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The article analyzes the impact of emergency oil spills in the Black Sea water area
on the aquatic environment, evaluates the ecological consequences and economic losses.
The extent of pollution of the marine ecosystem by oil products was determined and the
most effective methods of its cleaning were substantiated. The scientific article is devoted
to the analysis of the man-made accident of the Delphi tanker, which in November 2019
broke from its anchor due to a storm in the waters of the Pivdenny port near Odesa.

In the material of the article, we offer an algorithm for containing oil spills during
such accidents using the technology of using barrier booms resistant to sea storms
(taking into account wind power and currents). To clean the water environment from
petroleum products, reusable tanks of the "Ekonad" type with a service life of at least
5 years are recommended.

Laboratory and organoleptic methods were used during the research. The
methodology for researching the level of sea pollution by oil products is based on a
comprehensive approach, which includes direct sampling of water and biota with
subsequent laboratory analysis, as well as the use of remote monitoring methods.

With the help of the monitoring laboratory of the Odesa DEI, an assessment of
the ecological impact of "Ekonad" biosorption booms was carried out, which confirmed
their high efficiency for the localization of oil spills in the water environment. These
booms are deployed around the reporting area immediately after the accident, forming
a barrier that is resistant to waves and currents; they actively absorb oil products thanks
to natural sorbents (for example, sawdust), reducing the spread of the stain by 90%
in stormy conditions. The ecological and economic expediency of the application is
substantiated, as well as the safe disposal of sawdust as a fuel resource is analyzed.

The study proves the reality of preventing the penetration of oil products into the
water environment during an accident. The recommendations can form the basis of a
new environmental policy for the protection of marine resources.

Key words: environmental impact assessment, dams, Black Sea, pollution of the
water area with oil products, methods of cleaning the water environment, hydrobionts,
indicators of water pollution, oil film, environmental protection.

Introduction. The harm caused by shipping to the World Ocean is
explained by the impact of water transport itself and, to an even greater extent,
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by the emissions produced by it. These include pollution by oil and agricultural
chemicals, radioactive substances, heavy metals, and various types of waste dis-
charged from ships.

In 1980, as a result of studies conducted by a special group of experts of
the International Maritime Organization (IMO), a classification of discharges of
petroleum hydrocarbons from ships into the marine environment was developed:

1. Operational discharges of oil cargo from tankers;

Discharges from ships during docking;

Discharges near berths, including bunkering operations;
Discharges with bilge waters and fuel residues;
Discharges of oil-contaminated ballast from fuel tankers;

6. Spills during accidents involving tankers, ships, or underwater
pipelines.

According to statistical data, during the period from 1962 to 1972, about
2 million tons of oil entered the marine environment as a result of accidents. From
1973 to 1986, an average of 31 oil-carrying vessels were involved in accidents
each year. The United Nations Convention on the Law of the Sea of 1982 obliges
states to protect and preserve the marine environment. States must take all meas-
ures necessary to ensure that activities under their jurisdiction or control do not
cause damage to other states and their marine environment through pollution.
These measures apply to all sources of marine pollution. In addition to the legal
framework aimed at reducing pollution intensity, scientific programs and projects
are actively being developed to address existing emissions.

On March 5, 2023, according to a regular announcement by the international
environmental organization Greenpeace, more than 100 countries, for the first time,
approved an agreement at the UN headquarters in New York to protect the World
Ocean by 2030. The subject of this agreement is the high seas, that is, international
ocean waters beyond national jurisdictions. The document provides for the estab-
lishment of marine protected areas. By 2030, one third of all international waters
will be placed under protection, whereas currently only 1.2 percent of the ocean is
protected. In protected areas, restrictions will apply to fishing activities, shipping
routes, and mineral extraction. Basic rules for conducting environmental impact
assessment of commercial activities in the oceans will also be established.

The problem of marine pollution as a result of oil and gas technogenesis
has now acquired a global character. Among the substances polluting the marine
environment, oil and its refined products occupy one of the leading positions.
Due to the impact of human activity on nature over the past 100 years, water
pollution by oil products has increased by 3,000 times, causing enormous eco-
nomic and environmental damage to the World Ocean basin.

According to various estimates, from 500 thousand to 8—10 million tons
of technogenic oil and oil products enter the World Ocean annually. During

bl ol
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accidental spills from tanker vessels, thousands of tons of oil may enter the sea
simultaneously, which has a destructive effect on marine ecosystems. At pres-
ent, pollution of the World Ocean by oil and oil products has already reached
one fifth of'its total surface area. Only one ton of oil is capable of covering up to
12 square kilometers of the sea surface. An oil film disrupts all physicochemical
processes: the temperature of the surface water layer increases, gas exchange
deteriorates, fish migrate or die, and oil that settles on the seabed continues to
harm living organisms for a long time.

Currently, the International Convention on Oil Pollution Preparedness,
Response and Co-operation is in force. More than 70 states are parties to this
convention. Oil is a complex mixture of many hydrocarbon components. At
high concentrations, hydrocarbon molecules are highly toxic to many organ-
isms. Oil also contains sulfur and nitrogen compounds, which are hazardous
themselves and can react with the environment, resulting in the formation of
secondary toxic chemical substances.

The causes of oil pollution entering water bodies are numerous. These
include the discharge of untreated or insufficiently treated wastewater from
industrial and transport enterprises, municipal facilities, and fleets; oil losses
during extraction and transportation; accidents on oil and product pipelines;
accidental damage to tankers; and accidents at offshore drilling platforms. The
nature and duration of the impact of an oil spill depend on a wide range of fac-
tors. These include the quantity and type of the spilled product, its behavior in
the marine environment, the location of the spill under environmental and phys-
ical conditions, and timing, especially in relation to the season and prevailing
weather conditions.

Our research work is dedicated to an accident in the water area of the Black
Sea near the port of Pivdennyi in Odesa. The Black Sea basin, like other areas
of the World Ocean, is prone to oil pollution during ship operation, since about
50,000 vessels pass through the Black Sea annually, and each of them contributes
to pollution. Oil and oil product spills are among the most serious global threats
to the environment, causing destructive consequences for ecosystems, the econo-
mies of coastal regions, and human health.

In Ukraine, which has a significant number of water bodies and enter-
prises connected with the transport and storage of petroleum products, ensur-
ing rapid and effective response to such incidents is critically important. In this
context, containment booms for oil spill response act as an indispensable tool
for operational response, allowing the localization and limitation of pollution
spread. Containment booms are special floating barriers designed for the phys-
ical containment and localization of oil spills, oil products, and other floating
pollutants on the water surface. They are flexible structures deployed on the
water surface to form a perimeter around the spill area or to block its spread.
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The main function of booms is to create a physical barrier that prevents uncon-
trolled spreading of the spill by concentrating it within a controlled area. This
concentration significantly simplifies subsequent collection and disposal of the
pollution.

Their key importance lies in minimizing environmental and economic
damage. Containment booms for oil spill response effectively prevent pollution
of coastlines, protect vulnerable ecosystems such as mangroves or fish spawn-
ing grounds, and safeguard drinking water sources from harmful substances.
They represent the first line of defense in emergency situations. Emphasis on
rapid deployment is critical. The faster containment booms are deployed after
a spill is detected, the smaller the contaminated area will be. This facilitates
subsequent cleanup and significantly reduces potential environmental impacts,
preserving biodiversity and natural resources.

Analysis of recent research. In the modern world, tra nsport is one of the
main sources of environmental pollution. This especially concerns emissions of
harmful substances into the air as a result of fuel combustion, as well as spills of
oil and oil products that enter water and soil. For example, only one liter of oil
is capable of contaminating up to one million liters of water. Such pollution has
a serious negative impact on the aquatic ecosystem. A thin oil layer on the water
surface blocks oxygen access, which threatens the life of aquatic plants and ani-
mals. Oil pollution is harmful not only to aquatic fauna; it poisons insects, dis-
rupts the process of photosynthesis in aquatic plants, and destroys food chains.
Wild birds suffer particularly strongly, because oil disrupts the water-repellent
properties of their feathers. Viscous reverse emulsions formed after the removal
of volatile fractions from oil remain on the surface in the form of a thin oil film.
This film moves at a speed approximately twice as high as the water current
velocity. When it comes into contact with the shore and coastal vegetation, the
oil film settles on them. During spreading over the water surface, light oil frac-
tions partially evaporate and dissolve, while heavy fractions sink into the water
column and settle on the bottom, contaminating bottom sediments. Under war-
time conditions, the scale of oil pollution has increased significantly due to the
destruction of infrastructure facilities such as oil storage tanks, water transport
vessels, and transformer stations. This is also aggravated by accidents related to
the sinking of cargo vessels at sea.

Processes of extraction, transportation, processing, and disposal are often
accompanied by emissions of harmful substances into the atmosphere and spills
of oil products. As a result, oil and oil products enter the environment and cause
significant environmental damage. The greatest environmental hazard is posed
by oil spills on the surface of seas, water bodies, and rivers, because within
several hours a thin oil product film can cover tens or hundreds of square kilo-
meters of water surface. It moves with water currents and is difficult to local-
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ize. The hydrocarbon film formed on the water surface prevents oxygen from
entering the water and disrupts gas exchange. In addition, some harmful hydro-
carbons dissolve in water and have a destructive effect on hydrobionts. All
components of the ecosystem suffer: soils, water bodies, the atmosphere, flora,
and fauna. Human life safety is also under threat. In practice, oil removal from
the water surface is carried out using oil skimmers of various designs. How-
ever, this method is almost twice as expensive, because oil skimmers suck in
40-80% water together with oil. This water must also be treated to maximum
permissible concentrations for both floating and emulsified oil before being dis-
charged back into the water body. As a result, the cost of cleaning a unit area
contaminated with oil almost doubles. At an oil film thickness of 1-3 mm or
less, the use of oil skimmers is irrational [6].

Material and methods. The diversity of existing methods and the active
search for new technologies that allow effective control of oil and oil product
pollution at low cost confirms the relevance of this problem. At present, there
are various methods and substances used to combat oil product pollution. Each
of them has its advantages and disadvantages. The most common ones are con-
sidered below.

Thismethodisineffectiveandinsignificant, becauseathinoillayer(less than
3 mm) does not burn due to the cooling effect of water. Another problem is that
combustible fractions evaporate rather quickly, which also prevents combus-
tion. For example, during the elimination of the environmental disaster caused
by the Torrey Canyon accident, the tanker was bombed and set on fire, but this
did not produce significant results. Only about one fifth to one sixth of the oil
burned.

Reducing the size of oil particles increases the rate of natural self-purifi-
cation of a water body, but it has a more negative effect on aquatic fauna than
the oil film located on the water surface. This has been experimentally proven.
Harmful compounds contained in oil and oil products can accumulate in marine
organisms. For example, carcinogenic polycyclic hydrocarbons accumulated by
hydrobionts can pass through many levels of the marine food chain without
undergoing changes. The consumption of detergents during emulsification of an
oil film reaches 25% of the oil mass. Their toxicity to marine organisms is some-
times much higher than the toxicity of oil itself. Therefore, their use often causes
even greater damage to aquatic flora and fauna. As a result of emulsification, oil
breaks into very small droplets. The smaller the droplets, the easier they enter
the bodies of aquatic organisms. When surfactants are used, oil disperses over
the surface, but oil pollution does not decrease. Instead, additional highly toxic
pollution in the form of detergents is introduced [7].

This method is based on oil decomposition using oil-oxidizing bacteria.
Based on several known strains of such bacteria, a dry powder is produced with
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a moisture content of about 10%, combined with nutrient salts to stimulate bac-
terial activity at the initial stage. This process is applied at low pollution concen-
trations. In practice, this method is used very rarely due to many limiting fac-
tors. The rate and completeness of oil degradation depend on water temperature,
bacterial population size, and physiological activity. At a temperature of +10 °C,
the activity of oil-oxidizing bacteria is very low. The optimal temperature range
is +20 to +45°C [6]. These limitations do not allow wide practical application of
this method for oil spill response (Table 1).

Table 1. Solubility of oil products in water

Ne Types of oil products Solubility in water milligrams/dm3
1 Petrol 10-50

2 Gasoline 9-55

3 Kerosene 2-5

4 Diesel fuel 8-22

Among all methods of combating oil pollution on the water surface,
the use of sorbents is the safest from an environmental point of view. Such
substances must have high flotation and oil-retention capacity, as well as high
absorption capacity (at least 8—10 kg of oil per 1 kg of sorbent) [2].

According to the mechanism of oil removal, sorbents are distinguished
in which physical surface sorption dominates. In this case, oil collection occurs
due to adhesion to the surface of sorbent particles. The amount of absorbed oil
products is determined by the specific surface area of the material and its prop-
erties, namely hydrophobicity and oleophilicity. According to literature data,
this mechanism is typical for oleophilic powdered and granular materials with
a closed porous structure and for materials whose pores are inaccessible to the
molecules of the removed substance.

The object of the study is the aquatic environment of the Black Sea (near
the city of Odesa) after the accident involving the oil product spill from the dry
cargo vessel Delfi. The subject of the study is the processes of marine environment
pollution by oil products that leaked from the vessel after the emergency situation,
as well as the possible consequences for biodiversity. During the research, labora-
tory and organoleptic methods were used. The methods for studying marine pol-
lution by oil products are based on an integrated approach, which includes direct
sampling of water and biota followed by laboratory analysis, as well as remote
observation methods. When choosing a method for eliminating an oil spill that has
entered the environment, the following principles should be considered:

— the response actions must be carried out in the shortest possible time;

— the oil spill response operation must not cause greater environmental
damage than the spill itself.

10
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Absorption of oil and oil products by hydrophobic powdered materials is
not limited to surface sorption alone. Under real conditions, this process domi-
nates when cleaning water surfaces from monomolecular pollutant films.

When solid oleophilic particles come into contact with a thick oil film,
micelles form around them. These micelles interact with each other, forming a
network-like structure. This leads to a significant increase in suspension viscos-
ity. At high concentrations of powdered sorbents in oil, dense conglomerates are
formed. In this case, powdered hydrophobic materials act as thickening agents
and reduce the area of the oil slick.

When granular materials with a closed porous structure are used, such as
granular polystyrene or polypropylene, oil placement is possible only between gran-
ules due to capillary forces and oleophilicity. When the sorbent layer contacts water,
water is also absorbed into the intergranular space despite the hydrophobic nature
of the sorbent. The liquid between granules is retained by adhesion and capillary
forces. Therefore, in settling tanks, partial drainage of collected oil from the sorbent
layer occurs under gravity, reaching up to 90%.

Another type of oil sorbents includes materials in which oil and oil prod-
ucts are absorbed by the entire volume. The efficiency of oil absorption depends
on the chemical affinity between the sorbent material and the absorbed liquid, as
well as on the material structure. Oil absorption begins with rapid wetting of the
sorbent surface, followed by slower penetration of oil into the porous structure
under the action of capillary forces.

According to structural type, sorbents are divided into fibrous and volu-
metric-porous materials with closed or open pore structures. Fibrous materials
consist of randomly arranged thin fibers distributed freely in space. They usu-
ally have a non-oriented spatial structure, which allows pollutants to contact
a large surface area per unit time. Typical fibrous materials for oil collection
include cotton wool, felt, fabrics, synthetic padding, textile pellets, basalt fiber,
and others. Types of sorbents and their absorption capacity are given in Table 2.

During oil absorption, sorbent fibers are able to move apart, forming a
specific sorbent—oil product structure. After collection, this structure gradually
compresses under gravity and releases up to 20-25% of the absorbed product
[3]. As shown in tables 2, all fibrous sorbents are characterized by a high degree
of oil squeezing after absorption. Some fibrous absorbents show high water
absorption, such as synthetic padding and sheet foam rubber with a thickness of
18 mm. This is due to low surface hydrophobicity. This drawback can be elimi-
nated by adding special hydrophobic agents.

It should be noted that fibrous absorbents are characterized by a non-sta-
tionary structural state. During this period, the sorbent volume increases from
a minimum under compression to a maximum during elastic expansion. If a
sorbent without selectivity for oil enters this non-stationary state on a water
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Table 2. Types of sorbents and their absorption capacity

Material Oil absorption, g/g | Water absorption, g/g | Oil retention, %
Natural organic materials
Wheat straw 4,1 4,2 36
Aspen bark 0,5 0,8 25
Wood shavings 1,7 43 10-20
Cotton industry waste 8,3 0,26 60
Peat 17,7 24,3 74
lc\gigcr)(l)lporous technical 4.0-45 0-1,0 10-81
Synthetic organic materials
polystyrene foam: 7,0-12,0 6,0-11,5 80-90
Polypropylene: fiber 12-40 1-6 40-80
Rubber crumb 5,1 0,3 0
ool formaldebde | 44 :
Foam rubber (sheet) 14,5-35,2 1,3-25,9 75-85
Inorganic materials
Foamed nickel 2,9 3,0 0
Fiberglass 5,4 1,7 60
Modified graphite 40,0-60,0 0,5-10,0 10-65
Modified basalt fiber 37 0,5 27

surface covered with an oil film, the restoring structure begins to absorb oil and
water equally intensively. This phenomenon limits the use of such materials in
mechanized oil collection devices.

Of particular interest are fibrous composite oil collectors that use various
plant wastes as fillers. The availability and low cost of such fillers make it pos-
sible to significantly reduce the cost of synthetic composites and expand their
application in solving environmental problems. It is known that such compos-
ites can combine a high degree of substitution of synthetic material, from 25%
and higher, with high oil capacity and oil product recovery rates [3].

Results of the study. This study is devoted to the assessment of the eco-
logical condition of the Black Sea water area after the accident of the dry cargo
vessel Delfi, which was transporting oil products. On November 21, 2019, the
dry cargo vessel Delfi, flying the flag of Moldova, was torn from its anchor near
the coast of Odesa. Initially, the vessel was located in the water area of the port
“Pivdennyi”. It was detached from its anchor and carried toward Odesa. There
were up to 15 crew members on board. The length of the Delfi was 60 meters,
the width was 10 meters, and the displacement was approximately 1,600 tons.
A wind with a speed of 12 meters per second pushed the vessel Odesa. The crew
did not send SOS signals and refused to leave the tanker without the permission
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of the shipowner, with whom communication was impossible. Rescue services
were unable to approach the tanker due to weather conditions. Evacuation of the
crew began only after the tanker capsized. Divers were then sent to the vessel
and evacuated the captain, the chief engineer, and a sailor. The condition of the
crew was satisfactory, and the evacuated persons were transported to a hospital

(Fig. 1).

Fig. 1. Rescue operation of the crew of the dry cargo vessel “Delfi”

The main task then was to stop the leakage of oil products from the tanker
and to minimize the risk of an environmental disaster in the aquatic environ-
ment. After arriving at the accident site, employees of the Odesa Environmental
Inspectorate began continuous daily monitoring of the area around the vessel,
from which oil was gradually leaking (Fig. 2).

¥ 1

Fig. 2. Sunken dry cargo vessel “Delfi” near the beach in Odesa

From November 22, after the accident, specialists of the Odesa State
Environmental Inspectorate recorded a 19-fold exceedance of the permissible
pollution level in the sea near the tanker Delfi. On November 27, floating con-
tainment booms were installed around the tanker to isolate the contaminated
area and later clean it. It should be noted that containment of polluted sea areas
followed by oil collection using oil skimmers allows up to 90% of spilled oil
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products to be recovered and reused. However, this method does not fully elim-
inate pollution (Fig. 3).

Due to the use of sorbent booms, which are capable not only of localiz-
ing oil slicks but also of absorbing oil products, the area of potential pollution
and possible catastrophic consequences for the marine environment was min-
imized in the immediate vicinity of the tanker. Such sorbent booms, used in
combination with conventional booms or as independent technical means, are
widely applied worldwide. In particular, they were purchased specifically for
emergency preparedness related to oil spills at the commercial port “Pivdennyi”
in Odesa Region.

Fig. 3. Installation of sorbent containment booms around the vessel
“Delfi”

This type of boom has several design features that allow oil products to pen-
etrate inside the boom and be absorbed. They are made of a mesh sleeve filled with
sorbents. The diameter of the boom sections ranges from 100 to 200 mm. The main
advantages of this design include non-toxicity for humans and aquatic organisms,
hydrophobic properties, buoyancy, high sorption capacity, and ease of disposal. Dur-
ing the winter—spring period, the sorbent booms prevented the spread of the oil slick
on the sea surface. During this time, attempts were repeatedly made to pull the ves-
sel ashore using tugboats for further disposal. However, during rescue operations,
steel cables failed under the weight of the vessel, which complicated the situation.

On May 7, 2020, during another survey of the marine environment near
the tanker Delfi, environmental inspectors recorded a minor fuel leak. During
the following two weeks, no surface water pollution was detected around the
tanker. According to water sample analyses, no exceedance of oil product con-
centrations was recorded. On May 21, another fuel leak occurred, which gradu-
ally spread over the surface of the Black Sea water area.

On June 22, the oil slick from the sunken tanker Delfi covered up to
400 square meters of water near Dolphin Beach, where swimming was pro-
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hibited due to exceedance of maximum permissible concentrations (MPC) for
bathing (Table 3).

The following day, law enforcement authorities initiated criminal proceed-
ings regarding the pollution of the Black Sea near the sunken tanker. They also
took personal control over the lifting and towing of the vessel. On June 23, accord-
ing to expert assessments, the concentration of oil products in the sea decreased.
On June 22, the pollution indicators exceeded the MPC by 16.4 times. At that
time, oily spots and a gray silvery film were observed on the water surface.

Establishing a direct relationship between the volume of the spill and the area
of contamination of the water surface, bottom sediments, and coastline, as well as
the persistence of pollution, is very difficult. An approximate assessment of the pol-
luted area can be obtained based on the visual appearance of the spilled oil (Table 4).

Table 3. Standards for marine water pollution for safe bathing

Category Parameter Standﬁl/lrgél)v[PC / Implication of Exceeding
Microbiological E. coli <500 KYO/nm? Risk of intestinal infections
Microbiological Enterococci <100 CFU/100 ml Bacterial infections
Microbiological Thil(’)r{;%t)(r)rlggant <1000 CFU/dm? Fecal contamination

Heavy metals Lead (Pb) <0,01 mg/l Toxicity, bioaccumulation
Heavy metals Cadmium (Cd) <0,001 mg/l High toxicity
Heavy metals Mercury (Hg) <0,0005 mg/1 Neurotoxicity
Heavy metals Copper (Cu) < 1,0 mg/l Skin irritation
Heavy metals Zinc (Zn) <1-3mg/l Nausea in case of excess
Organic Oil products < 0,05 mg/l Swimming prohibited
Organic Phenols <0,001 mg/l Toxicity, odor
Physical indicators Transparency >1m Poor water quality
Physical indicators | Dissolved oxygen > 6 mg/l Ecosystem disruption
Radiological Total activity <0,2 Bq/l Radiation risk
Radiological Cesium-137 <10 Bg/l Radionuclide contamination
Radiological Strontium-90 <2 Bq/l Accumulation in bones

Table 4. Appearance of oil pollution depending on the volume of spilled oil

Oil spill volume, L/km? Appearance
38 Isolated spots, barely visible under good lighting.
76 Isolated spots with a silvery sheen.
Spots and rainbow-colored oil films on the water surface; some
152-304 ; . - oS
shoreline areas and coastal vegetation contaminated with oil.
Oil spots and films covering most of the water surface; shores and
1000 coastal vegetation coated with oil; oil floats up when the bottom is
stirred.
Brown oil film (visible even under strong wave action); shores and
2000 coastal vegetation coated with oil; oil floats up when the bottom is
stirred.
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During the elimination of oil pollution in the aquatic environment, the use
of Ekonad containment booms was proposed. These booms can be reused, and
their storage period is at least five years. Disposal of used Ekonad booms is car-
ried out by landfill disposal, burial in unsuitable land, or incineration. The use
of biosorption booms Ekonad allows oil spills to be blocked and ensures sorp-
tion of a wide range of oil products. In 2002, these booms were demonstrated
at the National Exhibition-Fair with international participation “Ecology 2002”
and during joint Ukrainian—Polish international command-and-staff exercises
on emergency pollution response “Mostyska—Starzhava 2002”.

For the elimination of oil spills and prevention of oil pollution in coastal
zones, the application of biosorption booms Ekonad, filled with organic sorbent
material (sawdust), is proposed. The Ekonad biosorption booms were tested in
the water area of the Pivdennyi Sea Commercial Port and showed high effi-
ciency during oil film removal.

The State Environmental Inspectorate assumed that such pollution indica-
tors and visual traces of oil products indicated partial damage to the boom contain-
ment system. However, on June 24, no oil pollution was recorded near the tanker.
On June 26, due to continued discharges from the sunken vessel and exceedance
of permissible oil concentrations in seawater, part of Dolphin Beach was closed to
visitors. On July 22, another oil discharge was recorded at Dolphin Beach.

The polluted area reached nearly 80 square meters. At that time, the fuel
spills caused damages exceeding 15,000 USD. On July 26, the Regional Com-
mission on Technogenic and Environmental Safety and Emergency Situations
in Odesa Region classified the wreck of the vessel Delfi as an emergency sit-
uation. On September 3, inspectors of the State Environmental Inspectorate
recorded another oil spill near the tanker, covering 70 square meters of water.
On September 10, a small oil slick was recorded after the lifting of the tanker
Delfi. On September 30, the Head of the State Environmental Inspectorate of
Ukraine reported that the tanker owner was charged approximately 16,000 USD
for environmental damage.

According to preliminary data from the Odesa State Environmental Inspec-
torate, about 150 kg of light oil product fractions entered the sea. No traces of oil
products were found on the sand or the shoreline. Observations of birds landing
on the water near the coastal zone and boom containment area showed that their
feathers and legs were clean. One of the main problems in continuous monitor-
ing of pollution around the sunken tanker Delfi was partial damage to the boom
containment system, which occasionally allowed oil products to leak beyond its
boundaries. This is expected, as oil containment booms are affected by natural
factors, including water currents, wind, and waves. These forces play an impor-
tant role in selecting the boom design, installation method, and anchoring system.
Proper calculation of the loads acting on the boom helps prevent deformation,
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damage, and detachment from anchor points. In this case, the main driving force
acting on the boom is water flow resistance, especially near the shoreline during
storms. To calculate the approximate force (F) in kilograms acting on a boom with
an underwater area (A) in square meters at a current velocity (V) in meters per
second, the following formula is used:
F=100 x Ax V2

In the case of the oil spill from the tanker Delfi, the containment boom was
100 meters long with an underwater skirt of 0.6 meters, exposed to a current
velocity of 0.25 m/s (according to data from the Odesa Regional Hydrometeor-
ological Service):

F =100 x (0.6 x 100) x (0.25)>~ 375 kg

The analysis shows that doubling the current velocity leads to a fourfold
increase in the load on the containment booms, which explains the problems
with their damage. During storms and increased current velocity, environmental
inspectors occasionally recorded exceedances of maximum permissible concen-
trations of oil products in seawater. This factor is important when planning boom
installation in areas with strong currents, such as the Black Sea near Odesa.

Inadditionto currenteffects, wind hasasignificantimpactontheboom, espe-
cially onits above-water part. To estimate wind load, a similar formula canbe used,
takingintoaccountthatequivalentpressureiscreatedatwind speeds approximately
40 times greater than the current velocity. In this case, for a 100-meter-long
boom with a freeboard of 0.5 meters and a wind speed of 7.5 m/s, typical for this
marine area, the wind load can be calculated as:

F =100 x (0.5 x 100) x (7.5 /40)*~ 175 kg

If wind and current act in the same direction, their combined load on the
boom is approximately 550 kg. This must be considered when selecting anchor-
ing systems and towing methods. The impact of waves on containment booms
depends on wave amplitude and length. If the boom has sufficient flexibility, it
can follow wave motion without significant loads. However, under strong wave
conditions, the following effects may occur:

1. Sudden loads during wave impacts, which may cause boom rupture if
material strength is insufficient.

2. Boom deformation, leading to partial submergence and reduced effec-
tiveness of pollution containment.

3. Reduced retention capacity under strong wave run-up, especially if the
boom design does not match operating conditions.

For effective use of containment booms, it is necessary to consider:

1. The angle of boom installation relative to the current to minimize loads.

2. The use of flexible structures that can adapt to wave motion.

3. Reinforced materials and connections to prevent rupture under sudden
loads.
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4. An optimal anchoring system that ensures boom stability under diffi-
cult conditions.

The calculation of forces acting on containment booms is an important
stage in their design and installation. Proper selection of the boom structure
and consideration of current velocity, wind, and wave loads increase the effec-
tiveness of boom use, extend their service life, and minimize the risk of failure
under severe operating conditions.

Conclusion. Oil spills cause significant and lasting damage to the marine
ecosystem. The main consequences include: the formation of a film on the surface of
the water, which limits the penetration of oxygen and sunlight, suppresses the photo-
synthesis of phytoplankton and disrupts gas exchange between the atmosphere and
the sea; death of marine organisms (fish, molluscs, crustaceans) from toxic exposure
or suffocation; violation of the waterproofing of feathers in birds, which leads to
the impossibility of flight and death from hypothermia or poisoning; damage to the
skin and respiratory tract of marine mammals (dolphins, seals); the accumulation of
toxic substances in food chains (bioaccumulation), which can affect all levels of the
ecosystem and potentially endanger humans through seafood.

We proposed the use of reusable "Ekonad" vouchers, the validity period
of which is at least 5 years. The disposal of used bons is carried out by taking
them to landfills, plowing in unusable areas or burning them. Econad biosorp-
tion tanks effectively block oil spills, absorbing a wide range of oil products,
and play a key role in protecting sensitive ecosystems fish spawning grounds,
coastal marshes, flora and fauna. They also prevent contamination of drinking
water sources and recreational areas, preserving them for future generations.
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VY crarTi npoaHaNi30BaHO BIUIMB aBapiiHWX pO3NUBIB HaTH B akBaTopii
YopHOTO MOpS Ha BOIHE CEPEIOBHINE, OIMIHEHO CKOJOTIYHI HACTITKHA Ta €KOHOMIYHI
BTpaTH. Bu3HaueHo CcTymiHb 3a0pyIHEHHS MOPCHKOT €KOCHCTEMH HAPTOMPOIYKTaMHU Ta
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00rpyHTOBaHO HaOLIBII e(heKTUBHI MeTOH i1 ouniieHHs. HaykoBa cTaTTs mprcBsYeHa
aHaJi3y TEeXHOTeHHOi aBapii Tankepa Delphi, sikuii y mucronani 2019 poky BupBascs 3
SIKOpsI Yepe3 mTopM y Boaax nopry «Ilisnennuii» mig Onecoro.

Y marepia’i cTaTTi 3alIpONOHOBAHO aTOPUTM BMUKAHHS PO3UBIB HATH i gac
TaKWX aBapiil 3 BUKOPUCTAHHSIM TEXHOJIOTIi BUKOPHCTAaHHS 0ap "epHuX OOHIB, CTIHKHX
JI0 MOPCHKHX IITOPMIB (3 ypaxyBaHHSIM BITPOBOT MOTYXKHOCTI Ta Tevii). J{ist ounineHHs
BOJIHOTO CEpPE/IOBHIIA BiJl HATONPOMYKTIB PEKOMEHIYIOThCs Oaku 0aratopazoBOro
BUKOPUCTaHHS THITY «EKOHam» 3 TepMiHOM CITyKOHM HE MEHIIE 5 POKIB.

[lix wac pocmimpkeHHst Oyl BUKOpPHCTaHI J1aOOpAaTOpHI Ta OpPraHONENTHYHI
MeTonu. MeTonuka MOCHIIKEHHS pIBHS 3a0pyaHEHHS MoOps Ha(TOmpomyKTamu
0a3yeTbcs Ha KOMIUIEKCHOMY TMIAXOi, SIKMH BKIIOUae Oe3mocepenHiil Bimdip mpod
BOJIM Ta 010TH 3 MOJAJBIINM JIAOOPATOPHUM aHAJI30M, & TAKOK BUKOPHCTAHHSI METOJIIB
JUCTAHI[ITHOIO MOHITOPHUHTY.

3a J101oMororo MOHITOpHHT0BOI J1abopatopii Oxeckroro JIEI mpoBeneHo oKy
CKOJIOTIYHOTO BIUTHBY OiocopOIiitHux OoHIB «EKOHam», MO MiATBEPIIIIO iX BHCOKY
e(eKTHBHICTh I JOKami3amii po3imBiB HapTH y BogHOMY cepemoBumii. L{i OoHn
PO3TOPTAIOTECSI HABKOJIO 30HM 3BITHOCTI Bifpasy Ticis aBapii, yTBOproodm Oap'ep,
CTIMKUI 10 XBWIb 1 CTPYMIB; BOHH aKTUBHO MONIMHAIOTH HA(TOMPOLYKTH 3aBISKA
NPUPOIHUM COpOEHTaM (HANPUKIIAI, THPCI), 3HIKYIOUU NOMUpPeHHs wisiMu Ha 90% B
TOPMOBHX yMoOBaX. OOIpyHTOBAHO €KOJIOTO-EKOHOMIYHY JOIIBHICTh 3aCTOCYBaHHS,
a TaKOXX MPOaHaIi30BaHO Oe3MeuHy YTHIII3alilo THPCH K MAIIMBHOTO PECYpCy.

JocnimKeHHS TOBOMUTH pEalbHICTh 3aMo0iraHHs NPOHUKHEHHIO HagTO-
MIPOAYKTIB Y BOAHE CEPEIOBUINE TTiJT Yac aBapii. PekoMenmartii MOXyTh JISTTH B OCHOBY
HOBOT €KOJIOTIYHOT MOJITHKH OXOPOHH MOPCHKUX PECypCiB.

Kiro4ogi ciioBa: o1iHKa BIUIMBY Ha AOBKLLISL, 1amOu, YopHe Mope, 3a0pyaHeHHs
aKBaToOpii HAPTOMPOAYKTAMH, METOIU OYHUIICHHS BOIHOTO CEPEIOBHINA, T1IPOOIOHTH,
TTOKa3HUKH 3a0py/THEHHS BOJIM, Ha(TOBA IJTiBKa, OXOPOHA HABKOJIHMIITHEOTO CEPEIOBHIIA.
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3a0e3neueHHs eKOOTIHHOT Oe3MeKH TOBEPXHEBHUX BOJ| € IPIOPUTETHUM Harpsi-
MOM, OCOOJIMBO B YMOBaX IHTEHCHBHOI'O aHTPOIIOICHHOI'O HABAHTAXKCHHS Ta BILJIUBY
TPaHCKOP/IOHHUX JpKepell 3a0pyaHeHHs. Piuku Ceiim 1 JlecHa BilirpatoTh BayKIIUBY POJIb
y (opMyBaHHI BOIHHX pECypCiB MIBHIYHOTO cXoay YKpaiHu, 3a0e3eduyioud norpedn
HaceJIeHHsI, CLIIBCHKOTO TOCIIOapcTBa Ta MIATPUMYIOUN (DYHKIIIOHYBAHHS BOIHHUX CKO-
CHCTEM. YHACHIIOK TPaHCKOPJOHHOTO 3a0pynHeHHs y 2024 poIli, CIpHYMHEHOTO CKA/Ia-
MU CTIYHHUX BOII, BiZIOYJIOCS iCTOTHE MOTIPIICHHS SKOCTI BOJH, IO CYIPOBOIKYBATIOCS
3HHUKCHHSAM BMICTY PO3UMHHOIO KHCHIO Ta HeTaTUBHUM BILIMBOM Ha BOJIHI 010peCypCH.
L1e 3ymMOBIII0€ HEOOX1AHICTD TPOBECHHS KOMIUIEKCHOTO MOHITOPUHTY Ta OLIIHKH Cy4ac-
HOTO CTaHy [IUX BOJHHUX 00 €KTIB.

Mertoro mociikeHHsT Oyno omiHuTH ctaH pidok Ceiim Ta JlecHa micis TpaH-
CKOPAOHHOTO 3a0py/IHEHHS, a TAaKOXX BUSBUTU TEHJICHIT IOI0 iXHBOTO 3a0pYJHEHHS.
Hocnimkenns mpoBoxuny 3 k0BTHs 2024 poky 1o skoBTeHb 2025 p. BusnaueHns ximiu-
Horo crioxuBaHHs KucHIO (XCK), po3unHHOTO KUCHIO, KOHIIEHTpAIlii 3aJ1i3a, MapraHIiio,
Ta HIKEJII0 IPOBO/IMIIH BIAMIOBITHO 10 3aTBEPPKEHUX METOIMK BUKOHAHHS BUMIPIOBAHb.

Pesymprarty mokasany, 1o 3a OUTBIIICTIO TOKA3HUKIB SIKICTh BOJAU Y pidKax Bif-
MIOBiZla€ BCTAHOBJICHWM HOpPMAaTHWBaM ISl TOCIIOJApChbKO-TIOOYTOBUX TOTpeO, OJHAK
BUSIBIICHO TIEPEBUILIEHHS IOITyCTUMUX KOHIEHTPALIH JESKMX Ba)KKNX METaJiB 33 HOp-
MaTHUBaMH AJIs1 BOAOMM pHOOTrOCIIONapChKOTO MpU3HA4YEHHsA. BCTaHOBICHO HAsBHICTH
CE30HHHX KOJIMBaHb [MOKAa3HUKIB OPraHiqHOro 3a0py/JHEHHs, 30KpeMa XiIMIYHOTO CIIO-
JKHBAHHS KUCHIO, 1[0 3POCTA€ y BECHSIHO-JITHIN MEpioj IijJi BIUIMBOM MPHUPOJHUX Ta
AQHTPOIOr€HHNX YMHHHKIB. KMCHEBHI pEXUM y LIJIOMY 3aJHMIIAETHCS 3aJJ0BUIBHUM,
xo4a 3a(hiKCOBaHO MOOJMHOKI BUMAJIKU HOTO 3HIKEHHS y 30HAX JIOKAILHOTO BILIUBY.
BcraHoBneHO cucTeMaTHYHE NEPEBUIEHHS KOHIICHTPAIIH MapraHmio Ta HIKEJo, 10
MOXXE€ MaTH SIK MPUPOJHE, TaK 1 aHTPOIIOTCHHE MOXO/KEHHS Ta CTBOPIOE MOTEHINIHHI
PH3HKH JIJISL T1JpOOIOHTIB.

OTpumaHi pe3ysibTaTy CBi4aTh PO HAIPYXKEHWH, aie BiHOCHO cTalini3oBa-
HUI ekoJoriuHuil ctaH pivok CeliM Ta [lecHa micis TPAaHCKOPIOHHOTO 3a0pYIHCHHS.
BusiBiieHO 31aTHICTh BOJHHX €KOCHCTEM JI0 CAMOBIJHOBIICHHS. BoHouac 30epexeHHs
MiABUICHUX KOHICHTPAIiil OKPEeMHUX TOKCHYHHUX €JIEMEHTIB BKa3ye Ha HEOOXiTHICTh
MOZAJBIIOT0 CUCTEMaTHYHOTO MOHITOPHHTY Ta BIPOBAKEHHS IPUPOIOOXOPOHHUX 3a-
xofiB. Pesynbratu MOCHIDKEHHS MOXKYTh OyTH BHKOPHCTaHI SIK HAyKOBa OCHOBA LIS
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PO3pOOIIEHHS CTpaTeriil yrpaBiiHHsI SKICTIO BOJHUX PECYPCIB 1 MiHIMi3allil pU3KKIB JJIs
BOJJHX €KOCHCTEM Ta HAaCEJICHHS.

Kirouogi ciiosa: piuka Ceiim, piuka JlecHa, TpaHCKOpIOHHE 3a0pyAHEHHSI, SIKICTh
BOIIM, 3a0pyAHIO0Y] PEYOBUHHU, MOHITOPHHT TIOBEPXHEBHUX BO/I.

IMocranoBka mpodaemu. Piuku [lecHa Ta CeiiMm € OCHOBHIMH BOITHUMHU
apTepisiMH MiBHIYHOTO CXOAy YKpaiHH, fKi 3a0€31eYyI0Th TOCIoAapChKo-TI00y-
TOBI MOTPEOU HACENEHHS, MIATPUMYIOTb 3aIlJIaBHO-PIUKOBI €KOCHCTEMHU Ta Op-
MYIOTh 3HA4YHY YacTKy BOJHMX pecypciB cy6baceitny Jlecuu. Ixmiit exonmoriu-
HUI CTaH BU3HAYAETHCS [TOE€AHAHHIM IPUPOJHUX Ta aHTPOIIOTCHHUX YNHHUKIB.
Ce30HHI KOJIIMBaHHS BOMHOCTI PiYKH, OOJIOTHUCTICTh MICHEBOCTi, TOp(] SHUCTI
rpyHtu Ilomices Ta OKMCHO-BIAHOBHI IPOLIECH B JOHHUX BiAKIJIAAAX € MPUPOA-
HUMU YUHHHUKAMH, SKi BIUIMBAIOTh Ha cTaH pidok JlecHa ta CeiiM. Jo aHTpOmO-
IeHHUX YNHHMKIB HEOOXiHO BiTHECTU: IHTEHCHBHE BUKOPUCTAHHS 3eMeb JUIs
CLITBCBKOTOCTIONNAPCHKOTO TIOTpeDd y Mekax piukoBHX OaceifHiB, ypOaHnizailito,
CKU/IM KOMYHaJIbHO-IOOYTOBUX CTIYHHMX BOJ Ta TPAHCKOPIOHHE 3a0pyIHEHHS.
VY cyyacHHX yMOBax HaiOiIbIINI BIUIMB Ha €KOJOTIYHHN CTaH pivok JlecHa Ta
CeliM 31MCHIOOTH BOEHHI Mil.

Crip BiI3HAYUTH, IO CTaH PiYOK 3HAYHO MOTIPIIMBCS B PE3yJbTaTi TPaH-
CKOPJIOHHOTO 3a0pyaHeHHs piuku CeliM y ceprHi (IepBUHHE 3a0py/IHEHHS) Ta
BepecHi (BropuHHE 3a0pynHeHHs1) 2024 poky, sike Oyio CpUYrHEHe CKHJIAMU
CTIYHHX BOX 3 THOTKIHCBKOTO IIyKpoBOro 3aBoxy. Lli ckumm 3ymoBWIN pi3ke
MaiHHS KOHIEHTPAIlii pO3UMHHOTO KHCHIO (MaiKe J0 HYJs) Y BOAI HE TIIBKU
piuxu Ceiim, aine # JlecHa, 3p0CcTaHHIO XIMIYHOTO CITOKUBaHHS KHCHIO Ta Maco-
BO1 3aru6eni BogHuUX opraHizMiB [2]. ToMmy 3pocTae akTyanbHICTh JOCIIKEHHS
crany piuok JlecHa ta CeiiM Ta BU3HaYCHHS TEHICHLIHN 110J0 iXHBOrO 3a0py:-
HEHHS Ta OYMILEHHS HiCIs TPAHCKOPIOHHOTO 3a0pyaHEHHS.

AHaJi3 ocTaHHIX T0cTiTKeHb i myomikaniii. [IpoOiema 3a0pynHeHHS pid-
KOBHX €KOCHCTEM, OCOOJIMBO Yy TPAaHCKOPAOHHUX OaceiiHaX, 3a/IMIIAETHCS OHIEI0
3 HAaKTyaJBHIIINX y Cy4acHil ekonoriyHii Hayti. Piuku Ceiim i JlecHa sk Bax-
TIMB1 BOIHI apTepii moTpeOyroTh IMiABHUIIEHO] YBaru 4epe3 MoeJHaHHS TPHUBAJIOTO
AHTPOIIOreHHOTO HAaBaHTa)KeHHSI, BPA3JIMBOCTI 10 aBapiiiHUX CKUJIB 3a0pYIHIOO-
YHUX PEYOBUH Ta PU3HKIB, 3yMOBJICHUX BOEHHUMH JisIMU. AHAJII3 OCTaHHIX MyOITi-
Kalliil CBITYUTH, IIO MICIIA TPAHCKOPIOHHOTO 3a0pynHeHHS 2024 poKy HayKOBII
JOCTIDKYIOTh 3MIHH TIAPOXIMIYHAX TIOKA3HUKIB, KHCHEBOTO PEXUMY, CaHiTap-
HO-EKOJIOTIYHOTO CTaHy BOJIM Ta Peakilii BOMHUX Oiopecypcis [7].

CucremHmii aHani3 BIUMBY 30poiiHOi arpecii Ha rimpocdepy Yipainu
JI03BOJISIE PO3IVISIIATH BOZIHI 00 €KTHU SIK CTpaTeriyHuil pecypc, 6e3mocepeatio
MillIeHb BOEHHOTO BIUIMBY Ta TPaH3UTY 3a0pyaHiorounx pedoBuH. CywacHi
JOCIipKeHHsT OaceiHiB pidok YkpaiHu (DiKCYyIOTh HU3KY KPHUTUYHHX JIECTPYK-
TUBHUX TIPOIIECiB, a came: pyHHaIiio 00’ €KTiB 04nCHOI iH(DPACTPYKTypH, BTO-
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pUHHE 3a0py/JHEHHS BHACIIJIOK MOOUII3alil aKyMyJhbOBaHUX Yy JIOHHHX BiJI-
KJIaJaX TOKCHKAHTIB, @ TaKOoXX HEKOHTpOJbOBaHI aBapiiiHi ckuau. CykymHa
Il X YUHHMKIB 3yMOBIIFOE CTPIMKY aHTPOIOTEHHY TpaHC(OpMAIlio Tipo-
EKOCHCTEM Ta HE3BOPOTHY JIErpajiallifo IXHbOTO Oi0JIOTIYHOTO Pi3HOMAHITTSI
[12]. IpyHTOBHY OL{IHKY €KOJIOIi4HOTO cTaHy Bomu piuku CeliM y KOHTEKCTI
TPaHCKOPJOHHOTO TMepeHeceHHs: pedoBUH 3a 1967-2013 pp. Oymno 3xificHeHO
JlozoBunpkum I1. C. ta JlozoBuiskum A. I1. [9]. Bonu y3aranpHwIn pe3syinb-
TaTH TOCII/HKECHb Ta 3AIMCHUIIM OI[IHKY COJIbOBOTO CKJIaJly, OLIHKY SIKOCTi BOJIU
3a Tpodo-canpoOioIOriyHUM KPUTEPISIMHU Ta 3a CHeUU(IYHUMH PEUOBHHAMHU
TOKCHMYHOI i, 110 J03BOJMIO BigHecTH piuky Ceiim 1o 4 kareropii sKocTi i
0XapaKTepHU3yBaTH SKICTh BOJU SIK 3aI0BUIBHY.

VYrnponosxk ceprnHsi-BepecHs 2024 poky BimOynocss TpaHCKOPAOHHE
3a0pynHenHs piuok Ceiim Ta JlecHa, 110 OB’ 13aHO 3 HEKOHTPOJILOBAHIUMHU CKH-
JaMH CTiYHUX BoJ 3 ThOTKIHCBHKOTO ITyKpOBOTO 3aBOoAy. Jlo piuok morpanuin
BHCOKI KOHIICHTPALlil OpraHiYHUX PEYOBUH, IO CIIPHUSIIO 3HHKEHHIO PO3YHHHOTO
KHCHIO Ta MacoBil 3arubeni puou [2, 3]. Y HaykoBux npaisx Kopanenko C. A.,
[Tonomapenko P. B. Ta iHIIMX 3a3Hau€HO OCHOBHI XapaKTEPUCTUKH CTIYHUX BOJ
IYKPOBUX BUPOOHHMIITB, 30KpeMa OIOXIMIYHE CIIOKUBAHHS KHCHIO CTAHOBUTh
4000-7000 mMrO2/mM3; xiMI4HE CHOKMBAaHHSA KHCHIO KomBaeThes Bix 6000 mo
10000 mrO2/nm3, BmicT 3aBuciux pedoBuH csarae g0 5000 mr/am3, a Takox
HasIBHUW BHCOKHI BMIiCT aMOHIIO Ta CallOHIHIB, 1[0 CTIPHsI€ BUHUKHEHHIO KHC-
HEBOTro Ae(inuTy y BogHux ekocucremax [8, 10, 13]. PesynasraTu rigpoximiu-
HUX JOCJIDKeHb [7] BUSIBHIIM 3HA4YHE MOTIPIICHHS SKOCTI BOau piuok Ceim
ta JlecHa, TOMy BUHUKA€ HEOOXIHICTh Y MPOBEICHI IOCII/PKEHbB 11010 BU3HA-
YeHHS IXHBOTO CTaHy MicIsl TPAHCKOPIOHHOTO 3a0pyaHeHHs Ui 00’ €KTUBHOI
OLIIHKY Ta BIIPOBAKEHHSI TPUPOTOOXOPOHHHX 3aXOIiB.

MeTor nociipkeHHs: Oyino omiHuTU ctaH pidok Ceiim Ta JlecHa micist
TPaHCKOPJOHHOTO 3a0pyAHEHHsI, a TaKOX BHUSBUTH TEHJIEHIII MIONO0 iXHBOTO
3a0pyIHECHHS.

Marepianu i meromu nocaimkenHs. O0’€KTOM JOCHIKCHHS OyJIu
piuku Ceiim Ta Jlecna. BinOip npo0 Boau 3 TOCIIHKYBaHUX PIYOK 31HCHIOBAIIN
13 BUKOPHCTaHHSM 3aralbHONpUHHATHX MeTonuK [5]. [Iponenypu mono 36epi-
TaHHS Ta MOBOJPKEHHS 3 MPo0aMu MPOBEACHO BIAMOBIIHO /10 BUMOT [4]. BusHa-
YeHHs XiMiuHOTO criokuBaHHs KUCHIO (XCK), po34MHHOT0 KHCHIO, KOHIIEHTpaLlii
3aj1i3a, MapraHifto, Ta HIKEeJII0 MPOBOAUIHN BiJOBITHO JI0 3aTBEPIKEHUX METO-
WK BUKOHaHHA BuMiptoBanb (MBB 081/12-0647-09; MBB 081/12-0876-13;
KHI 211.1.4.034-95; MBB 081/12-0416-07; MBB 081/12-0649-09).

CrarucTu4Hi po3paxyHKH MPOBOAWIMA 3 BUKOPUCTAHHSIM TaKeTy IMpH-
kiaaHux nporpam Microsoft Excel 2021.

Pesyabratn mociimkeHHs. 371 ICHEHO KOMIUICKCHHI aHai3 Ta BUSB-
JICHO TNEBHI TeHEHIT 3a0pyaHeHHs pidok JlecHa Ta CeiiM, SKi pO3IIsIat0ThCS
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Yyepe3 MPU3MY EKOJIOTIYHOTO CTaHy PIidOK i MOTEHLIWHOTO BIUIMBY Ha BOJAHI
Oiopecypcu. ONiHIOBaHHS 3IMCHIOETHCS 33 PI3HUMU BHUIAMU BOJOKOPHCTY-
BaHHS, OCKUIbKM KOHIEHTPALlii HU3KW KOMIIOHEHTIB MOXYTh 3QJIMIIATHCS MTPHU-
WHSATHUMHU 32 CaHITapHO-TIri€HIYHUMH KPUTEPIsIMHU, aJie BOIHOYAC CTBOPIOBATH
pU3UKH TS TipoOioHTIB. Takwuii miXi/1 Bi/IMOBIIa€ Cy4aCHOMY €BPOIECHCHKOMY
BOJHOMY 3aKOHOJAABCTBY ILIOAO JOCSITHEHHS «J00pOT0 CTaHy» IMOBEPXHEBHX
BOJI 1 3a1100iraHHs iIXHbOMY IMOTIPUICHHIO.

JocmimkenHs npoBoauincs 3 koBTHs 2024 p. 1o xoBreHb 2025 p. mis
BUSIBIICHHSI TCHJCHLIN 3a0pyIHEHHS Ta OCOOJMBOCTEH CAaMOOYMIICHHS PIiYOK
Hecna ta CeiiM micist TpaHCKOPAOHHOTO 3a0pyaHeHHs. J{J1sl TOpiBHSHHS BHKO-
PHUCTOBYBAJIH IBa HOPMATUBH: Tiri€HIYHI HOPMATHBH SIKOCTi BOJIU BOAHUX 00’ €K-
TIB IS 3a7[0BOJICHHS MUTHUX, TOCIONAPCHKO-IIOOYTOBUX Ta IHIIMX MOTPeO
nacenenns (IAK ). HOpMaTMBH €KOJIOriYHOI O€3MeKH BOAHHMX O0’€KTiB,
110 BUKOPUCTOBYIOTHCS Il TOTpeO puOHOTro rocrnoaapcTsa (HOPMaTHB).

3a pesynbraraMu JOCIiPKEHb BCTAHOBIICHO, IO Boja y piukax JlecHa
ta CeliM 3a OUIBLIICTIO MMOKA3HUKIB BiJINIOBIJ]a€ HOPMATUBHUM 3HAYCHHSM JIJIS
roCroAapChKO-TI00YyTOBHUX Ta pUOOTOCIIOAapCHKUX MOTPEO, MPOTe BapTO BiA3HA-
YHUTH TICBHI TEHICHIII1 3a IeIKUMU MIOKa3HUKAMHU, SK1 IEPEBUIIYIOTh HOPMaTHBHI
3Ha4yeHHs. Ha puc. 1 BinoOpaxeno tenaeniii 3minu XCK y Boxui pivok Ceiim Ta
JlecHa Ta IXHIO BIAMOBIIHICTH HOPMATUBHUM 3HAYCHHSM. BCTaHOBIICHO, 1110 Y
TouIll BinOoopy Boau 3 piuku Ceiim moomu3y c. O3apuui 3naueHHss XCK ympo-
JIOBXK YCBOTO MEPioJy CIOCTePEeKEHb KouBamucs B Mexxax 22,0-33,1 mrO/mm’.
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Puc. 1. Tenaenuii 3MiHu XiMi4HOTO CIIO:KMBAHHS KMCHIO Y BoAi piuok Ceiim Ta lecna
ynpoaosik 2024-2025 pp., y mrO/am?

VY Touni Bindopy y mexax M. barypun XCK y Boxi piuku Ceiim ympo-
JIOBXK YCBhOTO MEPIOy JOCIIHKEHHS HE MEPEBUIIYBajI0 HOPMATUBHUX 3HAYCHbD,
110 CBIIYHUTH MPO BiTHOCHO CIPHUSATIMBHUI CaHITAPHO-XIMIYHUHN CTaH BOAM 3a
UM TOKa3HUKOM. Y TOYIl criocTepexeHHs piuku JlecHa moonusy c. Benwke
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VYers BinzHauanu He3HauHe nepeBuileHHs [JIK mis rocrnogapchko-moOyToBUX
notpe6 y nucronani (y 1,1 pasu ) ta rpymni (y 1,2 pasn) 2024 p. Take nepesu-
LICHHS CIIOCTEpIrajiy y JIOTOMY, TpaBHI Ta 4epBHi 2025 p., M0 CBiTYUTH PO
MiJIBUIIICHUH BMICT OKHCHIOBAaHUX OPTaHIYHUX PEUYOBUH 1 MOXKYTh OyTH 3yMOB-
JIeH1 MOEAHAHHIM TU(QY3HOTO CTOKY 3 arpoiaHAmadTiB, HAIXOKEHHIM O0Y-
TOBHX CTIYHHX BOJI Ta aKyMYJISILII€IO OPraHiKh y MeXaxX PyclOBUX 1 3aIlJIaBHUX
InstHOK (puc. 1).

Pisko Bupaxkeny ce3onHy wminnuBicth XCK cnocrepiraim y Boai
piuku JlecHa y mexax M. YUepHiroBa. 3HaueHHS MOKa3HHWKA 3POCTAIOTh [0
36,8-37,9 mrO/nm* HaBecHi Ta JOCATalOTh MakCUMyMmy B uepBHI 2025 poky
(44,4 mrO/mm?), mo B 1,5 pasu nepepumiye IJIK ams rocnogapcsko-mo0yTo-
Bux notpe6. Lle cBiqunTh NMpo 3HaYHNI aHTPOTIOIeHHHI BIUIMB Y MeKax MicTa,
30KpeMa BILTMBY MiCHKOTO CTOKY, MiJJBHILEHOT KOHIIEHTPALlil OpraHiyHUX peyuo-
BUH Ta YMOBUTFHEHHS MPOLIECIB CAMOOYHNIIIEHHS B YMOBAX IMiBUILICHUX TEMIIe-
paryp Biitky. Takox 3poctannsi XCK y BecHsIHO-JIITHIH nepiof] criocTepirain y
piui Jlecua moonuzy M. Octep, sike nepeBuiyBaio ['JIK ms rocnogapchko-mo-
OyroBux morped y 1,2-1,3 pasu (puc. 1).

BcranosieHo, 1o Bripogok 2024-2025 pp. y BCiX TOUKaX CHOCTEPEKESHHS
piuok Ceiim Ta JlecHa piBeHb pO3YMHHOTO KHCHIO 3aJIMIIABCS 33/I0BUILHUM 1 HE
JIOCSITaB KpUTUYHOTO 3Ha4ueHHs 4,0 MrOz/;[M3 BignoBinguo mo I'JIK mis Bomoiim
rOCIIOAAPCHKO-1100yTOBOTO MPHU3HAYCHHS. Y IUX piuKax 30epiracthcs CIpHsTIH-
BUH KHCHEBUH PEKUM YIPOIOBK BChOTO MEPIioay JOCHIKeHHS (puc. 2).

VY Touui criocrepeskenns piuku Ceiim moonu3y ¢. O3apudi piBeHb pO3YMHHOTO
KHCHIO KonuBaBes B Mexax 8,0-10,2 mrO,/nv’. V mexax m. barypun y piumi Ceiim
PIBEHb PO3UMHHOTO KHCHIO TAKOX TEPEBUIILyBaB MiHIMAJILHO JJOMYCTHMi KOHICH-
Tpauii. Cnix BinzHaunTy, mo y piuni Ceiim B Mexkax ¢. ManyxiBka (09.06.2025 p.)
ta ¢. Uymakose (16.06.2025 p.) Oyiio BUSIBJICHO BMICT PO3UMHHOIO KUCHIO HIKYE
1 MrO,/nv’, a Be 23.06.2025 p. ioro koHNEHTpauis misuimnacs 10 6,08 mrO,/am’
y Mexax c. Uymakose. Lle moB’si3aHO 3 IMOBIpHMM BILIMBOM KOPOTKOYAaCHHUX aBa-
piliHHX a00 HECAHKIIOHOBAaHUX CKHUJIIB 3a0pyIHIOIOUMX PEUOBHUH, SKi CIPUUHHIIIH
Ppi3Ke 3HWKEHHS BMICTY PO3YMHHOTO KHUCHIO Y BOJII, TOJII SIK MOAJIBIIIE IIBHIKE ITij1-
BUILEHHS HOTO KOHIEHTPALl MOJKE CBITYUTH PO KOPOTKOTPUBAINI aHTPOIIOTEH-
HHI BIUTUB Ta MOCTYIIOBE CAaMOBITHOBIICHHS BOJHOI €KOCHCTEMHU PIUKH.

VY Toukax CIOCTEpEKEHHSAX Ha piulli JlecHa piBeHb PO3YMHHOTO KHCHIO
KonuBaBcs B Mexkax 7,1-14,1 mrO,/nm’, npote y 4yepBHi Ta aumnui 2025 p. cro-
cTepiraeTbes Horo 3HIKeHHs 10 5,2 MrO,/IM?, 10 € HUKYUM 33 HOPMATUB JUIs
BOJIOHM pUOOTOCTIONAPCHKOTO MpHU3HAUeHHs. Take 3HWKeHHsI Oyllo BHSABJICHO Y
Bogi piuku [lecna y mexax mict UepHirie Ta Octep, 10 CBIIYHUTH PO MOTIp-
LICHHS KHCHEBOI'O PEXMMY B YMOBax MiJBHLICHOI TEMIIEPAaTypH, 3POCTaHHS
OpPraHiYHOTO HaBaHTAKEHHS Ta BIUIMBY MICHKOTO CEPEJOBHILA, IPOTE HE Mae
Xapakrepy CTIMKoro aediuuTy KHCHIO (pHC. 2).
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Puc. 2. Tenpenuii 3MiHU po34HHHOI0 KUCHIO y Boli piyok Ceiim Ta lecHa
ynpojosx 2024-2025 pp., y mrO,/am?

Bwicr 3amiza y Bogax pigok Celim Ta JlecHa XapaKTepu3y€eThCsl 3HAUHOIO
MIPOCTOPOBO-YACOBOIO MIHJIUBICTIO Ta y OITBITIOCTI BUTIAAKIB HE BiAIOBI1a€ HOP-
MAaTUBHUM BHMOTaM JUISI BOIOHM prOOTOCTIONapChKOTO MpU3HaYeHHS (pHc. 3).
ITepesumenns ['JIK mist BomoitM Trocrmomapchko-moOyTOBOTO TPU3HAYCHHS B
1,4-1,8 pasiB cnioctepiraerbes uie B ceprHi-BepecHi 2024 p. y Bomi p. Ceiitm
y Mexkax M. barypun, ay 2025 p. cioctepiraeTbes pi3ke 3HIKSHHS KOHIICHTpa-
mii 3amiza mo 0,1 mr/mv®. Yopomosxk ciuns-6epesus 2025 p. crocTepiraeTbes
He3HauHEe 3POCTAaHHS BMICTy 3alli3a y Bomi piuku [lecHa y mexax c. Bemmke
Verst ta M. Yepniris, mo nepesumrye [JK -y 1,1-1,2 pasu. Taka tenneniis
Mo)ke OyTH TIOB’s13aHa 3 iHTeHCH(]IKaIli€r0 BiJHOBHUX MPOIIECIB Y JOHHUX BiJl-
KJIaJiaX, Ce30HHOI0 MOO1TI3aIli€I0 3alTi3a Ta BIUTMBOM MiCBKOTO CTOKY.
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Puc. 3. Tenaenuii 3Minu BMicTy 3aJi3a y Boai piuok Ceiim Ta lecna
ynponosxk 2024-2025 pp., y mr/am?
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VY3arajapHIOIOUH pe3yJabTaTd AOCHIHKEHHS BMICTY 3ali3a y BOJII PiYOK
Ceiim Ta JlecHa, BUSBICHO CHCTEMaTW4HE MepeBuineHHs y 1,2-3,5 pasu Hop-
MaTuBIB U BOJOWM pPHOOrOCIIONAPCHKOrO MPU3HAYECHHS, 10 BIUIMBAE Ha
BOJIHI OiopecypcH, MpoTe e MOXKe OyTH TOB’SI3aHO 3 MPUPOTHUMH T1IpOTeoXi-
MIYHUMH yMOBaMu Oaceifny. Ciil BiA3HAYNTH, IO BMICT 3aii3a y BOAI PiuKH
Jecna B mexax c. Benuke Yers, M. UepHirosa ta M. OcTep ynpoaoBK ycbOro
Nepioay MOCIiHKSHHS MEPEBUILYIOTh HOPMATHBH JJIsl BOJOWM prOOrocnonap-
CBKOTO TIPU3HAYCHHSI, 110 CTIPUSIE 3HIKEHHIO €KOJIOT1YHOI SKOCTI BOJ Ta CTBO-
PIOE MOTEHIIINMHY 3arpo3y sl BOXHOTO O10pI3HOMAHITTSL.

TenpeHwil 3MiHU BMiCTy Maprasuio y Boai pidok Ceiim Ta ecHa Bino-
OpaxkeHo Ha puc. 4. Y cepnai 2024 p. CrOCTepIraeThCsi 3HAYHE MEPECBUIICHHSI
[IK asst BOOOHM rocnogapchbKo-1mo0yTOBOrO Mpu3HadeHHs y Boai piuku Ceiim
y Mexax M. barypun y 5,5 pasi, a y Bozi piuku JlecHa y mexax c. Benuke
Yers y 13,5 pazis. Y BepecHi 2024 p. KOHIIGHTpAIlisi MApPraHIF0 3MEHIITUIIACS,
npore nepesuinysana B 1,5-4,9 pasis IJIK = Ha Teputopii MOCITiIKEHHS
pivok Ceiim Ta [lecHa. Ciijl BiAI3HAYUTH, 110 KOHIIEHTPAIlis MapraHIi0 BHU3 32
TEUi€r0 3HWKYBaJacs, SKII0 y MeKax M. baTyprHa BMICT MapraHIll0 CTAaHOBUB
0,492 mr/nm?, To y Mexkax M. Octep — 0,124 mr/om?.
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Puc. 4. Tenaenuii 3Minu BMicTy Mapraumio y Boai piuok Ceiim Ta lecna
ynponos:k 2024-2025 pp. y nopisnsinmi 3 IIK .y mr/om®

Taxy BHCOKY KOHIIEHTpaIlito MapraHifo y piukax Ceiim Ta JlecHa cripu-
YMHWIO TPAHCKOPAOHHE 3a0pyaHeHHs y ceprHi 2024 p. B pe3ynbTari CKUIy
CcTiYHUX BOA 3 ThOTKIHCHKOTO ITyKpOBOTO 3aBOdy. Y OBTHI 2024 p. y Bomi
piuku Jlecna B mexax c. bopomuku, M. Yepniroa ta M. OcTep 1ie nepeBu-
mysana [JIK  y 1,1-1,5 pasu. 3 nucronama 2024 p. o ceprens 2025 p.
BMICT Maprasiito He nepeBuirysas [JIK Ha BCill TEpUTOPIT TOCITIKEHHS

TOCI.-TI00.
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pidok Ceiim ta JlecHa. Jlume B ceprHi 2025 p. y Boxi piuku CeiiM B Mexax
M. barypun Oyno BHsIBIEHO MEpeBUIIEHHS Mapraiuio B 1,2 pas3u, M0 CBIIYUTH
PO AHTPOIIOTCHHUI BIUTUB Ha BOAOKMMY, 30KpeMa Lie MOXKe OyTH 3yMOBIICHO
MMOBEPXHEBHM CTOKOM 3 CUIBCHKOTOCIIOAAPCHKUX YTifb, MPOMHCIOBUMH Ta
110OyTOBUMHY CTIYHUMHU BOJAMH.

Sxmo nepesumenHs [JIK ans Bomo#iM rocnogapcbko-moOyToOBOTO MpH-
3HAYECHHS MAIOTh MEPEBAKHO CMI30IUYHHUN a00 CE30HHUH XapakTep, TO HOpMa-
THB U1l pUOOTOCIIOAAPCHKUX BOMOWM IMOPYIIYETHCS CUCTEMAaTHYHO 1 4acTo y
JICCSITKH pa3iB. BCcTaHOBIICHO, 1110 BIPOJIOBXK YChOTO MEPiOJY JOCIIIKSHHS BMICT
Maprasirro y Boai pidok Celim Ta JlecHa He BIIMOBIIaB HOPMATHBaM JIJIsl BOJIOHM
pHOOTrOCTIOAAPCHKOTO MPU3HAYCHHS, IEPEBUIILYIOUN HOTo Y 2-7 pasiB (JHMcTOmazn
2024 p.-cepnens 2025 p.). TpanckopaonHe 3a0pyaHeHHs y ceprai 2024 p. Takox
3HAYHO BIUIMHYJIO Ha CTaH BOXHUX OiopecypciB piwok Ceiim Ta JlecHa, OCKiIbKI
JMIIe BMICT MapraHiio IepeBulllyBaB HopMmaTuBHe 3HaueHHs y 10-130 pasziB
YIPOIOBX CepHHS-KOBTHS 2024 p., KOHIEHTpAIlisl SKOTO MOCTYIIOBO 3HHIKYBa-
Jacst i BKe B JIMCTONA/I] epeBUIIlyBajla HOpMaTHB y 2 pasu (pHuc. 5).
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Puc. 5. Tenaenuii 3Mminu BMicTy Mmapranmio y Bofi piuok Ceiim Ta Jlecna
ynponosxk 2024-2025 pp., y mr/am?

VY Bcix Toukax cmocrepexxeHHs pidok CeliM Ta [lecHa BUSBIEHO cTa-
OLIBHO BHCOKHMH XapakTep 3a0pyJHEHHS MapraHIllo, MOPiBHIOKOYH 3 HOpMAaTH-
BaMU JUIS BOAOWM PHOOTOCIIONApPCHKOTO TPU3HAYEHHS, Ta TPUBAIUI THCK Ha
BonHI Oiopecypcu. Crifi BiAIMITATH, IO BIITKY CIIOCTEPIracThCs MiABUIIEHHS
KoHIeHTparis Mapradio 3 0,021-0,03 mr/am® 1o 0,041-0,071 mr/mm® Ha Bciit
Tepuropii gociimkerns pidok Ceiim Ta [lecHa.

Takox crocTepirajii TEHACHIIO MO0 BMICT HIKEIIO y BOMAI PidOK
Ceiim Ta [lecHa, xoHmeHTpallist sikoro He mnepeBunryBana [JIK mis Bomoiim
rOCIOIaPCHKO-TIOOYTOBOTO TMPU3HAYEHHS, MPOTE 3HAYHO IIEPEBHUIIyBasla HOP-
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MaruBH ISl BOAOWM PHOOTOCIOAAPCHKOTO TpH3HaueHHs. KoHueHTparis
Hikemro y Bomi piuku Ceiim ynpomosxk 2024-2025 pp. konuBajacsi B Mekax
0,007-0,067 mr/nm?, MakcumasbHe 3HaueHHs OyJ10 3adikcoBane B xoBTHI 2024 p,
a BIpooBX 2025 p. BMICT HIKEIIO y BOAI 3aJIMIIABCS CTA0UILHUM 1 IEPEBUIILYBAB Y
1,2-1,4 pa3u HOpMATUB JIJIsl BOJONWM PHUOOTOCIOAAPCHKOTO MPH3HAYEHHSI (puc. 6).

VY Toukax croctepexeHHs piuku JlecHa KOHLEHTpalis HIiKeIo y BOAi
konuBanacsa y Mexxax 0,008-0,071 mr/am?, HaflBuI KOHIIEHTpaIlii crocTepira-
nucs y xoBTHI 2024 p. Ta nepesuinye y 6,0-7,1 pa3ziB HOpMaTHUBH IJIs1 BOZOHM
puborocnofapcbKoro npu3HadeHHs. Ypoaosk 2025 p. BMICT Hikelo y piuii
JHecna xonmBaBcs y Mexax 0,009-0,051 mr/am® i3 3pocTaHHSM y KBIiTHI Ta
ceprHi 2025 p., o0 nepeBHIyBaB HOpMaTHBH y 1,5-5 pasiB (puc. 6).
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Puc. 6. Tenpenuii 3Minu BMicTy Hikes11o y Boi piuok Ceiim Ta [lecHa
ynponosx 2024-2025 pp., y mr/am?

BcraHoBieHo, 1110 HiKeJb HE CTBOPIOE OE3MOCEPEHBOT 3arpO3H IS TOC-
MOAaPCHKO-MOOYTOBOTO BOZOKOpUCTYBaHHs piuok Ceiim Ta JlecHa, mpote €
EKOJIOTIYHUM YMHHHUKOM PU3UKY JUIS BOAHUX ekocucTeM. CUcTeMaTHuHe 3Ha-
YHE TIEPEBUIICHHS PUOOTOCIIOAPCHKOT0 HOPMATHUBY CBITYUTH PO MOTCHIIIHHY
HeOe3MeKy /IS Tipo0ioHTIB, OCKITBKU HIKeIb HAJIE)KHUTh 10 TOKCHYHUX MIiKPO-
€JIEMEHTIB, 3/IaTHUX aKyMYJTIOBATHCS Y TKAHWHAX BOJHHUX OPraHi3MiB, OPYIIY-
BaTH (DepMEHTATHBHI MIPOIECH, TPUTHIYYBATH PICT i PO3BUTOK iKPH Ta THUYNHOK
puob, a TaKOXK Ma€ JOBrOTPUBAII €KOJIOTIYHI HACIIJIKH.

Crip Bii3HAYMTH, 110 TiABUIICHHUN PIBEHb BMICTY 3aJIi3a Ta MapraHIlio y
Boji pivok Ceiim Ta JlecHa Mae mpuUpOIHE MTOXOKEHHSI, 10 MiITBEPIKYETHCS
nociipkenHasamu Yensoaeroi B. M., JlozoBumbkumM I1. C. ta inmmmu [9, 11]. Le
OB’ s13aHO 3 THM, 10 YepHiriBchbka 0ONACTh BIJHOCHUTHCS IO TYMiTHOI 30HH.
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Tomy Bci iXHI BOAHI pecypcH XapaKTepU3yIOThCS IMiABHIICHUM BMICTOM Opra-
HIYHHUX TYMIHOBHX PEUYOBHUH, SIKI IiJ] €0 MiBUIICHUX TEMIIEPATYpP CIPUSIIOThH
3pOCTaHHI0 BMicTy MapraHio. J[ius piuok CymMcbkol 00nacTi, 30KkpemMa piuku
CeiiM, xapakTepHi Ie W MiJBUINEHI KOHIICHTpalii 3ajiiza 4epe3 ONHU3bKICTh
TepuTopii g0 Kypcbkoi MarHiTHOT aHOMaUtii.

OTtpumaHi 1aHi 00 BMICTY Hikemto y Boi piuku Ceiim Ta JlecHa y3roa-
KYIOThCS 13 JaHUMHU, BUKJIaaeHuM y npani JKunenko A. ta [lanepauk B. [6],
siki BusiBuin niepesunienns [JIK BmicTy Hikenro y Boai p. JlecHa 3 BepecHst 1o
JIACTONAL MICSLIb.

Oco06a1BOT €KOJIOTIYHOT 3HAYYIIOCTI HA0yBae KOMOIHOBaHHI BILTUB Map-
TaHIF0 Ta HIKeJo, 10 MiATBEepIKeHo nociimpkeHHsmu [anastopu B. 1., Kiu-
meHko M. O. ta benynkoroi O. O. [1] 3a HassBHOCTI 000X €JIEMEHTIB Y IIiJ[BU-
[ICHUX KOHLEHTPALIAX CIOCTEPIracTbcsi aJUTUBHUNA a00 cHHepriyHuil edekt
TOKCHUYHOCTI, 10 MOCHJIFOE HETaTUBHUHN BIUIMB Ha TiAPOOIOHTH HABITh 32 KOH-
LEHTpaLil, SIKi OKpEMO He BHKIMKAIOTh FTOCTPUX MOpylIeHb. Lle mposiBiseThes
y 3HIKEHHI 010pI3HOMAaHITTSI, TOMiHYBaHHI €KOJIOT1YHO TOJIEPAHTHHUX BUJIB Ta
MOCTYIIOBII Aerpaaanii TpoiYHUX JTaHIIOTIB.

Cnip Big3HauuTy, 110 3HaueHHs XCK ynpomnosxk 6epesns-uepBas 2025 p.
HE MEPEeBUIIYBaJI0 HOPMATUB JJIsl BOAOWM pUOOrocrnogapchbKoro Mpu3HaYeHHs
Ta KonuBajaocs B Mexax 24-45 mrO/am3, 1m0 € 3HAYHO HIDKYMM BiI JAHUX,
siki HaBegeHo y npaui JKuaenko A. ta [lanepauk B. [6]. Bonu 3a3nayany, 1o
y Oepesni Ta uepBHi 2024 p. y Boxi piuku Jlecra XCK konmuBanocs B Mexax
52,28-58,74 mrO/mm3. 11]o10 pOo3YMHHOTO KUCHIO, TO Y BoJi piuku CeiiM BiH
yrpoosxk 2025 p. konuBascs B Mexax Bin 8,0 no 10,2 MI“OZ/ILM3 Ta BIAIOBIIAE
cepeaHbopiuHoMy 3HaueHHI0 9,48 y 2000 p., mpo 1110 3a3HAYEHO Y JIOCIIiHKEH-
usix Jlozosinekoro I1. C. Ta Jlo3oinkkoro A. I1. [9]. Tomy Mo)KHa KOHCTATy-
BaTH, 10 Boja y piukax JlecHa ta CeiiM BiHOBUIIACS MMiCIsl TPAHCKOPIOHHOTO
3a0pyIHEHHS, OCKIJIbKM OCHOBHI MIOKA3HUKH ii CTaHy BIJIOBIAIOTh TaHUM, SKi
Oynu Bu3HaveHi g0 ceprus 2024 p. [6, 9, 11].

BucnoBku. Exonoriunuii cran piuok JlecHa ta Celim 3a pe3yibrataMmu
aHaJIi3y OIIHIOETHCS SIK HAIPy>KeHWH, 3yMOBJICHUI TOEIHAHHSAM MPUPOIHOTO
reoximMiuHOro (pOHY Ta JOKAIBHOTO aHTPOIOreHHOTO BILIMBY, 30KpeMa IMOKa3-
HUKH BMICTY 3aJli3a, MapraHIl0 Ta HIKEJII0 CUCTEMAaTHYHO TIEPEBUIIYIOTh HOP-
MaTUBU IJIS BOJOHM pPUOOTOCIONApCHKOTO MpH3HAa4YeHHs. BcraHoBieHo, 1m0
KHCHeBHI pesxkuM pidok CeiiM Ta JlecHa € CIpUSTIMBHUM 1 BiANOBiae HOpMa-
TUBHUM 3Ha4YeHHSM. BUSBICHO MOOJMHOKI BHITAJKU 3HIKCHHS KOHICHTpAIil
PO3UMHEHOT0 KHCHIO Hibkue 6 MrO,/am’, sKi MaroTh JIOKAIbHUIA i Ce30HHUIH
XapakTep, U0 OB’ I3aHO 3 JITHIM HEePiOIOM 1 IUITHKAMU i3 I IBUIIICHUM aHTPO-
[IOTEHHUM HaBaHTa)XXeHHSIM. OTKe PiYKOBI €KOCHCTEMHU 30epiraroTh 374aTHICTh
J0 CAaMOOYHILEHHS, TIONPHU MiABUIICHE OpTraHiuHe HaBaHTAKEHHs (3pOCTaHHS
nokazauka XCK).
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OpraniyHe HaBaHTAKCHHS Ta KUCHEBUI PEKUM 3aIMIIAIOTHCS B ME¥kKax
JIOITyCTUMHX 3HAYEeHb, OJHAK y 30HAX BIUIMBY HACEJCHUX ITyHKTIB CIIOCTEpi-
rarThCs Ce30HHI nepeBuileHHs! mokazHuka XCK Ta moojuHOKI BUTIAJKK 3HU-
JKEHHSI KOHLEHTpalii pO3YMHEHOT0 KHCHIO, IO CBIAYHUTH MPO MiJBUILEHY TyT-
JIMBICTh OKPEMHX JIUISTHOK JI0 aHTPOIOTeHHUX (haKTOpiB. BUsBIEHO KONMBaHHS
3naueHb XCK y Bcix Toukax crnoctepexeHb ynponosxk 2024-2025 pp. MaroTh
CE30HHUI XapakTep i BioOpa)karoTh 3MiHY TiPOJOTiYHUX YMOB, MPOTE Bij-
3HAYAEThCS CTIMKAa TEHJIEHI[ISl JI0 CE30HHOTO 3POCTAHHS OPraHIYHOIO HaBaH-
taxxenHs. Bomnouac orpumani gani XCK y Bomi pivok Celim Ta JlecHa He
MEPEBUILYBajI HOPMATHBY JUIS BOJOWM pHOOTOCIIONAPCHKOTO MpPU3HAYECHHS,
Bi/IIIOBIIHO €KOCUCTEMH AOCIHIPKYBAHUX PIYOK 30€piraroTh 31aTHICTh 10 QYHK-
ioHyBaHHS 0€3 PO3BUTKY KPUTUYHOTO Ae(illUTy KUCHIO, X04a 32 yMOB TPHBa-
noro 3poctands XCK icHye pH3HK MOTIpIIEHHS cTaHy TigpoOiOHTIB.

