water surface
is 1.9 hectares, the average depth and maximum width are 1.5 and 73.0 m, respectively.
The reservoir is fed by precipitation, and is also additionally filled with water from a well.
The pond is framed by pedestrian zones, a playground, a small park, and has mainly a
recreational purpose, which determines the appropriate type of anthropogenic load.

It was established that the main hydrochemical indicators, which are markers
of the ecological state of the reservoir and its suitability for fishery use, are within the
regulatory values of the industry standard. It was determined that pond water, according
to Alyokin's classification, belongs to the hydrocarbonate class of the calcium group,
since hydrocarbonates dominate among anions, and calcium dominates among cations,
which is typical for water bodies in this region.

In order to assess the availability of the existing ichthyofauna of the Levandiv
Pond in natural food, a study of their main groups was conducted. The phytoplankton
of the pond included 23 species and intraspecific taxa. The total number of organisms
was 4759.56 thousand cells/dm?® with a biomass of 1.26 mg/dm®. Among them, green
algae prevailed both in number (71.9 %) and in mass (80.8 %). Among phytoplankton
organisms, 19 indicator species were found: f-mesosaprobes — 10, 3-o-mesosaprobes —
4, o-a-mesosaprobes — 4, o-x-mesosaprobes — 1, and the saprobity index was 1.96. The
water quality according to the species composition of phytoplankton belongs to class 111,
the degree of purity is “satisfactory purity”.

The total abundance and biomass of zooplankton were 274.00 thousand
individuals/m® and 9.14 g/m’, respectively, with a predominance of ciliate crustaceans
in the biomass — 90.37 %, the share of copepod crustaceans — 6.89 %, and rotifers only
2.74 %. Zoobenthos is represented mainly by larvae of Chironomidae, its biomass was
3.02 g/m?, and the abundance was 116.20 individuals/m?.

Phytoplankton production was 2268, zooplankton — 2742, zoobenthos —
181.2 kg/ha. With rational management of fisheries, the potential catch of valuable fish
species from the pond can be 189.3 kg/ha.

Keywords: hydrochemical regime, phytoplankton, zooplankton, zoobenthos,
food base, saprobity, productivity.
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VY naniif cTarTi BECBITICHO IOCIHIIPKEHHS OIIIHKH EKOJOTIYHOTO CTaHy pidukd
Huicrep. [IpoanaizoBaHO 3HAYECHHS T1IpOXIMIYHAX TTOKA3HUKIB SKOCTI BOJH Ha TIOCTaX
CIIOCTEpEXEHHS TO Tedii piuku J{HicTep, MOYWHAIOYN 3 BEPXiB'S PiUKM 1 3aKiHIYIOUN
noiuHoIo J{HicTpa. BeTaHOBIEHO MEPEBUIIIEHHS TPAHUYHO JTOITYCTUMUX KOHIICHTpAIIii
3a BMICTOM HITPHUT-IOHIB, CYJIb(ar-i0HIB, XJIOPUI-10HIB, aMOHI}-10HIB Ta MOKa3HUKOM
010XIMIYHOTO CHO)KUBAHHS KUCHIO y KOHTPOJIBHUX CTBOPAX PIYKHM Ha OKPEMHUX MOCTaxX
crioctepexeHHs. baceitn piuku /IHicTep HaNEXKHUTH IO PETiOHIB 3 BUCOKHM CTyIEHEM
TOCIIO/IapCHKOTO OCBOEHHS MPUPOTHUX PECYPCIB Ta IHTCHCUBHOIO 1 JOBTOTPUBAJIOKO iX
eKCTITyaTaIli€l0, TOMy Ha ChOTOHI 0COOIMBO aKTYaIbHUM € Pi3HOOIYHE BUBYECHHS IIPO-
671eM SKOCTi BOIHHUX PECYPCiB.

3a NaHMMU CEepelHbOPIYHMX KOHLEHTPALH 3a0pyJIHIOBAIBHUX PEUOBHUH y KOH-
TPOJIBHUX CTBOPAX BOIHHX 00'€KTIB PETiOHY 3a 3BITHUIA PIK PO3PAXOBAHO iHICKC 3a0py/IHE-
HOCTI BOJIY Ta BCTAHOBJICHO KJIAC SIKOCTI BO/IM Y cTBOpax cit Po3BaiiB JIbBiBCHKOT 0OMacTi Ta
Masiku Onecpkoi o6macTi. OmiHIOBaHHS 32 iHIESKCOM 3a0pyTHEHOCTI BOIH 1a€ (pHE3aIeKHO
Bifl HASIBHOCTI Pi3HUX 3a0pyTHIOBATEHAX PEYOBHH, BUSBUTH TSH/ICHITO 3MiH B SKOCTI BOIH
B yaci. [IpoBeneHo MOpiBHAIBHY XapaKTEPUCTHKY SKOCTI BOH 32 PO3PAXOBAHIM 1HIEKCOM
3a0pyIHCHOCTI BOJM Y KOHTPOJIBHHUX CTBOpax piuku JIHICTEp Ha BKa3aHHX MOCTAX CIIOCTE-
pexennst. BeranopieHo, 1o Juist BepxiB'st piuku J{nicrep (c. Po3zBaziB JIbBiBchKOi 00acTi)
XapaKTepHi 3HaYHO BHINI 3HAYEHHS 1HJIEKCY 3a0pyTHEHOCTI BOIH IMOPIBHSIHO 3 JOJIMHOIO
Huictpa (c. Masku Oneckkoi obmacti). BusieieHo, mo Boau 6aceliny piuku JHicTep 3me-
OLTBIIIOTO TTOMIpHO 3a0pyIHEHi Ta mepeOyBaroTh MiJ 3HAYHUM aHTPOIIOTCHHUM BILTHBOM,
PIBEHB SKOTO OTU3BKHIA IO MEXKI CTINKOCTI €KOCUCTEM. 3a BU3HAUCHUMU 3HAYCHHSIMH 1H/IEK-
Cy 3a0py/THEHOCTI BOZIM, MOJKHA BBa)KaTH, 1110 Bofa J{HicTpa 111e He A0csIIa KpUTHYHOT MeXi
3a0py/IHEHHsI 1 Ma€ TIOTEHIIIall 10 CAMOOYHIIIEHHS, aJie JUIsl TEPUTOPIT caMOro BEpXIB'sl PIUKH
Huicrep (c. Po3Bazis JIbBIBCHKOT 00MIacTi) XapakTepHi 3HAYHO BHII 3HAYCHHS iHJEKCY 3a-
OpyIHEHOCTI BOIIH MTOPIBHSHO 3 nomiHo0 [HicTpa (c. Masku Oneckkoi oomacti). Crucrema-
TUYHAHN eKOJTOTIYHUI MOHITOPHHT JaHOI BOIOHMH € HEOOXiTHOI YMOBOIO TSI KOHTPOIIO
SIKOCT1 BOJTH 1 3a0€31MeUeHHs OTIEPaTUBHOTO pearyBaHHsI.

KitrouoBi ciioBa: piuka J[HicTep, MOCTH CIIOCTEPEIKEHHSI, 1HAEKC 3a0pYTHEHOCTI.

AKTYyaJIbHiCTh MPodJIeMu. 3 MeTO0 3a0e3reueHHs 300py, 00poOKH, 30e-
peKeHHs i aHanizy iH(popMallii Mpo cTaH BoJ, MPOTHO3YBaHHS HOTO 3MiH 1 po3-
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pPOOKM HayKOBO OOIPYHTOBAHMX PEKOMEHAAIIH Ul MPUHHATTS yIPaBIiHCHKUX
pillieHb y Tay3i BUKOPHCTAHHS i OXOPOHH BOJ 1 BIJTHOBJICHHSI BOJHHX peCyp-
CiB 31IHCHIOETBCS Iep>)KaBHUH MOHITOpPUHT BoA [7]. ToMy akTyanbHHM, Ha HAILy
JYMKY, CbOTOJIHI 3QJIMIIAETHCS OHITOPUHT SKICHOTO Ta KUIBKICHOTO CTaHy piuoK
Vkpainu. 3aBIaHHSAM AEpKaBHOTO OOJIKY BOJ € BCTAHOBIICHHS BiJIOMOCTEH MPO
KIJIBKICTb 1 SIKICTH BOJI, @ TAKOXK JITAHUX IPO BOJOKOPHCTYBAHHS, HA OCHOBI SIKUX
3IIHCHIOETBCS PO3IIOJILT BOJM MK BOJOKOPUCTYBaYaMH 1 PO3POOIISIFOTHCS 3aX0/IU
IIOJ0 PaliOHAILHOTO BHKOPUCTAHHS M OXOPOHM BOJ 1 BiJJHOBICHHS BOJHHUX
pecypciB. [lepxaBHuii 00K MOBEPXHEBUX BOJ 3AIMCHIOETHCS JlepaBHUM KOMi-
TEeTOM YKpaiH| 110 TiApOMETEOpOIOTii UIIXOM MTPOBEACHHS NOCTIHHUX TiIpoMe-
TPUYHUX, T1POXIMIYHUX CHOCTEPEkKEHb 33 KUTbKICHUMH Ta SIKICHUMU XapakTe-
pUCTHKAMK TIOBEPXHEBUX BOJI BIJINOBIHO /10 BCTAHOBJICHOT riporpamu [10].

Jlep>xaBHUH 00IIK MiI36MHUX BOJI 3/1IHCHIOEThCS [lepyKaBHUM KOMITETOM
VYkpainu 1o reosorii i BUKOPUCTaHHIO HaAp HUISIXOM CIIOCTEPEKEHb 3a Kijlb-
KICHUMU 1 SIKICHUMH XapaKTePUCTUKAMU I1I36MHUX BOJ BIJIMIOBIJHO JI0 BCTa-
HOBJICHOI mporpaMu. B 00nacTi BUKOpHUCTaHHS i OXOPOHU BOJ 1 BiJHOBJICHHS
BOJJHHMX PECYPCIB YCTAaHOBIIOIOTHCS TaKi HOPMaTHUBH:

1. HopmaruBu eKoJIOT14HOI O€3MeKH BOJIOKOPUCTYBAHHS;

2. EkonoriuHuii HOpMaTHB SIKOCTI BOJM BOJHUX O0'€KTIB;

3. HopMaTuBu TIpaHUYHO MPHUITYyCTUMOTO CKUAY 3a0pyIHIOBAILHUX
pEUYOBHH;

4. Tamy3eBi TEXHOJOTIYHI HOPMATUBU YTBOPEHHSI PEUOBHH, IIO CKHJa-
IOThCS Y BOJIHI 00'€KTH;

5. TexHONOTiIYHI HOPMAaTHBH BUKOPUCTAHHS BOJIH.

Jlana cTaTTs MpUCBsYEHA EKOJIOTIYHOMY MOHITOPUHTY CTaHy piuku JlHic-
Tep. Y poOoTi psiiy aBTOPIB MICTUTBCS TaOJIMUHUI MaTepiai 3a JesIKUMU TyHK-
TaMU CIIOCTEPEKEHHS Ha piukax Oaceiny J{HicTpa, SIKUil CTOCYEThCS JAHUX TIPO
xapakTepHi piBHI Ta BuTpatu Boau 10 2000 p. BxirouHo. B. 1. Bunineschkuii y
npani «Piuku Ta Bogoiimu Ykpainu. CTaH i BUKOPUCTaHHSD) JOCHTIHKYE CTOKOBI
xapakrepuctuku JlHicTpa. Y po0OOTI po3IIsiIaloThCsl CepelHhoOaraTopiuHui
CTIK, 1Oro MpoCTOpPOBO-4acoBa TUHAMIKA, OCOOIMBOCTI BHYTPILIHBOPIYHOTO
PO3MOALTY CTOKY 32 JJAHUMH BOAIMOCTA 3aTIIUKN, MAKCUMAJIBHUAN Ta MiHIMAaJIb-
HUH CTiK piuku [1].

BuBueHHsIM OaraTopiyHUX KOJIMBaHb XapaKTEPUCTHK CE30HHOTO CTOKY Ta
MaKCUMaJIbHUX BUTPAT BOJIM JIOIIOBUX MaBOJKIB B OaceiiHi J[HicTpa 3alimMaBcs
M. M. Cycinko. HuM BUsIBIEHO BiAMOBIAHICTH Y BOOHOCTI p. [HicTep Ta ioro
KaprnarcbKux MpHUTOK. [IposiB HMKIIYHOCTI 3 YiTKO BUPaKEHUM CEMHUPIYHUM
KOMIIOHEHTOM CIIOCTEPIraeThCsl B KOJMBAaHHIX XapaKTEPHCTUK MaKCHMAalb-
HUX BHUTpAT Terioro nepioay [9]. CemupiuHa HMKIIYHICTH Y CTOLI XOJIOAHOTO
nepiony BiacyTHsa. CTpykTypa OaraTopidHuX KOJUBaHb PIYHOTO CTOKY CKJIAIACh
B pe3yibTari iHTepdepeHLii HUKIIiB XOJIOJHOTO 1 TEIJIOro nepiofis [S].
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XapaKTepUCTHKOI Ta MPOTHO30M BECHSIHOTO CTOKY pidok Oaceliny JIHi-
ctpa 3aiimaBcst A. B. [llepOak. ABTOp Takox JOCII)KYBaB 0COOIMBOCTI KOJIU-
BaHHA Ta HOPMY PiYHOTO CTOKY JlHicTpa.

H. 1. KoHoHeHKo IOCHijKyBaB TipOreosioriyHi Ta reoMopdoioriyni
yMoBHU (DOpPMYBaHHSI PIYHOTO CTOKY piuok Oaceliny JlHicTpa. I3 Bcboro komii-
nekcy Qizuko-reorpadiyHuX (GaxkTopiB, 10 BH3HAYAIOTH Pi3HI YMOBH (OPMY-
BaHHS PIYHOTO CTOKY aBTOPOM BHJIiJIEHO B TipChKid yacTuHi — penbed, y pis-
HUHHIN — T€0JIOTII0 Ta T1IPOTE0I0Ti10, SKUM HOPSII 3 KIIIMaTHYHUMHE QakTopamu
HAJIC)KUTH TOJIOBHA POJIb y (POPMYBaHHI PiYHOTO CTOKY piuok Oaceiiny [nicTpa.

Oco6auBocTi HopMyBaHHS CTOKY 13 3aKapCTOBAHUX BOJ03a00PiB MPUTOK
JHicTpa — BUSBICHO BIUIMB 3aKapCTOBAHOCTI Ta TPIIMHYBATOCTI 3aJSTalOuuX
Ha BOJIOALNIAX Ta BKPUTUX PIYKOBUMH JIOJTMHAMHE MOPIJL SIK HA CTiK MOBEPXHEBUX
BOJl Y pPiBHHHHIH YacTHHI Boo3abopy HicTpa, Tak i Ha pexuM LbOTro CTOKy [3].

Po3rsipatoun ocobnmuBocTi popMyBaHHS XIMIYHOTO CKIJIaAy TOBEPXHEBUX
BoJl Ykpainu B 2020 p., BiJI3HAYArOTh 3MiHU COJILOBOI'O CKJIaAy (3HA4HE 301J1b-
LICHHS BMICTY TiIpOKapOOHATHHUX i10HIB MPH NMPAKTHYHO CTabiIbHINA MiHEpai-
3allii); 3HKEHHSI CepeIHBOPIYHUX KOHICHTpALill MiHEpaJbHHUX (GOpM a3oTy
npubau3Ho B 1,5 pasu; mocTiiiHe 3pocTaHHs OKUCHIOBAHOCTI Y Bofax [lHicTpa
[4]. Ha 0CHOBI MOHITOPUHTY €KOJIOTIYHOTO OI[IHIOBAHHS SIKOCTI BOJOTO CEPEJIo-
BUII[A TEPUTOPIT TOCIIPKEHHS 32 BU3HAYCHUMU 3HAYCHHSIMU 1HJICKCY 3a0py/iHe-
HOCTI BOJT, MOKHA BBXKATH, 1110 BOZA piuku JIHICTEp 11Ie HE TOCSTIIa KPUTUIHOT
MeXi 3a0pyAHEHHsI 1 Ma€e MOTEeHIIial 10CaMOOYHIICHHS, PO IO Oy/e OMHCaHO
JaJi B Halliid CTaTTi.

IocTranoBka 3aBaaHHs. Ekonoriynuii MOHITOPHMHI BOIHUX PECYpCiB
piuku JlHicTep, BHBUMTH Ta NpOaHANI3yBaTH SIKICHMH Ta KUIbKICHUH CKIIaj
BOJIOMMHM JJOCHIKYBaHO1, BUSBUTH JDKEpeIa MOXKIMBOTO HETATUBHOTOT aHTPO-
MIOTEHHOTO BIUIMBY Ha cTaH p. /IHicTep Ta HajaTh BUCHOBKH Ta PEKOMEH Al 110
TEMi CTarTi.

Marepiaau Ta MeToau AocizkeHHs1. JJocTiKeHHST cydyacHOTo CTaHy
MOBEPXHEBHX BOJ Oaceiiny p. JHicTep Oyo BAKOHAHO HAa OCHOBI METOY TIOPiB-
HSHHS (DaKTHYHUX 3HA4YeHb MOKA3HHWKIB CTaHy, B TOMY YHCII BMICTy y BO.I
3a0py/IHIOBAIEHUX PEUOBHH, 3 HOPMATHBHUMH 3HAYCHHSMH TPAaHHYHO JOITY-
CTMMHUX KOHIIEHTpALi 32 YMOBH 3aCTOCYBaHHS O(DILIHHUX BUMOT A0 MPUPOJI-
HUX BOJ KOMYHaJIbHO-ITOOYTOBOTO BOJOKOPUCTYBaHHS. [l BAKOHAHHS LIBOTO
3aBJlaHHS BUKOpUCTOBYeMO Marepiayii BumoriB Canllin 4630-88, siki Mu cucte-
MaTtu3yBaiu B Tabnuii 1. OniHroBaHHs 32 Toka3HUKOM [3B nae 3Mory BUKOHATH
MOPIBHSIHHS SIKOCTI BOJM PI3HUX BOJHHUX OO0'€KTIB MK COOOF0, HE3AJIEIKHO BiJ
HAsBHOCTI PI3HUX PEYOBHH, BUSBUTH TEHJCHIIIO 3MiH B SKOCTi BOIM B Yaci.
IMIYHMMH TTOKa3HUKaMH, O0OB'SI3KOBHMH €: CKJIA]] PO3UMHEHOTO KUCHIO, BOJIHE-
BHI MOKA3HUK, 010XIMIYHE CIIOKMBAHHS KUCHIO Ta 1H.
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Tabnuys 1. Bumoru Canllin 4630-88 mono koMyHa1bHO-I00yTOBOTO

BOJOKOPUCTYBAHHSA
IMoxa3HMKH CKJIALY Ta BIACTHBOCTE
= z = = =
=5 | E 2| 2 S| E| E| &
KomyHnasibHo-nodyToBe o 5E z 2 é T =2 e - ol
BOTOKOPHCTYBAHHSI =2 z o = |e=|ceE|eE| &
Q =3 =] = El2E|2s|as| &Y
2] S T 5 E 2 S| <3| << T |”
A D 2 = = = s £ Sl 2
= £ O | HA = = El &
Canllin 4630-88 6,0 +E)D;5 >4,0 | 500 | 350 | 2,0 | 450 | 3,3 |3,5]|30

[Mopsia 3 mochimKeHHAM KiITbKICHUX XapaKTepUCTHUK BOJHUX PECYPCiB,
0co0nMBa yBara MpHUAUISETHCS BUBYEHHIO SKICHOTO CKJIAJy TOBEPXHEBUX
BOA. MeToauKy OLIiHIOBAHHS SKOCTI BOJM 32 KOMIIJIEKCHUM IMOKa3HUKOM —
ingexcoM 3abpynuenocti Boau (I3B) — pexomeHmoBaHO 711 BUKOPUCTAHHS
nigpo3ainam Jlepxkomriapomerty. Lle ogHa i3 HAUTPOCTIITNX METOIUK KOMII-
JIEKCHOTO OIIHIOBAHHS SIKOCTI BOAM. BUXITHMMH HaHWUMH s BUKOHAHHS
po0OTH CIIYyTyBaJI Marepiaiu JJabopaToOpHOTO aHaNi3y BOIH KOHTPOIHHHUX
CTBODPiB, MPOBEACHUX CIeIiamicTaMu JlemapraMeHTy eKOJOoTii Ta mpupos-
HUX pecypciB. IIpun Bu3HaYEHHI XPOHIYHOI BOJAHOI TOKCHYHOCTI Ha JTOCHi-
JOKYBaHI OpPTraHi3MU MPOTATOM YChOTO iXHBOTO )KUTTEBOTO IUKITY BINTMBAIOTH
TI€I0 YW IHIIOI0 PEYOBUHOIO 3 MEPEMIHHOIO KOHIIEHTpAIli€l0, M00 yCTaHO-
BUTH PiBEHb KOHIICHTpAIIiH, 10 IIBUIKO HE BIUITMBAE HA JKHUBHUU OPTaHi3M.
CTiliKiCTh PEYOBHHHU y BOJHOMY CEpPEIOBHUIII O0e3M0CepeHBO XapaKTEePU3Y€E
HeOe3mneKy, 0 MOKe MPEACTABISATH JUIsl HbOTO JaHa pedoBuHA. s BU3HA-
YeHHS KIUTBKICHOI XapaKTePUCTHUKH CTIMKOCTI BUKOPHUCTOBYETHCS IEPiof
HaliBpoO3MaJy PEYOBHHU y BOJHOMY CepemoBHINi. bioakyMmymsiis omucye
HACIiJIKU TOTJIMHAHHS SAKOi-HEOyAh PEYOBMHHU 3 HABKOJHWIIHBOTO CEPEo-
BHINla KOHTPOJIBHUM opraHizMoM. [lomiOHO cTiKOCTI, 010aKyMYyIISIIis MOXKe
CTBOPIOBATH ITOTPO3Y TIABKH B CYKYITHOCTI 3 IHIIMMU TTapaMeTpamMu, TaKUMHU
SIK TOKCHUYHICTB. BCI 111 METOIM BUKOPUCTOBYIOTHCS JIJIsT BU3HAYCHHS SIKICHUX
Ta KUTbKICHUX TTOKa3HUKIB PBOJOIM.

