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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

194



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

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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