Bu3HaueHO TEHICHLIIO MO0 3HWKEHHS KOHIIEHTPALil Mapratiu y pid-
kax Ceiim Ta JlecHa B 3MMOBAa-BECHSIHUH MEPioJ Ta 3pOCTaHHA y JITHIN mepiox,
IO CBIJUUTH MPO CE30HHY aKTHBI3alil0 MpoleciB MOOLTi3alii MapraHiio ta
BIUTMBOM aHTPOIIOTEHHUX YMHHUKIB Ha JIOCIIKYBaHI PiUKH, 30KpeMa IMoBepX-
HEBOTO CTOKY 13 CLIBCHKOTOCIIONAPCHKUX YTi[b Ta JIOKAIBHUX JKepell 3a0py/-
HeHHs. XPOHIYHHIA BIUIMB HU3bKUX, aJie CTAa0LIbHO MIJIBUIEHUX KOHIICHTPAIliH
Maprafiio Ta HiKeI0 MOKE TPU3BOAMTH 10 KyMYJSTHBHUX €(EKTIB y Tiapo-
010HTIB, 0COOMMBO B YMOBax 0araTOKOMIIOHEHTHOTO 3a0pyaHeHHs. Bussieni
TEHJIeHIII1 MaIOTh MOCTIHHUI XapaKTep 1 CTBOPIOIOTh MOTCHIINHI PU3UKH IS
riIpoOIOHTIB T4 EKOCUCTEMH B IIJIOMY.

ASSESSMENT OF THE STATE OF THE SEIM AND DESNA
RIVERS AFTER TRANSBOUNDARY POLLUTION

'Bordiug N.S. — Doctor of Pedagogical Sciences, Professor
orcid.org/0000-0002-3489-4669
’Ishchuk O.V. — Candidate of Agricultural Sciences, Associate Professor,
orcid.org/0000-0002-8993-8366
IKherson State Agrarian and Economic University
2Zhytomyr Ivan Franko State University
natali-2 1 @ukr.net, Ischuk_o@ukrl.net

Ensuring the ecological safety of surface waters is a priority area, especially in
conditions of intensive anthropogenic load and the impact of transboundary pollution
sources. The Seim and Desna rivers play an important role in the formation of water
resources in the north-east of Ukraine, meeting the needs of the population, agriculture
and supporting the functioning of aquatic ecosystems. As a result of transboundary
pollution in 2024, caused by wastewater discharges, there was a significant deterioration
in water quality, which was accompanied by a decrease in the content of dissolved
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oxygen and a negative impact on aquatic bioresources. This necessitates the need for
comprehensive monitoring and assessment of the current state of these water bodies.

The purpose of the study was to assess the state of the Seim and Desna rivers
after transboundary pollution, as well as to identify trends in their pollution. The study
was conducted from October 2024 to October 2025. Determination of chemical oxygen
demand (COD), dissolved oxygen, concentrations of iron, manganese, and nickel was
carried out in accordance with approved measurement methods.

The results showed that, for most indicators, the water quality in the rivers meets
the established standards for domestic needs, however, the permissible concentrations
of some heavy metals were found to be exceeded according to the standards for water
bodies for fishery purposes. The presence of seasonal fluctuations in the indicators of
organic pollution was established, in particular, chemical oxygen consumption, which
increases in the spring-summer period under the influence of natural and anthropogenic
factors. The oxygen regime as a whole remains satisfactory, although isolated cases
of its decrease in areas of local influence were recorded. A systematic excess of
manganese and nickel concentrations was established, which can have both natural
and anthropogenic origin and creates potential risks for aquatic organisms. The results
obtained indicate a tense but relatively stabilized ecological state of the Seim and Desna
rivers after transboundary pollution. The ability of aquatic ecosystems to self-recovery
was revealed. At the same time, the preservation of elevated concentrations of individual
toxic elements indicates the need for further systematic monitoring and implementation
of environmental protection measures. The results of the study can be used as a scientific
basis for developing strategies for managing water quality and minimizing risks to
aquatic ecosystems and the population.

Key words: Seim River, Desna River, transboundary pollution, water quality,
pollutants, surface water monitoring.
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The level of water availability in Ukraine remains low, while the spatial
distribution of water resources is uneven and does not correspond to the location of
the most water-intensive economic sectors. The share of the agricultural sector in total
water consumption reaches approximately 40 %, whereas the average daily water
use per capita is about 270 liters. At the same time, nearly 50% of abstracted water is
returned to water bodies in the form of wastewater or drainage water [1].

The regions that most deficient in water resources are those with a high concentration
of industrial enterprises, particularly Donbas, the southern regions of the country, the
Kryvyi Rih basin, and the territory of the Autonomous Republic of Crimea. The economic
complex of the Kryvyi Rih region is represented by industries characterized by significant
consumption of natural resources, energy, and water. The main water body in the region
is the Inhulets River, which serves as a receiver of highly mineralized tailings wastewater
and insufficiently treated industrial effluents. The volume of polluted wastewater discharges
into the Inhulets and Saksahan rivers (a left tributary of the Inhulets) reaches approximately
12 million m? per year, resulting in significant deterioration of water quality within the area
from Kirovohrad region (Iskrivka village) to Mykolaiv region (Snihurivka city) and Kherson
region (Dariivka village). A substantial increase in concentrations of total dissolved solids
(from 800 to 4200 mg/dm?), chlorides (from 90 to 2084 mg/dm?), sulfates (from 240 to
998 mg/dm’), biochemical oxygen demand (BOD,) (from 1.2 to 5.8 mg/dm’), as well as
elevated iron content from 0.1 to 0.3 mg/dm?® has been recorded (data for 2019-2020).

Comparative results of water quality assessment based on hydrochemical
indicators [7], obtained using different methodologies, indicate significant discrepancies
in conclusions, highlighting the limitations of relying on a single approach for a
comprehensive evaluation of the ecological status of the Inhulets River.

In this regard, conducting a comparative analysis of existing methodological
approaches and identifying the most appropriate system for integrated water quality
assessment in the lower reaches of the Inhulets as a habitat for aquatic organisms is of
particular relevance.

Key words: water quality, fisheries use, hydrochemical indicators, ecological
status assessment, environmental reliability.

Statement of the task. The aim of the study is to assess the quality of sur-
face waters in the lower reaches of the Inhulets River based on hydrochemical
indicators in accordance with fisheries standards, which are considered the most
sensitive indicators of changes in the ecological status of aquatic ecosystems.
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Analysis of recent research and publications. An important environ-
mental issue in Ukraine’s water supply sector remains the preservation of river
ecosystems, which are the primary and most accessible sources of freshwater.
The functioning of natural and anthropogenic systems is closely linked to the
quantitative and qualitative characteristics of water resources, determining their
role as one of the fundamental elements of societal life support. Disruptions of
the water balance or deterioration of water quality lead to the degradation of
natural complexes, reduced biological productivity, and destabilization of eco-
systems, including those formed as a result of human economic activity.

The current state of Ukraine’s water resources is largely shaped by anthro-
pogenic factors. The main ones include regulation of river flow through reser-
voirs, intensive agricultural practices, land reclamation measures, industrial and
municipal water use, discharge of insufficiently treated wastewater, as well as
urbanization processes. At the same time, assessing the scale of such impacts is
complicated by the interaction between anthropogenic changes and the natural
variability of the hydrological regime. Medium and small rivers are the most
sensitive to these impacts, as under conditions of irrational resource use they
quickly lose their capacity for self-recovery [2].

One of the most illustrative examples of anthropogenically transformed
water bodies is the Inhulets River, whose basin has been significantly affected by
long-term economic activity. Within the Mykolaiv Region and Kherson region,
the hydrochemical composition of water is largely determined by the inflow of
highly mineralized industrial effluents from the Kryvyi Rih Iron Ore Basin. Par-
ticularly negative impacts are observed during periodic discharges of mine and
domestic wastewater, which lead to increased mineralization, accumulation of
pollutants, and deterioration of the ecological condition of aquatic ecosystems.
As a result, biotic degradation occurs and water quality declines not only in the
Inhulets itself but also in the estuarine zone of the Dnipro River.

Control over the state of water resources is carried out within the frame-
work of the national water monitoring system of Ukraine, which ensures reg-
ular collection, processing, and generalization of data on hydrochemical and
hydrological parameters. This system makes it possible to assess pollution lev-
els, determine the ecological status of river basins, and develop scientifically
grounded conclusions regarding their safety. Monitoring of the hydrochemical
regime of the Inhulets River has been conducted since the mid-20th century,
associated with the commissioning of the Inhulets Irrigation System, which has
significantly influenced the hydrological regime of the region [4].

The Inhulets Irrigation System covers extensive areas of southern Ukraine
and plays an important role in supporting agricultural production. At the same
time, its operation is associated with changes in the natural water regime, which,
combined with technogenic pressure, intensifies the transformation of aquatic
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ecosystems. The spatial extent of the system includes the interfluve of the Inhu-
lets and the Southern Bug River, resulting in the complex nature of water man-
agement processes in the region.

Water quality monitoring in the Inhulets basin is carried out through an
extensive network of observation points. Within the Mykolaiv region, a mon-
itoring system operates that includes several dozen water quality indicators
measured at control sections upstream and downstream. Similar observations
are conducted in the Kherson region, enabling a comprehensive assessment of
changes in the hydrochemical condition of the river [3].

The main source of anthropogenic pressure on the Inhulets basin remains
industrial enterprises of the mining and metallurgical complex of Kryvyi Rih.
This region concentrates a significant number of enterprises involved in the
extraction and processing of iron ore raw materials, as well as large metal-
lurgical facilities, including ArcelorMittal Kryvyi Rih. The activities of such
enterprises are accompanied by the formation of large volumes of industrial
wastewater, which, if insufficiently treated, enter water bodies and significantly
deteriorate their ecological condition.

Thus, the current state of the Inhulets River basin is the result of a long-term
combination of natural processes and intensive anthropogenic impact. Under present
conditions, taking into account climate change, wartime risks, and increasing pressure
on water resources, the implementation of integrated water resources management
becomes especially relevant, aimed at restoring ecological balance, improving water
quality, and ensuring the sustainable use of water resources in the region [8].

Materials and methods. A significant contribution to the study of the
chemical composition of the Inhulets River waters has been made by research-
ers from Taras Shevchenko National University of Kyiv — Horyev L. M.,
Peleshenko V. 1., Khilchevskyi V. K., Rudenko R. V., Medvid V. M., Kravchyn-
skyi R. L., and others. Some of the existing studies on surface water quality
of the Inhulets River are limited in scope, as they are based only on specific
assessment methodologies [6] or on data obtained in earlier years (prior to 2015)
[5]. At the same time, modern approaches to comprehensive analysis of surface
water conditions have been significantly advanced by the works of Ukrainian
scientists Klymenko M. O. [6], Vozniuk N. M., Skyba V. P. [11] and others.

Integrated water quality assessment is used to determine trends in spati-
otemporal changes in the ecological status of water bodies under the influence
of natural and anthropogenic processes. It also enables comparison of pollu-
tion levels across different water systems based on unified criteria. An effective
approach to water quality assessment is comparative analysis based on various
methodologies of integrated evaluation proposed by specialists of Odesa State
Environmental University — Yurasov S. M., Safranov T. A., Chuhai A. V., Kuri-
anova S. O., and Yurasov M. S. [13, 14].
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The integral indices used in assessment are calculated either for all hydro-
chemical parameters or for their individual groups. These indices reflect the
overall condition of the aquatic environment, although detailed information on
specific parameters is generalized. The procedure of comprehensive assessment
includes two main stages: first, the numerical value of the index is calculated,
after which a qualitative (verbal) classification of water quality is assigned
according to an established scale. The resulting assessment is expressed in sev-
eral score categories, allowing determination of the level of cleanliness or pol-
lution of the water body.

The Water Pollution Index (WPI) is calculated using the following
formula:

6
WPI =%Zi:1%ﬁ, (1)
where: MPC, — maximum permissible concentration of the chemical component;

C, — actual concentration of the chemical component;

6 —number of components.

Thus, when calculating the Water Pollution Index (WPI), it is necessary
to consider six indicators, among which the mandatory ones are: dissolved
oxygen, biochemical oxygen demand (BOD,), ammonium ions (NH,"), nitrites
(NO,), petroleum products (PP), and phenols (C,H,OH).

Unlike other parameters, for dissolved oxygen the WPI calculation uses
an inverse ratio i.e., the standard value (MPC)) divided by the actual concen-
tration (C)). This approach allows proper consideration of oxygen deficiency in

water. The criteria for water quality assessment based on WPI are presented in
Table 1.

Table 1. Criteria for water quality assessment based on the water pollution
index (WPI)

Water quality class Class description Water Pollution Index value

I Very clean <0.3

11 Clean 0.31-1.0

111 Moderately polluted 1.01-2.5

v Polluted 2.51-4.0

\Y% Dirty 4.01-6.0

VI Very dirty 6.01-10.0

VIL Extremely dirty >10.0

Waters of Class I are characterized by minimal anthropogenic impact;
their hydrochemical and hydrobiological parameters are as close as possible
to the natural conditions of the region. Class II is characterized by slight devi-
ations from natural parameters that do not disturb ecological balance. Class 111
includes waters subjected to noticeable anthropogenic impact, approaching the
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threshold of ecological stability of aquatic ecosystems. Classes [V-VII represent
waters with significantly disturbed ecological properties, where the state of the
aquatic environment is regarded as ecological degradation [10].

The modified Water Pollution Index (WPIL__ ) [9] is also determined based
on six indicators, of which biochemical oxygen demand (BOD,) and dissolved
oxygen (O,) are mandatory. The remaining four indicators are selected from
substances with the highest ratios of actual concentration to maximum permis-
sible concentration (C/MPC)). These may include: sulfates (SO,*), chlorides
(CI), chemical oxygen demand (COD), ammonium (NH,), nitrates (NO,),

phosphates (PO,*), total iron (Fe ), manganese (Mn*"), copper (Cu*'), zinc
(Zn**), chromium (Cr®"), nickel (Ni*"), aluminum (Al**), lead (Pb*"), mercury
(Hg*"), arsenic (As*"), petroleum products (PP), and synthetic surfactants (SS).

According to the improved methodologies [9], water quality assessment
based on the Combinatorial Pollution Index (CPI) is carried out in several stages:

Determination of the nature of pollution based on the conditional com-
plexity coefficient;

Identification of the level and class of water quality according to CPI values;

Determination of priority pollutants through analysis of the number and
composition of limiting indicators;

Conducting a differentiated assessment of limiting substances that have
the most significant impact on the ecological status of the water body [9].

Thus, the application of the combinatorial approach provides a more com-
prehensive understanding of the degree of pollution, the nature of anthropogenic
impact, and the environmental safety of the aquatic environment.

The conditional complexity coefficient is determined by the following
formula:

Ky =" 100 % , ()

where m’ — the number of substances whose concentrations exceed the maxi-
mum permissible levels (MPC);

m — the total number of regulated components defined by the monitoring
program.

If K < 10%, the assessment is carried out based on individual pollut-
ants. In this case, the maximum concentrations of contaminants in water and
the degree of exceedance of maximum permissible concentrations (MPC)
are determined, with indication of levels such as 1 x MPC, 10 x MPC, or
100 x MPC, depending on the scale of pollution.

When K > 10%, a three-level classification of the state of the aquatic
environment is applied.

At the first stage of this classification, the stability of pollution is deter-
mined, which is assessed using the frequency indicator (P) of cases where estab-
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lished standards (MPC) are exceeded. This indicator allows a quantitative char-
acterization of the persistence of pollution over time and enables tracking of its

trends within a water body [12].
Nmpc;
Pi - N_l )

3)

where Nypc; — the number of analytical results in which the concentration of
the i-th component exceeds its maximum permissible concentration (MPC);

N, — the total number of analytical results obtained for the i-th component.

The second stage of the classification is based on determining the level of
pollution of the aquatic environment, the indicator of which is the exceedance
factor (K) of the maximum permissible concentration (MPC). This coefficient
reflects the intensity of pollution by a particular substance and is calculated as
the ratio of the average or maximum actual concentration of the contaminant in
water to the established MPC standard. The higher the value of coefficient K,
the more hazardous the level of pollution is considered for the ecosystem [13].

K = “)

L7 mpc;?
where C, — the concentration of the component in soil;
MPC, — its maximum permissible concentration.
The rating scores for water quality classification are determined accord-
ing to Tables 2 and 3.

Table 2. Classification of water bodies by frequency of pollution
occurrence

Frequency. % Water pollution Partial assessment scores
quency, characteristic Symbolic designation Absolute values
0-10 single a 0-10
10-30 unstable b 10-30
30-50 stable c 30-50
50-100 characteristic d 50-100

Table 3. Classification of water bodies by the degree of exceedance of

standards
Degree of exceedance | Water pollution Partial assessment scores
of standards characteristic | Symbolic designation Absolute values
0-2 low a, 0-10
2-10 medium b, 10-30
10-50 high C, 30-50
50-100 very high d, 50-100

When determining the first and second stages of classification, gener-
alized water quality scores are calculated for each of the studied components,
which are established according to Table 4 [14].
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At the third and final stage of the classification, the Combinatorial Pol-
lution Index (CPI) is calculated. It is determined by summing the generalized
assessment scores (S,) obtained for all n analyzed indicators:

CPI=3", S,

)

Table 4. Assessment of the condition of water bodies based on individual
indicators

Comprehensiv'e characterization | General assessment scores Water quality classifica-
of water pollul:mq status of water Symbolic Absolute tion of water bodies
odies designation values
Single pollution

low level a-a 1 slightly polluted
medium level a-b 2 polluted

high level a-c 3 dirty
very high level a-d 4 dirty

Unstable pollution

low level b-a 2 polluted
medium level b-b 4 dirty

high level b-c 6 very dirty
very high level b-d 8 very dirty

Stable pollution

low level c-a 3 dirty
medium level cb 6 very dirty

high level c-c 9 very dirty
very high level c-d 12 extremely dirty

Characteristic pollution

low level d-a dirty
medium level d-b 8 very dirty

high level d-c 12 extremely dirty
very high level d-d 16 extremely dirty

T

Result and discussion. The initial data for assessing the ecological status
of water resources in the lower part of the Inhulets River basin, covering the
territories of Mykolaiv region and Kherson region, were based on the results
of analytical monitoring conducted by the State Environmental Inspectorates
during 2006-2020. In total, 127 water samples were analyzed, comprising
3,343 chemical determinations. The obtained data were systematized in the form
of tables of average annual concentrations of pollutants for the main monitoring
sections: Inhulets River — Arkhanhelske village, Inhulets River — Kalininske
village, Inhulets River — Snihurivka, and Inhulets River — Dariivka village.

Water quality assessment was carried out based on hydrochemical indica-
tors at the Inhulets River — Snihurivka section using the Water Pollution Index
(WPI), calculated in accordance with fisheries standards, which establish the
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most stringent limits for maximum permissible concentrations (MPC) of both
inorganic and organic substances.

Based on long-term monitoring data, a gradual decrease in petroleum
product concentrations in the Inhulets water has been observed over the last five
years of monitoring, indicating a trend toward improvement in the hydrochem-
ical condition of the river and a potential for partial restoration of its fisheries
function.

The summarized results of the calculations are presented in Table 5. Dur-
ing this period, the degree of river water quality underwent significant changes:
in 2006-2014, the water was classified as “very dirty”’; in 2015-2016, as “mod-
erately polluted”; and starting from 2017, it reached the level of “clean.”

Table 5. Integrated assessment of water quality of the Inhulets River —
Snihurivka based on the water pollution index (WPI) according
to fisheries standards for the period 2006-2020

Observation year Water P(o‘l,é,l;,t;;m Index Watﬁ}gl;allty Degree of purity
2006 6.73 VI very dirty
2007 6.43 VI very dirty
2008 6.11 VI very dirty
2009 6.16 VI very dirty
2010 6.26 VI very dirty
2011 6.14 VI very dirty
2012 6.42 VI very dirty
2013 6.63 VI very dirty
2014 6.23 VI very dirty
2015 1.13 111 moderately polluted
2016 1.08 111 moderately polluted
2017 0.99 11 clean
2018 0.75 1I clean
2019 0.78 11 clean
2020 0.79 11 clean

To improve the reliability of the assessment, a modified Water Pollu-
tion Index (WPI__ ) was also applied, which accounts for a broader range of
hydrochemical indicators. A summarized analysis of the modified indices for
the Inhulets River — Snihurivka section for 2006-2020 is presented in Table 6.

The obtained values of the modified WPI ranged from 3.95 (2019) to 13.7
(2012), corresponding to water quality classes from “polluted” to “extremely
dirty.” This dynamic indicates significant interannual fluctuations in pollution
levels, driven by the intensity of industrial discharges and the hydrological
conditions of specific years. Comparison of the results obtained using the two
methodologies shows agreement for the period 2006-2014, whereas after 2015
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noticeable discrepancies are observed, particularly during 2017-2020. This
highlights the need to apply additional comprehensive water quality assessment
methods to improve the accuracy of ecological diagnostics.

Table 6. Integrated assessment of water quality of the Inhulets River —
Snihurivka based on the modified water pollution index according
to fisheries standards for the period 2006-2020

Observation year Water FV(\)/II!_,UIﬁO;l Index Wati‘ig‘;ality Degree of purity
2006 9.80 VI very dirty
2007 9.45 VI very dirty
2008 9.73 VI very dirty
2009 9.12 VI very dirty
2010 9.47 VI very dirty
2011 12.2 VII extremely dirty
2012 13.7 VIL extremely dirty
2013 11.6 VIL extremely dirty
2014 9.83 VI very dirty
2015 5.27 \Y dirty
2016 4.70 \Y dirty
2017 5.09 \Y% dirty
2018 4.60 \Y% dirty
2019 3.95 v polluted
2020 3.98 v polluted

Summarizing the results of the analysis, a clear trend toward improve-
ment in water quality in the lower reaches of the Inhulets River can be observed
from a persistently polluted state during 2006-2014 to gradual improvement
after 2015, largely explained by a decrease in petroleum product concentrations
in the water. A graphical representation of this trend is shown in Figure 1.
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Fig. 1. Dynamics of changes in petroleum product concentrations in the Inhulets River
within Mykolaiv region for the period 2006-2019
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The next stage of the study involved assessing the water quality of the
Inhulets River and determining its suitability for fisheries use using the method-
ology of the Hydrochemical Institute, which is based on the calculation of the
Combinatorial Pollution Index (CPI). This method is one of the most inform-
ative, as it accounts for the combined influence of multiple groups of pollut-
ants and allows for a differentiated assessment of pollution levels and priority
sources of anthropogenic pressure.

According to the obtained results, the conditional complexity coefficient
(Equation 2) exceeded 10% for all years of observation, indicating a high diver-
sity of pollutants and the necessity of applying the full (three-stage) water qual-
ity classification. The coefficient values ranged from 44.4% (2018) to 72.2%
(2007), reflecting significant variability in the composition of pollutants during
the analyzed period.

Within the framework of the three-stage classification, the following
steps were carried out sequentially:

— first stage calculations — determination of pollution stability (frequency
of MPC exceedance) according to Equation 3;

— second stage calculations — determination of pollution level based on
the degree of exceedance of standards (Equation 4);

— final third stage — calculation of the Combinatorial Pollution Index
(CPI) according to (Equation 5) and assignment of water to the corresponding
quality class.

Conclusions. The information basis for assessing the ecological status of
water resources in the lower part of the Inhulets River basin within Mykolaiv
Oblast and Kherson Oblast was provided by the results of state surface water
monitoring for 2006-2020 (127 samples, 3,343 chemical analyses; monitoring
sections: Arkhanhelske, Kalininske, Snihurivka, Dariivka).

Assessment based on the Water Pollution Index (WPI) according to
fisheries standards showed a transition from “very dirty” water (2006-2014)
to “moderately polluted” (2015-2016) and “clean” (2017-2020). The modified
water pollution index ranged from 3.95 to 13.7, corresponding to water quality
classes from “polluted” to “extremely dirty.”

According to the methodology of the Hydrochemical Institute (calcula-
tion of the Combinatorial Pollution Index, CPI), it was found that in 78.6% of
cases the water was classified as “very dirty,” and in 21.4% as “dirty.” The main
pollutants during 2006-2014 were petroleum products and copper.
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PiBenp 3a0e31me4eHOCTI BOMHIMHU pecypcaMi B YKpaiHi 3aJIUIIA€ThCS HU3bKUM,
TOi SIK iX MPOCTOPOBHUII PO3MONIT € HEPIBHOMIPHUM i HE BiAIMOBiIa€ pO3MINICHHIO
HaOIIBII BOZOEMHHUX Tally3ed ekoHOMikH. YacTka arpapHOro CEKTOpY y 3arajlbHOMY
BOJIOCTIOKUBAHHI CTAaHOBUTH 0sin3bK0 40%, TOMI K CEPEeAHBOTI000BE BOIOCIIOKUBAHHS
Ha OJHY 0C00y csirae mpubmu3Ho 270 mitpiB. BogHouac maibke 50% 3abpanoi Boau
MOBEPTAETHCS Y BOHI 00’€KTH Y BUIVISI/I CTIYHHUX 200 JpeHaxHUX Box [1].

Haii6inpmr nedinnTHUMHM 3a BOAHHUMH pecypcaMH € pETiOHH 3 BHCOKOIO
KOHIICHTPAITI€I0 TPOMUCIOBHX TIAMPHEMCTB, 30Kpema JloHOac, miBIeHHI o0nacTi
kpaian, KpuBopi3pkuii O6aceiiH, a Takox TepuTopis ABToHOMHOI PecmyOmiku Kprm.
Tocnionapebkuii komIuieke KpHBOPI3BKOTO perioHy TMpeACTaBICHUN Tally3sMH, IO
XapaKTepU3YIOThCSl 3HAYHUM CIIOKMBAaHHAM IPUPOJHUX PECYpCiB, eHeprii Ta BOIH.
OCHOBHOIO BOJHOIO apTepi€lo perioHy € piuka IHryneus, ska ciyrye npuiiMadem
BHCOKOMIHEpAIi30BaHUX XBOCTOBMX BOJ 1 HEMIOCTATHBO OYMIIEHHX ITPOMHCIOBUX
cTokiB. O0cAT CKUIaHHS 3a0pyIHEHUX CTIYHUX BOJ y piuku [Hrymemp i CakcaraHb
(;1iBa mpuToKa [HTYBIIT) CTaHOBHUTH ONMM3bKO 12 MITH M Ha PiK, IO CIIPUYUHSE CYTTEBE
MOTIPIICHHS SIKOCTI BoAuW Ha aiasHmi Bix KipoBorpaacekoi obmacti (c. IckpiBka)
10 MukonaiBebkoi obnacti (M. CHirypiBka) ta XepcoHcbkoi obnacti (c. [ap’iBka).
3adikcoBaHO 3HAYHE 3POCTAHHS KOHICHTpAIli 3araibHOi MiHepaiizamii (Bix 800 mo
4200 mr/am?), xmopumis (Big 90 mo 2084 mr/nm?), cynbdaris (Bix 240 10 998 mr/am?),
6ioximiunoro cnoxkusanns kuchio (BCK,) (8in 1,2 10 5,8 Mr/am’), a Takosk MiIBUIIEHHS
BmicTy 3amiza 3 0,1 1o 0,3 mr/om® (mawi 3a 2019-2020 pp.).

[TopiBHSIBHI pe3y/bTaTd OI[IHIOBAHHS SIKOCTI BOAM 33 TiAPOXIMIYHHUMHU
MOKa3HUKaMHU [7], oTpuMaHi i3 3aCTOCYBaHHSM PI3HUX METOJMK, CBIAYaTh PO CYTTEBI
PO30IKHOCTI y BUCHOBKAX, 110 MIIKPECIIOE 0OMEKEHICTh BUKOPHCTAHHS JIUILIE OTHOTO
TIXOY JUTS KOMIUIEKCHOT OIIHKM €KOJIOTIYHOTO CTaHy piuku [Hrymerp.

VY 3B’513Ky 3 IIIM OCOONMBOI aKTya bHOCTI HaOyBa€ MPOBEIEHHS ITOPiBHAIHHOTO
aHaJTI3y iICHYIOYMX METOAWYHHX ITiAXO/IB Ta BU3HAUYECHHS HANOIIBII TOMITHFHOT CHCTEMH
IHTErpOBAHOT OIIHKH SKOCTI BOJM y HWKHIH Teuil [Hry bl SIK cepeioBHUILA ICHYBaHHS
BOJIHUX OpraHi3MiB.

KirowoBi cioBa: SIKICTh BOjM, pHOOTroCIofgapchbke BUKOPUCTAHHS, TIAPOXIMIUHI
TTOKA3HUKH, OI[IHKA €KOJIOTIYHOTO CTaHy, EKOJIOT1YHA HaIHICTb.
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Bazytouncs Ha BIaCHOMY MTPAKTUIHOMY JOCBI/Ii y3araJbHUTH Ta PO3IMIUPHUTH Oa-
YEHHsI €BPOIEHCHKUX acleKTiB TEXHOJIOTTYHOT KapTH BUPOLLYBaHHs (opei paiayKHOi
(Oncorhynchus mykiss) Oyayun Ha 3aKoploHHOMY cTaxKyBaHHi y ®DpaHiii B ymoBax
rocniomapctBa «Truites De L'Aubey.

VY crarTi BUCBITIIEHO PE3yJIbTaTH KOMIUICKCHOTO JOCIIKEHHSI TEXHOJOTIYHUX
acrekTiB opranizanii BeaeHHst GopeniBaunTsa B ¢.Bekcomb-crop-06 (¢p. Veuxhaulles-
sur-Aube), o po3ramosane B perioni byprynnis (¢p. Bourgogne), ®paniis. Pesymnb-
Tary aHaiizy 0a30BHX acrekTiB (yHKLIOHYBaHHs (opeseBoi (hepMH JIeMOHCTPYIOTh,
o rocnozapetBo «Truites De L'Aube» mae Gararopiuny icropiro, Bupoaosxk 30 pokiB
HAJIarOJ[’KCHO BCI CKJIAZIOBI €BPOIEHCHKOT MOJIENTI BEICHHS PHOOTOCIONApChKOT MisiThb-
HOCTI: BiJI BUPOILIYBaHHs TOBapHOi (opemi A0 peaizallii TOTOBOi MPOMYKINi. AHami3
¢dopm peaizalii MPOAYKIii TOKa3aB, IO MPAKTUKYETHCS EKiIbKa HAPSAMIB: (Operhb
pealti3oByIOTh y CBIXKOMY BUIIISIAI, (isie, KOHCEPBH, [0 BUTOTOBIISIOTHCS 32 TOMOBJICHO-
CT1 Ha KOHCEPBHOMY 3aBO/Ii 3 IOTPUMAHHIM BUMOT €BpOIeHchKOro coro3y. Jlocimken-
Hsl MIOTEHIIHUX MICIh peatizallii MoKa3aiu, Mo MPAaKTHKYOTHCS KOMEPLiHHI MicIis (32
MIPUKIIAZOM ITyOJIiYHOT Mpoaxi) Ta epMepchKi Mara3uHu. 3arnpoBaHKEHO Ha TEPUTO-
pii rocrmogapcTBa aKBaKyJIbTYPHHH «3CJICHUID» PEKpealliiHUuid TypH3M 3 MOXKIMBICTIO
pubooBIi Gopeni y craBax.

BcTaHoBNeHO, 0 OHUM 13 OCHOBHHX aCHEKTIB 32 €BPONEHCHKOI0 MOJICILIIO €
BUPOILIYBaHHs (Operi Ha roCIogapcTBi 3 JOTPUMAHHSIM BCIX €KOJIOTIYHMX YMOB Ta BU-
KOPHUCTaHHS IKICHUX (OpraHigyHHX) KOMOIKOPMIB u1st rojiiBii openi. Takoxk rosoBHO0O
YMOBOIO IIPH BUPOIIYBaHHI B OaceiHaX € YUCTa MPOTOYHA BOAA 3 IOAATKOBUM 30aradeH-
HSIM KHCHEM Ta JOTPUMaHHS YMOB LIUTBHOCTI OCAIKH.

IHTerparis B ykpaiHChKy aKBaKyJIBTYPY €BPOICHCHKOI cTpaTerii opraHizaii ¢o-
peneBoi ¢epMu y BIAMOBIAHOCTI A0 AiFOYMX CTAHAAPTIB, IO CIPHUATAME ITiIBHIICHHIO
KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHChKOi puOorocrnofapchkoi raaysi. Bueaenus dope-
JIBHUIITBA HA BULIUU PiBEHb.

KirowoBi croBa: eBponeichki crannapth, ¢opeiesa dpepma, baceiiHoBEe BUPO-
IIyBaHHS, TEXHOJIOTIYHI TapaMeTpH, TOMIBIS PHUO.

IHocTanoBka nmpo0ieMu Ta aHAJI3 OCTAHHIX JOCJHIIKeHb i MyOJika-
niif. OgHuM 3 JuKepen 30UIbIIEHHS XapuoBHX PecypciB KpaiHuM € pUOHHUITBO
Ta pubdanIbCTBO y BHYTPIMIHIX BopoiiMax. CTaBoBe pHOHMLITBO SIK TpaauLiiiHa
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(dopMa BeleHHsI TOCHOAApCTBA € Oe3MOCePeIHbO JKEPEIOM HAIXOKEHHS
TOBAPHOI MPOJYKIIIT y BUIVISII )KUBOT puOU. Besnki IepcreKkTHBY Ma€e PO3BUTOK
XOJIOJTHOBOJIHOTO CTABOBOTO TOCIIOIaPCTBa, a caMe openiBHUITBA [1].

DopeniBHUITBO — [1€ BUCOKO IHTEHCUBHA (popMa BeJIeHHS CTaBOBOTO pHO-
HUIITBA, IO J03BOJISE OJICPKYBAaTH BEJIUKY KUIbKICTh PUOUW 3 OJMHUII TUIOIII.
BesnepeuHo BOHO Mae 3aliHATH OJ(HE 3 HAWOUIBII BiIOMUX MICI[b B CTABOBOMY
puOHMITBI [1].

OcHOBHHM 00'€KTOM CaaKOBOTO (POpENiBHUITBA € paiiaykHa (openb,
0aThKIBIIWHOK SKOT BBaXXKaOTh [[iBHIUHY AMEpHKY.

PaiinyxHa ¢opens TUTIOBA XOJOAOMIO0HA prba, sIKa KUBE TIEPEBAYKHO B
ripChKUX piuKax Ta CTPyMKax, a TAKOXK Ha PIBHUHHUX PiUKax i3 MillaHO-Ta1ed-
HUM JIHOM, 3 XOJIOJTHOK 0aratoro Ha KUCEHb JDKEPEIBHOIO BOJIOK0 HE 3a0pyHe-
HOIO BiJIXOJIJaMH IPOMKCIIOBHX IiJIIPUEMCTB Ta JTIICOCIUIABY, BUIbHA B1JT K [JTH-
BUX ra3iB Ta TOKCUYHUX PEYOBHH [1].

VY psai kpaid (HOpETiBHUIITBO JOCSIIIIO BUCOKOTO PO3BUTKY. Tak, HAMpH-
knan, B Hopserii paiinyxHa ¢openb € OCHOBHHM O0'€KTOM BHPOIILYBaHHS;
B JlaHii maibke Bci prOOroCnofapchbKi pecypcu BOAONM BHKOPHUCTOBYIOTHCS
TiNBKH 1i7] GOPENiBHUITBO, a 3aralibHO PiYHUI 00CIT BUPOOHHULITBA Paiy>KHOT
(hopeni me 10 80— X pOKIB MUHYJIOTO CTOJIITTS J0OcATano 18 Tuc. T., a CbOToHI
HaOmkaeThes 10 600 tuc. 1. [2].

Po3BenenHs tococeBUX pub He3arepeuHo 3aiiMae MPOoBiIHE MICIIE B CBITO-
Bill aKBaKyJIbTypi, OCKUTBKH JIa€ 3MOTY 32 BITHOCHO HEBEJIMKHUI POMIKOK 4acy (B
cepeqHbOMY 24 MicAlli) OTpPUMYBATH JENIKaTeCHY MPOLYKLII0 TOBAPHOIO MACOI0
0,3-3 xr. be3nepe4Ho LiHHICTH Xap4oBOi MPOAYKIIii TO0COCEBUX pUO BU3HAHA 1 B
VYkpaiHi, miATBepAKEHHSIM YOTO € BUCOKA PUHKOBA IiHa Ha Ito puoy [2, 16].

CporozHi paiinyxHa Gpopeib € OCHOBHUM 00'€KTOM PO3BEICHHS B XOJIOA-
HOBOJMX CTaBOBUX ()OpEIEBHX TocrmogapcTBax Oaratbox kpaiH cBiTy: CLLA,
Hanii, Hopgerii, IlIBeuii, ®panuii, Auriii, [Iseitnapii, Yexii, CrnoBauyunu,
Himewyunnwu, [Tonemii, bonrapii, psiny kpain Cxony i HaBite Adpuku [3, 10, 13].

loxo BupoILyBaHHS came OpraHigyHoi (operi, 3a JTaHUMU siKi OyJIu 3Hai-
JIeHI B €BPOINEHCHKUX JDKepenax iHpopMalii, opraHiuHa TpOAYKLis pauIyx-
HOi (hopeli MMPOKO MOLIMPEHa Cepes JIepKaB-WIeHIB €BPONEHCHKOTO COI03Y
(magani €C) [4]. OcHoBHUMHE BupoOHUKamu € Dpanitist (2,300 Ton y 2015 poi)
ta Janis (1,634 tonn). Hactynmuumu nep:kaBaMu BUPOOHHKAaMH 32 MHATOMOIO
Baroto € Icnanis, Himeuunna ta BenukoOpuraHis. BupoOHHITBO OpraHigyHOl
(openi 3a3HaN0 3HAYHOT TEHJCHIIIT JO 3pOCTaHHsI B OCTAaHHI POKH (IIPUOIH3HO
1,600 Tonu nponykuii 6yno Bupodineno B €C y 2012 poui). OqHak y OCHOBHHX
KpaiHax-BUpOOHUKAaX OpraHiyHe BUPOOHUITBO 30CEPEHKEHO Y KITBKOX KOMIIa-
Hisx (Takux sk Aqualande y @pannii un Kaerhede Dambrug y Jlawnii) [5, 6, 7].

Jo 80-x pokiB MUHYJOTO CTONITTA opens y paHniii BupolyBaiu nepe-
Ba)KHO Ha APIOHMX, MaJ0 MEXaHi30BaHUX (epMax 3 BIAKPUTHM LUKIOM. SKicTh
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(openi Oyina HEMOCTIHOO, 10 MPU3BEJIO JI0 Caly NPOJaXiB puOU Ha Miclle-
BOMY pUHKY. Y 3B'SI3Ky 3 IIUM BCsI raily3b (OpeiiBHULTBA Oylia MOIEpHI30BaHa
Ha nouaTtky 90-X pokiB, OyJI0 BCTAHOBICHO LIy HU3KY HOBUX HOPM SIKOCTI Ta
CTBOPEHO OpraHu, 10 KOHTPOJIIOIOTh X BUKOHAHHS:

1. Hopmu 11 €KONPOAYKITii.

2. KoHTposb TeXHIYHUX HOPMaTHBiB BUPOOHHIITBA PO Ta KOPMY.

3. KoHTpOoI1b NOXOMKEHHsI TPOAYKTY Ha BCiX CTaisIX BAPOOHHIITBA.

4. Kontposb narosorii Ta canitapii pubu Ha HalioHaJILHOMY PiBHI 3 peri-
OHAJBHUMHU MiAPO3aiiIaMu 1o Bciit @paHuii B JOCTYITHOCTI Bl BUPOOHUKIB.

5. Konrpoinb sikocti Bogu. Opranu 3 KOHTPOJIO MAaTOJOTiH Ta caHiTapii
MPAIIOIOTh CIUIBHO 3 OPraHOM 3 KOHTPOIIIO SIKOCTI BoaW. Hampukian, sKio Ha
¢depMi 3axBopina puba, T 3aKpUBAIOTh, AHATI3YIOTh MPUYUHY Ta MOXIHUBOCTI
JKYBaHHsI XBOpOOH, 00 3amo0irTy ii mogaaboMy MOUIHPEHHIO.

3 nouarky 90-X poOKiB, KpiM KOHTPOIIIO SIKOCTi, BiIOYBCSl aKTUBHHIA pO3-
BUTOK TEHETHYHUX JIOCIIPKEHb, CEJIEKIii Ta BiOOpY IITaMy JUIsl BAKIIHHHU, 1110
CIPUSLIIO:

— MPHUCKOPEHE 3pOCTaHHs prou;

— TOKpAaIleHHs NIepeTPaBICHHs KOPMY Y prOH;

— CTa0LIBHOCTI SIKOCTI pUOM Ta MOCAIKOBOTO MaTepiaiy;

— 3HIKEHHS PU3MKIB Ta 3aXBOPIOBAHb 3aB/SKHU SKICHUM BaKLIMHAM.

3aBIsKM PO3BUTKY CEJNEKIil mTaMy Ta mporpecy B renetuni ®panmis
JIOMOIYIAcsl 3HAYHOTO MOJIINIIEHHS SKOCTI (hopelti, 0 BIAILITOBYE SIK BUPOOHU-
KiB pHOH, SIKi JOCSATIIN TPUCKOPEHOTO 3pOCTaHHSI Ta 30UIbIIEHHS MacH HaBilIy-
BaHHS, TaK 1 MepepoOHi 3aBOJHU: iM TMOJIETIIANIO CTEKUTH 32 KOHTPOJIEM BMICTY
JKUPY, 301TBLICHHSM TYIIKH, 3MEHIICHHSIM po3Mipy ronoBu. Bee nie miaBuye
e(eKTUBHICTH MpoIlecy MepepoOKH Ta 3HUKYE BiIXOAN BUPOOHHIITBA.

Ha choroanimmHiii nens ¢openiBaunTso y Opaniiii gyxe 1o0pe opraxizo-
BaHE Ta MOTYKHO iHAyCTpializoBaHe. bibliicTh BAPOOHHUKIB BUKOPHCTOBYIOTh
THTEHCHBHI TeXHOJOrii BUpouryBanHs (openi. [HaycTpianizamis npussena 1o
MozepHizamii Ta Mexanizauii GpepM. Y @paHmii Bech UK BUPOLLYBaHHS puOU
MOBHICTIO MEXaHI30BaHUH, [0 TIPOCTEIKYETHCS HA BCIX CTAliIX BUPOOHUIITBA —
BiJl BUPOIIYBaHHS JI0 MepepoOKH pruOM (OUMILEHHs, Hapi3Ka, KOMYEHH:, yra-
KOBKa To1110) [4].

[IpoTsiroM OCTaHHIX POKiB KOHTPOIIb SIKOCTI Ta MeXaHi3alis TeXHOIOTi4-
HOT'O TIPOLIECY PO3BEICHHs PO MPHU3BEIU 10 OTPUMAaHHS CTaOUTBHOT Ta BUCO-
KOi SIKOCTI MPOAYKIII Ta HMXKYOi BapTocTi (popeni B MOPIBHSAHHI 3 AKICTIO Ta
BapTICTIO JIococs. [HaycTpiaizaiis Ta MoJepHi3allis (GopesieBUX TOCIOAAPCTB
ABTOMATHYHO MPHU3BEIH JI0 TOKPAILCHHS SKOCTI Ta 3HWKEHHS BUPOOHUYOT Bap-
TOCTI (hOpeti MOPIBHSIHO 3 JIOCOCEM.

Buninennsi HeBHMpilIeHMX paHille YacTHH 3arajbHOI MPoOJIeMH.
Mera po6otu. s Ykpainu npoMuciioBe (OPETiBHUIITBO € MEPCIIEKTUBHOIO
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rany33i puOHOTO rocrnogapcTsa. [eorpadiune monoKeHHs 1 KIiMaTHuHI 0co-
OJMBOCTI CTBOPIOIOTH MEPEIYMOBU JUIsl HOTO IIMPOKOTO po3BHTKY. ChOromHi
PO3BEICHHSIM 1 BUPOILYBaHHAM paiinyxkHoi ¢operni 3aiimarorbesi nonan 100
rOCIOAAPCTB 1 PHOOPO3ILTIIHUX ITbHUIb, @ 3arajibHO PIYHUN 00CAT MPOIYK-
uii mepeBuirye 5 THC. T ToBapHOI (opeini. OCHOBHUMHU MPOOIeMaMu, 3 SIKUMU
CTHKA€eThCs (DOPENTIBHUITBO B YKpAiHi, TO 1€ HaXKalb 3aCTapiiicTh TEXHOJIOTIH
BUPOOHUIITBA, SIKi 3JIMIIWIINCH LIE 3 PaIsSHCHKHUX YaciB Ta MpoOJieMH 3 peatiza-
LI€X0 TOTOBOT MPOAYKIIii Ta TOBApHOI pHOU.

TakoX OIHUM 3 HAWUBAXIIMBIMIMX MHTaHb, SIKi TOTPEOYIOTh BUPIILICHHS
i CTPUMYIOTh PO3BHUTOK JaHOI ramysi € nmpodieMa BUPOOHHUIITBA BITUMZHSHHUX
BHCOKOSIKICHUX 30aJJaHCOBAaHUX CTAPTOBUX 1 MPOAYKIIIHHUX KOMOIKOPMIB JIJIst
(dopeni, ski 6 32 €PEKTUBHICTIO Ta SIKICTHO HE TOCTYMATUCh 3aKOPIOHHUM
aHaJioraM.

Came TOMY, METOIO0 J1aHOi POOOTH, OyJ0 JOCTIKEHHS Y BHPOLIYBaHHI
paiiyxHO1 (opelti Ha 3aKOPIOHHOMY CTa)KyBaHHI, II00 3am03u4uTH CBpOTICH-
ChKHUU JOCBIJ B JaHiii cepi Ta TOCHITUTH SIKICTh KOMOIKOPMIB SIKi BUKOPUCTO-
BYIOTBCS JJ1s1 TOAIBII (popeneBux 3aKOpJOHOM.

JlociimpkeHHs i€l TEMU MOXKE JOMOMOTTH 3allpOBauTH €BpONEHChKUI
JOCBiJ] B Halllil KpaiHi, pO3MUPUTH TPOMHUCIOBOCTI Ta MiABUIIUTH PEHTA0ECIb-
HICTh BUPOOHUIITB.

Marepiaiau Ta MeTOnHM JOCTiMKeHHsI. PUOHUIIBKI pOOOTH TPOBOIAMIN
Ha ¢pyHiy3cbkiii depmi «Truites De L'Aube», mo posramioBane B CeNuILi
Bekconb-crop-O6 (¢pp. Veuxhaulles-sur-Aube) B perioni Bypryumis (¢p.
Bourgogne), ®panuis, B 2018-2020 pp.

Bynu perenbHO JOCHiKEHI TEXHOJIOTIT BUPOIIYBaHHS (OPEIICBUX 3a
€BPONENCHKUM METOIOM.

O0’exTaMu JOCHIKEHb OyJIM MajbKH, IIbOTOJIITKH, OJJHOPIYKH Ta JIBO-
piuku paiiayxHoi (opelti, 0 BUPOLIYBAINCH B OaceliHaxX Ta CTaBax.

TomgyBanns dopeni 3aificHIOBAIOCH 2 pa3u Ha JICHb OJJHUMH 3 HAUKPAIIUX
eBporenchkuii komOikopMiB BupoOHunTea «SARB Geerbranty,

[Tpu MopdomeTpruuHOMY aHali3i JOCOCEBUX BUIIIB PHO, SIKMX BBAKAIOThH
HaAHOLIBII TNITACTUYHOIO TPYIIO0, KOPUCTYBAJIHCS CXEMOI0, IO OyJ1a 3ampornoHo-
BaHa I1e mBeAchbKuM ixTionorom @. Cmittom (1886 p.), 3 monpaBkaMu i JOMOB-
HeHHsAMU 3poOneHumH 1. [paBainum (1966 p).

[Tpu BuyoBi 00MiK pHOM TPOBOIUBCS BATOBUM 1 MiJIPaXyHKOBHM METO-
IoM. B KokHiH BiKOBi#l rpymi KOHTPOJIbHI 00JIOBH PHO MPOBOISTHCS IBA-TPU
pasu Ha Micsib. BiiioB 00’ €KTiB JOCIIPKEHHS TPOBOAMIIN 3 OaCEHHIB Ta 3eM-
JISTHUX CTaBiB, IPU JIOTIOMO31 Ca4yKiB Ta BOJIOKA. B KiHIlI BEreTaTUBHOTO IUKITY
puly BUIIOBJIIOBAJIA Ta BU3HAYAIM HACTYITHI MIOKA3HUKK: BarOBUH Ta JIHIMHUN
(L, H) pict pu0, Buxin y %, cepennio Macy, puOONpoayKTHBHICTb 3arajbHy i 110
KOXHI{ TOCIiIHIN rpymi pu0, 3aTpaTi KOPMY Ha OJMHUIIO IPUPOCTY, a0COIIOT-
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HUi npupict 1 ek3emIusapy pud. BumiproBanHst pu mpoBOIMIN 32 JOTIOMOTOIO
MIpHOI CTPiuKH, 3BayKyBaHHSI — Ha €JIEKTPOHHUX Barax 3 TounicTio 10 0,01 T.
[Tepen Bu3HAYEHHSM MacH 3 pUOU BUAAJISIIH BOJLY.

Pe3yabTaTn nociixKeHb. 3aKOpPJOHHE CTaXKYBaHHS 110 BHPOILYBaHHIO
¢openi paiixyxHoi BinOyBanock Ha rocriofapctsi (pepmi) «Truites De L'Aube,
10 po3TamioBane B cenunl Bekcomb-ciop-O06 (¢pp. Veuxhaulles-sur-Aube) B
perioni byprynais (¢pp. Bourgogne), ®panuis (Puc. 1) [7].

-4 GAEC
DES TRUITES
DE L’AUBE

EN HAUTE
BOURGOGNE

Puc. 1. rocnogapetBo Truites De L'Aube

T'ocnopaperBo Mae mony — 9 ra;

MaJIui MOTIK Boau — KonuBaeThes Big 50 mo 100 i/c;
3aranbHUN 00csT BupoOHuLTBa B 2020 poui craHoBUB — 40 TOHH;
BUpOILY€e 3 BHUIM JOCOCEBHX, a came — (openp paigyxna (Truite

arc-en-ciel) — 80%, ¢opens crpymrosa (Truites fario) — 15%, nococs (Saumon
de fontaine) — 5%

O0agHaHHS U BUPOLLYBaHHs PUOH, 1110 3aCTOCOBYETHCS HA TOCIIOAAP-
ctBi (Puc. 2):

Po3mutigHi craBku — 33 Ta 20 X 3 M

12 aeparopis 50x50 cm;

pHOHi cTaBKy;

Ca4KH;

3 Buau ¢openi;

KopMOikopma [uist dopedi;

XonoauiibHa Kamepa [uisi IPOAYKTiB;

na0oparopist i nepepoOku puodu;

BYJIKH;

TpaHCHOPTHI 0aky 3 AU(Y30pOM, KUICHEBUM 0aJIOHOM 1 BUTPAaTOMIpOM

s Gopeni.
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Laboratoire de
transformation

Puc. 2. cxema rocnogapcraa

Ha rocnomapctsi 80% BupoiyBanoi pulu ckianae came (opesb pai-
nyxkHa (Oncorhynchus mykiss).

TlocnomaperBo «Truites De L'Aube» Ha cBoiil TepuTOpie Mae 3arajaom
25 GaceitniB. [3 HUX 8 OaceHIB /sl BUPOILYBaHHS MaJbKa, [0 MalOTh PO3MIp
I M x 9 M. 2 GaceliHu JuIsl TOPLIHHOT prudH, po3MipoM 2 M X 6 M. 3 OaceiiHu
JUIsL CTPYMKOBOI (operi (cepeaHix po3MipiB), 3 OaceiHu st Jococs (cepenHix
po3MipiB), 7 6aceiHiB At hopeti paiIyHo1 (cepeHiX po3MipiB), 2 CTaBH JUIS
BEJIMKOT pubH (Bix 2 Kr) Ta 2 GacelHH JUIsl BETUKOT pHuoH.

Tako Ha TEpUTOPIi TOCTIOAPCTBA €: 3 KaHaia 3 MPOTOYHOIO BOJOKO IS
BEJTUKOT prOU Ta 1110 #iJie 0e3rmocepeIHbO Ha BUPOOHHUIITBO MPOMYKIIT 3 JIOCOCEBUX
Ta | craB uist puOOIOBI CTPYMKOBOT (hopeni s BiBiayBadis ¢pepmu (Puc. 3).

Puc. 3. cxema po3TauryBanHs daceiiHiB
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Ha TepuTopii rocnomapcTBa po3TaiioBaHe CKJIaJIChKE MPUMILICHHS TSI
30epiranHs KOMOIKOpMiB [yt Bifroaiemi ¢opemi. Llelt kopM BUTOTOBISIIOTH Ha
3aBosii «SARB Geerbrant», siki creniani3yroThcs came Ha KopMmax s puoO.
Panion mo0OoBwuii, ane po3outuii Ha 2 npuiiomu — 1 BpaHii Ta 1 BBeuepi. Acop-
TUMEHT CKJIQIa€ThCsl 3 TAKOTO KOMOikopMy: CTapToBHii TpeMiyM (IUisi Malib-
kiB) — 1 mm; KopomiBebkwii dapio (KopM ajist Tococst Ta CTPYMKOBOI (opeiti) —
4,5 mm; Excrpycap6 (st paitnyxnoi dopeni) — 4,5 mm ta 6 MM; Exctpycap0
poxeBHii — 8 MM, (1)1 BeJIMKUX pUO 3 acTrakcaHTuHOM) Ta KopomiBcbka 3ipka
poxeBa — 4,5 MM (3 aCTAaKCAaHTHHOM).

[pu roxpieni openi HEOOXiIHO BPaxOBYBaTH, IO PO3MIp TpaHys IS
MOJIOI TOBKHUHOI0 4—20 CM MOBUHEH CTAaHOBUTH Bij 2,2 10 2,6% JOBKWHH Tijia
(3a CmiTOM), IO BiAMOBiga€ po3Mipy pOTOBOTO OTBOPY i BiICTaHi Mix 350po-
BUMH THYMHKaMHU y paiayxnoi ¢openi [8, 9]. Puly kpame romyBaTu 4acto
npioHuMu nopiisimu [ 10, 11]. Yum menmoro € puda, Tum vactime. [lepexonutn
Ha KOpPM I1HIIOTO po3Mipy abo THITY CIIiJ MOCTYIOBO MPOTIroM 3—5 nHiB. Y pasi
HEOoOX1THOCTI MOTPIOHO 3aCTOCOBYBATH CHEialibHI JIKyBaJlbHI IPaHYJIbOBaHi
KOpMH a00 CyMIlll JIIKyBaJbHUX KOMIIOHEHTIB JIsl 10OABKHM Y BOJIOT TPaHYIIH

KinbkicTh kOpMy B 70Oy BH3HAUAE€THCS B 3aJIE)KHOCTI Bifl TEMIIEpaTypH
BOJM, Y cepenHboMy 8% Bif Baru pubu npu temneparypi 13-16°C [12, 16].

[TounHatOTh TOMYBaHHS 31 CTAPTOBHX KOPMIB, IOTIM IOCTYIIOBO IMEPEXO0-
JITh HA KOPMH I'panyiy po3mipom 1,0 Mmm. Mikporpanynu Ajisi MajibKa Ma€ IiJiBU-
HIEHU BMICT OiJTKa 1715t piIBHOMIPHOTO POCTY IOTOJIIB'SL pulu. SIKicHI IHTpeieHTH
PHOHOTO MOXOMKEHHsI 3a0€e31eUyI0Th MAKCUMaIbHE 3aCBOEHHS KOPMiB (hOPEILIIO.

BucokosikicHU# TIpOAYKUIHHUIA KOPM 3 BMICTOM acTakCaHTHHY 3a0e3re-
gye (hopesb NPUPOIHIM OApBHUKOM, IO 3a0apBIltoe KOJIip M'sica Ta ikpy puou.
st Toro, mo6 M'sico Ta iKkpa MOYEPBOHUIM MOTPIOHO HIOHaKMeHIIe 3 Micsii
rofiBIi KOpMOM. BuicokosikicHuit kopM 3a0e3meuye sik IHNTeHCUBHUI picT doperi
TaK 1 HAIIOBHEHHS pOM MMOKMBHUMH BiTaMiHaMU 1 MiHEpaJaMH JUIsl OTPUMaHHS
MaKCUMAaJIbHOTO KOPMOBOTO KOC(IIIEHTY.

Kpim Toro, BiH JIeTKO 3aCBOIOBaHUH, IO CIIPUSE MIHIMAJILHOMY 3a0py/I-
HEHHS BOJY 1 ONTUMAJbHOMY 3aCBOEHHIO BCIX MOXXHBHHX €JIEMEHTIB. Y BCIX
KOMOIKOpMaxX BUKOPUCTOBYIOTbCS MPOOIOTHKH JJIsl MOKPAIICHHS TPaBICHHS.
@pakuis 6,0 Ta 8,0 M.

Bigrozisins dopeini KOpMOM 3 aCTAKCAHTUHOM Ma€ MOYMHATHCH KOJIH 0CO-
Oounu HaOpanu Bary 500 rpam. Po3mip rpanyn 6,0 MM MigXOANUTH AJISt TOTyBaHHSI
¢dopeni Baroro 500-1000 rpam. [l ocobun Baroto Bij 1000 rpaM 3acTOCOBYIOTh
KOpM po3Mip rpanyin sikoro 8,0 M (Tabm. 1).

VY rtabmuui 1 HaBemeHO A000BHI palioH TOMIBII (Opemni CKiIaJeHUH
Ha TocnogapcTsi Truites De L'Aube BpaxoByrouM HOpPMH TOMIBII KOpPMaMH,
3aJIe’KHO BiJl 3MiHM TEMIIEPATYPHOTO PEKUMY BOJIM y OaceiHax Ta cTaBax, Macu
pudu Ta po3mipy rpany.
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Tabnuys 1. 1odoBuii pauion roaisi gopedti

Po3mip 0
Bara pudu rpany Temneparypa Boau (°C)
r MM 2 4 6 8 10 12 14 |16 | 18
10-40 1 1,0 1,3 1,5 1,8 2,1 2,4 2,7 |32 3,6

40-100 2-3 0,8 1,0 1,2 1.4 1,6 1,9 2,1 |24 27
100-200 4 0,6 0,8 1,0 1,2 1,4 1,6 1,8 |21 | 23
200-500 5 0,5 0,6 0,7 0,9 1,1 1,3 1,5 | 1,7] 19

500-1000 6 0,3 0,4 0,5 0,6 0,6 0,8 1,0 [ 12| 08

1000-1500 8 0,3 104-0,5]0,4-0,6 |0,5-0,7]0,6-0,8 0,8-0,9(1,0-1,1 | 1,2 | 0,9-1,2

Maubku (openi paiiy’>KHOT roCcIoIapcTBO 3aKYIIOBY€E Y pUOOPO3ILITi THHU-
KiB. Takox mepioANYHO roCHOAAPCTBO MOXKE JIOKYIIOBYBAaTH 1IbOToiTOK. [lepen
BHITYCKOM (hopei 1o OaceifHiB, BOHH YTPUMYIOTECS B CIIEIlialbHUX OaceiHax
JIe TIPOXOJISITh MEeBHY JNie3iH(]eKIIiro, ToOTO epedyBaroTh Ha KApAHTHHI Ha BHUIIA-
JIOK SIKIIIO pruOa XBOpa abo 3apaskeHa relIbMiHTaMH a00 IHIITMMH PO3IIOBCIOIKE-
HUMU 1HQEKIIHHIMHA XBOPOOaMH.

3 HiKyBaJbHO-TIPO(ITAKTUIHOIO METOI pHOaM Jar0Th 3 KOpMaMH aHTH-
OioTuKH, TIPeOIOTHKHU Ta CynbhaHiIaMiIHI Tpenapatu (cymim cymnbha— mepa-
3uHY — 24 T, cynbdaryaHignay abo ¢ypazominony — 6 r Ha 100 kr macu dopeni)
BripoaoBxk 3 ni6. [loTiM m03u mpemapariB 3MEHIIYIOTh YBidi i 3aCTOCOBYIOTh
me 7 mi6. s diKyBaHHS TUTITHUKIB Ta PEMOHTHOTO MOJIOJHSKY PEKOMEHITY-
€THCS 1aBaTH 3 KOPMaMH JIEBOMILIETHH a00 TepaMilluH i3 PO3paxyHKy 5-7,5 r
Ha 100 xr pubu Bripogosx 14 1i6. Bero 3axBopiny puly JiKyIOTh OHOYACHO.

Sk mpaBWIIO KapaHTHUH TPHUBAE Bif 3 THIB 0 2 THXKHIB B 3aJI€KHOCTI
BiZ TOro sK ¢openb cede MouyBae Ta YU NMPOSBIAETbCA AKach Hexyra. [licis
3aKiHYEHHS KapaHTHHY pruOa TepeMillyeThCs B CIEiadbHO BifBeNeH] T Hel
OaceiiHu 10 1HIIUX pUO, SKi BKe TIepeOdyBar B TOCIIOAAPCTBI 10 IBOTO.

KoxHi 2 THXHS Ha TOCIONAPCTBI NPOBOAATHCS KOHTPOJIBHI BHJIOBH 110
10 ex3eMIUIsIpiB popei 3 KOKHOTO OaceiHy A5l KOHTPOJIBHOTO 3BayKyBaHHS Ta
Bi3yaJIbHOT'O OIVISIIY HA MOMKJIMBI 3aXBOPIOBAHHS.

[Ticast KOHTPONBHUX 3BaXKYBaHb POOHTHCS IEpPEpaxyHOK KOPMOiKOpMY
Uit (hopedti, B 3aJIe)KHOCTI BiJI TOTO SIKY Bary BOHA BXKE MAE€.

[lignpreMCcTBO Mae TakKOX CBOKO JTabOparopito s po3poOku (opedmi.
Sk mpaBuio s BUpOOHHIITBA OepyTh (Opesb OJHO Ta JBOpPiuoK. B mabopa-
Topii puda po3polseThes, (isie 00pizaeThes IS MOJANBINOT TEPEPOOKH, KOCTI
3 TOJIOBaMH IOMIIIAIOTHCS B CIIELialibHI KOHTEHHEPH 1 B MOAAJIBIIOMY HpOJa-
FOTHCSL Ha 3aBOJI 110 BUTOTOBJICHHIO pruO0-KicTHOI Myku. Dine doperi roTyoTh
Ta BaKyyMyIoTb. Takox AesKy puOy IiJ 3aMOBJICHHS MATPAIOTh 1 TAKOXK BaKyy-
MYIOTh JJIsI TOAAJIBILIOTO IPOAAXKY.

TocriomaperBo «Truites De L'Aube» 3akimrodmiio J0roBip 3 KOHCEPBHUM
3aBOJIOM, KyIM HOcTayae TOBapHY (opeib, a 3aBOj Oe3MocepenHbo Hepepo-
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Onsie i Ha KOHCEPBH, 10 JAJIO I OiIBIINHI MOIITOBX JJIsi BUPOIIEHHS OLIBIINX
00’eMiB (opeti pai Iy HOI.

[ponyxkuis, 1o BUPOOISETHCs 3 (hopeni Ha KOHCEPBHOMY 3aBOJli Mae
TAKUI aCOPTUMEHT:

—rillettes: Rillettes de truites nature et & I'estragon: ue mmarouku hoperi
HaTypaJbHi 3 €CTPAroHOM, sIKi 1J1eajIbHO MIJXOAATh K allepPUTHB JI0 TOCTIB;

— MOusSes : Mousses de truites aux algues, a l'indienne et aux truffes de
Bourgogne: e Mmycu 3 ¢opeii 3 MOPCbKUMH BOAOPOCTSIMH, MO-1HIIMCHKA Ta 3
OypTyHICHKUMH TPIO(hEIIMU;

— Terrine: de truites aux legumes et citron confit: ue Gopens 3 oBouaMu
Ta KOHCEPBOBAHUM JINMOHOM;

— truites fumées: dopespb KomueHa;

— Saucisses: e ¢Qopenb ma coycoMm Kappi, puOHHIT coyc Ta coyc
[Ia6mi3nen;

— Filets frais: cBixe ¢ine popeni;

— Filets fumés: korruene ¢ine doperi.

Ha 6a3i ¢pepmu Takox € cTaB e CrenialbHO TPUMAIOTh puOy A BiIBi-
yBauiB pepmu. JIromu KoKHOTO JHSI B TFOOMI Yac MOXKYTh MPHIXaTH Ha TEPUTO-
pito depmu, 3amIaTUTH 3a OPEHAY BYIOYOK Ta MITH pUOaYnTH A0 cTaBy. [licis
puOOJIOBII OpeNb ANl TOCTEH 3BaXKY€EThCS, BOHH OIUIAuyIOTh PHOY SIKY BHIIO-
BWJIM, MPOJABILi marparoTs puly Ta BiIAaloTh BigBiayBauaM. B mopmanbmiomy
BiJBiTyBa4l MOXYTb 3a0patu pudy 3 co00r0 1070My ab0o IPUTOTyBaTtu cobi ii
caMi B 30HI1 JUJIs MIKHIKY, sIKa 3HAXOJIUTHCSI TaK camo Ha Teputopii pepmu. TooTO
TaKMM YMHOM TOCIIO/IaPCTBO 3aiiMA€ThCs HE TIJIbKW BHPOIYBaHHSM 1 peatiza-
i€t Gopei pairy:KHoT, a i TYpU3MOM.

AKBaKyJIBTYpHUH TYpH3M JI0O3BOJISIE BiJBiJyBayaMm BiAMOYMTH 3a puOO-
JIOBJICIO, & TAKOXK O3HAWOMHUTHCH 3 IPOAYKIIEI0 TOCIIOAAPCTBA, 10 BiAMOBIIHO
301IbLIyE X MpoIaxi.

TlocnomaperBo «Truites De L'Aube» 3 koonepyBanioch 3 iHmmMu ¢ep-
MepaMH, Ta CTBOPWJIM BJacHy MapKy miJ Ha3zBoro: «Bienvenue a la Fermey.
JlackaBo nmpocumo Ha hepMy — Iie HaIllOHATBHUN OPEH/I, SIKUH MiTPUMY€ETHCS
CinbepkorocnoaapcbkuMu majaramu ta 00’ ennye 80 wieniB y Kor-1’Op, sxi
MPOJIAt0Th CBOO MPOIYKIIiI0 Oe3mocepeHh0 ad0 MPUIMAKOTh BiBiyBadiB Ha
cBOiX (pepmax. TakuM YMHOM BHTOTOBJICHY CBOKO MPOJIYKIIO TOCIIOAAPCTBO
MOCTayac 1Mo TaKUM MaJIeHbKMM Mara3uH4ruKaM 2 pa3H Ha THXKACHb 110 BCHOMY
perioni Byprynnis. Jlana xoonepaiis Bpa3u 30UIbIIMIA KiJIBKICT MPOMYKIIIT,
10 MPOAAETHCS.

Hwx4e npeacrasieHi ¢potomarepianu 3 6a3apHOro JHs, e peaiizoByBa-
Jlach MPOAYKIIis Ta Jiaboparopis o po3pooiii pudu (Puc. 4, 5).
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Puc. 4, 5. 6a3ap Ta nadoparopis

BucHOBKH Ta mepcHeKTHMBH NOAAJBLIIOIO PO3BUTKY. [IpakThunuit
JOCBiJ BUPOILyBaHHs (opeti paliaykHoi B yMOBax (paHIy3ChKOi (hepMu oTpu-
MaHM{ Ha 3aKOPAOHHOMY CTa)KyBaHHI, Ha/laB BEJIMKUH NpodeciiHmii MOITOBX
B c(epi puOHMITBA Ta aKBAKYJIBTYPH 3arajoM.

Cporozni ¢openiBHUITBO B YKpaiHi 3HAYHO CKOPOTHJIO 00 €MH BHPO-
LIyBaHHs puOH. AJie caMe I Tajdy3b PUOHMIITBA Ma€ BEJIMKI MEPCHEKTHBU
PO3BUTKY y MailOyTHROMY. TOMy 3alpOBaP)KCHHSI €BPONICHCHKUX CTaHAAPTIB Y
PUOHULTBI 1aCTh HaM 3MOTYy BUBECTU BHUPOILLYBaHHS (opeiii Ha OLIbII BUIIUH
piBCHb.

OCHOBHHMM 3aBAAaHHSIM TOBapHOTO (HOPEINIiBHULITBA € BUPOLLYBaHHS pudH
B Hai{O11b111 KOPOTKUH TEPMiH 13 MiHIMaIbHUMU BUTpaTaMu. OTHUM 3 OCHOBHHUX
(axTOpIiB, 110 BIUIMBAIOTH HA IIBUAKHHA PICT, € MATPUMAHHS ONTUMAIIBHOT AJIS
KHUBJICHHS 1 POCTY Temrepatypu. Bin remneparypu 3a1eXuTh IBUIKICTh METa-
00J1i3My, a OTIKe, aleTHT, TPABJICHHS 1 TEMITH pocTy (dopedi.

BukopucraHHs BUCOKOSIKICHUX KOMOIKOPMIB 3a0€311€4NTh HaM iIHTCHCHUB-
HUH picT Popeni Ta 3MILHUTG iMyHiTeT. Tomy npu BUO0pi KoOMOIKOpMY OTPiOHO
3BEpPTaTH yBary Ha CKJaJ KOPMY Ta METOIM TOIiBIII puOM Ha MPHKIIAAl TOCIO-
nmapcerBa «Truites De L'Aubey.

[lepeiinsiBim 1ocBig Bix GpaHiy3chkoi pepMu Ha GepeneBux rocrnoaap-
cTBax YKpaiHM MU TaKo)X MOXXEMO 3alpOBaJUTH aKBAKYJIbTYPHHUI Typu3M, 10
MiABUILIUTE TIONUT HA CIIOKUBAHHS PUOH.

B mamiii kpaiHi Tako MOXXHa KOONEPYBAaTHCh HE TiNbKH CUIBCHKUM
rocroiapcTBaM, a 1 puOHHMM TOCHOZApCTBAM ISl HaJaHHS JOIMOMOTH OIMH
OZIHOMY, ITPOJIAKyY NPOAYKLi1 Ta OTPUMAaHHS I'PaHTiB Ha PO3BUTOK I'OCIIOJAPCTBA.

DopeniBHUUTBO B YKpaiHi Ma€ BEJIMKE MalilOyTHE, SIKIIO BUPOLYBAHHS Ta
peastizanito npoayKuii B JaHiid cdepi npaBUIbLHO HAIALITYBATH.
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PRACTICAL EXPERIENCE OF RAINBOW TROUT
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IN FRENCH FARM CONDITIONS
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Based on my own practical experience, to generalize and expand my vision of the
European aspects of the technological map of rainbow trout (Oncorhynchus mykiss) cultivation
while on an internship abroad in France in the conditions of the «Truites De L'Aubey farm.

The article highlights the results of a comprehensive study of the technological
aspects of the organization of trout farming in the village of Veuxhaulles-sur-Aube,
located in the Burgundy region, France. The results of the analysis of the basic aspects
of the functioning of the trout farm demonstrate that the «Truites De L'Aube» farm
has a long history, and over the course of 30 years, all components of the European
model of fisheries have been established: from growing commercial trout to selling
finished products. Analysis of the forms of product sales showed that several directions
are practiced: trout is sold fresh, fillets, canned food produced under agreement at a
cannery in compliance with European Union requirements. Research into potential sales
locations has shown that commercial locations (such as public sales) and farm shops are
in practice. Aquacultural "green" recreational tourism has been introduced on the farm,
with the possibility of trout fishing in the ponds.

It has been established that one of the main aspects of the European model is
the cultivation of trout on a farm in compliance with all environmental conditions and
the use of high-quality (organic) feed for feeding trout. Also, the main condition for
cultivation in pools is clean running water with additional oxygen enrichment and
compliance with stocking density conditions.

Practical Value. Integration into Ukrainian aquaculture of the European strategy
for organizing a trout farm in accordance with current standards, which contribute
to increasing the competitiveness of the Ukrainian fisheries industry. Bringing trout
farming to a higher level.

Key words: European standards, trout farm, pool cultivation, technological
parameters, fish feeding.
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V npupoaHoMy cepenouii 3riaHo KoHuenuii Komonepa Bee moB's3ano 3 ycim
Ta iCHY€ BiANOBIAHICTH BUAOBOTO CKJIa/y 0i0TH CTaHy NPHPOAHOTO CEPEAOBHILA. Y 110~
BKiJUTl iCHy€ YepBOHA JIiHisl CTIHKOCTI , sIKa PO3/ILISE MOPYIIEHi i HE IOPYIIEH] TEPUTOPIi.
JUTS 30€peKEHHS 1 BIITBOPCHHS 610p13HOMaH1TT$I (opu i payHu moBHHHI 30epiraTucs
YMOBH CTIHKOCTI 1 BIITBOpPEHHS MPUPOIHOTO CEPEOBUMIA. 3TiTHO €BPOIEHCHKOI 1 CBi-
TOBOI CIITBHOTH IS CTIHKOCTI CEpeIOBUINA TaKe CITiBBiTHOIICHHS MOBHHHO CKJIAIaTH
50 na 50 . B Ykpaini anm oiHa po30paHicTs TEPUTOPIi cki1anae 56.5% He paxyrouu yp-
GaHi30BaHMX TEPUTOPIii Ta iHPpacTpyKTypH. st 3a0€3I1e4CHHs CTIHKOCTI IPUPOXHOTO
cepenoBuia TpaHCGOPMOBaHI TEPUTOPIi MOBKHHI CKianaru Outs 20% (3anosiHi).

IcHy¥O4a KOHIIETIITiS 3aMOBITHOCTI 0a3y€eThCsl HA (MIIOPUCTIYHIX IHHOCTSX (POCITHH-
HICTB, IEpEBOCTIil), oMHAK 30epekeHHS (PayHICTHIHOTO PISHOMAHITTS (3BipiB,pHOM,IITAXIB,
KOMaxX) BIMarae JIONaTKOBHX 3yCriib. B YipaiHi 3amoBiIHI TEpUTOPIT CKIIAJAI0Th TPOXH OLTb-
e 4%. Bunnkae HEOOXiTHICTD PO3IMIMPEHHS 30HHU 3aMIOBIHOCTI , @ TAKOK HAYKOBOI OLIIHKH
PE3YIIBTaTUBHOCTI IUX 3aXOMiB. 30KpeMa, He JUBJLTIMCH Ha 3YCHIUIA CyCIILTLCTBA HE TIOKpa-
IIANIACh SKICTh BOIM PIYOK Ta 03ep (CIIOCTepiracThCs MOTIPIICHHS), HE 3p0Ciia YUCEITBHICTD
BUJIIB pHO 1 pHOOIIPOMYKTHBHICTE (3HUKAIOTH PaHIII TTOMIAPEH] BUAN ab0 PiIKiCHI, 3aHECEHi
B YEepBOHY KHUTY YKpaiHH, 30KpeMa oceTpoBi Bian pud). Karactpogiuyao 3MeHIIIiach 9u-
CEJIGHICTB POIB IMKHIX BHIIB OIDKLT Ta IKMEITiB-PO3IIITIOBAYIB, JIETIEK, TSTEPYKIB Ta iH BUIIB.

[Ipu ToTanpHii TpancopMarlii JOBKIIIIA,30KpeMa OCYIICHHIO OOJIIT TIepeBOIO-
JKCHHUX TEPUTOPIi IPHU3BEIIO 10 3SHUKHEHHS JTIKapChKUX POCINH, STiTHUKIB. [[OHIDKECHHS
PIBHS TPYHTOBHX BOJ IIPU3BEJIO JO MPUPOAHOTO OCYIICHHS KOPEHEBOI CUCTEMH AEPeB
Ha [losicci 1 3HWKEHHS JIICHCTOCTI.

Ha croromni HeoOXimHO OeperTi KOKeH KIIaNTHK He IOPYIIEHOT TEPUTOPIT SK MIKPO
3anoBiqHAKA. /17151 prKIIa Ty 30epeskeHHs IPHPOTHIX BOIHHUX 1 CYXONLUTFHAX JIOKAJIITETIB B
piukoBoMy OaceiiHi 30aradye i odepirae BOIHY €KOCUCTEMY, TOMY (POPMYBaHHS MIKpPO 3ar1o-
BiZIHUX TePUTOPIii Ha CHOTOMIHI Ty’Ke aKTyaJIbHE I 30epeyKeHHS TIPHPOJHOTO CEPEIOBHIIIA.

KitrodoBi cnoBa: MiKpo3amoBiTHUKH, BOAHI OacelfHM, MPUPOIHO-3aMOBiTHA Me-
pexa, ixriodayHa, 6i0pi3HOMAHITTS, PIYKOBI €KOCHCTEMH, aHTPOIIOTEHHHI BIUTHB, KO-
ToHH, (propa Ta PayHa.
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3aBnanus. [IpoananizyBaty craH (GOpMyBaHHS €KOJIOTIYHOI CHTYAIIi] Ta
3aMoOBiTHOCTI Ha TepUTOpii YKpaiHM BiIHOCHO OaceiHiB PiuyKOBOi Mepexki Ta
pPO3poOUTH KOHIIEMIi0 (DOPMYBaHHS MIKPO3aMOBIJHOCTI €KOTOHIB PIYKOBHX
OaceiiHiB sIK OCHOBH CTa01Ii3allii eKOJIOTIYHOT CUTYaLil 1 BiIPOIKEHHS PUPOIH
VYkpainu.

Beryn. [Ipo6nema BU3HAYSHHS CTaHy BOJAHUX CHUCTEM Ta iX 30epeKeHHS
3HAXOJIUTHCS 11032 MEKAMU HAYKOBHUX JIOCIII/KEHb, X0ua ii aKTyaJIbHICTh 3aro-
CTPIOETBCS 3 KOKHUM pokoM. llle Hanpukinmi 20 CTONITTS y HaliOHAIbHIN
noroBini MiHekoOe3neku 3Beprajiach yBara Ha 3a0pyIHEHICTh PIYKOBUX BOJI,
3HWYKEHHsI pUOONIPOLYKTUBHOCTI, IOIIMPEHHSI Yepe3 PIuKOBi OTOKHU BipyCHHUX,
OakrepianbHUX iH(EKIIA Ta TeIbMIHTHUX iHBasii. Ha choromHi cmiBBijHO-
HICHHS! YMOBHO OYHMIICHUX KOMYHAJILHUX CTIYHHUX BOJ Ta IPUPOTHO PYCIOBOTO
CTOKY y pi4KOBil Mepexi ckiajae 1:3. 3 BOMHOro cepeioBHUIla 3HUKAIOTh MOIY-
Tl peodiTbHUX BUAIB pHO, @ PyCIIOBI BOAOCXOBHUIIA B TOMY YMCIIi i HIIPOB-
CBKi € MiCIIeM TIOCTIIfHOTO PU3KKY (pOpMYBaHHS KPH30BUX CUTYaLlil.

3arnoBifHi TepuTopii YKpaiHu Ha ChOTO/IHI CKJIaatoTh Oiibine 4%. B Toit
JKe Jac B Kpainax 3axigHoi €Bpomnu ix mutoma Bara ckianae 0imst 20% i Oinplie.
B ocHoBHOMY y OinbmiocTi e 6oTaHi4yHi payHICTUUHI 3aMIOBITHUKH JEPEB Bij-
HeceHi 3a reorpadiuHiuM palioHyBaHHIM. B Toli sxe 4ac BogHE cepeoBHILe, [0
CKJIaJae BOIHY OCHOBY NPUPOTHHX TEPUTOpPii, HaHOIIbII TpaHCHOpPMOBaHE i
3HAXOJIUTHCS B KPU30BOMY CTaHI SIK 3a SIKICTIO BOJIM TaK 1 CKJIaJIOM a0OpUTeHHOT
ixtioaynu i pubonpoaykruBHocTi [9,10]. OxpeMor0 TEeMOIO € pe3yabTaTHB-
HICTb 3aIOBiIaHHS Ta 3allOBITHICTh OKPEMHUX MIpKO TEPHTOPIH SIK pe3epByapiB
MIPUPOJIHOTO CEPEIOBUIIA, MICIIb BIITBOPEHHS (riopH i (ayHu.