Or11iHKa SKOCTI MIOBEPXHEBUX BOJl € HAA3BHUAWHO BAKIUBUM ITUTAHHSM,
10 BUCBITIIOIOTH y MIPALAX K 3apyODKHUX BUEHUX, TaK 1 BITYM3HAHUX. Bupi-
IICHHS [HOTO MUTAHHS 1aCTh 3MOTY YHHUKHYTH MOIIUPEHHS TOKCHYHNX XiMiKa-
TiB 1 TATOT€HHUX MIKPOOPTaHi3MiB, MOTIPIIEHHS SKOCTI TUTHOI BOJH, 3HIXKEHHS
O10MPOTYKTUBHOCTI TIOBEPXHEBUX BOJ Ta 1X 3JaTHOCTI A0 camMooumIeHHs [1].
3a aHamizoM 3a0pyTHEHHS BOIU BOIHUX OO'€KTIB MO KPAaTHOCTI NMEPEeBHUILNEHBb
HOpMAaTuBIB OKpeMoro 3P TakoX BiJOKPEMITIOIOTHCS YOTHPH SKICHO BiIMIHHI
CTYTICHsI PiBHS 3a0pymHEHHS: HU3bKUI; CepeiHiil; BUCOKHI; TyKe BUCOKHUI
(Tabmurs 2).
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Tabnuya 2. Knacudikauis Boau BoI0TOKIB 3a piBHeM 3a0pyIHeHOCTi

Kparnicts nepeBumienns [IK p)i(:}l[):l;:ﬁeg ;;:g;c}?ﬂ
0-2 HU3bKUN
2-10 cepenHii
10 —-50 BUCOKHH
50 —-100 JTy’Ke BUCOKHI

B 3anexxHocTi Bif ()aKTHUHUX 3HAYECHB MOKA3HHUKIB SKOCTI IPUPOTHUX BOJ
BCTaHOBJIIOIOTh KJIAC Ta CTaH SKOCTI BOIM 3TiJHO JIO €KOJIOTIYHOT Kiacuikarrii
A. B. Sluuka, sixka npeacrarieHa B Tabmuii 3. [Ipu kimacudikarii skocti Boxu 3
BUJIUISIE IITICTh KJIACIB BOJM (BiJ AyKe YHCTOI 1O Jyxke OpymHoi). Jns omiHku
EKOJIOTIYHOT Oe3MeKr BHPOOHUIITBA BCTAHOBIIIOIOTHCS Tay3eBl TEXHOJIOTIUHI
HOPMAaTHBH YTBOPCHHS PEUOBHH, 110 CKHJIAIOTHCS Y BOJIHI 00'€KTH, TOOTO HOpMa-
tusH [ JIK peyoBrH y CTIUHUX BOJIaX, 1[0 YTBOPIOKOTHCS B TIPOLIECi BUPOOHUIITBA.
Jnist HOpiBHSIHHS SIKOCTI BOAM B PI3HUX JUISIHKaX piuku JlHicTep Ta BU3HAYCHHS
ii TMHAMIKH 3aCTOCOBYIOTH Kiacu(iKaliiiHy cucteMy sSKOcTi Boau. Jlo mepuioro
KJIaCy HaJIeXaTh BOJIH, SIKi 3a3HAIIU MIHIMAJILHOTO aHTPOIIOTCHHOTO BILTHBY.

Tabnuys 3. Cran sikocTi Boau, Kputepii ximiunoro (K, ), 6akrepiaibHoro

(K,,,,) 320pyIHeHHsI Ta KOMILIEKCHA oliHKa sikocTi (K ) oBepXHeBHX BOJ
Knac c . Ioka3HuK sIKOCTi MOBEPXHEBUX BOJ
AKOCTI TaH AKOCTI BOIU . - "
1 Jyxe gucra <3 <0,3 3
2 Uucra 3-1000 0,3-1,0 1
3 3a/10BLIbHOT YHCTOTH 1001-10000 1,0-2,5 0
4 Mauo 3abpynHeHa 10010-50000 2,5-4,0 -1
5 bpynuHa 50010-100000 4,0-6,0 -3
6 Jlyxe OpymHa >100000 >6,0 -4

Ix rigpoximiumi Ta TiapoGionOriuHi MOKA3HUKH OGNM3BKI 70 MPHPOXHHX
3HAYEHB JJI JAHOTO perioHy. Bomu npyroro kiacy xapakTepusyloThesi IEBHUMU
BIZIXMJICHHSIMH BiJI IPUPOAHUX 3HAYEHb, aJie Il 3MiHH HE TOPYUIYIOTh €KOJIOT4HOT
piBHOBaru. Boau Tperboro kmacy mepeOyBaroTh Iijl iCTOTHUM aHTPOIIOTCHHUM
BIUIMBOM, 1[0 HAOJMKAETHCS IO MEXKI1 CTIHKOCTI ekocucTeM. Bonu yerBepToro —
CHOMOTO KJIACIB XapaKTePH3YIOThCA MOPYIICHUMH EKOJIOTIYHUMHU TapaMeTpaMu
Ta OLIHIOIOTHCS K EKOJIOTTYHUH perpec. [lyHKTH MOHITOPUHTY TiAPOMETCITYKOU
VYKpainu 3a BOOHUM PEKUMOM pidok Oaceliny [lHicTpa HaBeaeHi B Ta0ui 4.

Bomu /lnicTpa BUKOPHCTOBYIOTBCS [UIsl TEXHIYHOTO BOAOIMOCTAYaHHS IMPO-
MHCIIOBHX MiANPUEMCTB, TakuX K [BaHO-DpaHKiBChKHMI KOHIEpH «bapBay,
3AT «Jlykop» ta Bypmrruaceka TEC. HaiiGinbin ckiiamHi eKOMOTiuHi mpoOieMu
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cnocrepiratotbest B [amuiprkomy  (Bypmruacska TEC),  Kamycekomy
(3AT «Jlykop»), Hansipusuceromy (HadTonepepoOHuii 3aBon BAT «Hadtoxi-
Mik Ilpukapnartsa») paitonax ta Tucmenunpkomy paitoni (BAT «bapsay, mpo-
MHCIIOBI BY3JI O0OJIAaCHOTO TIEHTPY).

CriuHi BOAM Ta TIOBEPXHEBUH CTIK 3 X TEPUTOPIH HAAXOAATH A0 BOIO-
MH, 3a0pyIHIOIOUH i 3aBUCIIMMH PEUOBHHAMH, OPTAHIYHUMH CITOJTYKaAMH.

Tabruys 4. OdiniliHi NyHKTH MOHITOPUHTY TiApOMeTCay:K0u YKpainu
3a BOIHUM Pe;KUMOM piuok daceiiny JHicTpa

Ne | Piuka — moct Ne Piuka — moct
Bepxns wactuna p. {Hictep 33 CBix — cMT byxkauiBmi
1 JMuictep — c. Crpinku 34 Jlimuuns — ¢. Ocmonona
2 Huicrep — M. Cambip 35 Jlimuaurgs — c. IlepeBo3ernn
3 Juicrep — cmt Po3non (bepesuna) 36 Yeusa — ¢. Criac
4 Juictep — cmt XKypasHe 37 Jlyxsa — c. Bonnapis
5 JHuicrep — m. [anmmy 38 T'umita JIumna — cMt BitsmiBii
6 Juictep — ¢. HukHiB 40 Buctpuipi-HansipasHebka — ¢. YepHiiB
7 Juictep — c. 3aminmku 41 Bopona — M. Tucmenuris
8 JHuicrep — JInictpoBcrka 'EC 42 Buctpuna-ConorsuHcbka — ¢. ['yra
9 | duictep — M. Morunis-Tlopinecekuii | 43 buctpursi-Con. — M. IBaHo-DpaHKiBCbK
Hwoxas wactuna p. HicTep [Ipurtoku cepennpoi yacTuHu JHiCTpa
10 | Juictep — c. YepBoni Masiku 44 3onora Jluma — M. Bepexanu
ITpuroxn BepxHbOI yacTrHH J{HicTpa 45 3onora Jlumna — c. 3amapis
11 CtpB'spK — ¢. XupiB 46 Kopomneus — c. [Tigraiimi
12 Crps'six — c. Jlyku 47 Koponeus — cmt Koponens
13 Bepeumus — c. Komapne 48 Crpuna — x. Karumnami
14 Buctpuit — c. O3umuna 49 Crpumna — M. byuaua
15 Tucmennns — c. Jlporoony 50 Ceper — cMmT Benuka bepesosurst
16 [Hupens — emT Uupens 51 Ceper — M. YopTkiB
17 Crpuii — c. MartkiB 52 Hiunasa — c. CrpinkiBui
18 Crpwii — c. 3aBajiBKa 53 36pyd — M. Bomouncek
19 Crpuii — c. Slcennns 54 30py4 — c. 3aBayuis
20 | Crpuii — cMT Bepxne CunboBuHE 55 JKBanunk — ¢. Kyraisii
21 Crpuit — m. Ctpwmid 56 XKBanunk — c. JlacriBui
22 3aBajka — c. Pukis 57 Cmotpuy — c. Kynnu
23 Slonynbka — M. Typka 58 Cwmorpud — c. [{uOyniBka
24 PubHuk — c. Maiinan 59 Myxkmra — c. Mana CrnoGinka
25 Ormip — m. Ckomne 60 Crynenuns — ¢. ['ono3younin
26 CnaBcbka — cMT CllaBChKe 61 Vi — ¢. 3iHbKIB
27 lonosuanka — ¢. Tyxuns 62 VY — ¢. TUMKIB
28 Opasa — x. CBsiTociiaB 63 Kaitoc — emT HoBa Y
29 Cgiva — X. MucmiBka 64 JIsmosa — c.XKepeOmitiBka
30 Cgiua — c. 3apiute 65 Mypada — c. KyniiBui
31 Jlyxxanka — c. ['omis 66 Mypada — c. MupoHiBka
32 Cyxkins — c. Tucis 67 Mapxkiska — c. [TigmiciBka
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Ile mpu3BOIUTH IO MiABUINEHHS KOJIHOPOBOCTI, 3HUKEHHS MTPO30POCTI,
30inbLIeHHsT GioximiuHoro criokuBanHs KucHiO (BCK), 3MeHIIeHHs KinbKoCTi
PO3YMHEHOI0 KWCHIO, MiJBHILNEHHS KOHIEHTpAalii a30TOBMICHHX PEYOBHH Ta
XJIOPHUIIB. SIKICTh BOIM 3aJICKHUTH BiJ MPUPOAHUX (HAKTOPIB Ta PiBHS aHTPOIIO-
TeHHOT'O HaBaHTAXCHHS Ha OaceiiH.

AHaJi3 ocTaHHIX nociaimkens i myomikamiii. BuBuennsm ocoOnuBoc-
Tel BHYTPIIIHBOPIYHOTO PO3IMOMLTY CTOKY BOIM Ta HAHOCIB JIBOOCPEIKHUX
nputok JlHictpa 3aiimaBcs B. B. ['peGinb. [IpoBeneHuii aBTopoM aHali3 xapak-
TEpPy BHYTPIIIHLOPIYHOTO PO3IMOMALIY CTOKY Ta HOro CydyaCHHUX YMOB BHSIBUB
MOYaTOK CyYacHOTO MEPioly 3MiH TiAPOIOTIYHOTO PEXUMY, SIKHH NpUNanac Ha
1982-1983 pp. BusiBneHo 4iTKy TeHACHIII0 BUPIBHIOBAaHHS BHYTPIIIHEOPIYHOTO
PO3MOTY CTOKY BOIM Ha PidKax JOCHTIIKYBAaHOTO PETiOHY, SIKa TPOSBISETHCS
y 3MEHIICHH] YaCTKH BECHSHOTO CTOKY Ta 3POCTAaHHI YAaCTKHU iHIIMX CE30HIB,
0COo0JIMBO JITHBOTO (110 5 %).

CkuiaHHs y BOJHI 00'€KTH pEUOBUH, JUISI SKMX HE BCTAHOBJICHI HOPMATHBH
eKoJIoriyHoi Oe3nexu BofokopucTyBanHs i HopmatusH [JC, 3a0opoHseTbes.

CKHJ] TaKUX PEUOBHH y BUHITKOBHX BHMAJIKaxX MOxKe OyTH JO3BOJICHHI
MO3, MiHICTepCTBOM OXOPOHHM HABKOJMIIIHBOTO MPUPOIHOTO CEPEIOBHINA 1
MiHicTepcTBOM pUOHOTO rocoapcTBa YKpaiHu 3a YMOBH, 11O MPOTATOM yCTa-
HOBJICHOTO HMMH TIepiofy Ll HOpMaTuBu OyayTh po3poOiieHi 1 3aTBEepKEHI.

CkuiaHHs CTIYHHUX BOJ[ Y BOJHI 00'€KTH JOMYCKAETHCS TIIBKU 32 YMOBH
HasiBHOCTI HOopMmatuBiB ['JIK 1 BctanoBneHux HopmarusiB [JIC 3a0pyaHIOBaIb-
HuX peudoBuH [2]. [I]ogo aHTPOMOreHHOro BILIMBY Ha TiIPOJIOTIYHUI PEXUM
pIYKH, TO CIIJ BiA3HAYUTH BXkKe 3a3HadeHy mpaiio B. I. BumneBcbkoro. ABTop
JIOCITIJPKYE BOJIOTOCIIOIAPChKE BHKOPUCTaHHs piuku JIHiCTEep, 30KkpemMa s
noTped TiIpoeHepreTUky. 3HauHy yBary MpHCBSYCHO BIUIMBY JIHICTPOBCHKOTO
riIpoBy3Ja Ha EKOCHCTEMY Ta CTaH HIKHBOI uacTuHU J[HicTpa, a came Ha Tep-
MIYHUA peXHUM piukd. Bif3HaYeHO ICTOTHE MOHMKECHHS TEMIIEPAaTypH BOIU
MOPIBHIHO 3 TPUPOJHUMHU YMOBaMH. BakJTMBUM MUTAaHHSIM € TIPOBEACHHS €KO-
JIOTIYHMX IOMYCKIB Ha piuli, SIKi, HA JYMKY aBTopa, MOUIIBHO 3ifICHIOBATH
mopiyno. JI. b. KoBanenko qociikeHo Ta BUSBICHO, 10 FOCIOAAPCHKa isib-
HicTh y BepxiB’six [HicTpa (pycioBi kap’epu, 0OBalyBaHHS pycia, IHTEHCHBHA
OpaHKa 1 T.JI.) Ma€ 3HAUHUH BIUIMB HA CTIK HAHOCIB OL1sl M. 3aJIIIIMKH, & HUKYE
JlybocapchKoro BOJOCXOBHIA BiJIOYBAETHCS Pi3Ke 3HMKEHHS MaKCUMATbHUX
BUTpAT CTOKYy HaHOCiB. OCHOBHMI BIUIMB HalliB3arar, CTPY€HaIrpaBIIsTFOYHX
naMO0 Ha PO3MOALT BUTPAT BOAH BiJUyTHO Y MEKEHHHI TIEPio.

VY poborti «OcHOBHI TeHeHLiT (HOpMYBaHHS XIMIYHOTO CKJIaly TOBEpXHe-
BUX BoA Ykpainu y 1995-1999 pp.» B. I. Ocaguuii npoBoanTh aHali3 XiMi4HOTO
CKJIaJy BOAM 3a 0aceHOBUM MPUHIUIIOM PO3IIISAAI0UH 1 TEPUTOPit0 OaceiiHy
Huictpa. BiH BKa3ye Ha XapakTep 3MiHH BMICTY TOJIOBHHX i0HIB (a came 30171b-
HICHHS CEPeJHbOPIYHUX KOHLEHTpAIii TiApoKapOOHATHUX Ta CylIb(ar-ioHiB,
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XJIOPHIIB Ta 10HIB HATPiI0; 301IbIICHHS] BOJHEBOTO MOKA3HUKA 32 JOCIHIKyBa-
HUH [epioj]; BUCOKUH BMICT y BOJIi CIIOJIyK MiHEPaJIbHOTO a30Ty, BAKKUX MeTa-
JIiB (30KpeMa 3aji3a Ta MapraHIli0); 3BepTa€ yBary Ha 3HW)KCHHSI BMICTy opra-
HIYHUX PEUOBHH TEXHOT'€HHOTO Xxapakrepy (Hadromnpoaykris, CITIAP).

Pe3ynbTaTn gociixkenb Ta ix odroBopennsi. Ouinka sikocti JHicTpa,
K OCHOBHOTO JDKEpesa MHUTHOTO BOAOIOCTa4daHHS, Mae BEIHMKE HAyKOBE Ta
npaktuuHe 3HadeHHs. [lputoku JlHicTpa, 3a JEIKMM BHKIIOUEHHSM, AOCIHI-
JODKCHO 3HAYHO TipIle HDK OCHOBHA piuka, 0arato 3 HHX IIE HE JOCIIIKEHO
nockoHano. OCHOBHOIO METOIO X BUBYEHHSI CTaJiO perynmtoBaHHs J{HicTpa, sike
CTOCYBAJIOCH i HU3KM HOTO KapnaTchbKUX MPUTOK. IX J0CiKeHHs Gylo poBe-
JICHO OJTHOYACHO 13 TOCIIKeHHsAMU J[HicTpa.

Jlnst oIiHKM Cy4YacHOTO CTaHy MOBEpPXHEBUX BOj OaceitHy p. [lnictep
BUKOPHCTOBYEMO JaHi CIIOCTEPEKEHb JICPKaBHOIO MOHITOPUHTY MTOBEPXHEBUX
Box 3a 2022 pik, siki HajgaroThest KIT «binsiBchkuil BOgOKaHa», SKE BUKOPUCTO-
BY€ B ITOJAJIIIIOMY BOJY AaHOI PIUKH JUIS TOCTIONAPCHKOTO BOJOCIIOKHBAHHS.

Jis mpuknazga, OyJao HagaHo AaHi OCTaHHIX CIIOCTEPEKEHb Y MicTax Ta
cenax, siKi IpuyIsrarTh 10 0aceliny JHicTpa Ta mpoBEIEHO €KOJIOTIUHY OIIHKY
aKkocTi AaHoi piuku. OTpuMaHi AaHi BiZOOpakalOTh 3MiHY BMICTY XiIMiYHHX
pedoBuH Ta mepeBuiieHHs HopM [JIK Tewicto piukd, MOYMHAOYHM 3 CAMOTO
noyarky M. Cam0ip JIbBiBChKOT 0011., 3aBepinyroun B ¢. Kyaypraunu, mo B Onechb-
KOi 00JIaCTi Ha CEMU MOCTax CIIOCTEepekeHHs y skoBTHI 2022 poky. OTxe, HAMU
OyJ0 MpoaHasi30BaHO AaHi MOCTIB CIIOCTEPEKEHHS B3IOBXK piuku JlHicTep:

[Moct cniocrepexennst Ne 1. [loBHa Ha3Ba mocra crioctepeskeHHs: p. J{Hic-
Tep, 1278 km, M. Cam0ip, BepxiB's p. Jnicrep, mig MocToM mo g0opo3i m.Jlporo-
oud. OOcTe)KEHHS 3I1HCHEHIOBAIIM T1a00paTopiclo MOHITOPHHTY BOJ Ta IPYHTIB
BYBP 3axignoro Byry Ta Csny.

[Moct cmoctepexennss Ne 2. [loBHa Ha3Ba MOCTa CIIOCTEPEIKEHHS:
p. Tucmennis, 21 kM, M. [Iporodud, BIUTUB CTOKIB [[poroOUIIbKOr0 IPOMHCIIO-
BOTO By3J1a, i1 MOCTOM 110 J1opo3i JIbBiB—/[poroduy; paiioH piukoBoro oaceiiny
JlHicTep; MOHITOPUHT 3MIHCHEHO Ja00paTOPi€0 MOHITOPHHTY BOJ Ta IPYHTIB
BYBP 3axignoro Byry Ta Csny.

[oct cmoctepexenns: Ne 3. [loBHa Ha3Ba HOCTa CHOCTEPEXKEHHS: P.
CiBka, 2 kM, c. CiBka-BoliHwiiBcbka, TUpIio, BIUIMB CTOKIB Kanmycbkoro mpo-
MHCIIOBOTO By3na, 40 M HIK4e MocTy 1o aoposi ['annmy—3anykBa—BoiHuis;
paiion piukoBoro OaceiinHy: J{HicTep; MOHITOPHMHT 3AiliCHEHO Jaboparopiero
MOHITOPHHTY BOJ Ta I'pyHTiB J{HicTpoBchkoro BYBP.

Jani 3 mocra crioctepesxerHs M. CamMOip BKa3ylOTh Ha TIEPEBHIIIEHHS BMICTY
HITpUT-10HIB y 4,5 pa3za. [HIII MOKa3HUKM 3HAXOIAThCS B Mexax HopMmH. [laHi 3
MOCTa CHoCTepeXKeHHs M. J[poro0ry BKa3yloTh Ha Te, IO 3a IBOMA MOKA3HUKAMH —
BCK Ta amoHiii-ionu, € nepesuinenns B 1,73 1 5,2 pasa BianoigHo. Han3euuaiine
MIEPEBUIIICHHS CIIOCTEPIraeThCS 3a TIOKa3HUKOM HITpUTIOHIB — y 16,75 pa3a. [1epe-
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BUILICHHSI BMICTY HITPUT-10HIB Y MOBEPXHEBUX BOAOHMAX CIPUUMHSIOTH OTPYEHHS
TBAapHH, 0COOIIUBO MOJIOMHSIKY. [1iIBUIIICHUIT BMICT HITPUTIB BKa3y€ HAa IOCUJICHHS
MPOLIECIB PO3KIIaJAaHHS OPraHiYHIX PEUOBUH B YMOBAX MOBLUIBHOIO OKHCITIOBAHHS
HITPUT-I0HIB 10 HITPaT-i0HIB, IO CBIIYUTH MPO 3a0pyAHEHHS BOJHOTO 00'€KTa,
TOOTO € BOKJIMBUM CaHITAPHUM MOKA3HUKOM. [li/IBUIIICHHS KOHIIEHTpPALIiT HITPUTIB
1 10HIB aMOHIIO Y TIOBEPXHEBUX BOJIaX BKA3y€e Ha HEIIOJIABHE 3a0PYIHEHHS, TOI SIK
301IBLICHHS BMICTY HITparTiB — Ha 3a0pyITHEHHS] B MUHYJIOMY.

Hani 3 mocra crnocrepexxeHHst c. CiBka-BoliHWIIiBCbKa BKa3ylOTh Ha
He3HayHe TepeBHIIeHHss HopMmartuBy mokasHukiB BCK, cymbgar-ioHiB, xio-
PUI-10HIB Ta aMOHIH-10HIB. A 0Ch KiJIBKICTh 3aBUCIIUX (CYCIICHIOBAHUX ) PEUO-
BUH TEepeBUIlye HOpMY y 4,5 paza. 3aBUCIi PESYOBHMHH MOTPAILUISIOTH Y BOIY
BHACIIIZIOK MPOIECiB epo3ii IPYHTIB 1 TipChKUX IMOPij, CKalaMy4eHHs JTOHHUX
BIJIKJIJICHb, PO3KJIAJaHHS T1IPOOIOHTIB, XIMIUHUX PEakKIliii, a TaKOX HaJXO-
JDKEHHS 3 TIOOYTOBUMH 1 BAPOOHMYMMHU CTIYHUMH BOJAMHU. 3aBHCII PEUOBHUHU
BIUIMBAIOTH HA ITMOMHY NPOHUKHEHHSI.

[Moct cnoctepexennss Ne 4. IloBHa Ha3Ba MOCTa CIOCTEPEKCHHS:
p. Auicrep, 826 km, m. XotuH, niBuii Oeper, 600 M BHIlle MOCTY 1O JIOpPO3i
UepniBui — Kam'sHeupb-Iloginbebkuii; palion piukoBoro Oaceiiny: JlHicTep;
MOHITOPHHT 3JIHCHEHO OaceliHOBOIO 1abOpaTopiero MOHITOPUHTY BOJ Ta IPyH-
tiB BYBP Ilpyty Ta Cipery. [Toct cnoctepexxenns Ne 5. [loBHa Ha3Ba mocrta
cnocrepexxenus: p./uicrep, 631 kM, M. MorwrniB-Iloginbebkuii, BinHuibka
o0nacTb, MiCT, MUTHHUI Tiepexia 3 Mon10Bo1o; paiioH pidkoBoro daceiny: lnic-
TEep; MOHITOPUHT 3/1CHEHO J1Tab0paTopicr0 MOHITOPUHTY BoA Ta rpyHTiB BYBP
[pyty Ta Cipery.

[Moct cnoctepexennss Ne 6. IloBHa Ha3Ba MOCTa CHOCTEPEKEHHS:
p. binou, 15 km, ¢. lllepientii, kop/1oH 3 MoJI710BOIO; paiioH piuKOBOTO OaceiHy:
JHicTep; MOHITOPUHT 3IiHCHEHO J1a00paTopi€l0 MOHITOPHHTY BOA Ta IPYHTIB
BYBP piuok [IpuuopHomop's Ta HUkHBOTO JlyHaro.

IToct cnoctepexxennss Ne 7. [loBHa Ha3Ba IOCTa CIOCTEPEKEHHS:
c. Kyuypranu, Kydypranceke BOIOCXOBHIIE, Ha CXiZIHOMY Oepe3i BOOCXO-
BUILA, 2 KM HHJKYE MOCTY 4yepe3 piuky; paiioH piukoBoro Oaceiiny: JHicTep;
MOHITOPHHT 3[[IICHEHO J1a00paTopiet0 MOHITOpUHTY Box i rpyHTiB BYBP pidok
[IpuuopHomop's Ta HUXKHBOTO JyHaro.

KonTponbsHwmii cTBOp, po3MimieHuii B c. Masiku Oznechkoi 00acTi, Xxapak-
TepusyeTbes y 2022 p. 3HWKEHHSIM 1HJIEKCY 3a0pyIHEHOCTI BOJM TOPIBHSIHO 3
2021 p. (knac sixocti Boxu 3MiHIOeThes 3 11l — momipHo 3a0pynHena Ha II —
YKCTa BOJA) Ta HE3HAYHUM 3POCTAaHHSM iHJEKCYy 3a0pyaHeHocTi Boau B 2022 p.
nopiBHsiHO 3 2019 p. (kiac sikocTi Boau 3MiHIOEThCs 3 11 — uncra Boxa Ha 111
MOMIpHO 3a0pynHeHa). 3a BU3HAUCHUMH 3HAUCHHSIMU 1HACKCY 3a0pyJIHEHOCTI
BOJIU, MOYKHA BBaXKaTH, 110 BOja piuku J{HICTep Iie He 1oCsTIa KPUTHIHOT MEXi
3a0py/AHEHHS 1 Ma€ MOTEHIia 10CaMOOYUIIEeHHs (TaOmuIst 5).
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Tabnuys 5. XapaKTepuCcTHKA KOHTPOJIbHHUX MYHKTIB CIIOCTepesKeHHs
3a CTAaHOM NMOBEPXHeBUX BOJ Oaceiiny p. luicrep B 2022 p.

Post_ID

Ne . Hasga cTBopYy, Micue criocTepeskeHHst
| GHHHOMI};’i;I;II))):ﬁE:(;n;i,ﬁﬁnomam 32 AKICTIO BOIHU
! e
’ 27233 P o flnet poncono 30
3 27255 p. Cepert, 180 km, M. TepHomib,

TepHONiJIbCHKE BACX., TUTHUIH B/3

p- Ceper, 211 kwm, c. ['opimHbo-IBadis,
4 27256 TopitrHpo-IBauiBchKe BACX, MUTHHM B/3
M. TepHOTMIiIB

5 27262 p. Binou, 15 xm, c. Hlepurenui,
KOpAOH 3 MoJ110BOIO
6 27264 p. Aropnuk, 20,2 kM, c. ApTHpiBKa,
KOp/I0H 3 MOJII0BOIO
p- TypyHuyk, 47 km, ¢. Tpoilibke,
’ 27263 kopIoH 3 Pecmybnikoro Monosa
8 27267 p. Kyuyprau, 1 km, c. ['paganuui,

Kyuypranceke Biacx., 1 km o nam6i Bij cena

p. Kyuypran, 20 km, c. Kyayprauu,
9 27268 KyuypraHcbke BICX., Ha CXiJHOMY Oepesi
BJICX, 2 KM HIDJKUE MOCTY depe3 piuky

[TyHkTamuy, siKi HaJJaBaJId HaM JIaHi CBOiX CIIOCTEPEKEHb, OYITH came IOOJTH3Y
M. binsiiBka Ta ¢. Masiku Oiecbkoi 0011acTi HaBeIeHO Ha pUCYHKY 1 (TTyHKTH CIIoCTe-
PEXKEHHS 3 cTaHOM NoBepxHeBHX BoJ 1 Ta 2). Lle Tepuropiist 30uu piuku TypyHuyK
abo Hoswit J{nicTep, sika Tedye B MonzioBi Ta B YkpaiHi i € pykas [nictpa. [lnpuna
30 M nipu 3BMYaliHIK mMOWHI — 10 6 M, a B 3anaguHax — 10 9 M. Pykas TypyHuyka
yrBopuBcs B 1780-1785 poui. Binramyxyerbcst Bin cyaHoruaBHoro pycia J{Hicrpa
o003y MPUITHICTPOBCHKOTO cena YoOpyui Ha 146-My KUTOMETpi Bij rupia.

Jani nporikae mobnuzy cin [muue, HezaBepraiiniBka, 1 3HOBY BIaiac B
Juicrep Ha 20-My KijloMeTpi Big Tupia B pailoHi MicTa binsiBka. 3aBsiku mima-
HOI rpuBi, sika Oyia HaMuTa Bojor0, TypyHUYK BiIoOKpeMHUBCS Bijg o3epa bine i
BIajiae 6e3nocepentno B JlHictep. TypyHuyk 3a0upae onuspko 60 % Boau JlHi-
CTpa, SIKOK YaCTKOBO KOPUCTYETHCS JIJISl BEICHHS TOCIIONAPCHKOT JisIIBHOCIT 1
MicIieBe HaceleHHs. KiHIIeBOIO TOUKOIO MMyHKTY MOHITOPUHTY BOjIoWMu p.JlHic-
tep € Kyuypranceke Bomocxopwuie Oinst ¢. Kyuypran. Piuka mpotikae uepes
cMT. 3axapiBky Ta Bennky MuxaiiniBky, a Takox unmarno cin. Bennka yactuna
OeperiB cTpiMyacTa i TNIMHUCTA, BOHU TIOKPHUTI BEpOOBUMHU JIicaMU, 3apOCTIMH
Bep00I103y 1 Oyp'sTHUCTHM Pi3HOTPAB'SIM.

OCHOBHOIO MPUYHMHOIO 3a0pyJHEHHS OPraHIYHUMHU PEYOBUHAMU € HEJl0-
CTaTHIA CTYIIHb OYMINEHHS CTIYHUX BOJ a00 B3araji BiJICYTHICTh OYMCTKH.
Opraniyne 3a0pyTHEHHSI MOJKE TPUBECTH 10 3HAYHHUX 3MiH KUCHEBOTO OaaHCy
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Puc. 1. KapTa-cxeMa po3TaliyBaHHs KOHTPOJIBHUX MYHKTIB CIIOCTEPesKeHHS
3a CTAHOM MOBepPXHeBHX BoJ 0aceiiny p. dunictep B 2022 p.

ITOBEPXHEBUX BOJI 1, IK HACTIIOK, 0 3MiHU BHIOBOTO CKJIaay TiapoOioHTIB ab0
HaBiTh iX 3arubeni. HaaxomKkeHHsT opraHiuHuX PEYOBHH 31 CTIYHUMHU BOIAMH,
SIK TIpaBWJIO, OLIHIOOTH 3a Henpsmumu nokasHukamu BCK 1 XCK. Benuka
YacTHHA MiChKUX arnomepaniid B PBP JlHicTpa migkiroueHa 10 KOMyHATbHHUX
ouncHUX crnopya. HeOesmeka 3a0pymHEHHS BOJ OpraHiYHMMH PEUOBHHAMHU
OB’ sI3aHa 13 3MEHIIIEHHSM BMICTY PO3YMHEHOTO Y BOZ1 KHCHIO JI0 PiBHA, He0e3-
MIEYHOTO ISl TiApOOiOHTIB. Y 1bOMY PO3Aiii 00rOBOPIOETHCS HABAHTAKCHHS
BiJI TPYITH OPTaHIYHUX PEUOBHH, SKi HE BUSBISIOTH TOKCUYHOI i 1 TiAAI0ThCS
OakrepianbHild aectpykuii. Ll rpyma mepeBaKHO YTBOPIOETHCSI MPOLYKTaMHU
KUTTENISUIBHOCTI KMBUX OpraHi3miB. 3a0pyJHEHHS! OPraHiYHUMH PEYOBUHAMU
3a paXyHOK AU(Y3HUX JKEepe BU3HAYA€THCS IEPEBAYKHO JOMOTOCIIOapCTBAMU
CLITBCBKOTO HACEJIeHHs, SIKi He TIIKIII0YeHI 0 KaHajmi3amiitHux mepex. Bomgo-
BiJBE/ICHHS TAKUX 1HIMBIyalbHUX FOCHOAAPCTB 3AIMCHIOETHCS HMIISIXOM HAKO-
MMMYCHHS B BIJICTIHHUKAX, 3 IKAX CTI4YHI BOAH (iTBTPYIOTHCS B HAWOIMKYI TOpH-
30HTH MiJI36MHHUX BOI.

O1iHKy HaBaHTaXXEHb BiJ] CIIbCHKOTO HACEJICHHS MPOBOJMIN PO3PAXYH-
KOBHMM HIISIXOM 32 Koe(ilieHTaMH, YTOYHEHUMH JUIS MOCTPaASHCHKUX KpaiH.
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B ykpaincekiii yactuni Oaceiiny [lHicTpa 3a pik B cepeqHbOMY (HOPMYETHCS
18,5 Tuc. T opraniuHux pedoBuH 3a nmokazaukoM XCK i 10,9 Tuc. T 3a nokasHu-
kom BCK,.

30ip CTIUHUX BOJ y CUILCHKUX 1 CEJUIIHUX HACEICHUX IyHKTaX 3JIiHc-
HIOETHCS B IHJIMBIIyaJIbHI CENITUKU a00 BUTpeOda, sIKi € OJHUMHU 3 TIOTSHIIIHHUX
JOKepelt 3a0pyAHeHHS TiI3€MHUX BOJJOHOCHHUX TOPU30HTIB y OaceiHi.

VY 2022 poui 3a0pyIHEHHS OPTaHIYHUMH PEYOBMHAMH Bifl KOMYyHaJlb-
HUX TOYKOBUX Jpkepen ckiano 1,1 tuc. T 32 BCK 1 3,4 tuc. T 3a XCK. [lomi-
HYIOUY YacTUHY 3a0pyIHEHHsI OpPraHIYHMMHU PEYOBHHAMH T'€HEPYIOTh BEJIMKI
micta 3 HaceneHHsmnoHan 100 tuc. won. (Kam'sueus-Iloninbcekuii, JIbBiB,
IBaHo-®pankiBcbk, TepHomisib). 31 CTIYHUMU BOJAMHU 3 IUX MICT HAJXOJIUTh
1o 60 % opraniynux peuouH 1o bCK i 70 % — nmo XCK. Y BepxHiil yacTuHi
OaceliHy B OCHOBHOMY 30CEPE/DKCHI MiANMPUEMCTBA XIMIYHOI, HA(TOXIMIUYHOT
MPOMHUCIIOBOCTI, B TOMY 4YHCII TepepoOka, 30epiraHHs i TpaHCIOPTYBaHHS
Ha()TH, EIIFOJI03HO-TTaNIepoBa i MeOIeBa POMHUCIIOBICTh. XapuoBa MPOMHUCIIO-
BiCTh (M'CO-MOJIOUHA, BUHOPOOHA, IIyKPOBa) TOJIOBHUM YHMHOM CKOHLIEHTPO-
BaHa B cepeiHil 1 HkHiN yacTuni PBP [{HicTpa.

CKOpoueHHsI TPOMHUCIIOBOTO BHPOOHHWITBA, IO CIIOCTEPIraeTbesi 3
novatky 1990-x pokiB, MpHU3BENO A0 3MEHIICHHS OPraHidYHOTO 3a0pyIHEHHS
MIIB PEP [Inictpa, ane mpoMHUCIOBI MiIIPUEMCTBA SIK 1 paHillle 4acTo BiJBO-
JSITh CTIUHI BOAM 0€3 OYMIIEeHHsI a00 BUKOPHCTOBYIOThH TUIBKHU MEPBHUHHY MeXa-
HIYHY OYHCTKY.

3a mannumu 2022 poKy, opraHiuHi pe4OBUHH HaIXOAMIIH B CKIIa/li CTIYHUX
BoJ 73 mianpuemctB. HadToximiuHa 1 meroia03HO-NanepoBa raysi € Hail0inb-
IIMMU 3a0pyIHIOBaYaMH, MOPSI 13 3HAYHUM BHECKOM MiANPHEMCTB Xap4OBOi
MPOMHUCIIOBOCTI. 3a0pyIHEHHS! OpPTaHIYHUMH PEUOBMHAMH BiJl MPOMHCIOBUX
ToukoBuX Jukepen cranoBmin 0,08 tuc. T 3a BCK 1 605 tre. T 3a XCK.

CinbCchKOroConapchKi MiANPUEMCTBA 3IIHCHIOIOTh TIBKH MEXaHIuHY
OYHCTKY CTIYHHX BOJ 1 HE 3a0e3MeuyIoTh JOCTaTHIHM CTyMiHb BUAAJICHHS Opra-
HIYHUX pe4OBUH. 3a0pyqHEHHS OpraHiyHUMU PEYOBHHAMH BiJl CUTLCHKOTOCIIO-
JIAPChKKMX TOYKOBUX JpKepen — HezHauHe 1 B 2017 pomi ckiano 0,001 Tuc. T 3a
XCK. Ile mosicCHIOETbCS TIEPEBAKHUM BiJIBEACHHSIM HOPMAaTHBHO-YHCTUX BOJI
MiANPUEMCTBAMH PUOHOTO TOCMOAAPCTBA, L0 CTAHOBIATH 98 % 3arambHOTO
00CsTy CTIYHUX BOA MiAMPHEMCTB CLIICHKOTO TOCTIOAPCTBA.

3a0pynHeHHs OioreHHHUMHU pedoBHHaMH, 30KkpeMa a3oToM (N) 1 docdo-
pom (P), ctumysroe eBTpodikailito moBepxHeBux Box. ¥ 2023 poiii B oBepX-
HeBi Boau J{HicTpa BciMa cy0'ekTaMu rocronaproBaHHs OyJI0 BiJIBEACHO:

— a3oty amoHiitHoro 0,231 Tuc. T;

— a30Ty HiTpaTHOTO — 2,742 THC. T;

— azoty HiTputHOro — 0,024 Tuc. T,

— oprodocdaris — 0,290 Tuc. T.

272



Boowi 6iopecypcu ma akeakynemypa, 1(17) /2025

[Ipu 1IbOMY OCHOBHUMHM JDKEpEJIaMU HAJIXOJDKCHHS € HEOUYMILEH] CTIuHI
BOJI KOMYHAJIBHOTO TOCIIONIAPCTBA Ta MPOMHUCIOBOCTI. [Ilupoke BUKOpHUCTaHHS
(hochopoBMICHUX TMpaTbHUX IMMOPOIIKIB i MHIOYMX 3aCO0IB MPH HEIOCTATHIM
OYMCTII CTIYHUX BOJI NOCUJIIOE 3a0pyAHEHHS Ol0reHHUMHU pedoBuHaMu. B Yipa-
{HI BCTaHOBJICHI OOMEXeHHs BMICTy (ocdariB B MUIOUMX 3aco0ax, 110 Bifmo-
BiZIatoTh pernameHnty €Bpomneiicbkoro [lapiamenty. EQexktuBHICT BUmaIeHHS
(hocdopy i3 CTIYHUX BOA OUTBITIOCTI OYUCHUX CIIOPYI B YKpaiHi HE TIEPEBUIITYE
20 %, mpoTe B 3B'A3KY i3 3acTapiiiuM 001aJHaHHAM €(PEKTUBHICTH HOTr0 «BUITY-
YEeHHSD OYMCHUMH CIIOPYAaMH YacTo He JOCATA€ MPOEKTHUX 3HAUCHb.

Hebesneka 3a0pyqHEeHHS BOJ OpTraHIYHUMH PEYOBMHAMH TIOB’si3aHa i3
3MEHIIICHHSM BMICTY PO3YHHEHOTO Y BOJI KHCHIO IO PiBHS, HEOS3EIHOTO IS
ripoOioHTIB. Y I[bOMY PO3/iIi 0OTOBOPIOETHCSI HABAHTAXKEHHS BiJ TPYIIH Opra-
HIYHUX PEYOBHUH, SIKI HE BUSBIISIOTH TOKCHYHOI JIii 1 MiJIat0ThCsl OaKTepiaib-
Hill nectpykuii. s rpyna nepeBakHO YTBOPIOETHCS MPOAYKTAMHU KHUTTETiSUTb-
HOCTI JKMBHX OpTaHi3MiB. 3a0pyIHEHHS] OPraHIYHIMHU PEYOBHHAMH 32 PAXyHOK
IuQy3HUX [DKEPET BU3HAYAETHCS TIEPEBAKHO JOMOTOCIIOAAPCTBAMHU CUIILCHKOTO
HACEJICHHS, SIKi He TIKII0YEHI 10 KaHali3aliiHuX Mepex. BomoBigBeneHHS
TaKUX I1HJIMBIIyadbHUX TOCIHOMAPCTB 3AIMCHIOETHCS MUISIXOM HAKOTHUCHHS
B BIJICTIIHUKAX, 3 SKUX CTIYHI BOAM (PUIBTPYIOTHCS B HAWONMKYiI TOPH30HTH
migzeMHux BoAa. OIiHKY HaBaHTaXEHb BiJI CITbCHKOTO HACENICHHS TPOBOIMIN
PO3paxyHKOBUM LIJISIXOM 32 Koe(ili€eHTaMu, yTOYHEHUMH JUIS IOCTPAASHCHKUX
kpaiH. B ykpainchkili yacTuni O6aceliny JlHicTpa 3a pik B cepeiHboMy (hopmy-
erbest 18,5 Thc. T opraHiuHuX pedoBuH 3a nokazHukom XCK i1 10,9 tuc. T 3a
nokasHukom bCK3.

3a0pynHeHHs O010r€HHMMH PEUYOBHHAMH BiJl TOUKOBUX JDKEPEN BUKIIH-
KaHO MEPEeBaXHO CKUIAMH HEJOCTAaTHBO OYMIIEHHX 200 HEOUMIIEHUX CTIYHUX
BOJ[ MICT.

Y mexax Oaceitny JlHicTpa 31 CTIYHUMH BOIaMH KOMYHATBHUX ITiAIPH-
emctB y 2017 poui HamidmIuIO:

— 0,222 Tuc. T a30Ty aMOHIHHOTO;

— 2,252 THC. T HITPATHHUX CIIOJIYK a30Ty;

— 0,021 Tuc. T a30Ty B HITpUTHIN (HopMi;

— 0,235 tuc. T pocdopy oprodocdaris.

Haii0inpmmm 3a6pynnioBadem PBP /Inictpa € HadroximMiuyHa mpomucio-
BiCTh. AHAaJII3 HAJXOKCHHSI O10T€HHUX PEYOBUH B CKJIaJli CTIYHHMX BOJI IIPOMUC-
JIOBUX MIIMPUEMCTB TOKa3aB, 1m0 B 2017 portri Oyiro BigBeacHO:

— 0,006 Tuc. T a30Ty aMOHIIHOTO;

— 0,475 tuc. T B popmi HITpaTHUX CIIOIYK;

— 0,003 Tuc. T a30Ty HITPUTHOTO;

— 0,037 tuc. T pochopy oprodocdaris.
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Ha migcraBi pe3ynbTrariB CKpUHIHTY Oyno CcGOpPMOBAHO MepelikK 3
18 GaceliHoBUX crienU(pIUHUX MOKa3HUKIB (10 CHHTETHYHHUX PEYOBUH Ta § BaXK-
KHX METajiB) AJs BKIIOUEHHS JO MPOTrpaMH JIarHOCTUYHOTO MOHITOPHHTY
Oaceliny [lnictpa.