B nHaykoBOMy TuIaHi € 3HaYHI MOKIIMBOCTI PO3LIMPEHHS IUIONI 3aro-
BIJTHMX TEPUTOPIi Ha JIEPKABHOMY Ta MICIIEBOMY PiBHSIX 32 paXyHOK BOIHHUX
OaceliHiB, 03ep, KOPUIOPIB CEPEIOBUILA T IPOMIKHUX €KOTOHIB SIK JIOKAJIBHUX
30H BiJITBOPCHHS 1 MEIIKAHHS PIAKICHUX 3HMKAKOYMX BHIIB pUO. 3a PaxyHOK
MIKpO3alOBiJHUKIB, JIOKAJbHUX 30H (GOpMyBaHHsS OiOpi3HOMAHITTA 1 BiATBO-
peHHs1 abopHureHHoi ixTioayHr MOKIIMBE TiIBUIIEHHS Ta MiAHATTS 010pi3HO-
MaHiTTd 10 12%.

Meta. BusHaueHHsT NPUPOAHUX JIOKAIITETIB (DOPMYBAHHS TMOMYJISIIIH
IHHHUX [TPOMUCIIOBUX BHIIB pUO, TAKHUX SK: PIYUKOBUH COM, MiTYCT, JISI, CYNaK,
MapeHa, FoJIaBJIb Yyepes 3aroBiIaHHs MiCLlb 3UMiBIIi, HEPECTY, IIJISIXiB KOPMOBHUX
mirpariiii. [le gamo 6 3mory 30aratute puOHI pecypcu Ta 30LIBIINTH TUIOILY
3anoBiHOT Mepexi Bix 4% n0 12-15% (Bkirouaroun 3aruiaBHi JIykd, 00J0Ta 1
KOPUJOPU CEPEOBHILIA).

AHani3 ocrannix gpociaimkenb. [IpuponHo-3anosigna Mepexxa YKpainuy,
3HAYHOI0 MIpOI0 ycrmajakoBaHa Bif Ykpaincekoi PCP, orpumana 3HauHuit po3-
BUTOK mpoTsiroM 1992-1998 poxkiB. 3HauHuii BIUTUB Ha 1 popMyBaHHS Mayo
npuiHATTS 3akoHy npo Ykpainu “IIpo npuponHo-3anoBinHuit poua Ykpainn”
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(1992) [13] ta 3atBepmxenHs BepxoBnoro Pamgoro y 1994 poui [Iporpamu nep-
CIICKTHUBHOTO PO3BUTKY 3arOBIHOI CripaBu B YkpaiHi. be3 HaykoBo 0OrpyHTO-
BaHOT Mepeki MPUPOJHO-3aII0BITHIX TEPUTOPil Ta 00'eKTiB 30epekeHHs 010710~
rYHOrO Ta JaHIAPTHOTO PI3HOMAHITTS € HEMOKIMBUAM, OCOOJIMBO B 3B'SI3KY 13
BCE 3POCTAI0UYNM aHTPOTIOT€HHUM HPECOM.

3HaueHHS MPHUPOAHO-3aMOBITHUX TEPHUTOPIM HHHI 3pOCTAE y BCHOMY
cBiTi. B m’satHaauaTtu kpainax €poneiicbkoro Coro3y mpuiiHsATa mporpama
“NATURA-2000”. Pana MinicTpiB €Bpocor03y B paMKax Ii€l MPOrpaMu HaJlae
BEJIMKOTO 3HAUEHHS CTBOPEHHIO MEPEXi TEPUTOPiH, LI0 OXOPOHSIOTHCS, Ha
TepUTOpii KpaiH , AKi BXoaaTh 10 €Bporerickkoro Coro3y. Lls Mepexa mae Biji-
rpaBaTy KIIOUYOBY POJIb B OXOPOHI MIPUPOIHUX KOMITIEKCiB KpaiH Coro3y B Maii-
OyTHBOMY CTOJIITTI, a TIPH 3'€IHAaHHI 3 exosoriuHo Mepexero (Emerald) Oyne
3HAPSIISAM JUTISI OXOPOHH 010pi3HOMaHITTs Beiel €Bpornu. KoxkHa aeprkaBa Moxe
BUOpaTu METOAM, CIIOCOOM Ta MEXaHi3MH, sIKi 3aCTOCOBYE Uil OXOPOHHU IMpHU-
poAM Ha CBOii TEpUTOPIi i3 BUPILICHHIM HAyKOBHX, CKOHOMIYHUX, CYCIUIbHHX,
KyJABTYPHUX Mpo0ieM (OopMyBaHHS MEpeXi MPUPOIHO-3ATIOBIAHUX TEPUTOPIN
€ IHTerpajIbHOI0 YACTHHOIO PalliOHaIbHOTO BUKOPUCTAHHS 3€MJIi, BOH MOBHHHA
(dyHKIIOHYBaTH B PiBHOBa3y 3 OaraTbMa HampsMKaMH TOCIOAApCTBa 1 COLi-
anpHOro XHTTSA. OCHOBHUMH HarpsiMKaMu ()OPMYBaHHSI MPHPOIOOXOPOHHOT
Mmepexi “NATURA 2000” € oxopoHa Micie3HaxomkeHb (0i0TOmiB) piKicCHUX
POCTIHH 1 TBapHUH, PIAKICHUX POCIMHHHUX yrpyloOBaHb, HACAMIIEPE, XapaKTep-
HUX ISl PerioHiB €BpONH albMiiChKUX, aTTAHTHYHHUX TOILO — BCHOTO OJIIM3BKO
200 TumiB GioromiB. OcoOaMBOT OXOPOHM B €BpOIi BUMAararoTb MicCIs MOCe-
JICHHS MITaxiB, 13 sskux 181 By B €BpoIii 3HAXOMUTHCS M1 3arpO3010 1 BUMArae
CrenianbHOI OXOPOHH.

Baxxmeum enementoM B Kpainax €Bporu € npoBeeHHst Ha 0a3i Mepexi
“NATURA 2000 MOHITOPUHTOBUX JOCII/PKEHb Ta €KOJIOTIYHOTO BUXOBAHHSI.

BaxnuBy ponp Bifirpae NpUpPOAHO-3aMOBiTHA Mepexka JepKaBU SK
MMOKa3HUK i1 CTaJI0ro po3BUTKY. [11es CTanoro po3sBuTKy Oyiia MporoJiolieHa Bijo-
Mmoro koHpepenuietro OOH B Pio-ne-XKanelipo. [IpuHImmm, nporoiomeni Tam,
€ BaYKJIMBUMHM Ta aKTyalbHUMH il YKpainu. X ronosHa MeTononoriuna mepe-
JyMOBa — i€ TPIOPUTET POOIIEM COLIIaTbHO-EKOHOMIYHOTO MTPOTPECy Ta SKOCTI
HABKOJIMIIHBOTO CEPEIOBHUINA, 10 B3AEMHO IMiACHIIOIOTH Ta JOTIOBHIOIOTH OJJHA
onny. IIponec cranoro po3BUTKy MoTpedy€e CTBOPEHHS 3I0POBOTO MPUPOITHOTO
JKUTTEBOTO CEPEJIOBHIIA JIUISl JTFOIUHU, 30€PEKECHHS 1 IPUMHOXKEHHS 010pi3HO-
MaHITTsI B YKpaiHi.

B acmekri ¢opMyBaHHS Ta PO3BHTKY MPUPOIHO-3AMOBIAHOT Mepexi
MOKa3HUKAMU CTaJIO0r0 PO3BUTKY [3] €:

1. 3aranpHa 1UIOIIA TPUPOIHO-3AMOBITHIUX TEPUTOPIH B aOCONIOTHIN Ta
BiZTHOCHIH (“TIPOLIEHT 3aMoBiAHOCTI”) KUTBKOCTI, 110 CKJIaa€ SKOJIOTIYHUX Kap-
Kac JIep>KaBH.
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2. SIkicHW# (KaTeropiliHWii) CKJaj NPHPOAHO-3aMOBITHHX TEPHTOPIMH.
Bin Mae OyTu oxapakTepu30BaHUI HacaMIiepe/] O BiJTHOIICHHIO JI0 KaTeropiu,
3anpononoBanux MCOIL.

3. HasiBHiCTB M1aHiB EPCIIEKTUBHOTO PO3BUTKY 3aIIOBIIHOT MepexKi 1ep-
JKaBH, 1110 BPaxoByBaJIU O MEpIINi Ta APYTUil MOKa3HUKH.

4. HasBHICTH Mepexi MiXkJIEpKaBHUX MMPUPOAHO-3aMIOBITHUX TEPUTOPIH,
110 B €BpoIti 3'€IHYI0Th Mi’K cOOOF0 3aMOBiTHI MEpeXki Pi3HUX KpaiH.

Ha 2020 pix 3anoBigHa mepexa YKpainu ckianaia nmonan 3,6% Tepuro-
piii. Ha croronni nie monan 4,0%, ontumainbsHe 3HaYeHHs oHay 12,0%.

B ekornoriyHoMy Ta coliagbHOMY TUIaHI TOCSTHYTI OOCSITH 3aIlOBiIHOCTI
TEPUTOPIN pecrmyOiKy Jaleko He ONTHMalbHi. SIK moka3zaHo B poOOTi KOJEK-
TUBY BUCHUX 1HCTUTYTY OoTaniku HAH Ykpainu, ekojoriyHuii acliekT 3anoBij-
HOCTI BUTICHSIETBCSI 3 HEOOX1AHOCTI 30€pPEIKEHHS ICTOPUYHO CKIIaJICHHUX 3B'SA3KIB
MiX a0IOTHYHUM CEPEJIOBHIIEM Ta OIOTUYHUMHU KOMIIOHCHTaMU E€KOCHCTEMHU.
CyTTeBO HE Mae MpaBa MEPETBOPIOBATH 3 METOK OTPUMAHHS TPOMaCHKOTO
MIPOAYKTY MPHUPOJHE cepeioBuine. BoHO 3000B's13aHe 3aUIINTH MIHIMYM TIPH-
POAHUX TEPUTOPIN Il MaOYTHIX TOKOMNiHB, JJIsl BUBYCHHS NPUPOJHHUX E€KO-
CUCTEMHHX 3B'SI3KiB, 30epexeHHs reHopoHay ¢iopu i gpayHu.

OTixe Ha CHOTOJHI BUHHMKAIOTH Pl I00ATbHUX 1 00'€KTHBHO iCHYIOUMX
npobieM He BpaxoBaHUX O(iliHHOI0 KOHIIEMIII€I0 3all0BIHOCTI, a caMme:

a) Io0anbHE 3a0pyJAHCHHS uepe3 IMOBITPSHUN OaceilH MOBEpPXHI 3emili
(moBepxHi BO0300py) pafioHyKIIiJaMH, BAXXKUMH MeTajlaMu, KUCIMMHU aTMOC-
(bepHUMH OTaTaMu;

0) B3a€MHOIO ITOB’s13aHICTIO TPYHTOBUMH Ta MIOBEPXHEBUMH BOJAMHU BCIiX
€JIEMEHTIB PIYKOBO-IOJMHHOTO JaHAMA(TY (BILUIMB 30HH OCYIIECHHS MOJTICHKHX
OOJIIT BUKJIMKAE 3MiHY TAPOJIOTTYHOTO PEXKUMY Ta 0101IEHO31B HA NPUIIATAI0YHX
TEPUTOPISAX, IO 301IbIIYE MJIONI OCYITyBadbHUX OomiT y 1,5-2,0 pasn);

B) 3aJICKHICTh OKPEMHX €JIEMEHTIB CHCTEMH Bifl 37I0pPOB'Sl PIYKOBOTO
OaceliHy TpUKIIaa — Jerpajailisi ypPOUHUILl BiJi KaHaJli3yBaHHS OCHOBHOTO pyciia
PIYKH Ta MOHIKEHHSI PiBHS TPYHTOBHX BOJ|, IO MPHU3BOIUTH 0 Jerpajarlii
KOPEHEBOI CUCTEMU

r) HEOOXiAHICTh MIATPHUMAHHS TOMEOCTa3zy 3aloBIIHUX TEPUTOpil B
HOBHX aHTPOTIOTEHHOTO 3a0pYIHECHHS;

1) HEOOXi1ITHO BUKOPHCTOBYBATH 3allOBiIHI TepUTOpii, ab0 Tak chopmy-
BaTH 3aIOBiIHY MEPEKy, 00 BOHA pa3oM i3 30epeskeHHsM (itopu i dayHu npu-
iMana y4acTb y (hopMyBaHHI €KOJIOTUHOT SKOCTI BOAU. [5]

Icnyroua 3amoBimHa Mepexa (opmyBanacsi, B OCHOBHOMY, BHUXOISYH
3 MPUHLMUIIB KOHCEpBalii MiHHUX B MPUPOAHOMY TIaHi 00’ €KTIB AWKOI MpH-
ponu. be3 BpaxyBaHHs OCHOBHOT OB’ S13y10401 JIaHKU — T1AporpadivyHol Mepexi.
B okpeMux BuMaakax Mexi 3all0BiTHIKIB BKIIIOUSHI MaJIbOBHUYI 03€pa, SIK IPH-
kpaca anmmadry. Tak, B [llanpkuii HalrlioHaTbHUE Tapk (oBepxHs — 32515 ra)
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BKJIIOYEHA TpyIia 03€p, OJHAK HE BpaxoBaHa iX poJib Y BIATBOPEHHI ixTiopayHu
3axinHo-by3bko-Ilpun’arcekoro Oaceliny; B binoszepchkuii 3aKka3zHuK (TUIoma —
2780 ra) BKJIIOYEHE 03epo bijme mpu oMy He BpaxOBaHE CIOIYYCHHS 03ep
4yepe3 mpoToky 3 p. Ctup.

[lepeOponiBcbkuii 3aKa3HUK pecryONIiKaHCHKOTO 3HaueHHs (ITuioma —
16530 ra), 1110 3HaXOUTHCsI B Mexkupivuyi p. JIbBa Ta CTBHra, 1MiKaBilnui B €KO-
JIOT1YHOMY IIJIaHi He BKIIIOUYEHO HABITh BIPi3Ky pyciia piuKH, a 3HaUHa YaCTHHA
OaceliHy Ta AUISTHOK p. JIpBa 3HMIIIEHA HEBUTIPABAAHUM PETYIIOBAHHSIM.

B Ioninbcekuii 6iocdepHuii 3aM0BiTHIK BKIIOYHIIH TIIBKH CEPEIHIO Ta
HWKHIO Te4ito p. BOOTHUII, 1110 HE JJa€ MOXKJIMBOCTI BUBYATH HOTO SIK 3aI10-
BigHUH OaceiiH, a SK KOMOIHOBaHWI NPHUPOAHO-aHTPOIIOTCHHUH KOMILICKC.
Bce Oinpie npoOreMaTHuHUM BCTae TEPMiH “IuKa nmpupoaa”. Skmo paxysaru
“HernopylIeHUMH™~ TEPUTOPI JiCiB, JyKiB, MACOBHUII, HEOCYIIEHUX OOJIT, TO iX
HAaBOJIHEHHsI ChOTO/IHI CKJIaaae 26,7% TepuTopiit pecyOiku 1 TibKu TyT Hop-
MY€ETBCSI IPUPOIHUH TOBEpXHEBUH cTiK. OfHAK TaKWil MOMITYMOBHHIMA, TaK SIK
crcTeMa CyXOJOJIbHUX O10IICHO31B BiIKPHHTA, 3MIHIOETHCS B 4aci i MPOCTOPi.

Onrtumizanis 3armoBiTHOT Mepeski Ha TepUTOpii YKpaiHH, cCHCTeMaTH3allis
1.6. Tpu6a . B (Tabm. 1).

[TigTBepKEHHSIM HAIIOT TIOTE3W MPO MAIONPOAYKTHBHICTh KOHCEpBa-
1ii OKpEeMUX MPUPOIHUX (PEHOMEHIB SIBISIETHCS TII00ANBHUI XapakTep aHTPOIIO-
TEHHOTO BIUIMBY, & TAKOXK IMOCHJICHHS AECTPYKTHBHUX MPOILECIB Y BOJHUX €KO-
cucTeMax i3-3a pocty eHTpomii. Tak, B Tigponoriunomy 3akazHuky “Comune”

Tabnuys 1. PerionanabHi pexoMeH10BaHi NJ101Ii 3aN0BiTHUX TepUTOPiii
Ha YKpaiHi

PexomeHn0BaHA MI0IA 3aNOBITHUX TEPUTOPIii, MJIH. ra
®dizuko-reorpa- | Ilaoma Oxoponni Kopunopu B
. R CHOr0
(iunumii paiion | THC. ra TepuTopii cepeaoBHIIL
IMnoma % IMnoma % ILoma %

VYkpaiHcbke
noficest (3axinme,
LICHTpaJbHE, 11,3 0,85 7,95 0,75 7,95 1,6-1,8 15,9
KuiBcbko-YepHi-
TIBCBKE)
Jlicocren 20,2 0,70-0,80 | 3,96 0,80 3,96 1,5-1,6 7,92
Cren 23,0 0,34 1,48 1,26 5,48 1,60 6,96
B rowy unexi ITis-| - 5 0,10 |050| 090 | 450 1,0 5,00
niuna (baiipauna)
Cren IliBnennwuii 3,0 0,24 8,0 | 0,26-0,36 | 12,0 0,5-0,6 20,0
Tipcekuii Kpum 0,9 0,15 16,6 | 0,26-0,36 | 27,7 | 0,35-0,40 44,0
%’KP"‘THC"K‘ 2,97 0,3-0,4 | 13,0 | 1,10-1,20 | 40,0 1,5 53,0

apnartu
Bcboro BpaxoBaHo
TEPUTOPIH 110 58,37 2,59 4,30 4,41 7,30 7,00 11,6
VYkpaini
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(6ac. p. Ciyu) i3-3a MOpyIIEHHS HOTO MPOIYKTHBHOCTI MPU METIOPATUBHOMY
OyIBHHIITBI Ta SIBUII[ CTarHAIlil IHTEHCUBHICTh (POPMYBaHHSI JJOHHUX BiJIKJIa/IiB
ckiagae 3 ¢M B pik (B MMOOKOBOIHIHM YyacTHHi). B rimponorivHoMy 3aKka3HUKY
B Oac. p. Ymaii po3paxoBaHa iHTEHCUBHICTh (DOpPMYBaHHS JOHHUX BiJKIadiB i3
3a po3Kiay MakpoQiTiB ckiana Oiist 2 ¢cM B piK, IO MPU3BENO J0 SBHII 3200-
JIOUYBaHHS 1 MIATOMJICHHS 3amjiaBu. B Toif ke yac, cucTeMaTuyHe BHIAJICHHS
¢iTomacu MakpodiTiB Ta IX yTHIi3aMisg 103BOIMIA O TPOIOBKHUTH CTaH PyXOMOT
PIBHOBAru y BOJJHOMY CEPEIOBHIII.

Kpim Bigomux 3aco0iB ympaBiiHHS HaJ3BHYaiiHOi Baru HaOyBae TyT
MUTAaHHS 3alOBIAHOCTI MPHUPOAHUX 00'ekTiB. BpaxoBylouw, 110 €KOJOTiYHY
crabinizamito JOBKILIA 3a0e3leuye CHHTE3 OpraHiqyHoOl PeyoBHHU Ta Oiomaca
paHilie JernoHOBaHOI (OpraHO-MiHEpPaTbHUN KOMILIEKC TPYHTIB TOPQ'SHUKIB,
JIepeBUHN), (POPMYITy 3aIOBIIaHHS HEMOPYIICHUX TOCHOJAPCHKOI0 JisUTbHICTIO
TEPUTOPIN MOXKHA 3aIlUCaTH:

E =Eo + ——f

n=1

%: Aont + AB, (1)

ne Eo — npuposHa exonoriuHa €MHICTh 3a 0i0Macor0 CHHTE30BaHOI HA HEMO-
PYIIHHX TEPUTOPISIX OPTaHigYHOT PSHOBHHH;

HL { % — HEeOOXiTHUU I HeWTpai3alii aHTPOITOTEHHHUX JIOMIIIIOK
NPUPICT OPraHiYHOi PEUOBMHHM 32 NIEBHUH BiJPi30K Yacy;

AonT — Maca Cyxoro 3aJIMIIKy CHHTE30BaHOI OpPraHiqyHOi pEYOBHHU Ha
HETIOPYILICHNUX TEPUTOPISX;

AB — IpUpICT CyXOTro 3aJHIIKy OpraHO-MiHEpaTbHOTO KOMILIEKCY, HE00-
XiJJHUH JU1s1 3B'sI3yBaHHSI QHTPOTIOTCHHUX JIOMIIIOK.

ToOTo 3anmumikoBa r100abHA (pETioHAIbHA) aHTPOIIOTEHHA JIOJS IITKiI-
JUBUX JIOMIIIOK MOKe OyTH HEWTpai3oBaHa 3a PaxyHOK OiomMacH MepBUHHOI
CHHTE30BaHOI PEYOBHHHU HENOPYLICHUX TEPHUTOPIH TUTIOC MPUPICT GiomMacH 3a
PaxyHOK pEryabOBaHOI TOCHOAAPCHKOI MisIIBHOCTI (CIHOKOCIHHS, BHQJICHHS
¢iToMacu BUIIMX BOAHHUX POCIUH, PHOHUIITBA), IO MATPUMYE OiOIIEHO3 Ha
JTAHOMY TOMOCTAaTHYHOMY IiIato. TyT Moke OyTHM BHKOpHCTaHAa TAaKOX aKBa-
KyJIBTYPa, PO3BEJCHHS IIBUAKOPOCTYUHX Mopixa AepeB. OcTaHHE 3HAYHO BiApiz-
HSI€ PETYIhOBaHI 3€MHOBOJIHI TEPUTOPIi BiJl 3aIIOBITHUKIB pe3epBariB, A€ CIO-
CTEpIraeThcsl MOCWICHHS MPUPOJIHKUX IMPOIECIB CTApPiHHS Ta 301MHEHHS BUIIB
¢utopu Ta QayHu.

B nyxe moraHoMy craHi 3HaXOMSATHCS 3aloBigaHHA TiaporpadigHoi
Mepexi — OKpeMHUX 30epeKeHNX PIYKOBUX Ta O3epHUX OACEWHIB — IIPUPOTHO-
akBanmbHUX KoMIUieKkCiB ([TAK) — 3 mormsity dhopMyBaHHST BUCOKOi SIKOCTi BOJTH
Ta 30epeeHHsT a00OpUTeHHO]1 iXxTiodayHu 1 yMOB ii BiITBOpEHHS.

B manomy BHIajgKy My po3IiisgaeMo HACTYITHI TIO3HIIIL: a) 3aroBiJaHHS 1
yTpUMaHHS IPUPOAHUX OACEHHIB PIYOK Ta 03ep; 0) eKCIUTyaTallis Ta eKOJIOoT19uHe
03JI0POBJICHHS aHTPOIIOTCHHO 3MIHEHHX PyCe Ta MOBEPXHi BOI0300DY.
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VY nepuiomMy BHIAJIKY 32 eIeMEHTapHY OJWHHIIIO 3aII0BiTaHHs HAMH IIE Y
1988 poi 3anponoHOBaHO BUKOPHCTOBYBATH PIUKOBHI OaceiliH (Ha MpUKIali He
3aperyjibL0BaHoOl y cepelHil 1 HukHil Teuil p. JlecHa) — st 3a0e31e4eHHsT YMOB
(hopmyBaHHsI MMTHOT BOAM [T HaceseHHst M. KueBa, 30epeKeHHs 1 BIITBOPEHHS
LUiHHKUX BUAIB GuiopH 1 hayHu (cTepisi, edbeas-munyHa, 600pa, cTenoBoi poc-
JIMHHOCTI) TIpH 30€pEKEeHH] PeriiaMeHTOBaHOI rOCoAapChKol isTbHOCTI. Bpa-
XOBYIOUH BiZICyTHICTh Takoi Kareropii 3amoBiJaHHs 3aponoOHOBaHO Oylo JaTu
Oaceiiny p. /lecHa cTaTyC KOMIUIEKCHOTO 3aKa3HUKA PECIyOIiKaHCHKOTO 3Ha-
4yeHHs [5].

Baszyrounch Ha BHIIE3rajlaHoMy, HaMH 3allpOIOHOBAHO KiacHikailiro
paHriB (K1aciB) 3amoBiaHHs TPUPOJHHUX 00'€KTiB, Oa30BaHy Ha eJIeMEHTapHIH
reorpadivniii oguHULI — TpUpoaHO-akBadbHOMY KoMmIuiekci (ITAK) — piuxo-
BOMY 4M 03epHOMY (cxema 1).

TexHoJNOriYHA CXe€Ma BHM3HAYCHHS 3allOBIIHUX TEPUTOPIM y OacelHax
pidok Ta o3ep: Tabdm. 2, 3.

Y 3B’s3ky i3 3HAYHOKW TPaHC(HOPMOBAHICTIO TOBEPXHI BOI0300pYy
3pocTae IiHHICTh 30€pekeHHsI TEHEepali30BaHUX PIYKOBUX MaKpOCHCTEM
('PEMiB) — sik mpupoaHuX Jaboparopiii Ta eTaqoHy TMOPIBHSHHS AJISl BiTHOB-
JICHHSI paHillle OCBOEHHX Ta JErpajloBaHUX TEPUTOPIH.

[Ipobnema 3amoBigaHHs TPUPOAHUX KOMILIEKCIB 3HAXOAUTHCS Y TICHOMY
3B’SI3KY 3 €KCILTyaTalli€lo Ta yTPUMaHHSIM paHillle 0CBOEHUX TEPUTOPIN — OCy-
LICHUX OOJIIT, CIPSMIICHUX PYCE PIYOK 3 OTHOCTOPOHHIM PEryIIOBaHHAM PiUKO-
BOTO CTOKY, PO30paHHX 3eMeJlb, BUPYyOaHUX JiCiB.

Tabnuys 2. T'inpoexoJioriuna kiaacudikamis 3anoBiTHux 06’ €KTiB

Pestikt IIpupoaHo-akBaIbHUI KOMILIEKC Biokcom
BiocdepHi 3amoBiTHUKH — CYXOIUIBHI,
Bioreonenos MOPCBKi, T'inpobionenos
KOMIDIEKCHI
Crenosuit Hamionaneni (mannmadTHi) mapku — npu- | ETanonsunii piukoBuit
POJIHI, INTYYHi, HEOCBOEH] TEPUTOPIT Gaceiin

BigHOBIEHI TepuTOpii, 3€NCHI 30HA MICT,
JlicoBuii KOPUIOPH, CepPENOBUILIA, IITYYHI HepecTu- | Butoku pidok, [ukepena
JIMIIA, IITYYHI 3UMYBaJIbHI IMI
JerpaioBani Ta 0co011BO 3a0pyHEH]
TEpUTOPIi

Jlyrosuit baceiinu o3ep

IIpuponni HepecTHINIA

Bonorawmii )
Ta 3UMYBAJIbHI IMH

VHIKaIbHI JUISTHKA
Tipcbkwuii nrenbdy y KOMILIEKCI 3
€CTyapHHMH CHCTeMaMt

JlokasbHi pycioBo-3a-
najbHi puOOBiATBOpIO-
BauTbHi AUTsiHKH (JIP/T)

ApinHuii
BonHo-komIekcHuM
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Tabnuys 3. Exosoriyde 3a0e3neyeHHs 3aM0BiTHUX TePUTOPiii B 6aceiiHax

piuoK Ta o3ep

00’ekT

Bigcorok 3anoBinanus, pe;xum

Burtik piuku

Eranonno piukoBuit
Gacelin

Gaceiin piuku 1o 10 km
JIOBKUHOIO

BosotHi MacuBH Ta
MePE3BOJIOKEHI TEPUTOPIT
HesaperynboBani
Cepe/IHi Ta BEJIMKI PiKH

— JpKepelia MUTHOTO
BOJIONIOCTaYaHHS
TIpuponHi mxepena
HInsxu npupogHoi Mirpa-
il IpOXigHUX puO
Bopoiimu Ta punsHKI
BOJIOCXOBHIII 3 PiJIKICHOIO
BOJIHOIO POCIIMHHICTIO

Bepxis’st Bix BuTOKy Ha npotsizi 0,5-1,0 kM, y Bunaaky 6onora —
BECh OOJIOTHUI MacHB.

Becnb Oaceiin — 3a MexaMu BOJOPO3IiTY

Bci 6onoTHI MacuBH, IO 3QIUIIMIIACH MICHIS METiopaii,

3 NPUISITAI0OYUMHU TEPUTOPisIMU. 3a00I04YeH] TepUTOPIi — y 3a1exK-
HOCTI BiJI TOXOJ)KCHHSI Ta HAYKOBOI I[IHHOCTI.

Bech Gaceiin — 3a MexamMy BOJOPO3/iTY — 3 3aIJIABHUMH JIyKaMHu,
60JI0TaMH Ta 03epaMK — Ha IPaBax KOMILICKCHOTO 3aKa3HHKa 3
BKJIIOUEHHSIM TEPUTOPIiil perlaMeHTOBaHOI TOCHIOIAPCHKOT [TislTh-
HOCTI Ta IHIMX Kareropiit 6ismr cyBopoi 3amoBigaocti 30%
GaceiiHy, BKJIIOYAal0YH BUTIK TA 30HY

PO3BaHTa)KCHHSI.

Ha BcboMy pOTsi3i pyciia pidky 3 BKIFOYSHHSIM 3aIUIaBHUX €KO-
TOHIB, MiCI[b HEPECTY PHOH.

3a MexkaMM BOIOPO3.iiy i3 30epexeHHaM 1o 15% makpodi-

TIB Ha NTOBEPXHI BOAHOTO A3€pKaja, JOIMyCTUMICTb J0O0yBaHHS
carporento.

*EcTyapHi cucTeMu MOp-
CBKOTO MIeTbdy

JlokanbHi pubOBiATBO-
PIOBaJIBHI JUISTHKH Ta
3UMYBaJIbHI SIMU

O3zepa 3 HETpaHCHOpMOBa-
HUMH OaceliHaMu

Bci ecryapHi cucremyu piuok pa3oMm i3 3aIuIaBHUMH 03€paMu

Ta JIyKaMy Ha TPOTs31 HIKHBOI YACTHHHU HE 3aperyJibOBaHOTO
npodimo piukn.

ITpUTOKM MEPIIOro Ta APYroro MOPs/IKY, IO BIAJAIOTh Y PiUKy
BHIIIE 110 Teuii, [PKepeia, 3aIUIaBHi IyKH, OOJOTHI MaCUBH,
3aTJIaBHI HACAKCHHS.

[Mpussirarodi 00I0THI Ta JTiCOBI MACHBH, JIyKH, JDKEpea Ta
HPHUTOKH 3 PEINIAMEHTOBAHHM IOCHOAPIOBaHHS (03 CKMAAHHS
3a0pyHEHb Ta IIOHWKSHHSI PIBHS IPYHTOBUX BOJ, i3 30epe:KeHHS
BIJIBHOTO CIIOJYYEHHS 3 BOJOTOKAMH)

*[IpumiTka: 10 NpHUKIATY

BI3bMEMO THpJIOBI AUIAHKM piukn JIHINpo 3 KapKiHITCHKOIO

3arokoro Ta Kinilicbka nesnpra piuku JlyHaii, sk 30HH BiATBOPEHHS 1 iICHYBaHHSI OCETPOBUX PHO

YopHOMOpCHKOTo Oaceiiny.

VY TakoMy BHIIAAKy, KOJM Ha TMOPYIMIEHUX (OCHOBHUX) TEPHUTOPIAX HE

BUKOHAHAa BHUMOTa TEpPEBUINEHHS (OTOCHHTE3y OioMacH MEepBHHHOI OpraHid-
HOI pe4OBUHH HaJl O10TIPOAYKTUBHICTIO MPUPOAHUX IIEHO31B, TO AHTPOTIOTEHHA
3MiHHA JIETpaJIye i THHE, a MPUPOJHA PIBHOBAra periony nmopyuryerses. TooTo
MMOBHHHA JOTPUMYBATHCS 3aKOHOMIPHICTB:

E'=A + AB>FEo=A + AB,
dakr onT
Je E' — exonoriuHa €eMHICTh OPYIICHUX TEPUTOPIH;

(1

Eo —exornoriyaa eMHICTh HEMOPYIIIEHUX TEPUTOPIii peryboBaHa (OCTaHHI
3HA4YeHHS AUBUTHUCH Y opmymi 1);

HeBuKopuCTaHHS IPUHIIMITY CTAJIOTO PO3BUTKY — 00OB'I3KOBOTO HAKOITH-
YEHHS OPTaHIYHOT PEYOBUHHM Y TPYHTAX Ta BUJIAICHHS HAJUTHIIKY CHHTE30BaHOT
OpraHigHOi PEYOBHHU 3 BOAHOTO 00'€KTY (IS TOTIOBHEHHSI OPTaHigHOI MacH Ha
CyXOJI0J1axX) BeJle /10 AeTpajallii mopymIeHIX MPUPOTHO-aKBATLHIX KOMILIEKCIB.

BunmuB moXMBHUX PEYOBHWH Yy MaricTpasibHi KaHajdW Bele O iHTEHCHUB-
HOTO PO3BHUTKY HHTYACTHUX BOJOPOCTEH Ta PSACOK, i 3arudesi Takoro BUTPHUBa-
JIOTO BH]TY, SIK Kapack.
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VY Bumajxky eBTpoGHHUX BOJOWM JUIsl TIONEPEPKEHHS €KOJOTTUHUX KPH3
HEoOXi/THE BUJIAJICHHS CHHTE30BaHOI MacH.

E'=A+AB, )

A' — dakTHIHO CHHTE30BaHa MTEPBUHHA OPTaHIYHA PEUOBHHA,

AB — 00'eM (itomacu (HeOOXITHWHA IS BUOAICHHS i3 BOTHOTO O0'€KTY
JTIOMIIIIOK, TIOPIBHSIHO 3 €TaJIOHOM).

To6T0, CHOTOMHI €TeMEHTapHOI0 €(hEKTHBHOIO OAWHMIICIO 3aITOBITHOCTI
OakaHO MaTH PIUYKOBUH OacelH (MPUPOTHO-aKBAIBHHWIA KOMILICKC), KU Tae
3MOTY aKTHBHO BIUTMBATH Ha EKOJIOTIYHHU CTaH O00'€KTYy Ta IONEPEKYBaTH
HOTO0 TIepeIIacHe CTapiHH.

ITpwiiMarodu 3a eKOJIOTIYHIH ONTUMYM OakaHi perioHaIbHI XapaKTePUCTUKA
3eMHOBOIHOI MEpexi Ta (haKTH4Hi, po3paxoByeThes KoedirtieHT 3amoimHocTi K11.

K11 = % 3amoBimHOCTI dakTtuanuii /% 3amoBiTHOCTI TepUTOPii
ONTUMAJIbHUM.

Brums xommieHCaIiHHAX 3aXO0/IiB TIO TTiIBUIIEHHIO 30BHINIHLO1 OyQepHOi
€MHOCTI PIYKOBOI MEPEKi pO3MIAAAETHCS SK BeNIWYMHA OoOepHEHA 3HAYCHHIO
€KOJIOTIYHOMY 1HIEKCY SIKOCTI BOIH, TOOTO:

K12 =1,0/Ie 3)

TakuMm 49uWHOM, TIPOBENEHWH aHami3 (HaKTHYHOTO CTaHy CTPYKTYpHHUX
CKJIAJIOBUX MTOBEPXOHb BOM0O300pYy PIYOK Ta 03€p, PiBHSI aHTPOIOTECHHOI TpaH-
chopmarii, KOMIEHCAIIIHHAX 3aXOMiB Ta OaKaHUX XapaKTEPUCTHK TO3BOJIHB
3aKJIaCTH METOIOJIOTIYHY OCHOBY iX KOMIUIEKCHOI €KOJIOTIYHOI OIIHKU CTaHy
TeHepalli30BaHUX PIYKOBUX €KOCHCTEM Ta 3HU3UTH EMEPIDKEHTHI HACII KA KO-
JIOTIYHOI TPYHTOBOI TOCIIOAAPCHKOI MisITHHOCTI.

IlepcnekTuBu GopMyBaHHSI MiKPO3amoOBiIHUKIB y cucTeMi 30epe-
sKeHHSI TPUPOIHUX TePUTOPiii. Makpo3amoBigHi TepuTopii YKpaiHu iCHYIOTh
SIK TIPUPOIHI pe3epBaTH, 3HAYHO BiIajeHI OMHI BiJl OMHUX Ta MAIOTh BiACYTHI
[UIAXH CTIONyYeHHS 1 He BIUIMBAIOTH HA (JOPMYBAaHHS CHCTEMH OXOPOHH TPH-
pomHUX TepuTopi Ykpainu. [IpormoHyeTbCsl CTBOPEHHS Y KOKHOMY PETioHI
CHUCTEMH MIKPO3aloOBiTHUKIB Y PIYKOBUX OaceiHax, sKi Majld CTBOPUTH ajlb-
TEepPHATHUBY TOCTIONAPCHKOMY OCBOEHHIO TEPUTOPINA — PO30PEHOCTI, OCYIIEHOCTI,
ypOaHi30BaHOCTI, PETYIIOBAHHIO Ta CTIPsMIICHOCTI Taor. 4.

Uepe3 MHOKHUHHICTh MIKPO3alOBITHUX TEPUTOPIH CIOCTEPIraTUMyThCS
PO3CIIOBaHHSI aHTPOITOTEHHOTO BIUTHBY, afarnTallis JuKoi ¢uropy i hayHu 10 3MiH
yMOB cepenoBuina. OmHAK y BCiX TAKUX BUTIAAKAX HEOOX1IHA MiHIMi3aIlisl BIUTHBY.
JIFOIMHY Ha TOBKUIS, 30KpeMa 3HIKEHHS MacH BUKOPHCTOBYBAaHHUX OTPYTOXiMi-
KaTiB, MIJCIB KBITYIOUMX TpaB Ha HEYTIIAAX IS BHOKHBAHHS OIDKII, 3HVDKCHHS
BMICTY JOMIIIIOK V CKHIHUX BOMAX, BIITBOPEHHSI €KOCHCTEMH ‘‘pyciio-3aruraBa’
Y CIIPAMIICHUX MaJIMX pidKax, 3a00JI0UeHHS TePeOCyIEHHIX MaTUX TEPUTOPIH.

IIpuknan: 1) Y Gacetini piuku ['opruHb CIpSAMIICHO 1 BKITIOYCHO MeJTiopa-
TUBHI crcTeMu 0115 20 PUTOK, 1110 3MEHIITY€ TUTOITY HepecToBUII 10 60%.
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Tabnuys 4. @yHkuii Mikpo3anoBigHUX TepUTOPIi

Ne | HazBu mikpo3anoBiiHuKiB DyHKIii 3HaueHHS

Iporyck MOBEPXHEBOIO CTOKY,
MicIIs 30epeKESHHS 1 BiTBO-
PEHHS KBITy40l pOCINHHOCTI
Ta JIOKaJi3allis MOmyJIsIii
JKMEITIB Ta OJKIL.

1 3aruiaBHi IaCOBMILA,
y3Tip'st, ApU Ta BUIOTHHKH

3axXHUCT PyCIIOBOTO CTOKY,
3aMUJIEHHS] POCIIUH.

. 3akpimieHHs 0eperoBoi cMyrH, | 30epeKeHHs YMOB
5 Kommiexe crapirouux nepes P P YT, p Y

o . MiclLisl JIOKami3awii i BiJiTBo- OpPMYBaHHsI PIYKOBOI'O
y MpUOEPEkKHIN cMy3i 1 I ATl hopmys; p
PCHHS KOMaX OIMUIIIOBAYiB CTOKY BiJI 3aMYJICHHS
Crapuiii, 3a11aBHI 03€pa, Micus 30epexeHHs 1 BiITBO- .
¢ ; Lo OepeskeHHs (iopu 1
3 | 3a0omoueHi 3aruiaBHi peHHs abopureHHoi ixTioda- (“;’) a II){ " ¢op
TEePUTOPIi YHH Ta JUKHUX THIb Y
. DopMyBaHHs CBIXKOI BOIAU DopMyBaHHs CBIXKOT
[puponHi ukepena, BATOKH OpMyBa CBIKOL BOLH, OpMyBa CBIKO
4 P BHBCJ/ICHHS PeO(UTHHUX BUIB | BOJH, BUBEICHHS PEO-
TPYHTOBUX 1 MiJI3¢MHUX BOJ - .
pud (GuUIBHAX BHIIB pHO
. 3axucT OeperiB, 3alIaBHUX ®dopMyBaHHs CBIXKOT
3eneHi KOpuaopu _OCPCTIB, 32} PMY
5 €KOTOHIB, MICIIb THI3lyBaHHs | BOAM, BUBEACHHS PEO-
cepeaoBHIIa - - ;
NTaxiB (biTbHUX BHIIB pHO
3ariaBHi EKOTOHH, Cra0inizanis cKiamy i mpo-
6 | mpupOIHI HEPECTOBHUIIA, IYKTUBHOCTI a0OpUTEeHHOT 30epexeHHs TeHODOHTY
3UMYBaJIbHI SIMH ixtiohayHn

30epexeHHs] BUZIOBOTO
BinrBopeHHs: abopUreHHO PI3HOMAHHITTTS 3HH-
ixTiodayHn Kalo4ux peo(uIbHMX 1
JMHODUIEHHUX pud

®anrtomui Bosoiimu (03epa),
7 | myOuorodi mpuponHi crapi-
10ui 03epa

30epexeHHs Miclb

TIpubeperxHi 3aXucHi CMyrH | 3aXHUCT PIYKOBUX PyCEI Bi : .
8 proep Y p py a BIATBOpEHHS peodinbHIX

03ep Ta PivoK 3aMyJICHHS

BUJIIB pHO
S :
- HaHs I3HEHHUX
Mani pisic, DopMyBaHHS IPUPOTHUX %2 egxceHI/pr ?135130§an
9 |rizpoexonoriuni PMYBAHH IPUP *peK pup
nmaHamadTis 00’€KTIB y €UHY 3aI10-

KOPHJIOPH CEepeIOBHILA

BiJTHY M MEPEXY

2) BukopucTaHHsI OTPYTOXIMIKaTiB y CLIBCHKOIOCHOIAPCHKOMY BHUPOOHH-
1TBI 3HU3WIIO 110 80% YKMCEIIBbHICTD CIMEH TUKUX OK LT, 10 90% — OMyJIsIil JKMi-
JIeH, 10 IPHU3BEJIO 1O BUMUPAHHS YHCEIBHOCTI ciMel OMKia y MaciuHMKiB; iCHye
rifnoTesa M0 BUMUPaHHs O/DK1I—OIMIIIOBAYiB MPU3BE/E 10 BUMUPAHHS JIIO/CTBA.

He edexruBHe OunIleHHsS KOMYHAJIBHUX CTIYHUX BOJ Ta 3JIMBOBUX BOZ 3
ypOaHi30BaHUX TEPUTOPil MPHU3BENIO A0 1X CKUIAHHS i POpPMYBaHHS KPHU3OBHUX
cuTyalii y NpupoJOKOPUCTYBaHHI.

He nuBnstunch Ha NMPUIHSTI 3aX0/14, 3aI0BIIHI TEPUTOPii YKpaiHU CKiia-
JIAIOTh TPOXU Oinbine 4% 3 HaMipoM JOBeAeHb iX ckiamy ao 10%. Benukoro
MPOOIEMOIO € BIUTHB KIIIMAaTHYHUX 3MiH Ha cTaH (uiopw i (hayHu. 3HayHE BHIIA-
POBYBaHHS BOJIOTH i 3aITaBHUX €KOTOHIB, 03€p, KaHAJIB MPHU3BEIO /10 3HUK-
HEHHs IpiOHUX BOTHO OOJIOTHUX €KOTOHIB, IO BIUTMHYJIO HA BIATBOPEHHS pHO-
HUX 3aIaciB, TOMy yBary HEOOXiJIHO MPUBEPTATH A0 TaK 3BAaHHUX “HEYTilp~ SIK
00'eKTiB 3aMoBiTHOCTI 1 30epekeHHsT JUKOT TPUPOJIH.

[lepcneKTHBHUM € OYUILECHHS CTapiI0YHX 03€p, CTapUIlb, 3a00JI09yBaHHS
MEPEOCYILICHUX TEPUTOPill, CTBOPEHHS CIIOIY4YE€Hb MK PYCIOM Ta OOKOBHUMHU
eKOTOHAMH 1 qyOrmorounmu hanToMHIMHE 03epamu (Tabm. 5).
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Puc. 1: Biom Kiniiicbkoi nesqsTu JlyHaro (sik 3anoBiqna Tepuropis)

O — IIpuM.: 3arIaBHi €KOTOHH JUIS 3UMIBII OCETPOBUX PHO.
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Tabn. 5. EMepasKeHTHI HACTIIKH aHTPonoreHHoi Tpancdopmanuii 6aceiiniB
i pyceJ piuok

Buj gissibHoCTI Hacaigkn

TepexputTs HUIXIB Mirparii puo, 3HUILEHHS
3UMYBAIILHUX SIM, IOPYIICHHS YMOB (opMy-
BaHHS IPUPOIAHOI KOPMOBOi 0a3u, KOHIICH-
Tpallis CTOPOHHIX JOMIIIOK, (hOPMyBaHHS
KPHU30BUX CUTYaLliil

a) 'ipporexHiyne OyaiBHULITBO:

— 3aperyJIrOBaHHs CTOKY

— CIPSIMIICHHS pycell

— OyIiBHHUIITBO PYCIOBUX BOIOCXOBHIL

6) MenioparuBHe OymiBHHUIITBO:

— OCYIIIEHHs OOJIIT 1 IEPE3BOIOKEHHUX . .
y P Topyrienst (a3 TiAPOTOTIIHOTO PEKUMY

TEPUTOPIN . .
. . pycen i yMoB (hOpMYBaHHSI IKOCTI BOJIH.
— 3HMKSHHS YMCEITbHOCTI TPOMIKHHIX .
- Jlerpanaitisi eKOCUCTEMHU
CKOTOHIB

TTopy1eHHsT yMOB BiATBOPEHHS aOOPUTeHHOT
ixTiodayHn

SHUIIEHHS MAaTOYHOTO ITOTOJIIB'S

[MopymieHHs KHCHEBOTO PeXHUMY, eBTpodiKariis
[30msmis MicueBUX JIOKaiTETIB, (hOPMYBaHHS
nomnyJsiuiit puo

— 3HHIICHHS NPUPOAHUX HEPECTOBMIIL

— 3HUIICHHS 3UMYBaJIbHUX M

— 3HHIICHHS eKOCHCTEMHU PYCIIO-3aIlIaBa
(exoToH)

— 3HHIIEHHS IUIXIB Mirpauii puod

— 3a0pyJHEHHS] BOJHOTO CepelOBUINA IPO-
JYKTaMH pO3KIaxy Tophy

B) CiIbCHKOTOCIIONAPCHKE BUPOOHHIITBO: EBrpodikariis, po3BUTKY BHUIIOT BOIHOT

— 3a0pyaHEHHS MiHEpaJIbHIMHU TOOpUBAaMH | POCIIMHHOCTI.

Ta OTPYEHHs XiMiKaTaMu (po3ciroBaHHs OUIsl | 3aMysIeHHS 3UMYBAJIbHUX SIM

30% Bix 3arambHOI MacH) [opyieHHS PUPOTHUX HEPECTOBUI pHO
— 3a0pyJHEHHs] TBEPIUM CTOKOM PyCell piuoK | peoditis.

r) KomyHaneHe rocrionapcTBo ypbanizoBa- | [loripmieHHS SIKOCTi BOAH PIYKOBHX PyCEll,
HHX TEPHUTOPIii: CITiBBIJHOIICHHS 3a0pYJHEHHX 1 TPUPOIHUX
— YMOBHO OYHIIICHI CTi4YHI BOAU BOJ KoymBaeThes Big 1:1 mo 1:3

— OaxrepiabHe, BIpyCHE Ta TeJIbMiHTHE 3arpo3a 3aXBOpIOBaHb HACEICHHS IH(EKIiH-
3a0pyIHEHHS HHMH XBOPOOAMH Ta OHKO IPOLIECAMHU.

OOroBopenHsi oTpuMaHHMX Ppe3yabrariB. [IpuifHATa 32 PamATHCHKUX
9aciB KOHIIENIIiS “B3sATH Bix MpUpOAN MOXIIMBE — HAIE 3aBIAHHS ~ IMOTEPITiIa
MTOPa3KH, TOMY IO BiJICYTHICTH €KOJOTIYHO OOTPYHTOBAHOTO 30a7aHCOBAHOTO
MIPUPOTOKOPUCTYBAHHS TPUHOCUTH TUIaHETapHI 30uTku. lle MoxkHa miaTBep-
JIUTH HACTYITHUMH €MEP/DKSHTHUMH HACIIIKaMHU:

a) 0OMEXEHICTh IMUTHOTO BOIOIOCTaYaHHs 3 PIYKOBO-03EPHOI MEpexKi Ta
3HIDKEHHS IKOCT1 IIOBEPXHEBUX BOJI;

0) pi3Ke 3HWKEHHSI pUOOTIPOTYKTUBHOCTI TOBEPXHEBUX BOJI BUIOBOTO Pi3-
HOMAHITTS a00opUTeHHOI iXTio(ayHu, 3HUIIEHHS 0CETPOBUX PHO K MPOXiTHUX;

B) pi3Ke 3HIDKEHHS TyMycy y TpyHTax 1o 3,1% 3amicTs 3Bn9aitHux 8%;

T') 3MEHIICHHSI TTOMYJIAIT JUKAX OKIT SK OMUIIOBAYiB POCIIHH;

1) 3HKCHHS TUTOTI JTUKOPOCTYUHX SATITHUKIB Ta JIIKAPCHKUX POCIIHH;

€) 3HWKCHHS PIiBHS IPYHTOBHX Ta ITI36MHHUX BOJ Yepe3 MACIITAOHICTH
OCYIIIEHHS OOJIIT 1 IEPE3BOJIOKEHUX TEPHUTOPIH, a TaKOXK BOI03a0ip IiA3eMHUX
BOJI;

K) 3aKUCIICHHS aTMOC(hEepHUX OTaiB Yepe3 BUKUIN BYTJIICKHUCIIOTO Ta3y B
aTMoc(epHe TIOBITPsI, OCOOIMBO aBTOTPAHCITOPTY Ta 3HIKEHHS aCHUMUIAIIHHOT
31aTHOCTI OOJIT;
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3) BUCHXaHHs JICIB 4Yepe3 3HW)KEHHsI PiBHS TPYHTOBHX BOJ 1 IMOIIKO-
JUKEHHS KOPEHEBOI CCTEMH JICPEB.

VY npuponi Bce NOB'si3aHe 3 yCiM, TOMY BUKJIFOYCHHS OJIHI€T 3 MiJCHCTEM
HAHOCHUTH 30UTKH BCill cucteMi. OTOX opraHizaiisi MiKpO3aIroBiTHUKIB TOpY-
LICHUX TEPHUTOPiM Ta CHONYYHUX KOPUAOPIB MK HUMH JO3BOJHUTH 30€pertu
YEPBOHY JIIHII0 CHCTEMH ‘‘JIFOJMHA-JIOBKULIS” 1 BUMarae CIiBIIpalli rocrojaap-
CBKOTO KOMIUIEKCY, CyCITIbCTBA 1 JiepKaBU. €IMHUM BHKIIOUCHHSIM 3 iCHYIO-
401 KPU30BOI CUTYaIlil y 3al0BIIHOCTI € 30araueHHs Quopu Ta payHu y HopHo-
OMIIbCHKIM 3aMOBIHIN TEPUTOPIii, OMHAK 3 Mi3HIIIMM YpaxyBaHHSIM MCHETHUHHX
HACJIIJIKIB paiarii.

BucnoBok. 1. Yum Oinblra 4nucenbHICTh TPOMIKHUX E€KOTOHIB (3aruias,
3aTOK, 03€p, JKepel, 3alUIaBHUX JIYKiB Ta OOJIT), TUM OiiblIa CTIMKICTh BOA-
HOTO CEpe/IOBUINA, PUOONPOIYKTHBHICTh, SKICTh BOAM Ta HEOOXIJHICTH iX
3aI0BiJaHHS.

2. Icnyroua 3amoBigHa Mepeka TepuTopii YKpainu ckiaiae jieip Oinblie
4% tnipu icHyrouil y 3axiani €Bporti 3anoBigHoCTI OUst 25-40%. OcTanHs Tepu-
TOPIs 3HAXOAUTHCS MMiJ] 3HAYHUM aHTPOTIOTEHHUM BILTUBOM. Y OLIBIIOCTI 3a11o-
BIJIHI TEPUTOPIT BITHOCATHCS 10 OOTAHIYHUX JTOCIII/KEHb Ta TBAPUHHOTO CBITY.

3. 3HauHa HEAONPAIbOBAHICTh Y 30€pEeKEHHI MPUPOTHOTO CEpPeIOBHUIIA
BIIHOCATBCST JIO PIYKOBHX OaceiHIB SIK €JIEMEHTAPHOI OJMHHMIN MPUPOIHUX
nociikens. Lle mpusserno 10 3Ha4HOT TpaHchopMallii piukoBUX pycen (3apery-
JIFOBAHHS, COPSMIICHHS), O MPHU3BEIIO A0 Jerpajalii cepeloBHIa MEIIKaHHs
abopureHHo1 iXTiodayHu Ta JOKAIITETIB MPUPOIHOTO BiITBOPEHHSI.

4. 3HayHa po30paHiCTh TEPUTOPII PIUYKOBUX OaceiiHiB 1 YKpaiHH B LiIOMY,
mo cknagae 56,5% mpu exonorivaomy ontuMymi 30% mpu3Bena 0 MOTip-
LICHHS SIKOCTI IIOBEPXHEBOIO CTOKY, 3aMYJICHHS PycCell piuoK 1 OPYIICHHS YMOB
BiATBOpEHHS peodiIbHUX BUIIB puO. Lle TakoK Moripimuio CUTyalio i3 3axuc-
HUMH IPUOEPEIKHUMHU CMYyTaMH.

5.V eneMeHTapHii OJUHHUII MPOCTOPOBUX JOCTIIKEHb — y PIYKOBOMY
Oacelini OakaHe 3amoBiaHHs x04a O OIHIET MPUTOKH, 3UMYBaJILHOT SIMH, TIPO-
MIXKHOTO €KOTOHY 3a0€3MeunTh 30epeKeHHs] MaTOYHOTO MOTOMIB'S Ta pudOIpo-
JOYKTUBHICTH a0OpHUreHHOT ixTiodayHH.

3HAYHO MOTIPIIMIIACH SKICTh BOAU Y PIUKax BHACIIIOK CKUJAHHSI TIOTaHO
OYMIICHUX CTIYHHMX BOJ 1 HEOUHMIIEHUX 3JIMBOBHX BOJ 3 ypOaHi30BaHHX TepH-
topii. OIIHIOIUN CUTYyAIli0 31 30€PEKEHICTIO HETPaHC(HOPMOBAHUX TPUPOJI-
HUX TEPUTOPill € HEOOXiJHICTh 3aIOBAaHHs MIKPOEIEMEHTIB BOJHHUX OacelHiB
TaKUX SK: 3MMYyBaJIbHI SIMU, 3aIIaBHI 03epa, CTAPHIIl, MaJi MPUTOKU TEPIIOro i
JIPYTOTO MOPS/IKY, 3aIlIaBHI 00J10Ta. 3TiTHO MIXXHAPOIHOT CUCTEMH Kitacu(ika-
1ii 1 OXOPOHHU MPHUPOAHUX TEPUTOPIiH, 11 MIKPOSIEMEHTH 3a1l0BI1IHOCTI TOBHUHHI
knacu(ikyBaTHCS 3a 5 KaTeropicro sk MpUpOJ0OXOPOHHI 00'€KTH JIepKaBHOTO
Ta MICLIEBOTO 3HAYCHHSI.
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30epeskeHHsT TPUPOIU YKpaiHM IOBHMHHO BECTHCS Y HACTYIHHUX
HanpsMKax:

a) TEpMiHOBA JIKBiJaLisl eMEpKEHTHHUX HACHiJKiB EKOJOTIYHO Heo0-
IPYHTOBaHOI CITbCHKOTOCIIONAPCHKOI JisNTBHOCT (3HAUHE 3ajliCHEHHsI, 3200110~
YyBaHHS JIETPaJOBAaHUX TEPUTOPiH, 3HIKEHHS PO30PaHOCTi, €PEKTUBHE OYH-
HICHHS] KOMYHaJbHUX CTIYHUX 1 3IMBOBUX BOJ, BITHOBJICHHS TYYHUX 3aILIaB);

0) 30epekeHHS TPUPOTHHUX HETPAaHCPOPMOBAHUX TEPUTOPIH (3armo-
BiJJaHHS) SIK IEpLIOYEeproBi 0a30Bi 3aXOIM BUPILICHHS MPOOIEMH CTalOro
PO3BHTKY.

6. Crucrema 3aroBilaHHS 30€peKESHUX MPUPOAHUX TEPUTOPIH SIK YaCTKU
JIUKOI TIPUPOJIH, siKa GopMYe 1 30epirae siKiCTh CepeIOBHIIA Ta OIOMPOIYKTHUB-
HICTb 1 pi3HOMaHITTsI reHoh oLy (ropu i hayHu.

7. BKIItOUEHHST MIKPO3aIOBIIHUKIB Y CHCTEMY OXOPOHH TEPUTOPIH Jep-
’KaBHOro a00 MICLIEBOrO 3HAYEHHS, BKJIIOYAIOYM O HUX BOAHI OaceMHH 1 iX
CJIEMEHTH SIK TIO€IHY0U1 I'€0CKOJIOTIYHI KOPUIOPH CEPEIOBUIIA Ta K TaKi, 1110
(OpPMYIOTB SIKICTH BOJIH.

8. BuzHadyeHHs Kareropiii mpupoaHO-3aroBifHOrO GoHay OazyBanach Ha
0OTaHIYHUX JOCIIKEHHIX, B TOW e 4ac BOJHE CEPEIOBHIIE BUMAarae OuIbII
JIETabHOI yBaru, Tak SIK MOEAHYE BCi MifcucTeMu OaceiiHy i hopmye SIKiCTb
CepeloBHILA Ta BUMArae HayKoBOTO 3a0e3MeueHHS.
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In the natural environment, according to Komoder’s theory, everything is
interconnected, and there is a correspondence between the species composition of
biota and the state of the natural environment. In the environment, there is a red line of
stability that separates disturbed and undisturbed territories. For the conservation and
restoration of biodiversity of flora and fauna, the conditions for stability and reproduction
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of the natural environment must be preserved. According to the European and global
community, such a ratio for environmental stability should be 50 to 50. In Ukraine,
arable land alone accounts for 56.5% of the territory, not including urbanised areas and
infrastructure. To ensure environmental stability, transformed territories should make up
about 20% (protected areas).

The existing concept of protected areas is based mainly on floristic values
(vegetation, tree stands). However, the conservation of faunal diversity (mammals,
fish, birds, insects) requires additional efforts. In Ukraine, protected areas account
for slightly more than 4%. There is a need to expand protected zones and to provide
scientific assessment of the effectiveness of these measures.

In particular, despite the efforts of society, the water quality of rivers and
lakes has not improved (deterioration is observed), the abundance of fish species and
fish productivity has not increased (previously widespread species are disappearing,
including rare species listed in the Red Book of Ukraine, in particular sturgeon species).
The number of wild bees and bumblebees (pollinators), storks, black grouse, and other
species has decreased catastrophically.

Total environmental transformation, particularly drainage of wetlands and over-
moistened areas, has led to the disappearance of medicinal plants and berry plants.
Lowering of groundwater levels has resulted in natural drying of tree root systems in
Polissia and a decrease in forest cover.

Today, it is necessary to preserve every patch of undisturbed territory as micro-
reserves. For example, conservation of natural aquatic and terrestrial localities within
a river basin enriches and protects aquatic ecosystems. The formation of micro-reserve
territories is currently very important for preserving the natural environment.

Key words: micro-reserves, aquatic basins, nature reserve network, ichthyofauna,
biodiversity, river ecosystems, anthropogenic impact, ecotones, flora and fauna
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This study assesses the ecological strategies of aquatic macrophytes of the family
Hydrocharitaceae in the Pripyat River basin using a functional trait-based approach and
positions the studied species along the —K—S continuum. The dataset was compiled
from published sources and European trait databases and included key functional traits,
ecological indicator values, and CSR classifications.

The results demonstrate that Hydrocharitaceae species share a relatively
consistent set of traits related to adaptation to fully aquatic environments, including
the predominance of submerged and free-floating growth forms, high clonality, and
vegetative reproduction. At the same time, clear functional differences were observed
between annual generative species of the genus Najas and perennial clonal species.
CSR analysis revealed the predominance of intermediate and mixed strategy types
(CR, CS), while assessment within the —K—S framework showed that most species
occupy intermediate positions along the r—K—S continuum.

Species such as Elodea canadensis and Najas minor are characterized by strong
r-related components linked to rapid colonization ability, whereas Hydrocharis morsus-
ranae exhibits a balanced K—r strategy and Stratiotes aloides demonstrates a combined
K-S strategy. High specific leaf area values across the studied species indicate acquisitive
resource-use patterns typical of aquatic environments.

The study confirms that ecological strategies of Hydrocharitaceae species are
best interpreted as continuous combinations of functional traits which are determined
by life span, reproductive mode, and environmental conditions. The integration of
functional traits with CSR and r—K-S frameworks provides a useful tool for ecological
assessment and interpretation of adaptive strategies in freshwater ecosystems.

The study is part of a series devoted to ecological strategies of aquatic macrophytes
in the Pripyat River basin.

Key words: aquatic macrophytes, Hydrocharitaceae, functional traits, ecological
strategies, CSR, r—K—S continuum, Pripyat River basin.
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Problem statement. Aquatic vascular plants are key structural and func-
tional components of freshwater ecosystems, contributing to habitat formation,
nutrient cycling, trophic regulation, and biodiversity maintenance [1, 2, 3]. They
play a central role in shaping the spatial organization of aquatic communities
by influencing light availability, oxygen dynamics, and sediment processes [4].

Under increasing anthropogenic pressure, freshwater ecosystems undergo
significant transformations, including eutrophication, hydrological alteration,
and habitat fragmentation [5]. These changes particularly affect submerged and
floating macrophytes, whose distribution and functional organization are highly
sensitive to environmental gradients, including nutrient availability, light condi-
tions, and disturbance regimes [6].

Understanding the ecological strategies of aquatic plants is therefore
essential for interpreting their responses to environmental change [7]. Classi-
cal concepts of plant ecological strategies, including the r/K framework and
CSR theory, have provided a conceptual basis for describing plant adaptation to
stress, competition, and disturbance [8, 9]. However, integrative analyses com-
bining functional traits with ecological strategy frameworks remain limited,
particularly for submerged macrophytes [10, 11, 12].

Analysis of recent research. In recent decades, functional trait-based
approaches have become increasingly important, allowing plant strategies to be ana-
lyzed along continuous ecological gradients rather than discrete categories [13, 14,
15]. The increasing availability of global trait databases provides new opportunities
to integrate quantitative data on plant morphology, reproduction, and ecological pref-
erences, facilitating comparative analyses across species and taxonomic groups [16].

Despite these advances, a coherent synthesis of ecological strategies
in aquatic macrophytes that integrates classical concepts with trait-based
approaches remains insufficiently developed. In particular, submerged macro-
phytes, including representatives of the family Hydrocharitaceae, exhibit spe-
cific ecological adaptations related to fully aquatic environments, clonal growth,
and reduced mechanical constraints, which may influence their position along
the ecological strategy continuum [17, 18, 19, 20].

Recent studies increasingly emphasize the role of functional traits in
understanding plant responses to environmental gradients, community assembly,
and ecosystem functioning. Nevertheless, studies integrating functional traits
with ecological strategy concepts in submerged macrophytes remain relatively
scarce. Functional trait-based approaches provide opportunities for integrating
multiple ecological strategy components within a unified analytical framework.
The present study applies this approach to Hydrocharitaceae, representing a
contrasting ecological group of predominantly submerged aquatic plants.

Aim. The aim of this study is to assess the ecological strategies of Hydro-
charitaceae species in the Pripyat River basin using a functional trait-based
approach and to determine their positions along the r—K—S continuum.
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Materials and Methods. The dataset used in this study was compiled
from published sources and open-access databases. The species list of the
Hydrocharitaceae family was based on previous floristic studies conducted by
the authors [21, 22] within the study region (the Styr—Horyn sub-basin of the
Pripyat River basin, Eastern Europe). All data were standardized and integrated
into a unified analytical framework. The analysis focused on assessing ecologi-
cal strategies using a functional trait-based approach.

Special attention was given to the integration of heterogeneous data
sources and their consistent interpretation within the —K—S framework. Ecolog-
ical strategy types (CSR), functional trait data and ecological indicator values
were compiled from published sources and European trait databases (e.g., [16]).

The assessment of ecological strategies was based on species functional
traits grouped into three components corresponding to r-, K-, and S-strategies.
Qualitative trait characteristics were converted into numerical scores reflecting
their contribution to each component. Total scores for r, K, and S were calcu-
lated for each species, and their relative proportions were used to determine spe-
cies positions along the r—K—S continuum. This approach enabled a generalized
interpretation of ecological strategies through functional trait syndromes.

For visualization and comparative analysis, qualitative categories were
converted into numerical values: Low (1), Low—Moderate (1.5), Moderate (2),
Moderate—High (2.5), High (3), and Very High (3.5).

Al-based tools (ChatGPT, OpenAl) were used for language editing, man-
uscript structuring, and assistance with data visualization. All scientific analy-
ses, interpretations, and conclusions were performed exclusively by the authors.

Results and Discussion. All analyzed species of the family Hydrocharita-
ceae are hydrophytes, predominantly represented by submerged or free-floating
growth forms. Most species are perennial and exhibit pronounced clonal growth,
with vegetative reproduction playing a dominant role in their life strategies
[3, 6, 10, 11]. This structural uniformity highlights the importance of clonality
and persistence as key adaptive mechanisms in aquatic habitats.

Elodea canadensis is characterized by rapid growth, exclusively vegeta-
tive reproduction (fragmentation) within the studied region; has the ability to
form wintering shoots. The species intensively absorbs nutrients from the water
column. According to the set of characteristics, it is a classic invasive species
(r-K) with the ability to fill the water column and moderate tolerance to pollu-
tion (reduction in viability during hypertrophy) [18, 19, 20, 23-26].

Hydrocharis morsus-ranae has moderate growth rates, predominantly
vegetative reproduction — the ability to create stolons and form dense thickets;
the species has sensitivity to changes in the hydrological regime and ability to
quickly capture the free surface of the water; exhibits a strategy of "avoidance"
of unfavorable conditions by submerging turions [27, 28, 29].
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Najas marina is a specialized species with a narrow ecological niche and
high dependence on the substrate and water transparency. It is characterized by
moderate growth and predominantly seed reproduction. Regarding ecological
characteristics, it has a narrow ecological amplitude, tolerance to elevated min-
eralization but sensitivity to excessive siltation and reduced water transparency
[30-32]. N. minor has predominantly seed reproduction, rapid growth and the
ability to quickly colonize habitats, and tolerance to eutrophication [33-35].

Stratiotes aloides has predominantly vegetative clonal reproduction via
rosettes, offsets and turions; formation of dense floating mats; moderate growth
and ability to form dense thickets; sensitivity to environmental changes (espe-
cially light, CO., nutrients) [36-41].

Vallisneria spiralis is characterized by a moderate growth rate, plastic
biomass allocation, intensive clonal propagation via stolons (runners), forma-
tion of dense submerged meadows, high competitive ability under suitable con-
ditions, and strong light dependence [42— 45].

Despite this overall similarity, clear differences in life span and repro-
ductive strategies are observed. Species of the genus Najas are characterized
by annual life cycles and predominantly generative reproduction, whereas
E. canadensis, H. morsus-ranae, S. aloides, and V. spiralis reproduce mainly
vegetatively and often form extensive clonal populations. These differences rep-
resent a major axis of functional differentiation within the family and are closely
linked to variation in ecological strategies.

The analyzed species exhibit a relatively consistent set of functional traits
reflecting adaptation to fully aquatic environments (Table 1).

The distribution of ecological strategies within the CSR [9, 46] frame-
work indicates the predominance of intermediate and mixed types. Competi-
tive—ruderal (CR) and competitive—stress-tolerant (CS) strategies are typical of
perennial clonal species, reflecting their ability to combine efficient resource
use with persistence under relatively stable conditions. In contrast, ruderal (R)
strategies are associated with annual species characterized by rapid life cycles
and generative reproduction.

Functional traits further support the observed patterns of ecological differ-
entiation. Specific leaf area values are relatively high across all species, indicating
an acquisitive strategy associated with efficient resource uptake in aquatic envi-
ronments. At the same time, variation in leaf morphology reflects adaptation to
hydrodynamic conditions and light availability, with dissected leaves characteris-
tic of Najas species and broader leaves typical of other taxa. These trait combina-
tions contribute to species positioning along the r—K—S continuum and reinforce
the role of functional traits as integrative descriptors of ecological strategies.

The ecological context of the studied species is characterized by rela-
tively stable hydrological conditions, as most species are associated with stand-
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Table 1. Functional traits and ecological indicator values
of Hydrocharitaceae species in relation to ecological strategies

E e | » z z | ~
£ s | = S % | =2
Species k= & Té =5 .5 7 g =
b B g| E| EE |=Z|C|f| ®
£ = o g = -
O & z
Elodea canadensis submerged per. | yes | . vegeta- 37.26 | CR 6.7
ive-dominant
Hydrocharis . vegeta-
Morsus-ranae free-floating | per. | yes tive-dominant 4037 S | 6.7 7.3
Najas minor submerged | ann. | no | . genera- 4334 R | 42 | 59
ive-dominant
Najas marina submerged | ann. | no | . genera- 36.52| R | 59 | 52
ive-dominant
: - rooted vegeta-
Stratiotes aloides floating-leaved | P | Y8 | tive-dominant 2351 CS| 62 | 71
f : P vegeta-
Vallisneria spiralis | submerged per. | yes | oo io minant 441 |CS| 58 | 65

Note. Growth forms: submerged — rooted or free within the water column; free-floating — sur-
face-floating; free-floating (rooted) — rooted with floating leaves. Life span: per. — perennial;
ann. — annual. Reproductive strategy: vegetative-dominant — clonal; generative-dominant — seed-
based. SLA: specific leaf area (mm? mg™'). CSR: competitive (C), stress-tolerant (S), ruderal (R).
Nutrient (N) and light (L) values follow Ellenberg-type ecological indicator scales. Data sources:
CSR classification functional traits and ecological indicator values compiled from hydrobotanical
sources and contemporary European trait databases [16].

ing or slow-flowing water bodies. Nutrient preferences range from mesotrophic
to eutrophic conditions, indicating adaptation to moderately and highly produc-
tive habitats. Light conditions vary from intermediate to high, reflecting the
importance of light availability in structuring submerged plant communities.
These environmental gradients interact with species-specific trait combinations
to shape the observed distribution of ecological strategies.

The predominance of vegetative reproduction among most Hydrocharita-
ceae species highlights the importance of clonal growth as a key adaptive mech-
anism in aquatic environments. Clonality promotes persistence, resource acqui-
sition, and spatial expansion, enabling efficient occupation of available niches.
The coexistence of vegetative and generative reproduction further reflects adap-
tive responses to environmental variability.

The integration of functional traits into the r—K-S framework reveals
distinct patterns in the positioning of species along the continuum (Table 2).
The proposed r—K—S assignments should not be interpreted as fixed species
categories, but rather as generalized positions within a functional ecological
continuum. Due to ecological plasticity and environmental variability, species
may shift along the continuum depending on habitat conditions, disturbance
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intensity, nutrient availability, and competitive interactions. The proposed visu-
alization potentially provides a basis for future interpretation of ecological niche
structure through functional strategy space.

Table 2. Generalized assessment of ecological strategies
of Hydrocharitaceae species along the r—K—S continuum
based on functional trait analysis

Species r K S Strategy interpretation Group
invasive species with
Elodea Very High High Moderate |strong colonization ability K
canadensis r=3.5 K=3 S=2 and strong competitive
performance
species with balanced
Hydrocharis | Moderate— . colonization and competitive
morsus- High Moderitelegh Modfrate traits, characterized by K-r
K=2.5 S=2
ranae r=2.5 pronounced seasonal
dynamics
opportunistic species
: characterized by high
Najas minor High Modfrate Mod_erate colonization ability and r
=3 K=2 S=2 .
moderate competitive
performance
predominantly stress-tolerant
. Low— B . specialist species adapted to
Najas Moderate Low h_/[oderate Hl_gh elevated mineralization with S-r
marina K=1,5 S=3
r=1.5 weak ruderal features and
limited competitive ability
species combining strong
Stratiotes Moderate High High |competitive ability with high K-S
aloides =2 K=3 S=3 stress tolerance and marked
seasonal dynamics
. competitive species forming
Vallisneria Moggerate High Moderate |stable communities with
It igh ° — S K-r
spiralis =25 K=3 S=2 moderate colonization
) capacity

Note. Strategy components (r, K, S) are based on aggregated scores derived from functional traits
(see Methods). Qualitative categories (Low—Very High) correspond to numerical values used in
the analysis. Group indicates dominant combinations of ecological strategy components.

Species such as E. canadensis and N. minor are characterized by a strong
contribution of r-related traits associated with high colonization ability and rapid
population expansion. A stress-tolerant ruderal (S-r) strategy is observed in
N. marina, reflecting adaptation to elevated mineralization and environmentally
constrained habitats. In contrast, H. morsus-ranae exhibits a balanced K—r strategy
associated with stable population maintenance and efficient surface colonization.
V. spiralis exhibits a combined K- strategy, while S. aloides demonstrates a balanced
K-S strategy, combining competitive ability with tolerance to environmental stress.

Visualization of the three-dimensional space of ecological strategies
and the location of the studied species is in Figure 1. The relative size of the
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semi-transparent regions reflects the generalized ecological plasticity and
potential variability of species positions within the —K—S space. The proposed
space may also be interpreted as a generalized representation of ecological niche
structure mediated through functional trait syndromes and ecological strategy
combinations.

Stratiotes soides Vadisneria spiralis
(2.0, 3.0, 3.00 ) 125,30, 20

1 T ——

2 ————

Colonization abdity

Seorw scale (Lew b Very High

Fig. 1. Distribution of Hydrocharitaceae species within the r—K-S ecological strategy space

An important aspect of the results is the presence of invasive species
within the studied group. In particular, E. canadensis is a well-known invasive
macrophyte widely distributed in European freshwater ecosystems. Its classifi-
cation as a competitive—ruderal strategist is consistent with its high colonization
ability, rapid vegetative propagation, and broad ecological amplitude. The dom-
inance of clonal growth, together with relatively high specific leaf area, enables
this species to form dense stands and outcompete native vegetation [20, 25, 27].
This example illustrates how the integration of functional traits and ecological
strategy frameworks can provide insight into the mechanisms underlying plant
invasiveness in aquatic ecosystems.

Comparison with representatives of Alismataceae reveals notable differences
in the expression of ecological strategies. While Alismataceae include a broader
range of life forms and ecological niches, Hydrocharitaceae species are more
strongly associated with submerged aquatic habitats, resulting in a narrower but
more coherent distribution of strategies. This contrast highlights the role of habitat
specialization in shaping functional diversity and supports the applicability of trait-
based approaches across different taxonomic groups of aquatic macrophytes.

Overall, the studied species occupy intermediate positions along the
r—K-S continuum, reflecting continuous combinations of competitive, ruderal,
and stress-tolerant traits rather than discrete strategy types. The observed var-
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iation is primarily driven by differences in life span, reproductive mode, and
environmental conditions. The results confirm that the integration of functional
traits with ecological strategy frameworks provides a robust tool for understand-
ing plant adaptation in freshwater ecosystems.

The proposed framework provides a flexible basis for ecological assess-
ment, monitoring, and management of aquatic vegetation. Future development
of the approach may include quantitative modeling and expanded visualization
of species distribution within the r—K-S space.

Conclusions. The present study demonstrates that Hydrocharitaceae spe-
cies share a relatively consistent set of functional traits associated with adap-
tation to fully aquatic environments, while simultaneously exhibiting mean-
ingful variation in ecological strategies. This variation is primarily related to
differences in life span and reproductive mode, particularly the contrast between
annual generative species of the genus Najas and perennial clonal species.

The integration of functional trait analysis with CSR classification and the
r—K-S continuum provides a comprehensive framework for interpreting ecologi-
cal strategies of aquatic macrophytes. The studied species predominantly occupy
intermediate positions along the continuum, combining competitive, ruderal, and
stress-tolerant components rather than forming discrete strategy types.

Clonal growth appears to be a key adaptive mechanism in Hydrochari-
taceae, contributing to persistence, spatial expansion, and competitive ability
in relatively stable aquatic environments. In contrast, species with dominant
generative reproduction are associated with greater ecological flexibility under
variable conditions.

The example of E. canadensis demonstrates the applicability of the pro-
posed approach for understanding mechanisms of plant invasiveness in fresh-
water ecosystems. Comparison with previously studied representatives of
Alismataceae further indicates that habitat specialization plays a central role
in shaping functional diversity and ecological strategy patterns among aquatic
macrophytes.

Overall, the study supports the interpretation of ecological strategies as
continuous combinations of functional traits structured by environmental condi-
tions. The proposed framework may serve as a useful tool for ecological assess-
ment, monitoring, and management of freshwater ecosystems and provides a basis
for future quantitative modeling of species distribution within the r—K-S space.
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VY nmocniypkeHHI OIIIHEHO EKOJIOTiuHi cTparerii BOTHMX MakpoQiTiB pOIUHM
Hydrocharitaceae y Gaceiini piuxu [Tpum’siTh i3 BUKOPHUCTaHHSAM IiIXOAYy Ha OCHOBI
(YHKIIOHATPHUX O3HAK Ta BH3HAUEHO TIONOKEHHA MOCITIDKEHHX BHUIIB Y3IOBK
koHTHHYYMY 1—K—S. Halip nanux chopMoBaHO Ha OCHOBI ONyOJiKOBaHUX JPKEpen 1
€BPOTCUCHKUX 0a3 TaHUX (PYHKIIOHAJIBHIX O3HAK Ta BKJIFOUCHO KIIFOUOBI (PYyHKITIOHAIBHI
O3HAaKH, eKOJIOT1uHI iHaAnKaropHi 3Ha4eHHst i CSR-knacudikarii.

Pesynerarn nokasanu, mo Buan Hydrocharitaceae xapakTepu3yIoThest BITHOCHO
Y3TOIDKCHUM KOMIUICKCOM O3HAaK, MOB’S3aHMX 3 aJalTalli€lo 10 MOBHICTIO BOIHOTO
CepelOBHINA, 30KpeMa IePeBaKAHHSAM 3aHYPEHHUX 1 BUIBHOIUIABAIOYHMX IKHTTEBHX
(hopM, BUCOKOIO KJIOHAJIBHICTIO Ta BET€TaTUBHUM PO3MHOKEHHSIM. BojiHOYAC BUSBICHO
JiTKi (PYHKIIOHAIBHI BiIMIHHOCTI MI>@ OJJHOpIYHUMHU BHIaMu poay Najas 3 nepeBaxHO
TeHepaTUBHUM PO3MHOXKEHHSIM 1 0araTropiuHMMHU KJIOHAJIBHUMH Buaamu. Anamiz CSR
BHSIBUB JIOMiHYBaHHS IPOMDKHUX 1 3Mimanux tunis crpareriit (CR, CS), Toxi sk orinka
B Mexax r—K—S-mixony mokasana, mo OUThIIICTh BHIIB 3aliMa€e MIPOMIXKHI TIOJOKEHHS
B3ZI0BX KOHTHHYYMY.