KoHTposb 3a BMiCTOM 3a0pyJHIOIOUHX PEUOBUH y CKUAAX CTIYHUX BOJ
B JIaHUH Yac 3IHCHIOETHCS JUIS THX IapaMeTpiB, sKi mepen0dadeHi MpoeKTaMu
rpannyno ponyctumux ckuaiB (I/1C) BomokopucTyBadiB Ta BUMOTaMHU CTa-
TUCTUYHOI 3BITHOCTI (TIEpeBayKHO 3a0pyAHEHHS OPraHiYHUMHU 1 OlOTCHHUMH
pedoBuHaMu). Baxkki mMeTanu Ta iHIII NPIOPUTETHI PEUOBHMHH, TaKi K IMOJia-
pOMaTHYHI BYIJICBOJHI, MECTUIIUIM, HE BU3HAYAOTHCSA. 3 HEOC3MEUHHX PEyO-
BUH, BUSIBJICHUX B CTIYHUX BOJIaX TOUKOBHX JKepes 3a0pynHens PBP [THicTpa,
B 2022 poui 3adiKcOBaHO TiILKK MPUCYTHICTH HiKeNIO B KinbkocTi 0,018 ToHHM.
[ndopmanis npo iHmi HeOe3neyHi PEUOBHHH, IO 3a0pyAHIOTH JlHicTep, Bia-
cyTHs. 3a0pyqHEHHS PEYOBMHAMH, YaCTHHA 3 SIKHUX MOXYTb OyTH crienugiu-
numu Juist PBP [nictpa, B 2023 poui cranoBuiu: 0,143 T antominiro; 0,136 T
Mini; 0,052 T xpomy; 0,443 T uunky; 0,085 T mapranito; 14,15 1 3aniza; 0,869 T
dopmanbaeriay; 0,003 T denony; 8,667 T CIIAP; 3,359 T Hadronpoaykris;
0,037 1 xupis, macen; 0,632 T Taniny; 3,152 1 Harpito; 24,13 T marHito; 2,133 T
kamito; 174,7 T kanelito. BigHocHa yacTka pi3HUX 3a0pyaHIoBaviB p. [IHicTep
HaBeJICHA HA PUCYHKY 2.

BmicT ocHoBHMX BioreHis CneuundiuHi 3abpyaHiosaui
007

0,015

0,036

/

0,301

0,027

e

= Migs = XpOM

w LAHK zaniao
= a30T aMOHIFMHKUIA = 2307 HiITPATHWH

= HadTONPOAYKTH = MMPHU Ta Macna
= S30T HITRiTHHA opTodocdaTH PTONPOAY o

Puc. 2. BinHocHa yacTka pizHux 3a0pyaHioBayiB p. {nicTep

OTpuMaHi pe3ynbTaTh JOCIHIIKeHb KOPEIIOIOTh 3 HASsBHUMU pe3yiibTa-
TaMU J0CIiKeHb, HaBeleHnMH B ripansix [ 11]. Bona monmuan J{HicTpa xapax-
TEpU3YETHCS K «J100pa», YucTa BOAA 3 YXHWIJIOM JIO KJacy «3aJl0BUIBHOI»,
cnabko 3a0pyqHEHOT MPUIHATHOT SIKOCTI Ta «A00pay, YUCTa BOJA PHUIHSAT-
HOI SKOCTi. Tako)X CHOCTEepiralThbCs €Mi30ANYHE MEePEeBUIICHHS TPAaHUYHO
JIONTyCTUMUX KOHIIEHTpaIiil 010TeHHUX €JIeMEHTIB Ta MiITBEPKYEThCS Te,
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o0 KJIac SIKOCTI BOJAM HANpsAMY 3aJIeKUTh BiJl aHTPOIIOICHHOI'O HaBaHTa-
JKEHHSI Ha BOJIHI pecypcu. YCyHEeHHS HEJOJIKiB Cy4yacHOI CHCTEeMH MOHITO-
PUHTY IIOBEPXHEBUX BOJI 32 TOTIOMOTOI0 O€3MepepBHOTO aBTOMATH30BaHOTO
KOHTPOJIIO SIKICHUX XapaKTEPUCTHK BOJ| TiIbKH YaCTKOBO BHPILIUTH HasBHY
npobiemy. Ha Hamry nymky, HE0OXiHOK YMOBOIO 3a0€3IMeUeHHs HaJeHKHOT
SIKOCTI TIOBEPXHEBUX BOJI € CyBOPa 3aKOHOJ/IaBUO BCTAHOBJICHA BiJIIOBIIaJb-
HICTH 3a 3a0pYIHEHHS MOBEPXHEBUX BOJA BUPOOHUYMMH CTOKaMH, 8 TAKOXK
roCMoapChKO-MOOYTOBUMH CTOKaMH BiJl IPUBATHOTO CEKTOPY Ta ClIbCHKO-
roCroiapchKOr0 BUPOOHUIITBA.

BucnoBku. Omxe, aHalli3 €KOJIOTIYHOTO cTaHy Oaceliny J[HicTpa Ta ioro
TEHJICHIIIN JIa€ IMiICTaBy 3pOOUTH BUCHOBOK, 1[0 MEPEBAYKHO EKCTEHCUBHE BOJIO-
CTIIOJKMBAaHHS Maike B YCiX rayiy3siX Hal[lOHAJIBHOTO TOCIIONAPCTBA, 3POCTAHHS
3arajibHUX 00CSTiB HENPOJAYKTUBHHX BUTPAT BOJIH, IIOMIiTHE CKOPOUYCHHS [TOTEH-
Liaxy BOAHUX PECYpCiB BHACIIAOK 3a0pyIHEHHS i BUCHA)KCHHS BOJHHX JIXKE-
pe 3yMOBIIIOIOTH MOTPeOy BIPOBAKECHHS MTUPOKOMACIITAOHUX SKOJIOTTYHUX
1 TOCTIOAPCHKHUX 3aXO/iB 3 BUKOPHUCTAHHS BOA. 32 BU3HAYCHUMH 3HAUCHHSIMHU
iH/IeKCY 3a0pyIHEHOCT] BOAM, MOKHA BBaXKaTH, 110 Boja piuku JHicTep 1ie He
JIOCSITNIa KPUTHYHOI MEXi 3a0pyJHEHHS 1 Ma€ MOTEHIlial JIOCAMOOUHUIIICHHS.
BonoxopucryBaui MoBHHHI 1€l MOTEHIIAN TiBKH MiATPUMYBATH 1 MOKpAIILy-
BaTh. J{J1s1 IbOTO MOTPIOHO yIepemKyBaTl MOXKIIMBICT 3MUBY 3 BUPOOHHUYUX
Teputopiii Ta GopmyBaru OioyoriuHuil Oap'ep IS 3aXHCTy BOJAHHX OO'€KTIB,
JUTSI 3aTPUMaHHS Ta 3HEIIKO/PKEHHS HaJJIUIIKIB O10T€HHUX CJIEMEHTIB 1 TOKCUY-
HUX CIIONYK.

[IpoananizoBaHo 3Ha4YeHHA TiAPOXIMIYHMX TOKAa3HUKIB MO Teyii
piukn, mounHarouu 3 M. Camb6ip JIpBiBchKOi 001., 3aBepmryroun c. Kyuyp-
ranu Onecbkoi 00J. Ta BCTAHOBJICHO MEPEBUIICHHS 32 BMICTOM HITPUT-10-
HiB, cynbdar-ioHiB, XJIOPHUA-i10HIB, aMOHIl-10HIB Ta TTOKa3HUKOM Oi0XiMid-
HOTO CITO’)KMBAaHHS KHCHIO HA OKPEMHUX MOCTaX CIOCTEPEKEHHs. 3a NaHUMHU
CepeHbOPIYHUX KOHIEHTpAaLiil 3a0pyIHIOBAIBHUX PEYOBHH Y KOHTPOJIb-
HUX CTBOpax BOJIHHUX O0'€KTIB PEeTioHY 3a 3BITHUHU PiK pO3paxoBaHO iHJEKC
3a0pyAHEHOCTI BOAM Ta BCTAHOBJICHO KJIac SKOCTi BOAM Yy cTBopax c. Po3pa-
niB JIpBiBChKOi 00i. Ta ¢. Masiku Opnecbkoi 00x1. [IpoBeneHO MOPiBHSIBHY
XapaKTepUCTUKY SKOCTI BOJH 3a po3paxoBaHuM [3B BkazaHuX BOZHHUX 00'€K-
tiB y 2020, 2021 Ta 2022 poxax. ns Bepxis's piuku uictep (c. Po3Baznis
JIbBiBCBKOT 001aCTi) XapaKTepHI 3HAYHO BHIII 3HAYCHHS 1HJCKCY 3a0pyaHe-
HOCTI1 BOAM MOPiBHIHO 3 JosinHO JlHicTpa (c. Masiku Onecwkoi ooacti). 3a
BH3HAUEHUMHU 3HAYCHHSIMH 1HAEKCY 3a0pyQHEHOCTI BOAM, MOXKHA BBAXKaTH,
10 Boja piuku JHicTep mie He focsAria KpUTHIHOI Mexki 3a0pyIHEeHHS 1 Mae
MOTEHIIIaN 10 CAMOOYHIICHHSI.
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MONITORING OF THE ECOLOGICAL ASSESSMENT
OF WATER QUALITY OF THE DNISTER RIVER
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This article highlights a study of the assessment of the ecological state of the
Dniester River. The values of hydrochemical indicators of water quality at observation
posts along the Dniester River, starting from the upper reaches of the river and ending with
the Dniester Valley, are analyzed. Exceedance of maximum permissible concentrations
of nitrite ions, sulfate ions, chloride ions, ammonium ions, and biochemical oxygen
demand was detected in control sections of the river at individual monitoring stations.
The Dniester River basin belongs to the regions with a high degree of economic
development of natural resources and their intensive and long-term exploitation,
therefore, a comprehensive study of water resource quality problems is particularly
relevant today.

Based on the average annual concentrations of pollutants in the control sections
of water bodies in the region for the reporting year, the water pollution index was
calculated and the water quality class was established in the sections of the villages
of Rozvadiv, Lviv region, and Mayaki, Odesa region. A comparative characteristic of
water quality was carried out based on the calculated water pollution index in the control
sections of the Dniester River at the indicated observation posts. It was established
that the upper reaches of the Dniester River (the village of Rozvadiv, Lviv region) are
characterized by significantly higher values of the water pollution index compared to
the Dniester Valley (the village of Mayaki, Odesa region). It was found that the waters
of the Dniester River basin are mostly moderately polluted and are under significant
anthropogenic impact, the level of which is close to the limit of ecosystem sustainability.
According to the determined values of the water pollution index, it can be assumed that
the Dniester water has not yet reached the critical pollution threshold and has the potential
for self-purification, but the territory of the very upper reaches of the Dniester River (the
village of Rozvadiv, Lviv region) is characterized by significantly higher values of the
water pollution index compared to the Dniester valley (the village of Mayaki, Odesa
region). Systematic ecological monitoring of this reservoir is a necessary condition for
controlling water quality and ensuring prompt response.

Keywords: Dniester River; observation posts; pollution index.
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MOHITOPUHI AOCNIAXKEHDb PAAOIOAKTUBHOCTI
B PEKPEAL|IMVHUX 30HAX M. AHINPO HA NPUKNAJI
AINAHOK O3EPA JIOMIBCbKE TA O3EPA KYPAYE
B YMOBAX CbOIrOAlEHHA

Byneiiko A. A. — k.6.1., doyenm,
JHinposcokutl OeporcasHuil aepapHo-eKOHOMIYHULL YHIsepcumen,
Alla.A.Buleyko@gmail.com

VY cTarTi MpencTaBIeHO PEe3yNbTaTH MOHITOPUHTY JIOCTiIKeHb OeTa-, raMma-
BUIIPOMIHIOBaHHS peKpealiinux 30H M. JlHinpo Ha npukian ninsHok Oszepa Jlomis-
ceke Ta O3epa Kypsiue B cydacHux ymoBax. Ha chOropHimiHii yac 1aHe MUTAHHS € aK-
TyaJIbHUM 4Yepe3 He 3a/I0BIIbHY PajlioeKOJIOTIYHy CUTYaIliIo B 001acTi, 0COOIMBO B Yac,
KOJIH iTyTh O0MOBI Iil B YkpaiHi. Hamma 3aaua mocTiiHO MOHITOPHTH PaliOaKTUBHICTb,
JUTS CTBOPEHHS Oe3MeIHuX pereauiﬁHMx 30H.

byro nposeniero posrisia 1 aHami3 mTepaTypHI/Ix JUKEpEI TIPO BILTMB Ha 37I0pPOB’s JTO-
Jien pa)lloaKI‘I/IBHI/IX BIIXOJIB, CHIPHIMHEHHX aBapieto Ha YopaooOunbscbkii AEC Ta moBHo-
MaclITaOHUM POCIFICHKUM BTOPTHEHHSIM, 3/{ICHEHO BUMIPIOBAHHSI CTYIICHS Y-BUITPOMIHEHHSI
Ta [3-BunpomintoBanss B 2024 poi 3a onomororo noumerpa PKCh-104. BumipsiHo piBeHb
raMma- Ta OeTa-BUIPOMIHIOBaHHS Ha pekpeariiHux austHkax Ozepa JlomiBebke Ta O3epa
Kypstae, moGymnoBaHi rpadiku Ta miarpaMu BiIMIHHOCTEH Ha TAHUX TPOOHUX TUIOIIAX.

3niificHeHO TTOPIBHSIBHY XapaKTEPUCTHKY JUIS BU3HAUCHHS CTYTICHS Y-BHIIPOMIi-
HEHHSI Ta B-BUIPOMIHIOBaHHS Ha pekpeauiitnux ninsgHkax Osepa JlomiBebke Ta O3epa
Kypsue.

BcranoneHo, 1110 HalBHIII TOKa3HUKHU CIIOCTEPIraloThesl Ha MPOOHMX TUIOMIAX,
SIKI HAWOIMDKYe PO3TAIIOBYIOTHCS IO aBTOMOOUIBRHOI MaricTpani — JloHembke mroce.
Crig mpHITyCTUTH, TIIO BHACTIIOK 3ropaHHsI Ha()TOMPOMYKTIB Y IX 3aJHIIKAX MICTITHCS
Bakki MeTasn. Yepe3 Onmu3bkicTs JIOMIBCHKOTO TIeca 10 BEMWKHUX MPOMUCIOBUX Mij-
NPUEMCTB, 1110 PO3TALIOBYIOThCS Ha MpaBOMy Oepesi MicTa Ha Horo TepUTOpIiO 3 MUII0-
BUMH MacaMHM HOTPAILISIIOTh BIIXO/M Ba)KKOI IPOMHCIIOBOCTI.

PexoMeH/10BaHO PEKOMEHJIYETHCSI BXKHMBATH 3aXOHM 3 OOMEKEHHS JJOCTYIY 10
30H 3 MiABHIICHAM PaialliifHUM (POHOM 3 METOIO 3ar00ITaHHs MOKITUBUX HETaTHBHUX
HACITIJIKIB JJIS Bi/IBiTyBadiB Ta MiCIIEBOTO HACEJICHHSI.

Ha ocHoBI BuIIE€3a3HaYEHNX MPOBEACHUX JOCITIIKECHb PEKOMEHI0BAHO IPOBO-
JIUTH PETYJISPHUI MOHITOPUHI piBHsI rama- Ta 0eTa-BUIPOMIHIOBaHHS Ha MPUPOJHUX
Ta ITYYHUX BOAOIMAX, 110 PO3TAIIOBYIOTHCS B MEXKaX HACEJCHUX MYHKTIB, 0COOINBO
Ha JIUISTHKAX, SIKi aKTHBHO BUKOPUCTOBYIOTHCSI MICIIEBUMH MEIIKAHISIMHA JUTSL peKpeartii.

KitrodoBi citoBa: MOHITOPHHT, peKpealliifHi 30HH, pagianiitauid GpoH, pamiamiiie
3a0pyIHEHHS, €KOCHCTEMH.

IocranoBka mpo6aeMu. 3aBIsIKH TEXHOIGHHOMY PO3BHUTKY JIOACTBA
MU CIIOCTEPIra€EMO aKTUBHHUI PO3BHTOK MICT, 5IKi 3aXOILTIOIOTh HOBI TEPHUTOPIi,
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BHACJIIJIOK YOTO TIPUPOJIHI BOJONMU CTAIOTh MiCHbKHMMH Ta MOYUHAKOTH aKTHBHO
BUKOPHCTOBYBATHUCS KUTEISIMU Merartoicy [3, c. 58].

VY mexax micra J{HIMpo po3TaloBy€eThCsl 3HAYHA KUTBKICTh 03ep. MichKi
BOJJIOWMH aKTHBHO BUKOPHCTOBYIOTHCS MICIIEBUMH MEIIKAHIISIMH, Ha iX Oeperax
MH MOXXEMO 3yCTPITH puOaIOK-II0OUTENIB Ta BiANOYNBAILHUKIB. MiCbKi BOIO-
MU MOCTIHHO MiJIal0THCS BIUIMBY PI3HOMaHITHUX 3a0pyJHEHb Ta MOCTIHHOMY
BILIUBY JIFOJCHKOT AisTbHOCTI. OCKUIbKY BOJIOMMHU 3HAXOAATHCS B MEXKaX Mera-
MOJIiCy SIKM HACMYEHUH MiANPUEMCTBAMH BaKKOI MPOMHCIOBOCTI TO 70 HUX B
3HAYHIN KUTBKOCTI 3 MUJIOM Ta CTIYHUMH BOJAMH TOTPAILISIOTH BAXKKI METalIH,
SK1 MOTPAIUISIOTH O BOAOMMHM Ta HAKOMMYYIOThCS B MYJIMCTHX TOKJIagax ado
MOTPAIUISIOTH 10 TPOQIUHUX JIAHIIOTIB Ta HAKOIMMYYIOTHCSI B KMBHUX OpraHi3-
Max, SIK HacJiIOK YMHATH HETaTHBHUI BIUIMB Ha BCIX €Talax >KUTTS OpTraHi3mMy
OCKUIbKY BOHU HE BUBOJSTHCH.

Bonu € 3pyuHUMH 7151 IPOBEACHHS TOCIIIKEHb OCKIJIBKH 3HAXOAATHCS B
MeKax HacelICHUX ITyHKTIB Ta He MOTpeOyI0Th 3HAYHUX TPAHCTIOPTHUX BUTPAT.
ToMy MOHITOPUHT IOCIiIKEeHb OeTa-, raMMa-BHIIPOMIHIOBaHHSI PeKpeamiiHux
30H M. JlHinpo Ha mpuknaai ainstHoK O3epa JlomiBerke Ta O3epa Kypsiue B
Cy4acHUX YMOBaxX Ha/I3BHUYAIHO aKTyaJeH.

AHani3 octanHix nmyOmikauniii. PagioakTHBHI pe4OBHMHM MalOTh NpH-
POJIHE TIOXO/XKEHHS Ta IX MOYKHA 3yCTPITH B HABKOJIMIIHBOMY CEPEIOBUIII, BOHH
€ TIPUCYTHIMH B TIPyHTaX, KaMiHHi, BOJi, a TAaKOX B MOBITPI Ta POCIUHHOCTI.
HasBHiCTh MaHMX CHONYK B HPUPOTHOMY CepeoBHUII (OpPMYye TPUPOIHUN
pamianiiHui GoH, 110 YNHUTH MOCTIMHUIN BIUIMB Ha *uBI opraHizmu. CepenHim
MOKa3HUKOM TPUPOIHOT 103U BUIIPOMIHIOBAHHS ISl JIOIMHU B CBITI MPUHHATO
BBakatH 2,4 M3B Ha pik. [lana 103a BUETBEpO MEPEBUIIYE CEPEAHINH CBITOBUI
piBEHb IITYYHOI'O BUIIPOMiHIOBAaHHS, SIKWH 3rigHo nanux 2008 poky ckianas
omu3bko 0,6 M3B Ha pik [9, c. 9].

Buacinok aBapii Ha YopHOOUIIBChKiH aTOMHIN €IEKTPOCTAHIIIT 26 KBITHSI
1986 poky B HaBKOJIUIIHE CEPEOBHUIIE MOTPAIKIa 3HaYHA KUTbKICTh 130TOIIB
B)XKHX MeTajiB. BHacinok BuOyxy yTBopuiiacs xmMapa, HaCH4eHa paioaKTHB-
HUMH CIIOJTyKaMH, sIKa IPOTSATOM 2 TH)KHIB 3HaXOuiIacs B aTMOC(HEpHHX 1apax
€Bporny, a Ha 3eMHY MMOBEPXHIO OCIAaly i30TONU MeTaliB: 1e3ito-134 (mepion
po3nany 2 poku), ne3ii-137 (nepion HaniBposmnay 30 pokiB) Ta cTpoHIi0-90 3
nepiofom HaniBpo3nany 29 pokis [13, c.150].

Sk pesynbTar, BayKKi METajd MOTParnwiId A0 Tpo(iyHHMX JAHIIOTIB Ta
HAKOITMYYIOThCS B )KUBUX OpraHizMax. BHaCIiJOk akyMy/TrOBaHHS BiJJ0yBa€ThCs
BIUIMB Ha BCi CHCTeMH opraHiB. Uepes posmnaj B opraHizmi Bii0yBa€eThCsl BIUIUB
Ha FeHEeTHYHHI MaTepiall, K HaCIiI0K CIIOCTepiracMo BUHUKHEHHS MyTallill Ta
MOSIBY TEHETUYHUX 3aXBOPIOBaHb [4, ¢. 49].

Ocinuii paiioakKTUBHUI MTHJI TTOCTYIIOBO TIOKPHBABCS IIAPOM IPYHTY, a Y
BOJIOMMAX 3HUKAB IIiJI TOBIICK MYJIUCTUX MMOKIAJiB. BHACTIIOK MOUaTKy aKTHB-
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HOi (ha3u poCiiichKO-YKpaiHCHKOT BIHHM MM MOKEMO CIIOCTEpIrard MopyLIeHHS
I'PYHTOBHMX Mac BHACTIJIOK BUOYXiB Ta IH)KEHEPHHUX POOIT, IO CIIPUYMHSIE TIOTpa-
IUISTHHSL B TAJIOBI MACH 130TOITIB BaXKKHUX METaTiB. SICKpaBUM MIPUKIIAZIOM € TIepe-
OyBaHHS BIHCBK pociiicbkoi Qezepartii B 30HI BiI4y>KeHHS, a caMe Ha TEPUTO-
pii «pymoro Jicy» Ta MpOBENEHHS IH)KEHEPHUX pOOIT, SIK HACIIIOK, BiIOyIoCs
BUBUILHEHHS Ta MOTPAIUISIHHS paliOHYKJIIAiB 10 atMocdepu Ta BogoiiM [ 7, c. 20].