Taki Bumu, sk Elodea canadensis Ta Najas minor, XapaKTepH3YIOThCS
BUPAKCHUMH I-KOMIIOHCHTAMH, ITOB’SI3aHUMHU 31 3[aTHICTIO JO IIBHKOI KOJIOHI3aIlii,
toni sik Hydrocharis morsus-ranae aemoHcTpye 30anancoBany K-r-crparerito, a
Stratiotes aloides — xombGinoBany K—S-crparerito. Bucoki 3HadeHHS MMTOMOI ILIOMNI
JUCTKA Y JNOCTIHDKCHUX BHUJIB CBiIYATh MPO CTPATETII0 IHTEHCHBHOTO BHUKOPHUCTAHHS
pecypciB, XapakTepHy AJIsl BOXHOTO CEPEelOBHIIA.

JocnimpkeHHsT TATBEP/UKYE, 1110 ekonoriuni crparerii BuniB Hydrocharitaceae
JOLIIBHO pO3DNISIaTH sIK Oe3nepepBHI KoMOiHAI (YHKI[IOHATBHUX O3HAK, SKi
BH3HAYAIOTHCS TPHBATICTIO )KUTTEBOTO IMKILY, CIIOCOOOM PO3MHOXKEHHSI T2 YMOBaMH
cepenoBuma. [aTerpanis QyHkmioHansHUX o3HaK i3 CSR— Ta r—K-S-migxomamu €
MEPCIICKTUBHUM 1HCTPYMEHTOM JJIsl €KOJIOTTYHOI OLIIHKH Ta IHTepIpeTalii afanTHBHHX
CTpaTeriil y MpiCHOBOAHUX €KOCHCTEMaX.

JloCIi/pKeHHST € YaCTHHOO cepil poOiT, MPUCBSIUEHUX EKOJIOTTYHUM CTPaTerisiM
BOZIHUX Makpo®iTiB Oaceitny piuku [Tpun’sTh.

Kirowoni cnoBa: Bogui Makpoditu, Hydrocharitaceae, ¢pyHKkuioHanbHI 03HaKH,
exororiuni crparerii, CSR, r-K—S xontunyym, Oaceiin piuku [Ipum’ st
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AXBaxkynbTypa € OIHHMM i3 HalJMHAMIYHINIMX CEKTOPIB II00AJBHOTrO IMPOJO-
BOJIBYOTr0 BUPOOHUITBA, OJHAK il IHTCHCHBHUI PO3BUTOK CYNPOBOKYETCS CKOIOITY-
HUMH, PECYPCHUMH Ta GiOCTHMHMMH BUKIMKaMH. [CHYIOUi MiAXOau 10 OLiHIOBaHHS
CTaJIOCTI MalOTh ()parMEeHTApHUN XapakTep 1 HeJJOCTAaTHHO BPAXOBYIOTh TaKi KPUTHYHI
aCIIeKTH, K 100poOyT TiApoOioHTIB Ta aHTUMIKpOoOHa mpakTuka. Lle 3ymoBiroe HeoO-
XIHICTh pO3POOKH IHTETPATHLHOTO IHCTPYMEHTY OLIHIOBAHHS, 3JaTHOTO TTOETHATH EKO-
JIOT14Hi, O10€THYHI Ta YIPABIIHChKI KOMIIOHEHTH B €IMHOMY MTOKa3HUKY.

VY nocimipKeHHi 3aCTOCOBAaHO CHCTEMHHUH MIZXi 10 ()OPMyBaHHS IHTErpaJIbHOTO iH-
nekcy OioetraHoi cranocti (IBC), mo 6a3yeTsest Ha MPUHIMITAX METOIOIOTTYHOI iHBapiaHT-
nocrti, ESG-ominroBanns Ta koHuernii «One Healthy. IHaeke BKIIrouae miicTh JOMEHIB: KiIiMar
Ta eHeprisi, BOIHI pecypcy Ta 3a0pyJHEeHHS, 010pi3HOMAHITTs, 10OpoOyT pub, aHTHMIKpOO-
Ha [PAKTHKA, LUPKYISIPHICT Ta yrpapilitHs. OLIHIOBAHHS 31IHCHIOETBCS 38 YHI(DIKOBAHOKO
LIKAJIOHO i3 BAKOPUCTAHHSM CHCTEMH 3BXKCHHX IHMKATOPIB i3 (DIKCOBAHNM KPOKOM JHCKpe-
Trzanii. [lependaueHo HopMaTi3ariio pe3yssTarTiB Uit 3a0e31eueHHS TIOPIBHIHHOCTI.

Po3pobneno xoHmenTyansHy Ta MareMarinaHy Moxens IBC, sika 3abe3meuye iHTe-
rpauito 19 peneBaHTHUX IHIUKATOPIB Y €AMHUHN KiIbKICHUI TIOKa3HUK. BeraHoBieHo, 1110
BKJTIOUCHHS O10€THYHHMX KOMITOHEHTIB SIK PIBHO3HAYHUX YMHHHKIB J03BOJISIE MJIBUILIUTH
Yy TIMBICTH OIIHIOBAHHS Ta BUSBIIATH KPUTHUYHI «BY3bKi MICISD» Y BHPOOHUYUX CHCTEMAX.
Mertoauka IeMOHCTPYE BUCOKY aJallTUBHICTD JI0 PI3HUX THITIB MIIIPHEMCTB aKBaKYJIbTY-
pH Ta 3a0e31evye MOXKITMBICT MDKPET1OHAIBHOTO 1 MIXKCHCTEMHOTO MOPIBHSHHSL.

3anponoHOBaHUH iHTErpaTbHUHN iHIEKC 010€THYHOI CTANOCTI € eEKTHBHAM iH-
CTPYMEHTOM KOMIITIEKCHOTO OLIIHIOBAHHS aKBAKYIBTYPH, IO TIOEHY€E HAyKOBY OOIPYH-
TOBAHICTh 1 IPAaKTUYHY 3aCTOCOBHICTb. Mloro BIpoBa/LKEHHS CHPUSTUME MTiBHUILIEHHIO
MPO30POCTi Taly3i, MATPUMIIN YIPaABIIHCHKUX pimieHb, po3BUTKY ESG-3BiTHOCTI Ta
iHTerpanii npuHIUMiB «brakuTHO eKoHOMIKKY. [lomabli AOCTIKEHHS MAlOTh OyTH
CHpsIMOBaHI Ha EMIIIPUYHY BaJiallilo 1HACKCY, PO3IUPEHHS 0a3u JaHKUX Ta IHTErparito
3 TUPPOBUMH CUCTEMaMH MOHITOPHHTY.

KitrouoBi ¢10Ba: akBaKkyjIbTypa, CTadMid PO3BUTOK, OI0CTHYHA CTANICTh, 1HTE-
TpaJIbHUN 1HJIEKC, SKOJIOTIYHE YIPABIIHHS, 3J0pOB’sl €KOCHCTEM, J0OpoOyT pnd, aHTH-
MIKpOOHa PE3UCTEHTHICTh, IUPKYIIPHA CKOHOMIKA.
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Beryn. AkBakynbTypa € OJHUM 13 HAMJUHAMIYHIIIMX CEKTOPIB CBITOBOTO
IIPOIOBOJIKIOrO BUPOOHHUIITBA Ta Bifirpae BaXKIUBY POJIb Y 3a0e3IeUeHHI IJ10-
OanpHOT ponoBoskdoi Oe3nexu. 3a qanuMu GPAO, y 2022 pori BUpOOHUIITBO
AKBaKyJIbTypH BIIEPILIE MEPEBUIIMIIO BUIIOB 3 JTUKUX MOMYJSLIH, JOCATHYBILU
130,9 miH TOHH 1 craHoBIsuM 51% 3arambHOTO 00CATY BOIHHMX OiopecypciB
[10]. Ouikyetbes, mo g0 2032 poky UeH CEKTOp MPOAOBKHUTH PO3MIMPEHHS,
3aJI0BOJIBHSIFOYH 3POCTAIOUHIA IIONTUT Ha BUCOKOSIKICHUY O110K. BoiHOUAC iHTEH-
CUBHHH PO3BUTOK aKBAaKYJBTYPH CYIPOBOMKYETHCS 3HAYHUMHU E€KOJIOTTYHHMH,
010€THYHMMH Ta PECypCHHMH PHU3UKaMH, 30KpeMa BHUCOKHM CIIOKUBAHHSM
eHeprii, eBTpo(iKalie€r0 BOTHUX 00’€KTIB, BTPATOI OlOPI3HOMAHITTS, IMOIIHU-
PEHHSIM aHTUMIKpOOHOT pE3UCTEHTHOCTI Ta MpobieMamu 100po0yTy KyIbTHBO-
BaHUX TipOOIOHTIB.

TpaauuidiHi MigXoAW O OLIHKKM CTAJOCTI aKBaKyJIBTYpPH 37e0iIbIIOTO
MaroTh (parMeHTApHUI XapakTep. BiIblIicTh HaI[lOHAJTBHUX CHCTEM MOHI-
TOPHHTY Ta MDKHApOAHUX iHAMKATOpiB (BKIIOUaloud peryisipHi 3BitH FAO)
30CEPEIKYIOTHCS TIEPEBAYXKHO HA KOHTPOJII 3amaciB, o0csrax BUPOOHMIITBA Ta
0a30BHX EKOJIOTIUHUX MMapaMeTpax, 4acTo 3ajIMIIAIYM 1103 YBarow 0i0eTHYHI
aCIeKTH, Taki sK H00poOyT pub, rymMaHHHMH 3a0iif 4M piBEeHb BHUKOPUCTAHHS
anTrOioTUKIB [ 10]. [CHYIOYI KOMIIO3UTHI IHCTPYMEHTH, Hanpukiaa Aquaculture
Performance Indicators (APIs), 103BOJISIFOTE OIIIHIOBATH €KOJIOTIYHY, CKOHO-
MiYHY Ta COLiaNbHY CKJIAZ0BI CTAIOCTI Ha OCHOBI 88 1HANKATOPIB 1 AEMOHCTPY-
I0Th KOMIUIEMEHTapHICTh TPHOX CTOBIIIB CTAJIOCTI B 57 BUPOOHMUUX CHCTEMax
[14]. T migxomm, Taki sik Composite Sustainability Score (CSS), mo noe-
HY€ TOKa3HUKH cycninbHuX BUroa (SBS), exonoriunoro 3a6pynnenns (EPS) ta
BukopucTanus pecypcis (RUS), n1aroTh 3Mory npoBOJAWTH aHAJI3 Ha PiBHI KpaiH
[24]. Moneni Ha kmTant DEXiAqua ycmimHo 3acTOCOBYIOTBCS JJISI OL[IHKH
okpemux (epm 3 Buxopuctanusm metoaiB LCA, LCC, S-LCA Tta emepmxki-
o0miky [16]. OgHak HaBiTh LI NPOTPECHUBHI IHCTPYMEHTH PIIKO HTErPYIOTh
AHTUMIKpOOHY TPaKTHKY Ta JOOpOOYT TiapoOiOHTIB SK PiBHOLIHHI (hakTOpH B
€IMHOMY arperoBaHOMY iHIEKCI.

B Esponeiickkomy Coro3i TexniuHi kpurepii Takconomii (Technical
Screening Criteria) BKIIOUAIOTh YMCIICHHI 1HIUKATOPH €KOJOTIYHOI e(eKTHB-
Hocti Ta npuHuun «Do No Significant Harm» (DNSH), ane He npomnonyooTth
€IMHOTO 3BaYKEHOTO 1HJEKCY AJISl IPSIMOTO TIOPiBHSHHS MiANPHUEMCTB aKBaKYIIb-
typu. Ceprudikariiini cxemu ASC Ta BAP 3anummarotbes J0OpOBIIBHUMU 1 HE
32BN OXOIUTIOIOTH MTOBHUM CIIEKTP O10€TUYHMX MHUTaHb [2, 14].

B VkpaiHi cutyallisi yCKJIaIHIOETBCS BIJICYTHICTIO €IMHOT KOMIUIEKCHOT
HAI[lOHAJIFHOI CUCTEMH OLIHKU CTaJIOCTi MiAIPUEMCTB aKBaKylbTypu. IcHy-
o4l MexaHi3Mu B Mexax Crparerii po3BUTKY rajy3i puOHOI0O rocrojaapcrsa
no 2030 poky ta JIOKTpHHM CTajlOro PO3BUTKY PUOHOTO TOCIOAAPCTBA JO
2050 poky cnpsiMOBaHI TOJJOBHMM YHMHOM Ha TPOMHUCIOBE PUOAIbCTBO, CIICK-
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TPOHHHUI MOHITOPHHT Ta 3arajJbHUN €KOJIOTIYHUN KOHTPOJb [9, 25]. ¥ KOHTeK-
CTi eBponeichkoi iHTerpanii Ta «brakuTHOT €KOHOMIKM» BHHUKAE HarajibHa
norpeda B CydacHOMY iHCTPYMEHTI, SKHil Ou BianosinaB Bumoram ESG-3BiTHO-
cti Ta npuHIMnamM DNSH.

YCBIIOMIIEHHS] IUX METOAOJIOTIYHUX MPOTAIMH 3yMOBUIJIO HEOOXiTHICTh
CTBOPEHHSI HOBOTO IHTETPajibHOTO IHCTPYMEHTY OLIHKH, 3[aTHOTO TOEIHATH
eKOJIOT14Hi, pecypcHi, 010€THYHI Ta YIPaBIiHCHKI aCTIEKTH B €MHOMY KiJIbKiC-
HOMY MOKa3HUKY, IPUIATHOMY ISl I JIPUEMCTB Oyb-SIKOTO MacITady.

Ornsin aiteparypu. OcTaHHI POKH IEMOHCTPYIOTh aKTHUBHUI PO3BUTOK
IHTEerpaibHUX (KOMITO3UTHUX) IHCTPYMEHTIB OLIHKU CTaJOCTi aKBaKyJIbTYpH,
110 BigoOpaskae 3pocraiouy norpely B CTaHIapTU30BAHUX, MOPIBHSIHHUX 1 TPaK-
TUYHO 3aCTOCOBHUX MeToaax. Taki 1HJEKCH JI03BOJIAIOTH arperyBaTH BEIUKY
KUIBKICTh 1HAMKATOPIB y €IMHUI MOKa3HUK a00 Halip MOKAa3HMKIB, MOJETIIY-
104U TIOPIBHAHHS TEXHOJIOTTYHUX CHUCTEM, BUSBICHHS «BY3bKHX MICILIb)» Ta Mij-
TPUMKY NPUAHSTTS pillleHb HAa PiBHI MANPUEMCTB, rany3ei 1 gep:kaB. Hukue
HaBEJICHI MPUKJIAAN MOMIOHUX IMiIXO/IB, SKi BXkKe anpoOOBaHi Ha TI00ATLHOMY
Ta PerioHaJIbHOMY PiBHSX.

OmauM 13 HaiOnpm  MaciiTaOHUX I1HCTPYMEHTIB € Aquaculture
Performance Indicators (APIs), po3po0nenuii y 2020 poii rpyrnow JOCiija-
HukiB YHiBepcutety ®nopumu ta YuiBepcutery ['erebopra Ha 0asi J0cBimy
Fishery Performance Indicators (FPIs). APIs Bkirouarots 88 iHIuKaropis, 3rpy-
nmoBaHux y 19 BUMIpPIB i TpU OCHOBHI CTOBIH CTaJOCTi: €KOJOTIYHUMN, CKOHO-
MIYHUH Ta colianbHUM. [HCTpYMEHT NMpU3HAYEHUH A MIBUIKOT OIIIHKH 1 BKe
3aCTOCOBaHUI y 69 BUMalKax, siKi OXOILTIOIThH moHaa 40% cBiTOBOTO 00CsTY
BUPOOHUIITBA aKBaKyJIbTYpH Ta 36% ii BapTocTi. AHaNi3 57 BUPOOHUUMX CHC-
TeM, onyOnikoBanuii y Nature Communications (2024), nmokasas, 1o B cepej-
HBOMY TPH CTOBIH CTaJIOCTi € KOMIUIEMEHTAPHUMHU, a He KOHQIikTHIMU [ 13].
APIs ycminrHo BUKOPHCTOBY€ThCS ISl MIKCUCTEMHOTO MOPIBHSIHHS B KpaiHax 3
00MEKeHHMH JTaHUMH, 30KpeMa B A3ii Ta JlaTuHChKil AMepHuiii.

[HmmM npukiagom KoMmosutHoro miaxony € Composite Sustainability
Score (CSS), 3anmpornoHoBaHMi 1Jisl OLIHKK aKBaKyJIbTypH Ha piBHI KpaiH. CSS
PO3PaxOBYEThCS SIK CEPEHE apUPMETHUHE TPHOX HOPMAJI30BaHUX CyO-1HJIEK-
CiB: MOKa3HWKa CychiabHUX BUron (SBS), MoOka3HHKa €KOJOTIYHOTo 3a0pyi-
HenHs (EPS) Ta nmokasnuka Bukopucranus pecypciB (RUS). ¥V nmocmimxenni
161 xpainu (2024) cepenne rodanbHe 3HaueHHst CSS cranosuio 51,58+15,32,
110 TO3BOJIMJIO BUSIBUTH PET10HH 3 BUCOKUM MOTEHIIIaJIOM CTaJIOTO PO3BUTKY Ta
OnTUMIi3yBaTu BHOip Mozesel BUpoOHHUIITBA [24].

Amnanoriuno,  Food-Energy-Water-Carbon  (FEWC)  Composite
Sustainability Index ctaB mepmmM r00aJbHUM 1HCTPYMEHTOM, LIO IHTETPYE
MepexpecHi CeKTopaibHi BIUIMBU. Po3pobnenuit y 2022 poui, BiH OILiHIOE
e(eKTUBHICTh BUKOPUCTAHHS PECypCiB 1 €KOJOTIYHHMI CJiJl aKBaKyJIbTYpHU IO

100



BodHi Giopecypcu ma akeaxynemypa, 1(19) /2026 1sSN 2663-5283 (print) ISSN 2663-5291 (online)

KpaiHax, BPaXxOBYIOUH CIIOKMBAHHSI KOPMY, €HEprii, BOAU Ta BYIJICLICBHI CIIijI.
FEWC BusiBUB 3HauHi BiAMIHHOCTI MK cMCTeMaMH (HANpHKIaA, MK 1HTEH-
CHBHOIO aKBaKyJBbTYPOIO JIOCOCS Ta MPiCHOBOTHUM BUPOIIYBaHHIM THJIAMii) i
CTaB OCHOBOO JIsl PEKOMEH/IAIIH 1110/10 3HUKESHHS PECYPCHOTO TUCKY [15].

Ha piBHi okpeMoro mignpueMcTBa €QEKTHBHO 3aCTOCOBYETHCS
DEXiAqua — 6aratokpurepianbHa monesnb Ha ocHOBI Metony DEX (Decision
EXpert). Monens noOynoBaHa y BUIVISIII JepeBa aTpuOyTiB 1 MOETHYE AaHi 3
ouinku xutreBoro mukny (LCA), ominku BaptocTi kxutteBoro nukiy (LCC),
couianbHOi OIiHKH >XKUTTeBoro Hukiny (S-LCA) Ta emepmki-oOniky (MeTon,
SIKUI KUTBbKICHO OIIHIOE BCKO CYKYITHY €HEpTit0, BUTPAUEHY MPUPOJIOI0 Ta CyC-
MiIBCTBOM Oe3MocepeIHb0 U OMOCepeKOBAHO JUIsl CTBOPECHHS TPOAYKTY 4d
nocayru.). Y 2021 poui DEXiAqua OGyno anpoboBano Ha (paHiy3bkiid hepmi
aTJIAHTUYHOTO JIOCOCS B CHCTEMI 3aMKHEHOTo UKy (RAS) moTyxHicTIO 56 T/piK.
Pesynbrati 103BONIMIIN YiTKO 1I€HTH(DIKYBATH «Tapsdi TOYKH» B €KOJOT1YHIMH,
colianbHil Ta eKOHOMIUHIH cepax i 3apornoHyBaT KOHKPETHI 3aX0/1 MOKpa-
mieHHs [16].

Baxxuse miclie cepel IpaKTHYHUX 1HCTPYMEHTIB 3aiiMaloTh cepTudika-
LilHI cxeMu, sKi (paKTHYHO (DYHKLIOHYIOTH SIK OMNEpaliifHi 1HAEKCH CTaloCTi
[11]. Aquaculture Stewardship Council (ASC) 3acToCOBy€ I€CITKH METPUIHUX
1HAMKATOpiB (BOAA, KOPMHU, aHTUO10THKH, BIUTUB Ha O10pI3HOMAaHITTS, COLlialbHa
BiNOBiTanbHICTh) 1 BUMarae 100 % BiamoBigHOCTI jiist cepTudikarii [2].

Best Aquaculture Practices (BAP) mpomonye 4oTHpH3ipKOBY CHCTEMY,
110 OXOILTIOE BECh JIAHIIOT ((hepMa, KOPMOBUH 3aBOJI, IepepoOKa) 1 BKIHOUAE
YOTUPU CTOBIIH: €KOJIOTIUHY BiJIIIOBIIAJIBHICTh, COI[IAJIbHY BiJIIOBiaJbHICTD,
0e3MeKy Xap4oBUX MPOMYKTIB Ta 00poOyT TBapuH [ 14]. OOUABI CXEMU HIHUPOKO
BHUKOPHCTOBYIOTHCSI TPaHCHAILIIOHAJHHUMHU KOMIIAHISIMU Ta pHUTEiIepamMu Juis
3a0e3TeYeHHS] pUHKY Ta OTPUMaHHA NpeMialbHuX 1iH [18].

OxpeMo BapTo 3rajfiaTH CIielializoBaHi iHAEKCH 100po0yTy pub, HarpH-
knan Fish Welfare Evaluation Index (fWEI) mns paiinyxsoi ¢opemi. FWEI
0a3yeThCs Ha OLIHII 30BHIIIHIX MOP(OJIOTiYHNX MOUIKOHKEHb (TUIABI, WIKIpa,
04l) 3 ypaxyBaHHSM IIOIIMPEHOCTI Ta TSHKKOCTI, MEPEBOSYU PE3YJbTaTH B
SIKICHI KaTeropii Bij «myxke J100pe» 0 «moraHo». Takuil miaxij JOTOBHIOE
LIUPII 1HIEKCH, HATOJIONIYFOYH Ha O10€THYHOMY acrekTi [21].

3arpornoHOBaHui y 1iil poOOTi IHTErpaIbHUN 1HJIEKC O10€TUYHOT CTaJIO-
cti (IBC) 3aiimae ocobnmBe Micle cepell HaBeJeHUX IHCTpYMeHTiB. Ha Bigminy
Bix APIs ta CSS, siki BUAIISIOTH TPU CTOBIIU CTAJOCTI (€KOJIOTisl — EKOHOMIKa —
couiym), IBC opieHTOBaHN# came Ha O10€THYHY Ta EKOJIOTO-PECYPCHY CKIIJI0BY
aKBaKyJIbTypH. BiH 00’ €jHy€ 1IiCTh TOMEHIB (KJTiMaT Ta eHeprisi, BOAHI pecypcu
Ta 3a0pyaHeHHs, O10pi3HOMaHITTA, A0OpoOyT pHuO, aHTHMIKPOOHA MPAKTHKA,
LHUPKYJSIPHICT Ta YHPABIiHHS) y €AMHUH MOKa3HUK y Aiana3oHi 0—5 3 MOXIH-
BicTio HOpMautizaiii 1o 0—100.
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Ha Binminy Bij icHyIOunX ()parMeHTapHHX 1 IEPEBaKHO €KOJIOTO-TEXHO-
JIOTIYHUX TI1IXOJIiB, 3alIPOMIOHOBaHA METOIMKa 0a3yeThcs Ha mpuHIuax «ba-
KHTHOT €KOHOMIKUY [5, 23], CHCTEeMHIi KOHBEPIeHIIi1 €KOJIOTTYHUX, O10CTUIHUX
1 TEXHOJIOTTYHUX JIETEPMIHAHT, @ TAKOXK BIJMIOBIJIa€ Cy4aCHUM BUMOTram €Bpo-
MEHCHKOTO 3eJIEHOro Kypcy, 30kpema npuniuny «Do No Significant Harm»
(DNSH) [3, 19].

MeTo10 pocaizKeHHs € po3po0Ka Ta TeOpeTHYHEe OOTPYHTYBaHHS 1HTeE-
rpanbHoro inaekcy 0ioernunoi cranocti (IBC) mianpueMcTB akBaKyabTypH SIK
KOMIIJIEKCHOTO THCTPYMEHTY KiIbKICHOI OIIIHKH IXHBOTO CTaJOT0 PO3BUTKY.

Marepiaau i MeTonu gocTiaKeHHSI. METOI0I0TTYHO0 OCHOBOIO JOCITi-
JOKEHHsI € TIOEJHAHHS CUCTEMHOTO, CTPYKTYypHO-(YHKIIOHaJBLHOTO Ta KOM-
MapaTUBHOIO IiJXOIB /IO OI[IHIOBAHHS CTAJIOT0 PO3BUTKY aKBaKYJILTYpH, IO
JTO3BOJISIE PO3MIISAAATH BUPOOHUYI CUCTEMH SIK CKJIAJ[HI €KOJIOTO-CKOHOMIYHI Ta
OioeTnyHi cuctemu. TeopeTnyHuii 6azuc cHOPMOBAHO Ha OCHOBI KOHIICTIIIi
CTaJIOTO PO3BUTKY, IUPKYJSPHOI EKOHOMIKH Ta IHTETPOBAHOTO IMiAXOLY 10 B3a-
€MO3B’SI3Ky CTaHy HABKOJUIIHLOTO CEPEIOBUIIIA, 30POB’S TipOoOioHTIB i Oe3-
neyHocTi npoxykii [1, 22].

Indopmariiiny 6a3y AOCTIKESHHsI CTAHOBJIATh MIKHAPOJHI aHATITUYHI
3BITH Ta CTATHCTHYHI JaHi y cdepi akBakynbTypu [10], HOpMaTHBHO-TIPaBOBi
JIokymeHTH €Bpornelicbkoro Coro3y y cdepi cTagoro po3BUTKY Ta «3eJICHOI»
SKOHOMIKH [5, 6], a TaKOXK pe3ybTaTH CyYaCHHX HAYKOBHUX JIOCIHIJIKCHb, MPH-
CBSYCHHUX PO3POOIII KOMIIO3UTHUX I1HJCKCIB OLIHIOBAaHHS CTaJjOCTi, 30KpemMa
Aquaculture Performance Indicators [13], Composite Sustainability Score [24],
FEWC-innekcy [15] Ta 6araroxputepiansHoi Mmoaeni DEXiAqua [16].

Y nporeci JocHiIKEeHHS 3aCTOCOBAHO KOMIUIEKC 3arallbHOHAYKOBHX 1 CIie-
iaJIbHUX METOAIB. MeTo aHalizy i CHHTEe3y BUKOPHCTAHO JUIS y3aralbHEHHS
ICHYFOUMX TMIJAXOMIB JIO OI[IHIOBAHHS CTaJOCTI AKBAaKYJIbTypU Ta BUSIBICHHS
ixHiX oOMexkeHb. CUCTEeMHHI aHali3 103BOJIMB OOIPYHTYBAaTH CTPYKTYpY 1HTe-
IpaIbHOTO 1HAEKCY SIK CYKYITHOCTI B3a€MOIIOB’ sI3aHUX JOMEHIB, 110 BiloOpaxka-
JOTh KJIFOYOB1 aCIEKTH €KOJIOTTYHOI Ta 010€TUYHOI cTajoCcTi. MeTo AEeKOMIIO-
3MLIT 3aCTOCOBAHO I (JOPMYBaHHSI CHCTEMH 1HAWKATOPIB Y MEKaxX KOKHOTO
nomeny. st BU3HaUEHHsI BarOBUX KOC(ILi€HTIB BUKOPHCTAHO €JIEMEHTH EKC-
MEPTHOTO OL[IHIOBAHHS 3 YpaxyBaHHSIM TPIOPUTETHOCTI BIUIUBY OKPEMHUX YHMH-
HUKIB HAa €KOCUCTEMHY CTIMKICTh Ta BIJMOBIAHOCTI MIXKHAPOJHUM CTaHIapTaM.
IHTerparis pi3HOPIIHUX TTOKA3HUKIB 3/IHCHIOBAIACS 13 3aCTOCYBAaHHSIM METO/IIB
OaraTokpuTepiaJbHOTO aHaji3y, mo 3a0e3MeuyloTh MOMKIJIMBICTH arperyBaHHsI
eKOJIOT1YHUX, O10€TUYHHUX 1 peCYpCHUX MapaMeTpiB y €AMHUI MOKAa3HUK.

Po3pobka inTerpansHoro inaekcy 6ioernunoi cranocti (IBC) 6asyeTbes
Ha MPUHIIUII METO0JIOTYHOT IHBAPIaHTHOCTI, 1110 3a0e3Ieuy€e YHIBePCAIbHICTh
3aCTOCYBaHHS IHCTPYMEHTY HE3aJIe)KHO BiJ| MaciiTaly, crerjiaiizamii Ta Tex-
HOJIOTTYHUX OCOOJIMBOCTEH MiANPUEMCTB aKBakyabTypH. CTpyKTypa iHAEKCY
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BKJIFOYAE IIICTh B3a€MOIIOB’ I3aHUX JOMEHIB: KJIIMaT Ta €HEeprisl, BOJIHI pecypcu
Ta 3a0pyaHeHHs, O10pi3HOMaHITTS, N0O0pOOYT TiAPOOIOHTIB, aHTHMIKpOOHA
MpaKkTUKa Ta NUPKYISAPHICTE 1 ynpasininHsa. KokeH 1oMeH JeTani3oBaHo yepes
CHCTEMY peJIeBaHTHHUX 1HIMKATOPIB (3arasioM 19 moka3HUKIB), sIKi BigoOpaxa-
I0Th SIK KUTBKICHI, TaK 1 KiCHI XapaKTepUCTUKH BUPOOHUYHX MPOLECIB.

O1uiHIOBaHHS 1HAMKATOPIB 3IHCHIOETHCS 32 YHI(PIKOBAHOK JUCKPETHOO
mkanor Big 0 1o 5 OajniB BIAMOBIAHO JIO PiBHS BIANOBIHOCTI HaWKpamum
noctynauM npaktukam (BAT) ta HopmatuBHUM BuMoram [6]. Takuil migxin
3a0e3reuye MOXKIIUBICTh CTaHJAPTU3AIlil OLIIHIOBAHHS Ta MIJBUIILYE HOTO Bij-
TBOPIOBaHICTh. [HTErpyBaHHs MOKA3HUKIB 3MIHCHIOETHCS 32 IPUHIIMIIOM 3BayKe-
HOT aJJUTUBHOI MOZEJI, Jie BaroBi Koe(ilicHTH TOMEHIB BU3HAYEH] 3 ypaxyBaH-
HSIM IXHBOTO BILJIMBY Ha €KOCHCTEMHY Ta 010€THYHY cTajicTh. JJiis 3MeHIeHHs
Cy0’€KTHBHOCTI OIIIHIOBaHHSI BHKOPUCTAHO (PIKCOBaHMI KPOK AMCKpeTH3arlii
BaroBHX 3HaueHb, 1[0 3a0e3reuye PIBHOMIPHHI PO3MOMT BIUIMBY OKPEMHUX
IHIMKATOPIB.

3 Meroro 3abe3nedeHHsI TMOPIBHAHHOCTI Pe3yNbTaTiB MK MiINPUEM-
CTBaMH Pi3HOTO MaciTady Ta reorpadiyHoro po3ramryBaHHs 3aCTOCOBAHO MPO-
Lexypy HopMatizamii iHTerpaibHoro inaekcy. Lle mo3Bomsie BUKOpHCTOBYBaTH
IBC sik iHCTpYMEHT OeHUMapKIiHTY, (POPMYBaHHS raly3eBUX PEHTHHTIB Ta Mijl-
TPUMKH YIIPABIIHCHKUX PILLICHb.

Peanizaris MeTouKy 31iHCHIOBAIACS TTOCTAITHO 1 BKJIFOYAJIa aHaJIi3 iCHY-
IOYMX MIJXO/AIB IO OLIHIOBAHHS CTAJOCTI aKBaKyJIbTYpH, (OPMYBaHHS CTPYK-
TYpH iHJIIEKCY, pO3pOoOKy CHCTEeMH 1HIMKATOPIB 1 MIKaJd OLIHIOBAHHSA, OOIPYH-
TYBaHHsSI BaroBUX KOEQIII€HTIB, PO3PaxyHOK IHTErpajbHOIO IOKa3HHKA Ta
IHTEepIpeTalilo OTPUMAaHUX pe3yabTariB. Taka MOCTiIOBHICTH 3abe3neuye
JIOT1YHY LTICHICTH AOCIIIPKEHHS Ta MOYKJIMBICTh BiATBOPEHHS 3aIIPONOHOBAHOT
METOJIMKH B IHIINX YMOBaX.

Jiist noCcATHEHHS METHU [TOCTABJICHO TaKi 3aBAaHHs: IPOaHAIi3yBaTH iCHY-
104l MDKHApOJHI Ta HaLiOHAIBHI MIIXOAHM 10 OLIHKH CTAJOCTI aKBaKyJIbTYpH;
oOrpyntyBaru ctpykrypy IBC Ha OCHOBI IIecTH B3a€MOIIOB’SI3aHUX JIOMECHIB;
PO3pOOHUTH CHCTEMY 3Ba)KEHUX 1HAMKATOPIB Ta MaTeMaTWYHUH amapar po3pa-
XyHKY; anpoOyBaTH METOAMKY Ha pealbHHX TaHUX YKPaiHCHKOTO MiIMpPUEM-
CTBa; BU3HAYHUTH NMPAKTUYHI NIepeBaru Ta nepcreKkTuBH BripoBakeHHs [BC.

HaykoBa HOBM3HA JOCTIIKEHHS MOJSIrac B PO3pOOIl KOHIENTYaIbHO
HOBOi METOJMKH IHTEIPaJIbHOTO OLIHIOBAHHS OI0CTUYHOI CTAJOCTI aKBAKYJIb-
TypH, sika 0a3zyeTbcsi Ha NpuHOMINAX «bIakUTHOI eKOHOMIKW» Ta CHCTEMHIN
KOHBEPI'eHI[ii eKOJIOTIYHUX, CTHYHUX 1 TEXHOJOTIUHUX JeTepMiHAHT. Briepiie
3aMpOIIOHOBAHO APXITEKTYPY OI[IHKMA Ha OCHOBI METOJOJIOTIYHOI iHBapiaHTHO-
CTi, 3a0€3MeUyIOud TOPIBHAHHICTD PI3HOPITHUX MiANPUEMCTB; IHTETPOBAHO B
€IMHUN 1HJEKC MMOKa3HUKH aHTUMIKpOOHOI PEe3UCTEHTHOCTI Ta 100poOyTy Tin-
pOOIOHTIB BIMOBIHO 10 KOHIEMIT «CnuHoro 310poB’s» (One Health); ymo-
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CKOHAJICHO MaTeMaTW4YHUH anapar uepe3 (iKCOBaHHMH KPOK JUCKpeTH3alii Bar
(w = 0,05); a Tako)k OOTPYHTOBAHO IHTETPALil0 MPUHIUITIB HUPKYISIPHOCTI Ta
010€THKH SIK CTpAaTEriYHUX KPUTEPIIB CTAIOTO iHBECTYyBaHHSI.

3anmpornoHoBaHa METOAMKA 3alOBHIOE ICHYIOWI MPOTajJMHUA Ta CTBO-
pIOE MPAKTUYHUI IHCTPYMEHT Uil 00’ €KTHUBHOI OL[IHKH, BUSIBICHHS «BY3bKHX
MiCIb» 1 ()OpMYBaHHS LIJTHOBHUX 3aXOJliB IIJIBUIIICHHS CTAJIOCTI IiIIPUEMCTB
AKBaKyJIbTypH B YKpaiHi Ta iHIIMX KpaiHax.

Pesyabratn pociigxkeHHs: Ta ix odroBopeHnsi. Briepie 3ampornoHo-
BaHO apXiTEKTypy OILIHIOBaHHs, MOOYJIOBaHYy Ha MPHHLUII METONOJIOTIYHOT
iHBapianTHOCTI. Takuii miaxia 103BosIE yHiI(iIKyBaTH Mpolec MOHITOPHHTY Ta
OIIIHKH CTAJIOCTI JUIS PI3HOPIAHUX CYO’ €KTIB rOCIONAPIOBAHHS HE3aJICKHO Bi
ixHBOT BUI0BOI crieliuiku (KyI6THBYBaHHS PI3HUX TAKCOHOMIYHHX TPYI T1apO-
010HTIB — BiJ IPICHOBOAHUX KOPOIIOBHX JI0 MOPCHKHX JIOCOCEBUX YU KPEBETOK),
TEXHOJIOT1YHOTO piBHSA Ta MacimTabiB BUPOOHUYMX IMOTYKHOCTEU. 3aBASKH
BOMY 3a0€3MEUyEThCSI BUCOKA KPOC-CEKTOpalibHA Ta MIKpErioHalbHA IOPiB-
HSHHICTh JaHUX, 110 poOuTh IBC mpumaTHUM sK JUIsi HAI[IOHAJTHLHOTO MOHITO-
PHHTY, TaK i JJIs1 Mi>KHapOIHUX MOPIBHSUIBHUX J0CHIHKEHb.

OrpuMano ToAaIBIINI PO3BUTOK MOJIETIOBAHHSI EKOCHCTEMHOIO BILIHBY
AKBAKYJIETYpPH Yepe3 DIMOOKY JICKOMITO3HIIIF0 KOHIISTIIIT CTaJIOr0 PO3BUTKY Ha IIICTh
B3a€MOIIOB ’SI3aHMX JIOMEHIB: KJIIMaT Ta €HEepris, BOIHI Pecypcu Ta 3a0pyIHEHHS,
OlOpi3HOMaHITTS, 0OpoOYT pHO, aHTUMIKpOOHA TPAaKTHKA Ta IMPKY/IAPHICTH 1
yrpasiiaHst. OCoOMMBO BaXXIMBOK HOBU3HOIO € Te, IO BIEPIIC B MEXKaX €IUHOTO
IHTETPAJILHOTO 1HJICKCY TIOKa3HHKU aHTUMIKPOOHOT PE3UCTEHTHOCTI Ta J0OpOOyTY
TiIpOOIOHTIB (BKITIOYAIOYM LIUIBHICTH TIOCAJIKH, PIBEHb CMEPTHOCTI Ta TyMaHHHH
MeTo]1 320010 ) PO3IISAAIOTHCS SIK PIBHOLIHHI Ta TIOBHOIIIHHI YMHHUKH €KOJIOTIYHOT Ta
OioeTnuHOT Oe3rexu. Takuii i 6e3MocepeHbO BiIMOBIIAE CyYacHIiH TI00ATBHII
KOHILIETITii «CJIMHOTO 3I0POB’s», sIKa IMiJIKPECIIFOE HEPO3PUBHUI 3B’S30K 3I0POB’SI
TBapHH, JTIOMHY Ta HABKOJIMIITHBOTO cepenouma [1, 11, 11, 20, 22].

VIoCKOHaIEHO MaTreMaTH4YHWI amapar OaraTOKpUTEepiaJbHOTO OLiIHIO-
BaHHS IIUISIXOM BIIPOBAPKEHHSI CUCTEMH 3BA)KEHHX 1HIMKATOPIB i3 (iKCOBaHUM
KpOKOM JuckpeTu3ailii. Taka cTpykrypa 3a0e3redye piBHOMIPHUE PO3MOILT
BIUIMBY BCIX IOKa3HHKIB, CyTTEBO MiHIMI3ye Cy0 €KTHBI3M EKCIIEPTHUX OLIHOK
1 MJIBUIIYE PO3IUILHY 37aTHICTh METOAMKH. Lle 1ae MOXUIIMBICTD HE JIMIIE OTPH-
MYBaTH 3arajbHUM iHIEKC, ajle i 9iTKo iJeHTH(IKYBaTH «BY3bKi MICIISD) Y TEXHO-
JIOTTYHUX LUKJIAX MiAMPUEMCTB, IO poouTh IBC eekTHBHUM 1HCTPYMEHTOM IS
LJILOBOTO YNPABIiHCHKOTO BTPYYaHHS Ta TJIAHYBaHHS 3aXO0/IiB 13 TIOMIMIICHHS.

Brepiie apryMeHTOBaHO Ui MPAaKTUYHOTO BIPOBAHKEHHS MPHHIUIIH
UPKYJISIPHOCTI Ta OI0ETHKH SIK CTpaTeriuHi KpUTepil OLIHKM CTAaJOCTI aKBa-
KYJBTYpHU. SIKIIO TpaguLiiHi CHCTEMH MOHITOPHHTY OOMEXKYIOThCS TIEPEBAYKHO
EKOJIOTIYHUMH TlapamMeTpaMu (BHKHIH, CIIOKUBAHHS PECYpCiB, SIKICTh BOIH),
TO 3aMpONOHOBaHA METOJHMKA PO3IIUPIOE MEXKi OLIHKH, MEPETBOPIOIOYH 1 Ha
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KOMILJICKCHHI IHCTPYMEHT 010€THYHOT BiioBiAabHOCTI. Lle 1ae 3mory oriHro-
BaTH MiJIPUEMCTBA HE JIUILE 3 TOYKH 30pY MiHIMAJILHOTO €KOJIOTIYHOTO BILIHBY,
ajie ¥ o0 IXHKOI BIJMIOBITHOCTI Cy4YaCHUM BHUMOTaM CTAJIOTO 1HBECTYBaHHS,
ESG-kpurepisiM Ta mpUHIHIIAM COLIaIbHO-BIINOBIJAILHOTO Oi3HECY.
Po3pobnennii inTerpansuuii ingexe 6ioernyunoi cranocti (IBC) npencras-
J1sie co00I0 SIKICHO HOBHI KPOK Y METOJOJIOTI] OLIHKU CTalor0 PO3BUTKY aKBa-
KYJIBTYpH, TIOEAHYIOUN HAYKOBY CTPOTICTh, IPAKTHYHY 3aCTOCOBHICTB 1 BiAMIOBIA-
HICTh aKTyaJIbHUM [I00QIILHUM 1 €EBPONIEHCHKIM CTPATETisSIM CTAJIOT0 PO3BUTKY.
Memoouka pospaxyuky inmezpanvHoco inoekcy OioemuuHoi cmano-
cmi (IFC). 1nst 00’ €eKTUBHOI KiBKICHOT OLIIHKM PiBHS CTAJOr0 PO3BUTKY TiJ-
MIPUEMCTB aKBaKyJIbTYypH (30Kpema, pHOHHMX TOCIOAApCTB) HAMH PO3pOOICHO
iHTerpanbHuil innexc 6ioetnunoi cranocti (IBC). [naexc moeaHye exonoriuxi,
OloeTuuHi Ta pecypco30epirarodi acleKTH AisUTbHOCTI, BpaXOBYHOUW MIPUHIIUITN
«Do No Significant Harm» (DNSH) €Bporeiicbkoro 3eJeHOro Kypcy, a TaKox
cyyacHi miaxoau ESG-peittunry [5, 6, 12, 17, 20]. 3anpornoHoBaHa METOIAMKA
0a3yeThCsl Ha MPHUHIMIIAX METOMOJOTIYHOT 1HBAapiaHTHOCTI, 10 JA€ 3MOTY
3aCTOCOBYBATH YHI(IKOBAHMI aHANITUYHUI IHCTPYMEHTAPiH Uil OLiHIOBaHHS
JISUTBHOCTI MiANPUEMCTB aKBaKyJIBTYPHU HE3aJISKHO BiJ iXHBOTO Macmrady,
reorpaiyHOr0 PO3TAIlyBaHHS YU BUAOBOI crerudiku 00’€KTIB KYyJIbTHUBY-
BaHHSI (T1iApOOIOHTIB). 3aBIsSKM IHTETpallii yHIBEpCAIbHUX €KOJIOTTYHHX JIOME-
HiB Ta aJallTUBHUX BaroBUX KOeQilli€HTIB, sIKi BPaXOBYIOTh 0COOIMBOCTI Pi3HUX
TEXHOJIOTIYHUX LUKIIB, METOAMKA 3a0e3leuye cTaHAapTU30BaHE MOPIBHIHHS
Cy0’€KTIB TOCIIOJApIOBaHHS, Aa€ 3MOTY 1IeHTU(IKYBaTH KPUTHYHI «BY3bKi
MiCIs» Ta (OPMYJIOBATH HAYKOBO OOTPYHTOBaHI peKOMEHJAI] 1010 iXHBOTO
Mepexoay A0 MOl UPKYISPHOI Ta 010€THYHO BiAMOBIIAIbHOT aKBAKYIBTYPH.
IHekc G10€TUYHOT CTAIOCT] CKIIAZIAETHCS 3 MISCTH JIOMEHIB (OCHOBHUX
0JI0KiB), Bara sSIKUX BifjoOpakae ixHili BHECOK Yy 3arajibHy cTaiicTh (puc. 1).

W Knimat Ta eHepria
W BogHi pecypcu Ta
3abpyaHeHHs

BiopisHOMaHiTTA

[06pobyT pnb

B AHTUMIKPOGHa NpaKT1Ka

B LInpKynapHictb Ta
ynpaBAiHHA

Puc. 1. CTpykTypa ingekca 6ioeTH4HOI cTaJ0CTi
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Baninaiist BcTaHOBIGHUX BaroBux koedirientis meronuku IBC 06azy-
€ThCSl Ha TIPUHIUIIAX aKCIOJIOTTYHOTO MIJX0AY B €KOJOTIYHOMY MEHEKMEHTI,
JIe IPIOPUTETHICTh KOKHOTO JIOMEHY BH3HAYAE€THCS MAcCIITadOM HOTO BILTUBY
Ha €KOCUCTEMHY CTIMKICTh Ta BIAMOBITHICTIO MDKHAPOJIHUM CTaHJapTaM CTa-
JIOTO PO3BUTKY aKBaKyJIbTypH. BCTaHOBIEHHS MaKCUMaJbHUX BAarOBHX YaCTOK
Jutst fomeHiB «Kirimat Ta eHeprisi» i «BonHi pecypen Ta 3a0pyJHEHHS» € METO-
JIOJIOTIYHO BUNpaBaaHuM. BomHe cepenoBuiie € (QyHIaMEHTaTbHUM KUTTE-
BUM TIPOCTOPOM JUIS TiIPOOIOHTIB, TOMY €(EKTUBHICTD yNpaBIiHHS BOJHUMH
pecypcamu JAeTepMiHye pPe3ylbTaTUBHICTh YCiX IHIIMX CTPYKTYPHHX OJIOKiB
Metoauku. KpiM Toro, BUCOKa MHUTOMAa Bara €HEeproe(eKTUBHOCTI KOPEIIOE 3
BUMOTaMU I100ayibHuX ceprudikamiiaux cucteMm (ASC, MSC), mo poouTts 11i
MOKa3HUKU BU3HAYAJIbHUMH JECKPUNITOPAMH 30BHIIIHBOI €KOJOTTUHOI CTIHKO-
CT1 MiANPHEMCTBA.

Brok «BiAmoBinanbHOTO BUPOOHUITBAY, IO BKIoUae «J{o6podyT prbd»,
«AHTUMIKpOOHY TpakTuKy» Ta «biopisHOMaHITT», Ppopmye 45% migcyMko-
BoOTO iHjekcy. Takuit po3mnoin 3a0e3neuye 6aiaHC MK €KOJIOTIYHUMU HOPMaTH-
BaMH Ta crenniYHIMU onepaliftHiMu puzukamu. [Turoma Bara asist KOKHOTO
3 IIMX JOMEHIB JJO3BOJISIE BPaxyBaTH 1HAWBIAyalbHI 0COOIMBOCTI MiIIPUEMCTB
(HanpuKiaj, pi3Hy 1HTEHCHBHICTh BUKOPUCTAHHSI BETCPUHAPHUX TPENapariB y
BUPOILYBaHHI Pi3HUX TAKCOHOMIYHUX TPYII), BOJHOUAC HE HIBEJIOIOUN 3HAYCHHS
0a30BUX peCypCHUX NMOKa3HUKIB. CyMapHUH BIUIUB €TUKO-010JIOTTYHUX YMHHU-
KiB Bi/IMOBifae cydyacHuM TpeHaaMm ESG-oliHIOBaHHS B arpapHOMY CEKTOPI.

Jomen «LlupKynsipHICTh Ta yHpaBlliHHSI» BUKOHYE pOJIb Karaiizaropa
CHUCTEMHHMX 3MiH. X0ua YIPaBIiHCHKi PIIEHHS € IHCTPYMEHTILHUMH, IXHS (iK-
calisi K OKpEeMOro JIOMEHY CTHMYJIIO€ BIIPOBAJPKEHHS IHHOBaILliMHUX Oe3Biji-
XOOHUX TeXHOoriH. Takuii miaxiz 3amobirae iMiTarii eKOJIOrYHOCTI, OCKITbKH
BUCOKHH 3arajibHUi 0asl HEMOXKJIMBO OTPUMATH JIMIIIE 38 paXyHOK aJMiHicTpa-
TUBHHX 3aX0A1B 0€3 peabHOro Nporpecy y GpisnuHuX eKOJIOTTYHUX TOKa3HUKAX.

CdopmoBana crpykrypa Bar 3a0e3neuye BHUCOKY PO3AUIbHY 3/aTHICTh
metomuku IBC, OCKinbKM BOHA aKIEHTYE Ha TMEPBUHHOCTI €KOCHCTEMHHX
nociyr, jae 55% Baru npurajgae Ha iHTerpoBanuil exkosoriunnii Broe (Kimimar
+ Bona + BiopizHomaHiTTs1), rapanTye 0io0e3neKy Ta SKiCTh MPOAYKIi, Bij-
Bogsiun 30% onepauiiiHiil eTui, 3a0e3nedye MOpiBHSHHICTh PE3yJIbTaTiB IS
MiAPUEMCTB PI3HOTO THITY, (POKYCYIOUM YBary Ha yHiBepCalbHHX METpPHUKax
«brakuTHOT €KOHOMIKI.

Jleramizaiiisi OI[iHIOBAHHS 31MCHIOETHCS Yepe3 CUCTEMY JICKOMITO3UIIIT
KOYKHOTO JJOMeHYy Ha 3—4 BepudiKoBaHi IHIUKATOPH, IO B CYKYITHOCTi GopMy-
I0Th aHAJIITHYHY MaHelb 13 19 peneBaHTHUX MOKa3HUKIB. MaTeMaTniHa MOJeIb
IBC 6a3yeThbcst Ha MPUHIKIT BHYTPIITHBOIOMEHHOT €KBIBaJICHTHOCTI: KOXKHOMY
IHJIMKATOpy MPUCBOIOETHCS (DiKCOBaHA Bara, 10 3a0e3Meuye auTUBHICTh (Hop-
MYBaHHsI MiJCyMKOBOTO Oana. Takuii Mmiaxia rapantye piBHOMIpHY TUCKpPETH-
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3allil0 BIUIMBY OKPEMHX YMHHHUKIB Y MEXaX BCTAHOBICHUX IPAHUYHUX 3HAYCHb
JIOMEHIB.

I'papauist ouiHIOBaHHS 1HAWKATOPIiB JETali3y€ PiBHI €KOJIOTIYHOI 3piso-
CT1 BUPOOHMYMX TPOLIECIB y KOHTEKCTI BianoBigHocTi npuHuunam BAT (BAT)
Ta YMHHUM HOPMaTHUBHO-TIPABOBUM BUMOTaM. HynbOBUH piBeHb XapaKTepusye
MOBHY BiJICYTHICTh BiIIOBITHOCTI Ta HASIBHICTh KPUTHYHHUX €KOJOTTYHUX PH3H-
KiB, II0 CBIJYUTH MPO BIJICYTHICTH HAJIEKHOTO KOHTPOIIIO ab0 BIIPOBAKEHUX
MIPUPOIOOXOPOHHUX TpakTHK. [lepiuii piBeHb BigoOpakae MOYATKOBY CTail0
YCB1JIOMJIGHHS] HEOOX1THOCTI €KOJIOTIYHOTO YIIPABIiHHS, 32 SIKOT OKpeMi 3aX0an
MaroTh ()parMeHTapHHUl 1 HecucTeMHH Xapakrtep. [pyruii piBeHb BilnoBigae
0a30Bili BiNMOBITHOCTI, KOJIM MiANPHEMCTBO 3a0e3nevyye MiHIMallbHE NOTpPHU-
MaHHSI BCTAaHOBJICHUX HOPMATHBIB, MPOTe 0e3 MIMOOKOI iHTerpaii eKoJoriaHuX
MPUHIMIIB Y BUPOOHWYI mpouecH. TpeTii piBeHb CBITYNUTH MPO JOCSITHEHHS
CEPeIHBOr0 CTYICHS BIAMOBIIHOCTI, 110 Tepeadadyae YacTKOBY IMITJIEMEHTA-
uito miaxonis BAT Ta HasBHICTH CHCTEMHHUX 3aXOiB 3 KOHTPOJIO BIUIMBY Ha
JNOBKULISA. YeTBepTHil piBEeHb XapaKTePHU3yEThCSI BUCOKUM CTYIICHEM BiJIOBi-
HOCTI, TIPH SIKOMY €KOJIOT1YHi acleKTH IHTerpoBaHi y OLIbLIICTE BUPOOHHUUX
oreparii, a mInpueEMCTBO JEMOHCTPYE CTa0lIbHE TOTPUMAHHS HOPMAaTUBHHUX
BHMOT i3 eJleMEHTaMH TIPEBEHTUBHOTO yrpapiiHHs. [1’saTuil, HaliBUIIMi piBeHb,
BiJNOBiIa€ MIEPEJOBUM MPAKTHUKAM 1 BiJOOpakae MOBHY IMIUIEMEHTALII0 TIPUH-
LHUIIB HAHKpalUX JOCTYITHUX TEXHOJIOTIH, 110 3a0e3ledyye He JIUIIe BiJIo-
BiJJHICTh HOpPMATHBAaM, a i BUIEPEKYBaJbHE JOCSITHEHHS CKOJOTTUHHUX Lijen
Yyepe3 iHHOBaLiHHI Ta pecypcoedeKTuBHi pimeHHs. 1 KiNbKiCHUX 1HIMKAaTO-
piB (HanpuKiIaj, ClIOKUBaHHs eHeprii Ha 1 T mpoayKuii, KOHIEHTpALis a30Ty Yy
CTIYHHX BOJaX, BUKOPUCTAHHS aHTHOI0THKIB TOIIO) PO3POOIEHO YiTKi MOPOTOBi
3HaueHHA. J{Js SIKICHUX 1HMKAaTOPiB (HasIBHICTh CHCTEM OYHILECHHS, TYMaHHHUN
MeTo]1 320010, €KOJIOT1UHA MOJTITHKA TOLIO) BUKOPUCTOBYIOTHCS JETANbHI OTH-
COBI IIIKAJIH).

Iarerpansauii inaexc IBC po3paxoByeThes K 3BayKeHa cyma 0aiB:

IBC = Y (Ban; X Bara,),

ne baii, — KibKiCHa OLIHKa i-20 iHOuKamopa, BA3Ha4YeHa 3a yHi(iKOBaHOKO 1IeC-
THUPIBHEBOIO TUCKPETHOO MiKanoro (0—5 GaiiB), 1o BimoOpakae piBeHb BiJIO-
BigHOCTI puHimniam BAT (BAT) Ta HOpMaTHBHO-TIPaBOBUM BUMOTaM;

Bar, — koeghiyienm eacomocmi i-eo inouxkamopa, sxuii BimoOpaxae Horo
BIJIHOCHY 3HAYYIIICTh Y 3arajbHill CTPYKTYpi OLIHIOBAaHHS;

1 — iHOeKc iHOuKamopa y MeXax 3arajJbHOi CHCTEMH OIliHIOBaHHSI.

KinbkicHa oninka i-eo inouxkamopa (ba;) € TIOKaTbHAM MTOKa3HUKOM KO-
cTi a0 eKOoJOTiuHOI BiAMOBITHOCTI 32 KOHKPETHUM IapaMeTpoM, a 3HAueHHS
Bar (Baea;) € HOpMOBaHHM (SIK MpaBHJIO, IXHs cyma aopiBHioe 1 a6o 100%) i
BU3HAYEHI TAKMM YMHOM, 1100 3a0€3MeYUTH MPIOPUTETHICTh KIIOYOBUX JOMeE-
HIB (30KpeMa, €KOCHCTEeMHOIO BIUIHBY, 0100€3MeKH Ta ONepalliiHOl eTHKH).
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Inoexc inoukamopa y Mexax 3arajbHOi CUCTEMH OIIHIOBaHHS 3MIHIOETBCS BiJT
1 1o 19 Ta BimoOpakae MOPSIKOBUN HOMEP BIJIIMOBIJIHOTO MOKa3HUKA B aHAJIi-
TUYHIN aHEeIII.

Inrerpanpuuii inaekce IBC € aIUTUBHOIO 3rOPTKO YaCTKOBHX OI[IHOK,
JIe KOKeH 1HJUKAaTOp pOOUTDH MPONOPLIHHII BHECOK Y MiJICyMKOBHH pe3yabTar
BIJIMIOBIIHO /10 CBOET Baru, 1o 3abe3neuye sK aHaJiTUYHy MPO30picTh, TaK i
MOYKJTUBICTH TIOPIBHSHHS Pi3HUX 00’ €KTIB OI[IHIOBaHHSI.

J11s1 3py4HOCTI MI>KperioHaIbHOTO TOPiBHSHHS Ta rpadivHoi Bizyasizamii
3aCTOCOBYEThCSI KHOPMAITI30BAHUH 1HICKC

IBCyopw = IBC X 20,

Koedimient 20 y popmymi 3acTOCOBY€EThCS SIK TPOIIEypa JTiHIHHOT HOP-
Mautizarii js MaciTaOyBaHHS iHTErPAIBHOTO iHIEKCY 3 0a30BOTO Jiama3oHy
no cranaapTu3oBanoi 100-6anpHOI mIKany, 110 3ade3nedye 30epekeHHs BiTHO-
CHUX BIIMIHHOCTEH MiX HiANPUEMCTBAMHU, IiJIBUIIYE aHATITHYHY Yy TIUBICTh
METOIUKH Ta JO3BOJISIE JIETKO 1HTEPIPETYBaTU PE3YJIbTaTH y KOHTEKCTI cyvac-
HUX MIXOMIB 10 eKkonorivHoro Ta ESG-o1iHOBaHHS, OHOYACHO 30epirarouu
aJIMTHBHICTh BHECKY OKPEMHUX 1HJIUKATOPIB.

PiBeHb cranocTi MiANpPUEMCTBA BH3HAYAETHCS BIIOBIHO 10 3HAYCHb
iHJeKCy O10€THYHOI CTaNoCTi. Y3araJlbHEHO IIeé MOXKHAa OIMUCATH TaK: HUXKYl
3HaueHHsa IBC (6muspko 0-1,5) cBiguarh Mpo KPUTUYHUI PiBEHb PHU3MKY Ta
Cepi03HI HEBIMOBITHOCTI €KOJIOTIYHAM CTaHJIApTaM; MOKA3HUKHU Y Jiara3oHi
1,6-2,5 BimoOpakaroTh HU3BKUN PIBEHH CTAJOCTIi, KOJIM 0a30Bi BUMOTH BHKO-
HYIOTBhCS YaCTKOBO; 3HaueHHsS 2,6—3,5 BINIMOBIAAaOTH CEpeHLOMY PIiBHIO, IO
JIEMOHCTPY€E YacTKOBy iHTerpauito npuHumiiB BAT ta nopmarusis; IBC y
Mexax 3,6—4,5 Bka3zye Ha BHCOKUH PiBEHb CTAIIOCTI 3 CHCTEMHHUM JOTPUMaHHIM
€KOJIOTIYHUX Ta OI0ETUYHMX MPAKTHK; HaliBuIIi 3HadeHHs 4,6—5,0 BimoOpaxka-
I0Th TOMIHOJIEHY 010€TUYHY CTaNiCTh 1 OBHY BiANOBiAHICTh npuHLMIy DNSH
Ta MDKHApOAHUM CTAaHAAPTaM CTaJIOr0 PO3BUTKY.

3anmpornoHOBaHa METOAMKA IHTETPAJbHOIO OILIHIOBAHHS CTaJOro po3-
BUTKY (IBC) BUpI3HSETHCS CHCTEMHICTIO apXiTEKTYpH Ta BHCOKOIO aJalTHB-
HICTIO, 110 3yMOBJIIOE ii KOHLENTYaJbHI MepeBard B KOHTEKCTI MOHITOPHHIY
TpaHcQopmallii ramy3i akBakynsTypu. BoHa 3a0esrnedye BceOidHy AeTepMiHa-
{0 MapaMeTpiB CTAJIOr0 PO3BUTKY, IHTEIPYIOUH B €AMHY aHATITHYHY MOJIEIb
KPUTHYHI €KOJIOT14YHi (KJIiIMaTHYHA HEUTPAJIbHICTh, CTAaH BOJAHUX PECYPCiB, 30e-
pekeHHsT Olopi3HOMaHITTs), OloeTndHi (0OpOOYT TimpoOiIOHTIB, MiHIMI3aIlis
AHTUMIKPOOHOT PE3UCTEHTHOCTI) Ta YIIPABIIHCHKI (BIPOBAPKEHHS ITHUPKYJISAP-
HUX cTpareriii) momeHu. Takuii MiaXil Ja€ MOXKIIUBICTh YHUKHYTH (pparMeH-
TapHOCTI OIIHIOBaHHS Ta BPAaXyBaTH CHHEPTeTUYHHN e(DeKT B3aeMOil pi3HUX
YHUHHWUKIB BUPOOHUYOTO MPOIIECY.

Bukopucranss yHipiKoBaHOI CHCTEMU MOPOTOBUX 3HAYCHb Y MOE€IHAHHI
3 JeTali30BaHUMH JIECKPUIITUBHUMH PePEPEeHCHUMH IIKAJIaMHU JI03BOJISE CyT-

108



BodHi Giopecypcu ma akeaxynemypa, 1(19) /2026 1sSN 2663-5283 (print) ISSN 2663-5291 (online)

TEBO MiHIMi3yBaTH BIUIMB Cy0’€KTUBHOTO YMHHHKA Mijx yac Bepudikamii iHIu-
karopiB. lle rapaHTye BHCOKY BiJITBOPIOBAHICTh PE3YJIbTATIiB OIIIHIOBAHHS Ta
3a0e3nedye Mpo30picTh Mpolecy MPUHHATTS YIPaBIIHCHKUX PIllIEHb HA OCHOBI
00’ €KTHBHHX JaHUX.

3acTtocyBaHHS MPOIEAYPU HOpMai3allii IHTErpaJIbHOTO 1HJIEKCY HiBe-
nroe BIUIMB epekty macmTaly BupoOHuUITBa. Lle 3a0e3mneuye MOKIMBICTD MPO-
BeZIeHHS 00’ €KTHBHOTO TMOPIBHSIIBHOTO aHami3y (OeHUYMAapKiHTy) MiANPUEMCTB
HE3aJIeKHO BiJl IXHHOT MOTYKHOCTI, TeorpaivHOro po3TallyBaHHsS Y4 BUAOBOI
CTPYKTYpH 00’ €KTiB KYJbTUBYBaHHS, 10 € BAYKJIMBUM 151 pOpMyBaHHS ray3e-
BUX PEUTHHTIB Ta CTPATEriyHOro MIaHYBaHHs HA HAI[IOHAIILHOMY DiBHI.

OTpuMaHi pe3ynbTaTH OLIHIOBAaHHS MaroTh Oe3nocepeqHe MPHUKIaIHE
3HaueHHA JUIs1 Cy0’ €KTIB TocrnogaproBaHHs. BoHH MOXYTh CIyryBaTd OCHOBOIO
JUTSL PO3POOKH 1HIUBIAYaIbHUX CTPATErid TEXHOJIOTIYHOI MOJIepHI3allii, miaro-
TOBKM He(iHaHCOBOI 3BiTHOCTI (3riHO 31 ctangapramu ESG) Ta migBUIeHHS
IHBECTULIHOT TPUBAOIMBOCTI MIANPUEMCTB y MEXKaxX CyYaCHHX MEXaHIi3MiB
«3eyieHoro» (iHaHCyBaHHS Ta «bBIaKUTHOT EKOHOMIKHY.

3a3HaueHi XapakTepUCTUKU poOsTh metoauky IBC He nuire miarHoc-
TUYHUM THCTPYMEHTOM, & W JI€BUM MEXaHi3MOM CTUMYJIIOBAHHS €KOJIOTO-OPi-
€HTOBAaHUX 1HHOBAIIl B aKBAaKyJbTYPi, IO BIIOBia€ CTpATEriyHUM IPiopHUTe-
TaM CTaJIOTO NPUPOJOKOPUCTYBAHHSL.

Hama metonuka Moxke OyTH JIETKO aJlanToBaHa O IHIIUX BHJIIB aKBa-
KyJBTYpH 200 iHTEerpoBaHa B HAI[iOHAJIbHI CHCTEMH MOHITOPHUHTY CTaJOro po3-
BUTKY PUOHOTO TOCTIONIAPCTBA.

OnHiero 3 mepeBar 3alpONOHOBAHOT METOJUKH PO3PaXyHKY IHTErpaib-
HOTO 1HJEKCY 0I0€THYHOI CTaJOCTI € 11 YHIKaIbHICTh 1 3alIOBHEHHS CYTTEBOTO
METOJIOJIOTTYHOT0 MPOOLTY B iICHYIOUMX HAllIOHAJTBHUX Ta MIKHAPOJHHUX CHUCTE-
Max MOHITOPUHTY CTaJIOTO PO3BUTKY aKBaKYJIBTYPH.

Ha BigMiHy Bijg OIBIIOCTI JIFOYUX CHCTEM, sIKI MEPEeBaxKHO (POKyCy-
IOTBCSI Ha KOHTPOJIi 3araciB AMKUX pUOHKX pecypciB (Hampuknaz, «Fish Stock
Sustainability Index» y CILA uu inngukaropu FAO ans pubHux 3amacis), cra-
TUCTUYHOMY OOJIIKYy BUPOOHHLITBA, 0230BOMY E€KOJIOTIYHOMY MOHITOPUHTY BOAN
YM BUKH[IB; 200 Ha TexHoJoriyHomy MoHiTopuHry (loT-cuctemu sikocti Boam,
JaT4YMKK), Hallla METOAMKA MPOIOHYE KOMILJICKCHY 1HTErpajbHy OLIHKY came
MiANPUEMCTB aKBaKyJIbTypH 3a IIICTbMa B3a€MOIOB’I3aHUMHU O10€TUYHUMHU Ta
€KOJIOTTYHUMHU JOMEHAMHU.

OpHiero 3 mepeBar po3poOICHOT0 IHTErPaIbHOTO 1HJEKCY Oi0eTHYHOL
cranocri (IBC) € fioro 3qaTHICTh 3aMOBHIOBATH CYTTEBI METOOJOTIUHI ITpora-
JIMHH, TPUTAMaHH]1 OUIBIIOCTI JIIFOUYMX HAIIOHAIBHUX T4 MIKHAPOIHUX CHCTEM
OIIIHKH CTaJI0CTI aKBaKyJIbTypH.

Hacammnepen IbC Bupi3HA€TbCS BUCOKUM PiBHEM KOMIUIEKCHOCTI Ta 30a-
JIAHCOBAHOCTI acmeKTiB cranocTi. Ha BimMmiHy BiJ iCHYIOUMX Hal[iOHAJIBHUX
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CHUCTEM, SIKi IepeBayKHO 30CEPEeKeHI Ha KOHTPOJI 3amaciB, BUWIOBY 4H 0a3o-
BOMY EKOJIOTIYHOMY MOHITOPHHTY, 3alpONOHOBAaHMH 1HAEKC OIHOYACHO OXO-
TUTIOE IIICTh B3a€MOIIOB’SI3aHUX JIOMEHIB: KIIiMar Ta eHepris, BOAHI pecypcu
Ta 3a0pymHEHHs, OIOpI3HOMAHITTS, J0OpPOOYyT pUO (BKJIFOYAOUU UIUIBHICTh
MOCaJ KU, PiBEHb CMEPTHOCTI Ta T'YMaHHUH MeToj 3a0010), aHTHUMIiKpOOHY
MPaKTUKY (BHKOPHCTAaHHS aHTUOIOTHKIB, MPOTrpaMu BaKIMHALIiI Ta KOHTPOIb
3aJIMIIKIB TpenapaTiB) Ta HUPKYISPHICTh (YacTKa aJbTePHATHBHUX KOPMIB,
nepepoOKa BiX0/iB, HASBHICT eKkoIoTivHO1 nomiTuku Ta ESG-3BiTHOCTI). Oco-
0nmBo BaxkimBO, 110 IBC iHTerpye Ha piBHI €AMHOTO 1HACKCY TaKi KpUTHYHI, ajie
9YacTO HEOOWIHEH] aCIEeKTH, SIK JoOpoOyT pub 1 aHTUMIKPOOHA PE3UCTEHTHICTb.
BinpuicTh HalioOHATBHUX CUCTEM MOHITOPUHTY, 30KpeMa Ti, [0 PO3BUBAIOTHCS
B YkpaiHi B pamkax Crparerii po3BUTKy puOHOTO rocnoaapcetsa 10 2030 poky,
HE OXOIUTIOIOTH i 0I0E€THYHI KOMIIOHEHTH Ha PiBHI arperoBaHOro MOKAa3HHKA
[11, 18, 25].

[lo-gpyre, Ha HaliOHAJHLHOMY PiBHI iICHYIOTBH JIMIIE OKpEMi €JIeMEHTH
(cTaTucTHKa, SKOJIOTIYHUI KOHTPOJb, Crpareris-2030), ane 0e3 arperoBaHoro
IHZCKCY, SIKUM O MOEJHYBaB KJIiMat, BOAY, Oi0pi3HOMaHITTs, 10OpoOyT pHo i
AHTUMIKPOOHY MPAKTHKY B OJHOMY MOKa3HUKY. Y €BporneiicbkoMy Coro3i icHy-
I0Th PO3TATYKEeH] 1HANKATOPH €KOJIOT1YHOT €(peKTUBHOCTI Ta TEXHI4HI KpUTepii
takcoHomii €C (Technical Screening Criteria), 1110 BKITIOUaIOTh OJH3bKO 35 1H11-
KaTopiB, IPOTE BOHHU HE arperoBaHi B €JMHUH 3BayKeHUH 1HAEKC a00 HOpMaIIi30-
BaHM NOKa3HUK, MPUIATHUH IS TIPSIMOTO MOPIBHSHHS OKPEMHUX ITiIIPUEMCTB
[6, 8]. Y Oaratpox kpainax (Hopseris, CIIA, Kenis Ta iH.) MOHITOPHHT CTa-
JIOCTI aKBaKyJIbTYpH 3aJHUIIAETHCS (parMeHTapHUM a00 0a3yeThCsl BUKIIOUHO
Ha 100poBinbHUX cepTHdikaniiinux cxemax (ASC, BAP, GlobalG.A.P.) (Food
and Agriculture Organization, 2022; Aquaculture Stewardship Council, 2019).
Ha nportusary npomy, IBC npononye cranaapTuzoBaHuii, mpo3opuii i KUTbKiICHO
3BaKCHUI 1HCTPYMEHT, SIKMH MO)KE€ BUKOPUCTOBYBATHUCS SIK JUISL TOOPOBUIBHOT
CaMOOLIHKHU, TaK 1 17 00OB’SI3KOBOr0 a00 CTHUMYJIIOIOYOTO 3aCTOCYBaHHS B
paMKax Jep>KaBHOTO PeryIIOBaHHS.

[o-Tpete, MeTOANKA Ma€ OCOOIUBY aKTYaIbHICTh JJIsi YKpaiHH Ta iHIINX
KpaiH, 10 pPO3BHBAIOTH aKBaKylbTypy. B VYkpaini Hapasi BifCyTHs e€IquHa
KOMIUJICKCHA HalllOHAJIbHA CUCTEMa OLIIHKH CTAaJIOCTI caMe MiANPUEMCTB aKBa-
KyJIbTYpU. ICHYIOUi MexaHi3MH 30CepellKeHi MepeBaXHO Ha MPOMHUCIOBOMY
pHrOaNbCTBI, ENEKTPOHHOMY MOHITOPHHTY CYy/IEH Ta 3arajJbHOMY €KOJIOTTYHOMY
KoHTpoJi. Y npoMy KoHTeKcTi IBC Moke cTaTh MpakTUYHUM JOTIOBHEHHSIM 10
peamizarii Crparerii po3BUTKY Tany3i puOHOro rocnomapcta g0 2030 poky
Ta JIOKTpUHH CTaI0T0 PO3BUTKY puOHOTO TocmonapcTsa 10 2050 poky [9, 25].
Kpim Toro, inaekc cnpusie TapMOHi3allii HAIIOHATBHOI MPAKTUKU 3 €BPOMEii-
CBKMMH BUMOTaMU, 30kpema npuHnunom «Do No Significant Harm» (DNSH)
Ta crannapramu ESG-3BITHOCTI.
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Hapermuri, Basknuumu nepearamu IBC € Bucoka MOpiBHSIHHICTS 1 Mpak-
THUYHA 3aCTOCOBHICTb. J{JIsl MigBUILEHHS 3pYYHOCTI iIHTepIpeTanii, MK ANPH-
€MHHIIBKOTO Ta MIXKPETriOHAIBHOTO MOPIBHSHHS, a TAKOXK Bi3yai3allii pe3ysbra-
TiB TIepe0aueHO HOPMaIIi30BaHUH BapiaHT 1HIEKCY.

Takuii monBiiiHMIA opMaT Jae 3MOTY JIETKO MOPIBHIOBATH IMiANPHEMCTBA
pizHOro Macmitaly, perioHiB i HaBiTh KpaiH, YOTO CKJIAAHO JOCATTH 32 JIOTIOMO-
rOI0 PO3PI3HEHHX HAMKATOPIB YW CYTO TEXHOJOTIYHUX CHCTEM MOHITOPHUHTY.
3aBasiku npomy IBC cTae 3py4HMM IHCTPYMEHTOM [UIsl JepKaBHOTO PETyYIIIo-
BaHHs Ta CTUMYIIOBAHHS «3€JICHUX» NPAKTHK, 3aIyYCHHS 1HBECTHIH, Mia-
TOTOBKM HAayKOBO OOIPYHTOBAaHHX 3BITiB, a TaKOX PO3POOKH i1HAMBITyalIbHUX
IUTaHIB MOJINIIEHHS Ha PiBHI OKpeMHuX minnpuemctB. Po3pobnena meroamka
He JyOJroe, a CyTTEBO JOIMOBHIOE iCHYIOYI CHCTEMH, MEPEBOISUU PO3Pi3HEHI
IHIWKATOpU B €AMHUI 1HTErpaJIbHUM IMOKa3HUK, OPIEHTOBAHWN Ha O10CTHYHY
cranicte. Lle mae 1if 3Ha4Hy KOHKYpEHTHY IepeBary siKk iHCTpYMEHTY, MpHaT-
HOTO ]ISl BIIPOBAKCHHSI HAa HAlLliOHAJIBHOMY DiBHI B YKpaiHi Ta ajmanrtamii B
IHIIMX KpaiHax, 0COOJIMBO B KOHTEKCTI €BpoIeHCchKOro 3eyeHoro Kypey, Blue
Transformation FAO Ta 3poctarodoro momnuTy Ha Mpo30py OLIHKY CTaJOCTi
AKBaKyJIBTypH.

BucHoOBKH Ta mepcneKTHBH MOAAJBLIIMX AOCTiIZKeHb. Y pe3ynbrari
MIPOBENICHOTO JOCTIJHKEHHsI PO3POOJICHO Ta TEOPETHYHO OOTPYHTOBAHO iHTE-
rpanbHuil ingekc 6ioetnuHoi cranocti (IBC) miampueMcTB akBakyIbTypH SIK
yHIBepCaJbHUN THCTPYMEHT KiJIbKICHOTO OIIHIOBaHHSI IXHBOTO CTaJOTO PO3-
BHTKY. 3alIpOIIOHOBaHA METOJIMKA JIO3BOJISIE MTOJ10J1aTH (hparMeHTapHICTh ICHYO-
YUX TIAXO/IB JI0 OI[IHFOBaHHSI, 3a0€3eUy0UH IHTErPallit0 EKOJIOTTUHUX, PeCyp-
CHHX, Ol0€THYHHMX 1 YNPaBIIHCHKUX ACHEKTIB y MeXaX €IWHOI aHaTiTHYHOI
Mozeni. BecranoBneHo, 0 BUKOPHCTaHHS MPUHIMITY METOAOJIOTIYHOI 1HBapi-
AHTHOCTI 3a0e3Ieuye MOKITUBICTh 3aCTOCYBAHHS 1HJIEKCY JI0 MIIIIPUEMCTB Pi3-
HOro MaciTaly, crierianizaiiii Ta TeXHOJOTIYHOTO PiBHSI, IO CYTTEBO ITiJIBUIILYE
HOTo YHIBEepCAIBHICTD 1 MPAKTUYHY LIHHICTb.

OCHOBHHMM HayKOBHM pe3yibTaroM € (opmyBaHHs apxitektypu IBC nHa
OCHOBI IIIECTH B3a€EMOIIOB’I3aHUX JOMEHIB (KJIiMar Ta €Hepris, BOJIHI pecypcu
Ta 3a0pyaHeHHs, Ol0pi3HOMaHITTA, A00poOyT puO, aHTHMIKpOOHA MPAKTHKA,
LUUPKYJSIPHICTh Ta YIPaBIiHHS), II0 BiZOOpaKalOTh Cy4acHy MapagurMmy cTa-
JIOTO PO3BUTKY Ta KOHIICIIiI0 «CIWHOTO 370pOB’s». YIeplie B Mexax iHTe-
IpaNbHOTO MOKa3HUKa J00OpOoOyT TiApOOIOHTIB i aHTUMIKPOOHA MPAaKTHKA PO3-
IJISIAK0THCS SIK PIBHO3HAYHI CKJIQJIOBI €KOJIOTIYHOI Ta 010€THYHOT OE3IeKH.

VYrnockoHaJIeHHSI MaTeMaTHYHOTO anapaTry HUISIXOM 3aCTOCYBaHHS CHC-
TEMH 3BOKCHHMX 1HAWKATOPIB i3 (pIKCOBAaHMM KPOKOM JHCKpeTH3allii 3a0e3re-
YWJIO TIJIBUIIEHHS 00’ €KTUBHOCTI OIIHIOBAHHS, MIHIMI3aIlil0 Cy0 €KTUBHOIO
BIUIMBY Ta MOXIIUBICTD iIeHTH(]IKALlIl KPUTHUYHHUX «BY3bKHX MICIIb» Y BUPOO-
HUYHUX Mpolecax. 3anpoBaKeHHsl YHi(iKOBaHOT IIKaIM OLIHIOBaHHS Ta IIPOoLie-
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JIypH HOpMautizallii iHEKCY CTBOPIOE MEePEeIyMOBH JJIsl MPOBEACHHS MIXpeTio-
HAJILHOTO Ta MIXKHAPOJHOTO OEHUYMAPKIHTY TIAMPUEMCTB aKBaKyJIbTypH.

[IpakTuuHe 3HAYEHHSI OTPHUMAaHHUX PE3yNbTaTiB TOJISATa€ B MOMKIJIWBOCTI
BukopuctanHs IbC sk 1HCTpYMEHTY MiATPHUMKH yNPaBIiHCHKHUX pillleHb, PO3-
poOKu cTpareriii MojiepHizaiii BUpOOHUITBA, migroroBku ESG-3BiTHOCTI Ta
MiJIBUIICHHS THBECTHUIIMHOT MPUBAOIMBOCTI MIANPUEMCTB y KOHTEKCTI PO3-
BUTKY «bnakutHoi ekoHOMiKM». MeTomuka Moxxe OyTH iHTErpoBaHa B Halli-
OHaJIbHI CHCTEMH MOHITOPHUHTY CTalloTO PO3BUTKY aKBaKyJIBTYPHU Ta BUKOPH-
CTaHa SIK eJIEMEHT JIePKaBHOI MOJITUKU Y cepi eKOJIOTTUHOTO PETyIIOBaHHS.

BonHouac, mocnipkeHHS Mae HU3KY OOMEKEeHb, 30KpeMa 3aJieKHICTb
TOYHOCTI OIIHIOBAHHS BiJI JIOCTYITHOCTI Ta SIKOCTI MIEPBUHHUX JAHMX, & TAKOK
HEOOX1IHICTh MOJANBIIO] eMMIpHYHOT Bamigamii iHAeKCy Ha IMUpUIii BHOIpIi
MiAPUEMCTB PI3HUX THUIIIB 1 PETiOHIB.

[epcneKTrBY MOJANBIIMX JOCTIKEHb MOJISTAIOTh :

— poswmmupeHHi emmipuynoi anpobauii IBC Ha HamioHanbHOMY piBHI
3 METOI0 MiJBHUILEHHS HOTO pemnpe3eHTaTHBHOCTI Ta KalliOpyBaHHS BaroBHX
KOC(IIIEHTIB;

— iHTerpauii iHxekcy 3 uuppoBumu crucremMamu moHitopunry (IoT, Big
Data) nnst aBTomMaTu3anii 300py Ta 00poOKH TaHKX;

— aJanTarii MeTOIMKH /10 OKPEeMHUX BUIB akBakylIbTypu (RAS, mapuxyis-
Typa, OMiaKBaKyJIbTypa) 3 ypaxyBaHHIM iXHbOT TEXHOIOTIYHOT crierudiky;

— pO3pOOKH Tay3eBUX HOPMATHBHHUX 3HAYCHb 1 OCHUMAPKIB JIS ITiJ1BU-
IICHHS TPUKJIAJIHOT PEJICBAHTHOCTI 1HJIEKCY;

— noeauanHs 1bC 13 incTpymeHnTamu ouiHKH x)uTTEBOro HuKiny (LCA) Ta
¢inancopumu ESG-merpukaMu aisi GOpMyBaHHS KOMIUIEKCHOI CUCTEMH CTa-
JIOTO 1HBECTYBaHHS;

— JOCIiKEHHsT B3a€MO3B’ 513Ky MK piBHeM IBC Ta ekoHOMiuHOIO edek-
TUBHICTIO IMiIIPUEMCTB, 110 JaCTh 3MOTY OOTPYHTYBAaTH CHHEPIi0 MiX €KOJIO-
FYHOIO BIAMOBIJAIBHICTIO Ta KOHKYPEHTOCIIPOMOXKHICTIO.

Po3pobnenunii iHTerpaibHUN 1HAEKC OI0€TUYHOI CTaJOCTI € TEepPCIeK-
TUBHUM HAyKOBO-TIPUKJIAIHUM 1HCTPYMEHTOM, 3JaTHUM 3a0€e3NeYnTH Hepexia
AKBaKyJIBTYpH /10 OUTBII BiAMOBIAaBHOT, TPO30POi Ta €KOJOT1YHO 30aaHcoBa-
HOT MOJIEJI1 PO3BUTKY.

Iloasikmu: Hemae.

®inancyBanHs. Hemae.

Konduaikr inTepeciB. Hemae.
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Aquaculture is one of the most dynamic sectors of global food production;
however, its intensive development is accompanied by environmental, resource-
related, and bioethical challenges. Existing approaches to sustainability assessment are
fragmented and insufficiently account for critical aspects such as the welfare of aquatic
organisms and antimicrobial practices. This necessitates the development of an integral
assessment tool capable of integrating environmental, bioethical, and managerial
components into a single indicator.

The study applies a systems-based approach to the construction of an Integral
Bioethical Sustainability Index (IBSI), grounded in the principles of methodological
invariance, ESG assessment, and the One Health concept. The index comprises six
domains: climate and energy, water resources and pollution, biodiversity, fish welfare,
antimicrobial practices, and circularity and governance. Assessment is conducted using
a unified scale based on a system of weighted indicators with a fixed discretisation step.
Normalization procedures are incorporated to ensure comparability of results.

A conceptual and mathematical model of the IBSI has been developed, enabling
the integration of 19 relevant indicators into a single quantitative measure. It has been
established that incorporating bioethical components as equally weighted factors
enhances the sensitivity of the assessment and facilitates the identification of critical
bottlenecks within production systems. The methodology demonstrates high adaptability
across different types of aquaculture enterprises and enables both interregional and
Cross-system comparisons.

The proposed Integral Bioethical Sustainability Index represents an effective
tool for comprehensive aquaculture assessment, combining scientific robustness
with practical applicability. Its implementation will contribute to increased sectoral
transparency, support evidence-based decision-making, advance ESG reporting, and
promote the integration of Blue Economy principles. Future research should focus on
empirical validation of the index, expansion of the data framework, and integration with
digital monitoring systems.

Key words: aquaculture, sustainable development, bioethical sustainability,
integral index, environmental governance, ecosystem health, fish welfare, antimicrobial
resistance, circular economy.
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Modern climate change significantly affects natural ecosystems, especially aquatic
ones, changing the temperature, hydrological regime and the level of dissolved oxygen,
which leads to transformations in the structure and functioning of hydrobiocenoses.
There is a completely justified need for comprehensive research on the current topic: food
resources of aquatic areas, in particular, zooplankton as a key element of trophic chains.
Considering that negative changes in its groups can destabilize the entire ecosystem,
reduce fish productivity and affect ecosystem services, the topic is becoming relevant.

The aim of the study is to assess the impact of modern climate change on
zooplankton communities of aquatic ecosystems based on the analysis of changes
in biological indicators of Lake Geneva, as well as to identify the main patterns of
zooplankton transformation under the influence of climatic factors.

The object of the study is zooplankton of aquatic ecosystems under conditions
of modern climate change using the example of Lake Geneva.

The subject of the study is the peculiarities of the impact of climate change on
the structure, dynamics and functional characteristics of zooplankton communities, as
well as the relationships between abiotic environmental factors and the state of plankton
communities.

Analysis and synthesis of scientific literature, comparative and systematic analysis,
statistical methods of data processing, as well as generalization of the results obtained.

Based on the analysis of literary sources and statistics, it was established that
climate change causes a structural restructuring of zooplankton communities, which
is manifested in a change in species composition, a decrease in the size characteristics
of organisms, a shift in phenological phases of development and a disruption in the
synchronization of trophic chains. A tendency towards the dominance of small forms
of zooplankton was revealed, which is accompanied by a decrease in the efficiency
of trophicity in aquatic ecosystems. It was substantiated that the cumulative impact of
climate change is cumulative and causes a decrease in the efficiency of energy transfer in
trophic chains, which may have long-term negative consequences for fish productivity
and the overall ecological stability of aquatic ecosystems.
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Modern climate change is a determining factor in the transformation of
zooplankton communities and aquatic ecosystems in general. The revealed patterns can
be used to predict further changes, improve monitoring systems, and develop adaptation
measures and sustainable management of aquatic bioresources under global warming.

Key words: reservoir, transformations of climatic parameters, zooplankton,
species composition water temperature.

Statement of the problem. The relevance of the topic is due to the fact
that modern climate change is one of the most important global factors in the
transformation of natural ecosystems, in particular aquatic ones. An increase
in air and water temperature, a change in the hydrological regime, increased
stratification of water masses, a decrease in the content of dissolved oxygen and
changes in the cycle of biogenic elements significantly affect the structure and
functioning of hydrobiocenoses. Zooplankton groups are especially sensitive to
such changes, which occupy a key place in trophic chains, ensuring the transfer
of energy from primary producers to higher trophic levels. Violation of their
structure and functioning can lead to destabilization of the entire ecosystem, a
decrease in fish productivity and changes in ecosystem services. In this regard,
the study of the impact of climate change on zooplankton is extremely relevant.

Analysis of research and publications. In modern science, zooplankton
is considered one of the most sensitive to climate change links in aquatic eco-
systems. This is explained by the fact that zooplankton has a high reproduction
rate, a short life cycle, and correlations between physiological processes and
the temperature factor [1]. In the scientific works of most scientists, it is noted
that zooplankton in water bodies is an important element of the trophic chain,
because it connects primary producers, namely phytoplankton, with higher-or-
der consumers, in particular marine mammals and commercially valuable fish
species. At the same time, zooplankton is an important component of the “bio-
logical carbon pump”, because it provides vertical transport of organic matter
to the abyssal layers of aquatic ecosystems through the mechanisms of gravi-
tational sedimentation of fecal masses and active vertical migration. Modern
scientific data indicate that climate transformation leads to changes in the bioge-
ography, structure and functional characteristics of zooplankton [2].

A very pronounced consequence of the global temperature increase is the
meridional shift of zooplankton distribution areas towards the poles. In particu-
lar, scientific studies conducted in the North Atlantic have recorded an expan-
sion of the habitats of thermophilic species to the north by a distance of about
1000 km. At the same time, a rather striking example is the replacement of the
copepod species Calanus finmarchicus with the warmer species Calanus helgo-
landicus. Such substitution is a rather unfavorable consequence for aquatic eco-
systems, as Calanus finmarchicus has a higher lipid content and higher energy
value compared to Calanus helgolandicus. Calanus finmarchicus is accordingly
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an important nutritional element for the survival of cod larvae and other com-
mercially valuable fish species [3].

At the same time, a number of scientific studies confirm that temperature
fluctuations affect not only the distribution areas, but also have an impact on the
dominant groups of zooplankton. Studies conducted in the Mediterranean Sea and
the Atlantic Ocean have shown that climate change has a significant and diverse
impact on the following groups of zooplankton: Calanus finmarchicus; Calanus
helgolandicus, Temora stylifera; Euphausia superba; Salpa thompsoni [4].

It should be noted that according to the analysis of scientific research,
it was found that in addition to horizontal shifts of zooplankton, vertical shifts
of zooplankton groups are also characteristic. In particular, an increase in the
temperature stratification of water masses limits their vertical mixing, which
causes a decrease in nutrients in the euphotic zone and leads to a decrease in the
biomass of large zooplankton. In response to warming of the temperature of the
upper layers of water, many species migrate to deeper water horizons, which
have a more stable temperature, however, this leads to disruptions in interac-
tions with phytoplankton [5].

Scientific and practical works show that an important consequence of cli-
mate change for aquatic ecosystems and bioresources is the phenological shift.
The increase in temperature and the acceleration of early warming of water
lead to the early onset of seasonal peak values of zooplankton communities.
As a result, the mass development of copepods occurs somewhat earlier than
the spring flowering of diatoms, and the greatest development of zooplankton
biomass does not coincide with the moment of hatching of fish larvae — this cre-
ates the phenomenon of the so-called "trophic imbalance". This is confirmed by
monitoring scientific observations in the territory of the Arctic Ocean, where it
is noted that over the past 30 years the peak of the number of many zooplankton
species has shifted approximately 10-22 days earlier and caused the degradation
of populations of certain species of fish and seabirds [6].

Numerous scientific studies confirm the fact that temperature influences
the reduction of zooplankton body size. According to the metabolic theory of
ecology, an increase in temperature stimulates faster development of individu-
als, but they reach sexual maturity at a smaller body size. In warmer waters, the
energy expenditure for maintaining metabolism increases faster than the body's
ability to absorb food, which makes large body sizes energetically disadvan-
tageous [7]. Accordingly, this leads to the predominance of small species of
copepods, protozoa, and rotifers.

In scientific research, special attention is paid to the process of ocean
acidification, which also has a significant negative impact on zooplankton com-
munities. Thus, the absorption of anthropogenic CO, leads to a decrease in pH
and a decrease in the saturation of water with calcium carbonate, in particular
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calcite and aragonite. This process has a very critical impact on pteropods, coc-
colithophores and foraminifera [8].

It should be noted that an important aspect of global climate change is the
«gelatinization» of plankton. The phenomenon is directly related to the rapid
development and predominance of cnidarians and jellyfish in the species com-
position of zooplankton. This is facilitated by the appearance of all the condi-
tions necessary for their development, in particular, a warmer winter period and
a longer growing season [9]. Scientific studies show that there is a general trend
in the world to reduce the total biomass of zooplankton. According to forecasts,
it is expected that by 2100 the total biomass of zooplankton in the World Ocean
will decrease by approximately 10-20%, which will lead to a decrease in fish
productivity in the future. And the expansion of oxygen minimum zones will
complicate the vertical migration of many fish species.

Formulation of the objectives of the article (task statement). The aim
of the study is to assess the impact of modern climate change on zooplankton
communities based on the analysis of changes in zooplankton indicators of Lake
Geneva, as well as to identify the main patterns of zooplankton transformation
under the influence of climatic factors. In accordance with the aim, the fol-
lowing tasks were set: to analyze modern trends in the temperature regime of
the lake; to determine the features of the structure, dynamics and functioning
of zooplankton communities under the influence of climatic factors; to gen-
eralize the patterns of zooplankton transformation and assess their ecological
consequences.

Materials and methods of the research. The information basis of the
research was the works of leading world scientists. The study of the dynamics
of climatic indicators was carried out by statistical methods regionally and in
the context of the reservoir, in particular using the climatic indicators GISS
Surface Temperature Analysis [10] and World meteorological organization [11].
The species composition and dynamics of zooplankton were estimated using the
available field work Rapport de la Commission internationale pour la protection
des eaux du Léman [12-22].

In the research process, a complex of general scientific and special meth-
ods was used, in particular, analysis and synthesis of scientific literature, com-
parative and systematic analysis, statistical methods of data processing, and
generalization of the obtained results.

Research results. Over the past decade, Western Europe has been char-
acterized by a gradual increase in air temperature, which directly affects the
increase in water temperature and is a reflection of general global climate trans-
formations. It should be noted that such an increase in temperature affects the
extension of the summer stratification period and a decrease in the intensity of
mixing of water masses in winter, which negatively affects the saturation of
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deep water layers with dissolved oxygen. These factors cause stable thermal
stratification, which to some extent limits the vertical exchange of energy and
substances in the lake.

Lake Geneva, like the entire planet, has been affected by climate change,
in particular, the temperature of deep waters (depths over 300 m) has undergone
significant changes in the long-term historical trend. Thus, in 1963 it was only
4.4 °C, and in 2016 a temperature of 5.5 °C was already recorded. At the same
time, the temperature of surface waters has also undergone changes. In particu-
lar, in 1970 it was 10.9 °C, and in 2016 it was 12.9 °C [23].

In Figure 1, we show the dynamics of the average annual water tempera-
ture of Lake Geneva for the period 2013 —2023. Accordingly, during this period,
the temperature regime of Lake Geneva water is characterized by general trends
towards an increase in average annual temperatures against the background of
certain interannual variations.

Thus, in 2013, the average annual water temperature was 10.3 °C. At
the same time, in subsequent years, its increase with periodic fluctuations is
observed, in particular, up to 12.3 °C in 2018 and 2020 and to a maximum
of 12.9 °C in 2022. Despite individual decreases, as in 2016 and especially
in 2021, the overall dynamics indicate a steady warming of the lake's water
mass. It should be noted that changes in the temperature factor contribute to the
development of thermophilic plankton species and may subsequently lead to the
complete displacement or reduction of the number of cold-water plankton.
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Fig. 1. Dynamics of changes in the average annual water temperature of Lake Geneva

Source: developed by the authors based on [24].

An analysis of annual reports revealed that the following groups of zoo-
plankton are widespread in Lake Geneva: copepods (Copepoda) and cladocer-
ans (Cladocera).

The group of copepod crustaceans that are common within the lake
include Eudiaptomus gracilis and Cyclops prealpinus. The group of branchial
crustaceans is represented by plant filter feeders and predators. Plant filter feed-
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ers include Daphnia longispina (Daphnia) and Eubosmina sp. (Bosmina). Pred-
ators include Leptodora kindtii and Bythotrephes longimanus.

At the same time, our study on the dynamics of zooplankton in Lake
Geneva indicates that its number has significantly decreased over the period
2013-2023.

Thus, a pronounced tendency to decrease zooplankton communities is
characteristic of the ten-year period of research, but there are also insignificant
short-term growth phases. In 2013 and 2014, high abundance indicators within
the range of 413,000-450,000 individuals/m? are characteristic. A large decline
in numbers begins in 2015 and a pronounced downward trend is observed until
2023. In 2023, a slight increase is observed compared to previous years to
109,750 individuals/m?, but overall the general trend remains negative. Such
trends indicate a long-term decrease in the bioproductivity of zooplankton com-
munities (Fig. 2).
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Fig. 2. Dynamics of zooplankton abundance in Lake Geneva for the period 2013-2023
Compiled by the authors based on [12-22].

Structural changes in zooplankton communities are characteristic over
the ten-year period. During the studied period, copepod crustaceans, in particu-
lar Cyclops prealpinus and Eudiaptomus gracilis, dominate the zooplankton
structure. At the same time, the second half of the studied period is characterized
by an increase in the role of branchial crustaceans, in particular — Daphnia long-
ispina. At the same time, the analyzed data for a ten-year period indicate that
throughout the entire research period, the smallest share in the total zooplank-
ton structure was made up of branching predators, in particular Bythotrephes
longimanus and Leptodora kindtii. Overall, the presented dynamics indicate
a simplification of the structure of zooplankton communities and a significant
decrease in the role of large planktonic forms.

During the study, we examined the species composition of zooplankton in
Lake Geneva. Among the copepod crustaceans in the reservoir are Eudiaptomus
gracilis and Cyclops prealpinus. According to the analyzed abundance indi-
cators, these zooplankton forms are the most common in the reservoir, how-
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ever, their dynamics towards a decrease over the last 10 years is characteristic.
Accordingly, Cyclops prealpinus and Eudiaptomus gracilis in Lake Geneva are
directly related to the complex impact of current climate change, in particular,
increased stratification and an increase in the temperature factor. The global
increase in temperature leads to a reduction in the period of spring mixing,
which in turn causes a decrease in the intensity of nutrient input into the upper
layers of the water body. The decrease in the amount of nutrients in the upper
layers of the lake negatively affects the number and biomass of phytoplankton,
which is the main food resource for copepods, in particular for Cyclops prealpi-
nus and Eudiaptomus gracilis (Fig. 3).
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a) population dynamics of Eudiaptomus gracilis (2013-2023)
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Fig. 3. Dynamics of the number of copepods (Copepoda) for the period 2012-2023
Compiled by the authors based on [12-22].
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At the same time, higher temperatures lead to a change in the seasonal
synchronization between the development of phytoplankton and zooplankton,
which leads to the fact that the optimal highest phases of phytoplankton devel-
opment do not coincide with the periods of maximum consumption of it as a
food resource by zooplankton groups. Comparative analysis indicates a signif-
icant reduction in the number of both species in 2023 compared to 2013. Thus,
the number of Eudiaptomus gracilis decreased by about 78,4%, and Cyclops
prealpinus — by about 87,1%.

Figure 4 presents the dynamics of the abundance of branchial crustaceans,
in particular Daphnia longispina and Eubosmina sp., which are herbivorous.
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Fig. 4. Dynamics of the number of branchial-breasted crustacean plant filter feeders
(Cladocera) for the period 2012-2023

Compiled by the authors based on [12-22].

The increase in temperature has a negative impact on herbivorous cnidar-
ians. This is primarily due to the fact that the structure of phytoplankton com-
munities changes with increasing temperature, in particular, less nutritious and
small-celled forms, including cyanobacteria, begin to actively develop. This
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phytoplankton structure is unfavorable for effective nutrition, in particular, of
Daphnia longispina, which leads to a decrease in their numbers. At the same
time, an increase in temperature causes the activity of predators to increase,
which also affects the number of Daphnia longispina and Eubosmina sp.
Figure 5 presents the dynamics of the abundance of branchial crayfish, in
particular Leptodora kindtii and Bythotrephes longimanus, which are predatory.
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Fig. 5. Dynamics of the number of branchial barbeled crustaceans (Cladocera)
for the period 20122023

Compiled by the authors based on [12-22].

These species are the smallest in number in Lake Geneva. It should be
noted that throughout the entire period of research, predatory crayfish in Lake
Geneva accounted for the smallest share compared to other species. At the
same time, it should be noted that during 2013—2023, there is a characteristic
trend towards a decrease in their number in the reservoir. It should be noted
that the abundance of Leptodora kindtii in 2023 decreased by approximately
70% compared to 2013, and the abundance of Bythotrephes longimanus in 2023
decreased by approximately 65% compared to 2013. Such trends reflect a sig-
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nificant decline in the role of predatory zooplankton in Lake Geneva and may
be directly related to ongoing global climate change.

For Leptodora kindtii and Bythotrephes longimanus, the availability of
cold, deep, and well-oxygenated water layers is important, and an increase in
temperature negatively affects the presence of dissolved oxygen in the reservoir.
At the same time, the increase in temperature is the cause of the reduction in
the number of small zooplankton in the reservoir, which is a food resource for
predatory cnidarians. The combined effect of these factors leads to a gradual
reduction in the number of this zooplankton group in the reservoir.

Conclusions. During the study of Lake Geneva, a clear trend towards an
increase in the average annual water temperature during 2013-2023 was identi-
fied, which is accompanied by an increase in thermal stratification of the water
column and a limitation of vertical mixing. It was found that zooplankton com-
munities undergo significant structural changes under the influence of climatic
factors. In particular, there is a tendency towards a decrease in the size of organ-
isms, the dominance of small forms, a shift in the species composition towards
thermophilic species, as well as a disruption of the seasonal dynamics of develo-
pment. The revealed patterns can be used to predict further changes, improve
monitoring systems and develop measures for adaptation and sustainable man-
agement of aquatic biological resources under conditions of global warming.
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CyvacHi KJIIMaTruyHi 3MIiHM CYTTEBO BIUIMBAIOTH HA IPUPOJHI E€KOCHUCTEMH,
OCOONMMBO Ha BOJHI, 3MIHIOIOYH TEMIICPAaTYpPHUH, TiIPOJNOTIYHUN pEXKUM Ta
piBEHP PO3YMHEHOTO KHCHIO, IO MPHU3BOAWUTH IO TpaHCPOpMAIiil y CTPYKTypi Ta
(yHKIIiOHYBaHHI TigpooOioneHo3iB. llinkoM OOIpyHTOBaHO BHHHKAE MOTpeda B
KOMITJIEKCHHUX JIOCII/DKEHHSIX aKTyaJbHOT TEMaTHKH: KOPMOBHX PECypCIiB aKBaTopii,
30KpeMa, 300IIJIaHKTOHY SIK KJIFOUOBOTO €JIEeMEHTY TpOo(iuHHX JIaHIIOTiB. BpaxoBytouu,
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1110 HEraTHBHI 3MIHU B HOT0 yrpyIyBaHHIX MOXYTbh JIeCTa01Ii3yBaTH BCIO EKOCHCTEMY,
3HU3UTH PUOONPOMYKTUBHICT Ta BIUIMHYTH Ha EKOCHUCTEMHI MOCIYyTHM TEMaTHKa
HaOyBa€e akTyalbHOCTI.

Merta mocimiKeHHS MOJSTae B OMIHIl BIUTUBY CYYacHHX KIIIMATHYHHUX 3MiH Ha
300ITAHKTOHHI YTPYITyBaHHS BOAHUX CKOCHCTEM Ha OCHOBI aHAJIi3y 3MiH Oi0JOTT9HUX
Moka3HUKIB JKeHEeBChKOTO 03epa, a TaKoK Yy BHSBICHHI OCHOBHHX 3aKOHOMIPHOCTEMH
TpaHcopMmallii 300MIaHKTOHY MiJl €0 KIIMaTHYHUX (DaKTOPIB.

O0’€KTOM JTOCIIKEHHS € 300TUIAHKTOH BOJHUX €KOCHCTEM B YMOBAX Cy4acHUX
KJIIMaTHYHUX 3MiH Ha IpuKiaai JKeHeBChbKoro o3epa.

[IpenmeroM HOCTIMKEHHS € OCOONMBOCTI BIUIMBY KIIMAaTHYHUX 3MiH Ha
CTPYKTYpy, JAWHAMIKy Ta (YHKIIIOHAJIbHI XapaKTEPUCTHKH  300IIAHKTOHHUX
YIpyIyBaHb, a TAKOXK B3a€MO3B’SI3KM MK a0lOTMYHUMH YMHHHKAMH CEpEJOBHUILA Ta
CTaHOM IIJIAHKTOHHUX CITUJIBHOT.

Ha ocHOBI aHamizy JiTepaTypHHX JDKEpel Ta CTaTHCTHKH BCTaHOBJIEHO,
0 KJIMAaTH4YHI 3MIHH CIIPUYMHSIOTH CTPYKTYpHY NepeOyaoBy 300IIaHKTOHHUX
YrpymyBaHb, AKa NPOSBIAETBCA Y 3MiHI BHJOBOTO CKJIany, 3MCHIICHHI p03MipHHx
XapaKTepHCTHK OpraHi3miB, 3MiIIeHHI (HEHOIOTIYHIX cbaa PO3BHTKY Ta HOPYIICHH]
CUHXpOHI3alii Tpo(IYHUX JAHIOTIB. BUsSBIEHO TEHICHIIIO 10 AOMIHYBaHHS JPiOHMX
(OpM 300IUIAHKTOHY, IO CYIPOBOJUKYETHCS 3HIKSHHSIM e(beKTnBHocn TpO(bllIHOCTl
Y BOJHHX EKOCHCTEMax. O6rpyHTOBaHo 0 CYKYIHHUH BIUIMB KJIIMaTHYHHUX 3MiH Mae
KyMYJISITUBHUI XapakTep 1 CIPUYMHSE 3HWKCHHS e(beKTI/IBHOCTl nepe)larn eHeprii
y Tpo(hiYHHUX JIAHLIOTAX, 10 MOXXE MaTh JOBIOCTPOKOBI HETaTHWBHI HACIHIAKU JUIS
PUOOTPOAYKTUBHOCTI Ta 3araJIbHOI €KOJIOTIYHOI CTa01IBHOCTI BOJHUX EKOCHCTEM.

CyyacHi KiniMaruuHi 3MIHM € BH3HA4YaJbHUM (AKTOPOM TpaHchopmarii
300IJTAHKTOHHUX YIPYIyBaHb 1 BOIHUX CKOCHCTEM 3arajioM. BusiBiieH1 3aKOHOMIPHOCTI
MOXYTb OyTH BUKOPUCTaHI Ul TPOTHO3YBAaHHS MMOAAIBIIMX 3MiH, BJIOCKOHAJICHHS
CHCTEM MOHITOPHHTY Ta PO3pOOKHM 3aXO0JiB aJamTallii i CTaJoro yrnpasiIiHHSI BOAHUMH
Giopecypcamu B yMOBaxX TII00ATBHOTO TIOTETUTIHHS.

KimrouoBi cmoBa: Bomoiima, TpaHchopmamii KIIMaTHYHHAX —IapaMeTpiB;
300IUIAHKTOH; BUJIOBUI CKJIa; TeMIieparypa BOJIH.
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VY crarTi 3mifiCHEHO OIHKY TiIpOEKOJOTIYHMX HACIiIKIB pyiHyBaHHS Kaxos-
coioi ['EC i1 ocymienns: KaxoBchkoro BogocxoBuilia Juist 300U 3pomeHss [liBnus Ykpai-
HU Ha MPHKIIaai XEPCOHCHKOT 00IACTi Ta BCTAHOBICHO 3aKOHOMIPHOCTI MEPEXOIy arpo-
nmaHamadTiB BiJ BOAOPETYJIIOIONOi CTAOUIBHOCTI JI0 TOCTippuramiiiHol apuam3arii.
JocmimkeHHs 6a3yeThCst Ha IHTETpallii CyITy THUKOBHX, KIIIMAaTHIHUX Ta arPOBUPOOHIINX
JTAaHWX 1 CIIpSIMOBAaHE HA aHAJI3 3MiH BOJHOTO PEKUMY, TIAPOTEPMIYHAX YMOB i 6iorpo-
nyktuBHOCTI y 2021-2025 pp. Ilokazano, mo mo 2023 poxy KaxoBcbke BOTOCXOBHIIE
BUKOHYBaJIO (DYHKIIIFO KIFOYOBOIO TiapOJIOridHOro Oydepa, 3a0e3medyrodun aKyMyJIsIiito
Ta TNEpepo3NOall BOIHHUX PECypCiB, MIATPUMAHHS NPOJYKTHBHOI IPYHTOBOI BOJIOTH,
MOM SIKILICHHSI TEMIEPaTypHUX EKCTPEMYMIB 1 cTaOuLIi3amilo arpapHOro BHPOOHHMIITBA.
Ocy11eHHsT BOIOCXOBHIIA CITPUYHUHMIIO CHCTEMHHUH T1APOJIOTTIHUH KOJIarc, 10 MPOSBUB-
¢Sl y TIPUITMHEHH] BOIOIIOAYi IO MariCTpalbHUX KaHATIB, TOPYIICHHI BOJHOTO OajlaHCy
Ta TIepPexoAdl A0 KIIMAaTHYHO IeTepMiHOBaHOTO (pyHKIiOHYBaHHA Tepurtopii. CymyTHH-
koBuid aHani3 innekcy OTCI 3acBiquuB noeranHe 3HIKEHHS XJIOPO(IIbHOT aKTUBHOCTI
POCIIMHHOTO TIOKpHBY Ta Jierpajaiito GionpoxykruBHocTi. [IpoctopoBa cTpyKTypa 1ux
3MiH y3TOJDKY€ThCS 13 30HaAMH BTPATH ipUraiiifHoro Bojo3a0e3rnedeHHs Ta BIuBy Kaxos-
CBHKOTO BOJIOCXOBHIIIA, IO MIiATBEPIXKYE iX rifpoekonoriuny mpupomdy. ¥ 2024-2025 pp.
chopmyBaBcs CTiiiKmiT aTMOC(EPHO-TPYHTOBHI BOTHUH Ne(INT, 3yMOBICHUH ITOEIHAH-
HSM BHCOKHX TeMmIieparyp, Aedinury omamiB i 3pocTaHHS BHIApOBYBaHHA. [lmHamika
BpOXKaHHOCTI BiJjoOpakae iHTerpalibHuil eekT Tpanchopmariit: y 2025 poui 11 piBeHb
3Hn3uBcs Ha 70-90% mopiBHSHO 3 10BOEHHHUM TiepionoM. [le cBimuuTh mpo BTpary mpo-
JYKIIHHOT cTiMKoCTI arponanamadriB i GpopMyBaHHS TOCTIPPUTALIHHOTO PEKUMY iX
¢dyskuionyBaHHs. OOIPyHTOBAHO, 1110 BCTAHOBJICH] 3MiHH BiIOBIIAfOTh MTOCTIppHUTaLii-
Hill apuam3anii — cnennpigHOMY THITY TipOEKOIOTIYHOI TpaHCcHOpMAILii, TIOB’ I3aHOMY 3
BTPATOIO BOAOPETYIIOIOUOTO SiIpa CUCTEMU. Pe3ynbraTu JOCIiIKEHHS! MatOTh PaKTHIHE
3HAYEHHs JIJI PO3POOJICHHSI CTPATEriil MiCIIBOEHHOTO BiJIHOBJICHHSI TEPUTOPIH 1 TpaH-
chopmartiii cructeM Bo03a0e3MEUCHHS B YMOBaX KIIMaTHYHUX 3MiH.

KnrowoBi cioa: KaxoBchke BOJOCXOBHIIE, TiJPOEKOIOTiYHA TpaHChOpMaIlis,
3pOIIyBaHi arpoiaHAmaTH, MOCTippUTALliiHA apUAU3aLlis, BOTHUA PEXKUM, TiIpoTep-
MivHi yMoBH, OTCI, Gi0mpOXyKTHBHICTH, CYITyTHUKOBUH MOHITOPHHT, XepCOHCHKA 00-
JaCTh.
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IMocTranoBka mpodsemu. [ToBHOMacimiTabHa BilichKOBa arpecist pociii-
chKol (enepanii npoTu YKpaiHu cTana MOTYKHUM YHHHHKOM TpaHchopmarrii
MIPUPOTHO-AaHTPOIIOTEHHUX CHUCTEM, 30KpeMa BOIO3AJIEKHUX arpojaHamadTiB
MiBJIGHHOTO perioHy Kpaiuu. HaiOuibln KpUTHYHI 3MiHH BiIOYIHCS y Mekax
30HU 3pouryBaHoro 3emiuepoOctsa [liBaas Ykpainu, ne QyHKIIOHYBaHHS MPH-
POIHO-TOCTIONAPCHKUX CHUCTEM TPUBAJMM Yac BU3HAYAJIOCSd AHTPOIIOTEHHO
PEryIbOBaHUM TiPOJIOTTYHUM PEXKUMOM, CPOPMOBAHUM 3aBJIsiki KaxoBchkOMY
BOJIOCXOBHIIY Ta PO3raiyKeHill ipuraniiinii iHdpacTpykrypi. BiifHa icTtoTHO
3aroCTpuIia HasiBHI MPOOJIeMH BOJHOT Oe3MeKH, opyIuiIa podoTy BOJIOTOCIIO-
JMApChKUX CHUCTEM 1 CTBOPHIIA HOBI PU3UKH JIJIsl €KOJIOTIYHOI CTIMKOCTI TEpUTO-
piii, 1110 Bxke niepeOyBa il BINTMBOM KJIIMAaTUYHUX 3MIH 1 3pOCTar0doro aedi-
LUTY BOTHUX pecypceis [1-5].

[liBnens Ykpainu XxapakTepu3y€eThes MiABUIEHOO KITIMaTHYHOO BPa3IIu-
BiCTIO, AE(IIIUTOM BOIHUX PECYPCIB 1 3HAYHOIO 3AJIEKHICTIO arpOBUPOOHUIITBA
BiJI MITYYHOTO BOAOIIOCTAYaHHS. Y CTEMOBIH 30HI pidyHa KUTBKICTH atMocdep-
HUX omaaiB cTaHOBUTH 300-500 MM, Tomi SK MOTEHITiIiHA eBamOTpaHCITipaIis
OUTBII HIK y 2 pa3u MepeBHINye X HaIXOHKEHHS. 3a TAaKUX YMOB caMe ipHra-
iHI CHCTEMU 3a0e3MedyBaai CTa0lTi3allil0 BOAHOTO OajaHCy, MiATPUMaHHS
MIPOAYKTUBHOI I'PYHTOBOI BOJIOTH, ITOM SKIIEHHS TEIUIOBOTO HABAHTAKEHHS Ta
¢dyHkiionyBanHs arponagamadris y BogoaedinuTHoMy cepenosuii [1, 6, 7].
IMocunenns apuan3aniiHUX TEHICHIIIN, 3pOCTAaHHS YaCTOTH EKCTPEMAaJIbHO
BHUCOKHX TEMIIepaTyp 1 30UIbIICHHS] WMOBIPHOCTI aTMOC(EpHHUX i TPYHTOBUX
mocyx (hOpMyIOTh JOBTOTPUBAJII T1APOEKOJIOTIUHI PU3UKU TSI arPOESKOCHUCTEM
cTernoBoi 30HU YKpainu [8].

KitouoBUM BOIOPETYIIIOI0YMM €IEMEHTOM PerioHaIbHOI T1IPOIOTrigHOT
CHUCTEMH BIPOIOBXK APYyToi mosoBUHU XX — novyatky XXI cromitrs 6yno Kaxos-
ChKe BopocxoBuIie. BoHo BukoHYBao (QyHKIIT akyMymsiii Ta epepo3nouity
BOJIHUX PECypcCiB, MiATPUMaHHS PiBHIB IPYHTOBHX BOJ, PETYJAIIl MOBEpXHE-
BOTO CTOKY, BOJOIIOCTAUaHHs Ta 3a0e3MmevyeHHs (PyHKI[IOHYBaHHS 3POIIyBaib-
Hux cucteM. Y mexax [liBaHs Ykpainu Kaxosceke Bomocxowiie GhopMyBaio
BOJIOTOCTIONNAPCHKE SAPO, Bif SKOTO 3aj€KalH 3POILICHHS, BOA03a0e3MeueHHs
HAaCeJIeHNX ITyHKTIB, IPOMHUCIOBOCTI, arpapHOT0 CEKTOPY Ta €KOJOTIYHHUIA CTaH
BOZIO3AJIEKHUX TepHuTOpil [5, 9, 10]. JlomarkoBe HaIXOIKEHHS BOJIOTH B arpo-
JaHAMmAa)TH CIPHUSIIO aKTUBI3alii IPYHTOTBOPHUX 1 TiAPOJOTIYHHUX IPOIECIB,
3HIKCHHIO TEMIIepaTypHOTO HABAHTAKEHHS, T ABUIIICHHIO O10TPOTyKTUBHOCTI
Ta crabii3aii BpoXKaHOCTI CUTLCHKOTOCTIOAAPCHKHUX KyIbTyp [7, 11].

PyitnyBanns rpe6sni Kaxoscskoi I'EC y uepBai 2023 poky Ta moanbiie
ocymeHHs KaxoBChKOTO BOOCXOBHIINA CIPUYMHMIN MAacIITaOHy TiIpOeKosIo-
riuny Tpanchopmarito periony Hmwxuaporo JlHinpa Ta mpuiIeriuX TEPUTOPIH.
HacnigkamMu karactpodu crand BTpaTa BOIOPETYIIOIYOT (YHKIT CHCTEMH,
MOPYIICHHS OallaHCy MOBEPXHEBHX 1 MiJI3EMHUX BOJ, TPUITMHEHHS M0/1a4i BOIN
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JI0 MaricTpaJbHUX KaHaJiB, 3MiHA TEMIEpPaTypHOIo Ta TiAPOXIMIYHOTO PEKH-
MiB, TpaHcdopMallis pyclIOBHX i 3alUIaBHUX MPOLECIB, a TAKOXK (HOPMYBaHHS
JIOBFOTPUBAJIMX CKOJIOTIYHUX PHU3UKIB JIJII BOJHUX 1 HA3€MHHX EKOCHCTEM
[2,5,9, 10, 12]. JIns 30HU 3pOIIEHHS 1I€ 03HAYAIO0 BTPATy TOJIOBHOTO JKEperia
ipuraniiHoro Bogo3adesneueHHs Ta nepexia BiJl KEPOBAHOTO BOJHOTO PEKUMY
JI0 KJIIMaTHYHO JIETEPMIHOBAHOTO (PYHKI[IOHYBAaHHS TEPUTOPIi.

AHaJi3 ocTaHHix xociaimkeHb i myOnikamiii. CyuacHa TpaHcgopmartis,
3yMOBJIEHA BTPaTOI0 BOIOTOCIIOAAPCHKOTO SIIpa, Ma€ KOMITIEKCHHH, Oaratodakrop-
HUI XapakTep i GOpMY€EThCsI TiJ] BIUIMBOM NOEIHAHHS BOEHHUX, TiAPOIOTTYHHX 1
KJIIMaTUYHUX YUHHUKIB. Pa30M i3 IPUMMHEHHSIM IpUTaIiiHOTO BOI0320€3IeueHHS
BiIOyBalOThCSl PYyHHYBaHHSA TiIAPOTEXHIYHOI Ta EHEPreTHYHOI iH(PACTPYKTYpH,
3HIDKEHHS PiBHIB IPYHTOBHX BOJ, MOPYIIEHHS TiApOJOTiuHOI 3B 513aHOCTI TEPUTO-
pii, nerpaaartist BOJOMM 1 BOJOTOKIB, OOMEKEHHS JIOCTYILY JIO BOJHUX i 3MEIbHUX
pecypciB, MiHYBaHHSI TEPUTOPId Ta CKOPOYEHHsI IUIOL] CLTLCHKOTOCIIONAPCHKOTO
Buxopuctanns [10, 13, 14]. ¥ mux yMmoBax BogHa Oesrneka YkpaiHu HaOyBae KpH-
TUYHOTO 3HA4Y€HHS, OCKUIBKM PyHHYBaHHSI BOJOTOCIIOAAPCHKOI 1H(PPaCcTpyKTypH
MIJICHITIOE 3aJIOKHICTh TPUPOJHO-TOCTIOAAPCHKAX CHUCTEM Bijl KIIIMATHUHUX €KC-
TpeMyMiB, OOMEKY€ MOXIMBOCTI YIPaBIiHHS BOJHUMU PECypcaMH Ta iCTOTHO
YCKJIaJTHFO€ TPOIIECH IMTICISIBOEHHOTO BiTHOBJICHHS TepuTopii [3—5, 10].

KnrouoBuM HacmigkoM 3a3Ha4eHUX MPOLECIB € BTpaTa TiApOEKOIoriv-
HOI cTaOUIbHOCTI Ta OIOKIIMAaTHUYHOI CTiKOCTi TepuTopili. Brpara BogHOTO
Oy(depa moCHIIIOE 3aJIKHICTh MPUPOTHO-TOCTIONAPCHKUX CHCTEM BiJl KiliMa-
TUYHUX KOJIMBaHb, 110 MPOSIBISIETHCS Y 3pOCTaHHI JeilUTy IPyHTOBOI BOJIOTH,
MiJIBUIIICHH] TEIIOBOTO HABAHTAXXCHHS Ta JIErpajallii POCIMHHOIO IOKPHUBY.
VY cucreMHOMY BUMIpi Taka TpaHchopMariis MOXXe pO3IIISAATHCS SIK PEKUMHAN
3CyB, TOOTO TIepexia CKIaJHOI €eKOCHUCTEMHU IO HOBOTO cTaHy (DYHKIIOHYBaHHS
micnst BTpaTH cTadinizyrodoro unHHuUKA [15-18]. 0 30HM 3pOILICHHS TaKUM
cTallTi3ylouuM YMHHUKOM OyJI0 ipuraiiiiHe BOJOMOCTavYaHHs, ke 3abe3neuy-
BaJIO Tipoioriuny Oy(hepHiCTbh, M ATPUMYBAIO MPOAYKTUBHY BOJIOTY TPYHTY Ta
3MEHIITYBaJIO MPOSBHU JITHHOTO BOAHO-TETNIOBOTO CTPECY.

Ha BimMiHy Biji KJaCMYHUX MPOLECIB apuu3allii, 3yMOBJICHUX Tepe-
B)KHO KJIIMaTHYHUMH YMHHHKaMH, CydyacHa TpaHC(OpMaIlisi 30HU 3POLICHHS
Ma€ BUPaXCHUH TiIPOEKONIOTIYHUHN XapaKTep, OCKIIBKH MOB’s3aHa 3 BTPATOIO
KIIIOYOBOTO BOJIOPETYINIOIOUOTO efeMeHTa cuctemu. [locrippuraniiina apuam-
3anist GOPMYETHCS SIK Pe3yNbTaT OETHAHHS KIIMATHYHOTO BOAHOTO NEe(ilIHTY,
NPUMUHEHHS. MITYYHOTO BOJONOCTAYaHHS, 3HIKEHHS JOCTYIHOI IPYHTOBOI
BOJIOTH Ta Jierpajaliii pocauHHoro nmokpusy [19]. IloxiOHi mpoiiecu BUMararTh
KOMIIJIEKCHOT OL[IHKH, IO MOEJHYE aHali3 BOAHOTO PEKUMY, TiAPOTEPMIUHUX
YMOB, I'PYHTOBOTO 3BOJIOKEHHSI Ta 010()i3UUHOr0 cTaHy pocIuHHOCTI [20-22].

BaxxnuBuM 1HCTPYMEHTOM JOCTIDKEHHSI TaKUX TpaHchopmalliii € nuc-
TaHIlifHe 30HAYBaHHA 3eMii Ta reoiHpopMauiiianii anani3z. CymyTHHUKOBI
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MOKAa3HUKU 3a0€3MeUyI0Th MOKIJIMBICTh OL[IHIOBATH MPOCTOPOBO-YACOBI 3MiHM
POCIIMHHOTO TOKPUBY, TEMIIEPATYPHOTO PEKHUMY Ta IPYHTOBOTO 3BOJIOXKEHHS
Ha BEIMKHX TEPHUTOPISLX, 30KpeMa B yMOBaxX OOMEKEHOTO JOCTYIY A0 MOJIbO-
BUX JaHUX uepe3 okynauito Ta BoeHHI pusuku. [Hmexc OTCI, po3poOnenwmii
st Sentinel-3 OLCI, € gytnuBuM 10 BMicTy xstopodiny, (hi3ionoridyHoro crany
POCIIMHHOCTI Ta 3MiH (DOTOCHHTETHYHOI aKTUBHOCTI [23, 24]. Y moenHaHHI 3
JaHUMU LI0/I0 IPYHTOBOT BOJIOTH, T1APOTEPMIYHMUX YMOB 1 KIIMAaTHYHAX aHOMa-
7 BiH MOKe BUKOPHCTOBYBATUCS SIK 010()i3MYHMI 1HIUKATOP TiIPOEKOIOrid-
HOTO CTpeCy TepUTOPii.

Jocnimkenns, npucBsyeHi Haciiakam pyiinyBanHs Kaxoscekoi [EC ta
OCYILIEHHS BOJOCXOBHILA, BKE BUCBITIIIOIOTH 3MiHM B MEXaX KOJIHUIIHBOI aKBa-
TOPii, TpaHC(HOPMAIIiI0 POCTMHHOTO TTOKPHUBY OCYIIEHOTO JIOXKa, IPUPOIHI CIIe-
Hapii pO3BUTKY TepUTOpii Ta ekoJoriuHi Hachiaku karacrpodu [9, 12, 25-30].
BojHouAac riipoeKoIoriyHi HACIIKA BTPATH BOJOCXOBHUIIA CaMe JUISl 30HH 3PO-
LICHHS MIBIHSA YKpaiHU, BKIFOYHO 3 TIEPEXO/IOM BiJl BOJOPETYIIFOKU0I CTa01Ib-
HOCTI JIO IOCTiIppUTAIIfHOT apuIu3allii, HoTpeOyTh OKPEMOro KOMILICKCHOTO
aHai3zy.

Meta poc/izKeHHs] — OLIHUTH TiAPOEKONOTIYHI HACTIIKA pyHHYBaHHS
Kaxoscekoi 'EC 1 ocymienHst KaxoBChKOrO BOJIOCXOBHINIA T2 BCTAaHOBUTH
MIPOCTOPOBO-YACOBI 3aKOHOMIPHOCTI TIEpEXOy 30HH 3pOLICHHS XepCOHCHKOI
00JacTi Bii BOAOPETYIIO0YO0T CTabIIbHOCTI 10 OCTIppHUraniiHoOl apuan3arii.

Marepianu i METOIU JTOCIIJIKECHbD.

Tepurtopist mocaimxennsi. O0’€KTOM JOCHI/PKCHHSI € 30HAa 3POLICHHS
XepcoHChKOT 0051acTi sIK BOAO3aJIeKHA TPHPOAHO-TOCIIONAPChKA CHCTEMA,
¢dyHkionyBaHHS sikoi Oinbie 60 poKiB BU3HAYAIOCS PEryIbOBAHUM TiJpOJIo-
TYHUM peXuMOM KaxoBCHKOTO BOIOCXOBHILA Ta OB’ S3aHOIO0 3 HUM TiipoMe-
JiopatuBHOIO 1H(pacTpykTyporo. TepuTtopist po3TaiioBaHa Ha MiBIHI YKpaiHU
B Mexax [IpM4OpHOMOpPCHKOT HU30BUHU Ta HAJEKHUTH JIO CTEIOBOI IIPUPOI-
HO-KJIIMaTHYHOI 30HU. PerioH xapakTepu3yeThCsi BUCOKMMH TeMIlepaTrypamu
MOBITPSI, HU3BKOIO KUTBKICTIO aTMOC(epHUX OmajiB, 3HAYHUM Ae]illuTOM MpH-
POAHOTO BOJIOT03a0e3MeueHHsI Ta KPUTHYHOIO 3aJIS)KHICTIO arpOeKOCHCTEM Bij
MITYYHOTO BojomnocTadanns [7, 10].

VY riApoeKoIOTiYHOMY acrekTi XepCOHChKa 00JIaCTh € OHHUM 13 KIIH0YO-
Bux perioniB [liBaus Ykpainu, e BOJHUN pEKUM arpoiaHAmadTiB BU3HAYABCS
noegHaHHsIM AediuuTy armochepHuX omnaaiB 1 (QyHKIIOHYBaHHS BEITUKUX
BOJIOPETYIIIOIOUNX Ta ipuraniiinux cucteM. Jlo pyiHyBanns rpedni KaxoBcbkoi
I'EC KaxoBcbke BOIOCXOBHIIE BUKOHYBAJIO POJIb 0230BOTO PETYISATOPa BOAHOTO
OaslaHCy TepUTOPii, 3a0e3MeuyOur aKyMYJISIIIIFO PICHOT BOJTU, dKUBJICHHS Mari-
CTpaNbHUX KaHaJliB, MATPUMAHHS PiBHIB IPYHTOBHX BOJ, MEPEPO3MOALT BOJI-
HUX pecypciB Ha BincTanb noHaa 200 kM i cTabinizanito NpoAYKLUiHHUX MpoLie-
CiB y 30Hi 3pOILIECHHS.
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3arajipHa miIoia XepcoHChKOi 001acTi CTAaHOBUTH 2 846,1 THC. Ta, 3 IKUX
1 971,0 tuc. ra, ado 69,3%, npunajgae Ha 3eMJli CLUIBCHKOTOCTIONAPCHKOTO MPH-
3HaueHHs1. [Tnomia pisut cranoButh 1 777,6 Tuc. ra. Taka cTpyKTypa 3eMIIeKo-
pHUCTYBaHHSI CBIIYUTH PO BUCOKUH PIBEHb arpapHOro OCBOEHHS TEPUTOPIi Ta
3HAUHY 3aJICKHICTB ii €KOIOTTYHOT CTIHKOCTI BijI CTaHy BOJHOTO peskuMy. B ymo-
BaX CTEMOBOTO KJIIMaTy caMe CITiBBIJHOIICHHS MiX MPUPOAHUM 3BOJIOKEHHSM,
LWITYyYHAM BOJOINOCTAYaHHSM, PIBHSMH IPYHTOBUX BOJ 1 BHIIQPOBYBaJbHUMH
BTpaTaMy BU3HAYA€ 3JaTHICTh arpolaHamadTiB TiATPUMYBATH O10MPOLYKTHB-
HICTbH Ta €KOJIOT1YHY piBHOBArY.

[ pyHTOBHI IOKPUB 00J1ACTI PEICTABIEHUH IEPEBAKHO MATIOTYMYCHUMH
MiBAEHHUMH YOPHO3EMaMH Ta TEMHO-KaIITAHOBUMH IPyHTaMu. YacTka miBJeH-
HUX YOPHO3EMIB CTaHOBHTH 43,7% 3aranbHoi IO, TEeMHO-KaIITaHOBHX IPyH-
TiB — 30,7%. BmicT rymycy B IpyHTax periony Bapitoe B mexax 0,30-3,85%, mo
CBIAYUTH NPO MiABUIICHY BPA3JIUBICTh IPYHTOBOTO MOKPUBY 0 JeTpagamiiHuxX
MPOIECIB 32 YMOB JIe(DillUTy BOJIOTH, BUCOKOTO TEPMIYHOI'O HABAHTAXKCHHS Ta
IHTCHCUBHOT'O 3eMJICKOPHCTYBAHHSA. Y TiPOEKOJIOriYHOMY KOHTEKCTI Il IPYHTH
€ YyTJIMBUMHU JI0 3MiH BOJTHOTO OaJIaHCY, OCKIJIbKH BTpaTa PEryJISIPHOTO 3BOJIO-
JKEHHSI MOXK€ CIPUYMHATH MPUCKOPEHHS TpoleciB Aerymidikarii, nedmsmii,
BTOPUHHOT'O 3aCOJICHHS, YIIIIBHCHHS, 3HW)KCHHSI O10JI0riuHOI aKTMBHOCTI Ta
BTpaTy MPOILYKTUBHOI BOJIOTH.

[IpoekTHa rI0IIa 3pOITYBaHUX 3eMeNb 00nacTi cranoBuia 426,4 Tuc. ra,
mo cknagano omuspko 20% 3pomyBaHux 1ol Ykpainu (puc. 1). @akruune
BHUKOpPHUCTaHHA 3polryBanbHuX cucteM y 2003—2021 pp. xonuBajocst B Mexax
250-315 tuc. ra. OcHOBHI 3poIIyBabHI CUCTEMH 30CEPEIKEH1 Ha JTiBOOEPEkIKi
Huinpa, 3oxkpema Kaxoschka, Kamanyanbka Ta KpacHo3Ham’siHCBKa, Kepe-
JIOM BojonocTayaHHs skux Oyno KaxoBceke BomocxoBuiie. Came 1i CHCTEMH
(opMyBasu IPOCTOPOBUI KapKac IITYYHOTO BOJ03a0E3IEUCHHSI TEPUTOPIi Ta
3a0e3rneuyBalii MiATPUMaHHSI BOAHOTO PEXHUMY arpojaHimadTiB y HaHOUIbII
MOCYIUIMBIN YacTHHI 00JacTi.

UYacruna I[Hrysemnpkoi 3polryBaibHOi cucTeMHu (YHKIIOHYBajla Ha mpa-
BOOEpexKi 007acTi Ta BUKOPHCTOBYBAIA BOJM PiUKK [HryIenpb i3 migBUILICHOIO
MiHepaiizamiero. e 3ymoBmoBano crenudiky ripoxXiMiYHOrO PEeKUMY Mpa-
BOOEPEIKHUX 3POIIYBAHUX 3€MEJIb 1 MiJABHUINYBAJIO 3HAYCHHS KOHTPOJIO SKO-
CT1 MOJMBHOI BOJM AJIS 3a1100iraHHsl BTOPUHHOMY 3aCOJICHHIO TPYHTIB. Takum
YHHOM, TEPUTOPISL AOCHIPKEHHS IOEAHYE Pi3HI TUITH BOJ03a0€3TICUCHHS: BEJIH-
KomaciTabHe BopormocTadanHs 3 KaXoBCHKOTO BOJOCXOBHILA, JIOKAJIbHI CHC-
TEMH 3pOILEHHS, MpaBoOepekHE BUKOPHUCTAHHS BOJ IHTYIbIS Ta NpPUpPOIHE
arMoc(epHe 3BOJIOKEHHS, 1[0 CTBOPIOE CKIAJHY TiPOCKOJIOTIUHY CTPYKTYpY
periony.
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Puc. 1. Po3milieHHs1 3ponIyBaHHX 3eMeJlb | MaricTpajabHUX 3pOIIYBAJIbHUX KAaHAJIB
y Mexkax XepcoHChbKOi 00J1acTi

Teputopist XapaKTepHU3y€eThCsl MOCYIUTHBAM CTEIOBUM KJIIMaToM, BHCO-
KOIO CyMOFO akTUBHUX Temrmepatyp noHaa 3000 °C 3a pik i gedinurom atmoc-
(depHoro 3BoyokeHHS y BereraniiiHuil mepioa. CepenHbOpiuHa KiUTBKICTh
arMocdepHux onaiB cranoBuTh 300-500 MM, puyOMy Maii’Ke KOXKEH APYyTruit
pik ix oOcsr € kpuTHuHO HU3bKUM — MeHuie 400 mm. [loTeHuiiina eBanoTpaH-
cripatiist TpuOIM3HO BIBIYl MEPEBUIIYE HAIXOIKEHHS aTMOC(HEpHUX OmNaIiB,
10 3yMOBITIOE IPUPOJHY apUIU3aLIiI0 TEPUTOPIT Ta KPUTHUHY 3aJIEKHICTD arpo-
BUPOOHHUITBA BiJl IITYYHOTO BOJOMOCTAuYaHHS.

3a rakux yMoB KaxoBchKke BOJJOCXOBHIIIE Ta 3POIIYBajbHI CHCTEMU BHKO-
HYBaJIM KOMILJIEKCHY BHPOOHHYY Ta TipoeKosoriuny (yHKIi0. Bonu miarpu-
MyBaJll BOIHUM OamaHC TepUTOPii, CIPHUSIM MOMOBHEHHIO 3alaciB IPYHTOBOI
BOJIOTH, BIUTMBAJIM Ha PiBHI IPYHTOBHUX BOJI, 3MEHIIIYBaJIU MPOSIBH aTMOCHEpHOT
Ta IPYHTOBOI MOCYXH, 3a0€3MeUyBai TpaHCHipaIiiiHe OXOJIOIKCHHS POCIIHH-
HOTO MOKPHUBY Ta YaCTKOBO [TOM’SIKIITYBaJIH JIOKAJIbHI IIPOSIBU TETIJIOBOTO CTPECY.
[Ticns BTpaTH BOTO BOAOPETYIIOIOYOrO €JIeMEHTa MPHUPOAHA MOCYNUTHBICTh
perioHy crana BU3HaYaJIbHUM YHHHUKOM (PYHKIIOHYBaHHS arposiaHamadris.

Cranom Ha mrotuii 2026 poKy THMYacOBO OKYIOBAaHMMH POCIHCHKHM
arpecopoM 3anuriartees 72,11% teputopii XepcoHchkoi 00JacTi, 30kpema
Besl JiBoOeperkHa 11 yacTWHa, A€ 30cepelkeHo Onm3bko 93% 3polryBaHuX
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3eMenb 00acTi, 425 HaceleHUX MyHKTIB 1 3HAYHA YacTHUHA arpapHOi Ta BOJO-
rocrofapchkoi iH(pacTpykTypu. Llsi oOCcTaBMHA Mae MPUHIMIIOBE 3HAYCHHS
JUTsL THTEepHpeTallii pe3yybTariB JOCHIKCHHS, OCKIJIbKH OKYIIAIlis TEePUTOpIi
00MeXy€e MOXKIMBOCTI HA3EMHOTO MOHITOPUHTY, YCKJIAJIHIOE YIIPABIIHHS BOJI-
HUMH pecypcaMu, BiTHOBIICHHS KaHAJIB 1 HACOCHUX CTaHIIIH, a TAKOXK MOCUITIOE
3HAUCHHS TUCTAHIIITHOTO 30H1yBaHHS 3eMIIi Ta re0iHPOPMAIIHOTO aHaITI3Y SIK
OCHOBHHUX 1HCTPYMEHTIB OI[IHIOBAHHS T'iJJPOCKOJIOTTYHUX 3MiH.

Mepiogn pociaimkennsi. [jiss mpocTOpPOBO-4acOBOTO aHAII3Y TiIpOEKO-
JIOT14HOI TpaHCOpMaIii 30HHU 3POILIEHHST XepCOHCHKOT 001acTi 00paHo nepiox
2021-2025 pp., SKUil OXOIUTIOE TOCII0OBHI €Tany Nepexoy Bijl BOIOPETYII0-
10401 cTabiIbHOCTI 0 mocTippuraniinoi apuausanii. Takuil yacoBuii iHTEpBa
JIO3BOJISIE TIOPIBHATH CTaH TEPUTOPIl J0 MOYaTKy MOBHOMACIITaOHOI BilHH, Y
NepioJ] YaCTKOBOTO NMOPYIIEHHS (DYHKIIOHYBaHHS BOIOTOCIOAAPCHKUX CHUCTEM,
micnst pyiinyBanHst KaxoBcepkoi 'EC Ta B mepiii moBHi Beretauiiini ce3oHu 6e3
3pOLICHHS Ta ocymeHHs: KaXoBChKOTO BOJJOCXOBHIIIA.

2021 pik — po3msiiaBcs SIK JOBOCHHHH pedepeHTHUH nepion QyHKIIOHY-
BaHHs ipuraiiiiHoi cucremu. Y 1eit yac KaxoBcbke BOJOCXOBHUIIE BUKOHYBAJIO
Ba)KJIBY BOJIOPETYITIOKOYY (DYHKIIi10, 320€31euyBaJio Mo1ady BOJH JI0 MariCTpaib-
HUX KaHaIiB, MATPHUMYBAJIO pOOOTY 3pOIIYyBaIbHUX CHCTEM, (POPMYBaO yMOBU
JUIsl CTaOlTBHOTO BO/I03a0e3nedeH st arpoianaAmadTiB i HaceIeHUX MyHKTiB. Lei
MepioJ] BAKOPUCTAHO K 0a30BUH JJIsl OLIHIOBAHHS MIPOCTOPOBOI CTPYKTYPH 3pO-
HIEHHS, O10MPOAYKTUBHOCTI POCIMHHOTO TIOKPUBY Ta TIPOTEPMIYHAX YMOB.

2022 pik — xapakTepu3yBaBCsl K €Tall 4aCTKOBOTO MOPYIIECHHS (yHK-
IOHYBaHHS arpOBUPOOHUIITBA, BOAOTOCIIOAAPCHKOT Ta 3pOUIyBalbHOI iH(pa-
CTPYKTYpH B yMOBax NnoBHoMaciuTaOHOi BiiHH. Ha 1ibomy ertari nposiBuincst
Mepir O3HaKM JecTalOurizallii CUCTeMHU: CKOPOYCHHS OOpOOIHOBAHMX ILIOII,
MOLIKO/DKEHHSI 1HPpacTpyKTypH, 0OMEKEHHSI JIOCTYIy A0 TOJMIB, MOPYLICHHS
JIOTICTUKH Ta 3pOCTaHHs BOEHHOTO BILTMBY. BomHouac KaxoBckke BofocxoBuie
e 30epirajao BOJOPETYJIOUY poiib, ToMy 2022 pik MOXXKHA PO3INISLIATH SIK
MEPexiIHUN MK JIOBOEHHOIO IPUTaIlifHOI CTAOUIBHICTIO Ta MOAAJBIIUM TijI-
POJIOTIYHUM KOJIAIICOM.

2023 pik — € MepeIOMHUM €TaroM JOCHIDKSHHsI, OCKIJIBKU 6 UYepBHSI
2023 poky BimOynocs pyiiHyBanHs Kaxoscekoi 'EC, mopmamnbiiie ocyieHHs
KaxoBchkoro BOOOCXOBHIIA Ta BTpaTa OCHOBHOTO JIXKepesia ipuramiiHoro Boao-
3abe3neuenHs [liBnusa Yipainu. s 30Hu 3porieHHst XepcoHChKOT obnacTi 1e
03HAYaJI0 MMPUIMHEHHS 10J1aui BOAM JI0 MariCTpajibHUX KaHAJIB, BTPATy BOJO-
peryitorodoro oydepa, mopynieHHs B3a€MO3B’3KIB Mi’K TIOBEPXHEBUMHU Ta TIiJI-
3eMHHMH BOJIAMH, & TaKOXK Pi3Ke 3pOCTaHHS 3aJICKHOCTI arponaHamadTiB Bil
aTMocdepHUX orasis.

2024-2025 pp. — po3misaanucs SK IMEpUIl MOBHI BEreTaliiiHi Ce30HH
0e3 (yHkiionyBaHHS KaXOBCHKOTO BOJIOCXOBHINA SIK JKEpesa 3pPOIICHHS Ta
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peryasitopa BogHoro pexxumy. Came B 1iei mepioj] cTaau HalOLIbII BUPA3HUMU
HACJIAKK MOCTippHUramiinoi tpancdopmarii: popMyBaHHs CTIHKOTO BOIHOTO
nedinuTy, MOCUJICHHS TEIJIOBOTO HABAHTAXKCHHS, 3HW)KEHHS O10MPOIYKTHB-
HOCTI POCIMHHOIO MOKPHUBY, Jerpajallis arpoOeKOCUCTeM 1 IMOCUJICHHS O3HaK
apuau3ariii.

KittouoBuM aHamITHYHUM MicsiieM 00paHO JIMTIEHB SIK [1ePio] MaKCUMallb-
HOTO TETJIOBOTO HABAaHTa)XEHHS Ta BOAHOTO CTPECy POCIHUH. Y TiIpOeKosIoriv-
HOMY aCIIeKTi JIUTICHb € HAWO1IbII IHPOPMATHBHUM NEPiOZIOM ISl 1IarHOCTUKU
MOPYIIEHb BOAHOTO PEXKHUMY, OCKIIBKH caMe B IIel 4ac MOEAHYIOTHCS BUCOKI
TEeMIIepaTypH, IHTCHCUBHE BHIIAPOBYBaHHS, 3HW)KEHHS JIOCTYIHOI I'PYHTOBOI
BOJIOTH Ta MaKCHUMajlbHa 1moTpeda pocivH y BoAi. 3a yMOB (pyHKIIOHYBaHHS
3pOLICHHS 1Ii YAHHUKHA YAaCTKOBO KOMIICHCYBAJHCSl IITYYHHUM BOJONOCTAYaH-
HSIM, TOJI SIK Y MOCTippUTalliiHU{ Tepioll BOHU 0e3MocepeiHb0 TpaHCHOpMY-
IOTBCSI Y BOJTHHH 1 TETUIOBHH CTpec.

Came B JIMITHI B1I0OYBatOTHCSI KPUTUYHO BaXKIIUBI (heHoJoruHI (ha3u po3-
BUTKY MIi3HIX SIPUX KYJIBTYp — COHSALIHHKY, KYKYpYyA3H, COl Ta OBOYEBHUX KYJb-
TYp, SIKi Ha 3pOLIYBaHMUX 3eMJISIX MMepeOyBaroTh Y CTaJisIX aKTHBHOI BereTarii,
uBiTiHHA Ta (opmyBaHHsi Oiomacu. Lle 3abesneuye HaWOUIBII KOHTpAacTHY
nudepeHLiaiio MK 3pOIlyBaHUMH, TPHICTIUMH Ta HE3POLIYBAaHHUMHU 3€M-
asivud. ToMy numeHb oOpaHO SIK PEeNpe3eHTATHBHUM Tepioa Ui BHSIBICHHS
IIPOCTOPOBUX HACIIAKIB BTPATH ipUTallifHOTO BOJI03a0e3IEUEHHS, OI[IHIOBAHHS
010(hi3MYHOTO CTaHy POCIMHHOCTI Ta JIarHOCTHKH T1IPOEKOJIOTIYHOT Jerpaia-
uii Tepuropii.

Jlxxepena maHuX. Y JOCIIPKEHHI BUKOPUCTAHO KOMILICKC Pi3HOTHITHUX
JAHKX, [0 JIO3BOJISIOTh OI[IHUTH 3MIHU BOJHOTO PEXHUMY, KIIMAaTHYHUX YMOB,
CTaHy POCIMHHOCTI, FAPOTEPMIYHOTO HAaBAHTAXKEHHSI Ta arPOBUPOOHNYOT MPO-
IOYKTUBHOCTI. [HTerpamist TigporeosioriyHuX, MeNiopaTUBHHUX, KIIMaTHYHUX,
CYNMYTHHKOBHX 1 CTAaTHCTUUHHUX JTAHUX 3a0e3Meuniia MOKIMBICTh KOMIUIEKCHOT
OLIIHKH T1IPOEKOIOTYHOT TpaHCPOopMallil TepUTOpii Micist BTpaT BOJOPETYIIIO-
10401 (yHKIIT KaxoBChKOro BOJOCXOBHUIIIA.

Jlo OCHOBHUX JIKepen JaHUX HajexaTh Marepiain KaxoBchkoi rigporeo-
JIOrO-MeJIiOpaTUBHOI EKCTICAMILIT, SIKi BUKOPUCTAHO IS aHAIli3y PO3MOILTY Tij-
POTEXHIUHOI MEpexi, MPOCTOPOBOTO MOJOKEHHS 3pOLITYBAaHHUX 3eMellb, QYHK-
LIOHAIBHOI CTPYKTYpPH MENIOPaTUBHUX CHUCTEM 1 PIBHIB 3aJsiTaHHS TPYHTOBUX
Box. Li 1aHi € BaXKJTMBUMM JIJIs OLIIHIOBAHHS JIOBOEHHOI T'iJIPOEKOIOT YHOT opra-
Hizalil TepUTOPii, OCKIIBKH T03BOJISIOTH BU3HAYUTH MPOCTOPOBI 30HU BILUIUBY
3pOLICHHS, AUISTHKH 3 OMU3bKUM 3aJISlTaHHSM I'PYHTOBHX BOJ 1 TEpUTOpIi, Haii-
OLTBII Yy TIMBI A0 MOPYILIEHHS BOAHOTO OaaHCy.

Hani Jlep>kaBHOTO areHTCTBa BOAHUX PecypciB YKpaiHW BHUKOPHUCTAHO
IUIs XapaKTePUCTHKU TUIOL] 3POILIEHHS, 00CSTIB BOm03a00py, Mojxadi 3polry-
BaJIbHOT BOJIM Ta (PyHKIIOHYBaHHS BOJOTOCIIONAPCHKOT iHppacTpykTypu. Bonn
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JIJIA 3MOTY OLIIHUTH poJib KaXxoBCHKOTO BOAOCXOBHUINA Yy 3a0e3MeueHH MTyY-
HOTO BOJIONIOCTAYaHHS, @ TAKOXK KUJIbKICHO OIMCATH 3MiHY BOJOTOCIIOAAPCHKOTO
PEeKUMY Iicisl pyHHYBaHHS T1APOTEXHIYHOTO KOMILIEKCY.

Marepianu JlemapraMeHTy PO3BUTKY CLIBCHKOTO TOCIIOAAPCTBA Ta 3pPO-
1ieHHs XepCOHCHKOT 00JIACHOT JIep>KaBHOT aJIMiHICTpaIlil BUKOPUCTAHO JJIs aHa-
T3y AMHAMIKH BPOXKAHOCTI, BTpAT MOCiBiB, CKOPOUEHHS 00pOOIIOBaHHX TJIOLI
1 3arajibHOTO CTaHy arpapHOro BHPOOHUIITBA. Y MeXaX IbOTO JIOCIIKEHHS
arpoBUPOOHUYI MMOKA3HUKN PO3IIISIAINCS SIK OMTOCEPEIKOBaHI 1HIAUKATOPH TijI-
POEKOJIOTIYHOTO CTaHy TEPUTOPII, 1110 BiI0OPaKaIOTh HACIIIKA BTPATH BOJTHOTO
3a0e3MeueHHs], OCUICHHS MOCYXHU Ta AETpajallii pOCIMHHOTO TIOKPHBY.

Knimarnunuii 6110k qanux copMoBaHO Ha OCHOBI MarepianiB Meteostat
(https://meteostat.net/), NOAA GSOD (https://www.ncei.noaa.gov/) ta ERAS-
Land (https://cds.climate.copernicus.ev/). lyist aHaITi3y BUKOPUCTAHO TIOKA3HUKH
arMoc(epHHX ONajiB, CepeHbOl Ta MAKCUMAIBLHOT TEMIIEPAaTypH MOBITPS, CyMU
AKTHBHHX TEMIIEPATyp, KUIBKOCTI JHIB 13 MaKCUMAJILHOIO TEMIIEPaTypOIO MOHA
+35°C, HiYHMX TeMIepaTyp 1 MOTEeHUiIHHOTo BUMapoByBaHHs. [loeqHaHHs cTaH-
LIMHUX CIIOCTEPEKEHb 1 peaHanizy 3a0e3MeYriio MOXKIIUBICTh IEPEBIPKHU Y3roKe-
HOCTI KJIIMaTHYHUX PAIIB, OLIHIOBAHHS TEMIIEPATYPHUX aHOMAJIii i BU3HAUCHHS
T1JpOTEPMIYHOTO HABAaHTAKCHHSI HA TEPUTOPIIO Y KPUTUYHI MIEPioin BereTarii.

CynytaukoBi nmani  Sentinel-3  OLCI  (https://browser.dataspace.
copernicus.eu/) BUKOPHCTAHO JJIsl OL[IHIOBAHHS XJIOPOQiIbHOI aKTUBHOCTI poC-
smuHHOrO TokpuBy 3a iHjekcoM OTCI. Lli naHi 103BONSAIOTH 3IHCHIOBATH MIPO-
CTOPOBO-YaCOBUH MOHITOPUHI CTaHy POCIMHHOCTI Ha perioHajIbHOMY piBHI
Ta BUSBJISTH PEaKilito arponanmmadriB Ha 3MiHY BOJHOIO pexumy. B ymo-
Bax OOMEXEHOTO JIOCTYIY JI0 3HAYHOI YaCTHHU TEPUTOPIi Yepe3 OKYMAIlo Ta
BOEHHI [Iil, AUCTAHIlIIIHE 30H/{yBaHHS 3eMJIi € KJIFOUOBUM JKEPEIOM 00’ €KTHB-
HOi iHpOpMaIii PO cTaH MPUPOAHO-TOCTIONAPCHKUX CUCTEM.

Kpim Toro, BuKOpucTaHO reoindopmariiifi mapu 3ponryBajbHIX CHCTEM,
MaricTpaJbHUX KaHaJiB, 3eMJICKOPUCTYBAaHHS, TIPUPOIHOT IPEHAKHOI MEpEKi,
BOJIOWM, BOJIOTOKIB Ta MEX aJMIHICTpPAaTUBHUX OJMHUILL. [I[pocTopoBa iHTErpa-
Iisl [UX MIApiB Jaja 3MOTYy BCTAHOBUTH B3a€MO3B’SI30K MIXK TiJPOTEXHIYHOIO
1HPPACTPYKTYPOIO, IPUPOJHUMH €JIEMEHTAaMH BOJHOTO MEPEPO3MOALTY, CTPYK-
TYPOIO 3eMJIEKOPHUCTYBAHHS Ta 30HAMH JIeTpaallii poCINHHOTO TOKPHUBY.

KomriekcHe BHKOpHCTaHa 0a3a JaHUX JIO3BOJWIIA OI[IHUTH TiJPOCKO-
JIOTIYHI HaCIifKu ocCylieHHs KaXOBCHKOTO BOJOCXOBHINA HAa KUIBKOX PiBHSX:
BOJIOTOCTIONIAPCHKOMY — 4Yepe3 3MiHy (YHKI[IOHYBaHHS 3pOIIYBaIbHUX CUCTEM;
rIpOKITIMaTHIHOMY — Yepe3 TuHaMiKy onaxis, Temmneparypu, I TK ta ETo; Gio-
¢iznuHOMY — Yepe3 3MiHy XJI0pOoQiNbHOI aKTUBHOCTI POCIIMHHOCTI; IPOCTOPO-
BOMY — 4epe3 reoiHopMalliiftHuil aHaii3 30H TpaHchopmartii.

OuinoBaHHA XJ10pO(piTbHOI AKTHBHOCTI POCIUHHOCTI 32 iHAEKCOM
OTCI. [n1s1 owiHIOBaHHS CTaHY POCIMHHOTO NOKPHBY, IHTEHCUBHOCTI (DOTOCHH-
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TETMYHOI aKTHBHOCTI Ta MPOCTOPOBO-YaCOBOI AWHAMIKH Oi0MPOXYKTUBHOCTI
Bukopuctano Terrestrial Chlorophyll Index (OTCI). ¥ mexax mporo gocii-
mxerHs OTCI po3risigaeThest siK MOKa3HUK BMICTY XJI0podisty Ta 010mpoayKTHB-
HOCTI, & TAKOX SIK 010(i3U4HUI 1HAUKATOP T'1IPOEKOIIOTIHHOTO CTaHy TEPUTOPIi.
Takuii migxig oOTPYHTOBAHHUN THUM, IO XJIOPOQiIbHA aKTHBHICTH POCIMHHOTO
MOKpUBY Oe3M0CepeIHbO pearye Ha 3MiHU JTOCTYITHOI IPYHTOBOI BOJIOTH, IHTEH-
CHBHICTB TEIJIOBOTO HABAHTAXKEHHSI, TIOPYLICHHS BOAHOTO OaJIaHCYy Ta PO3BUTOK
BOJIHOTO CTpECy.

[Hnexc po3paxoBaHO Ha OCHOBI cymyTHHKOBHX naHux Sentinel-3 OLCI
Level-1B. Buxopucranssi nqanux Sentinel-3 € AOIIIBHUM JJisi pEriOHATBHUX
JIOCHTIKEHb TiIPOEKOJIOTIYHOT TpaHCchOpMallii, OCKUTBKH IMPOCTOPOBE OXO-
IJICHHS CEHCOpPa JI03BOJISIE aHATI3YBaTH BEJIMKI TEPUTOPIi 3pOLIYyBaHUX 1 HE3PO-
LIyBaHMUX 3€Mellb, a CIIEKTPajbHI KaHaiu B o0iaacti red-edge € 4yTinMBUMU 10
3MiH (pi310JI0T1YHOTO CTaHy POCIMHHOCTI.

OTCI Buznauanu 3a ¢popmysoro [23, 24]:

OTCI=(B12—-BI11)/(B11 —B10) @)
ne B10, B11, B12 — 3Ha4eHHs BiIOWTTS BiAIOBIIHUX CIEKTPAILHUX KaHAJIB
cencopa OLCI: B10 — uepBoHa 30Ha crieKkTpa, 4yTJIHBa JO MONIMHAHHS XJI0PO-
(inom; B11 — 30na red-edge; B12 — OmmxHil iHppauepBoHUIA iana3oH.

AnropuTtMm 0a3yeThcs Ha aHami3i POPMH CIIEKTPaIIbLHOT KPUBOi B 00OJIACTI
red-edge, 10 € YYTIIUBOIO 10 KOHIIEHTpAIliil XJI10po(diy, IMiTbHOCTI IHCTKOBOTO
MTOKPHBY Ta (hi310JI0TIYHOTO CTaHy POCIMHHOCTI. 3MIilIEHHS Ta 3MiHA KPYTH3HU
red-edge MiNSHKY CHIEKTpa BioOpakaroTh 3MiHU MITMEHTHOTO CKJIaJy POCIIHH,
X BO03a0€e3MeYeHHs], aKTUBHOCTI (JOTOCHHTE3Y Ta CTYIEHS CTPECOBOTO HABaH-
taxenHsa. Came Tomy OTCI e npunaTHuM 17151 BUSBIICHHS JIeTpajallii poCiIuH-
HOTO TIOKPHBY, 3HI)KEHHS IPOLYKTUBHOCTI arpoueHo3iB 1 IpOCTOPOBOI i1€HTH-
(hikartii 30H TiAPOEKOIOTIYHOTO CTPECY.

Otpumani 3HaueHHst OTCI iHTepnpeTyBany BiIIOBIHO O LIKAJIN XJIO-
podinbHOI akTUBHOCTI: MeHme 1,8 — nyxe Hu3bka; 1,8-2,2 — Hu3bKa; 2,2-2.5 —
cepenss; 2,5-3,0 — minBumiena; 3,0-3,5 — Bucoka; moHan 3,5 — myxe BUCOKA.

VY rigpoekonoriuniil iHTepnperanii Hu3bki 3Ha4eHHs OTCI cBimyars ipo
MIPUTHIYEHUH CTaH POCIWHHOCTI, AeiluT XI0podindy, BOIHHUIA a00 TEIUIOBUI
CTpec, 3HWKEHHS TPaHCHipalliiHOl aKTUBHOCTI Ta BTpaTy MPOAYKIIHHOI CTil-
KOCTi arpomaHamadTiB. 3HaueHHS MeHIIe 2,2 pO3MISAalucCs SK 1HAMKATOP
3HAYHOTO T1POEKOJIOTIYHOTO CTpECy, IO TMOB’s3aHMui 13 NediluTOM MPOAYK-
TUBHOI I'PYHTOBOI BOJIOTH, IPUIIMHEHHSM 3POILLICHHS a00 HECHPUSATAMBUMH Tij-
poTepMivHUME yMOBaMU. 3Ha4eHHs 2,5-3,0 1 BHIIe XapaKTepU3yIOTh 3a/I0B1IIb-
HUIl a00 nOOpHil cTaH POCIUHHOIO MTOKPUBY, AKTUBHUH (DOTOCHHTE3, TOCTATHE
3a0e3Ie4eHHs BOJIOTOI0 Ta BUIILY OiOMPOIYKTUBHICTh arpoleHo3iB.