IMocranoBka 3aBaaHHs. BusHaueHHs pajioaKTUBHOCTI Ha BOJONMAXx,
TakuX, K o3epo JlomiBchke Ta Kypside, € BayKIIMBUM eTaroM y BUBYEHHI Ta OIIHII
EKOJIOTIYHOTO CTaHy ITUX NMPHUPOIHUX BOAOHM. PamioakTHBHICTH € KIIOUOBHM
MTOKAa3HUKOM, 1110 BifloOpaskae piBeHb IHTEHCUBHOCTI BUTIPOMIHIOBaHHS Ta MOXKE
BKa3yBaTH Ha CTyMiHb 3a0pyAHEHHS BOAW BaKKMMM Merajamu. [IpencTtaBieHo
JOCHiKeHHs pafianiiinoro ¢oHy Ha o3epax JlomiBchke Ta Kypsiue 3 mertoro
OTPUMAaHHS JIAHUX 010 PIBHS Pa/Ii0aKTUBHOCTI, 1110 € BUPILIAIBLHUM JUISI OLIHKH
BIUIMBY Ha JIOBKIJUIS Ta O€3IEKy JTIOAEH, AKi KOPUCTYIOTHCS MU BOJIOMMaMHU.

AHaJi3 Ta MOpiBHAHHS BUMIPIOBAaHb PaJi0aKTHBHOCTI Ha WX 03€pax J103-
BOJIUTH OTPUMATH BayKJIMBI BUCHOBKH IIPO CTaH IXHBbOTO pajialiiiHoro 3adpya-
HEHHS Ta MOXJIMBI HACIIJKU JUIl NPUPOJHOTO CEPElOBHINA Ta JIOACHKOTO
3JI0pOB’Sl.

Marepiaau ta mMeroau. MicuieM NpOBeAEHHS JOCIIKEHb CITyryBaia
Oeperosa 30Ha JlomiBcbkoro Ta Kypsiaoro ozep. O6uaBI BOIOWMHU pO3TAIIOBY-
I0ThCs Ha JTiBoMy Oepesi micTa J{Himpo. o ix 6eperiB miTbHO IPUCTYIIAE MiChKa
3a0ynoBa. Jlani BogoiiMu € 3py4HMMU ISl TPOBEICHHS IOCIIIKEHb, OCKUIBKN
He MOTpeOyIOTh 3HAYHUX TPAHCIIOPTHUX BUTPAT.

[Tpu BHOOPI IISHOK BpaxoByBajach iX MOMYJISPHICTH Cepell MiCIeBUX
MEIIIKAHIIIB, BUMIPIOBaHHS MPOBOJWIIA Ha JJISIHKAX, J€ CIIOCTEpiranacs Hai-
OUIBIIIA KUIBKICTE BIIITOYNBAIIEHUKIB.

BumMiproBanHsl pafiioaKTUBHOCTI MPOBOJMIN 3 JOIIOMOTOIO JT03UMETPY,
BH3HAYaJIM PiBeHb 3 Ta Y YaCTUHOK. BUMiproBaHHS MPOBOAMIN LUIIXOM BHKO-
puctanss no3umerpy PKCB-104.

PesynbTarn gocaimkenb. JIOMiBCbKe 03€p0 3HAXOMUTHCS Ha JiBOOE-
pexHii nisHI Micta J{Hinpo B Mexax AMyp-HKHBOTHIIPOBCHKOTO paiioHy
B MEXKax JKUTIOBUX MacuBiB KaM’sHCBEKOTO Ta JIOMIBCHKOTO (KOJHUIITHIM JKHUT-
noBuii MacuB OpyH3eHCHhKUIT). JIoMiBChKe 03epo Mae croixydeHHs 3 J{HirmpoB-
CHKHM BOJIOCXOBHIIEM — 3aBJsiku Kam’sHcbko-JlomMiBehKOMY KaHauny |5, ¢.123].

Ha mMomMeHT nmpoBeeHHsT 1OCIiIKeHb IIolIa BOAHOTO A3epkana Jlomis-
CBKOTO 03€pa CTaHOBUTH 12 rexTapis, a foBxuHa 917 M, cepenHs MHUpHUHA BOJO-
¥iMU cTaHOBUTH 130 M, TOBXKUHA HAUIIMPINOT NIJISTHKU CTaHOBUTH 180 mMeTpu.

[Mmubrna HaWIMOIIOT NIISTHKA CTAaHOBUTH 5,0 METpH, a JOBKUHA IITYIHO
CTBOPEHOTO JPEHAKHO-TIAaBOIKOBOTO KaHAITy cTaHOBHTH (Kam’sHCBbKO-JIoMiB-
cekuit, JIiBoOepexHuit kanam) — 1600 meTpw.

Ha ninsakax, e mpoBoauiIrcs A0CTipKeHHs, 6eperu JlomiBchkoro o3epa
BKPHTI 0YEPETOM O3E€PHUM, a HA OKPEMHUX MIUTKOBOIHUX AUISTHKAX MU CIIOCTEPi-
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raeMO POri3 MIUPOKOJIMCTHUH Ta Cycak 30HTUYHUH, a HA OKPEMHX JAIISTHKAX cepel
o4epeTy 03epHOTo CIOCTEPITaEThCsl HASBHICTD POT03y BY3bKOJIHCTOTO [8, . 47].

JlonHa (ayHa BOZOMMHU IpENCTABICHA IIEPEBAXKHO JTMUMHKAMU KOMaX —
MOTHJIb, THIYMHKA 0a00K Ta iH. Ha mHI BOmoiMH MU CITOCTEpiraEMo HasIBHICTH
3aJUIIKIB JIBOCTYJIIKOBHUX MOJIIOCKIB, TICJIS aHali3y OOOJOHOK BCTaHOBJICHO
HasBHICTh MEPIIBHULI 3BHYaiHOI. THTIOBUME IpeCcTaBHUKaMHU 0e3XpeOeTHHX
€ MEJMYHA I1’SBKa, sIKa BIJIHOCUTHCS JIO KUTBUACTHX UEPBIB Ta HAJICKHUTH JIO
UepBOoHOT KHUTH YKpaiHu.

Bunosnii ckinan cucremu [IpoTOBUiBCEKUX 03€p, IO SKUX BITHOCHTHCS i
Jlomichke 03epo, Briepire omucannii M. I Koporknm y 1949 pomi Ta HapaxoBye
29 BuniB ixtiodayHu. Y npubepexHiii 30HI BOAOWMH HaHOIIbII YUCETbHUMU
€ BIBCSIHKA, Kapach (30JI0THI), TUIOCKUPKA, JIALI, MJIiTKa, BEPXOBOAKA, HOPK Ta
oKyHb. OKpiM BHIIIEBKa3aHUX MPEICTABHUKIB HA TEPUTOPIi 3aKa3HUKA JTOCIiJI-
HUKaMHU (DIKCYe€ThCS HASBHICTH OOMEXEHOI MOMyisimii MIHOTH YKpaiHCBKOI,
ByI'pa Ta COMa €BPOINEHCHKOTO.

3 HasBHUX IMPEJICTAaBHUKIB iXTiopayHH 3 BHIM MAIOTh OXOPOHHHIA CTaTyC
Ta 3aHeceHi 70 YepBOoHOT KHUTM YKpaiHH, B TOMY 4HcHi 3adikcoBaHo Oepiua
Sander volgensis y ciuni-mroromy 2022 poky. [lo UepBonoro criucky JHinpore-
TPOBCHKOT 00J1aCTi HAJIEKATh 2 BHIH.

HapaxoByetncst 11 BB POMUCIIOBO ITIHHUX Ta MAJIOIIHHUAX BHIIIB PHO,
10 € 00’ €KTaMH IPOMUCITY, CEPel AKMX HaWO1IIbIIe 3HAaUeHHS Ma€ IIyKa, IUTiTKa
1 Kapach cpiomsacTuii.

O3sepo Kypsiue € 11ie oHOW BHYTPIIIHBEOK BOAOMMOIO M. JIHinpo, naHe
03€po HaJIeKHTh J10 ccTeMH [IpoTOUiBCHKUX 03€p, SIKi 3HAXOAATHCS B MEKax 1ep-
1roi Ha/13ariaBHoOI Tepacy pidke JIHINPO Ta YIOrOBUH MiXK HUMH, JIE 1 pO3Tallo-
BYIOTBCS ITPOTOYHI 03epa Ta 3a00JI09YCHI MPOTOKH Mixk HUMH. O3€p0 pO3TaIIoBY-
€TbCs1 0E3MOCEPEHBO B MEXKAX KUTIIOBOTO MACHBY, a IOPYY 3HAXOAATHCS OYIMHKI
MelKaHiB Micta. Kypsiue 03epo € momymnspHuM cepesl MiCIIEBUX MEILIKAHIIB Ta
AKTHBHO BUKOPHUCTOBYETHCSI pHOATKAMU-TFOOUTEIISIMH Ta BiANOYNBAIbHUKAMU.

Bomnoiima mae noexuny 1,9 KiloMeTpiB, a ITUPUHA KOJIMBAETHCS B MEKAX
0,15-0,13 kimomeTpw, ImIoma BOAOWMHU CTaHOBUTH 25 ra. B Hamt wac cepemHi
TTHOWHHM BOJOWMHM KOJNHMBAIOThCSA B Mexkax 0,6-0,8 meTpm, a MakCHMalbHO
3aikcoBaHa rTMOWHA 2 METPH.

BunoBwuii ckiag pocIMHHOCTI Aemo 3011HEHUH, OCKIIbKH BOAOHMa 3Ha-
XOJHUTHCS B MeXax micta J{Hinpo, mpoTe Ha OeperoBiil MiHi1 MU MOXKEMO 3yCTPiTH
OuYepeT O3EPHUMU, POri3 MIUPOKOJIMCTHH Ta Cycak 30HTUYHHM, HA 3aruiaBHIN
TUTISTHITI MOYKEMO 3yCTPITH OCOKOBI TpaBH. 3aHypeHa BOIHA POCIUHHICTD MPE-
CTaBJICHA PIECHUKOM OJIMCKYYHUM Ta TPEOIHYACTHM, a TaKOX KyIIHPEeM 3aHy-
PEHUM Ta YPYTTIO KOJIOCHCTOI0. Ha MiIKOBOAII MOXKHA 3yCTPiTH HUTYATKY Ta
kaOypHULIo myxupydacty [2, c. 205].

Bupuarouu 610Ty BOIOMIMY BCTAHOBJICHO HAsIBHICTh 36MHOBOJIHUX — JKa0U
03epHOi. Ha y306epesxki B 3HAUHIH KiJIbKOCTI 3yCTPIUarOThCsl )KaOH Pi3HUX BIKO-
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BHX KaTeropiil. A Ia3yHU Bi]MIHHO BiJi 3MHOBOJIHUX MarOTh OUIbIIC BUIOBE
PI3HOMAHITTS 10 HUX MU MOXKEMO BIJTHECTH OOJIOTSHY ueperiaxy, BOASHOIO Ta
YOPHOTO BY’Xa.

BunoBuit ckman ixriodayHu € 30imHeHWH, Hamu Oyno 3adikcoBaHO
10 BuziB, HAWOLIBII YUCETHLHOO € POAMHA KOPOTOBi. B X011 poBeIeHHs 10CITi-
JDKEHHS BOZIOMMU OyJ10 BCTAHOBJICHO, IO TUIIOBUMH NPEICTABHUKAMH € IUTITKA,
Kapach CpiOJscTHU, KPacHOIIpPKa, BEPXOBOJKa, uebadok amypchbkuil. I[licis
ONUTYBAaHHS PUOAJIOK-TIOOUTENIB OyJI0 BCTAHOBJICHO, 110 y BOAOHMY Camo-
BUIBHO 3acessuTh Kopora Ta O1Ioro aMypa — MPEICTaBHUKH POTUHU KOPOIIOBI,
o € Giomemioparopamu. PoxamHa oKyHEBUX TpeCTaBlieHa PIYKOBUM OKYHEM,
3a CBiAUEHHAMH pudanok-moourenis y Kypsuomy o3epi QpikcyeTbest COHIUHUN
OKYHb, SIKUM Halle)KUTh A0 POAMHH IeHTpapxoBi. Ll[ykoro 3BHYaiiHOIO TIpen-
CTaBJICHA POJIMHA NIYKOBi. 301IHEHUI BUJIOBUI CKJIaJl MU MOXXEMO MOSCHUTH
HE3HAYHUMH PO3MipaMy BOJOMMH Ta BiJICYTHICTIO 3HaYHUX TinouH [10, c. 19].

Ha JlomiBcbkomy Ta Kypstaomy o3epi MpOBOIWIN BUMIPIOBAHHS PiBHS
Oera Ta rama BUITPOMiHIOBaHHSI.

[opiBHrorouM piBHI OeTa BUITPOMiHIOBaHHS Ha 000X 03epax (pUCyHOK 1),
MH MO>KEMO 0aunTH, 10 Ha 3 AisHKax JIOMIBCHKOTO 03epa MoKa3HUKH BHITPOMi-
HIOBaHHS € BUILIMMH HiXk Ha 03epi Kypsiue, a came Ha 2, 3 Ta 4 ninsukax [ 1, c. 78].

0,006
0,005
0,004
0,003
0,002
0,001

W Kypsaue

M /lomiBCbke

JlomiBcbke

Kypaue

Puc. 1. llopiBHssibHA aiarpama B-unpomMinoBanns o3epa Kypsiue Ta JlomiBcbkoro mieca

Mu MOKEMO MPUIYCTUTH, 10 BUIIWN PiBEHb P-BHIIPOMIHIOBAHHS MOXKE
OyTH TIOB’s13aHMN 3 ONM3BKICTIO /IO BaXKIWBOI TPAHCIIOPTHOI apTepii micta —
JloHEebKOTO II0CE, a TAKOXK IO MIiAMPHUEMCTB Ba)KKOT IMTPOMHUCIOBOCTI. 3T1IHO
JKypHaITy TIOJBOBHX JOCII/DKEHb Ha JUISTHKAX, IO 3HAXOAATHCA y Oe3nocepes-
Hilf OJTM3BKOCTI 10 aBTOMOOUIBHOI MaricTpaini € 2 Ta 3 nmpoOHi AiITHKH. BapTo
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MPUIMYCTHUTH, 110 BaXKKi METaJIH MOTPAIUISIOTH 13 3aJIMIIKaMH 3ropaHHs HadTo-
MPOAYKTiB 200 3 MUJIOM Bil METamypriiHUX KOMOIHATIB.

Cnin Big3HauuTH, 110 Ha 03epi Kypsaue Mu MOkeMO crocTepiraTi CXoxy
TEHJICHIIII0, 3 BiIJAJICHHsM Bijl JIOHEIbKOro 11oce Bi0yBa€eThCSl TOCTYIOBE
3HWYKEHHSI PIBHSI BUIIPOMIHIOBAaHHS.

Sk BiZIOMO TaMMa-BUIPOMIHIOBAHHS Ma€ HANOUIBIIY EHEpriio Ta, sSK
pe3ynbTaT, YMHUTH OiNbII 3TyOHY Jil0 Ha OpraHi3M Ta HABKOIMUILIHE CEpPeio-
Bumie. CaMe BOHO CIPUYMHSIE HAWOUIBINY KiNBbKICTh MYyTallill 1 MOLIKOIKEHb
TeHEeTHYHOTO Marepiajy Ta 3[JaTHe MPOHUKATH Y BCi TKAaHWHU opranizmy. [Ticis
MPOBEJICHHST BUMIPIOBaHb OyJI0 BHKOHAHO aHaJli3 OTPUMaHUX Pe3yJIbTaTiB.

[IpoananizyBaBIuu pe3yabTaTd BUMiproBaHb Ha JIoMiBchKkoMY 1ieci (pucy-
HOK 2), HaMu OyJI0O BCTaHOBJICHO, 1110 Ha JIOMiBCBKOMY 03€pi CIOCTEPIratoThCst
BHIII MIOKA3HUKH FAaMMa-BUIIPOMIHIOBAHHS Ha 2, 3 Ta 5 AUISHKAX, MaHi JITSTHKA
HaOMMK4e PO3TAIOBYIOTBCS A0 TPAHCIOPTHOI Marictpaii. MakcuManbHHUN
MOKa3HUK MU CIIOCTEpiraeMo Ha 3 JijistHil, BiH cTanoBUTH — 0,007 MK3B/T, 110 €
HaMBHIIMM NOKAa3HUKOM Yy MOPIBHIHHI 3 ycima ainssHkamu. HalimMeHmmii nokas-
HUK CIIOCTEpiraeThest Takok Ha JlomiBcbkomy o3epi Ta ctanoBuTh 0,002 MK3B/T,
BiH CIIOCTEpIraeThcs Ha MpoOHil JutsHIi Ne 1, sika po3TamioBaHa HEMOJANIIK
BiJI JIiCY Ta € HaWOUIBII Bi/IIaIeHOO B aBTOMaricrpaii. A Ha Kypsiuomy o3epi
HaliMeHIui mokasHuk craHoButh (0,003 MK3B/T, BiH criocTepiraerhcs Ha 2 1a 3
MPOOHMX TUIOMIAX, SIKi € BIIJTaJICHUMU Bijl aBTOMAricTpalli.

Ha Kypstaomy 03epi MaKcUMaJTbHUH TOKa3HUK CIIOCTEPIracThest Ha 4 UTSHIT
i cranoBuTh 0,005 Mx3B/T. Ha 3-X 3 5-T mpoOHUX AUISIHOK PIBEHH T'aMMa-BUIIPO-
MIHIOBaHHS € BUIIUM Yy NMOPiBHAHHI 3 KypsiunM 03epoM. 3HOBY K TakH 11e MOJKHa
TIOB’s13aTH 3 HASIBHICTIO TIOPYY METATYPriiHUX KOMOIHATIB Ta aBTOMaricTpaiei.

0007 —
0,006
0,005
0,004
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Puc. 2. IlopiBHsIbHA iarpama y-BHNPOMiHIOBaHHS o3epa Kypsiue Ta JlomiBcbKoro mieca
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Sk 1y Bunanaky 3 Oeta BUIPOMIHIOBaHHSIM, HaWOUIBINI PiBHI pajiamii-
HOTO 3a0pyIHEHHS TraMMa-BHIIPOMIHIOBAHHS CIIOCTEPIraloTbcs Ha MPOOHUX
JUIISTHKAX, 1[0 HAOJVMOKEH]1 JI0 aBTOMAaricTpati, TOOTO Ipyra Ta TpeTs JIiIsTHKA.

S0 po3paxyBaTH cepeHii MoKa3HUK Ha 000X BoJoWMax, BiH € OfHa-
koBuii — 0,004 MK3B/T. Ajie BapTO 3BEpTaTH yBary Ha JUISHKH, € BiH € BHIIIM —
HACKUIBKM IHTCHCUBHO BOHU BUKOPUCTOBYIOTBCS JroApbMu. Ha JlomiBchkoMy
Ijieci B JIITHIA TepioJ] CIOCTEPIraeThCs 3HAYHA AKTUBHICThH BiAMOYMBAIBHH-
KiB, a Ha KypsdoMmy o3epi MH MOXEMO 3yCTPIiTH y OUIBIIOCTI BUMA/KIB JIMIIE
puOaTOK-JIFOOUTEITIB.

[Ipu po3paxyHKy cepeJHbOTO MOKa3HWKA raMMa-BHIIPOMiHIOBAHHSI, BiH €
BunuM Ha JlomiBchkomy mieci i cranoButh 0,004 Mx3B/T, a Ha o3epi Kypsiue —
0,003 mMx3B/r. Sk 6aunmMo, Ha JIOMIBChKOMY TIJIECi TOKA3HUKH € OIIBIIIUMU TaM-
Ma-BUIIPOMIHIOBaHHS, IEPEBUIIICHHS cTaHOBUTH Jiuiiie Ha 0,001 Mk3B/T. Okpim
Omm3bKoCTi JIOMIiBCBKOTO TUIEeca 0 TMiAMPUEMCTB Ba)KKOT MPOMHCIOBOCTI, Ha
piBeHb pajianiiHOrO 3a0pymaHEHHS MOXe Oe3locepeTHbO BIUITMBATH CIONY-
yeHHs 3 p. Juinpo.

Sk 6aunMo, HeOOX1THO TIPOBOUTH JOCIIKEHHS PIBHS pa IialliiHOro 3a0py/I-
HEHHSI, aJDKe 00MBI BOJIOWMH € TIOMYIISIPHUMH cepeJ] MelIKaHIiB MicTa. Tomy, st
3armo0iraHHsl OTPYEHHSIM BaKKUMU MeTaJlaMH HEOOXiJJHO TIPOBOJJUTH MOHITOPHUHT
Ha TIOCTIiHHIM OCHOBI Ta 3a HEOOXIHOCTI 3a00POHSTH JIOCTYT JI0 BOJOHNMHU.

BucHOBKH 3 I0CIKEHHS Ta MEPCHEKTHBH MOAAIBIIOI0 PO3BUTKY B
uboMy HanpsiMi. Panianiiine 3a0pyaHeHHs Ha HOMIBCI)KOMy ta Kypstuomy o3epax
MOXKE CTAaHOBUTH MOTEHIIHHY 3arposy Juis 310pOB'st Jroziel 1 exocucteM. HeoO-
X1THO 3/IHCHIOBATH MOAAJBII JOCTIPKEHHS Ta IPOBOAUTH MOHITOPUHI pajiia-
[ITHOTO CTaHy IIUX BOJOMM JJIsi OTPUMAHHS OUIBII JJOCTOBIPHUX PE3YJIBTATIB.