[opiBusiaus 3Hauenbs OTCI Mk JOBOEHHMM, BOEHHUM 1 MMOCTippUramiii-
HUM IIepioiaMH 103BOJIMIIO OLIHUTH IIPOCTOPOBO-UYACOBY PEAKIIII0 POCIMHHOCTI
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Ha BTpaty Boxpoperymordoi gyHkmii KaxoBcbkoro BomocxoBuma. Ocobnna
yBara MpuIiisuIacs TUMHEBUM 3HAUCHHSIM 1HJEKCY, OCKUTBKH B 1Iei mepios poc-
JMHHICTh HAaHOIIbII YyTIMBO pearye Ha Ae(iluT BOJIOTH, a KOHTPACT MiX 3pO-
UIYBAaHUMU Ta HE3POILITYBAaHUMH 3EMJISIMH € HaHO1JIbII BUPA3HHM.

OTCI BUKOpPHUCTAHO SIK IHTETpaIbHUI O10IHAMKATOP KACKAIHOI TiApoe-
KOJIOTIYHOT TpaHc(opMaIlii «oCyleHHs BOJOCXOBUIIA — BTpara 3pOIIECHHSI —
JIeiuT IPyHTOBOT BOJIOTH — MOCHJICHHS TETNIOBOTO CTPECY — 3HIKEHHS XJIO-
podinbHOT aKTUBHOCTI — JIeTpajiallisi POCIMHHOTO TIOKPUBY».

OuinoBanus rigporepmiyHux ymoB. /liist oniHoBaHHS aTMOcQepHOi
MOCYXH Ta CITIBBIHOIICHHS MK HAJXOJKSHHSIM BOJIOTH 1 TEIJIOBUMHU Pecyp-
camu Bukopuctano rigporepmiunuii koediuient (I'TK). Lle#t moxasHuk €
iH(OPMaTHBHUM JJIsl CTENIOBUX TEPUTOPIii, 1€ BOXHUI PeKHUM arposanamadTiB
BU3HAYAETHCS CYMOIO OIAJ(iB, IHTCHCHUBHICTIO TEIUIOBOIO HABAHTAXXCHHS Ta
BUIIAPOBYBAJILHOTO TIOMUTY aTMOC(hEpH.

lNupporepmiunmii KoedilieHT po3paxoByBaiu 3a Gpopmysor [8]:

P
0T ()
ne P — cyma omanmiB 3a mepion i3 cepemHbOI000BOI0 TEMIIEPATYPOIO TTOBITPS
moHax 10°C; £T>10 — cyma aktuBHUX Temmeparyp Butie 10°C.

Kiracudikartito yMOB 3BOJIOXKEHHS 3MIHCHIOBAIHM 3a TaKUMH Tpajalli-
ssmu: TioHan 1,3 — HaamipHO Bojyori ymoBH; 1,0—1,3 — mocTaTHE 3BOJIOKEHHS;
0,7-1,0 — HemocTarHe 3BONOXKeHHS; 0,5—0,7 — mocymumBi ymoBu; Merme 0,5 —
JTy’Ke TIOCYIIUTHB] YMOBH.

Y mexax gocmimkeHas ['TK BUKopHCTOBYBaBcs SIK TTOKa3HUK atMochep-
HOTO BOJHOTO Je(iIHTY, IO JO3BOJISE TIOPIBHIOBATH Pi3HI POKH 32 CTYTIEHEM TijI-
poTepMiuHOTO HaBaHTakeHHS. OCOOMBE 3HAYCHHS IIEH TTOKa3HUK Ma€ TS TTOCTip-
pUTAIIfHOTO TIepiomy, KOJIM Ticys BTpaTi KaxoBChKOTo BOIMOCXOBHIINA aTMOChepHi
OTagy CTaJId OCHOBHUM JDKEPEJIOM BOJIOTO3a0e3IedeHHs arpoianamadTis. 3a
TaKAX YMOB HaBiTh ITOMIpHE 3MEHIICHHS KiJTBKOCTI OTa B a00 ITiABHUITICHHS TEM-
TIepaTypy MOYKe TIPU3BOIUTH JI0 PI3KOTO 3HIDKCHHS BOI03a0€3MEICHOCTI POCITHH.

JlomaTtkoBo TipoaHali30BaHO CEPeNHI0 TeMIepaTypy JIHIHSA, aHOMAIifo
TeMITepaTypHd BiTHOCHO KiiMatudHoi HopMu 1991-2020 pp., CyMy aKTHBHHX
TeMITepaTyp, KUTbKICTh THIB 13 MAaKCHMAaJILHOIO TeMIlepaTyporo moHay +35 °C,
MaKCHMaJIbHI JIEHHI TeMIIepaTypH, HIYHI TEMIIEpaTypH, CyMy OTaJiB i TIOTEH-
IilfiHe BUITApOBYBaHHS. TaKWii KOMIUICKC ITOKA3HUKIB TIO3BOJISIE OI[iIHUTH PIBECHB
aTMOC(EepHOI ITOCYXH, IHTEHCUBHICTH TEIIJIOBOTO Ta BHITAPOBYBAJIHLHOTO HaBaH-
TaKEHHS Ha TCPUTOPITO.

[Toxaznuk moTeHmiiHOTO BUMapoByBaHHs ETo BUKOpHCTaHO TS Xapax-
TEPUCTUKH BUITAPOBYBAJILHOTO TTOMHUTY atMocdepr. Y MOETHAHHI 3 KUTBKICTIO
onaxiB i I'TK BiH m103B0JISIE BU3HAYUTH CTYIHL BOAHOTO TUCOATaHCy B KPUTHY-
HUH TIepiof Bereramii. B ymoBax (yHKITIOHYBaHHS 3pOIICHHS BUCOKI 3HAYCHHS

I'TK =
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ETo yacTKOBO KOMIIEHCYBAJIUCS IITYYHUM BOJOMOCTA4aHHIM, TOMAI SIK MIiCIIs
ocymeHHs KaxoBChbKOTO BOIOCXOBHILA BOHU CTAJIM YAHHUKOM IIBUAKOTO BHC-
Ha)KEHHS JOCTYIIHOI IPYHTOBOI BOJIOTH.

Oxpemy yBary npujaiieHO KUIbKOCTI JTHIB i3 MaKCUMAJIBHOI TeMIIepary-
poto monan +35 °C, OCKUIbKHM Taki TeMIEpaTypy € KpUTUYHUMU JJIsl Oararbox
CLIBCBKOTOCTIONAPCHKUX KYABTYP Y a3ax UBITIHHSA, 3alIMICHHS Ta (OPMYyBaHHS
reHepaTuBHUX OpraHiB. [loeJHaHHS BUCOKUX JICHHUX TEMIIEPATYp i3 IiJIBUIIIC-
HUMH HIYHUMH TEMIIepaTypaMu MOCHITIOE (i310JI0TiYHUE cTpec poCinH, 3011b-
LIy€ JUXalibHi BTPAaTH ACUMIJIATIB 1 3HMKY€E e(PeKTUBHICTD (POTOCHHTE3Y. Y Tij-
POEKOJIOTIYHOMY KOHTEKCTI 1I¢ O3Hada€ MOCIa0JICHHS 3IaTHOCTI POCIMHHOTO
MOKPUBY BUKOHYBaTH PETYISTOPHI (DYHKIIi, 30KpeMa TpaHcIipaliiiHe 0Xolo-
JDKEHHS Ta MiATPUMAaHHS MIKpOKIIMAaTHYHOI CTa01IbHOCTI.

O1iHIOBaHHS TPOTEPMIYHUX YMOB JJO3BOJIHIIO BCTAHOBUTH, SIKUM YHHOM
BTpaTa Bojoperymoodoi GpyHkmii KaxoBchbkoro BOJOCXOBHUINA MOCUIIMIIA yT-
JMBICTH TEPUTOPIi IO KIIMATHYHUX EKCTPEMYMIB 1 CIpHsiiia TIepexoy Bil ipH-
raiiifHo cTabili30BaHOTO BOJTHOTO PEKUMY JI0 TOCTIPPUTAIIIMHOT apuanu3aitii.

Tl'eoindopmaniiinnii anamis. [IpocTopoBe MomeTIOBaHHS TOCIiIXKYyBa-
HUX IPOIECIB BUKOHAHO 13 3aCTOCYBaHHSM Te0iH()OpMaliiHIX TEXHOJOTIH Y
nporpamHoMy cepeaoBuiili ArcGIS. MeToauyHuii miaxi rpyHTYBaBCs Ha KOMII-
JIeKCHiH o0poOmi Ta iHTerpauii pi3HOTHIIHUX MPOCTOPOBHX JAaHHUX, 30KpeMa
nemn@pyBaHHI CYNMyTHUKOBHX 3HIMKIB, HaKJIaJaHHI TEMaTHYHUX MIApiB 1
MOJIANIBIIIH TeMaTHYHIN 1HTepIpeTallii.

leoindopmaniitnuii ananiz OyB CHpsSMOBaHMH Ha BHSBJICHHS MPOCTO-
POBHX 3aKOHOMIPHOCTEH TiIpoeKosoriuHoi TpaHcopmarii Teputopii micis
BTpaTH Bojoperymowouoi ¢pyHknii KaxoBcskoro Bomocxosuma. OCHOBHA yBara
MPUIIISIAcs 3ICTaBICHHIO MPOCTOPOBOTO PO3MIILIEHHS 3POLIYBAaHUX 3EMEIb,
MaricTpajlbHUX KaHANTiB, IPUPOIHOI JPEHAKHOI MEPEeXKi, 30H 13 PI3HUM piBHEM
I'PYHTOBOTO 3BOJIOKEHHSI Ta AUISTHOK JIerpaalii poCIMHHOTO TOKPHUBY.

leoindopmarniiinuii anasi3 BKIIOYaB IPOCTOPOBY 11eHTH(DIKAIIIIO 3pOIY-
BaHUX 3€MeJib, aHAJI3 PO3MIIIECHHS MariCTpaibHUX KaHAJIB 1 T1IPOTEXHIYHOT
MepeXi, OLIHIOBAaHHSA 3MiH XJOPOQIIEHOI aKTHBHOCTI POCIMHHOTO TOKPHBY,
MOPIBHSHHS CTaHY 3POILIYBaHHX 1 HE3POLTYBaHUX 3eMellb, BU3HAYCHHS 30H Haii-
OlTbII IHTEHCHUBHOI Jerpazaiii POCIMHHOCTI Ta Y3TOMKEHHS CYMYTHHKOBHX
1HIMKATOPIB 13 KINIMAaTHYHUMH 1 arpoBUPOOHHYUMH JaHUMH.

OxkpemuM eraroM OyJIO 3iCTaBJICHHS 30H KOJUIIHBOTO IpUTAIiifHOTO
BruBy 3 auHamikoro OTCI y 2021-2025 pp. lle 103BONMIO BU3HAYUTH MPO-
CTOPOBO-YaCOBY BIIMIHHICTh TEPHUTOPil HAHOIIBIIOr0 3HIKEHHS XJIOPO(ITHLHOT
AKTUBHOCTI 3 MacuBamH, siki 0 2023 poky 3ajexainy Bijl BOAONOCTaYaHHS 3
KaxoBchkoro Bogocxopuiia. Takuii miaxij gaB 3MOTY IHTEPIIPETyBaTH Jierpajia-
L}0 POCJIMHHOTO IMOKPUBY SIK HACIIOK KIIIMAaTHYHOT IOCYXH 1 pe3yJIbTaT BTPaTH
TiIPOEKOJIOTIYHOTO PETYJIIOBAHHS.
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Takox 3A1MCHIOBAIOCS TOPIBHSIHHS MPaBOOEPeXHOI Ta JiBOOEPEKHOT
(oxymoBanoi p¢) yacTHH 00MacTi 3 ypaxyBaHHSIM BiIMIHHOCTEH y JDKepenax
BOJIOTIOCTAUaHHS, CTPYKTYPi 3pOIIYBaJbHUX CUCTEM 1 JIOCTYITHOCTI 3eMeJIb JIJIst
rOCIOIapChKOr0 BUKOpHCTaHHA. Lle 103BONHMIO BpaxyBaTH MPOCTOPOBY HEO-
JHOPIIHICTB TiAPOEKOJIOriuyHOI Tpancdopmarii Ta yHUKHYTH HaJMIpHOTO y3a-
raJbHEeHHS Pe3yNIbTaTIiB I BCiel TepUTOpii o0acTi.

Ha ocHoBi iHTerpamii CynmyTHHKOBHX, KIIMAaTHYHHX, MEIIOpPaTHBHUX 1
MPOCTOPOBHX JaHUX Oyn0 COPMOBAHO AHATITUYHY CXEMY OL[IHKH TiIpOEKO-
JOTiuyHMX HachiakiB pyitHyBanHsi KaxoBcbkoi 'EC i ocyieHHST BOOOCXOBHIIA.
Bona nepenbauana mociiIOBHUI aHaJi3 TaKMX B3a€MOIOB’S3aHUX OJIOKIB:
BTpaTa BOAOPETYJIOIUuOoi (YHKIII; MOPYLIEHHS 3pOILIYBAJIbHOTO BOIOMOCTA-
YaHHS; TOCHJICHHS TiAPOTEPMIYHOIO CTpecy; 3HWKEHHS XJIOPOQiIbHOI aKTHB-
HOCTI pPOCITMHHOTO IOKPUBY; erpaallist 010npoyKTHBHOCTI arpoianamadris.

leoindopmartiitamii miaxiz 3a0e3rnevnB MpoOCTOPOBY BepUPIKAIliIO Tipo-
€KOJIOTTYHUX 3MiH 1 JJO3BOJIUB BCTAHOBUTHU MPUUMHHO-HACIIIKOBI 3B’S3KH MiXkK
pYHHYBaHHSIM BOAOTOCIIONAPCHKOT 1HYPACTPYKTYPH, BTPATOIO 3POILEHHS, 3Mi-
HOIO BOJHOTO PEKUMY Ta JETPafalli€lo pOCIMHHOTO TIOKPHUBY B 30H1 3pOIICHHS
Ta BIUIMBY OCYIIIEHOTO BOJOCXOBHIIA B MEXKAX TEPUTOPIH XepPCOHCHKOT 001aCTi.

Pe3ynbTarn nociaigkeHHs

JloBoeHHUIi cTaH (PyHKIiOHYBAHHS 30HH 3POIIEHHS SIK BOIOPEryJabo-
BaHOI rigpoexoJioriyHoi cucreMu. J[o moyarky moBHOMAacIITaOHUX BOEHHHX
Iiil 3polryBaHe 3eMiepoOCTBO Oylno BH3HAUAIbHUM YHHHUKOM (DYHKIIOHY-
BaHHS MPUPOIHO-TOCTIONAPCHKUX CHCTEM XEPCOHCBHKOT 00JacTi Ta BaXKIMBOIO
CKJIaJJ0BOIO ITponoBoiibdoi Oe3nexu [TiBaust Ykpainu. BonHowac y Mexax 1poro
JOCTIIKEHHSI 3POLICHHSI PO3IISIAETHCS SIK arpOTEXHOJOTIYHUN 1HCTPYMEHT
MiJIBUIIICHHS BPOXKAMHOCTI Ta KJIIFOYOBHUU €JIEMEHT T'1IPOCKOJIOTIYHOTO PEryJIIo-
BaHHs Tepuropii. Came KaxoBchbKe BOJOCXOBHILE Ta MOB’si3aHA 3 HUM Mepexa
MaricTpaJibHUX KaHaJiB 3a0e3rnedyBaiu (OpMyBaHHS aHTPOIIOICHHO PEryJibo-
BAHOTO BOJHOTO PEXHUMY, KM KOMIICHCYBaB MPUPOJHHI edinuT atMochep-
HOTO 3BOJIO’KEHHSI Y CTEIIOBIH 30HI.

Bomu KaxoBchkoro BogocxoBwiia 3a0e3nedyBaiy 3pOUIeHHS] OCHOBHUX
MeJIiOpaTUBHUX MAaCUBIB 00JIacTi, a 3polIyBalibHI cucTeMu cranoM Ha 2021 pik
MiATPUMYBAIN TOMUB Onu3bko 315 THC. Ta CLIBCHKOTOCTIONAPCHKUX YTijb.
Takuit macmTad MITYYHOTrO BOJIOMOCTAauaHHS (OPMYBaB IMPOCTOPOBO PO3-
rajmyKeHy CHCTeMy Mepepo3MOAiTy BOJIOTH, siIKa BIUIMBAJla HAa BPOXKAHHICTH
KyJIBTYp Ta piBHI IPYHTOBHX BOJ, MIKPOKJIIMATH4HI YMOBH, CTaH POCIHMHHOTO
MOKPUBY, BOJHICTh JIOKAJTBHUX BOAOHM 1 3arajbHy TiIPOEKOJIOTIYHY CTIHKICTh
arpoJyiaHamagTis.

3pouieHHs 3a0e3meyyBaio 3HauHE MMiABHIICHHS MPOMYKTUBHOCTI arpo-
naHmma@TiB. YpOoKaiHICTh 36pHOBUX KYJBTYP Ha 3pPOLIYBAHUX 3€MIISIX JOCS-
rana 3,8-5,4 1/ra nopiBHsHO 3 Omu3bKo 2,0-2,4 T/ra HA HE3POIIYBaHUX 3EM-
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nsix. Kpim npsimoro npoaykuiiiHoro edexTy, ipuramis popMmyBaia CHpUSTIHBI
MIKpOKJIIMAaTHYHi YMOBH, MiATPUMYBaia BOJHUN OallaHC IPyHTIB, 3MEHIITyBaja
MPOSIBH TEIJIOBOTO CTpecy B MEpiofn BHCOKHX TeMIeparyp i 3abesnedyBaia
cTabinbHy 010()i3MUHy aKTHBHICTH POCIMHHOTO IMOKPWUBY B KPUTHYHI (a3u
Bereraiii.

JloOpa 3BoNIOKEHICTh TepUTOpii XepCOHChKOI 00JacTi 3abe3rnedyBaiacs
KOMITJIEKCHUM IEPEpO3IIOAITIOM BOJIOTH Yepe3 MPUPOIHI BOIXOTOKHU Ta TipOTEX-
HIYHY MepexKy 3pollyBaibHHX cucteM (puc. 2). IIpodinbHO-ropr3oHTaNbEHIN
Mepepo3IoAii BOAHUX IMOTOKIB BiOyBaBcs 3 MIBHOYI HA MiBAECHb 00JACTI, IO
CIPUSUIO TIATPUMAHHIO BOJHOCTI BOJIOWMM 1 BOJIOTOKIB, 30aJIJAHCOBAHOCTI BOJTHOTO
PEKUMY TEPHTOPIi Ta 10Opiit Gi0MOTTYHIN aKTUBHOCTI IPYHTOBOTO MOKPHBY.

3

|1/ main canals
irigated lands
- Kakhovka Reservoir
&7 Kherson Region boundary g,

Puc. 2. T'inporexHiuHmii Ta riqpoioriyHuii po3noaija Bo1oru Ha TepuTopii XepcoHcbKol
o0JsacTi: ¢ — po3MilleHHs 3POIIYBAHMX 3eMeJIb i MaricTpaJbHUX KaHaJiB; b — TepuTopii
3 piBHeM 3aJiSITaHHsI [PYHTOBHUX BOJI 10 5 M; C — BOIOTOKH MPHPOJAHOTO IiAPoJIOriYHoro
nepepo3noaiiy BoJIOrH
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VY TigpoeKoNIoriyHOMY BHMIpi Taka CHCTEMa BUKOHYBaja pPOJb IITYYHO
MiATPUMYBAHOTO BOIHOTO KapKacy TepUTOpii. MaricTpanbHi KaHalH, MiXKro-
criofiapcbka i BHYTPIIIHBOTOCTIONAPChKA Mepeka, BOJ03adipHI cropyau Ta
3polIyBaJIbHI MacUBH 3a0e3nevyBaiy MoAadyy BOAM Ha TOJIS Ta MEPepo3Nozi
BOJHHMX PECYPCIB y MEXax JIOKAIbHUX JaHIIAPTHAX CUCTEM. 3aBISIKH L[LOMY
(opmyBamucs YMOBHU JAJIsl TATPUMAHHSL BOJIOTH Yy IPYHTOBOMY mpodini, 3HHU-
JKEHHST aMIUTITYId TEMIIEPaTyPHUX KOJIUBAHb IiICTUIBHOI MOBEPXHI Ta 30epe-
JKEHHS IPOAYKIIIHOT aKTUBHOCTI arpoleHO31B y MOCYILIMBUHN TEPiof.

VY nepion ¢yHkiionyBaHHs KaxoBChbke BOJIOCXOBHINE BUKOHYBAJIO POJIb
MOTYKHOTO TiZIPOJIOTiYHOr0 BOJOYIOpPY, IO CHPHUSUIO MiABHIICHHIO PiBHIB
I'PYHTOBHUX BOJ Y TIpaBOOepekHii yacTuHi obnacti (mpaBobepexoks piuku JIHi-
npo). st niBoOepekHUX TEPUTOPiH BOZOCXOBUIIIE OYII0 BaXKIMBUM JIXKEPEIIOM
PO3BaHTaKEHHSI BOJ 1 MiATPUMAHHS ONTHUMAaJIbHOTO I'PYHTOBOTO 3BOJIOKEHHS.
[picHi 3pomryBanbHi Boau 3a0e3nedyBaid NPOMUBHHUN PEXUAM IPYHTIB, CIIPH-
SUTH X PO3COJICHHIO, 301IBLICHHIO 3aMaciB MPICHUX IPYHTOBUX BOJ 1 3HIKEHHIO
piBHI ix MiHepai3arii.

Ho pyiinyBanus KaxoBcekoi 'EC BogoCcxoBHIlE BUKOHYBAJIO BaKIUBY
(GyHKIII0 aKyMYyJIsLlii BOIHUX PECYpCiB Ta poiib 6a30BOTO PEryasiTopa ripoeKo-
JIOTiuHOi PIBHOBArM CTENOBHMX CHCTEM. MIOTo BIUIMB IOIIMPIOBABCS Ha TIOBEPX-
HEBI BOJHM, IPYHTOBI BOIHW, MEIIIOPAaTHBHHI CTaH 3€MEJb, BOIHO-COJBOBUH
PEKUM IPYHTIB, O10MPOLYKTUBHICTH POCIMHHOTO MOKPUBY Ta CTIMKICTh arpap-
HOT'O BUPOOHMITBA 70 KINIMATUYHUX EKCTPEMYMIB.

KinpkicHi mapamerpu Bomo3a0e3rledeHHs MiATBEPUKYIOTh TPOBIIHY
posb ipuramii y KommeHcauii KJIIMaTHYHOro Ae(ilUTy BOJOTH. YIPOIOBXK
19662021 pp. (puc. 3) y BogoneiuuTHUI epioa BUPOLYBaHHS KyJabTyp (Tpa-
BEHb—BEPECEeHb), CyMa arMOC(EepHHX OMaaiB y HAIpsIMi 3 MiBIHS Ha MiBHIY Bapi-
toBasia B Mexkax 155-330 M. 3porieHHs JOIaTKOBO KOMITIEHCYBANIO Ae(ilUT NpH-
ponHoro 3BosoxkeHHsI Ha piBHI §0-200 MM, a B mocynumsi poku — 110 300 Mm.

CymapHa Bomomnoaya Ha 3pOIIyBaHUX 3eMisiXx cTaHoBmiIa 345410 mwm,
10 3a0e3MedyBaio MiJBHIIEHHS 010KIIMATUYHOTO MOTEHIIIATy 3POINyBaHUX 1
npwienux arponanamadris y 1,2-3,0 pasa, a BpokaliHOCTI — y CepeIHbOMY B
2,5 pasa. 3 TiIpoeKonoriuHol MO3uIii Ii MOKa3HUKU CBiUaTh Mpo Te, IO ipH-
rauist pakTUYHO 3MiHIOBAJIa TPUPOJHHUN BOIHUH PEXKUM TEPUTOPIi, TEPEeBOISIN
arponanamadTy 31 cTaHy XpOHIYHOrO aTMOC(EpHOro BOAHOIO Je(ilHUTy A0
CTaHy IITYYHO MiATPUMYBaHOI BOAHOT 3a0€31EYCHOCTI.

KopensmiiiHa 3ajeKHICTh MiXK CyMOIO aTMOC(epHUX onajiB i o0csramu
3pPOLICHHS CBITYNTH PO 00CpHEHNUI HEMIHIHHMIA 3B’ S130K: 31 3MEHILICHHSIM MIPH-
POJHOTO 3BOJIOXKEHHS TOTPeda Y IITYYHOMY BOJONIOCTaYaHHI 3aKOHOMIPHO 3PO-
crana. lle miaTBepIKy€e KOMIIEHCATOPHY POJIb ipuraiii y ¢opMyBaHHI BOZHOTO
OanaHcy arposianamadTiB i crabiiizanii iX mpoayKIiHHOTO oTeHIany. BogaHo-
Yac Taka 3aJIe)KHICTh 3aCBIIUYE BUCOKY Uy TJIMBICTh 30HH 3pOLICHHS 10 BTpaTH
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LITYYHOTO BOAHOTO KOMITOHEHTA: 32 YMOB IPUIIMHEHHS BOAOMONAY1 TEPUTOPIs
MOBEPTAETHCS IO MPHUPOAHOTO AC(PIIUTHOTO PEKUMY 3BOJIOKCHHS, SIKUH HE
30aTHUH 3a0e3MeuyBaTH MonepeaHiid piBeHb Oi0MPOTYKTUBHOCTI.

-
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Puc. 3. CymapHe npupoHO-IITY4YHe BOJIOro3ade3neyeHHs: TepuTopii XepcoHcbKoi 001acTi
y Bererauniiinuii nepiox 19662021 pp.: ¢ — npocTOpoOBHii PO3MOAiJI BOJIOTH; b — 3a/1exKHiCTD
00cHAriB 3polIeHHs Bil KiIbKoOCTi aTMocepHuX onanis

CynyTHukoBa Bepudikauis OioNpOAYKTHBHOCTI Ta TiapoeKoJio-
rivnoro crany pocaunnocti y 2021 poui. BusiBneni 3akoHOMipHOCTI BOJI-
HOTO 3a0€3MeUeHHs MalOTh TPSIMHIA POSIB y CTaHI POCIMHHOTO TIOKPUBY, HOTO
O10IPOJAYKTHUBHOCTI Ta THTEHCHBHOCTI ()OTOCHHTETHYHHX MporieciB. [Ipocto-
POBO-YacOBa PeakKIlisi arpoleHO3IB Ha MOEIHAHHS MPHUPOIHOTO 3BOJIOKEHHS 1
HITYYHOTO BOJONIOCTAUaHHS MPOCTEKYETHCS 32 CYITyTHUKOBUMH 1HMKATOPAMHU
BMICTy XJIOpO(DiTy Ta MIITBHOCTI POCITMHHOCTI.

Y mexax 1poro gociipkenns inaexe OTCI Bukopuctano sik 610 i3nuHui
TH/IMKATOP TiJPOEKOJIOTTYHOTO CTaHy arpojianamadTiB, OCKUIBKH XJI0po(inbpHa
AKTUBHICTh POCIIMHHOTO MOKPHUBY O€3MOCEPEIHBO 3aJICKHUTh BiJl JOCTYITHOCTI
I'PYHTOBOT BOJIOTH, PiBHS TEIUIOBOTO HABAHTAXKECHHS Ta CTaOUILHOCTI BOJAHOTO
pexxumy. B ymoBax 3pomrennst Bucoki 3HadenHss OTCI koMruiekcHO BinoOpa-
JKAIOTh MPOIYKTUBHICTD KYJIBTYp Ta €(EKTHBHICTh BOAOPETYIIOI0Y0i (QyHKIii
ipUraniiHoOi CHCTEMH.

Amnaniz ingexcy OTCI ympomomxk BereraiiiiHoro nepiogy 2021 poky
(puc. 4) 3acBiTYMB BUpa3Hy IPOCTOPOBY MU(EPEHITIAIiI0 XI0pODUILHOT AKTHB-
HOCTI MiXK 3pOIIYBaHMMH Ta HE3POIIYBAaHHUMHU 3eMJISIMH. Y TpaBHI MepeBakHa
YacTUHA TEPUTOPIl XapaKTepu3yBayacs IMiJBUIICHUMH Ta BUCOKUMH 3HAUYCH-
HSIMU 1HEKCY, 10 BIAMOBIAAIO JOOPOMY HPUPOJIHOMY 3BOJIOKEHHIO TA AKTHB-
HOMY (POTOCHHTE3Y O3UMHUX 1 PaHHIX SPUX KYJIBTYP.
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16 G6epesnst — 16 ceprust, 2021 (117 3naueHs)

Puc. 4. IIpocTopoBo-yacoBa nuHaMmika ingexcy OTCI Ta poJb 3pomeHHst y popMyBaHHi
0ionpoAYKTHBHOCTI i IiAP0eKo/I0rivyHOi cTA0IILHOCTI POCIUHHOIO HIOKPHBY
XepcoHcebkol obaacti y 2021 poui

V depBHI BUCOKa OIOMPOAYKTUBHICTh 30epiranacs MepeBaXxHO B MEKax
ipUraiiiHuX MacHBiB, i€ MOCIBU IMi3HIX IPUX KYJIBTYp NepeOyBaiu B aKTUBHIH
MOYaTKOBI# (heHooruHii (ha3i po3BUTKY. HaToMiCTh Ha HE3POITyBaHUX 3EMIIAX
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MOIIMNPIOBAJIACS 30HU CEPEHIX 1 HU3bKUX 3HAYCHb 1HJEKCY, 10 OyJI0 3yMOB-
JICHO 3aBEPILICHHSM BereTallii 03UMHUX 1 paHHIX SPHUX KYJBTYp Ta YIOBUIbLHEHUM
PO3BHUTKOM Ii3HIX SPHX MOCIBIB 32 YMOB 3pOCTaHHS BOAHOTO JeilUTYy.

VY numnHi — nepiosl MaKCUMaIbHOTO TEIUIOBOTO HAaBAHTAXKEHHSI — KOHTPAcCT
MiX 3pOIYBaHUMH 1 HE3POILIYBAaHUMH YTiAJIIMH CYTTEBO nocuinsces. Ha 6orap-
HUX 3eMIISIX JIOMiHYBaB BOAHHUH cTpec, TOJI SIK Y 30HI MOJHUBY 30epiramucs mia-
BHUIIEH] TOKa3HUKH xJiopodiny. Lle cBimunuTh mpo Te, 1m0 3polIeHHs 3a0e3neuy-
BaJIO JIOAATKOBE HAAXOHKEHHSI BOJIOTH 1 MATPUMYBAIO (Pi310I0TIHHO aKTUBHHN
CTaH POCIMHHOCTI B yMOBaxX HAHBHILOTO TiAPOTEPMIYHOTO HABAHTAKECHHSI.

VY ceprHi ¢ikcyBanocs 3arajibHe CE30HHE 3HUKECHHS 1HICKCY, OJTHAK 3pO-
LIyBaHi MAaCHBH H HaJlalli IEMOHCTPYBaIH Kpaliui (iTocaHITapHHUN CTaH Mi3HIX
sIpUX KynbTyp. Taka AuHaMika MiATBEPIDKYE, IO Y AOBOEHHHUHN Tepiox ipura-
LifiHa cHCTeMa IMPOJIOBKYBaJla BUKOHYBAaTH KOMIICHCATOPHY TiJPOEKOJIOTIuHY
(GyHKIII0 HaBiTh Y (a3i MPUPOAHOTO BUCHAXKEHHSI aTMOC(EpHOi BOJIOTH.

Yacoga niarpama OTCI minTBepauia BU3HaUaIbHy POJIb 3POIICHHS: 3HA-
YeHHSs iIHAEKCY Ha MOJMBHUX 3eMJISIX CTA0IIbHO EPEBHIYBaIH TOKa3HUKH HE3-
pouryBanux yriap Ha 1,0—-1,8 onuamLi. 3aranoM pe3ylnsTaTd 3aCBiI4yIOTb, 110
3pouieHHs GopMyBaIo MiABUIICHUH O10MPOIYKTUBHHM 1 XJTOpODiIIBHUI OTEH-
iaj arpojanamadTie, 3SMEHIIIYBAJIO TPOSIBU BOJHOTO CTPECY Ta 3a0e3edyBaio
CTaOlIbHICTh PYyHKIIOHYBaHHS POCIMHHOTO IOKPHUBY B OCYIIUIMBUX KIIiMaTHY-
HUX YMOBaXx pPErioHy.

CynyTHHKOBa BepHU]iKallisi JOBOEHHOTO CTaHy IiITBEPIWIIA, IO TEPH-
TOpii, OB’513aHi 3 ipUramiiHUM BOJ03a0€3MEeUeHHIM, Mald BHITY Oiodi3nuHy
AKTHBHICTh POCIMHHOCTI, Kpalluii BOAHUN CTaH arpoleHO3iB 1 OUIbIIy CTild-
KICTB JIO JIITHROTO TEIUIOBOTO HaBaHTaxkeHHs. Lle po3Bossie posrsinatn OTCI
SIK JTIarHOCTUYHUHN 1HIMKaTop OiOMPOAYKTHBHOCTI Ta TiIPOEKOJOTridHOi cTa-
OUTEHOCTI 30HU 3POLICHHSI.

IIpocTopoBo-yacoBa aerpaaauisi poCIUHHOIO MOKPHUBY 3a iHIEKCOM
OTCI y 2021-2025 pp. Biiina ta BTpaTa ITY4YHOTO BOJONOCTAYaHHS CIIPHU-
YUHWIN pi3Ke 3HMKEHHS O10MPOIYKTHUBHOI CTIMKOCTI 30HM 3pOLICHHS 1 Jlerpa-
JaIil0 POCIMHHOTO TMOKPHUBY, IIO YiTKO NMPOCTEKYETHCS 32 CYMYTHUKOBHUMHU
iHAMKaTopamMu XJopo¢iapHOi akTuBHOCTI. [IpocTopoBo-uacoBa Tpanchopma-
sl POCIMHHOTO MOKPUBY XepcoHChKoi oOmacTi 3a ingexkcom OTCI ynpomosxk
2021-2025 pp. (puc. 5) neMOHCTpYE MOCITiAOBHE 3HIKECHHS O10MPORYKTHB-
HOCTI Ta PiBHS 3BOJIO’KEHHSI POCIMHHOCTI B MEKaX KOJIUIIHBOI 30HU 3POILICHHSI.

VY rigpoexosnoriuHomy koHTekcTi nuHamika OTCI BigoOpakae peakiiro
POCIIMHHOTO TOKPHBY Ha BTPaTy BOIHOIO PETYITIOBaHHS. 3HMKEHHS i1HICKCY
CBIJTUUTH MPO 3MEHILIEHHS 0iOMacu Ta 3HIKCHHS XJOpo(diTy, a TaKoK MOCH-
JICHHSI BOJIHOTO CTpecy, 3HWKEHHS TpaHCHipaliiHOi aKTUBHOCTI, BTPATy 3/aT-
HOCTI pOCITMHHOCTI IIOM SIKLITYBaTH JIOKAJIbHE TEIIOBE HABAHTAYKCHHS Ta MOTip-
meHHs (PYHKI[IOHAJIBHOTO CTaHy arpoJjiaHamagTiB.
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2025 OTCI (2021-2025)

Puc. 5. IIpocTopoBo-yacoBa nuHamika ingexcy OTCI Ta nerpajgauisi pocJHHHOIO NOKPUBY
3pouryBaHuX cucTeM XepcoHcebkoi obacti y umni 2021-2025 pp.

Y nunni 2021 poky, 32 yMOB aKTUBHOTO (DyHKIIOHYBAaHHS ipHramiiHoi
1HQPACTPYKTYpH, TEPUTOPIsl XapaKTepu3yBaiacs MiABUIIEHUMH T2 BUCOKMMU
3HaYCHHSAMH 1HJIEKCY — MmoHax 2,5-3,5 1 O6inbime 3,5. Lle Biamosigano qo6pomy
B0J10320€3ME€4YEHHIO, IIIIBHOMY POCIMHHOMY ITOKPUBY Ta IHTEHCHBHIH BereTaii
arpouenosis. [Ipoctopose nomupenus Bucokux 3HaueHb OTCI y3romxkysanocs
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13 30HaMH (PyHKIIOHYBaHHS 3pOLTYBAILHUX CUCTEM, IO i ATBEPIXKYE POIb ipu-
rauii y miaTpuMaHHi T1[pOeKOIOTiYHOI CTa0lIbHOCTI POCIMHHOTO TIOKPHBY.

Y 2022 poti ¢ikCyeThCsl 3pOCTaHHS ILUION] i3 CEPEAHIMU Ta HU3bKUMU
3naueHHAMU OTCI, Mo 3yMOBIEHO CKOPOYEHHSIM arpoBUpOOHHIITBA B YMOBaxX
BOEHHUX [iif 1 BSMEHILICHHSIM ILIOI 0OpOOIIOBaHUX 3eMeNlb. YacTHHA TepUTOPIi,
SIK1 paHille XapakTepH3yBaJIUCs BUCOKOIO XJIOPO(DIIHHOIO aKTHBHICTIO, Hepe-
WIuia J0 KIaciB CepeHbOro abo 3HMKEHOro cTaHy. lle cBiIYUTh Mmpo moyar-
KOBy JnecTadumizalito (yHKIIOHYBaHHS arpoijaHgmadTiB, Xo4a BOIOPETYIIO-
104a poiib KaxoBchKOro BogocxoBuIa 1e 30epiranacs.

[Micnsa pyitnyBanns Kaxoscbkoi ['EC Ta ocymenns KaxoBckkoro Bojo-
cxoBua y 2023 poui criocTepiraeTbest pizke 301IbIIEHHS TEPUTOPiH 13 HU3b-
KMMH 3HaYeHHSIMH iHAeKCY — MeHie 2,2. L{e cBiqunTh Npo KpUTHUHUH BOTHHN
CTpec, Jerpajalio pOCIMHHOTO MOKPUBY Ta (aKTHYHE 3HMKESHHS MPOIYKIIi-
WHOI aKTHBHOCTI KOJUIIHIX 3pOIIyBaHUX MacuBiB. OCOOIMBO BaXKIMBHM € T€,
o npocropose 3HmkeHHst OTCI 36iraetses 3 Teputopismu, ski 10 2023 poxy
Oy (pyHKITIOHAIBHO OB’ s13aHi 3 1Moj1aueto Bou 3 KaxoBChKOTr0O BOJIOCXOBHIIIA.

Y 2024-2025 pp. nerpanaiiiiti npouecu moruooBanucs, GopMyrdu
CYLIBHI apeany HU3bKO1 XJIOpo(]iIbHOT aKTUBHOCTI Ta MOIIUPEHHS OTOJICHHX
i merpasoBanux 3emelnb. Ha niBoOepeskHil OKyImoBaHii TepUTOPIl JUIle He3HA-
YHA YacTHHA CUTLCHKOTOCIOAAPCHKHUX 3€MeNlb BUKOPUCTOBYBAIACS Y BUPOOHH-
LTBi, TOII SIK MEpeBakHA YACTHHA TUIOL] XapaKTepU3yBaiacsi OTOJICHUMHU IPyH-
TaMH, CyXOCTOEM a0 JIerpajioBaHOI0 CTEMOBOK POCIMHHICTIO. lle CBiauuTh
Ipo TepexiJ 3HAUHUX IUIONI i3 PEeKUMY MPOAYKTHBHOTO arpojaHgmadTy 10
PEKUMY JETpaJIOBAHOTO TIOCTIppUTaliiHOro JaHmagTy.

InrerpansHa xapra 3min OTCI 3a 2021-2025 pp. BinoOpaxae ocepenku
HAMOIBII 1HTEHCHBHOTO 3HIDKEHHS O10NPOAYKTHUBHOCTI, $IKi IMPOCTOPOBO
Y3TODKYIOTBCSl 13 30HaMH BTPAaTH IpUTALlifHOTO BOA03a0e3MEUeHHsT Ta OCy-
LICHHS 3pOIlyBajbHUX cucteM. Lle miaTBepaKye BU3HAYATIBHY POJIb 3POILICHHS
y TiATpUMaHHI (QITONMPOAYKTHBHOTO IMOTEHIIady Ta EKOJOTIYHOI CTIMKOCTI
arponanamadrie periony. BomHouac Taka MpoCTOpOBa Y3rOKEHICTH CBiJl-
YHUTH MPO T1IPOEKOJIOTIUHY MPUPOIY Jerpajaiii pOCIMHHOTO MOKPUBY, 3yMOB-
JICHY BTPATOO BOJHOTO PETYJFOBAHHS Ta MiJCHICHY MIXXPIYHOIO KJITIMAaTUYHOIO
Bapia0ebHICTIO.

[Nopanpia kinekicaa Bepugikamnis tuaamiku OTCI Ha 3ponryBaHIX 3eMIISIX
(puc. 6) 3acBiguye noeTanHe 3HWKEHHS XI0podinbHOI akTuBHOCTI. Y 2021 pori,
3a MOBHOLIHHOTO (DYHKIIOHYBaHHS 3pouryBaiibHuX cucteM, inaekc OTCI nocs-
raB 4,5-4,8 y mikoBi (a3u Bererarii, 0 BiJMOBIJANO JyK€ BUCOKOMY BMICTY
XJI0pOd1iTy, J0OpOMY 3BOJIOKEHHIO Ta IHTEHCHBHOMY ()OTOCHHTE3Y KYIBTYP.

VY 2022 poui makcumaiibHi 3HadueHHs OTCI e neperuinyBanu 3,8-4,0,
a TPUBAIICTH MEPiOAy BHCOKOI OIOMPOAYKTHBHOCTI CKOpOUyBasacs, 10 BiJo-
Opaxajl0 4acTKOBE TMOPYIICHHS PEXHMIB 3pOIICHHS Ta arpOBUPOOHHUIITBA.
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Take 3HW)KEHHsSI MOJKHA PO3IIISAATH SK MEPIIUi CUTHAJ BTPAaTH CTaOlIbHOCTI
CHUCTEMH, 3yMOBJICHU BOEHHUMH YMHHHKAMHU Ta OOMEXEHHSIM HOPMAaIbHOTO
(GyHKIIOHYBaHHS arpapHOr0 BUPOOHUIITBA.
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Puc. 6. Junamika ingexcy OTCI Ha 3pouryBanux 3emisx XepcoHCbKOI 00acTi
y 2021-2025 pp.

VY 2023 poui, micast pyiryBaHHs rpedii Kaxosebkoi ['EC 1 npunuHeHHS
Bojorogaui, mikosi 3HauyeHHss OTCI 3Hu3mancg no 2,5-2,8, 110 BiANOBIIAJIO
HEJIOCTaTHbOMY 3BOJIOKEHHIO Ta CBIAYMIIO PO CUCTEMHY JAErpajialilo POCINH-
HOT'O IOKPUBY KOJIMILIHIX 3pOIIyBaHUX MacuBiB. CaMe el piK € KIIOYOBUM IS
¢ikcarrii mepexojy BiJ MOPYIICHOI, ajie e MOTeHIIHHO PETYIhOBaHOI CHCTEMH
JI0 CHCTEMH, sIKa BTpaTHiia 0a30Be JHKEPEI0 BOAHOTO 3a0€311eUeHHS.

VY 2024 pomui nerpamaniiina renaenmis nocunmiacs: 3Hadenass OTCI cra-
OinmizyBasncs mepeBakHO B Mexkax 1,4—2,0, 110 BiNOBiajI0 HU3HKOMY BMICTY
XJIopodiy Ta 3HAYHOMY BOJHOMY CTpecy pOCIWH. BererariiiHi miku mpak-
TUYHO 3IIAJMIINCS, IO BKA3y€e Ha BTPATy HPOAYKLIHHOI CTIHKOCTI arpoLeHo-
3iB. Y riApOEKOJIOTiYHOMY aCIEeKTi 1ie 03HaYae, 10 POCIMHHUM ITOKPUB BTPATUB
3[MaTHICTh MIATPUMYBATH TONEPEIHiN piBeHb (DyHKI[IOHATHHOI aKTUBHOCTI B
JITHIH repiox 6e3 MTyYHOTO BOJOIIOCTaYaHHS.

VY 2025 porti chopmyBaBcs cTallioOHAPHO JCTIPECUBHUIA CTaH POCIHHHOTO
nokpuBy: konmuBaHHS OTCI BimOyBasmcs y By3pkomy nmiamazoni 1,5-1,8 6e3
BUPAXEHUX CE30HHUX MAKCHUMYyMiB. Lle CBIIUMTH MPO pO3BUTOK CTIHMKOI IPyH-
TOBOI TIOCYXH, JIETPaJalliro arpoJaHamadTiB i HAOyTTS HUMH O3HAK apUIN30-
BaHUX Ta HAMIBIYCTENBHUX eKocucTeM. BincyTtHicTh cezonnux mikiB OTCI e
0C00JIMBO Ba)KIMBOIO O3HAKOIO, OCKUIBKM BOHA BKa3y€ HE JIMIIE Ha TUMYACOBE
MIPUTHIYEHHS POCIMHHOCTI, a Ha 3MiHY peXUMYy (YHKIIOHYBaHHS TEPUTOPII.

Hunamika OTCI miaTBepikye KacKaaHWA XapaKTep TiIpOoeKoorid-
HOI TpaHc(opMmalii: OCyIIeHHS Ta BTpaTa Bojpoperymorodoi ¢yHkmii Kaxos-
CHKOT'O BOJIOCXOBHILA MPU3BEJA 10 NMPHUIMHEHHS 3POLICHHS, HOCHICHHS BOA-
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HOTO CTpecy, 3HWKEHHS XJI0pOo(DiIbHOT aKTHBHOCTI Ta Jerpajaliii poCIuHHOTO
nokpuBy. Y npomy cerci OTCI Buctynae BaXXIMBUM 1HIUKATOPOM CTaHy pOC-
JIMHHOCTI Ta MPOCTOPOBO-YaCOBUM MapKepOM MOCTIppHUramiiHol apuan3arii.

Tpancdopmaniss TepMiYHHMX i TiZpoTepMiYHNX YMOB BereTamiiiHOro
nepioay. OkpiM MOPYILIEHHST BOJHOTO PEXKUMY, BKIMBUM YHHHHKOM JErpajiarii
3pOILYBaHKUX arpofianAmadTiB crasa TpaHc(opMariist TepMIiYHUX 1 FiIpOTEpMIYHNX
YMOB BereTamiifHoro mnepiomny. Y CyKymHOCTI Il YUHHUKH (POPMYIOTh iHTerpajbHUN
TEIJIOBO-IIOCYIUTUBHI CTPEC 1 BU3HAYAIOTh IHTEHCUBHICTD MPOIIECIB apuIU3allii.

VY TigpoeKoNoriyHOMY acTeKTi TepMiuHi Ta TiAPOTepMiuHI MOKa3HUKH
MaroTh 0COOJHMBE 3HAYECHHS, OCKUIBKM MICIs BTPATH ipHramii came CrHiBBiIHO-
LICHHS MIX OTaJjaMH, TEMIIEPATYPOIO Ta MOTSHIIHUM BHIIAPOBYBAHHSIM ITOYH-
Ha€ BU3HAUaTH peayibHy Boj03a0e3mnedueHicTh Teputopii. SAkmo g0 2023 poky
JIeiuT aTMOC(EPHOTO 3BOJIOKEHHSI KOMIICHCYBABCS TTOJMBHOK BOJIOIO, TO Y
2024-2025 pp. arponasamad Ty GYHKIIOHYBAJIH MEPEBAKHO B MEXKaxX MPUPOA-
HOTO KJIIMaTUYHO OOMEKEHOTO PEIKHIMY.

Jo tepMmiyHOro OJIOKY 1HOMKATOPIB BKIIOUCHO CEPEAHIO MICIYHY TEM-
neparypy moBiTpsi, ii aHoMauio BiTHOCHO KiiMatuuHoi Hopmu 1991-2020 pp.,
CyMy aKTHBHHX TEMIIEpaTyp, KUIbKICTh IHIB 13 MakCHMaJIbHOIO TeMIIepary-
poto monHan +35 °C, MakcuManbHi JeHHI Ta cepeHi HiuHi Temmeparypu. Taka
crcTeMa MOKa3HUKIB JO3BOJISIE KOMIIEKCHO OLIIHUTH IHTEHCUBHICTh TEILIIOBOTO
HaBaHTAXEHHsI Ha POCIMHHUM MOKPHUB 1 MOTEHIIHHI MTPOSIBH TEILIOBO-TTOCYLIJIH-
BOT'O CTPECY B YMOBax MOpPYyIIECHHS a00 MOBHOT BTPATH 3POLICHHSI.

VY 2021-2022 pp. (Tabdmn. 1) TemmepaTypHi YMOBH JIMITHS XapaKTepH3yBa-
JIMCSl 3HAYEHHSAMH, OJTM3bKUMU 10 KIIIMaTHYHOT HopMH. CepeHi Mics4YHi TeMIIe-
parypu cranoBuim 24-26°C, a ix aHomauii koiauBaiucs B mexax 0...+2°C. 3a
TAKMX YMOB CyMa aKTHBHHUX TeMmIlepaTyp ¢opMmyBalia JOCTAaTHE TeIio3ades-
[IEYCHHS arpoIeHO31B, KUTbKICTh JIHIB 13 T . >35°C Oyna He3HAuHO, a HiYHI
TEeMIIepaTypy NepeBayKHO 3aynIaincs HiwkaumH 3a +20 °C. 3a HasBHOCTI 3po-
LICHHS TEIUIOBUH CTpeC MaB HU3bKHH a00 HU3bKUH—TIOMIpHUH XapakTep i He
CIPUYMHSB 1CTOTHOTO 3HUKEHHSI TPOLYKTUBHOCTI.

Tabnuys 1. KniMaTH4Hi NOKa3HUKY Ta iHIMKATOPHU TEIJIOBOI0 CTPECY
arpoekocucremM XepcoHchbKoOi 00acTi y aumnni 2021-2025 pp.

. Cepennsi | AHomaJtis 10 o JuiB | Tmax, | Hiuni | Ouinka temJo-
Pix t°, °C Hopmu, °C Tum poxcy ET>10°C >35°C °C t°, °C BOI'0 cTpecy
2021 24-25 +0...+1 Hopmanbuuit | 744-775 0-2 31-33 | 16-18 Husbkuit
2002 | 2526 | +1.42 Temmii | 775-806 | 1-3 | 32-35 | 17-19 | [Hlosewnitc
HOMipHUI
2023 | 25-26 +1...42 Tennuit 775-806 3-5 34-36 | 18-21 ITomipHuit
2024 | 27-28 13,44 | AyxeHpIHIE || g3y goo | g 10 | 3942 | 21-24 | Excrpemamsmuii
eKCTpeMaJIbHHIL
2025 | 2627 +2...43 Hyxe wapkuit | 806-837 5-8 37-39 | 20-22 Bucoxwuii

Ipumitka: KriMaTiaHa HOpMa JunHs ~ +24,0 °C
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Y 2023 porii BinOyBcs mepexija A0 CTIHKO Temtinoro pexumy. CepeHs
TeMIieparypa JumHs craHoBuia 25-26°C, anomais — +1...+2°C, cyma akTuB-
HUX TeMIepatyp 3pocia 10 775-806°C, a KijbKICTh EKCTPEMAIBHO CIIEKOTHUX
IHiB 30inbImtacs 10 3—5. Bonnouac pyitnyBanns Kaxoscbkoi 'EC 1 ocymienns
BOJIOCXOBHIIIA IPU3BEIH JI0 MOPYLICHHS PETiOHaIBHOTO BOAHOTO OajaHCy, 3HH-
JKEHHSI piBHS IPYHTOBHX BOJI 1 BTpaTH KaIlliIAPHOTO MiKUBICHHS OPHOTO ILIapy.

Oco6nuBicts 2023 poKy mojisrae B TOMY, L0 TeMIIEpaTypHi YMOBH I
He OyJIn eKCTpeMalbHUMHU MOPiBHSHO 3 2024 poKoM, OJHAK caMe B LeH mepion
CUCTEMa BTpaTHJIa FOJIOBHUI MeXaHi3M KOMIIeHcallii BogHoro jedinuty. Tomy
HaBiTh MMOMipHE MiIBUIIEHHS TEMIIEPaTypH Ta 30UIbIIEHHS KiJIBKOCTI CIIEKOT-
HUX JHIB [T0YaJl MaTH 3HAYHO CHJIBHIIINI BIUIMB HA CTaH POCIMHHOCTI, HIX Y
MOTIEPE/IHI POKH 32 YMOB (DYHKIIIOHYBaHHS 3POILICHHS.

[Mounnaroun 3 2024 poky, 3adikcoBaHO Pi3Ky TpaHCPOPMAIIO TepMid-
Horo pexxumy. CepeaHs TemIiepaTypa JUIHs miasuiuiacs 1o 27-28°C, mo Ha
+3...+4°C nepeBunryBaiio KiiMaruuHy HopMmy. CymMa akTUBHHX TeMIIEpaTyp
3pocia 1o 837-868°C, kinbkicTs aui i3 T >35°C 36inpmmmnacs 10 8-12, a
MaKCHMaJbHi JeHHI Temneparypu csrand 39—42°C. OxHoyacHo copMyBaBcs
BUPaXEHUH e(eKT «TEInX HOouei», KOJHM CepellHi HiYHI TeMIeparypH IiABH-
uryBanucs 1o 21-24 °C.

Take moegHaHHsI IEHHOTO MEperpiBaHHs Ta MiABHIICHUX HIYHUX TEMIIe-
paryp Mae 0COOIMBO HETaTUBHE 3HAYCHHSI JIJIs1 BOZ03aJIS)KHUX arposian/iagris.
Bucoki neHHi TemmeparypH MiJCHIIOIOTh BUIIAPOBYBAHHS 3 MMOBEPXHI IPYHTY
Ta TpaHCHipaliiHUHA MOMUT POCIUH, TOAL K TEIUTl HOYl 301IbIIYIOTh AUXaIbHi
BTPAaTH i 3HIKYIOTh €(DEeKTHBHICTh HAKOITMYECHHS OPTaHIYHOT PEUOBUHH. 3a Bij-
CYTHOCTI 3pOLICHHSI 11l MPOLECH IBUAKO TPAaHC(HOPMYIOTHCS Y BOTHHI Je(ilIHT,
¢izionoriuHe MpUrHIYEHHS POCIUH 1 BTpaTy NpOAYKUIHHOI CTIHKOCTI.

VY 2025 poui, monpu reBHE 3HWKEHHSI TEMIIEPaTypPHOTO (OHY MOPiBHSHO
3 ekcTpeMaiabHUM 2024 pokoM, YMOBH 3aJIMIIAIUCS JTyKe kapkumu. CepenHs
TeMIIepaTypa JUIHA ctanosuna 26-27°C, kinbkicts auiB i3 T >35°C mocs-
rayia 5—8, 1110 MiATPUMYBaJIO BUCOKHIA PiBeHb TEIJIOBOTO HABAHTAXECHHS. TaKuM
YIHOM, J[Ba ITOCJIIIOBHI POKH ITiCJIsl BTPATH BOJOPETY/IFOI0UO0T (PYyHKIIIT XapakTe-
PHU3YBAINCS NOETHAHHAM BUCOKHX TEMIIEPATYP 1 BiACYTHOCTI INTYYHOI KOMITEH-
cartii BOJHOro nedinury.

[TocuieHHs TEIUIOBOrO HAaBaHTAKEHHSI CYTTPOBOXKYBAIOCS CHHXPOHHUM
noruoaeHHIM atMocdepHoi mocyxu (tabu. 2). ¥ 2021 pori HecTaya onajinB
Oyna BiTHOCHO MOMIPHOIO, OfHAK yke y 2022 poli KiUTbKICTh OnajiiB 3MEHIIH-
nacs 10 15-25 MM, a TiIpoTepMidyHUN KOe(IlieHT 3HU3UBCS O PiBHS, Xapak-
TEPHOTO JUISI y’KEe MOCYIIIMBHX YMOB.

VY 2023 poui KinbKicTh onajiB craHoBuiaa 40—50 MM, 10 BiAMNOBIAAIO
abo Jemo mepeBulyBasio KiimMaTuuHy HopMy. [Ipote meit mpupict armocdep-
HOT'O 3BOJIOYKEHHS HE KOMIIEHCYBAB TiIBUIIEHUX OOCSTIB BUIIAPOBYBaHHS 1 HE
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CTpUMAaB BTpaT MPOAYKTHBHOI I'PYHTOBOI BOJIOTH TIiCISl OCYLICHHS BOAOCXO-
Buma. Lle cBiguuTh Mpo Te, O Michs BTpaTH ipuramii cam ¢axT BUMAIIHHS
OMmajiiB y Mexax a0o JIeII0o BUILE HOPMH BXKE HE rapaHTye cTalii3alii BOJHOTO
PEKUMY, OCKUTBKH TIOPYIIEHO TiI3eMHe, KalIsIpHe Ta IITYYHE BOJIHE IiIKUB-
JICHHSI TEPUTOPII.

Kputnyna rigpoknimaruuna TpaHcdopmanis BigOymacs y 2024 pou,
KOJIM omaau ckopotwiucs 10 10—15 mwm, rigporepMidyHuil Koe(illieHT 3HU3UBCS
1o 0,12—0,18, a noteHriiiine BunapoyBaHHs nepesurmio 210 mm. Y 2025 porri
apuaM3allis KIIMaTHYHUX YMOB 30epiramacsi Ha EKCTPEMAaJbHO BHCOKOMY
piBHI: cyma omnaziB cTaHOBWIIA juiie 14—15 M, rigpoTepMidyHui KoeilieHT —
0,17-0,19, a noreHIiliHe BUMAPOBYBAaHHS 3JUINATIOCS iBUIICHUM.

CyKyHIHICTh TEPMIYHHUX 1 T1APOTEPMIYHMX TOKA3HUKIB CBIAYUTB, 11O TiCJIs
BTpaTH 3pOILICHHS HaBIiTh MOMIpPHI TEMIepaTypHi aHOMamii cTanud 3JaTHUMHU
TpaHc(hOpPMYyBaTUCS B KpUTHYHHN BogHUH cTpec. Y 2024-2025 pp. moeIHaHHS
BHCOKHX TEMIIepaTyp, AedinuTy aTMOCHEpHHUX OMAaiB i BiACYyTHOCTI IITYYHOTO
BOJIOTIOCTauaHHA c(pOpMYBaIO CTIMKY aTMOC(EPHO-TPYHTOBY IIOCYXY B KPUTHY-
HUH TepioJ] PO3BUTKY CIIIbCHKOTOCIIONAPCHKUX KYIBTYD.

3 ripOeKOoNOTiYHOT TOUKH 30pY 1€ O3HAYAE, 110 TEPUTOPIst BTpaTHIa 31aT-
HicTh 10 Oydepusanii KiriMaTHIHUX ekcTpeMyMiB. Jlo ocymeHns KaxoBcbkoro
BOJIOCXOBHIIA BUCOKUH BHIIAPOBYBAJIbHUI TOMHUT KOMIICHCYBABCSI ITOJUBHOIO
BOJIOI0, TOMi sIK micist 2023 poky aediuuT omajiB, BUCOKA TeMIlepaTypa Ta Mmij-
BumieHe ETo mouyanu AisiTi CHHXPOHHO, OPMYIOYH YMOBH IJIsl IPUCKOPEHOT
MOCTIppUTaLiitHOT apuu3arlii.

BnuinB BTpaTu 3polleHHs] HA MPOAYKTHBHICTH arpoeKocHCTeM SIK
inguKaTop rigpoexosioriuHoi Aerpagamii. KiimatiuHo 3ymMOBIeHa apuan3a-
Lisl Ta BTpara ipuraiiHoro Bogo3ade3nedeHHs 0e3nocepeJHb0 BiioOpasuincs
Ha IPOAYKTUBHOCTI arponanamadTis. JJunamika Bpoxkaitnocti y 2021-2025 pp.
JEeMOHCTPYE MOSTAITHUH MePEXiJl BiJl BUCOKOIIPOLYKTUBHOTO 3POLIYBAHOTO 3€M-
7epoOCTBa 10 EKCTPEMAIILHOTO OOrapHOTO THITY TOCIOAAPIOBAHHSI.

Y Mexax ripoeKoIoriuyHOl JIOTIKH BPOKAMHICTh PO3IVISIIAETHCS SIK 1HTe-
rpajbHUI HACHIJIKOBHI TMOKA3HUK, IO BiJI0Opakae CTaH BOIHOTO PEKUMY,

Tabnuysa 2. TinporepMiuHi yMOBH Ta MOKAa3HUKH aTMOC(HEPHOI MOCYXH
XepcoHcbkoi o01acTi y aunHi 2021-2025 pp.

Pik Onanu, Fim"ﬂe“"ﬂ I'TK Kuaac 3BoJ10:keHHS ETo, MM
MM Bil HOpMHU, MM

2021 30-35 -5...—-10 0,46-0,53 Tocyuumsuit 160-170

2022 15-25 —15...-25 0,27-0,45 Jyxe nocynuiiBuit 170-180

2023 40-50 0...+10 0,50-0,62 Bausbkuii 10 HOpMU 155-165

2024 10-15 —25...-30 0,12-0,18 ExcrpemainbHO MOCyIUTMBUI 210-230

2025 14-15 —25...-26 0,17-0,19 ExcrpemaibHO MOoCyluIMBUIA 195-210

IMpumitka: KiriMaTHYHa HOpMa JIMIHSA ~ 40 MM
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JOCTYITHICTD MPOAYKTUBHOI BOJIOTH, iHTEHCHBHICTh TEIUIOBOTO cTpecy, (izi-
OJIOTIYHHMM CTaH POCIMHHOCTI Ta 3[aTHICTh arpoiaHamadTiB MATPUMY-
Bard (YHKUIOHANBHY MPOXYKTUBHICTh. TOMY 3HMIKEHHSI BPOXaWHOCTI MicCIs
2023 poky i po3IIsAaTH MepeyCiM sSK HACHIIOK BTPATU BOJOPETYJIFOIOUO0T
cTabinbpHOCTI TepuTopii. BomHOYac €KOHOMIYHUM MPOSBOM BOEHHOTO BIUIUBY
CTaJI0 CKOPOYEHHSI TUIOL MTOCiBiB, 0OMEKEHHSI IOCTYITY A0 3eMellb, PyHHYBaHHS
BUPOOHUYOT 1HPPACTPYKTYPH Ta 3HHKSHHSI MOKIMBOCTEH BEJICHHS TOBHOIIIH-
HOT'O arpOBUPOOHUIITBRA.

VY 2021 poui, 32 yMOB MOBHOIIIHHOTO (PYHKIIIOHYBaHHS 3pOILYBajIbHOTO
KOMILIEKCY, BPOXaWHICTh 3epHOBUX cTaHoBWia 4,5-5,0 T/ra, COHSIIHUKY —
2,2-2,6 1/ra. Taki MOKa3HUKHU BIJIOBIaK CTaHy CTaOLIBHOIO BOj03a0e3re-
YeHHS, Ko AeinuT aTMocepHIX onaliB KOMIIEHCYBaBCs MOJIUBHOIO BOJIOIO,
a POCITMHHUI MOKPUB MaB MOXKJIMBICTh MiITPUMYBATH aKTUBHUI (OTOCHHTE3 Y
KPUTUYHI (ha3u PO3BUTKY.

VY 2022 poui miji BINTMBOM BOEHHUX YWHHHKIB 1 YaCTKOBOTO TOPYILICHHS
BOJIOTIOCTAUaHHs BpOXKalHICTh 3HM3MIAcs jo 3,0-3,5 T/ra Juist 3epHOBUX 1
1,5-1,8 1/ra qys consinuky. lle 3HmKeHHS Oyll0 MOB’si3aHE 5K 13 BOEHHUMHU
0OMEKeHHSIMH, TaK 1 3 TOPYIIEHHSIM HOPMAJIBHOTO (YHKIIOHYBaHHS arpoOBH-
POOHMYMX 1 BOAOTOCIIONAPCHKUX MpoleciB. BogHouac moBHOT BTparu Bomope-
rymorouoi QyHKUIT e He Bi0ynocs, ToMy NPOAYKTUBHICTh 3HUKYyBajlacs, aje
HE JocArana KpUTHYHHUX PiBHIB MOCTIPPUTALIITHOTO MIEPiOy.

[Micns pyiinyBanus Kaxosebkoi 'EC y 2023 poui arponanamadtu BTpa-
THJIM OCHOBHE JIKEPEJIO TMOJIMBHOI BOAM, IO 3yMOBHJIO MaJiHHS BPOXAHHOCTI
3epHOBHX 70 2,0-2,5 T/ra. lleli nepiox BijoOpakae Mmoyarok CUCTEMHOT jerpa-
JIAIil MPOAYKIIHHOTO TOTESHIIIAITY, KOJIM POCIMHHICTD yXKe HE Majia CTabiIbHOTO
JOCTYITy JI0 IITYYHOTO BOA03a0e3eueHHsI, a BOAHUN PEKUM TEPUTOPIi movaB
BU3HAYATHUCS MTEPEBAKHO aTMOCHEPHUMH ONATaMH Ta 3aJUIIKOBUMH 3arlacaMu
I'PYHTOBOI BOJIOTH.

Y 2024 porti — nepiiiomMy OBHOMY BereTaliiHOMY Ce30Hi1 0e3 3pOIeHHS —
MPOAYKTUBHICTh arpoiaHimadTiB BU3HAYaIacs BHUKIIOYHO MPUPOIHUM 3BO-
JIOKESHHSIM Ha TJIi eKCTPEeMalIbHOI CIIeKH Ta JediiuTy omaiB y JiTHIN mepio.
BomHouac aHOManbHO BOJIOTHIA 3MIMOBO-BECHSIHUH MIEpPi0j] 4aCTKOBO c(hopMyBaB
CTapTOBi 3amacu IPYHTOBOI BOJIOTH, IO 3a0€3MEYHIIO BPOXKaHHICTh 3ePHOBUX
Ha piBHi 2,4-2,6 T/ra. YpoxkallHICTb COHSIIHUKY cTanoBmna nume 0,8—1,0 1/ra.
He3Baxkaroun Ha BiTHOCHO BUIIII TOKA3HUKU 36pPHOBHX MOPIBHSAHO 3 2023 pokoM,
CTPYKTypa MPOIYyKTUBHOCTI CBIIYHUTH MPO Pi3Ky BPa3IMBICTh KYJABTYP 1O Bij-
CYTHOCTI TIOJIMBY, OCOOJIMBO COHSIIIIHUKY, SIKUH y 1iepiof] (hOpMYyBaHHS BPOXKArO
3a3HaBaB 3HAYHOTO BOAHOTO Ta TETIOBOTO CTPECY.

Haii0inpm kputnuna cutyanis chopmysanacs y 2025 poui, Koiu moes-
HaHHS eKCTpeMalbHOI arMoc(epHOi Ta IPYHTOBOI MOCYXH, BUCOKHX TeMIIepa-
Typ, Ae(IiUUTY OMajiB, BECHSIHUX 3aMOPO3KIB 1 MOBHOI BiICYyTHOCTI MOJMUBHOI
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BOJIY 3yMOBMJIO KPUTUYHE 3HW)KEHHSI BpOXKAWHOCTI: 3epHOBUX — 10 1,2—1,4 T/Ta,
consmHUKy — 710 0,2—0,7 T/ra, mo Ha 70—-90% HuXKUYE TOBOEHHOTO PiBHSI.

Y 2024 pori Ha ipaBoOepekxki XepcoHChKOT 001acTi 3a(ikCOBaHO BTpaTy
omu3bko 40% rmon ocisiB. Y 2025 poiii cuTyallis iCTOTHO MOTipIIHIIACS BHAC-
JJIOK MMO€ETHAHHS BECHSIHUX 3aMOPO3KIB, BECHSHO-IITHROT IOCYXU T4 BOEHHUX
PH3UKIB, II0 CIIPUYMHMIIO BTpaTy Oinbire 60% MociBiB i KPUTHYHE 3HUKEHHS
MPOIYKTUBHOCTI PEIITH IUIOII. Y TiJPOCKOJIOT1YHOMY acIeKTi 11e CBITYUTh PO
BTpaTy arpojangmadTaMyd 37aTHOCTI KOMIICHCYBaTH KJIIMaTH4YHI Ta BOEHHI
CTPECOpH Yepe3 BOAHE PETyTIOBaHHS.

OTpuMaHi pe3ynbTaTH 3aCBiAYYIOTh, 110 BTpaTa 3pOLICHHS B yMOBAX CTeE-
MOBOTO KJIMaTy He € CyTO TeXHIYHUM ab0 BOJOTrOCIOIAPCHKUM MOPYIICHHSM.
Bona 3MmiHIOE cam pexxuM (DyHKI[IOHYBaHHS arpOSKOCHUCTEM, MO30aBIISIOUH iX
TOJIOBHOTO MeXaHI3My KOMITEHCAIIIT KIIIMAaTHYHOTO JAC(IIIUTY BOJIOTH.

[IpomykuiiiHi MOKa3HUKH Y3TODKYIOTHCS 3 PE3yJIbTaTaMy CyIly THUKOBOTO
Ta T1IPOTEPMIYHOTO aHAMI3Y i MiATBEPKYIOTh CHCTEMHHI XapakTep TpaHcop-
Mariii: micns pyinyBanasa Kaxoscwkoi 'EC Ta ocymenns KaxoBcbkoro Bomo-
CXOBHIIIA 30HA 3pOLICHHS] XEPCOHCHKOI 001acTi MepeiIa 10 HOBOTo TOCTIp-
pUTaLiifHOrO CTaHy, y SIKOMY BPOXKalHICTh, XJI0poQiibHa aKTUBHICTH 1 BOXHUH
peXHUM CTa)I 0€3MM0CePETHBO 3aJICKHUMU B1Jl aTMOC(EPHUX OMAliB 1 TeMIIepa-
TYpPHHX eKCTpeMyMiB. Lle € KITF040BOI0 0O3HAKOIO TiAPOEKOIOTIYHOT Jerpaanii
TepuTOpii Ta HopMyBaHHS NOCTIPPUTaLIHHOT apUAU3ALIii.

O6roBopennsi. OTpuMaHi pe3ynbTaTd CBiquarh, Mo pyliHyBaHHs KaxoB-
cekoi ['EC 1 nopaneiie ocymienHs KaxoBChKOro BOJIOCXOBHIIA CTATTH TPUTEPOM
IMOOKOI CUCTEMHOI mepeOyaoBH TiIpOeKONOriuHOro (YHKIIOHYBaHHS 30HU
3pouienHs [liBaast Ykpainu. Y 10BO€HHHI TIepiof BOJOCXOBHIIE BUKOHYBAJIO
POJIb KJIFOYOBOTO PETYJSTOPAa PErioHAIbHOTO BOIHOTO OajiaHcy, (GopMyroun
AQHTPOIIOTEHHO CTa0li30BaHUI TiIPOJIOTIYHUI pPEXHUM, SKUK 3a0e3redyBaB
aKyMYJALIIO, TEPEepPO3NOil 1 yTpUMaHHS TPICHOT BOAM B arpoiaHamadrax.
Takuii pexxum cTBoproBaB eekT rigposoriyHoro Oydepa, 3rmamKyBaB KiiMa-
TUYHI KOJMBAHHS, 3HWXKYBaB aMIUIITYIy BOJHOTO Je(illUTy Ta MiITPUMYyBaB
CTaOUTbHUI PIBEHb IPYHTOBOTO 3BOJIOXKEHHS. [lo1i0Ha pob ipuraiiiHux cuc-
TEeM Yy MIATPUMAaHHI CTa0UIBHOCTI arposiaHAmadTiB CTEMoBOi 30HH YKpaiHu
Oya mokazaHa y monepeHiX JOCIiIKeHHAX JOBIOTPUBAIHNX 3MiH 3pOLITYBaHUX
TEPUTOPIH Ta IXHBOT 3aJIC)KHOCTI BiJl BOJOpEryrotouoi indppactpykrypu [7, 11].

Brpara nporo Oydepa BHACIiJOK OCYLICHHS! BOJOCXOBHIIA CIIPUYMHNIIA
Ppi3Kui epexij BiJy KEPOBAHOTO BOAHOTO PEKUMY JI0 KINIMAaTUYHO A€TEPMiHOBA-
HOro (QYHKIIIOHYBaHHS TEPUTOPIi. 3a 3MICTOM Lie BiNIOBia€ PSKUMHOMY 3CYBY,
KOJIM CHCTEMa TICIIs BTPATH CTabiIi3yr0doro (akTopa mepexoauTh 10 HOBOTO
CTaHy 3 1HIIOK CTPYKTYPOIO B3a€EMO3B’SI3KiB 1 3BOpOTHHX peakuiil [19]. Taka
IHTepIpeTaLisl Y3roIKyeTbCsl 3 TIOIOKEHHSIMH TEOpil pe3UITiEHTHOCTI Ta Kpu-
TUYHUX TEPEXOIB B €KOCUCTEMaX, BiJIIIOBIIHO JI0 SIKUX CKJIaJIHI IPUPOIHO-aH-

159



BodHi iopecypcu ma akeakynemypa, 1(19) /2026

TPONOTEHHI CHUCTEMH MOXKYTh PI3KO BTpayaTd CTIHKICTb MICNs JOCSTHEHHS
MOPOTOBHUX 3HA4Y€Hb 30BHIMIHBOrO BIUIMBY [15-18]. ¥V Bumaaky XepcoHCHKOi
00J1acTi TaKUM TMOPOTOBUM YWHHHMKOM CTajla BTpaTa BOAOPETYJIIOIYOro sipa,
o 3a0e3neuyBano (PYyHKIIOHAIBHY 3B’S3aHICTh MK MMOBEPXHEBHMH BOJIAMHU,
ipUraniiHO MepeKero, IPYHTOBHM 3BOJIOKEHHSM 1 POCITMHHUM ITOKPHUBOM.

PyiinyBanns KaxoBcbkoi 'EC crnpu4uHMIIO KOMIUIEKC HACHiAKIB, SIKi
BUXOSITh 32 MEXI JIOKQJTBHOTO BOJIOTOCIIOIAPCHKOT0 MOpyLIeHHS . JlociimKeHHs
HACJIIJIKIB KaTacTpo(pu BKa3yrTh Ha MacmTaOHy TpaHC(OPMALiI0 Tiaposo-
rivHoro pexxumy periony Hwxknporo JlHinpa, 3MiHy yMOB (DYyHKIIOHYBaHHS
KOJIMIIIHBOI aKBaTopii, Jerpajaallito BOAHOI iHPPACTPyKTYypH Ta (HOpMyBaHHS
JIOBTOTPUBAJIUX €KOJIOTTYHUX PU3UKIB JUISI BOAHUX 1 MPHOEPEKHUX EKOCHCTEM
[9, 12, 30, 32]. Y KOHTEKCTi 30HH 3pOLICHHS 111 HACHIJKHU MPOSBISIOTHCS Yepes
MPUITMHEHHS BOAOMOAYi 10 MaricTpajibHUX KaHAJIB, BTPATy MOXKIIUBOCTI KOM-
MeHcallil MPUPOIHOTo Ae(ilUTy BOJIOTH Ta MOCHIICHHSI 3aJIeKHOCTI arpojiaHji-
mraTiB Bi aTMOC(EpPHHUX OTaiB.

Pesynbrati cynmyTHHKOBOro MoHiTopuHTy 3a iHaekcom OTCI migreep-
JOKYIOTB TiJpOEKOJIOTiuHYy TpaHcdopMmalilo Ha piBHI 010(i3MYHUX XapakTe-
PHCTUK POCIMHHOTO TOKpHBY. [IpocTopoBo-uacoBa AMHAMIKa XJIOPOQiIBHOT
aKTUBHOCTI BiJo0Opakae MOCIIJOBHUN MEepeXij] BiJl BACOKOIPOAYKTUBHUX 3PO-
LIYBaHMUX arpoLEHO3IB 10 JIEMPECHUBHOTO CTaHy 3 HU3BKUM piBHEM (OTOCHH-
TEeTHYHO1 akTHUBHOCTI. Lle y3romkyerbes 3 MeroguuHoto mpupoporo OTCI sk
IHAMKaTOpa BMICTY XJ0opodiny, (i3i0M0ri4yHOr0 CTaHy POCIMHHOCTI Ta IHTEH-
cuBHOCTI poTtocuuTesy [23, 24].

3rnamkyBanns cezoHHux mikiB OTCI y 2024-2025 pp. cBimuuts mpo
BTpaTy 3JaTHOCTI arpOEKOCHCTEM MiATPUMYBaTH XapaKTepHY CE30HHY JUHA-
MiKy PO3BHTKY B YMOBaXx JIITHHOTO BOJHOTO Ae(ilUTy Ta MiABHINEHOTO TETIO-
BOTO HaBaHTaXCHHS. Y MeXaX 30HHM 3pOIleHHS XepCOHChKOI 0o0nacTi ek
porec Mae crernudiuay IpocTopoBO-(QYHKI[IOHATIBHY HTPUPOAY: JAerpajarlis
POCIMHHOTO MOKPHUBY 3yMOBJICHA IEpeayCiM NPUIHMHEHHSM IpUraniifHoro
BOJ103a0€3MeUeHHs], 1[0 MPHU3BEIIO 0 PI3KOT0 3HKEHHS JOCTYIMHOCTI IPOIYK-
TUBHOI Bosoru. Lle Bimpi3Hsie mocmimpkyBaHi arponanamadTH BiJ TEPUTOPIH
OCYILIEHOTO JIO)Ka BOJOCXOBHINA, JI¢ IOMIHYIOTh TIPOLIECH BTOPHHHOI CyKIecii
Ta (popMyBaHHS TIOHEPHUX POCIMHHHUX YTPYIOBaHb Ha OTOJICHUX aJIFOBiaIbHUX
BIJIKJIQ/IaX 13 MMIIBUIIICHUM PiBHEM 3BONOKeHHs [12, 31].

AHauni3 TiIpoTepMiYHUX YMOB IOKa3ye, IO Micisl BTPATH ipuUraiiHoro
BOJI03a0e3MeueHHs] KIiMaTH4YHi (akTopy HaOyaW BH3HAYAIBHOTO 3HAUYCHHS.
[MomipHi TemmepaTypHi aHOMatii B yMOBax BiJICyTHOCTI MOJNMBY 3/aTHI TpaH-
chopMyBaTucsi y KPUTHYHUI BOJHHUE CTpEC, OCKUIBKA TEPHUTOPIsS BTpPAuaE
MeXaHi3M IITY4YHOI KoMIeHcaii AedinuTy Bosord. HaidGinein Bupa3Ho 11e npo-
sausocst y 2024-2025 pp., Kou NO€AHAHHS BUCOKHX TeMIeparyp, aedinury
OMaiB i 3pOCTaHHs NOTEHLIHHOTO BUNIApOBYBaHHS c(hOpMyBao CTiliKy aTMoc-
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(bepHO-TpYHTOBY mOCYXy. Taka JuHaMiKa BiJIIOBIJIa€ 3arajlbHUM TCHJIEHIIISIM
MMOCHUJICHHS MOCYIUIMBOCTI Ta KJIIMaTUYHUX PHU3HKIB B YKpaiHi, 30KpeMa B ii
cTenoBii 30Hi [1, 8].

02023 poky 3porieHHsI BAKOHYBaJI0 (PYHKIIIO KIIIMAaTHYHOI cTa0imizamnii
arponanamadrie. Sk mokazaHo B MOMEPEIHIX JOCHIKCHHSX, IpUTallis 31aTHa
3MEHIIYBAaTH 1HTEHCHBHICTh TEIUIOBUX EKCTPEMYMIB, 3MIiHIOBATH JIOKaJbHHUN
panianiiiHO-eHepreTHUHMIA OalaHC Ta 3HUKYBATH TEMIIepaTypHe HaBaHTAXKEHHS
Ha miACTHIBHY noBepxHIO [33, 34]. Brpara 3porieHHs B XepcOHChKil obnacti
O3Ha4ya€ MPUIUHEHHS JIiT OTO CTa0LIi3yI0Uu0Tr0 MEXaHi3My, 1110 paHilie 3a0e3-
MevyBaB YaCTKOBY KOMIICHCALIIIO JIITHBOTO BOJJHO-TEILIOBOTO CTpecy. Y pe3yib-
TaTl (YHKIIOHYBaHHS arpojiaHAmadTIB CTaN0 03MOCEePEIHBO 3aJICIKHUM BiJ
MiXpiuHOI BapiabenbHOCTI aTMOC(EepHUX YMOB, IO HPOSBISIETHCS y CTIHKIN
TEHJICHIT 10 3HMKEHHs O10TMPOAYKTUBHOCTI Ta CTIMKOCTI arponanamadris.

BcranoBieHo cuHepreTHUHMA eeKT B3aeMoAii BOEHHUX 1 KINIMAaTHYHUX
YUHHUKIB. PyliHYBaHHS IiIpoTeXHIYHOT IHQPACTPYKTYpH, BTpaTa KOHTPOJIIO HaJl
BOJHHMMH pECypcaMH, MiHyBaHHS TEPUTOPid, 00CTPiiu, OOMEXEHHS AOCTYIY
JI0 CUTbCHKOTOCIOJAPChKUX YTijib 1 CKOPOUYCHHS ILUION] MOCIBIB MOETHAIUCS 3
KJIIMaTHYHO 3yMOBIICHUM Je(illUTOM BOJOTH Ta MiJBUIICHUM TeMIepaTypHUM
pexxumom. Taka komOiHawisi (akTopiB (GopmMye MyIbTUILUIIKATHBHUN eQeKT
BIUIMBY, 32 IKOTO BOEHH1 OPYILIEHHS BOIOTOCIIOAAPCHKOT CHCTEMH ITiICUITIOIOTh
YYyTIUBICT arpojaH madTiB 10 KIIMaTHYHUX eKCTpeMyMiB. OTprMaHi pe3yib-
TaTH Y3TO/PKYIOTHCS 3 Cy4aCHUMHU JOCIIDKCHHSIMU BOJHOT Oe3rekn YKpaiHu B
YMOBaXx BiiHH, SIKi 3aCBIJUYyIOTh, [0 PYHHYBaHHS BOIHOI iHPPACTPYKTYPH Mij-
BHUIILY€E BPA3JIUBICTh TEPUTOPIH A0 KIIMATHYHHUX KOJIMBAHb 1 CYTTEBO YCKIIAHIOE
MIEPCIIEKTUBY TICIIBOEHHOTO BiJIHOBIICHHS [2-5, 30].

3HMKeHHs BpoxkaitHocTi y 2023-2025 pp. BUCTYyNA€ iHTETrpajJbHAM 1HH-
KaTOPOM T'1IpOEKOJIOTIYHOTO CTaHy TepuTopii. BpoxkaliHICTh aKyMyIO€ CYKyTI-
HU BIUIMB BOJHOTO PEKUMY, TETNIOBOTO HABAHTAKEHHS, IOCTYITHOCTI MIPOIYK-
TUBHOT BOJIOTH Ta (i3i010r4HOr0 cTaHy pociuHHOCTI. i nMHamika BizoGpaskae
nepexiJy arpoeKOCHCTEM [0 MOCTIPPUTallifHOTO pPeXuMy (QYHKIIOHYBaHHS
3 MiJBHUIIEHOIO 3AJICKHICTIO Bif aTMochepHuX ymMoB. OTpuMaHi pe3yabTaru
Y3TOKYIOTHCS 3 MOMEPEHIMHU OL[iHKaMu TpaHcdopmaii mpupogHO-KIiMaTny-
HUX YMOB 1 3HWKCHHS CTa0lIBHOCTI arpojiaHAmagTiB y 30H1 3pOIIYBAHOTO 36M-
nepodctBa Ykpainu [7, 10].

3 TipOEKOJIOTIYHOI TOYKH 30py BCTAHOBJICHI 3MiHM BiAMOBIJAIOTH QOp-
MYBaHHIO TIOCTippHramiiHoi apuauszamii — crneuu@iqHoro THITY Aerpanalii-
HOTO TIPOLIECY, 10 MOEAHYE KIIMaTHYHO 3yMOBJICHE IMMOCHJICHHS OCYIIUINBOCTI
3 QHTPOTIOTCHHO CHPUYMHECHOK BTPATOK BOJOPETYIIOIOUMX MexaHi3MiB [19].
Leit mpouiec XapakTepU3y€eThCsl BUCOKOIO MIBUAKICTIO PO3BHTKY, TPOCTOPOBOIO
HEOJHOPIAHICTIO Ta YiTKOIO MPOCTOPOBOIO MPHB’ S3KOI0 10 KOJIUIIHIX 30H (PyHK-
LIOHYBaHHS 3pOLIYBaJIBHUX CHCTEM 1 BIUIMBY KaxoBchKoro BojocxoBuina. Ha
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BiIMiHY BiJl TIOCTYNOBOI KJIIMaTUYHOI apuAM3allii, MOCTippUraniiiHa apuansa-
1Sl PO3TOPTAETHCS Y MPUCKOPEHOMY PEKUMI, 10 3yMOBIICHO PAIITOBUM TPUIIH-
HEHHSM BOJHOTO TTI/DKUBJICHHS arpojaHmadTiB i pi3KUM HNOPYLICHHSM c(hop-
MOBAHOT'0 BOJIHOTO OaJlaHCy TepUTOPii.

OtpumaHi pe3yabTaTu MatoTh IPAKTHYHE 3HAUYEHHS U151 (POPMYBaHHS MMijI-
XOJIiB JI0 MiCAsIBOEHHOTO BijgHOBIeHHS [liBnHs Ykpainu. BimHoBiieHHs arpap-
HOro BUPOOHUIITBA 0€3 BigHOBICHHS a00 TpaHchopMarllii cuctemM Boj03a0e3-
MeYeHHs1 € 00MeKeHUM 1 HecTiikuM. HeoOxinHuM € popMyBaHHS alanTUBHUX
1 KOMIIPOMICHHX MiJXO/iB O YIPaBIiHHS BOJHUMH PECYpPCaMH 3 ypaxyBaHHSIM
3MiH KJIIMaTy, 3pOCTaHHs BapiaOe’IbHOCTI ONaJliB, PU3HKIB BTPATH LEHTPAIi30-
BaHMX JDKEPEN BOAONOCTAaYaHHs Ta IOTPeOU y BiTHOBJIEHHI a00 TpaHchopmartii
BOJIOTOCIIOIAPCHKOTO sijipa periony. Takuii migxiJ y3ropKyeThCs i3 Cy4YaCHUMHU
OLIIHKAMH TMEPCIIEKTHB BiTHOBJICHHS ipUTaliiiHOl cucTeMHu YKpaiHu, y Mekax
SAKHX OOTPYHTOBYETHCS JOUUIBHICTh MEPEXOAY BiJl BIATBOPEHHS MONEpPEIHBOI
MOJIeJTi 10 11 CTPYKTYpHOI TpaHchopMallii 3 ypaxyBaHHSIM HOBHX O€3MEKOBHX,
KIIIMaTHYHKX 1 pecypcHUX oOMexeHs [3, 5, 10, 27].

PyiinyBanns Kaxocekoi I'EC i1 ocymenns KaxoBcbkoro BogocxoBuia
CHPUYMHUIN TiAPOCKOJIOTIYHUN PEKMMHHUHI 3CYyB Yy 30HI 3pOIICHHS XEpCOH-
chKoi o6macTi. Mloro 0CHOBHMMH TIPOSBAME € BTpaTa BOIOPETyITIOKUOi CTa-
OITLHOCTI, MOCHUJICHHST aTMOC(EPHO-TPYHTOBOIT OCYXH, 3HIKEHHS XJI0POQiib-
HOi aKTHBHOCTI POCIMHHOTO TOKPUBY, KPUTUYHE 3HHIKCHHSI BPOKaWHOCTI Ta
(opMyBaHHS MOCTIpPUTALITHOTO pexXuMy (YHKI[IOHYBaHHS arpoiaHamadris.
OTtpumaHi pe3yabTaTi Jal0Th MiACTaBU PO3IISAATH NOCTIpPUTalliiiHy apuan3a-
10 SIK KJIFOYOBHH TiIpOEKONOTiUHUI Hachinok pyrHyBaHHs KaxoBcbkoi [EC
Ta ocymieHHst KaxoBChbKOTO BOJIOCXOBHUINIA st 30HU 3polieHHs [1iBaHs Ykpainu.

BucHosku

1. KaxoBchKe BOIOCXOBHILE Ta OB’ s13aHa 3 HUM ipUTaliifiHa iHppacTpyk-
Typa 3a0e3neuyBanu (opMyBaHHS aHTPOIIOTEHHO PEryJIbOBAaHOTO TiAPOIOTiY-
Horo pexxumy [liBaHs Ykpainu, BUKOHYIOUYH BaKIMBY (QYHKIIO T1IpOIOTIYHOTO
Oydepa, sIKMiT KOMIIEHCYBaB IPUPOTHHIA A€ PILUT BOJIOTH, i ATPUMYBaB IPOAYK-
THUBHE I'PYHTOBE 3BOJIOXKEHHS Ta CTa0LIi3yBaB (DyHKIIOHYBaHHS arpOCKOCUCTEM.

2. PyiinyBanus Kaxoscwekoi 'EC 1 ocymieHHS BOIOCXOBHINA CIIPHYH-
HWIA CUCTEMHUI TiPOJIOTIYHHI KOJIATIC, 110 MPU3BIB J0 BTPATH ipUraIiiiHoro
BOJ]03a0€3MeUeHHs, MOPYLICHHSI 0allaHCy MOBEPXHEBUX 1 MIA3€MHUX BOJ Ta
MEPexo.y 3pOIIyBaHUX arpojiaHaAmadTiB XepCOHCHKOT 00JIACTI 10 KIIMAaTHYHO
JETePMIHOBAHOTO PEKUMY (DYHKI[IOHYBaHHS.

3. BcTaHOBNEHO, 110 BTpara BOAOPETYIIOIOYOT CTaOLIBHOCTI CIIPUYH-
HUJIa TIepeOyI0By B3a€MO3B’A3KiB MK I'PyHTOBHM 3BOJIOXKEHHSIM, TEMIIEPaTyp-
HUM PEKUMOM 1 CTAaHOM POCIMHHOCTI, 1[0 IPOSBISIETHCS Y MMOCHIICHH] BOAHOTO
nedinuTy, iHTeHcH]iKallil TerIOBOr0 HABAaHTAXKEHHS Ta 3HIKEHHI O10MpoayK-
THUBHOCTI arpoyianamagTis.
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4. 3a pesynbratamu cymyTHHKOBOro aHamizy iHzexkcy OTCI miaTsep-
JDKEHO CYTTEBE 3HIDKEHHS XJIOPO(QIIbHOI aKTUBHOCTI POCIUHHOTO MOKPHUBY Y
2021-2025 pp. — Bl BUCOKHX 3HAYECHb Y JOBOECHHHH MEPio A0 CTaOIbHO HU3b-
kux y 2024-2025 pp., 1110 CYNIPOBOIKYETHCS BTPATOI0 CE30HHOT BapiaOeIbHOCTI
Ta (hOPMYBAHHSM JICIIPECUBHOTO CTaHy OlOMPOAYKTUBHOCTI.

5. Bussneno, mo micast 2023 poky TpaHchopMarisi TiApOTepMivHHX
YMOB XapaKTepU3Y€EThCA MiABUICHHSM TEMIIEPAaTypPHOTO PEXKUMY, 3pOCTAaHHIM
YaCcTOTH EKCTPEMallbHO CIIEKOTHHX IHIB, AeQimUTOM aTMOC(hEpHUX OMadiB i
301IBLICHHSM MOTEHLIHHOTO BUNIAPOBYBAHHS, 1110 Y CYKYITHOCTI hopMmye CTiii-
KHii aTMOCc(epHO-TPYHTOBUH BOJHUHN NeDilUT Y KPUTUUHI (a3u PO3BUTKY Ciilb-
CBKOTOCIIOJAPCHKHUX KYIBTYP.

6. JloBeneHo, 1m0 BOEHHO 3yMOBJIEHa TpaHchopMmallis Mae KacKaTHHN
XapakTep 1 peani3yeTbcsi Yepe3 IMOCIHiOBHICTh B3a€EMOIIOB’SI3aHUX IPOLIE-
CiB: «OCYIICHHS BOJOCXOBHILA — BTpaTa 3POLICHHS — 3HW)KEHHS I'PYHTOBOT
BOJIOTH — MIiJBHUILEHHS TEMIIEpaTypH MOBEPXHI — MpUTHIYEHHS (izionoriy-
HOTO CTaHy POCIMHHOCTI — 3HIDKEHHs OIOMPOAYKTHBHOCTI Ta Jerpazaiis
arpoBUPOOHUIITBAY.

7. BpoxkaiiHicTh MiATBEPIUKYE IHTETPAIBHUI XapakTep TiIPOeKoIIo-
riunux 3min: y 2025 poui 3a¢ikcoBaHO 3HIKEHHS TPOAYKTHBHOCTI 36pPHOBUX
i consimauky Ha 70-90% MOpPIBHSIHO 3 JOBOEHHUM pIBHEM, IO BioOpakae
BTpaTy MPOAYKIIHHOI CTIHKOCTI arpOeKOCHCTEM YHACTIOK JIeilUTy BOTHHX
pecypciB i MOCUJICHHS TEIIOBOTO CTPECY.

8. OOrpyHTOBaHO, IO BCTAHOBJIEHI MPOLECH BiIMOBiAalOTh (Hopmy-
BaHHIO MOCTIppHUramiiHoi apuan3anii — crnequdiyHoro TUIY JAerpajamii arpo-
naHamadTiB, SKU BUHUKAE BHACIIOK IMOETHAHHS KIIIMAaTUYHUX 3MiH 1 BTPaTH
BOJIOPETYJIIOIOUMX MEXaHi3MiB Ta XapaKTePU3YEThCsl BUCOKOIO IIBUAKICTIO PO3-
BUTKY 1 IPOCTOPOBOIO JIOKAITI3AIIEI0 B MEKaX KOJUIIHIX 30H 3pOLICHHSI.

9. OtpumaHi pe3yibTaTd (OPMYIOTh HAYKOBY OCHOBY ISl PO3POOJICHHS
CTpareriii mcisiBOeHHOTO BinHOBIeHHS [liBaHsa YKpaiHw, siki MaroTh nepenoa-
YyaTy BiTHOBJIEHHS a00 TpaHcdopmalilo BOAOTOCIONAPCHKOTO siapa, BIPOBaA-
JDKEHHS aJalTUBHUX MOJEJIEW yNpaBiiHHS BOAHUMH PECYpCaMH, €KOJOTIUHY
peabiiTaliio AerpaJoBaHuX 3eMeJb 1 MMiIBUIIICHHS CTIHKOCTI arpOeKOCUCTEM B
YMOBaXx MOCTIppUTaLiHHOT apuan3alii.
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The study assesses the hydroecological consequences of the destruction of
the Kakhovka Hydropower Plant and the drainage of the Kakhovka Reservoir for the
irrigation zone of Southern Ukraine, using Kherson region as a case study. It identifies
the patterns of transition of agricultural landscapes from water-regulatory stability
to post-irrigation aridization. The research is based on the integration of satellite,
climatic, and agrotechnical data and focuses on analyzing changes in the water regime,
hydrothermal conditions, and bioproductivity during 2021-2025. It is demonstrated that
prior to 2023, the Kakhovka Reservoir functioned as a key hydrological buffer, ensuring
water storage and redistribution, maintaining productive soil moisture, mitigating
temperature extremes, and stabilizing agricultural production. The drainage of the
reservoir triggered a systemic hydrological collapse, manifested in the cessation of
water supply to main irrigation canals, disruption of the water balance, and a transition
to climate-driven functioning of the territory. Satellite-based analysis using the OTCI
index revealed a stepwise decline in chlorophyll activity and degradation of vegetation
bioproductivity. The spatial pattern of these changes corresponds to areas affected by
the loss of irrigation water supply and the former influence of the Kakhovka Reservoir,
confirming their hydroecological origin. In 2024-2025, a persistent atmospheric—soil
water deficit developed due to the combined effects of high temperatures, precipitation
shortages, and increased evapotranspiration. Crop yield dynamics reflect the integrated
impact of these transformations: in 2025, yields declined by 70-90% compared to the
pre-war period. This indicates a loss of productive stability of agroecosystems and the
establishment of a post-irrigation mode of their functioning. The study substantiates
that the observed changes correspond to post-irrigation aridization, a specific type of
hydroecological transformation associated with the loss of the water-regulating core of
the system. The results have practical significance for developing strategies for post-war
recovery of territories and for transforming water management systems under climate
change conditions.

Key words: Kakhovka Reservoir, hydroecological transformation, irrigated
agro-landscapes, post-irrigation aridization, water regime, hydrothermal conditions,
OTCI, bioproductivity, satellite monitoring, Kherson region.
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[HTeHCHdiKaIis aKBaKyJIBTypH CYIPOBOIKYETHCS 3POCTAHHIM PU3UKIB IOIIH-
PEHHSI TTapa3uTapHHUX 3aXBOPIOBaHb, Cepell SKUX IXTIOPTHPiO3 3aiimMae MpoBijHe Mic-
e SIK OJIHA 3 HAMOUIBII KOHTArio3HUX 1 €KOHOMIYHO 3HAYYIIMX MPOTO30HHUX 1HBA31
MPiCHOBOAHUX prO. METO AOCHIKeHHS OyJI0 BUBYCHHS 0AaraTopiqHOl IWHAMIKH Ta
MIPOCTOPOBUX 0COOIMBOCTEH MmommpeHHs ixriopTupiosy B Ykpaini y 2017-2025 pp.

MarepianoM s JOCTIDKCHHS CIyTYBaJIM JaHi JEP)KaBHOTO JIa0OPAaTOPHOTO
MOHITOPHHTY, c(pOpPMOBaHI Ha OCHOBi 3BITHOCTI 3a (opmoio Ne 2-Bet. JliarHOCTHKY
311MCHIOBAJIM 3 BUKOPUCTAHHSM KIIIHIYHUX 1 ITAPA3UTOIIOTIUHMX METOIB 13 MOJAIIBILIO0
MikpockomiyHowo ineHtudikaniero Ichthyophthirius multifiliis. Craructiuuny o6po6-
Ky TIPOBOAMJIM METOJaMH BapialiiHOl CTATHCTHKY 3 BU3HAYCHHSAM CEPE/IHIX 3HAYCHB 1
CTaHAAPTHOTO BIAXMJICHHS.

BcranoBieHo, mo 3a KociipKyBaHu# mepion nmposeaeHo 36403 mabopaTopHuX
JOCTIDKEHHSA, 3 AKX y 268 BUMankax BHUSBICHO 30ymHUKa ixTioTHpio3y; cepeaHii
piBeHb iHBa3oBaHOCTI cTaHoBuB 0,7%. J{nHamika iHBa3ii XapaKTepU3yBaIacs XBHJICIIO-
JIOHUMH KOJMBAHHSAMH 3 MiHIMaJIbHUMU 3HaueHHsMu y 2017-2018 pp. (0,2-0,3%) Ta
nikoBUM migiioMoM y 2019 pomi (2,5%). YV monmansioMy BiJI3HAYEHO 3HMKEHHS I10-
ka3HUKiB y 2020-2022 pp. i3 TOAAIBIIOK TCHACHIIIEIO O IMOBTOPHOTO 3POCTAHHS Y
2023-2025 pp. (mo 1,1%).

Kaprorpadiuamii anami3 mokazaB 0CepeIKOBUI XapakTep MOIMIMPEHHS 1HBa3il 3
(bopMyBaHHSIM KJIACTEPIB y PETiOHAX i3 PO3BHHEHOK aKBaKy/IbTyporo. HaitO b iHTeH-
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CHBHA HUPKYJIALIS 30yHMAKA BiJ3HAYaIAcs y HCHTPAIbHUX 1 MIBHIYHUX 00IACTIX, TOII
SIK y TIBJCHHUX pErioHax MOUIMPEHHs Oylno 0OMEeXeHHM, 10, HMOBIPHO, OB SI3aHO 3
TLAPOXiMIYHAMHU OCOOIHBOCTSIMU BOIHOTO CEPEIOBHUIIIA.

BcraHOBNICHO BiICYTHICTB MPSIMOT 3aJIEKHOCTI MiXK 00CSTaMu 1a00paTOPHHX J0-
CITi/DKEHB 1 piBHEM iIHBA30BAHOCTI, 1[0 CBiTYUTH PO BU3HAYAIBHY POJIb EKOJOTIIHIX Ta
010JIOTIYHMX YHHHUKIB Y PO3BUTKY CMI300THYHOrO mpoiiecy. [Tokasano, 1o quHaMika
iXTioTHPIO3y Mae MUKIIYHUKI XapakTep i3 MepioJuyHUMH ITiAHOMaMu, 3yMOBICHUMHU
CTIPHUSTIIMBUMU YMOBAaMH JUIsl PO3BUTKY Mapasura.

OTpuMaHi pe3yibTaTH J03BOISIOTH PO3MIISAATH iXTIOPTHPIO3 SIK €H300THYHY 1H-
Ba3if0 3 MEPIOAMYHIMHA EMi300THYHUMH CHalaXaMH Ta IMiATBEPIKYIOTh HEOOXiTHICTH
YIAOCKOHAJICHHSI CHCTEMH MOHITOPUHTY 1 BIPOBAHKEHHS KOMIUICKCHAX MPOdiTaKTHd-
HUX 3aX0/iB. [IpOrHOCTHYHO OOTPYHTOBAHO PU3UK MOJAIBILIOTO MOMIMPEHHS 3aXBOPIO-
BaHHsI B yMOBAX KJIIMaTHYHHX 3MiH Ta IHTCHCH]IKAIlil aKBAKYJIBTYPH.

Kitrouosi ciioBa: ixtiohtupios, Ichthyophthirius multifiliis, akBakynsTypa, mpic-
HOBOJIHI prOH, €Mi300TONIOTis, MOHITOPHUHT.

AKTyaJbHiCTH NP00/1eMu. [HTECHCUBHUH PO3BUTOK aKBAKYJIBTYPH Y CBITI
Ta B YKpaiHi CyNpOBOIKY€ETHCS 3pOCTAHHSAM PHU3HUKIB MOMUPEHHS iHPEKIIHHUX
1 mapasuTapHUX 3aXBOPIOBaHb, SIKI CYTTE€BO BIUIMBAIOTH HAa MPOAYKTHBHICTh
ranysi Ta ii ekoHoMiuHy edekTuBHicTb. Cepen HUX 0coOnuBe Micue 3aliMaroTh
MIPOTO30lHI 1HBa311, 110 XapaKTEPU3YIOTHCSI BUCOKOIO KOHTAr103HICTIO Ta 3/1aT-
HICTIO LIBHJKO TOIIMPIOBATHCS Y IITYYHHMX BOJOWMAax. Y CydacHHX yMOBax
iHTeHcH]ikanii BUpoOHUITBA MPOOIeMa KOHTPOJIIO MapasuTapHUX 3aXBOPIO-
BaHb HaOyBae OCOOJIMBOI aKTyaJIbHOCTI, 3B)KAalOUM Ha MiJBUIIEHY LIIBHICTH
MOCa Ky pUOU Ta 3MiHY €KOJOTYHUX IapaMeTpiB BOAHOTO cepemoBuma [1].

AHaJi3 ocTaHHIX JoCTiKeHb i myOmikamii. IxtiodhTupios € omHUM i3
HaAHOLIBLI MOMUPEHUX 1 HeOe3MeUHUX MPOTO30MHMUX 3aXBOPIOBAHb MPICHOBOA-
HUX puoO, 30ymTHUKOM siKoTO € iH(y30pist Ichthyophthirius multifiliis, sxa mapa-
3UTY€ Ha LIKipi, 350pax i mnaBsx puod [1]. 3axBoproBaHHS XapaKTepU3YEThCS
LIBUIKUM Tepe0iroM, BHCOKHMM pPIBHEM YypaKeHHS MOTOJIB’S Ta 3HAYHHUMHU
BTpaTaMu y pUOHHLBKHUX rocrofapcTBax. JKUTTEBUI LMK BKIIOYAE TPHU CTaii:
TpodoHT (nmapa3urye Ha pudi), TOMOHT (IHOUCTYETHCS Y 30BHILIHBOMY CEPEa-
oBHMIIi), TepoHT (iHBa3iliHa cramis) [2]. Biomoriuni ocobmuBocTi 30ymHUKA,
30KpeMa CKJIaJHUH KUTTEBUH LUKI 13 BUIBHOKHBYYMMH Ta Mapa3suTHYHUMU
cTamismMu, 3a0e3MeuyoTh Horo e(peKTUBHY LMPKYJISLII0 y BOAOMMaX Ta yCcKia-
HIOIOTh TIPOBEICHHS PO ITaKTUIHUX 3aXO0/iB [3].

BaxnuBuMm (akropoM pO3BHTKY €Mi300THYHOIO MPOLECY NpH iXTiod-
TUPi03i € abioTHyHi Ta OIOTHYHI YMOBHU CEPEIOBHILA, CEPed SKUX HPOBIIHY
pOJIb Bimirpae Temieparypa Bogu. 3a onTUMalbHUX Temmepatyp (+20—+26°C)
XKHUTTEBUN LIUKJ Mapa3suTa CyTTEBO CKOPOUYETHCS, L0 CHPUSIE MACOBOMY 3apa-
KEHHIO puOM y KOpOTKi TepMinu. Kpim Toro, Ha mommpeHHs iHBa3il BIIUBa-
I0Th T1APOXiMiuHI OKa3HUKU BOIHM, LIIBHICTH MTOCAIKH, CTPECOBI (pakTopH Ta
PiBEHb BETEPHUHAPHO-CAHITAPHOTO KOHTPOJIIO Y TOCHOAAPCTBAX aKBAKYJIBTYpH.
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Henorpumanus Buiie3azHaueHuX (akTopiB 3yMOBIIOE CKOPOYCHHSI JKUTTEBOTO
UKy napasuta 1o 3—7 ai0, mo crpuse MBUAKOMY MOIIMPEHHIO 1HBa3il [5].

V kpainax LlenTpanbpaoi Ta CxigHoi €BponH, 0 MEXYIOTh 3 YKpaiHoto,
ixtiopTHpio3 Mae MoAiOHI 3aKOHOMIPHOCTI MOMINPEHHS.

VY PymyHii piBeHb ypaxxeHHS puO y NPUPOAHUX BOAOHMAx CTaHOBHUTH
01m3bK0 2%, TOMI SIK y pUOHUIBKUX TOCTIONAPCTBAX el MOKa3HUK MOXKe OyTH
3HaYHO BHUIIUM [4].

Y MonaoBi aaHe 3aXBOPIOBaHHS Ma€ OCEPEAKOBHU XapakTep, MpOTe
PETYISPHO PEECTPYETHCS Yy CTAaBKOBUX T'OCIIONAPCTBAX, IO OB S3aHO 31 CXO-
JKUMH YMOBaMH BEACHHS aKBaKyJIBETYPH.

VY Honpburi, CoBayunHi Ta YTOpIIKHIi iXTiOPTHPIO3 € TUIIOBUM 3aXBOPIO-
BaHHSM CTaBKOBOi aKBaKYJIbTypH, OCOOJMBO Yy KOPOMOBUX IOCHOAAPCTBaxX, /1€
CIaJIaxy 4acTillle peECTPYIOThCS y TEIUTHI TIepios poKy [6, 7].

B Vkpaini ixTioTHpio3 Mae 0CEepEeAKOBHI XapaKkTep MOIIUPEHHsI, TPOTe
PETYISPHO PEECTPYETHCS Y PI3HUX PErioHax, IO CBIAYUTH MPO LUPKYIISLIO
30y/lHUKa B MPHUPOIHMX 1 MITy4yHUX Bojpoiimax. CHUCTEeMaTHUUHUU aHalli3 erli-
300THYHOI CUTYallil € HEOOX1THOI MEepeTyMOBOIO ISl pO3POOKH €(EeKTUBHUX
3ax0jiB MPO(UIAKTUKH Ta KOHTPOJIIO 3axBOproBaHHs. OCOOIMBOrO 3HAUCHHS
HaOyBa€ BUKOPHCTaHHS JaHUX JIEPKABHOTO JIA0OPATOPHOTO MOHITOPHHTY SIK
HaAIMHOTO JpKepelia iHpopMalii 1010 AuHaMiky iHBa3ii [4, 8].

HesBaxkaroun Ha 3Ha4YHY KUIBKICTB JIOCIII/KECHb, MUTAHHS JOBrOCTPO-
KOBOT AMHAMIKM TOMIMPEHHS iXTioTupioly B yMoBax YKpaiHH 3aJIMIIAETHCS
HEIOCTaTHbO BUBYCHUM. BUBUEHHS OaraTopiuHUX TEHACHIIH 3aXBOPIOBAHOCTI,
3 ypaxyBaHHSIM 3MiH KIIMaTHYHHX YMOB Ta iHTEHCH]iKalii aKBaKyJIbTYpH, €
HEOOX1THIM JJIsl HAyKOBO OOTPYHTOBAHOTO MPOTHO3YBAHHS €II300THYHOI CHTY-
argii. [le mo3Bosisie MiABUIUTH €PEKTUBHICTh CUCTEMH MOHITOPHHIY Ta CBO€E-
YacHO BIIPOBADKYBATH afalTHBHI npodinakTuyHi 3axoqu [7, 9].

OcHOBHI 3ax0/11 OOPOTHOM BKJIFOYAIOTH: MPOQIIAKTHKY (KapaHTHH, KOH-
TPOJIb MIIJIBHOCTI MOCAJIKN, MOHITOPHHT); JTIKyBaHHS (aHTUIapa3UTapHi Mpemna-
paru); 6io0e3neky (ne3indexkiiis, canitapaa o0poOka Bomoiim) [10].

IMocTranoBka 3aBnanHs. Mera po0OOTH TonsATana y BUBUCHHI IWHAMIKH
€MI300TUYHOTO MPOIIECY MO0 YparkeHHs pub ixTiodrupiozom 3a2017-2025 pp.
Ha TepuTopii YKpaiHu.

Marepianu i merogu aocaimkeHHs. [y mpoBeneHHS J0CITIIHKESHHS
BUKOPHCTaHO Marepianu piduHoi 3BITHOCTI 3a (opmoro Ne 2-Ber «3Bit mpo
po0oTy JepKaBHUX J1abOpaTopili BETCPUHAPHOI METUIIMHIY, 1110 OYJIH TiAIaH]
CTAaTHCTUYHOMY aHaji3y. 3a3HaueHi JaHi (POpMYyBaIUCS B PEriOHAIBHHUX JEp-
KaBHUX Jlaboparopisix JlepKnpoacnoKuBCIyKOH, aKpeTUTOBAHUX BiJIMOBITHO
1o Bumor crangapty ISO/IEC 17025.

JiarHOCTHKY iXTio(QTUPio3y 3AIMCHIOBAIN i3 3aCTOCYBaHHSIM KOMILIEKCY
Mapa3uTOIIOTIYHUX METOJIIB, 1110 BKIIIOUAIH KIIHIYHHNA OIS pHO Ta MIKPOCKO-
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MiYHEe AOCHIHKEHHS MaTtooriunoro Marepiany. [IpoBoauiau 30BHIHIN orisn 3
OLIIHKOIO XapaKTEePHUX KITHIYHUX O3HAK, ITICJI1 YOr0 BUKOHYBAJU Mapa3uToJIo-
riuHe JOCHIIPKEHHS IIKIPH, JTYCKH, MJIaBILiB 1 350ep i3 BUKOPUCTAHHAM CBITIIO-
BO1 Mikpockomii. 3icKpiOKH BiIOMpalu 3 ypakeHHX AUISTHOK Tija Ta 350ep pud
3 meroto BusBieHHST TpodoHTiB Ichthyophthirius multifiliis. InenTudikamito
30yaHMKa 31HCHIOBAIM Ha MificTaBi MOP(OIOTIYHUX KPHUTEPIiB BiAMOBITHO 1O
BHU3HAYHHKIB MPICHOBOJHMX MapasUTUYHUX 1H(Y30piid, 3 ypaxyBaHHIM (HopMHU
TiJa, pO3MIpiB 1 XapaKTEPHUX CTPYKTYPHHUX OCOOIMBOCTEH TPOPOHTIB.

Craructuyny 00poOKy OTpUMaHHX Pe3yJbTaTiB 3/11HCHIOBAIN 3 BHKOPHC-
TaHHSM MporpamHoro 3abesneyenns Microsoft Excel i3 3actocyBaHHsIM MeTO-
IiB BapialiiiHoi crarucTrkr. OOUUCITIOBAIIN Cepe/IHI 3HAYeHHs MOKa3HUKIB (M)
Ta iX crangaptae BigxuwieHHs (SD). OniHKy AOCTOBIPHOCTI BIAMIHHOCTEH MiX
JOCHIKYBAaHUMH TPyNaMH MPOBOJMIIM 13 BUKOPHCTAHHSM KpPUTEPIiB CTaTHC-
TUYHOI 3HAaYynocTi mpu piBHsAX p <0,05 Ta p <0,01.

Pe3yabraTn Ta ix o6roBopenHs. Yupojaosxk 2017-2025 pp. Oyso npose-
neHo 36403 niarHOCTUYHUX JOCIIPKEHHS 100 BUSIBIICHHS 30y/IHUKA 1XTiOo(h-
TUpi03y. 3a pe3yabraTaMy OTPUMAaHHUX JaHUX MO3UTHBHI BUMAJKK 1HBa3ii Oyn0
BCTaHOBJIEHO Y 268 3pa3kax. CepenHiii piBeHb IHBA30BaHOCTI pUO 32 JOCIIIKY-
BaHMii nepiox ctanoBuB 0,7%.

AHali3 aHWX, HaBEJICHUX, CBIAYMTH MPO CYTTEBY BapiaOelbHICThH SIK
00csriB 1abopaTopHUX JOCHIKEHb, TaK 1 piBHS iHBa30BaHOCTI pHO ixTioTH-
piozom ymponosx 2017-2025 pp., oo BigoOpaxkae CKIaTHICTh €Mi300THYHOTO
IIpoLECy.

VY CTPYKTypl JOCHIJIKEHb MPOCTEKYIOThCS Pi3Ki KOJUBAHHS KiJTBKOCTI
npoBeicHuX aHai3iB. HaitOinbii oocsiru peectpyBaiucs y 2017 Ta 2025 pokax
(mo 7218 pocaimkeHs), 0 MoXe OyTH TIOB’S3aHO 3 aKTUBI3AIIEI0 JISPKABHOTO
MOHITOPUHTY 200 €Ii300THYHHMU CIIajaXaMH, siKi oTpeOyBaIl pO3IIHPEHOTO
naboparopHoro KoHTpomoo. Bomnowac y 2021 poui 3adikcoBaHo MiHIMaib-
HUI nokazHukK (859 mociikeHs), MO, KMOBIPHO, OOYMOBIIEHO OOMEKEHHIM
JIOCTYIY J0 TOCHOAAPCTB, OpraHizaliiHuMu (pakTopaMu Ta 30BHILIHIMU KPH-
30BUMH YMOBaMH.

PiBenp iHBa30BaHOCTI MaB XBWiIenoAiOHu xapakrep. Y 2017-2018 pp.
MOKAa3HUKY 3aJMIIanucs Ha Hu3bKkomy piBHi (0,2—0,3%), 1110 MoXe CBiJUUTH PO
BiTHOCHO CTa0lJIbHY €Mi300THYHY CHUTYyaIil0 a00 epeKTUBHICTh NMpodiTaKTHy-
Hux 3axoniB. [Ipore Bxe y 2019 poui BinOyaocs pi3ke 3pOCTaHHS iHBA30BaHO-
cTi 110 2,5%, Mo € MaKCUMaJbHUM 3HAYCHHSIM 32 BECh MEPioJl CIIOCTEPEIKEHHSI.
Taknii cTprOOK MOYKHA MOSCHHUTH TOETHAHHSAM CIPHUSATIMBUX IJISI PO3BUTKY
30ynHUKa (DAKTOPIB, 30KpeMa IMiJIBUIIICHHSM TEMIIEPaTyPH BOJIHU, 301IbIIICHHSIM
LITBHOCTI MOcaaKku pubu abo MOPYLICHHSM TiIPOXiMIYHUX apaMeTpiB.

VYV nomanemomy (2020-2022 pp.) peecTpyeThesl MOCTYIOBE 3HUKEHHS
piBHs iHBazoBaHocTi (1,3% — 0,7%), 10 Moxe OyTH HACITIIKOM BIPOBAKEHHS
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KOPHUTYBaJIbHUX BETEPUHAPHO-CAHITAPHUX 3aXOJiB Ta aJanTalii rocroxapcTB
JI0 emi300THYHHUX pu3uKiB. [IpoTe 3 2023 poKy 3HOBY BiIMIYA€ThCS TEHICHIIIS
1o 3poctanns (0,8% — 1,1% y 2025 p.), 1110 CBIAYUTH TIPO 30EPEIKSHHSI IIUP-
KyJsiii 30yJJHMKa Y BOJIOMMAX Ta HEJOCTATHIO CTaOUIBHICTh MPOodiIakKTHUIHOT
CUCTEMH.

BaxnuBO Big3HAYMTH BiJCYTHICTH MPSAMOi KOPEJSMil MiXK KiJIBbKICTIO
JOCTIIKeHb 1 piBHEM iHBa3oBaHocTi. Hampuknan, y 2019 poui npu cepeanbomy
00cs3i nocmimxens (4974) 3adikcoBaHo HAUBUIINHI PIBEHb YPaXKEHH:I, TO1 SIK Y
2025 poui nmpu MakCUMaJbHIN KUIBKOCTI JOCTIKEHb PiBeHb 1HBa31i OyB 3HAYHO
HwkanM (1,1%). Lle Bka3ye Ha Te, IO IHTEHCUBHICTh €Mi300THYHOTO MPOLECY
BU3HAYAETHCS MEPEAYCIM EKOJIOTIYHUMHU Ta O10JIOTIYHUMHM YMHHUKAMH, a HE
JIMILIE MACIITaOOM J1arHOCTHKH.

Y3araJibHIOKYH, MOKHA KOHCTATYBaTH, 0 €MI300THYHA CUTYAIlisl {010
ixtioptupiozy B VYkpaiHi XapakTepH3yeThCsl HECTAaOUIBHICTIO 3 Iepioand-
HUMH TigiomMaMu iHBa3oBaHOCTI. Lle oOrpyHTOBYyEe HEOOXigHICTH MOCTIHHOTO
MOHITOPHHTY.

3

2,5

1,5

2017 2018 2019 2020 2021 2022 2023 2024 2025

Puc. 1. Iunamika piBHs inBa3zoBaHocTi pud ixtiodTupio3om y Bigcorkax 3a pesyabratamMmu
JIA00PaTOPHUX JAOCTIIKEHD Y IeP/KABHUX J1adopaTopisax JepRnpoacno:KuBcayxou
Ykpainu 3a nepioa 2017-2025 pp.

I'padiune BinoOpakeHHS TUHAMIKK PiBHsI iHBa30BaHOCTI (puc. 1) GibIn
HAOYHO JIEMOHCTPY€E TEHJICHIIT PO3BUTKY €Mi300TUYHOIO MPOLECY Ta J103BOJISIE
BUJIUIMTH KJIFOYOBI €Tany MOro 3MiH.

KpuBa iHBa30BaHOCTI Ma€ BUpPaKEHUH MIKOBUH XapakTep i3 MaKCUMallb-
HUM 3HadeHHsIM y 2019 powmi. Taka ¢opma rpadika BiAmoBinae KiacuuHii
MOJIETIi cranaxiB MPOTO30MHUX 1HBa3il B yMOBaX aKBaKyJIbTYpHU, KOJIH 3a HasB-
HOCTI CHIpUSATIMBUX yMOB (onTuManbHa Temneparypa +20...+26 °C, Bucoka
LIJTBHICTE OCAIKH, CTPECOBI (aKTOpH) BinOyBaeTbcs piske 301IbLICHHS
4qucenbHOCTI napasuta Ichthyophthirius multifiliis.
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[Ticns mikoBoro 3Ha4YeHHS criocTepiraeTbes ¢aza criaay (2020-2022 pp.),
110 MOJKE BiJIOBiaTH:

— 3HIKCHHIO IIUIBHOCTI Mapa3uTa y MOMmyJIsil;

— (opmyBaHHIO YaCTKOBOI PE3UCTEHTHOCTI Y pu0;

— BIPOBKCHHIO €()EKTUBHUX JIiKyBaJIbHO-MPO(DITAKTUIHUX 3aXOMIB.

[onanpie moctynose 3poctanHs KpuBoi y 2023—2025 pp. cBIAYUTD TIPO
[IOBTOPHY aKTHUBI3aIlil0 €Mi300THYHOTO Mpoliecy. Taka TEHICHIlIS € THUIIOBOIO
JUIS Tapa3uTapHUX CUCTEM 13 HEe3aBEPIICHUM [IUKJIOM KOHTPOJIIO, KOJIH 30yAHUK
30epiraeTbes y BOJOHMAX 1 MEPiOJMYHO CIIPHUYUHSIE HOBI XBUIII 3apayKCHHSI.

3 emi300TOJIOTIYHOT TOUKH 30Dy, MpPEJACTaBlICHA JWHAMIKA BiMOBITa€E
LUUKITIYHOMY THITY PO3BHTKY 1HBa3ii 3 IepioloM KOJIMBaHb MPHOIU3HO 3—5 POKiB.
Le y3romxyeTbesi 3 JaHUMU JIiTEpaTypH MOAO0 0aratopivyHOi AMHAMIKM mapa-
3UTapPHUX 3aXBOPIOBaHb y INTYYHUX BOAOMMAX, € KIIOYOBY POJb BiIrparoTh
KJIIMaTH4Hi 3MiHU Ta aHTPOIIOT'CHHE HABAHTaKEHHSI.

Hepririscobkal

[MonTascexa) [Xapriscora]

JlyraHcbKal

03

3akapnaTtcbka)

Puc. 2. Ctyninb inBa3oBaHocTi ixTiopTHpio3y pud Ha TepuTopii YKpainu y gocaignuii
nepioa (2017-2025 pp.): cBitimii — 1-5 Bunajakis; cepenniii — 6—15 Bunajkis;
TeMHMI1 — moHaj 15 BunajakiB

Kaprorpagiunuii anamiz peectpauii ixriodtupiosy pud Ha TepuTopii
VYkpainn ynpomgosxk 2017-2025 pp. (puc. 2) 103BOJISE OLIHUTH pETiOHANbHI
0COOJIMBOCTI €Mi300TUYHOTO MPOLECY Ta BUSBUTH 30HU IiJBUILECHOTO PU3HKY
UUPKYJsIii 30yauuka Ichthyophthirius multifiliis.

BceraHoBieHo, 1m0 3aXBOPIOBAaHHS MAa€ HEPIBHOMIPHHH, OCEPEIKOBHUM
XapakTep MOIMMPEHHS 3 YITKO BUPAKEHOIO TEPUTOPIalIbHOIO JudepeHLiali€lo.
HaiiGinbIia KOHIIEHTpAIlish BUMAJKIB 1HBa3il CHOCTEPIraeThCsl y perioHax i3
PO3BHHEHOIO aKBaKyJIbTypOIO Ta 3HAUHOIO KINBKICTIO IITYYHHUX Bomoum. Lle,
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HacamIepes, LEHTPadbHI, MBHIYHI Ta YacTKOBO 3axifHi oOmacTi YkpaiHw,
Jie TIOEJHAHHS CHPUSATIMBUX TiJPOCKOJIOTITYHMX YMOB 1 BUCOKOI MHIIIBHOCTI
MOCagKU pUOM CTBOPIOE ONTHUMAJbHI YMOBH ISl MiATPUMAHHS JKUTTEBOTO
LUKy [Tapa3uTa.

VY miBIeHHMX perioHax, HE3Ba)KAHOUM HA HASBHICTh 3HAYHOTO BOIHOTO
(doHIy, IOIMUPEHHs 1HBa3ii Mae OUTbII oOMexeHuil xapakrep. Lle Moxe OyTu
MOB’S13aHO 3 IiJBUILEHOI0 MiHEpasi3aliclo BOAM, BUIIMMU TeMIepaTypHUMH
KOJMBAaHHSIMU Ta CHENU(PIYHHUMHU TiAPOXIMIYHUMH YMOBAaMH, SIKi YacCTKOBO
CTPUMYIOTh PO3BUTOK Mapa3uTa ad0 BIUIMBAIOTh HA BUKUBAHICTh HOTO BUTLHO-
JKUBYYHUX CTaJIil.

OxpeMoi yBaru 3aciayroBylOTh PETiOHH 3 EMi30MYHOI0 PEECTPALi€l0
3aXBOPIOBAaHHS, 1€ BUMAJKH 1HBa3ii MalOTh CIOPAJMYHMIA XapakTep. Taka CUTy-
aIfisi MoXKe CBIIYMTH SK PO HU3BKUH PIBEHb LUPKYISLil 30yqHHUKA, TaK 1 PO
HEIOCTaTHIO IHTEHCHBHICTh T1a00OPaTOPHOTO MOHITOPUHTY 200 0OMEKeHHI Bij-
0ip marepiany. BogHouac HaBiTh MOOJAMHOKI BUMAIKA BKa3yOTh HA MOTCHIIIHY
HebesrneKy (GopMyBaHHS HOBUX OCEPEIKiB iHBa3Ii.

AHaJi3 KapTu TaKoX JI03BOJISE BUJILTUTHA TEPUTOPIT 3 BIJICYTHICTIO 3apee-
CTpOBaHUX BHIAKIB. [IpoTe 1e He cI1iJy OAHO3HAYHO TPAKTYBATH SIK BiJICYTHICTh
3aXBOPIOBaHHS, OCKUJIbKH TaKa CUTYaIlisi MOJKe OyTH HACJIiJIKOM HEJJOCTaTHHOTO
eMi300TUYHOTO HAMISATY, 4 HE peasibHOl eMi300THYHOI Oe3MeKH.

OtpumaHni pe3ynpraTH CBiI4aTh M0OpO CKJIagHHUN, OararodakTopHHN
XapakTep emi300THYHOro Mpolecy ixTiopTupiody pud B yMOBaxX akBaKyJIbTypH
VYkpainu, ssKuit GopMy€eThCs i1 BILTABOM B3a€MO/IiT G10IOTIYHNX BIACTUBOCTEH
30yJHHKa, €KOJOTTYHUX YMOB CEpPEIOBHUIIA Ta aHTPOIIOTEHHUX YHHHHUKIB.

PazoM i3 TuMm, iHTEpHpeTaLis perioHaIbHUX 0COONMBOCTEH MOIIMPEHHS
ixtiopTupio3y Mae eBHi 0OMEXEHHS, OCKIJIbKH IepyKaBHa 3BITHICTh HE MICTHTh
noBHOI iH(opMalii MOA0 KIJILKOCTI Ta CTPYKTYpH 00’€KTiB aKBaKyJIbTypH 110
okpeMux o0aacTsax Ykpainu. Lle yckianHioe mpoBeIeHHs MPsMOT OIIIHKY HI1JTb-
HOCTI €Mi300THYHUX OCEPEKiB Ta MOTpeOye MOJANBIIOTO YIO0CKOHAICHHS CHC-
TeMH 300pYy €Mi300THYHHX JTaHHX.

AHani3 GaraTtopiuHoOi JUHAMIKH [TOKa3aB, 10 Cepe/lHil piBeHb iHBa30Ba-
HocTi (0,7%) € BITHOCHO HEBUCOKUM, OJTHAK HAasIBHICTh Pi3KHUX MIKOBHX IiAH0-
MiB, 30kpema y 2019 poui (2,5%), cBiquuTh PO MOTEHIIWHY 34aTHICTH 1HBa3ii
JI0 IIIBHJIKOTO €Ii300TUYHOTO NOIUpeHHs. Taka HecTaOlIbHICTh € TUITOBOO JJIst
MPOTO30MHKX MMapa3uTO3iB, JKUTTEBHIA ITUKII SIKUX BKJIFOUAE BITbHOXKHUBYYI CTa-
I, 10 3a0e3MeuyoTh ePEKTUBHY UPKYISII0 30y JHUKA Y BOJHOMY CEPEIO-
Bumi [1, 11, 12, 13].

Bceranoriiena xBuienonioOHa JUHaMiKa iHBa30BaHOCTI 3 TEPiOJlaMH il
HoMy Ta crajy y3rouKyeThCs 3 KOHICIIIECI0 UKIIYHOCTI Tapa3uTapHuX CHC-
tem. Ilix y 2019 poui, #iMOBipHO, OyB 3yMOBJICHHH ONTHMAJIBHUM MOE€IHAH-
HSIM a0loTHYHHX (akTopiB, mepeaycim temmeparypu Boau (+20—+26 °C), mo
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3HAYHO MTPUCKOPIOE PO3BUTOK [chthyophthirius multifiliis. Ilonanbiiie 3HIKEHHS
noka3HukiB y 2020-2022 pp. MOXHa MOSICHUTHU SIK PE3yJbTaT BIPOBAIKEHHS
npodiIaKTHYHUX 3aX0/iB, TaK i MPUPOAHOTO 3MEHIICHHS IIIJIBLHOCTI Tapa3uTa
y nonyisinii. BogHowac moropHe 3poctaHHs iHBazoBaHOCTI y 2023-2025pp.
CBIIYUTH NPO HE3aBEPUICHICTh MPOIECIB KOHTPOIIO Ta 30epeKeHHs 30yAHNKA
B EKOCHCTEMaXx.

BaxxnmBuM € BCTaHOBJIEGHUM (akT BiJICYTHOCTI MPSMOI 3aJI€KHOCTI MK
KUIBKICTIO MPOBECHUX JOCIIKEHb 1 piBHEM 1HBa30BaHOCTI. Lle miaTBepmKye,
IO iIHTEHCUBHICTH €Mi300THYHOTO MPOLECY BU3HAYAETHCS HE CTUIBKH 00CSTOM
JiarHOCTUYHUX 3aXO/iB, CKIIBKH CYKYITHICTIO €KOJIOTTYHHX 1 O10I0TTYHUX YUH-
HUKiB. 30KpeMa, KJIIOYOBY pOJIb BiirparoTh IIUIBHICTH MTOCAIKH PUOH, SIKICTh
BOJIH, CTpecoBi (hakTopu Ta piBeHb Oio0e3nexn y rocnoaapersax [1, 2, 14].

VY pesynbraTi aHami3zy emi300THYHOTO Hpolecy BUSBIECHO (opMyBaHHS
ocepeKiB iHBa3ii y perioHax i3 PO3BMHEHOIO aKBaKYJIBTYpPOIO, IO Y3TOMXKY-
€THCS 3 TIOJIOKEHHSIMH TeOPii MPUPOTHO-0CEPEAKOBHUX 3aXBOpIoBaHb [10].

Haii0inpm copusTiauBi yMOBH A LUPKYJSIii 30yaHUKa (GOpMYIOThCS
y LEHTpaJbHUX 1 MBHIYHUX PErioHax, /¢ MOEAHYIOTHCS ONTHUMalbHI TeMIepa-
TYPHI pPEKHMH Ta BUCOKA IHTCHCUBHICTh PHOHHIITBA. MEHIII BUpaXCHE MOLIH-
peHHs iHBa3il y MiBACHHUX perioHax Mo)ke OyTH MOB’s3aHe 3 HECTIPUATIMBUMHU
IUIsl TIapa3uTa TiIpOXiMiYHUMH YMOBaMH, 30KpeMa ITiBUILEHOI0 MiHepai3a-
LI€I0 BOJIM Ta 3HAYHUMH TEMIIepaTypHUMH KOJUBaHHSMU. BogHOUac HasBHICTh
CIOpaJMYHKUX BHIIAAKIB Yy PI3HUX pPErioHax CBiJUUTH MPO MOCTiHHY 3arpo3y
(hopMyBaHHSI HOBUX OCEPEJIKiB, 0COOIHMBO 32 YMOB HE KOHTPOJILOBAHOTO TIepe-
MIIICHHS pUOOTIOCAIKOBOTO MaTepiaty.

Crizt TakoX BpaxoBYBATH BIUTMB KIIIMATHYHUX 3MiH, SIKI MOXKYTb IPH3BOUTH
JI0 TIOZIOBKEHHSI IIEPioy 3 ONTUMAJIEHUMU TEMITEpaTypaMu Il PO3BUTKY MapasuTa.
Le cTBOpro€ nepeyMOBH /IS 30UTbILIEHHS KUTBKOCTI FeHepariiid 30y/JHUKa MPOTSITOM
POKY Ta MiIBUIIEHHS PU3UKY CII300THYHHX CHalaxiB. Y IIbOMY KOHTEKCTi OTpHMaHi
PE3YABTaTH Y3rOKYIOThCS 3 CyYacHUMH YSIBJICHHSIME TIPO TIOCHJICHHS POITi KiliMa-
THYHHX (PAKTOPIB Y AMHAMILII [TAPA3UTAPHHUX 3aXBOPIOBAHB T'1IPOOIOHTIB.

3HImKeHHsI 00CsTiB J1a00paTopHOTO MOHITOPUHTY y 2021-2022 pp. Moo
OyTH IOIATKOBO TOB’sI3aHE 3 OpraHi3alliiHUMHU TpyAHOIaMU (DYHKIIOHYBaHHS
CHCTEMH JIep>)KaBHOTO BETEPUHAPHOTO KOHTPOJIIO B YMOBaX BOEHHOTO CTaHY.

BucnoBok. Takum 4rHOM, iXTioQTHPiO3 B YKpaiHi CiiJi po3MIsSAaTH SK
€H300THYHY 1HBa310 3 MEPIOAMYHUMHU CITi300TUYHUMHU T1IHOMAaMHU, IO MiJTPH-
MYETBCSI 32 PaXyHOK MOCTIHHOT HIMPKYJISLIT 30yIHUKA Y TPUPOAHUX Ta INTYIHUX
Bogoimax. EdexTHBHUIT KOHTPOIb MOKIMBUH JIUIIE 38 YMOBH KOMILIEKCHOTO
MiAXOMy, SIKUM MOEAHY€ Mapa3uTOJIOT YHUN MOHITOPUHT Ta JOTPUMaHHs BETe-
PUHAPHO-CaHITAPHUX BHMOT.

[IpoBenenuii aHasli3 CTATUCTHYHHUX JaHUX JO3BOJUB BCTAHOBHTH, IO
ixtiodptupios pub B VYkpaini ymnpomosxk 2017-2025 pp. XapakTepu3yeThes
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HECTaOUILHOK, XBHJICTIONIOHO JUHAMIKOK 3 KOJMBAHHSIMU PiBHS 1HBa30Ba-
HOCTl B Mexkax 0,2-2,5% mnpu cepennbomy 3HaueHHi 0,7%, M0 CBITYUTH TIPO
CKJIaJHHU 1 MIHJIMBHH XapakTep eri300THYHOro Mpolecy. BusiBieHuii mikoBui
migiiom iHBa3zoBaHocTi y 2019 pori miATBepIKy€e 3MaTHICThH 1HBA3ii 10 MIBUJI-
KOTO MOIIUPEHHS Ta (POPMYBAHHS €M1I300TUYHHX CIIATAXIB 3a CIPUSTIIUBUX €KO-
JIOT1YHUX YMOB.

OTtpumaHi pe3yibTaTd JOBOASATH BIJCYTHICTH MPSMOI 3aJI€KHOCTI MK
oOcsiramu TabopaTOpHHUX JOCIHIKEHb 1 piBHEM 1HBA30BaHOCTI, 1110 BKa3ye Ha
BU3HAYAJILHY POJIb a0iOTHYHUX Ta OI0THYHMX (AaKTOPIB y PO3BUTKY 1HBa3i.
BcranoBnenmii IUKITYHAEN XapaKTep emi300THYHOTO MPOLIECy 3 IEPIOANIHICTIO
MiHOMIB y MexaX 3—5 POKIB Y3TO/KY€EThCs 3 OI0JIOTTYHUMHU OCOOIMBOCTAMU
30yJHHKa Ta 3aKOHOMIPHOCTSMH (PyHKIIOHYBaHHS Iapa3UTaAPHUX CUCTEM.

Kaprorpadiunuii ananmiz miaTBepAKy€e OCEpEAKOBHH XapakTep IMOIIH-
peHHs iXTiopTHpio3y 3 (HOpMyBaHHAM OCEPEAKIB y perioHax i3 po3BHHEHOIO
aKBaKyNbTyporo. HaifGinpn copusTiauBi yMOBH [T HUPKYIIALIT 30yaHUKa Qop-
MYIOTBCS Y IEHTPAJIbHUX 1 MIBHIYHUX perioHax YKpaiHW, TOAIL SIK Y MiBASHHUX
00J1acTAX IHTCHCUBHICTD 1HBA31i 0OMEXKYEThCS CIEHU(PIUHIMHU T1APOXIMIYHUMHU
XapaKTEepPUCTHKaMU BOAHOTO CepeAoBHINA. BogHoYac BCTAaHOBIIEHO HasBHICTH
pu3uky (OpMyBaHHS HOBUX OCEPEJIKIB 3aXBOPIOBAHHS, 1110 [TOB’sI3aHO 3 TIEpeMi-
HICHHSM PUOU Ta 31aTHICTIO 30yIHUKA TPUBAIMI yac 30epiratiucs y BoJoHMax.

VY 1inoMy oTpuMaHi AaHi CBiA4YaTh MpoO Te, WO iXTiOPTUPio3 citif po3-
[JISIIATH SIK €H300THYHY 1HBA3110 3 MEPIOMUYHUMU SI300THYHUMH IT11HOMaMHU.
IcHye 00rpyHTOBaHA MMOBIPHICTB MOAAJIBIIIOTO 3POCTAHHS PIBHS IHBA30BAHOCTI
B YMOBaxX KJIIMaTHYHHUX 3MiH Ta iHTCHCU}IiKalii aKkBaKyJIbTypH, IO 3yMOBIIOE
HEOOX1THICTh YIOCKOHAJICHHSI CUCTEMH €Mi300THYHOTO MOHITOPHHTY Ta BIPO-
BQ/KCHHSI KOMIUIEKCHHUX MPOQUIAKTHYHUX 3aXOJliB, CIPSIMOBAHUX Ha PO3PUB
JKUTTEBOTO LUKIY [chthyophthirius multifiliis.

DYNAMICS OF THE SPREAD OF FISH
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The intensification of aquaculture is accompanied by an increased risk of the
spread of parasitic diseases, among which ichthyophthiriosis occupies a leading position
as one of the most contagious and economically significant protozoan invasions of
freshwater fish. The aim of the study was to investigate the long-term dynamics and
spatial features of the spread of ichthyophthiriosis in Ukraine during 2017-2025.

The study was based on data from the state laboratory monitoring system
generated from reporting form No. 2-Vet. Diagnostics were performed using clinical
and parasitological methods followed by microscopic identification of Ichthyophthirius
multifiliis. Statistical processing was carried out using methods of variation statistics
with determination of mean values and standard deviation.

It was established that during the study period, 36,403 laboratory examinations
were conducted, among which the causative agent of ichthyophthiriosis was detected in
268 cases; the average infestation rate was 0.7%. The dynamics of the invasion were
characterized by wave-like fluctuations with minimum values in 2017-2018 (0.2-0.3%)
and a peak increase in 2019 (2.5%). Subsequently, a decrease in indicators was observed in
2020-2022, followed by a tendency toward renewed growth in 2023-2025 (up to 1.1%).

Cartographic analysis demonstrated a focal pattern of invasion spread with
the formation of clusters in regions with developed aquaculture. The most intensive
circulation of the pathogen was observed in the central and northern regions, whereas
in southern regions the spread was limited, which is probably associated with the
hydrochemical characteristics of the aquatic environment.

No direct relationship was found between the volume of laboratory examinations
and the level of infestation, indicating the decisive role of ecological and biological
factors in the development of the epizootic process. It was shown that the dynamics of
ichthyophthiriosis are cyclical in nature, with periodic increases caused by favorable
conditions for parasite development.

The obtained results make it possible to consider ichthyophthiriosis as an enzootic
invasion with periodic epizootic outbreaks and confirm the necessity of improving the
monitoring system and implementing comprehensive preventive measures. The risk of
further disease spread under conditions of climate change and aquaculture intensification
has been prognostically substantiated.

Key words: ichthyophthiriosis, Ichthyophthirius multifiliis, aquaculture,
freshwater fish, epizootology, monitoring.
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Bopna € 6a30BUM IpUPOITHUM PECYpPCOM, IPOTE 11 JOCTYITHICTD, SIKICTh 1 PO3TIOLT
HE € COLaJIbHO HeHTpalbHUMH. Y 0ararbox CyCHUJIbCTBAaX JKIHKH Ta JiB4aTa BUKOHY-
I0Th OCHOBHY YaCTHHY 3aBJiaHb i3 3a0€3MeUeHHs JOMOTOCIOIapCTB BOJIOIO, 1[0 CYIPO-
BOJIKY€THCSl 3HAUHHMH YaCOBUMH BUTpaTaMy, (PI3MYHIM HaBaHTAKCHHSIM Ta 0OMEXeH-
HSIM OCBITHIX 1 Tpo(eCiitHIX MOXKIIUBOCTEH. METOO CTAaTTi € TIEPEOCMHUCIICHHS BOIH STK
TeHJICPHO JIETEPMiHOBAHOTO PECYpCy Ha OCHOBI y3arajdbHEHHS Cy4acHUX HAyKOBHX ITif-
xomiB. JlocmimkeHHs BUKOHAHO Y (JOpMaTi CHCTEMAaTHYHOTO OTJISAY HAYKOBOI JIiTepary-
pH 3 MDKHapOJHHUX HayKoMmeTpuuHux 06a3 Web of Science, Scopus, PubMed ta Google
Scholar 3a mepiox 1980-2025 pp. Ilomryk 3nilicHIOBaBCS 32 KOMOIHAIISIME KJIFOUOBHUX
CIIiB, IO BiZOOpaXkaroTh B3a€MO3B'S30K BOJOKOPUCTYBaHHS Ta TeHuepy. Bimbip mxe-
peJ IPOBOIKBCS Y KiJIbKa eTalliB 3 MOJaJIbLIINM TEMaTHYHHM IPYITyBaHHSIM Pe3yJIbTaTiB.
Bcranoneno, 1o reHaepHa HEPiBHICTh Y BOJOKOPUCTYBAHHI MPOSBIETHCS y chepax
3I0pPOB'A, OCBITH, EKOHOMIYHOI aKTUBHOCTI Ta YIpaBIiHHA pecypcamu. [TiaxTBepmkeHo
3B'SI30K MK SIKICTIO IHMTHOI BOIM Ta IMiJBUIICHUMU PU3MKAMU OHKOJIOTIUHHUX, PEHpO-
JYKTHBHHUX 1 CEpIIEBO-CYJJMHHHMX 3aXBOPIOBAHb 13 BUPAKEHOIO T'€HJIEPHOIO JudepeH-
miariero. BusiBieHO, 0 0OMEXECHUN HOCTYI A0 BOJIM 3MCHIINYE OCBITHI MOXJIUBOCTI
JiBYAT TAa CKOHOMIYHY aKTHBHICTB JKiHOK. [Iopu BHCOKY 3aTy9YEHICTh 10 MPAKTUIHOTO
BOJIOKOPHCTYBAHHS, Y9aCTh JKIHOK Y MPUHHATTI YIPABIIHCEKHUX PIlIEHb 3aJIUIIA€THCS
obmesxeHoro. OOTrpyHTOBaHO HEOOXiTHICTH MEPEXOAY BiJ TEXHOKPATHYHOTO ITiIXOIY
JI0 BOAOMNOCTAYaHHs J0 KOMIUIEKCHOI COIiaIbHO-CKOJIOTIYHOT MapaurmMu, y sKiii Boaa
PO3IISLIAETHCS SIK YHHHUK PIBHOCTI, O€3MEKH Ta JIF0/ICBKOTO PO3BUTKY. [ eHIepHO vy Tiin-
BE YIIPaBIIiHHS BOJHUMH PECypcaMu € HeOOXiJTHOI0 YMOBOIO 3a0€3MeUYEeHHsI COLialbHOT
CIPaBEIMBOCTI Ta MiABUICHHS aIalTalliiHOT CIPOMOXKHOCTI TPOMaI.

KittodoBi crmoBa: BOIOKOPUCTYBaHHS, TeHACPHA HEPiBHICTh, MUTHA Boxa, WaSH,
3[I0POB’s, COLliaThbHA BPA3IMBICTh, YIIPABIiHHI BOJHIMHU PECYPCAMHU, CTATNI PO3BHUTOK.

Beryn. Boma € 6a30BUM NMPUPOIHUM PECypCcoOM, IO BHU3HAYAE KUTTE-
TUSITEHICTS CYCHIIBCTBA, (DYHKITIOHYBAaHHS €KOCHUCTEM 1 COIialbHO-CKOHOMIY-
HHUW PO3BUTOK TEPHUTOPi. 3a0€3MeUeHHs MOCTYITy A0 Oe3MMeYHOi MUTHOI BOIU
BH3HAHO OJHUM i3 (yHITaMEHTAIBHUX TPaB JOAWHHU Ta KIFOYOBOIO TIEPEAyMO-
BOIO jocsTHeHHs Llime#i crayoro po3BHUTKY. BomHouac cydacHi TOCHTiKEHHS
MIEPEKOHIINBO JEMOHCTPYIOTh, III0 BOJIHI PECYpCH HE € COIiallbHO HEWTpab-
HHUMH: iX JOCTYITHICTb, SIKiCTb 1 pO3IMOIia (POPMYIOTHCS ITiJT BIUTHBOM COIIialTb-
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HUX, CKOHOMIYHHX 1 KyJIBTYPHUX YMHHHKIB, cepe]l SIKHX OCOONMBY POJb Biji-
rpae reunep [1, 34].

lennepHuii BUMIp BOJOKOPHCTYBAaHHS BH3HAYAE€THCS HEPIBHOMIPHHM
PO3MOALIOM POJIeH 1 BiJIOBIJAJIBHOCTI Y CYCIIIBCTBI. Y OUIBIIOCTI KpaiH came
JKIHKM Ta JiB4aTa BUKOHYIOTh OCHOBHY YaCTHHY 3aB/aHb, ITOB’3aHUX i3 3a0e3-
MEYSHHSIM JOMOTOCIIOJAPCTB BOAOIO, BKIIIOYAIOUHU ii 30ip, TpaHCIIOPTYBaHHS
Ta BUKOPHUCTAHHS, IO CYNPOBODKYETHCS 3HAYHUMHU YaCOBUMH BUTpaTaMH Ta
¢iznunuM HaBanTaxkeHHsM [17, 15, 33]. Taka cutyalist 0OMeXye MOXKIHBOCTI
JUTsL OCBIiTH, IpoeciiiHoi pearnizamii Ta couianbHOi y4acTi, (GOPMYIOUH JOBro-
TPUBAJI HACJIIJIKU JIJIS JIFOJICBKOTO PO3BHUTKY. BoiHOUAC, ITOTIPU BUCOKY 3aTyye-
HICTb JI0 IPAaKTUYHHUX ACHEKTiB BOAOKOPUCTYBAHHS, XKIHKH YaCTO 3aJUIIAIOTHCS
HEIOCTAaTHBO TPEICTABICHUMH y POLiecax MPUHHATTS yIPaBIiHCHKHUX PillICHb,
10 IOCUJIKOE CTPYKTYPHI JUcOaIaHCH Y AOCTYIIL 0 pecypciB i Biaau [6, 38].

CyTTEBUM € TAKOK METUKO-EKOJIOTTYHHH acTieKT pooiemu. YucnenHi qocii-
JOKeHHS CBIUaTh PO 3B’SI30K MK SIKICTIO MUTHOI BOAW Ta PU3MKAMU PO3BUTKY
3aXBOPIOBaHb, BKIIFOYAIOUM OHKOJIOTIUHi, CEpIEBO-CYJMHHI Ta PENpOdyKTHUBHI
naronorii [9, 24, 32, 31]. BB 3a0pyaHIoBaviB, 30KpeMa MU SIKY Ta TPOAYKTIB
Je3iH(eKIii, Moke MaTh TeHAEpHO TU(EepEeHIIHOBAHIN XapaKTep, [0 OB S3aHO
3 0COONMMBOCTAMHU (i310J10Ti{ Ta OLIBIIOI 3ATYYEHICTIO JKIHOK JI0 BUKOPHCTAHHS
Boziu B o0yTi [ 18, 35, 40]. Kpim Toro, i3ndHe HaBaHTaKEHHSI, TIOB sI3aHE 3 Mepe-
HECEHHSIM BOJIM, PO3IVISIIAETHCS SIK BAKIMBHH (DakTop (OpMyBaHHS XPOHIYHHX
M’SI30BO-CKEJIETHUX MOPYIICHD 1 3HIKEHHSI SIKOCTI )KUTTS [ 16, 37].

He MeHII 3HaYyIMMH € TICUXOCOIIabHI HACHIKA BOIHOI HEPIBHOCTI.
Jedinut Boau abo i HU3bKA SKICTh MOKYTh CHPUYMHSITH ITiIBUILCHUN PiBEHb
CTpecy, TPMBOXKHOCTI Ta COLaJIbHOI Hampyrd, ocoOnmBO cepel KiHOK [33].
VY Bunaakax 3aXBOPIOBaHb, OB’ SI3aHMUX 13 BOMHUMH (DAaKTOPaMHU, )KIHKHU YacTille
3a3HAIOTh COIIAJILHOT CTUTMATH3allii, JUCKPUMIHAIT Ta 00MEXKEHHS JOCTYITY JI0
comiaibHUX 1 MenuYHuX pecypciB [2, 30, 36]. Lle cBimuuTh mpo Te, 1m0 HACIiIKH
BOJHOT HeOE3MeKH BUXOISATH 3a MEXi (i310J0r1YyHOr0 BIUIMBY 1 TpaHcopmy-
I0ThCS Y (DaKTOpP COIiabHOT BPa3JIUBOCTI.

Oco011BO1 aKkTyaJbHOCTI T€HIEPHI aCMeKTH BOJOKOPHCTYBaHHS Haly-
BAIOTh Y KOHTEKCTI MI00aJbHUX BUKJIMKIB, 30KpeMa 3MiHH KJIiMary, Jerpaaaiii
MPUPOIHUX pecypciB 1 3poctanHs BogHoro aediuuty. KinimaTtuuHo 3ymoBieHi
3MiHHU BOJIHOTO PEKUMY TTOCHJIFOIOTh HEPIBHICTB Y JOCTYIII IO PECYPCIB 1 HEMPO-
MOPILIMHO BINTUBAIOTH HA KIHOK SIK OCHOBHHX KOPHCTYBa4iB BOJH Y JIOMOTOCIIO-
napcrBax [7, 28, 39]. Y kpu30BUX yMOBaX, BKIIFOYatOUHU BIMICHKOBI KOH(IIIKTH Ta
pyiHyBaHHs iHQPACTPYKTYPH, 11 AUCOATAHCH MOXKYTh TTONINOIIOBATHCS, 0OMe-
JKYFOUH aJIanTaliiHi MOXKJIMBOCT] HACEJICHHS Ta IMiIBUIIYIOUN PU3HKH COIlialb-
HO-€KOHOMIYHOI JecTadimi3arii.

HesBakatoun Ha 3HauHUA 0OCST JOCIIKEHB, MPUCBIYCHUX OKPEMHM
acreKTaM BOAOKOPHUCTYBaHHS, 30KpeMa SIKOCTi BOJIM Ta il BIUTMBY Ha 3/10pOB 4,
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KOMIUIEKCHUH aHali3 BOAM SIK TEHACPHO JETEPMIHOBAHOTO pecypcy 3ajMiia-
€THCSl HEAOCTATHHO PO3BHHEHHUM. BiNbIIiCTh HAyKOBUX POOIT 30CEPEKYETHCS
Ha OKpPEMHX KOMIIOHEHTAaX, TOJI K IHTerpallis COI[iaJIbHUX, €KOHOMIYHUX 1
YIPaBIiHCHKUX AaCIEKTiB MOTpedye MONANIBIIOT0 PO3BUTKY. 30KpeMa, Hello-
CTaTHBO JOCIIPKCHUMH 3JIMIIAI0THCS B3a€EMO3B’I3KH MK JJOCTYIIOM JI0 BOJH,
PO3MOAIIOM Yacy, OCBITHIMH MOJIMBOCTSIMHM, €KOHOMIYHOK AaKTHUBHICTIO Ta
y4acTio y MPUHHSTTI PillleHb Y TeH/IEPHOMY KOHTEKCT.

Meroro 11i€i cTarTi € MepeoCMUCIIEHHs BOAM SIK TeHAECPHO AeTepMiHOBa-
HOTO PECypCy Ha OCHOBI y3arajbHEHHS Cy4aCHHX HAyKOBUX ITiJIXOJIB 1 BUSB-
JICHHSI KJIIOYOBUX MEXaHi3MiB (POPMYyBaHHS HEPIBHOCTI Ta MOXKIMBOCTEH Y
crcTeMax BofoKopucTyBaHHs. OCcoONUBY yBary MpHIiIeHO B3a€MO3B’ I3KaM MixK
JOCTYIIOM JI0 BOAHUX PECYpCiB i TAKUMU c(hepam, sIK 3110pOB’si, OCBITa, EKOHO-
MiYHa aKTHUBHICTh Ta COLIaJbHA Y4acCTh, IO JO3BOJISE POLIMPUTH PO3YMIHHS
POJIi BOAM SIK YMHHUKA HE JIUIE eKOJIOTTYHOTO, ajle i COLialbHOTO PO3BHUTKY.

Marepiaau i MeToIH

Ju3zaiin nocaigkenns. J{ocmikeHHs: BUKOHAHO y (hopMaTi cucTeMariy-
HOTO OIJISIy HAayKOBOI JIITEpaTypH, CIPSMOBAHOTO Ha y3arallbHEHHS Cy4acHUX
MiAXOMIB 710 aHai3y BOJOKOPHCTYBaHHS SIK T€HIEPHO JIETEPMiHOBAHOTO MPO-
uecy. Merogonoriuna ocHOBa po0OTH 0a3yeThCsl HA MPUHIMIIAX CHCTEMHOCTI,
BIJITBOPIOBAHOCTI Ta MiHIMI3allii JOCIIIHUIBKOI YIIEPEHKEHOCTI, 1110 3a0e3rie-
Yy€ HayKOBY OOIDYHTOBAHICTb 1 Perpe3eHTAaTUBHICTh OTPUMAHUX PE3YyJIbTaTiB.
OOpanwuii miaXij BiIOBIIa€ CydyaCHUM NPAaKTUKaM aHajli3y B3a€MO3B’sI3KiB Mk
BOJHHMH PECYPCaMHU, 310POB’ M 1 TeHIePHOIO PiBHICTIO.

Jxepesna nanux i crpareris momyky. ®opMmyBaHHs iHPOpMAIiHHOT
0a3u JOCII/PKEHHS 3/IHCHIOBAJIOCS MUISXOM CHUCTEMAaTHYHOTO TOIIYKY Hay-
KOBHX TyOmiKalid y MDKHapOAHHMX HayKOMeTpHMuHHX Oa3ax manux: Web of
Science, Scopus, PubMed Ta Google Scholar.

[TomrykoBa cTpareris mnepeadadana BUKOPUCTAHHS KOMOIHAIIN KITHO-
YOBHX CJIB, IO BiJIOOpaXKarOTh MDKJAUCIUILUTIHAPHUN XapakTep MpoOJieMu:
“water use”, “drinking water”, “water access”, “gender”, “women”, “gender
inequality”, “water management”, “WaSH”, “empowerment”. Taxuii miaxin
Y3TOKY€ETHCSI 3 METOAMYHUMHU PEKOMEHIAIISIMU 100 MOHITOPHHTY TeHJAEp-
HUX aCIEKTIB BOJIOIIOCTAYaHHS 1 CaHITapii.

Jlo aHani3zy Briro4ayMcs MyOuikaiii aHrIiHCHKOI0 MOBOKO 3a TMEpioj
1980-2025 pokiB, 10 JO3BOJIMIIO BPaxyBaTH SIK PyHIaMEHTAIbHI TOCIIIKESHHS
BIUIMBY BOJH Ha 3[J0POB’s, TaK i CyyacHi poOOTH, IPUCBSIUEHI TeHIEPHUM acIieK-
TaM BOJIOKOPHCTYBaHHSI.

Kpurepii Binoopy mxepe. Jlo BuOipky BKITHOUAMCS HAYKOBI ITyOmiKaitii,
SIK1 MICTHITH Pe3yJbTaTh eMIIipUYHMX a00 y3arainbHEHHX JOCIIKEeHb, Oe3moce-
pPEeIHBO PO3MIAJAIN B3a€MO3B’SI30K MK BOJOKOPHCTYBAaHHSAM Ta TE€HICPHUMHU
XapaKTepPUCTHUKAMH, OXOIUTIOBAIH X04a O OIMH 13 KOMIIOHEHTIB BOJIOKOPHUCTY-
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BaHHS — JIOCTYITHICTh, SKICTh, KUTbKICTh, HAJIIHHICTh a00 Oe3MepepBHICTh BOJIO-
MOCTa4YaHHs, a TAKOXX MICTHJIM T€HJICPHO JIe3arperoBaHi JaHi abo aHai3 poJiei
JKIHOK 1 YOJIOBIKiB.

Takuii miaxig 103BOJMB iHTETPYBaTH Pe3yJbTaTh JOCIHiIKEHb, 1110 0XO-
TUTIOIOTH SIK CaHITapHO-TITi€HIYHI ACTIEKTH, TaK 1 COL[ialIbHO-eKOHOMIYH1 BUMIpH
BOJIOKOPHUCTYBAHHSI.

3 BUOIpKHM BUKITIOUAHCS MyOIikamii 6e3 aHaJiTHYHOI CKIIaf0Boi, JOCTi-
JOKeHHsI 0e3 TeHAepHOT0 KOMIIOHEHTY, a TaKoK poOOTH, He MOB’s13aHi Oe3mnoce-
PeIHbO 3 MUTHOIO BOoI0 a00 WaSH-cexTopom.

Ipouenypa Bindopy Ta 06podku ganux. BinOip mxepen 3aiiicHIOBaBcs y
KiJlbKa TIOCIIJOBHUX eTarliB. Ha mepmiomy erami mpoBOJMBCS aHali3 Ha3B MyOJIi-
Karlii 3 MEeTOIO MOIePEeAHBOTO BUKITIOUSHHSI HEPEIeBaHTHHUX JOCIiKeHb. Ha ipy-
TOMY €Tarli OIiHFOBAJIMCS AHOTAIIIT JIsi BU3HAYEHHS BiJIIIOBITHOCTI TEMATHIIl TOCTi-
JokeHHs1. OcTarouHMiA BiOIp 3/1iHCHIOBABCS HA OCHOBI TIOBHOTEKCTOBOTO aHAI3Y.

Taxkuit OaraTopiBHEBHIA MIIXiJ BiIOBIIA€ Cy4yaCHUM MPAKTUKaM CHCTeE-
MaTUYHUX OIVIIIB y cdepi BOAM Ta 340pOB’S 1 103BOJIsIE 3a0€3MEUUTH BHCOKY
SKICTh Bi10OpYy Jukepen. OTpuMaHi JjaHi CUCTEMAaTH3yBaJIkCs Ta CTPYKTYpyBa-
JIUCS BIJITIOBIJTHO JIO aHAJITUYHUX KAaTEropi, M0 BiJ0OPaKalOTh SK TEXHIUHI
napameTpH BOJOKOPHCTYBAHHS, TaK 1 COLIaNbHO-TEHACPHI Pe3yJIbTaTH.