VY pesynbrari mpoBeneHoi podoTH HamMu OyJI0 OTPUMAaHO HACTYIIHI Pe3Yiib-
TaTu: HaJaHo (i3uKo-reorpadiuyHy XapakTepUCTUKY MICBKHUX BOJOHM — 03epa
Kypstue Ta JlomiBchKOTO TIeca. BUKOpUCTOBYIOUM JiTepaTypHi JpKepena Ta
IIPOBOJISTYH BJIACHI JIOCIIIJHKEHHS, OyJI0 BU3HAYEHO BIUIMB pajlialliiHOro 3a0py/i-
HEHHSI TEPUTOPIH Ha 370pPOB’s JIIOMHU Ta Ha ekocucTemu. [liBuiieHuii piBeHb
panmiaiifHOro BHITPOMIHIOBAaHHS YMHHTH HETAaTWBHUH BIUIMB Ha BCIX DIBHSX
opraHizariii )XUBOTO Ta MOXKE CIPpUYHHATH Totkokerns JJHK.

[pu noTpamisiHHi 0 Tpo(iYHOTO JAHIIOTa CIIOCTEPITa€ThCs M1 IBUILICHHS
KOHIICHTpALlii BaXKHX METATiB 3 KOKHHUM HACTYMHHM TPOQIUHHM piBHEM.
[TocTiiiHuii KOHTAKT 3 MIJABUINEHUM pPIBHEM pajiailii MO)Xe MaTh HEraTUBHUUN
BIUIMB Ha 3/I0POB'sl JIIOMUHU, CIIPUYUHSIFOYH PU3UKH TSI 11 Pi3MYHOTO CTaHy Ta
3JI0POB’sl, 30KpeMa paialliiiHi 3aXBOPIOBAHHS Ta OHKOJIOTIYHI 3aXBOPIOBAHHS;
NPOBEJCHO BUMIpIOBaHHs OeTa Ta rama BHIIPOMIHIOBaHHS Ha o3epi Kypsue ta
JlomiBchkoMy Tuteci. Ha OCHOBI BHMIpIOBaHb MPOBEICHO TMOPIBHSHHS DPiBHS
paaiamiiHoro 3a0pyaHEHHS 000X BOIONM BCTaHOBJICHO, 1110 PiBEHb O€Ta BUIIPO-
MIHIOBaHHSI Ha 000X Bojoiimax ctaHoBuTh 0,004 MK3B/T, a piBeHb ramMma-BH-
NPOMIHIOBaHHS € BUIIUM Ha JloMmiBchkoMy Tuieci Ta craHoBuTh 0,004 MK3B/T
y nopiasiaHi 3 0,003 Mk3B/T. HaiiBumuii — 0,007 Mk3B/T, Ta HaWHWKINH —
0,002 MK3B/T MOKa3HUK raMMa-BUIIPOMiHIOBaHHS 3a(hikcoBaHO Ha JIOMiBChKOMY
ieci. A HalOUIBIIUI MOKa3HUK OeTa-BUMPOMIHIOBaHHS HaBMaku 3a()ikCOBaHO
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Ha o3epi Kypsiue Ta JlomiBebke mieco, Bin ctanoButh 0,006 Mx3B/r. Ha 060x
BonO¥Max Oyio 3agikcoBaHo piBeHb OcTa-BunpomintoBaHHs 0,003 MK3B/T, 1110
€ HallMEHIIUM.

HaiiBuii moka3HUKM CHOCTEPIraloThCsi Ha MPOOHMX IUIOLIAX, SIKi Ha-
OMmmK4Ye pO3TAlIOBYIOThCS 1O aBTOMOOLIBHOI MaricTpaii — JloHenpke mioce.
Crix mpumycTUTH, IO BHACTIJOK 3ropaHHS HAa(TOMPOMYKTIB y X 3ajHIIKax
MICTATBCS BayKKi METaJIH.

Uepes Onu3bKicTh JIOMIBCHKOTO Ijieca O BEJIMKHUX MPOMHUCIIOBUX TIiji-
MPUEMCTB, 1[0 PO3TAIIOBYIOTHCS Ha TIpaBOMY Oepesi MicTa, Ha HOro TEPUTOPito
3 MWJIOBUMH MacaMy MOTPAIUISIOTh BIIXOIU BayKKOT POMHUCIIOBOCTI. Pekomen-
JIy€ThCSI BKUBATH 3aX0/IU 3 0OMEKEHHS JIOCTYITY JIO 30H 3 IiJIBUIIICHUM pajia-
iHHUM (POHOM 3 METOIO 3aro0iraHHs MOXIIMBUX HETaTHBHHUX HACIIJIKIB JIJIS
BiJIBiJ{yBa4iB Ta MICIICBOI'O HACEIICHHSI.

Ha ocHOBI npoBeIcHUX JTOCITIIKEHb 0a)KaHO PEKOMEH/TyBaTH ITPOBOIUTH
peryispHUi MOHITOPHUHT PiBHS raMa- Ta OeTa-BUIPOMIHIOBAHHS HA MIPUPOIAHUX
Ta MTYYHUX BOAOMMAX, IO PO3TAIIOBYIOTHCS B MEKaxX HACEIEHUX ITyHKTIB,
0COOJIMBO Ha JISHKAX, SIKi aKTHBHO BUKOPHUCTOBYIOTHCS MICLIEBUMH MEIIIKaH-
SIMH JJ1s1 peKkpeanii. Y pasi BUSIBICHHs MEpEBUILCHHS TMOKa3HUKIB Oera- Ta
raMa-BHITPOMIHIOBaHHS TIPOBOJIUTH 3aXOIW 3 OOMEKEHHS JAOCTYIY Ul MEII-
KaHIIB MiCTa.

MONITORING OF RADIOACTIVITY SURVEYS
IN RECREATIONAL AREAS OF THE CITY OF DNIPRO
ON THE EXAMPLE OF LOMIVSKE LAKE
AND KURYACHNE LAKE SITES IN TODAY'S CONDITIONS

Buleyko A. A. — PhD (Biology), Associate Professor,
Dnipro State Agrarian and Economic University,
Alla.A.Buleyko@gmail.com

The article presents the results of monitoring studies of beta and gamma
radiation in recreational areas of the city. Dnipro on the example of Lomivske Lake and
Kuryachoe Lake sites in modern conditions. Today, this issue is relevant because of the
unsatisfactory radioecological situation in the region, especially at a time when military
operations are taking place in Ukraine. Our task is to constantly monitor radioactivity to
create safe recreational areas.

A review and analysis of literature sources on the impact on human health of
radioactive waste caused by the Chornobyl accident and the full-scale Russian invasion
was conducted, and the degree of y-radiation and B-radiation in 2024 was measured
using a dosimeter PKCB-104. The level of gamma and beta radiation was measured at
the recreational areas of Lake Lomivske and Lake Kuryachne, and graphs and diagrams
of differences in these test areas were constructed.

A comparative characterization was carried out to determine the degree of y-radiation
and B-radiation in the recreational areas of Lake Lomivske and Lake Kuryachoe.
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It was found that the highest indicators are observed in the test areas closest to
the highway — Donetsk highway. It should be assumed that as a result of the combustion
of petroleum products, their residues contain heavy metals. Due to the proximity of the
Lomivskyi Pleso to large industrial enterprises located on the right bank of the city,
heavy industrial waste enters its territory with dust masses.

It is recommended to take measures to restrict access to areas with increased
radiation background in order to prevent possible negative consequences for visitors
and the local population.

Based on the above-mentioned studies, it is recommended to regularly monitor
the level of gamma and beta radiation in natural and artificial bodies of water located
within settlements, especially in areas actively used by local residents for recreation.

Keywords: monitoring, recreational areas, radiation background, radiation
pollution, ecosystems.
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The paper presents a comprehensive study of fishing tourism as a promising
area of regional development, taking into account global experience and the specific
conditions of Ukraine. It is established that fishing tourism, as a component of
recreational and nature-based tourism, not only contributes to the growth of the local
economy but also performs an important socio-ecological function: it provides both
seasonal and permanent employment in rural areas, stimulates the development of small
businesses (particularly in the food service, accommodation, and transportation sectors),
promotes environmental education, and supports the conservation of aquatic biological
resources through the introduction of controlled forms of fishing.

The paper outlines key directions in the development of fishing tourism in the
European Union, North America, and Asia, where this form of tourism is an integrated
part of sustainable territorial development strategies, embedded in national policies,
and supported at the investment, institutional, and infrastructure levels. It is revealed
that the success of such models depends on clear rules of access to water resources,
balanced ecological pressure, and effective intersectoral coordination among tourism,
environmental protection, and fisheries sectors.

Against this background, a critical analysis of the current state of fishing tourism in
Ukraine is conducted. A number of systemic barriers are identified: regulatory uncertainty,
lack of comprehensive spatial planning of water bodies with tourism potential, weak
development of supporting infrastructure, limited marketing support, and poor coordination
between state authorities, local governments, and the private sector.

At the same time, the paper emphasizes Ukraine’s considerable potential for
establishing a competitive fishing tourism industry, owing to its extensive hydrographic
network, rich ichthyofauna, and the ethno-cultural diversity of its regions. A range
of practical recommendations is proposed for the institutionalization of this sector,
including the creation of a favorable investment climate, the development of regional
programs based on natural resource potential, the implementation of public-private
partnership mechanisms, and the introduction of adaptive management oriented toward
sustainable territorial development.

Keywords: fishing tourism, regional development, recreational fishing,
sustainable tourism, Ukraine, international experience.
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Problem statement. In the context of ongoing transformations driven by
decentralization processes, rural development, and the need to diversify the eco-
nomic base of local communities, the implementation of alternative forms of tour-
ism—particularly fishing tourism — is becoming increasingly relevant. This type of
activity combines recreational, economic, and environmental functions, proving
effective for sustainable territorial development in many countries. Meanwhile, in
Ukraine—despite favorable natural and geographic conditions, an extensive net-
work of water bodies, and widespread amateur fishing practices—fishing tourism
remains underdeveloped, poorly institutionalized, and only partially integrated
into national and regional tourism policies. The imbalance between existing poten-
tial and the actual state of the sector necessitates a systematic scientific analysis
to identify restraining factors and adapt global experience to Ukrainian realities.

Analysis of recent research and publications. The issue of fishing
tourism is widely covered within broader scientific approaches to sustainable
tourism, ecotourism, and natural resource management. In particular, works by
[1-3] explore the economic aspects of fishing tourism, its role in fostering social
cohesion, and preserving local traditions. In Ukrainian academic discourse, fish-
ing tourism is mainly addressed fragmentarily—within studies on tourism [6-7],
regional development [4], or rational use of natural resources. The lack of a
comprehensive interdisciplinary approach that incorporates foreign experience
determines the scientific novelty of this study.

Objective. The purpose of this research is to substantiate the potential of
fishing tourism as a tool for regional development in Ukraine based on the anal-
ysis of leading international practices and to determine the possibilities of their
adaptation to the national context. To achieve this goal, the following objectives
have been set: to analyze effective models of fishing tourism functioning in for-
eign countries; to characterize the current state and main challenges of fishing
tourism development in Ukraine; to identify factors that facilitate or hinder the
development of this sector; to propose practical pathways for integrating fishing
tourism into regional socio-economic development strategies.

Research results. The leading countries in fishing tourism development
demonstrate effective multi-level institutional support, encompassing national,
regional, and municipal levels. Key tools for implementing relevant policies
include national strategies, local initiatives, public-private partnership mecha-
nisms, and dedicated financial programs.

In the United States, the National Strategy for Sustainable Fisheries includes
grant support for tourism projects, environmental monitoring, and funding for fish-
ing-related infrastructure. Canada offers special licensing conditions for recreational
fishing tourists and tax incentives for small businesses operating in the fishing tour-
ism sector. In Norway, municipalities actively support small enterprises by subsidiz-
ing the construction of piers, campgrounds, and guesthouses. In Japan, communities
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organize festivals, training courses on traditional fishing techniques, and promote
the local lifestyle as part of intangible cultural heritage. Australia has implemented
partnership models in which local governments cooperate with tourism companies
to finance the promotion of fishing routes, environmental education programs, and

marine reserve conservation efforts (Table 1).

Table 1. Fishing Tourism in Leading Countries

. Institutional .
Country Maqu ?.’pes of Support Economic Effects Features /_Unlque
ishing Mechanisms Practices
Marine, NOAA programs, $50+ billion Extensive tour operator
USA freshwater, government grants, | annually; 500,000 | network; developed
sport fishing licensing jobs guide system
Freshwater, ice Simplified hgensmg, 2'3,00.0 se:_asonal Lake fishing with
Canada . small business jobs; regional
fishing . . comfortable lodges
support stimulation
. Municipal subsidies, Tourism as a Popularity of cod
N Oceanic, fjord : . o . e h
orway fishi regional promotion, | major income in | fishing; all-inclusive
shing eco-monitoring fjord villages fishing tour packages
Local initiatives, Integration of fishing
Japan Coastal, educational Coastal economy with traditional
p cultural fishing | programs, regional diversification Japanese cultural
festivals practices
.| Oceanic, reef Public-private Growth in marine Marlin and tuna
Australia g partnerships, . fishing; reef protection
fishing : . tourism market . .
ecotourism strategies and sustainable tourism

Fishing tourism demonstrates a significant multiplier effect on regional
development, particularly in the following areas:

— Employment generation. In several countries, up to 30—70 % of those
employed in the tourism sector in certain regions are engaged in fishing tourism.
For instance, in Canada, the recreational fishing sector generates over
23,000 seasonal jobs (guides, instructors, lodge staff, fishing gear vendors, etc.).

— Infrastructure development. Active fishing locations stimulate the
development of transport infrastructure, campsites, gear rental stations, dining
facilities, and lodging. This in turn supports adjacent industries such as trans-
port, construction, and trade.

— Territorial branding and tourist appeal. Well-developed fishing tour-
ism routes often become “tourism anchors” for depressed or lesser-known areas.

— Fiscal revenue. Through licensing systems, tourist fees, and
value-added tax collection, local budgets receive additional resources, which
can be reinvested in social and environmental infrastructure.

Thus, international experience demonstrates that-with effective manage-
ment, ecological balance, and active involvement of local communities—fishing
tourism can become a key driver of sustainable regional development.
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In Ukraine, fishing tourism is still in its formative stage, despite having
considerable natural-resource potential. According to the [5], the share of spe-
cialized fishing tourism in the overall structure of tourism services does not cur-
rently exceed 23 %. However, interest in fishing as a form of active recreation
has grown in recent years.

The most promising regional centers for fishing tourism in Ukraine
include:

— Odesa region (Danube Delta, estuaries, Black Sea coast);

— Kherson and Mykolaiv regions (Lower Dnipro, Black Sea waters);

— Poltava and Sumy regions (Vorskla, Psel, and Sula Rivers);

— Chernivtsi and Ivano-Frankivsk regions (mountain rivers suitable for
trout fishing);

— Kyiv and Cherkasy regions (Kyiv Reservoir, middle Dnipro);

— Zakarpattia region (mountain lakes, artificial ponds).

According to expert estimates, more than 1 million people in Ukraine
annually engage in fishing-related travel. However, the vast majority of such
trips are not classified as tourism services, as they occur outside organized tours
and without the involvement of tour operators. The fishing tourism sector is
currently characterized by a low level of formalization and insufficient infra-
structure support (Table 2).

Analysis of the presented data shows a gradual increase in key indicators
of fishing tourism in Ukraine during 2020-2022. Specifically, the number of
fishing tourists grew by 33 % — from 15,000 in 2020 to 20,000 in 2022, reflect-
ing steady growth in demand for this type of leisure activity. At the same time,
the number of tour operators specializing in fishing trips increased from 25 to
35, indicating rising entrepreneurial activity in this sector.

Table 2. Dynamics of Key Indicators of Fishing Tourism in Ukraine,

2020-2022
Indicator 2020 2021 2022 Notes
Number of fishing tourists | 15,000 | 18,000 | 20,000 | ~ Inereasing demand for fishing
Number of tour operators 25 30 35 Growing number of companies

organizing fishing trips

Average income per tourist 1200 | 1300 | 1.400 Increased spending on services and

(UAH) equipment
Total rexg/rilllg:)(mllhon 18 234 28 Positive revenue dynamics

The average income per tourist also demonstrates positive dynamics:
from UAH 1,200 in 2020 to UAH 1,400 in 2022. This growth can be attributed
to increased prices for tourism services and fishing equipment, as well as
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the expansion of available services. Overall sector revenue increased from
UAH 18 million to UAH 28 million — over 55 % growth — confirming gradual
economic activation of the industry.

These data indicate positive development dynamics of fishing tourism
in Ukraine, despite the lack of systemic state support and challenges related to
the security situation. This creates prerequisites for further institutional devel-
opment and expansion of offers in regions with high natural and recreational
potential.

The current fishing tourism industry in Ukraine includes three main
segments:

1. Amateur fishing. The vast majority of fishing tourists are recreational
amateurs who travel for leisure. Ukraine hosts a significant number of fishing
bases, private water bodies, and facilities offering paid fishing services.

2. Fishing tournaments and festivals. Annual events are held in various
regions of Ukraine, bringing together fishing enthusiasts, generating tourist
flows, and stimulating infrastructure development at the local level.

3. Commercial fishing. Some water bodies, mostly privately owned,
specialize in paid fishing services with well-developed leisure infrastructure
(cabins, gear rentals, meals, etc.).

Despite its considerable potential, the industry faces a number of objec-
tive challenges (Table 3). The main constraints include:

— Underdeveloped infrastructure, including limited access to water bod-
ies, lack of specialized fishing bases, poor service quality, and no equipment
rental services.

— Environmental issues, such as water pollution, uncontrolled fish har-
vesting, poaching, and declining biodiversity in aquatic ecosystems.

— Low visibility and promotion, both domestically and internation-
ally. Fishing tourism is not yet positioned as a distinct competitive niche in the
national tourism strategy.

Table 3. Key Problems and Challenges of Fishing Tourism in Ukraine

Problem Description Potential Solutions

Investment in infrastructure;
creation of conditions for
private mvestment

Fishing limits, creation of
protected areas, environmental

Lack of specialized fishing

Underdeveloped infrastructure . .
P locations, bases, and services

Environmental issues Water pollution, declining fish

populations education
Legal compliance of fishin Poaching, lack of control, Enhanced enforcement,
& P & unregulated fishing promotion of legal regulations
Lack of qualified personnel Lack of experienced guides | Development of professional
and instructors training programs
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The prospective development of the sector requires comprehensive meas-
ures. First and foremost, this includes infrastructure modernization — building
new fishing bases, creating official fishing routes, and ensuring access to water
bodies. Public awareness initiatives should include responsible fishing educa-
tion and programs to preserve aquatic biodiversity. Finally, institutional and
marketing support — such as promoting Ukrainian fishing tourism internation-
ally and participating in industry exhibitions — could attract foreign visitors.

Some regions are already demonstrating successful examples of industry
development. For instance, Odesa Oblast is actively developing infrastructure around
the Dniester estuary through festivals and themed tours (Table 4, 5). The Danube Delta
is positioned as a location for ecotourism combining fishing and nature observation.

Table 4. Regions with the Highest Demand for Fishing Tourism

Region Number of Tourists Popular 1:“1shmg Main Fish Species
Locations
Kyiv Oblast 5,000 Kg“{ Reservoir, Catfish, zander, bream
nipro River
Dniester Estuary,
Odesa Oblast 3,500 Dniester River Common carp, zander, perch
Zaporizhzhia 4.000 Kakhovka Reservoir, Zander, crucian carp,
Oblast ’ Sea of Azov flounder
Kherson Oblast 2,500 Lower Dgg;ro, Black Flounder, pike, crucian carp

Table 5. Most Popular Fish Species and Their Fishing Season

Fish Species Season (Months) Regions Notes
Kyiv, Odesa, One of the most
Zander May — September Zaporizhzhia widespread game fish
Pike April — October Kherson, Odesa Popular among tournament
participants
Crucian carp March — November KZylv, Khersqn, Recreanonally attractive
aporizhzhia species
Common carp June — August Odesa, Zaporizhzhia Trophy fishing target

Prior to the full-scale war, Kherson and Zaporizhzhia oblasts were distin-

guished by their significant potential for fishing tourism development, thanks to
an extensive network of water bodies — the lower Dnipro, Kakhovka Reservoir,
the lakes of the Azov region, estuaries, floodplain ecosystems, and access to the
Sea of Azov. Numerous amateur fishing bases operated in the region, guided
excursion tours were organized, and fishing competitions were regularly held.
The most active centers of this activity included the Beryslav, Hola Prystan,
Henichesk, and Kamianka-Dniprovska districts. Fishing tourism contributed to
seasonal employment, the growth of small businesses, and was harmoniously
integrated into agro-tourism and eco-tourism practices.
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As a result of the temporary occupation of parts of Kherson and
Zaporizhzhia oblasts and the conduct of active hostilities, the tourism infrastruc-
ture — particularly related to fishing tourism — has suffered significant destruc-
tion or has been completely halted. Recreational facilities, fishing camps, and
guided tourist routes have ceased operations. In addition to the security factor,
the environmental situation further deteriorated following the destruction of
the Kakhovka Hydroelectric Power Plant in June 2023, which led to massive
shallowing of water bodies, degradation of aquatic ecosystems, and significant
loss of fish resources in the lower Dnipro.

Despite the extensive losses, both regions retain long-term potential for the
recovery and strategic rethinking of fishing tourism. In Zaporizhzhia Oblast, par-
ticularly in areas not affected by hostilities, there is potential for the gradual restora-
tion of local initiatives based on the natural assets of the Azov Sea coast, the Malyi
Utliutskyi and Molochnyi estuaries. In contrast, in Kherson Oblast, prospects for
recovery will largely depend on the pace of humanitarian demining, environmental
rehabilitation of the area, and the restoration of hydrological balance.

Overall, fishing tourism in Ukraine represents a promising area for the
development of the tourism sector, capable of attracting both domestic and
foreign visitors. However, its continued expansion requires the resolution of
several key challenges — improving infrastructure, maintaining the ecological
balance of aquatic ecosystems, implementing an effective natural resource man-
agement model, and encouraging private and community initiatives in this field.

Ukraine possesses significant natural and resource potential in the area
of fishing tourism, yet realizing this potential requires comprehensive reform
of management practices, harmonization with international standards, and insti-
tutional consolidation. Key conditions for the sustainable development of the
sector include effective cooperation between government agencies, local com-
munities, and businesses, development of environmental management systems,
and the implementation of modern marketing strategies.

Ukraine has several competitive advantages that create favorable condi-
tions for the development of fishing tourism (Table 6).

These include the natural diversity of aquatic environments — from rivers
and lakes to estuaries and the marine coast — which offers a wide range of
recreational fishing opportunities. Many rural and coastal areas are characterized
by relatively low population density, which promotes eco-tourism. Domes-
tic demand also remains stable: over one million citizens engage in amateur
fishing annually. Furthermore, the affordability of services compared to Euro-
pean alternatives, along with the growing number of local initiatives, particu-
larly in eco-fishing, enhances the attractiveness of the sector.

At the same time, fishing tourism in Ukraine faces several significant con-
straints. First and foremost, the lack of a unified national policy in the field of
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Table 6. Comparative Characteristics of the Potential for Fishing Tourism
Development in Ukrainian Regions

Resion Natural Existing Tourism Threats / Development
& Conditions | Infrastructure | Potential Limitations Prospects
Estuaries, Coastal L
Black Sea, . urbanization, High, if
Odesa Oblast . Moderate High properly
Dniester pressure on reoulated
River resources &
Dnipro River, War
Kherson Dzharylhach Severely Previously | consequences, | Moderate (in
Oblast Bay, damaged high destruction of | the long term)
floodplains Kakhovka HPP
. . Sea OfA.ZOV’ . Secupt[y Moderate,
Zaporizhzhia |  estuaries, Partial Moderate instability, with
Oblast Molochna infrastructure restoration
River destruction
Poltava Vorskla River, rI(J)i;:lc:tiOofn High for
Dnipro River, Limited Moderate p . domestic
Oblast . weak tourism ;
reservoirs . tourism
activity
High with
Shatsk Lakes, . Seasonality, eco-
Volyn Oblast Stokhid River Moderate High logistics infrastructure
development
Western
Bug River, Competition Promising
Lviv Oblast | Carpathian High High petitiol in a niche
. from ski tourism
mountain segment
rivers
Chernivtsi Prut Rlv.e L Lack of Moderate
mountain Low Moderate . with cluster
Oblast promotion .
streams formation
Dnipro High pressure rljlilz\zg?n
Kyiv Oblast | River, Kyiv | Well-developed High from urban P é) F water &
Reservoir tourism bodies

Notes: the infrastructure assessment includes availability of accommodations, piers, rental
services, road logistics, and tourist navigation; tourism potential is based on a comprehensive
analysis of natural, social, and logistical factors; development prospects are evaluated
considering martial law, environmental risks, and interest from both domestic and foreign

tourists.

fishing tourism complicates coordination among stakeholders and hinders stra-
tegic planning. Poor infrastructure, particularly in terms of roads and services,
reduces the quality of the tourist experience. Statistical data on the sector’s eco-
nomic impact at the regional level is practically nonexistent. There is also a low
level of environmental awareness among tourists and communities, which leads
to violations of environmental rules — including illegal fishing and water pollution.

296




Boowi 6iopecypcu ma akeakynemypa, 1(17) /2025

To address these challenges, adapting proven international practices is
advisable. For instance, the introduction of municipal co-financing mechanisms
for the development of fishing infrastructure, as practiced in Norway, appears
promising. Establishing open registries of tourist locations and interactive
maps of water bodies, similar to those in the USA and Canada, can enhance
transparency and consumer trust.

Special attention should be paid to training certified fishing guides who
meet safety and environmental management standards. Japan’s experience
demonstrates the effectiveness of a cluster approach in revitalizing rural
communities with a focus on fishing as a tool for socio-economic development.
Digital solutions also hold promise — such as online platforms for booking,
equipment rental, and remote client support, as seen in Australia.

Moreover, integrating fishing tourism into national strategies for tourism
development, the green economy, and social adaptation (particularly of war
veterans) can generate a multiplier effect. It is essential that these processes
occur within a transparent legal framework and involve active participation
from the government, local authorities, and the private sector.

To ensure the sustainable development of fishing tourism in Ukraine, it
is essential to establish a coherent national policy that encompasses all levels of
governance — from legislative to executive. A crucial step in this direction should
be the development and adoption of a State Target Program for the Development of
Fishing Tourism, which must include clearly defined strategic goals, key performance
indicators (KPIs), implementation stages, and identified sources of funding.

To coordinate cross-sectoral interaction, it is advisable to establish
an interagency working group involving representatives of the Ministry of
Infrastructure, the [5] (SATD), the Ministry of Environmental Protection and
Natural Resources, the State Agency for Land Reclamation and Fisheries, as
well as the Ministry of Agrarian Policy and Food of Ukraine. One of the group’s
priority tasks should be to legally define the term “fishing tourism” and integrate
it into the current Law of Ukraine "On Tourism" as a distinct form of specialized
tourism.

Furthermore, a system for licensing fishing guide activities and certifying
tourist bases in accordance with safety and environmental protection standards
needs to be implemented. Legislative initiatives should also allow for the
development of recreational infrastructure within protected areas, provided that
principles of minimal ecological impact are observed. Economic incentives for
the sector may include grant programs, preferential loans, and tax benefits (e.g.,
temporary VAT exemption during the project launch phase), which would attract
investment and support small and medium-sized enterprises.
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In the context of decentralization, local governments play a key role
in implementing fishing tourism development policies. A priority task is the
inclusion of fishing tourism in territorial community development strategies.
Communities should initiate land allocation for tourism infrastructure
development (piers, campgrounds, recreation zones), stimulate entrepreneurship
(especially family businesses), and support local workforce training.

Particular attention should be given to public involvement in water
resource management — through public hearings, discussions of fishing
regulations, and promotion of environmental awareness. Active participation of
communities in international technical assistance programs (e.g., EU4Business,
Green Recovery) is also recommended.

Another important area is the formation of a modern marketing policy
and service infrastructure. It is proposed to create a national brand "Fishing
Ukraine" in the format of a unified digital portal with an interactive map of
water bodies, information on services, fishing rules, contacts of guides and
recreational facilities. Additionally, it would be worthwhile to initiate annual
fishing festivals in various regions, engage travel bloggers, industry influencers,
and appoint well-known personalities as ambassadors of the sector. The
distribution of print and digital guides in both Ukrainian and English would
contribute to the international promotion of Ukraine as a fishing destination.

Among priority infrastructure measures are: the reconstruction of access
roads to promising locations; the creation of standard fishing camp modules
(campgrounds, boat stations, sanitary units, waste sorting stations); and the
construction of training and methodological centers for guides and rescue
personnel. It is also advisable to implement eco-oriented solutions such as
ecological trails, information boards, viewing platforms, and signs with QR
codes containing up-to-date fishing rules, restrictions, and emergency contacts.

In conclusion, fishing tourism has the potential to become a significant
driver of regional development in Ukraine, provided there is a comprehensive
approach that combines regulatory frameworks, institutional decentralization,
entrepreneurial initiative, and modern marketing tools. The synergy of these
elements can ensure a new quality of recreation, employment, and sustainable
natural resource use.

To summarize, Table 7 presents a TOWS matrix demonstrating that
the strategic alignment of internal resources and external opportunities can
effectively compensate for the current limitations of fishing tourism in Ukraine.

Even under conditions of limited resources and wartime instability, the
implementation of these strategies offers real potential for the country to develop
a competitive and sustainable model for this tourism segment.
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Table 7. TOWS Matrix: Strategic Integration of SWOT Analysis Elements
for Fishing Tourism in Ukraine

Opportunities Threats
Strengths (S) — Diversity of water bodies SO Strategies

— Biodiversity « Utilization of natural resources to

— Fishing traditions create fishing clusters with ecological

— Geographical accessibility and gastronomic focus.

— Service affordability * Expansion of partnerships with
communities, private lodges, and
farmers.

* Service certification and guide
training based on existing resources.

Weaknesses (W) — Lack of strategy WO Strategies
— Weak infrastructure * Use of international projects
— Low service quality (USAID, GIZ) for infrastructure
— Lack of marketing development.
— Insufficient data and * Development of digital platforms
certification for service delivery and location
promotion.

* Launch of pilot regional initiatives
to promote fishing as a tourism
product.

Conclusions. The conducted research has shown that fishing tourism is a
promising tool for the socio-economic development of coastal, lake, and river areas,
capable of combining ecological sustainability, preservation of traditional liveli-
hoods, and income generation for local populations. International experience — par-
ticularly from Scandinavian countries, North America, and Japan — confirms the
high effectiveness of integrating fishing tourism into regional strategies, provided
there is state support, developed infrastructure, and a favorable natural environment.

The analysis of Ukrainian conditions reveals a number of objective bar-
riers that hinder the dynamic development of this sector, including: fragmented
legal frameworks, infrastructural deficiencies, low levels of promotion, and
weak integration of fishing locations into existing tourist routes. At the same
time, Ukraine’s significant water and biological resource potential (e.g., the
Danube, Dniester, Dnipro rivers, and Shatsk lakes) creates favorable conditions
for the formation of a competitive tourism product tailored to fishing enthusiasts.

Future research directions should focus on:

— Developing models of public-private partnerships in the field
of fishing tourism;

— Economic assessment of profitability and multiplier effects for territo-
rial communities;

— Studying the social dimension of local community involvement in
shaping tourism offerings;

— Evaluating the environmental impact of fishing tourism on aquatic
ecosystems;

— Exploring digital tools for promoting tourist destinations and the
potential of event-based formats (festivals, competitions, tournaments) in popu-
larizing fishing as a component of the national tourism product.
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PUBAJIbCbKUIA TYPU3M AK CKNAJOBA
PEFOHAJIbHOIO PO3BUTKY: CBITOBU AOCBIA
TA YKPATHCbKI PEANII

bypeaz M. I. — k.0.1., Ooyenm,
bawmannux I1. B. — cmyoenmxa,
Jiuna A. I. — cmapwuii suxnaoay,
Ooecvkutl HayionanvHuil yHisepcumem imeni 1. 1. Meunukosa,
marynaburhaz@gmail.com, bashtannykpolina@gmail.com,
lichnaya.nastya.95@gmail.com

VY po6oTi 3iliCHEHO KOMITIIEKCHE JOCIIKEHHS pHOAILCHKOTO TYPH3MY, SIK TIep-
CIEKTUBHOTO HAIIPSMY PEriOHaJIbHOTO PO3BUTKY, 3 YPaXyBaHHSIM CBITOBOTO JIOCBIY Ta
YKpalHCBKUX peatiil.

BusHaueHo, 1110 puOaibChKUIl Typu3M, OyIydH CKIIAJIO0BOIO PEKPEAIliiHOTrO i
MIPUPOJIOOPIEHTOBAHOTO TYPU3MY, HE JIUILIE CIPHSIE€ 3pOCTAHHIO JIOKAILHOI €KOHOMIKH,
a Il BUKOHY€ Ba)KJIMBY COLIIOEKOJIOTIUHY (DYHKIIO: 3a0e3reuye Ce30HHY Ta IOCTIHHY
3aiHATICTb HACENICHHS y CUTBCHKIN MICIIEBOCTI, CTUMYITIOE PO3BHTOK MAJIOTO ITi/IIIPHEM-
HUITBa (30KpeMa y cepi XxapayBaHHS, PO3MIIIEHHS, TPAHCIIOPTY), CIIPUSIE SKOIOTITHIN
MIPOCBITI Ta 30epeKEHHIO0 BOIHUX 0i0pecypciB depe3 BIPOBAKEHHS KOHTPOJIbOBAHUX
dbopMm pudanbCcTBa.

OKpeciieHO KIF0YOBI HAPSIMH PO3BUTKY PUOAJIbCHKOTO TYpU3MYy B KpaiHax €B-
pomneiicskoro Corosy, [TiBHiuHOT AMepuku Ta A3ii, e ug Gopma TypusMy € iHTerpoBa-
HOIO YaCTHHOIO CTPATErii CTAJoro pO3BUTKY TEPUTOPIH, 3aKpilUIeHa B HAIIOHAJIBHUX
MOJITHKAX, MIATPUMYEThCS IHBECTHIINHO, IHCTUTYIIHHO Ta iH(QpacTpyKTypHO. BusB-
JICHO, 110 BAYKJIMBOIO NIEPETyMOBOIO YCIIiXy TAKUX MOJIENIEH € HasIBHICTD YiTKUX MPABUII
JIOCTYILY JI0 BOJHUX PECYpCiB, 30aJaHCOBAHOTO HABAHTAXKEHHS HA EKOCHCTEMH, & TAKOXK
MDKCEKTOPHOT KOOpAMHALT MK TypHU3MOM, IPUPOIOOXOPOHHOIO JiSUTBHICTIO Ta PHO-
HUM rocrojapcTsoM. Ha nipomy Ti1i MpoBeeHO KPUTHUYHHI aHajli3 MOTOYHOTO CTaHy
pHrOaECHKOTO TypH3My B YKpaiHi.

BcTaHoBNeHO HasIBHICTh HU3KM CHCTEMHUX 0ap’€piB: HOPMATHBHO-TIPABOBY He-
BH3HAUEHICTh, BiICYTHICTh KOMIUIEKCHOTO IPOCTOPOBOTO ITAHYBAHHS BOJAHUX 00’ €KTIB
3 TYPUCTUYHUM IOTCHIIIAJIOM, CJIa0KUH PO3BUTOK CYIyTHHOI iH(QPACTPYKTYpH, 0OMe-
’KEHY MapKeTHHIOBY MiJTPUMKY, BIJICYTHICTh HaJIEXKHOI B3a€MOJIi MiXK OpraHamu Jiep-
JKaBHOT BJIaJIM, MICIIEBOTO CAMOBPSIIyBaHHsI Ta O13HECOM.

Bonnouac minkpecieHo, mo Ykpaina Mae Baromi nepeyMOBH JUIsi CTAHOBIICHHS
KOHKYPEHTOCIIPOMOJKHOTO PHOAIbCHbKOTO TYypH3MY 3aBISIKH PO3TalyKeHil Tigporpa-
¢iuHI Mepexi, 0araTcTBy ixTiohayHH Ta €THOKYIFTYPHOMY Pi3SHOMAHITTIO PETiOHIB.
3anponoHOBaHO HHU3KY MPAKTHUYHUX PEKOMEHIAIN MO0 IHCTHTYIIOHAI3AIll hOTO
HampsMy: (GOPMYyBaHHS CIPHUATIMBOTO IHBECTHI[IITHOTO CEpPEIOBHINA, PO3POOJICHHS
perioHaJbHHUX MIPOrpaM Ha OCHOBI MPUPOIHO-PECYPCHOTO ITOTEHIIay, 3alpOBa/KEH-
HS MEXaHI3MiB ITyOJIYHO-IIPUBATHOTO IAPTHEPCTBA Ta BIIPOBAPKEHHS a/allTUBHOTO
YIpaBIiHHS, OPIEHTOBAHOTO HA CTAIMH PO3BUTOK TEPUTOPIH.

KitrouoBi croBa: pubanbCbKUi TYpPH3M, PETiOHATBHHUN PO3BHTOK, peKpearliifHe
pHuOaNBCTBO, CTANNI TypHU3M, YKpaiHa, MI>KHAPOIHHUN TOCBI/I.
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The article presents a comprehensive study of modern trends in the development of
the labour market in Ukraine’s fisheries sector under complex socio—economic conditions,
demographic decline, and armed conflict in the east of the country. The key features of
the functioning of the fisheries industry, which remains an important component of the
agricultural sector by ensuring food security, preserving biodiversity, and supporting
employment in coastal regions, are outlined. The authors have analysed the main problems
hindering the development of the labour market in this sector, highlighting acute staff
shortages, workforce ageing, the seasonal nature of employment, low wage levels, an
imperfect vocational training system, and limited access to investment resources.

Particular attention is paid to the impact of military actions on the functioning
of the sector, manifested in the relocation of fishery enterprises, a reduction in fishing
volumes, the deterioration of working conditions, and rising unemployment in frontline
and temporarily occupied regions. The article also highlights changes in the employment
structure, the transformation of the labour market under crisis conditions, and the
necessity of adapting the workforce to new realities.

Based on the conducted analysis, promising directions for the modernisation
of the fisheries labour market are identified, including the active development of
aquaculture as a more sustainable and environmentally safe form of management, the
implementation of modern automated technologies and digital solutions, the formation
of new professional competencies for industry workers, the activation of dual education,
the deepening of cooperation between businesses and educational institutions, and the
popularisation of career guidance programmes among young people.

The article separately substantiates the expediency of integrating European
standards into the fisheries sector, strengthening environmental control over the
harvesting of aquatic bioresources, and developing effective social protection
programmes for industry workers under martial law conditions. A set of measures is
proposed aimed at stabilising the staffing situation, preserving labour potential, and
ensuring the sustainable development of the labour market in Ukraine’s fisheries sector
amid economic turbulence and uncertainty.

Keywords: labour market, fisheries of Ukraine, fish farming, employment,
aquaculture, staff shortages, automation, vocational training, dual education,
environmental standards, labour migration, social protection, sustainable development.

Problemstatement.Fisheriesin Ukrainerepresentanimportantcomponent
of the agro-industrial complex, with significant socio-economic potential,
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particularly in terms of employment in coastal regions, the development of
small businesses, and the provision of food security. However, in recent years,
the labour market in this sector has faced numerous challenges: a decline in
the number of employed people, an ageing workforce, the outflow of young
people, insufficient vocational training, and the seasonal nature of employment.
In this regard, there is a need for an in-depth analysis of current labour market
development trends in the fisheries sector and the formulation of effective
modernisation strategies.

Analysis of recent research and publications. Issues related to the
development of the labour market in the agro-industrial sector, including fisheries,
have been studied in the works of such Ukrainian scholars as O. I. Amosha,
S. V. Kulchytsky, and T. M. Chervanyov, who examined problems of structural
employment restructuring, labour potential modernisation, and professional
mobility. In particular, in the context of fisheries, attention was paid to issues
of regional employment (in the South and Azov Sea regions), the development
of small aquaculture enterprises, and the adaptation of the sector to European
standards. However, systemic studies comprehensively analysing the current
challenges and prospects of the labour market specifically in Ukraine's fisheries
sector remain limited.

Objective. The aim of the study is to identify current trends in the
development of the labour market in Ukraine’s fisheries sector, analyse the key
problems hindering the effective functioning of labour resources in the industry,
and develop practical recommendations for improving state employment policy
in this sector. The main tasks of the study include determining the current state of
the labour market in Ukraine’s fisheries, identifying the main factors influencing
labour demand and supply in the sector, and analysing the role of education,
seasonality, regional imbalances, and labour migration.

Research results. A distinctive feature of the current labour market is
its dependence on demographic changes, migration processes, technological
progress, and globalisation challenges. Labour resources are a key factor
determining the efficiency and productivity of the fisheries industry. The quantity
and quality of personnel influence not only fish catch and processing volumes but
also the introduction of new technologies, the modernization of equipment, and
compliance with safety and environmental standards. Qualified workers with the
necessary knowledge and skills play a key role in ensuring the competitiveness of
fishery enterprises in both domestic and international markets.

The war has significantly affected Ukraine’s labour market, causing staff
shortages, high unemployment rates, and changes in employment structure. The
labour market is undergoing recovery, but it remains uneven across regions and
economic sectors. The employment of internally displaced persons (IDPs) and
young people is a particularly pressing issue.
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The impact of the war and demographic changes has brought about sub-
stantial transformations in the functioning of Ukraine’s economic system as a
whole and the labour market in particular. Ukraine’s labour market, which has
notably changed in both structure and geography during the period of full-scale
war, is gradually recovering under conditions of turbulence and uncertainty,
responding to new challenges and demands. At the same time, employment
issues are deepening due to ongoing hostilities, structural and territorial shifts in
labour demand, large-scale population displacement, and mobilisation.

The modern fisheries sector of Ukraine faces a number of systemic prob-
lems that negatively affect the labor market and the prospects for the industry’s
development. One of the key issues is the outdated material and technical infra-
structure. Many enterprises operate with obsolete equipment, which signifi-
cantly reduces labor productivity, energy efficiency, and overall competitiveness.
Chronic underfunding of fleet renewal, processing equipment, and infrastructure
hinders enterprise development and, consequently, limits the creation of new jobs.

Another major problem is the low level of wages in the fishing and aqua-
culture sectors. The income levels of workers in this industry are significantly
lower than the national economic average, contributing to the outflow of quali-
fied personnel to more profitable sectors or abroad.

The seasonal nature of employment also poses a significant obstacle to
stable labor activity. Since the majority of catches occur during specific times
of the year, workers are often forced to seek temporary employment in other
sectors or remain without stable income during the off-season.

Additionally, the sector suffers from widespread poaching and the oper-
ation of a shadow economy. A large share of caught fish is not officially regis-
tered, which reduces the demand for legally employed workers and undermines
the foundations of the formal labor market.

Despite high natural potential, aquaculture in Ukraine remains underde-
veloped, which limits opportunities for creating long—term and sustainable jobs,
particularly in rural areas where unemployment rates have traditionally been
high.

Another significant issue is the insufficient development of the educa-
tional system and human resource potential. Existing training programs often
do not meet current market requirements: there is a lack of specialists in modern
aquaculture technologies, biosecurity, marketing, and fish product logistics.

In addition to socio-economic factors, environmental problems — such as
water pollution, river overregulation, and changing climatic conditions — lead to
a decline in fish populations, directly reducing the demand for labor resources
in the fishing industry.

It is also worth noting the low investment attractiveness of the sector,
which is driven by high risks, low profitability, and the absence of stable gov-
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ernment support. This restrains the creation of new enterprises and limits the
expansion of existing production facilities.

A separate and extremely painful factor remains the impact of the war
and the occupation of part of the country’s territory, particularly in the South of
Ukraine and the waters of the Black and Azov Seas. Military actions have led
to the destruction of fisheries infrastructure, loss of access to key fishing zones,
and, as a result, massive job cuts.

According to estimates by the National Bank of Ukraine (NBU), the labor
force in the 15-70 age group decreased by more than a quarter by early 2024
compared to 2021. Nearly half of this reduction was due to external migrants
who are not working remotely. According to the NBU, about 40 % of the labor
force reduction in 2023 compared to 2021 occurred due to demographic losses,
occupation, and the transition of many people to economically inactive status.

There has emerged a mismatch between labor market demand and supply.
Since early 2024, alongside economic recovery, the supply of job vacancies has
also been rising, but the activity of job seekers has not kept pace with the chang-
ing demand for labor. For example, in the first half of 2024, according to Work.
ua, the number of vacancies increased by almost 19,000, reaching over 110,000
in June 2024. However, the number of CVs updated or created during the same
month stood at 304,000 — nearly 47,000 fewer than in January 2024 — indicating
low job-seeking activity.

A labor market study by the European Business Association indicates that
in 2023, 74 % of employers reported a noticeable staff shortage. The intensifi-
cation of this issue is largely driven by the large-scale migration of Ukrainians
abroad, mobilization into the Armed Forces, and the deepening of sectoral, pro-
fessional, and interregional imbalances in the labor market.

The recovery of the labor market in terms of job vacancies varies region-
ally, primarily depending on proximity to areas of active hostilities.

The problem of low youth employment also remains relevant: as of June
2024, 35 % of job seekers were under the age of 25, and 24 % were between 25
and 34. Ensuring an adequate level of youth employment is one of the priority
objectives of national development.

One of the features of the modern labor market is the highest competition
among job seekers for remote work positions. In June 2024, over 14 % of candi-
dates were searching specifically for online jobs, while such positions accounted
for less than 7 % of all vacancies.

In conditions of rapid changes in modern labor markets, flexible forms
of employment are becoming increasingly popular. In line with pan—European
trends and considering the negative impact of the war on working conditions,
it is necessary to expand the use of modern employment formats to improve
employment levels and preserve the country’s labor force.
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Since the start of the full-scale war in Ukraine, the labor force in the
15-70 age group has significantly decreased. The main reasons for this have
been the mass external migration of citizens (Table 1), who are unable to work
remotely, as well as demographic losses caused by hostilities, the occupation of
territories, and the reclassification of many individuals as economically inac-
tive. The largest share of the labor force decline is attributable to migration,
which directly affects the availability of labor resources.

Table 1. Reasons for the reduction of the labor force in Ukraine
(2021-2024)

Reason Share in total reduction
External migration (without remote work) More than 50 %
Demographic losses and occupation About 40 p.p.
Transition to economically inactive status Part of the balance (estimated at ~10 %)

Despite the gradual economic recovery, the labor market in Ukraine is
showing a growing imbalance (Table 2). The supply of vacancies has increased
since the beginning of 2024, but the number of active job seekers (updated or
created resumes) is decreasing. This indicates that a significant portion of the
population remains inactive in their job search, likely due to demotivation, lack
of suitable offers, or external factors (migration, mobilization, childcare, etc.).

Table 2. Imbalance between supply and demand in the labor market (2024)

Indicator January 2024 June 2024 Change
Number of vacancies ~91 ths. >110 ths. +19 ths.
Number of updated/new resumes ~351 ths. 304 ths. —47 ths.

According to research by the European Business Association, 74 % of
employers experienced a shortage of staff in 2023 (Table 3). The main reasons are
mass emigration, mobilization of men into the Armed Forces, and a deepening
professional and regional disparity. The situation is particularly difficult in
technical specialties, logistics, healthcare, and education. This exacerbates the
need for systemic reforms in personnel training and support for labor mobility.

Table 3. Staff shortage according to employers (2023)

Indicator Value
Employers experiencing staff shortages 74 %
Main reasons Migration, mobilization, occupational and
regional disparities

Young people make up a significant share of active job seekers: nearly
60 % fall within the age groups up to 34 years (Table 4). This figure may indicate
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limited employment opportunities for young specialists, as well as low entry—
level salaries and a lack of prospects for career advancement. It highlights the
need for special programs to support youth employment, including internships,
adaptation grants, and first-job initiatives.

Table 4. Age structure of job seekers (June 2024)

Age group Share among job seekers
Up to 25 years old 35%
25-34 years old 24 %

In the structure of the modern labor market, there is a sharp gap between
supply and demand for remote employment (Table 5). More than 14 % of candi-
dates are actively looking for online work, while only less than 7 % of employers
offer such jobs. This imbalance reflects the changing expectations of employees
who seek more flexibility and safer working conditions, but employers have not
yet had time to adapt their HR strategies to the new realities.

Table 5. Demand for remote work (June 2024)

Category Share
Candidates looking for online jobs >14 %
Jobs with the possibility of remote work <7 %

The war has affected the sector, with the number of employees decreasing by
25 % compared to 2021, in part due to the relocation of enterprises, the destruction of
infrastructure, and the outflow of personnel (Table 6). The shortage of young profes-
sionals is particularly acute, as the average age of workers in the industry is over 45.

At the beginning of 2024, more than 4.5 thousand people were employed
in the Ukrainian fishing industry. The majority of them work in fishing, while
the rest work in aquaculture and fish processing. The labor market in the indus-
try is highly regionally dependent, concentrated in the coastal areas of the south
and west of the country.

Table 6. Employment in the fishing industry of Ukraine (thousand people)

Year Total number Emé)slﬁlylfg in In aquaculture In processing
2021 6,0 3,9 1,2 0,9
2023 4,5 2,7 1,1 0,7

The current labor market of the industry requires updating the qualifica-
tion composition of employees, attracting young people, developing retraining
programs and introducing flexible forms of employment.
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With the situation stabilizing, the number of people employed in the
fisheries sector is expected to grow by 10-12 % by 2026, primarily in the
aquaculture segment, which has significant potential for expansion (Figure 1).

63

Number of employees, thousand people

2071 FIvE] 2024 015 076

Year

Fig. 1. Employment dynamics in the Ukrainian fishery and forecast for 2026
(thousand people)

To preserve human resource potential and support the development of the
sector, it is recommended to:

— strengthen career guidance initiatives among young people;

— introduce short—term educational programs for staff retraining;

— stimulate the employment of internally displaced persons (IDPs) in
coastal regions;

— 1implement digital platforms for job search in the fisheries sector;

— support enterprises through tax incentives for creating new jobs.

The comprehensive application of these measures will help overcome
staff shortages and ensure the stable development of Ukraine’s fisheries sector.

Fisheries represent an important branch of the agricultural economy,
where labor resources ensure sustainable development and the environmental
safety of fish harvesting. Qualified personnel are the key to increasing produc-
tion efficiency and quality.

Labor productivity in the fisheries sector depends on the level of mecha-
nization in fishing, the condition of transport vehicles, and the technical equip-
ment of enterprises. High productivity is achieved through the introduction of
modern technologies and scientific advancements.

The organization of wages is an important factor in motivating employees
and ensuring the sustainable development of the industry. Under current con-
ditions, a wage system is practiced that combines fixed salaries, bonuses, and
performance—based incentives for high labor achievements.
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Therefore, effective labor resource management, increased labor produc-
tivity, and the implementation of a fair wage system are essential conditions for
the successful development of the fisheries sector.

According to data, the average wage in Ukraine’s fisheries sector has
shown gradual growth over recent years. In particular, in 2023, a steady increase
in salaries was observed, indicating positive trends in the industry. However, in
the first quarter of 2024, a slight decrease in average wages was recorded, which
may be attributed to seasonal fluctuations or other economic factors (Table 7).

These data indicate the need for continued monitoring and analysis of the
situation in the fisheries sector to ensure the stable development of the industry
and improve the well-being of its workers.

Table 7. Analysis of Average Wages in Ukraine’s Fisheries Sector in Recent Years

Period AV:;?{%;’%‘K‘&I ly Notes
2021 9 596 Data for agriculture, forestry and fisheries
2023 (I quarter) 12 326 Average for agriculture, forestry and fishing
2023 (II quarter) 14792 Up 14.9% year—on—year
2023 (III quarter) 15 690 Stable growth in wages
2023 (IV quarter) 15569 Slight decrease compared to the third quarter
2024 (I quarter) 15 004 Data for agriculture, forestry and fishing

Modern technologies are fundamentally transforming the structure of the
labor market in Ukraine’s fisheries sector. The automation of cultivation, processing,
and logistics processes significantly increases production efficiency while reducing
the demand for low—skilled labor. For example, automated fish feeding systems
introduced at "Aquaferma" farms have led to a 15 % reduction in the number of
workers, as much of the routine work is now performed by machines.

The implementation of automated systems in fish harvesting, sorting,
processing, and packaging reduces the need for unskilled manual labor. More
enterprises are investing in modern equipment that replaces workers on conveyor
lines and in primary fish processing. Instead of a large workforce, there is growing
demand for operators of automated lines, mechanical engineers, IT specialists to
maintain smart equipment, and biotechnologists in the aquaculture sector.

As wild fish catches decrease, the demand for workers at fish farms
is increasing — including ichthyologists, fish cultivation technologists, and
specialists in aquatic environment monitoring.

New areas are also developing for catch and production monitoring
using Big Data, drones, and satellite technologies. This is creating new
job opportunities for data analysts, geographic information systems (GIS)
specialists, and cybersecurity experts (Figure 2).
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Fig. 2. Block diagram: Digitalization
and Automation of Processes in Fisheries

Even traditional fishermen
now need to possess basic skills in
using electronic navigation systems,
fish finders, and mobile applications
for reporting, among other tools.

The openness of markets
through online platforms
increases the demand for foreign
trade  managers, logisticians,
and marketers with knowledge
of international standards and
certification of fish products.

The fishery sector is adapting
to environmental responsibility
requirements, leading to a demand
for specialists in environmental
auditing, MSC/ASC certification,
and sustainable development experts.

Modern technologies are
replacing simple physical labor
while simultaneously stimulating
the development of new professions
in Ukraine’s fishery industry,
focused on IT, automation, analytics,
ecology, and international trade.

An important area is intensive fish farming and aquaculture development,
which require modern knowledge in biotechnology, software, and technical
maintenance. There is growing demand for highly qualified operators, engineers,
technologists, and programmers skilled in working with new equipment and
management systems.

These technological changes are shaping a new quality of the labor force
and require skills upgrading, creating opportunities for professional growth and
enriching the labor market with new specializations. At the same time, there
is the challenge of socially adapting workers during the transformation of
traditional jobs.

Climate change and water pollution are becoming significant factors
affecting fishing and aquaculture development in Ukraine. The reduction of fish
stocks due to global warming and declining water quality increases the need for
environmentally oriented technologies and control systems.

The rise in environmental certification standards promotes sustainable
management of fish resources, which requires qualified ecologists, inspectors,
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and environmental quality control managers. In 2023, the number of
environmental inspections increased by 20 %, reflecting attention to preserving
natural resources and minimizing the negative impact of production.

These environmental challenges are creating new job openings and
specializations that combine knowledge in ecology, sustainable development
technologies, and effective fish harvesting and breeding methods, ensuring
balanced industry development and preservation of aquatic ecosystems.

Government regulation remains a crucial factor for labor market stability
and development in the fisheries sector. Fish catch quotas and licensing
contribute to the balanced use of resources and prevent overfishing.

The government is implementing special support programs to stimulate
aquaculture development and modernize the fisheries sector, providing funding
for the introduction of innovative technologies and workforce training. In 2023,
the budget for such programs amounted to UAH 50 million.

European integration processes play an important role in setting new
standards for product quality, food safety, and labor legislation, influencing
employment profiles, working conditions, and qualification requirements for
workers in the sector.

Aquaculture is in a phase of active growth in Ukraine, especially regarding
species such as trout, sturgeon, and catfish. A 12 % increase in aquaculture fish
production in 2023 indicates the emergence of new and promising directions for
industry development (Fig. 3).
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Fig. 3. Aquaculture Fish Production in Ukraine (2020-2025)

With the growth in production, there is a rising demand for specialists
of various profiles: fish farmers, aquaculture technologists, veterinarians, and
ecologists. This creates new jobs that require professional training and technical
knowledge combined with practical experience.
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An important segment is the development of organic fish farming, which
raises requirements for product quality and environmentally friendly production.
This opens the market for qualified personnel capable of implementing organic
production standards and related technologies, contributing to the eco—friendly
development of the industry and strengthening its competitiveness.

One of the current challenges facing the industry is the outflow of
qualified workers abroad, mainly to Poland and other EU countries in search of
better working conditions and earnings. According to research, 18 % of workers
in the fishery sector undertook seasonal work abroad in 2023.

At the same time, there is an influx of foreign labor for seasonal jobs, helping
to alleviate the acute shortage of workers during peak workload periods. However,
integrating and adapting such migrants poses additional challenges related to
language barriers, socio—cultural adaptation, and the protection of labor rights.

These migration processes shape a complex labor market that requires
harmonization between internal needs and the external labor market, as well as
active state policies aimed at retaining local human capital and increasing the
competitiveness of workers in Ukraine's fishery sector.

To ensure the sustainable development of the labor market in the fishery
industry, modernization of educational programs is essential. It is important to
implement the latest learning technologies that prepare specialists to work with
modern equipment and innovative practices.

Dual education and close cooperation between educational institutions
and fisheries enterprises enhance students' practical training and improve
their competitiveness in the job market. Currently, there are 15 colleges and
5 universities in Ukraine specializing in training personnel for this sector.

Special attention is being given to upskilling and reskilling workers,
allowing them to adequately respond to technological changes and market
demands, thereby improving the overall professional level and adaptability of
the labor force.

Working conditions are a key component in the development of the labor
market in the fisheries sector. Ensuring safe and healthy working environments
at fishery enterprises remains a priority for reducing injuries and improving
worker’s health.

Social protection for workers includes not only medical care but
also guarantees of social stability, which positively impacts motivation and
productivity. The participation of women in the sector is gradually increasing,
reflecting a trend toward gender equality in a traditionally male-dominated field.

Over the past five years, there has been a decline in the injury rate on
fishing vessels thanks to the introduction of new safety standards, training, and
oversight. However, continued efforts in this area remain relevant for the stable
development of the sector.
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According to expert estimates, by 2028, the demand for new personnel in
the fishery industry will increase by 20 %.

Ukraine's fishery sector is facing an acute staffing crisis that threatens
the stability and development of the industry. The core issue lies in the aging of
the workforce and the lack of interest among young people in this profession.
This results in a shortage of qualified specialists, directly impacting production
performance, economic efficiency, and the country’s food security.

The average age of fishermen has increased by almost 15 years over the
past twenty years, reflecting the outflow of younger workers and a general social
problem.

The labor shortage in the fishing sector is a complex problem that requires
a comprehensive approach. Such an approach would enhance the attractiveness of
the profession among youth and help retain skilled workers within the industry.

New personnel are needed — those who understand the principles of
sustainable fishing, biodiversity, catch regulation, and the protection of aquatic
resources.

Successful practices in countries like Norway and Iceland show that a
systematic approach to education and community support can significantly
address the shortage of professionals. These countries actively develop
specialized training centers, invest in vocational education, and receive state
financial support.

Ukraine is engaging foreign experts and investments to modernize
educational programs and implement innovative technologies. Participation in
international exchange programs enables young professionals to acquire new
knowledge and skills aligned with global standards.

This is driven by technological advancements, stricter environmental
regulations, and the expansion of the aquaculture sector. Such a forecast
stimulates the need for active cooperation among all stakeholders.

Conclusions. As a result of the labor market analysis in Ukraine's fishing
sector, a number of key trends have been identified that influence employment
levels and the development of human resources in this field. First and foremost,
there has been a noticeable decline in the number of workers — over the past
decade, the number of people employed in the sector has nearly halved. This
is due to both general economic challenges and unresolved regulatory issues,
which hinder the effective use of labor resources.

Another characteristic is the high level of seasonal employment. Fishing
remains a seasonal industry with cyclical work processes that limit stable
employment relationships. This negatively impacts the level of social protection
for workers, as employment is not year—round.

In addition, there is a regular outflow of workers abroad. Qualified
fishery workers, particularly fishers and aquaculture specialists, are increasingly
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emigrating to European Union countries in search of better working conditions and
higher wages. This labor migration reduces the sector's human resource capacity.

Moreover, the level of vocational education and training in the fishing
industry remains low in Ukraine. There is a noticeable shortage of specialized
educational programs for fishers and aquaculture workers, which hinders the
renewal of labor potential and industry development. Demand for specialists in
modern fish farming technologies is growing, yet existing training courses do
not meet current requirements.

At the same time, it is worth noting the positive trend in aquaculture
development. The fish farming segment is showing increased demand for new
professions and a growing need for workers, particularly in the context of modern
technology implementation. This creates opportunities for job creation, especially
in rural areas, and opens prospects for increasing employment in the sector.

Based on the identified trends, several development strategies can
be proposed to strengthen the labor market in the fishing industry, aimed at
preserving human resources and increasing sector efficiency:

— Creation of state employment support programs within the industry,
particularly targeting youth, to attract new workers and reduce migration levels;

— Expansion of professional education and retraining opportunities for
those working in the industry, to equip them with relevant skills for operating
new technologies and modern fish farming methods;

— Integration of European practices related to working conditions and social
protection, to improve workers' quality of life and attract investment into the sector;

— Incentivizing employers to retain labor resources through tax benefits,
thereby promoting the retention and recruitment of qualified personnel in the
fishing industry.

All these measures will not only address urgent labor market challenges
in the fishing sector but also create a sustainable foundation for its continued
development.

CYYACHI HANMPAMU PO3BUTKY PUHKY NPALI
B FANY3I PUBAJIbCTBA B YKPAIHI

Mameienko T. I. — cmapwuii éuxnadau,
Ooecvrutl HayionanvHull yHisepcumem im. 1.1. Meunuxosa,
tatyana.matvienko@gmail.com

VY crarTi 31iHCHEHO KOMIUIEKCHE JOCII/DKEHHSI CyYaCHUX HAIlpsIMiB PO3BHUTKY
PHUHKY TIpari B Tay3i puOanscTBa YKpaiHi B yMOBaX CKIIAHOI COIialbHO—CKOHOMITHOL
cutyarmii, gemMorpadigHoro cmagy Ta 30poifHOTO KOH(IIKTY Ha cxomi kpainu. Oxpec-
JIEHO KJIFOYOB1 0COOMMBOCTI (DYHKITIOHYBaHHSI PHOOTOCTIONAPCHKOTO KOMILUIEKCY, KU
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3aJIUIIAETHCS BXKIMBOIO CKIIAJJOBOIO arpapHOIrO CEKTOPY, 3a0€31euyouH IPOJOBOIbIY
Oe3rexy, 30epekeHHsT O10piI3HOMAHITTS Ta MIATPUMKY 3aHHSATOCTI B MPUOEPEKHUX pe-
rioHax. ABTOpH NpOaHaTi3yBaJIl OCHOBHI MPOOIEMH, 10 CTPUMYIOTh PO3BHTOK PHHKY
mpami y miif ramysi, cepel SKUX BHOKPEMJICHO TOCTPHIA KaApOBHU AE(IUT, CTapiHHA
MPAIIOI0YOTO TIEPCOHAITY, CE30HHHN XapaKTep 3aifHATOCTI, HU3bKHUHA PiBEHB 3ap0OiTHOL
TUIATH, HEIOCKOHAIIICTh CUCTEMH MPOQeCciiHOT MIATOTOBKH KaJIpiB Ta 0OMEXKEHUH 10-
CTYII JI0 IHBECTHLIIITHUX PECypCiB.

Oco0nrBa yBara NpuaUIS€ThCs BIUIMBY BOEHHHUX J1ii1 Ha QyHKIIIOHYBaHHS rajysi,
1110 TIPOSIBIISIETHCSI Y PEJIOKALlil puOOroCnoiapChKUX MiIIPHEMCTB, CKOPOYEHHI 00CsTiB
MIPOMHUCITY, IOTIPIICHH] YMOB TIpalli Ta 3p0CTaHHi 0e3p00iTTs B IPpHU(POHTOBUX i THMYA-
COBO OKYIOBaHHUX perioHax. BHCBITIIEHO 3MiHU y CTPYKTYpi 3aifHATOCTI, TpaHchopma-
IIF0 PUHKY TIpaIli i BIUINBOM KPH30BUX YHMHHHUKIB 1 HCOOXITHICTh aanTarii TpyI0BUX
PECYpCiB 10 HOBUX pealtiii.

Ha ocHOBI mpoBezieHOT0 aHallizy BU3HAYEHO MEPCHEKTUBHI HANPSIMU MOJICPHI-
3amii pUHKY Tpami B puOaJIbCTBI, cepell SKNX: aKTMBHUHM PO3BUTOK aKBaKyJIBTYPH SIK
OlTBII CTiliKOI Ta eKONOTiyHO Oe3rmedHoi (POPMH TOCIOTApIOBAHHS, BIIPOBAKCHHS
Cy4acHHX aBTOMAaTH30BaHUX TEXHOJOTiIH Ta mU(POBUX pimeHb, GopMyBaHHS HOBUX
npodeciiHuX KOMIETEHTHOCTEeH MpAI[iBHUKIB Tajy3i, aKTHUBI3allis JyalbHOI OCBITH,
NorMOJIeHHsI CIIIBIIpaL MK O13HECOM 1 OCBITHIMH 3aKJIaJaMH, a TAaKOXK HOMYJIsIpU3aLtis
npodopieHTAIHHIX TPOTPaM cepesl MOJIOII.

OxpemMo OOTIpyHTOBAHO JOLUIBHICTH IHTErpamii €BpONEeHCHKUX CTaHIAPTIB Y
cthepi pudorocmogapcrKoi AisTBHOCTI, TOCHICHHS SKOJIOTIYHOTO KOHTPOJIO HaJl BUIIO-
BOM BOJHHX OiopecypciB, a TAaKOXK HEOOXiTHICTh pO3POOKH AI€BUX MPOTPaM COIiaIbHO-
rO 3aXMCTy TPaIiBHUKIB rajy3i B yMOBaX BOEHHOTO CTaHy. 3alpOIIOHOBAHO KOMILIEKC
3aX0/iB, CIIPIMOBAaHMX Ha CTAa0UII3aliI0 KaJpOBOi CUTYallii, 30epeiKEeHHs TPYIOBOIO I10-
TeHIiaTy Ta 3a0e3MeYeHHsI CTaJloro PO3BUTKY PHHKY Ipari y cdepi pudanbcTBa Yipai-
HHU B YMOBaX €KOHOMIYHOiI TypOyJICHTHOCTI Ta HEBU3HAYEHOCTI.

KitrouoBi cioBa: pHHOK mpaiii, puOansCTBO YKpaiHu, puOHE TOCIIONapCTBO, 3a-
HHATICTB, aKBaKyJIbTYpa, KaApOBUI NedilnT, aBTOMATH3aIlis, IpodeciifHa miaroToBKa,
JlyaJibHa OCBIiTa, EKOJIOTIUHI CTAaHapTH, TPYAOBA MITpallisi, COLIAIbHUN 3aXKCT, CTANIN
PO3BUTOK.
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