AHamiTuuHi migxoau. st OCATHEHHS MOCTABIEHOT METH 3aCTOCOBAHO
MO€THAHHS KIJIbKICHUX 1 SIKICHHX MeTOiB aHanizy. KinbkicHul aHami3 nepea-
0auaB y3araJbHEHHS YaCTOTH BHKOPUCTAHHS OKPEMHUX IiJXOMAiB, TEMaTHYHHX
HanpsMiB Ta KOMIIOHEHTIB BOJOKOPHCTYBAHHS y JJOCHIKEHHSIX.

SkicHU#l aHalli3 TPYHTYBAaBCS Ha TEMaTHYHOMY TPYITyBaHHI pe3yJbra-
TiB (thematic analysis), 1110 JO3BOMMIO BUIUIHTH KIFOYOBI B3a€EMO3B’SI3KH MK
BOJHHMMH peCypcaMu Ta FeHJCPHUMH aclleKTaMH, 30KpeMa y cdepax 3710poB s,
OCBITH, EKOHOMIYHOT aKTUBHOCTI Ta COLIaJbHOI y4acTi.

Kpim Toro, 3acTtocoBaHo OPIBHAJIBHUN aHATI3 AJIS 3iCTaBICHHS Pe3yiib-
TaTIB PI3HUX JOCIIPKEHB 1 BUSBJICHHS y3arajlbHEHUX TEHJICHIIIH, 1110 JI03BOJIUIIO
chopMyBaTH IiTiCHE YSBICHHS PO BOJAOKOPUCTYBAHHS SIK TEHIEPHO JIETEPMi-
HOBaHMI MPOIIEC Y Pi3HUX COLIATbHO-EKOHOMIYHUX 1 reorpadiyHux yMoBax.

Pe3ynbTaTu nociaigkeHHs

3arajpbHa XapakTepUCTHKA OCTIKeHb. AHANl3 HAyKOBHX JDKEpe
3aCBIIYMB, 1110 IIPOOJIeMa TeHICPHUX aCIICKTIB BOJIOKOPUCTYBAHHS Ma€ BUPaXKe-
HUH MDKIUCUUIUTIHAPHUHA XapakTep 1 OXOIUTIOE MUPOKUI CIEKTP JOCTiIKEeHb
y TaIy3sX eKOJIOTil, IPOMaChKOTO 37I0POB’sl, COLIOJOTil, EKOHOMIKH Ta yIpaB-
JHHA TPUPOTHUMH pecypcamu. [lepeBaskHa yacTuHa MyOiiKaiiil 30cepekeHa
Ha OIIiHIII BIUTUBY SIKOCTI MUTHOI BOJM HA 3/I0OPOB’s HACEJICHHS, 110 BiJIIIOBIIA€
3aralibHii CTPYKTYpi nociimxkens y chepi WaSH. BogHouac comianbHO-eKOHO-
MiYHI Ta YNpaBIiHCbKI aCMIEKTH BOJOKOPHCTYBaHHS, 0COOIMBO y TeHICPHOMY
PO3pi3i, 3aJUIIAK0THCS MEHII J0CIPKSHUMU.
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BinbIiicTs TOCHIIKEHb aHaIiI3y€e BOJOKOPUCTYBAHHS Yepe3 MPU3MY KO-
CT1 BOAM Ta MOB’S3aHMX 13 HEIO PH3MKIB 3aXBOPIOBAHOCTI, TOMI SIK TaKi KOM-
MOHEHTH, SIK IOCTYIHICTh, HAIHHICTB 1 Oe3MepepBHICTh BOAOIOCTAYaHHS, PO3-
IJISLIAIOTBCS. 3HAYHO pifmie. Pa3oM i3 TUM y O1IBIIOCTI POOIT MPOCTEKYETHCS
yiTKa reHaepHa audepeHmiamis sk y piBHI BIUIUBY BOAHUX (DaKTOpiB, Tak i1y
PO3MOLIL poJiel Y CUCTeMaX BOJIOKOPHCTYBaHHS.

I'enpepni acnekTH BIUIMBY BOTOKOPUCTYBAHHSI Ha 310pOB’sl. Pe3yinb-
TaTH JIOCII/PKEHB TiATBEPIKYIOTh, 1110 3I0POB’sI € KJIFOUOBUM BUMIPOM BILIHBY
BOJIOKOPHUCTYBaHHS, IPUYOMY TeHAEpHa crienudika MposBISETHCS K Y PiBHI
BIUIMBY, TaK 1 Y CTPYKTYpi 3aXBOPIOBaHOCTI. 3HaYHA KINbKICTh poOiT (oKycy-
€THCSl HA BIUIMBI XiIMIYHUX 3a0pyIHIOBAa4iB MUTHOI BOIOH, 30KpeMa MHUII’SIKY,
MPOAYKTIB XJIOPYBAaHHS Ta BOKKUX METAJIB, SIKI ACOLIIOIOTHCS 3 MiBUILCHUM
PHU3MKOM OHKOJIOTIYHMX 1 CHCTEMHHUX 3aXBOpIOBaHb [9, 24, 32, 31].

BcraHoBIeHO, 1110 JKIHKH € O1JTBII BPa3JIMBOO I'PYIIO0 JI0 BILTUBY 3a0py/I-
HEHO BOJIH, 1110 OB’ sI3aHO SIK i3 (Pi310JI0TTYHUMHU OCOOTMBOCTAMHU, TAK 1 3 OLJIb-
LIOIO 3ATYYEHICTIO 0 BAKOPUCTAHHS BOJIU Y TOOYTi. 30KpeMa, I0OBEJCHO 3B’ 130K
MIDX BIUIMBOM 320pY/THEHOT BOJIU Ta MiJIBUIIICHUM PU3UKOM aHEMil, YCKJIaIHEHb
BariTHOCTI Ta HECTIPUATIMBUX NIEpUHATAILHIX HacHiakiB [18, 35, 40].

BonHouac 11 40NMOBIKIB XapaKTEpHi iHIII TUIHM PU3HKIB, 30KpeMa cep-
LEBO-CYJMHHI 3aXBOPIOBAaHHS, 110 CBITYUTH NPO AU(EPEHIIHOBAHNH XapaKkTep
BIUIMBY BOIHHX (DaKTOPIB 3aJIe)KHO Bija crari. OKpiM 1IbOTO, 3HaUHA YacTHHA
JIOCITI/PKEHb BKa3ye Ha (Pi3WYHI HaBaHTaXCHHS, MOB’s3aHi 31 300poM 1 TpaH-
CIIOPTYBaHHSIM BOAM. JKiHKM Ta fiBuara, sIKi BUKOHYIOTH Wi (DyHKIIi, 4acTo
CTPaXJAIOTh BiJl XPOHIYHMX M SI30BO-CKEJIETHHUX MOPYIICHB, 0 (HOpMYy€E TOB-
TOCTPOKOBI PU3HKH 1151 310poB’si [15, 16].

IcuxoconianbHi edpekTH Ta reHjepHa Bpa3juMBicTb. AHami3 JOCHi-
JDKEHb TIOKa3ye, 10 BOJOKOPUCTYBAaHHS Ma€ CyTTEBHH BIUIUB Ha IICUXOCOLiab-
HUH CTaH HACEJICHHSI, IPUUOMY KIHKH € OLIbIIl Bpa3IHBOIO rpymnor. B ymoBax
nedinuty Boau abo 11 HU3BKOI SKOCTI JOPMY€EThCS MiABUILCHUH PiBEHb CTPECY,
TPUBOXKHOCTI Ta COIIAJIbHOTO HAMpykeHHs [33].

OxpeMuii iacT AOCHiHKEHb BUCBITIIOE TIPOOJIEMY COIialIbHOT CTUTMa-
THU3alii, OB’ A3aHO1 13 3aXBOPIOBAHHIMH, CIPUUMHEHUMH BOAHUMHE (PaKTOPaMH.
JKinku yacTiie 3a3Har0Th TUCKPUMIHALIT, COIIAIbHOTO BUKJIFOYCHHS Ta 00Me-
JKEHHS IOCTYITy O MEJUYHUX 1 comianbHuX pecypcis [2,30,36].

HonatkoBuM (akTopoM pHU3HKY € HeoOXigHICTh 300py BOIM y Biajase-
HUX 200 HeOe3MeUHUX MICISIX, IO MiJBHUINY€E PU3UK HACUIIBCTBA T4 HEOC3ICKU
IUIsl )KIHOK, OCOOJIMBO Y BPa3JIMBHX COLIaJbHO-€KOHOMIYHHX yMOBax. BoaHo-
Yac I acleKTH 3aJIMIIAI0ThCS HEJOCTATHBO JOCITIHKEHUMH Yepe3 CKIIaaHICTh
X eMITiPUYHOTO BUMIPIOBAHHSI.

I'ennepHa HepiBHICTBH y AOCTYIHI 10 OCBITH Ta cOLiadbHHUX pecypciB.
BcraHoBiieHO, 1110 BOJIOKOPHCTYBaHHS Ma€e 0e3MOCepeNHiid BIUIMB Ha OCBITHI
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MOXKJIMBOCTI, OCOOJIMBO JIsl JIiBYAT. 3HAYHI YacOBI BUTPATHU Ha 3a0e3IeUeHHs
JIOMOTOCIIOZIAPCTB BOJIOKO MPU3BOIATH A0 CUCTEMAaTUYHUX MPOITYCKIB 3aHATH 1
3HIDKCHHSI PIBHS OCBITHBOT minrotosku [ 10, 23].

VY psini qocCiipKeHb TOKa3aHo, IO JiBY4aTa MOXKYTh BTpadaTd 3HAYHY
YaCTHHY HABYAJIHHOIO Yacy 4epe3 BUKOHAHHS JIOMAIIHIX 00OB’SI3KiB, MOB’si-
3aHUX 13 BOJIOO, 110 (POPMYE JOBIOCTPOKOBI HACIHIJKU Y BHUIVISII OOMEKESHUX
MOKJIUBOCTEH MpaleBiIallTyBaHHS Ta 3HWKEHHsI PiBHSI €KOHOMIYHOT He3allex-
HocrTi [22].

TakuM YMHOM, BOJOKOPHCTYBAaHHS BHCTYIAE PAKTOPOM, IO OTIOCEPEIKO-
BaHO BIUIMBAE Ha COLialibHy MOOUIBHICTh Ta BIATBOPEHHS T€HAECPHOT HEPIBHO-
CT1 y CyCITiIBCTBI.

ExoHoMmiuHi aciekTu Ta BUKOPHCTAHHS Yacy. Pe3ynsraTy 10oCIiaKeHb
CBiuaTh, 10 3HAYHA YACTHHA EKOHOMIUHHUX BTPAT, TIOB’SI3aHUX 13 BOJOKOPHUCTY-
BaHHSM, IpUIMagae Ha KiHOK. OCHOBHUM MEXaHi3MOM L[bOTO BILIMBY € BUTPATH
yacy Ha 30ip BOJH, 10 00MEXY€e MOKIIMBOCTI y4acTi y puHKY mpaui [17, 19].

JKinkwy, sIKi BUTpayaroTh 3HAYHy YacTHHY 4acy Ha 3a0e3ledyeHHs BOJOIO,
MAarOTh MEHII MOXITUBOCTI JJIsl OTPUMAHHS JOXOMY, PO3BUTKY IiIPHEMHHUIIBKOT
JUSUTBHOCTI Ta MiJBUIIEHHs KBaiidikaiii. KpiMm Toro, y BoqHOMY CEKTOpi BOHU
YacTille 3aiMaroTh HUK4i IOCaIi Ta OTPUMYIOTh HIDKUY OIuIaTy mparti [1].

JlebiuuT BOIM TaKOK HETAaTUBHO BIUIMBAE HA CIJIbCHKE TOCIIONAPCTBO
Ta JIOMOTOCIIOAAPCTBA, IO MOCHIIIOE EKOHOMIYHE HaBAaHTAXKCHHS Ha JKIHOK SIK
OCHOBHHMX BiJIIOBiJAJIFHKX 32 ITPOJIOBOJIBYY Ta BOAHY Oe3IeKy ciM’i.

I'enpaepni acnexTn ynpasJjinnsi BOTHUMH pecypcamu. [lonpu akTuBHY
Y4acTh JKIHOK y Mpolecax BOIOKOPUCTYBaHHS, IXHS POJIb y IPUHHSTTI yrpas-
JIHCHKUX PIIIEHb 3AJIUIIAETHCS 00OMEXKEHO. BiIbIIiCcTh TOCHIIKEHb BKa3y€e Ha
HU3BKUI piBEHb NPENCTABHULTBA JKIHOK Yy CTPYKTYpax YIpPaBIiHHS BOJHUMH
pecypcamu [6].

HagiTp y Bunaakax ¢popManbHOTO 3aIy4eHHS JKIHOK IO YIPaBIiHCBKUX
nporieciB iXHii peaqbHUll BIUIMB HA IPUHHATTS PillieHb YacTO € MiHIMaIbHUM,
10 TPU3BOAMTH JIO HEJAOCTATHBOTO BpaxyBaHHS IXHIX MOTPed y BOJIHIN Mmoi-
i [38].

BonHouac okpemi J0CIiKEeHHS CBIT4aTh, IO MiABUIICHHS yYaCTi )KIHOK
Y IPUHHATTI pillieHb cripusie O1TbII e()eKTUBHOMY YITPaBIiHHIO BOJHUMH PeCyp-
caMH, IiJIBUIIICHHIO SKOCTI MOCIYT 1 CTIHKOCTI BOAHUX cUCTEM [26].

OtpumaHi pe3yabTaTi HiATBEPAKYIOTh, 0 BOAOKOPUCTYBAHHS € CKIIA/-
HUM 0araToBUMIpHUM TPOLIECOM, Y SIKOMY I'€HJEp BUCTYIA€ OTHHUM i3 KITFOUO-
BuX (pakTopiB nudepeHmianii BIUIMBIB. [eHepHA HEPIBHICTh MPOSBISETHCS Y
BCiX OCHOBHHX cepax — BiJl 300POB’S Ta OCBITH 10 €KOHOMIKH Ta YIPaBIiHHS
pecypcamu.

BcranoBieHo, 1110 BoJia BUCTYIIAE EKOJIOTIYHUM PECypPCcoM i COIlialIbHIM
YUHHUKOM, SIKUH OpMye HEPIBHICTh MOXKIIMBOCTEH 1 BU3HAYAE PIBEHb BPa3JIH-
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BOCTI Pi3HUX Ipyn HaceneHHs. Lle 103Bossie po3risiiaTi BOAOKOPUCTYBAHHS SIK
BYXJIMBUW €JIEMEHT COILIAJIbHO-EKOJIOTTUHUX CHUCTEM, Y MEXKaxX SKHUX Bij0yBa-
€THCS1 B3AEMO/IiSl IPUPOAHUX 1 CYCIUIBHUX MPOLIECIB.

Oo0roBopeHHs

OTpumaHi pe3yabTaTH MiATBEPIUKYIOTh, IO BOJa Y CYy4aCHUX COLiajb-
HO-EKOJIOTIYHUX CHCTeMax He MOXKE PO3IISAATHCS JIHUIIE K TPUPOJHHUN a0o
iHppacTpyKTypHHH pecypc. BoHa BUCTymae Takox sk FeHAEpHO JeTepMiHOBa-
HUI pecypc, AOCTYI O SIKOTO, CIIOCOOM BHUKOPUCTAHHS, BiINOBIJANBHICTD 32
yIpaBIiHHS Ta HACHIIKK OeIilUTy ICTOTHO BiIPi3HSIOTHCS ISl KIHOK 1 4OJIO-
BIKIB. Y3arajibHEHHs MarepialliB CUCTEMAaTUYHOTO OIVISAY 3aCBiTuye, M0 Haii-
OlJIbIlIa YacTUHA HAYKOBUX JIOCHIJKCHb 30CEepe/KeHa Ha BIUIMBI SIKOCTI IUT-
HOT BOJIM Ha 3/I0POB’s, TOJI SIK COIliaJIbHI, OCBITHI, EKOHOMIYHI Ta yIPaBIIHCHKI
ACTIeKTH 3aJTUIIAIOTHCS MEHII BUBYCHUMH.

O/HUM 13 KJIFOYOBUX PE3YJIBTATIB € MiATBEPPKEHHS TOTO, IO TeHJepHA
HEPiBHICTh Y BOJOKOPUCTYBaHHI (DOPMY€EThCs HE JIUIIE Yepe3 Oi010oriuHy Bpasiu-
BICTb, a MEpPeIyCiM Yepe3 COoLiaIbHO 3aKpilUIeHHH po3noain poiei. Y Gararbox
perioHax came >KIHKM Ta JiBdYara BiAIIOBIJalOTh 3a 3a0e3MEUeHHsS JOMOTOCIIO-
JIAPCTB BOJIOHO, 1110 301IBIIIYE TXHIM KOHTAKT i3 JKepellaMu MIOTSHIIHOTO 3a0py/1-
HEeHHS, Qi3MYHe HaBaHTaXEHHs Ta 4acoBi BUTparH. [lomiOHI 3aKOHOMIpHOCTI
omnucasi y poborax Graham et al. (2016), Stevenson et al. (2012), Tomberge et al.
(2021), ne Bog03a0€3MMeUeHHS JOMOTOCTIONAPCTB PO3MIAIAETHCS SIK TOBCSIKICHHA,
ajie 4acto HeBuauma (hopma HeorutadyBaHoi mpaiti [17, 33, 37].

Oco0JIMBO BaXIIMBUM € MEJIMKO-CKOJIOTIYHHI acreKT npodiemu. Jloci-
JDKEHHS JIGMOHCTPYIOTh, 11O 3a0pyAHEHHsS NUTHOI BOAM MHII SKOM, TPHIa-
JOMeTaHaMHM, NPOAYKTaMH Je3iH(eKlil Ta IHIHUMH XiMIYHUMH pPEYOBHHAMHU
OB’ s13aHe 3 MiJBUIEHUMH PU3UKAMU OHKOJIOTIYHUX 1 PEMPOIYKTUBHHX 3aXBO-
proBaHb. 30KpeMa, 3B’SI30K MiXK MHII'SIKOM Yy MUTHIA BOAI Ta PU3HKAMHU PaKy
CEYOBOTO MiXypa, JIereHb i MIKIpHUX ypaxkeHb po3risiHyTo y npaisix Chen et al.
(1985), Hopenhayn-Rich et al. (1996), Marshall et al. (2007), Steinmaus et al.
(2013), Smith et al. (2018) [9, 20, 24, 32, 31]. BonHouac Aschengrau et al.
(1998, 2003), Gallagher et al. (2010), Font-Ribera et al. (2018) anaizyoTh
MOXIIUBI 3B’SI3KM MK 3a0pyJAHEHHSIM MTUTHOI BOAW Ta PUIUKOM PaKy MOJOYHOT
3ano3u [4, 5, 13, 12]. Ile cBiguuTh, 0 AKICTh BOAM MA€E PO3MIISAIATUCS HE IS
SIK CaHITapPHUH TIOKA3HUK, a SIK YUHHUK TeHAEePHO AudepeHiioBaHUX PU3HKIB
JUTST 37I0POB’AL.

BaxxnmBuM HarpsiMoM OOTOBOPEHHS € BIUTUB BOJM Ha PENpPOLYKTUBHE
310pOB’sl )KIHOK. XPOHIYHHI BIUIMB 3a0pyIHEHOT BOAW MOXKe OyTH TOB’ sI3aHHI
13 MIBUIIEHHSM PH3HMKY aHeMil, YCKJIaJIHEHb BariTHOCTI, MepeIYyacHuX IMoJI0-
riB, HU3bKOI MacH Tijla HOBOHAPO/PKEHUX Ta IHIIUX HECIPHUSATIUBUX MEPUHA-
TanbHUX HachiakiB. Taki 3B’s3ku BimoOpakeHi y pociimkennsx Heck et al.
(2008), Kile et al. (2016), Surdu et al. (2015), von Ehrenstein et al. (2006),
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Marie et al. (2018) [18, 21, 25, 35, 40]. Oxe, npobiemMa SIKOCTi BOIU Ma€e 0e3-
nocepeHe 3HaUEHHsI UIsl TPOMaZICBKOTO 37I0pOB’s, JemMorpadiuHoi Oe3mneku Ta
3aXHCTY MaTepUHCTBA.

He menm 3HauymmM € ¢isuyHuii BUMip BopokopuctyBaHHs. [lepeHe-
CEHHs BOAM Ha 3HAYHI BiJCTaHi CTBOPIOE PU3HKH XPOHIYHUX M’SI30BO-CKEIET-
HUX TOpYyIIeHb, OONI0 B MIMi, CNHHI, Cyr00ax, TpaBM HIDKHIX KiHIIIBOK Ta
3araJibHOTO BHCHaxxeHHs. Lle minTBepmkyeThest poboramu Geere et al. (2010,
2018a, 2018b), Stevenson et al. (2012), Narain (2014), Zolnikov and Blodgett
Salafia (2016) [14-16, 26, 33, 41]. TakuM YUHOM, BOZOKOPUCTYBAaHHS BHCTYIIA€E
HE JIHIIe To0yTOBOK (YHKII€I0, a H YMHHUKOM JOBFOCTPOKOBOTO (hi3MYHOTO
HABaHTAXKEHHS, SIKe HEMPOTOPIIIIHO YaCTO MOKJIAIAETHCS HA KIHOK.

[cuxocorianpHi HACHIAKUA BOJHOI HEPIBHOCTI TPOSIBISIOTHCSA Yepes
CTpeC, TPUBOXKHICTD, COLlIAJIbHY CTUTMATH3AI[il0 Ta OOMEKEHHS SKOCTI KHTTSI.
Oco0OnuBo mokazoBumu € gociipkeHHs Ahmad et al. (2007), Sarker (2010),
Syed et al. (2012), Brinkel et al. (2009), y sikux omnmucaHo COMiaIbHI HACIIIKH
apceHiKo3y JUIsl JKIHOK: JMCKPHUMIHALII0, 130J1i0, 0OMEKEHHST AOCTYIY A0
MEIUYHOI TOIMOMOTH Ta MOTIPUICHHS IUTFOOHMX 1 COLiaJIbHUX MEpPCIEeKTUB
[2, 30, 36, 8]. Lle no3BOJIsIE 3pOOUTH BasKIMBHI BUCHOBOK: HaBITh KOJIU (i3io-
JIOT1YHHH BIUIMB 3a0pyIHEHHSI MO)ke OyTH BHIIMM Yy YOJIOBIKIB, COIliajbHA I[iHA
3aXBOPIOBAHHS YacTO € BUIIOKO JUISI KIHOK.

Oxpemoi yBaru notpeOye 3B’ 130K MiXK BOJOKOPUCTYBAaHHSIM Ta OCBITOIO.
3HauHi 4acoBi BUTpaTH Ha 30ip BOAM 3HMXKYIOTh OCBITHI MOMJIMBOCTI JiBYAT,
MPU3BOIATH JI0 MPOIYCKIiB 3aHATH 1 MOXKYTh IMOCHITIOBATH PU3UK MEPeaIacHOrO
3aBeplleHHs HaBuaHHs. Y poborax Kookana et al. (2016), Demie et al. (2016),
Ravichandran and Boopathi (2005), Komarulzaman et al. (2019) nokazaHo,
1110 0OMEKEHUH JIOCTYII JI0 BOJM BILUIMBAE HE JIMIIE HA MOTOYHY BiJ[BiTyBaHICTh
IIKOJIM, @ W Ha JIOBrOCTPOKOBY KHTTEBY Tpaekropito aisuar [10, 22, 23, 29].
VY 1poMy KOHTEKCTi BoAa CTa€ (akTOpOM BiATBOPEHHS MIKIOKOJIIHHOI HEpiB-
HOCTI: JIeIlUT BOAM ChOTOJHI OOMEXYE OCBITY, CKOHOMIUHY HE3aJCKHICTh 1
couianbHy MOOUIBHICTD y MaiiOyTHbOMY.

ExoHOMiuHMIA BUMip TIpOOIeMH TOJISITAaE y TOMY, L0 Yac, BUTpaueHU Ha
3a0e3mevyeHHs] BOJOI0, 3MEHIIYE MOXKIUBOCTI KIHOK JUIsl OIUIa4yBaHOI Ipaili,
nianprueMHULTBA Ta ipodeciiiHoro po3suTky. Hoque and Hope (2018), Devasia
(1998), Nerkar et al. (2013), Adams et al. (2018) migKpecIOITh, IO BOIO-
3a0e3MevyeHHs TOMOroCIoAapcTB € (GOPMOIO MPUXOBAHOT €KOHOMIYHOI BTpaTh
[1, 11, 19, 27]. )KiHku HeCyTh BiJIOBIJAIBHICTh 32 BOAY, aJic HE 3aBXK/IU MAIOTh
JOCTYTI IO OIUIa4yBaHKX MMO3HIIH Y BOAHOMY CEKTOPi a00 JI0 peanbHOTrO BIUTHBY
Ha yTpaBIliHHS PECypCamH.

Le#t aucOananc ocoOMUBO BHPA3HO MPOSIBISIETHCS Yy cepi MPUHHATTS
pitiens. Adams et al. (2018), Andajani-Sutjahjo et al. (2015), Barker et al.
(2016), Trinies et al. (2011) moka3ytoTh, 10 HABiTh TOAl, KOJIU KiHKH (op-
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MaJIbHO 3ally4yeHi O BOJHOTO YIpaBIiHHs, IXHIl peaqbHUl BIUIMB YacTO 3aJIH-
maetbess oomexkenuM [1, 3, 6, 38]. Ile dhopmye cutyaitiro, sKy MOXXHa BU3HA-
YHUTH K «BiINOBIIaNbHICTh O3 BIaIu»: )KIHKM BUKOHYIOTh OCHOBHY YacTHHY
MPaKTUIHOI POOOTHU 3 BOIOIO, ajie HE MAIOTh MPOMOPLIHOT y4acTi y MpUHHATTI
pitieHs moao ii AOCTYMHOCTI, SIKOCTi, BapTOCTI Ta YIPaBIiHHS.

VY mmpmoMy KOHTEKCTI 3MiHM KJIiMarty, Aerpajaiii BOTHHX PecypciB i
KpHU30BUX TpaHcdopmamili reHjepHa HEpIiBHICTh y BOJOKOPUCTYBAHHI MOXKE
nocuiroBarucs. Phiri et al. (2014), Sultana (2014), Beier et al. (2015), United
Nations Women (2022) migKpectorTh, 0 KIIMaTHYHO 3yMOBIICHUH JAe(iluT
BOJIH, TIOCYXH, TIOBEHI Ta MOTiPIIEHHS SIKOCTI BOJHUX PECYPCiB HEMTPOIOPLIIHHO
BIUIMBAIOTH Ha JKIHOK, OCKIIBKH caMe BOHU 4acTo BiJIMOBIJAIOTh 3a BOAY, Xapuy-
BaHHS, JIOTJISA] 32 IiIThMU Ta XBOPUMH WieHaMu pojaunu [7, 28, 34, 39].

Bona € BaxauBHM 00’€KTOM €KOJIOT1YHOTO YIPABIiHHS Ta 1HIUKATOPOM
COILIIAJIbHOI CIPaBEUIMBOCTI. [€HACPHO YYTIMBHU MiJXiJ JO BOJOKOPHUCTY-
BaHHsI Ma€ BKIIOUATH HE TUIBKU TOKPAILEHHS SIKOCTI Ta JOCTYITHOCTI BOJH, aje
1 3MEHIIICHHS HEOIUIauyBaHOTO HABAHTAXKCHHS HA JKIHOK, ITiJIBUIICHHS TXHBOT
y4acTi B yIPaBIiHHI, 3aXHCT 3JI0pPOB’S, OCBITHIX MOXIIMBOCTEH 1 €KOHOMIYHOT
camoctiiiHocTi. CaMme TOMy TIepeOCMUCIICHHS! BOJM SIK TEHJIEPHO IeTepMiHOBa-
HOTO PeCypcy J03BOJISIE IEPEHTH BiJl By3bKOTO TEXHIYHOTO PO3YMiHHS BOJIOIIO-
CTayaHHsI JI0 KOMIUICKCHOT COIIaIbHO-EKOJIOT1YHOT TapaIurMH, Y sIKii Boja po3-
IJISIIAETHCS SIK YUHHUK PIBHOCTI, O€3MEKH Ta JIIOICHKOTO PO3BUTKY.

BucHoBku

1. [IpoBenenuii CUCTEMAaTUYHUI aHAI3 HAyKOBUX JIOCII/DKEHB MiATBEP-
IDKYE, 110 BOJIA € BKIMBHM TPUPOAHUM PECYPCOM Ta COLIAIbHO 3HAUYIIUM YHH-
HUKOM, (DYHKITIOHYBaHHS SIKOTO Ma€ BUpaKeHHMH reHiepHuil sumip. Joctym 1o
BOJIH, CIIOCOOM 11 BUKOPHUCTAHHS Ta HACTIAKKA BOJHOTO Ae(ilnTy (OPMYIOTHCS i
BIUTMBOM COIIAJIBHO 3yMOBJICHOTO PO3MOILTY POJICH MiXK KiHKAMH Ta YOJIOBIKAMH.

2. BcraHoBiEHO, 10 T'eHAEPHA HEPIBHICTH Y BOIOKOPHUCTYBaHHI MpPO-
SIBISIETBCS] Y BCiX KIIFOYOBUX c(epax KUTTEMISUIBHOCTI: 37J0pOB’1, OCBITI, €KO-
HOMIYHIl aKTHBHOCTI Ta yd4acTi B yNpaBiiHHI pecypcamu. JKiHKH 3a3HAIOTh
MiABUIICHOTO (i3UYHOr0 HABAaHTaKEHHS, OUIBIINX YACOBUX BUTPAT Ta BUILUX
MICUXOCOLIATBHUX PU3HKIB, MO (POPMY€E KOMILIEKCHY BPa3IHBICTh JI0 BOAHOTO
JeiuUTy Ta MOTIPIICHHS SIKOCTI BOJIH.

3. JloBeneHo, 1o SKiCTh MUTHOI BOAU € KPUTHYHUM (PaKTOPOM IeHIePHO
IudepeHLiHoBaHNX PU3HKIB JUIS 310pOB’s. 3a0pyaHEHHS BOAM XiMIYHHUMHU
pEYOBMHAMHM Ta MaTOT€HaMHU TIOB’s3aHE 3 MiJABUIIEHUM PH3MKOM OHKOJOTiY-
HUX, PETPOAYKTHBHUX Ta iHPEKIIHHNX 3aXBOPIOBAHb, IPUUOMY KIHKH € OUTBII
BPAa3JIUBOIO IPYIIOI0 Yepe3 OUIbINY 3aIyUeHICTh 10 BOJOKOPUCTYBAaHHS Ha MO0y~
TOBOMY PiBHI.

4. BusBiieHo, 10 OOMEXEHUH IOCTYI JI0 BOJHUX PECYPCIB CYTTEBO
BIUIMBAE€ HA OCBITHI MOXJIMBOCTI Ta €KOHOMIUHY aKTHBHICTh JKIHOK. 3HauHi
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BUTpPAaTH 4Yacy Ha 3a0e3MEeUeHHs JTOMOTOCIOAAPCTB BOAOIO 3HMKYIOTh PiBEHb
y4acTi y HaBYaHHI Ta OIUIadyBaHii mpaiii, 0 CIpHUs€E BiATBOPEHHIO TeHIEPHOT
HEPIBHOCTI Y JIOBTOCTPOKOBIH MEPCIIEKTHBI.

5. TlokazaHo, 1110, HE3BAXKAIOUX Ha BHCOKY 3aJy4eHICTbh KIHOK JI0 MpaK-
TUYHUX aCTIEKTIB BOJOKOPUCTYBAHHS, IXHSl Y4aCTh y MPUHHSATTI YIIPaBIiHCHKUX
pillieHp 3aiumaeTbes oOMexkeHow. Lle Gopmye cTpykrypHUil qucbOanasc, 3a
SIKOTO BiJIOBIJANIBHICTB 38 PECypc HE CYNPOBOKYETHCS BIIOBITHUM piBHEM
BIUIMBY Ha HOTO PO3IMOJIiT i BAKOPUCTAHHS.

6. OOrpyHTOBaHO, IO B yMOBaxX IIOOAJBHUX 3MiH KJIIMaTy, Jerpaaaiii
BOJIHHMX PECYypCiB 1 KpU30BUX TpaHC(hopMalliil reHaepHa HEPIBHICTh Y BOJOKO-
PUCTYBaHHI Ma€ TEHJCHIIIIO J0 MOCWICHHs. [le 3yMOBIIIOE HEOOXIIHICTh 1HTE-
rpauii TeHAepHOro MiAXOAy Yy TMOJITHKY YHIpaBliHHS BOAHUMH PEeCypcaMu Ta
CTparerii CTajoro po3BUTKY.

7. TlepeocMucIieHHs BOJU K T€HACPHO JETEPMIHOBAHOTO PECYPCY J03-
BOJISIE TIEPEUTH BiJl TEXHOKPATHYHOTO IiJIXOAY A0 BOAOMOCTAYaHHS A0 KOMII-
JIEKCHOTO COL[IaJIbHO-EKOJIOTIYHOrO OaueHHs, y SKOMY BOJa PO3IIISAAETHCS SIK
KITII040BUH (akTop GopMyBaHHS PIBHOCTI MOXKIIMBOCTEH, COLIANBHOI CIIpaBe/-
JIMBOCTI Ta JIFOACHKOTO PO3BUTKY.
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Water is a fundamental natural resource; however, its accessibility, quality, and
distribution are not socially neutral. In many societies, women and girls bear the primary
responsibility for household water provision, resulting in considerable time expenditure,
physical burden, and constrained educational and professional opportunities. This
article aims to reconceptualise water as a gender-determined resource by synthesising
contemporary scholarly approaches. The study was conducted as a systematic review
of the scientific literature sourced from the international bibliometric databases Web of
Science, Scopus, PubMed, and Google Scholar for the period 1980-2025. The search
strategy employed combinations of keywords reflecting the interrelationship between
water use and gender; source selection was carried out in several stages, followed
by thematic grouping of the findings. The results indicate that gender inequality in
water use manifests across the domains of health, education, economic activity, and
resource governance. The review confirms an association between drinking water
quality and elevated risks of oncological, reproductive, and cardiovascular diseases,
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with pronounced gender differentiation. It was established that restricted access to water
diminishes educational opportunities for girls and limits women's economic participation.
Despite women's substantial involvement in practical water use, their participation in
managerial decision-making remains limited. The study substantiates the necessity of
a transition from a technocratic approach to water supply towards an integrated socio-
ecological paradigm in which water is regarded as a factor of equality, security, and
human development. Gender-sensitive water resource management is a prerequisite for
ensuring social justice and strengthening the adaptive capacity of communities.

Key words: water use, gender inequality, drinking water, WaSH, health, social
vulnerability, water resources management, sustainable development.

JITEPATYPA

1. Adams E. A., Juran L., Ajibade I. "Spaces of exclusion" in community
water governance: a feminist political ecology of gender and participation
in Malawi’s urban water user associations. Geoforum. 2018. Vol. 95.
P. 133-142. DOI: https://doi.org/10.1016/j.geoforum.2018.06.016

2. Ahmad S. A., Sayed M. H. S., Khan M. H., Karim M. N., Haque M. A.,
Bhuiyan M. S. A., Rahman M. S., Faruquee M. H. Sociocultural aspects of
arsenicosis in Bangladesh: community perspective. Journal of Environmental
Science and Health, Part A.2007. Vol. 42. P. 1945-1958. DOI: https://doi.org/
10.1080/10934520701567247

3. Andajani-Sutjahjo S., Chirawatkul S., Saito E. Gender and water in northeast
Thailand: inequalities and women’s realities. Journal of International
Women’s Studies. 2015. Vol. 16. P. 200-212.

4. Aschengrau A., Paulu C., Ozonoftf D. Tetrachloroethylene-contaminated
drinking water and the risk of breast cancer. Environmental Health
Perspectives. 1998. Vol. 106. P. 947-953. DOI: https://doi.org/10.1289/
ehp.98106s4947

5. Aschengrau A., Rogers S., Ozonoff D. Perchloroethylene-contaminated
drinking water and the risk of breast cancer: additional results from Cape
Cod, Massachusetts, USA. Environmental Health Perspectives. 2003.
Vol. 111. P. 167-173. DOI: https://doi.org/10.1289/ehp.4980

6. Barker P., Haywood J., Greaves F. Women in WASH decision making roles.
Tearfund Learn, 2016.

7. Beier D., Brzoska P., Khan M. M. H. Indirect consequences of extreme
weather and climate events and their associations with physical health in
coastal Bangladesh: a cross-sectional study. Global Health Action. 2015.
Vol. 8. 29016. DOL: https://doi.org/10.3402/gha.v8.29016

8. Brinkel J., Khan M. H., Kraemer A. A systematic review of arsenic exposure
and its social and mental health effects with special reference to Bangladesh.
International Journal of Environmental Research and Public Health. 2009.
Vol. 6. P. 1609-1619. DOI: https://doi.org/10.3390/ijerph6051609

195



BodHi iopecypcu ma akeakynemypa, 1(19) /2026

10.

I1.

12.

13.

14.

15.

16.

17.

18.

Chen C. J., Chuang Y. C., Lin T. M., Wu H. Y. Malignant neoplasms
among residents of a Blackfoot disease-endemic area in Taiwan: high-
arsenic artesian well water and cancers. Cancer Research. 1985. Vol. 45.
P. 5895-5899.

Demie G., Bekele M., Seyoum B. Water accessibility impact on girl and
women’s participation in education and other development activities: the
case of Wuchale and Jidda Woreda, Ethiopia. Environmental Systems
Research. 2016. Vol. 5. 11. DOI: https://doi.org/10.1186/s40068-016-0061-6
Devasia L. Safe drinking water and its acquisition: rural women’s
participation in water management in Maharashtra, India. International
Journal of Water Resources Development. 1998. Vol. 14. P. 537.
Font-Ribera L., Gracia-Lavedan E., Aragonés N., Pérez-Gomez B.,
Pollan M. et al. Long-term exposure to trihalomethanes in drinking water
and breast cancer in the Spanish multicase-control study on cancer (MCC-
Spain). Environment International. 2018. Vol. 112. P. 227-234. DOLI: https://
doi.org/10.1016/j.envint.2017.12.031

Gallagher L. G., Webster T. F., Aschengrau A., Vieira V. M. Using residential
history and groundwater modeling to examine drinking water exposure
and breast cancer. Environmental Health Perspectives. 2010. Vol. 118.
P. 749-755. DOI: https://doi.org/10.1289/ehp.0901547

Geere J. L., Mokoena M. M., Jagals P., Poland F., Hartley S. How do children
perceive health to be affected by domestic water carrying? Qualitative
findings from a mixed methods study in rural South Africa. Child: Care,
Health and Development. 2010. Vol. 36. P. 818-826. DOI: https://doi.org/
10.1111/j.1365-2214.2010.01098.x

Geere J. A. L., Cortobius M., Geere J. H.,, Hammer C. C., Hunter P. R.
Is water carriage associated with the water carrier’s health? A systematic
review of quantitative and qualitative evidence. BMJ Global Health. 2018a.
Vol. 3. e000764. DOI: https://doi.org/10.1136/bmjgh-2018-000764

Geere J. A., Bartram J., Bates L., Danquah L., Evans B., Fisher M. B,
Groce N., Majuru B., Mokoena M. M., Mukhola M. S., Nguyen-Viet H.,
DucP. P, Williams A. R., Schmidt W. P., Hunter P. R. Carrying water may be a
major contributor to disability from musculoskeletal disorders in low income
countries: a cross-sectional survey in South Africa, Ghana and Vietnam.
Journal of Global Health. 2018b. Vol. 8. 010406. DOI: https://doi.org/
10.7189/jogh.08.010406

Graham J. P., Hirai M., Kim S.-S. An analysis of water collection labor among
women and children in 24 sub-Saharan African countries. PLOS ONE. 2016.
Vol. 11. e0155981. DOL: https://doi.org/10.1371/journal.pone.0155981

Heck J.E., Chen Y., Grann V. R., Slavkovich V., Parvez F., Ahsan H. Arsenic
exposure and anemia in Bangladesh: a population-based study. Journal of

196



BodHi Giopecypcu ma akeaxynemypa, 1(19) /2026 1sSN 2663-5283 (print) ISSN 2663-5291 (online)

19.

20.

21.

22.

23.

24.

25.

26.

Occupational and Environmental Medicine. 2008. Vol. 50. P. 80-87. DOI:
https://doi.org/10.1097/JOM.0b013e31815ae9d4

Hoque S. F., Hope R. The water diary method — proof-of-concept and
policy implications for monitoring water use behaviour in rural Kenya.
Water Policy. 2018. Vol. 20. P. 725-743. DOI: https://doi.org/10.2166/
wp.2018.179

Hopenhayn-Rich C., Biggs M. L., Fuchs A., Bergoglio R., Tello E. E.,
Nicolli H., Smith A. H. Bladder cancer mortality associated with arsenic in
drinking water in Argentina. Epidemiology. 1996. Vol. 7. P. 117-124. DOI:
https://doi.org/10.1097/00001648-199603000-00003

Kile M. L., Faraj J. M., Ronnenberg A. G., Quamruzzaman Q., Rahman M.,
Mostofa G., Afroz S., Christiani D. C. A cross sectional study of anemia
and iron deficiency as risk factors for arsenic-induced skin lesions in
Bangladeshi women. BMC Public Health. 2016. Vol. 16. 158. DOI: https://
doi.org/10.1186/s12889-016-2824-4

Komarulzaman A., de Jong E., Smits J. Effects of water and health on
primary school enrolment and absenteeism in Indonesia. Journal of Water
and Health. 2019. Vol. 17. P. 633-646. DOI: https://doi.org/10.2166/
wh.2019.044

Kookana R. S., Maheshwari B., Dillon P., Dave S. H., Soni P., Bohra H.,
DashoraY., PurohitR.C.,WardJ.,OzaS.,KataraP., YadavK. K., VaruaM.E.,
Grewal H. S., Packham R., Jodha A. S., Patel A. Groundwater scarcity
impact on inclusiveness and women empowerment: insights from school
absenteeism of female students in two watersheds in India. International
Journal of Inclusive Education. 2016. Vol. 20. P. 1155—-1171. DOI: https://
doi.org/10.1080/13603116.2016.1155664

Marshall G., Ferreccio C., Yuan Y., Bates M. N., Steinmaus C., Selvin S.,
Liaw J., Smith A. H. Fifty-year study of lung and bladder cancer mortality
in Chile related to arsenic in drinking water. Journal of the National Cancer
Institute. 2007. Vol. 99. P. 920-928. DOI: https://doi.org/10.1093/jnci/
djm004

Marie C., Léger S., Guttmann A., Marchiset N., Riviére O., Perthus I.,
Lémery D., Vendittelli F., Sauvant-Rochat M. P. In utero exposure to arsenic
in tap water and congenital anomalies: a French semi-ecological study.
International Journal of Hygiene and Environmental Health. 2018. Vol. 221.
P. 1116-1123. DOI: https://doi.org/10.1016/].ijheh.2018.07.012

Narain V. Shifting the focus from women to gender relations:
assessing the impacts of water supply interventions in the Morni—
Shiwalik hills of northwest India. Mountain Research and
Development. 2014. Vol. 34. P. 208-213. DOI: https://doi.org/10.1659/
MRD-JOURNAL-D-13-00104.1

197



BodHi iopecypcu ma akeakynemypa, 1(19) /2026

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Nerkar S. S., Tamhankar A. J., Johansson E., Lundborg C. S. Improvement in
health and empowerment of families as a result of watershed managementin a
tribal area in India—a qualitative study. BMC International Health and Human
Rights. 2013. Vol. 13. 42. DOI: https://doi.org/10.1186/1472-698X-13-42
Phiri K., Ndlovu S., Chiname T. Climate change impacts on rural based
women: emerging evidence on coping and adaptation strategies in
Tsholotsho, Zimbabwe. Mediterranean Journal of Social Sciences. 2014.
Vol. 5. 2545. DOL: https://doi.org/10.5901/mjss.2014.v5n23p2545
Ravichandran M., Boopathi S. Environmental, gender and institutional
dimensions of drinking water supply: a district level case experience in rural
Tamil Nadu. Indian Journal of Social Work. 2005. Vol. 66. P. 156—-174.
Sarker M. M. R. Determinants of arsenicosis patients’ perception and social
implications of arsenic poisoning through groundwater in Bangladesh.
International Journal of Environmental Research and Public Health. 2010.
Vol. 7. P. 3644-3656. DOI: https://doi.org/10.3390/ijerph7103644

Smith A. H., Marshall G., Roh T., Ferreccio C., Liaw J., Steinmaus C.
Lung, bladder, and kidney cancer mortality 40 years after arsenic exposure
reduction. Journal of the National Cancer Institute. 2018. Vol. 110.
P. 241-249. DOI: https://doi.org/10.1093/jnci/djx201

Steinmaus C. M., Ferreccio C., Romo J. A., Yuan Y., Cortes S., Marshall G.,
Moore L. E., Balmes J. R., Liaw J., Golden T., Smith A. H. Drinking
water arsenic in northern Chile: high cancer risks 40 years after exposure
cessation. Cancer Epidemiology, Biomarkers & Prevention. 2013. Vol. 22.
P. 623-630. DOI: https://doi.org/10.1158/1055-9965.EPI-12-1190
Stevenson E. G. J., Greene L. E., Maes K. C., Ambelu A., Tesfaye Y. A.,
Rheingans R., Hadley C. Water insecurity in 3 dimensions: an anthropological
perspective on water and women’s psychosocial distress in Ethiopia. Social
Science & Medicine. 2012. Vol. 75. P. 392-400. DOI: https://doi.org/
10.1016/j.socscimed.2012.03.022

Sultana F. Gendering climate change: geographical insights. The Professional
Geographer. 2014. Vol. 66. P. 372-381. DOI: https://doi.org/10.1080/
00330124.2013.821730

Surdu S., Bloom M. S., Neamtiu I. A., Pop C., Anastasiu D., Fitzgerald E. F.,
Gurzau E. S. Consumption of arsenic-contaminated drinking water and
anemia among pregnant and non-pregnant women in northwestern Romania.
Environmental Research. 2015. Vol. 140. P. 657-660. DOI: https://doi.org/
10.1016/j.envres.2015.05.020

Syed E. H., Poudel K. C., Sakisaka K., Yasuoka J., Ahsan H., Jimba M.
Quality of life and mental health status of arsenic-affected patients in a
Bangladeshi population. Journal of Health, Population and Nutrition. 2012.
Vol. 30. P. 262-269. DOI: https://doi.org/10.3329/jhpn.v30i3.12289

198



BodHi Giopecypcu ma akeaxynemypa, 1(19) /2026 1sSN 2663-5283 (print) ISSN 2663-5291 (online)

37. Tomberge V. M. J., Bischof J. S., Meierhofer R., Shrestha A., Inauen J. The
physical burden of water carrying and women’s psychosocial well-being:
evidence from rural Nepal. International Journal of Environmental Research
and Public Health. 2021. Vol. 18. 7908. DOI: https://doi.org/10.3390/
ijerph18157908

38. Trinies V., Freeman M. C., Hennink M., Clasen T. The role of social networks
on the uptake of household water filters by women in self-help groups in
rural India. Journal of Water, Sanitation and Hygiene for Development.
2011. Vol. 1. P. 224-232. DOI: https://doi.org/10.2166/washdev.2011.127

39. United Nations Women. Explainer: how gender inequality and climate
change are interconnected. UN Women, 2022.

40. von Ehrenstein O. S., Guha Mazumder D. N., Hira-Smith M., Ghosh N.,
Yuan Y., Windham G., Ghosh A., Haque R., Lahiri S., Kalman D., Das S.,
Smith A. H. Pregnancy outcomes, infant mortality, and arsenic in drinking
water in West Bengal, India. American Journal of Epidemiology. 2006.
Vol. 163. P. 662—669. DOI: https://doi.org/10.1093/aje/kwj089

41. Zolnikov T. R., Blodgett Salafia E. Improved relationships in eastern Kenya
from water interventions and access to water. Health Psychology. 2016.
Vol. 35. P. 273-280. DOL: https://doi.org/10.1037/hea0000301

REFERENCES

1. Adams, E.A., Juran, L., Ajibade, I. (2018) “Spaces of exclusion” in
community water governance: a feminist political ecology of gender and
participation in Malawi’s urban water user associations. Geoforum, 95,
133-142. https://doi.org/10.1016/j.geoforum.2018.06.016

2. Ahmad, S.A., Sayed, M.H.S., Khan, M.H., Karim, M.N., Haque, M.A.,
Bhuiyan, M.S.A., Rahman, M.S., Faruquee, M.H. (2007) Sociocultural
aspects of arsenicosis in Bangladesh: community perspective. Journal of
Environmental Science and Health, Part A, 42, 1945-1958. https://doi.org/
10.1080/10934520701567247

3. Andajani-Sutjahjo, S., Chirawatkul, S., Saito, E. (2015) Gender and water
in northeast Thailand: inequalities and women’s realities. Journal of
International Women s Studies, 16, 200-212.

4. Aschengrau, A., Paulu, C., Ozonoff, D. (1998) Tetrachloroethylene-
contaminated drinking water and the risk of breast cancer. Environmental
Health Perspectives, 106,947-953. https://doi.org/10.1289/ehp.98 10654947

5. Aschengrau, A., Rogers, S., Ozonoff, D. (2003) Perchloroethylene-
contaminated drinking water and the risk of breast cancer: additional results
from Cape Cod, Massachusetts, USA. Environmental Health Perspectives,
111, 167-173. https://doi.org/10.1289/ehp.4980

199



BodHi iopecypcu ma akeakynemypa, 1(19) /2026

10.

11.

12.

13.

14.

15.

16.

Barker, P., Haywood, J., Greaves, F. (2016) Women in WASH decision
making roles. Tearfund Learn.

Beier, D., Brzoska, P., Khan, M.M.H. (2015) Indirect consequences of
extreme weather and climate events and their associations with physical
health in coastal Bangladesh: a cross-sectional study. Global Health Action,
8,29016. https://doi.org/10.3402/gha.v8.29016

Brinkel, J., Khan, M.H., Kraemer, A. (2009) A systematic review of arsenic
exposure and its social and mental health effects with special reference to
Bangladesh. International Journal of Environmental Research and Public
Health, 6, 1609—1619. https://doi.org/10.3390/ijerph6051609

Chen, C.J., Chuang, Y.C., Lin, T.M., Wu, H.Y. (1985) Malignant neoplasms
among residents of a Blackfoot disease-endemic area in Taiwan: high-
arsenic artesian well water and cancers. Cancer Research, 45, 5895-5899.
Demie, G., Bekele, M., Seyoum, B. (2016) Water accessibility impact on girl
and women’s participation in education and other development activities:
the case of Wuchale and Jidda Woreda, Ethiopia. Environmental Systems
Research, 5, 11. https://doi.org/10.1186/s40068-016-0061-6

Devasia, L. (1998) Safe drinking water and its acquisition: rural women’s
participation in water management in Maharashtra, India. International
Journal of Water Resources Development, 14, 537.

Font-Ribera, L., Gracia-Lavedan, E., Aragonés, N., Pérez-Gomez, B.,
Pollan, M., et al. (2018) Long-term exposure to trihalomethanes in drinking
water and breast cancer in the Spanish multicase-control study on cancer
(MCC-Spain). Environment International, 112, 227-234. https://doi.org/
10.1016/j.envint.2017.12.031

Gallagher, L.G., Webster, T.F., Aschengrau, A., Vieira, V.M. (2010) Using
residential history and groundwater modeling to examine drinking water
exposure and breast cancer. Environmental Health Perspectives, 118,
749-755. https://doi.org/10.1289/ehp.0901547

Geere, J.L., Mokoena, M.M., Jagals, P., Poland, F., Hartley, S. (2010) How
do children perceive health to be affected by domestic water carrying?
Qualitative findings from a mixed methods study in rural South Africa.
Child: Care, Health and Development, 36, 818-826. https://doi.org/
10.1111/j.1365-2214.2010.01098.x

Geere, J.A.L., Cortobius, M., Geere, J.H., Hammer, C.C., Hunter, P.R.
(2018a) Is water carriage associated with the water carrier’s health? A
systematic review of quantitative and qualitative evidence. BMJ Global
Health, 3, e000764. https://doi.org/10.1136/bmjgh-2018-000764

Geere, J.A., Bartram, J., Bates, L., Danquah, L., Evans, B., Fisher, M.B.,
Groce, N., Majuru, B., Mokoena, M.M., Mukhola, M.S., Nguyen-Viet, H.,
Duc, P.P., Williams, A.R., Schmidt, W.P., Hunter, P.R. (2018b) Carrying

200



BodHi Giopecypcu ma akeaxynemypa, 1(19) /2026 1sSN 2663-5283 (print) ISSN 2663-5291 (online)

17.

18.

19.

20.

21.

22.

23.

24.

25.

water may be a major contributor to disability from musculoskeletal
disorders in low income countries: a cross-sectional survey in South Africa,
Ghana and Vietnam. Journal of Global Health, 8, 010406. https://doi.org/
10.7189/jogh.08.010406

Graham, J.P., Hirai, M., Kim, S.-S. (2016) An analysis of water collection
labor among women and children in 24 sub-Saharan African countries.
PLOS ONE, 11, e0155981. https://doi.org/10.1371/journal.pone.0155981
Heck, J.E., Chen, Y., Grann, V.R., Slavkovich, V., Parvez, F., Ahsan, H.
(2008) Arsenic exposure and anemia in Bangladesh: a population-based
study. Journal of Occupational and Environmental Medicine, 50, 80-87.
https://doi.org/10.1097/JOM.0b013e31815ae9d4

Hoque, S.F., Hope, R. (2018) The water diary method — proof-of-concept
and policy implications for monitoring water use behaviour in rural Kenya.
Water Policy, 20, 725-743. https://doi.org/10.2166/wp.2018.179
Hopenhayn-Rich, C., Biggs, M.L., Fuchs, A., Bergoglio, R., Tello, E.E.,
Nicolli, H., Smith, A.H. (1996) Bladder cancer mortality associated with
arsenic in drinking water in Argentina. Epidemiology, 7, 117—124. https://
doi.org/10.1097/00001648-199603000-00003

Kile, M.L., Faraj, J.M., Ronnenberg, A.G., Quamruzzaman, Q., Rahman, M.,
Mostofa, G., Afroz, S., Christiani, D.C. (2016) A cross sectional study of anemia
and iron deficiency as risk factors for arsenic-induced skin lesions in Bangladeshi
women. BMC Public Health, 16, 158. https://doi.org/10.1186/s12889-016-2824-4
Komarulzaman, A., de Jong, E., Smits, J. (2019) Effects of water and health
on primary school enrolment and absenteeism in Indonesia. Journal of
Water and Health, 17, 633—-646. https://doi.org/10.2166/wh.2019.044
Kookana, R.S., Maheshwari, B., Dillon, P., Dave, S.H., Soni, P,
Bohra, H., Dashora, Y., Purohit,R.C., Ward, J.,Oza, S., Katara, P., Yadav, K.K.,
Varua, M.E., Grewal, H.S., Packham, R., Jodha, A.S., Patel, A. (2016)
Groundwater scarcity impact on inclusiveness and women empowerment:
insights from school absenteeism of female students in two watersheds in
India. International Journal of Inclusive Education, 20, 1155-1171. https://
doi.org/10.1080/13603116.2016.1155664

Marshall, G., Ferreccio, C., Yuan, Y., Bates, M.N., Steinmaus, C., Selvin, S.,
Liaw, J., Smith, A.H. (2007) Fifty-year study of lung and bladder cancer
mortality in Chile related to arsenic in drinking water. Journal of the National
Cancer Institute, 99, 920-928. https://doi.org/10.1093/jnci/djm004

Marie, C., Léger, S., Guttmann, A., Marchiset, N., Riviére, O., Perthus, I.,
Lémery, D., Vendittelli, F., Sauvant-Rochat, M.P. (2018) In utero exposure
to arsenic in tap water and congenital anomalies: a French semi-ecological
study. International Journal of Hygiene and Environmental Health, 221,
1116-1123. https://doi.org/10.1016/].ijheh.2018.07.012

201



BodHi iopecypcu ma akeakynemypa, 1(19) /2026

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Narain, V. (2014) Shifting the focus from women to gender relations:
assessing the impacts of water supply interventions in the Morni—Shiwalik
hills of northwest India. Mountain Research and Development, 34, 208-213.
https://doi.org/10.1659/MRD-JOURNAL-D-13-00104.1

Nerkar, S.S., Tamhankar, A.J., Johansson, E., Lundborg, C.S. (2013)
Improvement in health and empowerment of families as a result of watershed
management in a tribal area in India — a qualitative study. BMC International
Health and Human Rights, 13, 42. https://doi.org/10.1186/1472-698X-13-42
Phiri, K., Ndlovu, S., Chiname, T. (2014) Climate change impacts on rural
based women: emerging evidence on coping and adaptation strategies in
Tsholotsho, Zimbabwe. Mediterranean Journal of Social Sciences, 5, 2545.
https://doi.org/10.5901/mjss.2014.v5n23p2545

Ravichandran, M., Boopathi, S. (2005) Environmental, gender and
institutional dimensions of drinking water supply: a district level case
experience in rural Tamil Nadu. Indian Journal of Social Work, 66, 156—174.
Sarker, M.M.R., 2010 Determinants of arsenicosis patients’ perception and
social implications of arsenic poisoning through groundwater in Bangladesh.
International Journal of Environmental Research and Public Health, 7,
3644-3656. https://doi.org/10.3390/ijerph7103644

Smith, A.H., Marshall, G., Roh, T., Ferreccio, C., Liaw, J., Steinmaus, C.
(2018) Lung, bladder, and kidney cancer mortality 40 years after arsenic
exposure reduction. Journal of the National Cancer Institute, 110, 241-249.
https://doi.org/10.1093/jnci/djx201

Steinmaus, C.M., Ferreccio, C., Romo, J.A., Yuan, Y., Cortes, S.,
Marshall, G., Moore, L.E., Balmes, J.R., Liaw, J., Golden, T., Smith, A.H.
(2013) Drinking water arsenic in northern Chile: high cancer risks 40 years
after exposure cessation. Cancer Epidemiology, Biomarkers & Prevention,
22, 623-630. https://doi.org/10.1158/1055-9965.EPI-12-1190

Stevenson, E.G.J., Greene, L.E., Maes, K.C., Ambelu, A., Tesfaye, Y.A.,
Rheingans, R., Hadley, C. (2012) Water insecurity in 3 dimensions: an
anthropological perspective on water and women’s psychosocial distress in
Ethiopia. Social Science & Medicine, 75, 392—400. https://doi.org/10.1016/j.
socscimed.2012.03.022

Sultana, F. (2014) Gendering climate change: geographical insights. The
Professional Geographer, 66, 372-381. https://doi.org/10.1080/00330124.
2013.821730

Surdu, S.,Bloom,M.S., Neamtiu, [.A., Pop, C.,Anastasiu, D., Fitzgerald, E.F.,
Gurzau, E.S. (2015) Consumption of arsenic-contaminated drinking water
and anemia among pregnant and non-pregnant women in northwestern
Romania. Environmental Research, 140, 657-660. https://doi.org/
10.1016/j.envres.2015.05.020

202



BodHi Giopecypcu ma akeaxynemypa, 1(19) /2026 1sSN 2663-5283 (print) ISSN 2663-5291 (online)

36. Syed, E.H., Poudel, K.C., Sakisaka, K., Yasuoka, J., Ahsan, H., Jimba, M.
(2012) Quality of life and mental health status of arsenic-affected patients
in a Bangladeshi population. Journal of Health, Population and Nutrition,
30, 262-269. https://doi.org/10.3329/jhpn.v30i3.12289

37. Tomberge, V.M.J., Bischof, J.S., Meierhofer, R., Shrestha, A., Inauen, J.
(2021) The physical burden of water carrying and women’s psychosocial
well-being: evidence from rural Nepal. [International Journal of
Environmental Research and Public Health, 18, 7908. https://doi.org/
10.3390/ijerph18157908

38. Trinies, V., Freeman, M.C., Hennink, M., Clasen, T. (2011) The role of
social networks on the uptake of household water filters by women in self-
help groups in rural India. Journal of Water, Sanitation and Hygiene for
Development, 1, 224-232. https://doi.org/10.2166/washdev.2011.127

39. United Nations Women (2022) Explainer: how gender inequality and
climate change are interconnected. UN Women.

40. von Ehrenstein, O.S., Guha Mazumder, D.N., Hira-Smith, M., Ghosh, N.,
Yuan, Y., Windham, G., Ghosh, A., Haque, R., Lahiri, S., Kalman, D., Das, S.,
Smith, A.H. (2006) Pregnancy outcomes, infant mortality, and arsenic in
drinking water in West Bengal, India. American Journal of Epidemiology,
163, 662—669. https://doi.org/10.1093/aje/kwj089

41. Zolnikov, T.R., Blodgett Salafia, E. (2016) Improved relationships in eastern
Kenya from water interventions and access to water. Health Psychology, 35,
273-280. https://doi.org/10.1037/hea0000301

Jlara nepiioro HaJIxo/UKeHHs cTarTi o BupanHs: 30.04.2026
Jara npuiHATTS CTATTi A0 APYKY Micis pereHsyBanHs: 22.05.2026
JHara myOmnikanii (onpuinroguenHs ) crarti: 29.05.2026

203



BodHi iopecypcu ma akeakynemypa, 1(19) /2026

YAK 639.3:574.5:502.131.1 [@ (D) Svionax s ameputoro
§ zoctyiy (CC BY 4.0)

DOI https://doi.org/10.32782/wba.2026.1.12

NONI®OYHKUIOHAJIbHA MOAEJIb YNPABJIIHHA
BOAHWUMMU BIONTOTIYHUMU PECYPCAMU
TA EKOJIOI4YHA NOJIITUKA AKBAKYJIbTYPU

Conomaxa A. — acnipanm
orcid.org/0009-0007-6023-9100
Xepcorcoruil OepoicasHuil azpapHo-eKOHOMIYHULL YHIGepcumen
artem.solomakhal337@ukr.net

VY crarTi po3mISHYTO acTieKTH (hOpMyBaHHS MOTIPYHKITIOHATEHOT MOET yIpaB-
JIHHSL BOJHUMH O10JIOTTYHUMH PECypcaMH SIK IHCTPYMEHT ()OpPMYBaHHSI Cy4acHOI KO-
JIOT1YHOT TOJIITMKU aKBaKyJIbTYpU YKpaiHH. AKTyalbHICTh JOCIHIIPKEHHS 3yMOBIICHA
TpaHcopMmaliero puOHOro rocroapcTBa B yMOBaxX BOEHHOTO CTaHy, HEOOXIIHICTIO
TICIISTBOEHHOTO BiTHOBJICHHS Tay3i, 3a0€3ICUCHHS MPOIOBOJIFIO0I OE3MEKH Ta MOCTY-
MOBOTO HAOJMKCHHS HALIOHAJILHOI CHCTEMH YIPABIIHHS O €BPOINEHCHKUX CTaHaap-
TiB. OcoOMMBYy yBary mpHAIJICHO MOEJHAHHIO EKOJIOTiYHOTO, €KOHOMIYHOTO Ta ajaMi-
HICTPAaTHMBHOTO KOMIIOHCHTIB, OCKUJIbKM CaMe iX y3TOJpPKEHA Iisi CTBOPIOE MEPEAyMOBU
Juisl 30aJ1aHCOBAHOTO BMKOPHCTAHHS, OXOPOHM Ta BIATBOPEHHS BOIHUX OiopecypciB.
Y po0oTi mpoaHai30BaHO HAyKOBI IMIJXOIH JO JEPKABHOTO PETYJIIOBAHHS PO3BHUTKY
AKBAKYJIBTYPH, MIOJIO)KSHHSI €BPOIICHCHKOI TOJITUKH Y cepi BOTHUX PECYPCiB, a TAKOXK
OB THCTUTYIIHHOI B3aEMOIT MIX Iep)KaBOro, 0I3HECOM, HayKOBOIO CITUTBHOTOIO Ta
MicrieBuMH Tpomaamu. OOTrpyHTOBaHO, 0 e(heKTHBHA MOAETH YIIPABIiHHSA Ma€ Bpa-
XOBYBAaTH HE JIMIIIE KOHTPOJIbHI Ta JJO3BIIbHI MPOLEYPH, a i CTpaTeriyHe miiaHyBaHHs,
MIPO30PICTh PILlICHb, YYACTh CTCHKXOJIICPIB, IHBECTHUIIIIHI MEXaHI3MHU Ta €KOCHUCTEMHHI
migxin. [lokazano, mo Juiss YKpaiHu BaXKJIMBUM € BIPOBA/PKCHHS NPUHIUIIB BomHOoi
paMkoBoi qupekTuBr €C, pO3BUTOK MPO30PUX PEryISITOPHUX MPOLEAYp, IHCTUTYIIHHE
3aKpITUICHHS MAPTHEPCTBAa MK JEpikaBOr0, OI3HECOM i HAYKOI0, a TaKOK (POPMYBAHHS
STHYHUX MEXaHi3MiB JI00i10BaHHA Y cepi prOOorocnogapchkoi NOMTHKA. 3po0IIeHO BH-
CHOBOK, 10 TOJi(pyHKIIIOHAJIbHA MOJIEb MOXKE OyTH BHKOPHUCTaHA SIK METOIOJIOT YHA
OCHOBA JIJIs TIJITOTOBKU MPOTpaM PO3BUTKY aKBaKYJIBTYPH, HICISIBOEHHOTO BiJIHOBJICH-
HS BOZHUX €KOCHCTEM 1 3MIIHEHHSI EKOJIOT1UHOT Oe3reku Kpainu. [lepcrektuBu nmoaaib-
IIMX JOCTIKCHB TTOB’sI3aHi 3 PO3POOJICHHSIM ITPUKIATHIX MEXaHI3MIB BIIPOBAKCHHS
po3po0ireHoi MOZIeTIi Ha HAIiOHATFHOMY Ta PETiOHATBHOMY PiBHSX.

KitrouoBi croBa: akBakynbTypa, BOIHI 0i0JOTiUHI pecypcH, eKOIOTidHa TTONiTH-
Ka, ICpyKaBHE yIPaBIIiHHS, €BPOICHChKA IHTErPALlisl, MICIIBOEHHE BiIHOBICHHS.

HocTranoBka mpodaemu. CydacHHWII eTanm pO3BUTKY aKBaKyJIbTYpH B
VYkpaiai GpopMyeThCs i BIUTHBOM KOMIUICKCY CHCTEMHHX KPH3, Cepel SKHX
oco0iMBe MicIle 3aliMaroTh (POPC-MAXKOPHI YMHHUKH, TOB’s3aHI 3 BOEHHUMH
ISIMH, TII0 aKTyauTi3ye moTpely B Mepenisiai MiAX0AIB 10 AepKaBHOTO PETYII0-
BaHHS, €KOJIOTIYHO] IMOITHKY Ta MiCISIBOCHHOTO BITHOBJICHHS ramysi [5; 6; 10].
Jnst daxiBiiB i AOCTIIHUKIB MUTAHHS PO3POOJCHHS CTpaTeriii BiJIHOBJICHHS

204



BodHi Giopecypcu ma akeaxynemypa, 1(19) /2026 1sSN 2663-5283 (print) ISSN 2663-5291 (online)

ranysi Ta HayKoBO OOTPYHTOBaHHMX MiAXOIB 10 11 MoaepHizauii HaOymo cTpare-
riYHOTO 3HA4YeHHs. [IpakTHYHMI 1 HAYKOBUH JIOCBIJI CBITYUTH, 1110 BIJIHOBJICHHS
MoOXxe OyTH eeKTUBHHIM JIMIIE 32 YMOBHU CIIUPAaHHS HA €BPONEHCHKI €KOJIOTI4H1
Ta YOPaBIiHCHKI CTaHAAPTH.

PubHe rocmomapcTBO Ta aKBaKyJAbTYpa BHUKOHYIOTH B&JKJIMBY POJIb Y
3a0e3MeYeHH] MPOIOBONIKYOT OE3MEKH, PO3BUTKY MiCLIEBUX IPOMaJl, 30epeKeHH1
010pi3HOMAHITTSl Ta palioHAIILHOMY BUKOPHCTaHHI BOJHHX pecypciB. BomHo-
4ac rajiy3b 3aJeKUTh BiJl IKOCTI JAEPKABHOTO PETyJIFOBAHHS, MTPO30POCTI MPO-
LEeAyp, IHBECTHUIIIIHOT CIIPOMOYXKHOCTI Ta 3[aTHOCTI IHCTUTYII KOOPIUHYBATH
OXOpOHY, BIATBOPEHHS 1 cTaje BUKOPUCTAHHS BOAHUX O10JIOTTYHUX PECYPCiB.

VY 1pOMY KOHTEKCTI 0cOOIMBOT aKkTyalbHOCTI HaOyBae (hopMyBaHHS MOJTi-
(dyHKIIOHATBHOT MOZIENI YIIPaBIiHHS, SIKA MMOEAHYE EKOJIOTi4Hi, EKOHOMIUHI Ta
aJIMiHICTpaTUBHI iHCTpYMEHTH. Taka MOJeNb Aa€ 3MOTY PO3IVISLIATH aKBaKYIIb-
TYpY He JIMIIE SIK BAPOOHUYY AisIbHICTb, @ SIK CKJIAZOBY €KOJIOT1YHOT MOJITHKH,
TEPUTOPIaIbHOTO PO3BUTKY Ta EBPOIHTETPALliIHHOTO Mpoliecy YKpaiHu.

AHai3 ocTaHHIX MocTiTKeHs i myourikamiii. HaykoBiii HarosiomyrooTh Ha
BKJIMBOCTI BH3HAYEHHS PETYISITOPHHUX TMPIOPUTETIB I/l Yac Mepexomy BifJ Kila-
CHYHHUX IHCTPYMEHTIB BTpYyYaHHs JO aJlalTUBHUX Ta IHHOBAIIHHMX MEXaHi3MiB
JICPPKABHOTO PETYIIIOBAHHS B yMOBaX TpaHc(opmailii. 30Kpema, y JOCHIIKSHHIX
0. O. decenka po3DITHYTO MOMKIIMBI HanpsiIMU iHTerpanii Ykpainu 1o CoijbHOT
puborocnoaapcekoi moituku €C, BIUIMB €BPONEHCHKUX THCTUTYIIH, CTPYKTYPY
3aiHTepPEeCOBAHUX CTOPIH, a TAKOK PU3UKH 1 IIepeBary Takoro nporecy [5, c. 83-86].

[HCTUTYHIMHUI BUMIp YIpaBIiHHS PUOHUM TOCIOAAPCTBOM BHCBITIIEHO
y Tparsix, MPUCBSIYEHHUX JepKaBHOMY PEryJIIOBAHHIO PO3BUTKY PUOHOTO TOCIIO-
JapcTBa B YKpaiHi. Y IUX JOCIIKSHHSX IiJKPECICHO, 10 Pe3yJIbTaTUBHICTh
ragy3eBoi MOJIITHKH 3HAYHOIO MIpOIO 3aJIeKUTh BiJl IKOCTI HOPMAaTHBHOTO 3a0€3-
MEUSHHS, Y3TOKEHOCT] YIPaBIiHCHKUX PIILIEHB 1 3aTHOCTI JepKaBU CTBOPIO-
BaTH YMOBH JJIsl PO3BUTKY BUPOOHHUIITBA Ta 3aXHCTy pecypcHoi 6a3u [6].

VY mpausx H. M. BioBeHKko aklleHTOBaHO yBary Ha MpiopuTerax i pea-
JiSIX JepKaBHOTO PETryJIOBaHHS PO3BUTKY aKBAaKYJIbTYpPH B YKpaiHi. ABTOpKa
IIJIKPECITFOE HEOOX1THICTh ITOETHAHHSI EKOHOMIYHUX CTUMYJIIB, IHCTUTYI[ITHOTO
3a0e3IeUeHHs Ta CTPaTeriuHoro Oa4eHHs PO3BUTKY rajiysi [8, c. 105-107].

MixHapoaHi TOKYMEHTH 1 3BITH MiATBEP/UKYIOTH IMOCHIICHHS POJIi €KO-
CHCTEMHOTO TMiJXOMy, IHTErPOBAaHOTO YMpPAaBIiHHA BOAHHMH pecypcamH Ta
CHHBOT eKoHOMIKH. 30kpema, DAO y 3BiTI PO CTaH CBITOBOTO puOAIbCTBA Ta
AKBaKyJIbTypH HAroJoIly€e Ha 3HAYEHHI CTAJIOr0 BUKOPHCTAHHS BOIHUX pecyp-
ciB i TpaHcopMalii cekTopy B HampsaMi ctiiikocti [7]. ¥V moxymentax FOHEIT
CHHS €KOHOMIKa PO3IVISIIAETHCS K HAMPAM, [0 MOEAHYE €KOHOMIYHUN PO3BU-
TOK 13 3aXHCTOM eKocucteM [9].

€BpoMnelchKkHud TOCBIJ € 0COOJIMBO Ba)JIMBUM JUIsl YKpalHH, OCKUIBKH
BiH CIIMPAETHCS HA MOEAHAHHS CTPATETIYHOTO TUIAHYBAHHS, EKOJIOTIYHUX CTaH-
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JIapTiB 1 3aiyueHHs cterkxonepiB. Bogna pamkoBa aupektrBa €C BCTaHOB-
JIFO€ MiJIX1J1 10 (POPMYBaHHS BOJHOI IMOJIITUKKA HA OCHOBI IHTETPOBAHOT'O YIIPaB-
JiHHS piukoBumu Oacerinamu [4]. Crpareriuni opientupu €C 1010 crayioi ta
KOHKYPEHTOCTIPOMOXKHOI akBakynbTypu Ha 2021-2030 pokH MiAKpECTIOITh
HEOOX1IHICTh PO3BUTKY 1HHOBALid, IPO30POr0 PETYNIOBaHHS Ta E€KOJOT1YHOI
BiAMOBIgaIbHOCTI [3].

dopmynoBaHHs mijed crarTti. MeTOO CTAaTTi € KOMIUICKCHUN aHai-
TUYHHN OIVISI/T CYYaCHUX HAyKOBUX IIAXOJIB JI0 YIIPABIIIHHS BOJIHUMH 010J10T14-
HUMH pecypcamMu Ta oOIpyHTYBaHHS JOLIBHOCTI 3aCTOCYBaHHS MO (YHKIIO-
HaJILHOI MOJIEJI €KOJIOTYHOT MOJIITHKHY aKBaKYJIBTYpH B YKpaiHi 3 ypaxyBaHHSIM
€BPOIEHCHKOTO JOCBIY.

Jlnst mocsirHEeHHSs 1€l METH BH3HAYCHO TaKi 3aBJaHHS: MPOaHAII3yBaTH
OCHOBHI HayKOBi Ta HOPMAaTHBHI MiIXOAW 0 yNpPaBIiHHS BOJHUMH Oiopecyp-
CaMH; BU3HAYUTU 3MICT €KOJIOTIYHOTO, €KOHOMIYHOTO Ta aJAMiHICTPAaTHBHOTO
KOMIIOHEHTIB oI (DyHKIIOHATBHOT MOJIETI; MOPIBHATH YKpaiHCHKI Ta €BpOMeii-
CBbKi MIAXOIU A0 YNPABIiHHS aKBaKyJIETYPOIO; OOTPYHTYBAaTH 3HAUCHHS MOJEIi
JUTSL TTICIISIBOEHHOTO BiJTHOBJICHHS T'ally3i Ta €BpoiHTerpanii Ykpainu.

Marepianu i Mmetonu mocaimkeHHs. JlociikeHHs 3IiHCHEHO 3 ypa-
XyBaHHSM 3arajbHOHAyKOBHX PEKOMEHJALiil 1040 poOOTH 3 HAYKOBOIO JIiTe-
paryporo, HOPMATUBHHMH JIOKYMEHTAMH Ta aHaJITHYHUMH MaTepiajaMH.
MeTonoioriuHy OCHOBY CTaHOBHJIM KPUTHYHUM aHaii3, HOPIBHAJILHHNA METO,
CUCTEMaTH3allisl HAyKOBUX ITIJIXOJIB 1 y3arajibHCHHsI IMOJIOKEHb MIKHAPOIHUX
Ta €BPONEHCHKUX JOKYMEHTIB y cepi pubaibcTBa, aKBaKyJIbTYPH, BOTHOT MOJTi-
THUKH H OXOPOHH JIOBKLILJIS.

[Hdopmaiiiny OCHOBY JOCHTIDKEHHs CKJIaINW HayKoBi myOmikamii ykpa-
THCBKMX aBTOPIB, Marepialu MI>XHAPOIHUX OpraHizalii, JOKyMeHTH C€BpoIieii-
cekoi Kowmicii, monoxxenust Bognoi pamkoBoi aupextuBu €C, a TakoX aHai-
TUYHI JpKepena, MPUCBSUCHI EKOJOTIYHMM acHeKTaM YIpaBiiHHS BOXHUMH
Oiopecypcamu. OcoOIUBY yBary IpuIUICHO TUM JKEpeNaM, siKi BiJ00OpaxaroTh
3B 130K MiX €KOJIOTIYHOIO MOJITHUKOIO, Jep)KaBHUM YMPABIiHHAM, €KOHOMid-
HOIO CTIMKICTIO Ta PO3BUTKOM aKBaKyJIbTYpH.

Pe3ynbrarn pocaimkenb. HaykoBi myOmikamii Ta mpakTU4HI JOCHi-
JOKCHHSI OCTAHHIX JICCSATWIITh JIeNalll YacTilie PO3IIsSAai0Th YIPABIIHHS BOJI-
HUMU OlopecypcaMH sIK MDKJIMCIUIUTIHAPHY KaTeropito, M0 OXOILTIE MPABOBE
peryitoBaHHs, €KOHOMIKY, IyOJIiuHe yNpaBliHHA, €KOJOTiI0 Ta aKBaKyJIbTypy
SK CKJIAJIOBY arpapHOTO CEKTOpY. Y MIXKHapOIHIH MPaKTUIi aKIEHT MOCTYIIOBO
3MIMIYETHCS 10 EKOCUCTEMHOTO MiAXOMyY, SIKUH nependadae OanaHc MiX BHKO-
pHUCTaHHSIM pecypciB i 30epeskeHHsIM Oi0pI3HOMAHITTS B MeKaxX MPaBOBOTO Ta
IHCTUTYLIHOTO PETYIIIOBAaHHS.

B ykpaiHChKHX JTOCIIIKSHHSX TPUBAJINI Yac MepeBaXkaB raily3eBUil mijI-
X1JI, 30pi€HTOBaHUI Ha BUPOOHWYI MOKA3HUKH, JO3BUIBHI MPOLEAYPU Ta KOH-
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TposbHI (yHKIIT Aepkasu. [Ipore cydacHi yMOBH JIEMOHCTPYIOTh HEOOX1IHICTh
Mepexoy J0 IHTerpOBaHUX MOJICIICH YIIPaBIIiHHS, 3MaTHUX 3a0€3M1EUYUTH JIOBIO-
CTPOKOBY €KOJIOT1UHY i €KOHOMIUHY CTiHKICTh. Y IIbOMY KOHTEKCTI OMi(hyHKIIi-
OHaJIbHA MOJIEJb YIIPaBIIiHHS BOJHUMH OlOpecypcamMu iHTErpye KItouoBi QyHK-
LIOHAJIbHI KOMITOHEHTHU Ta MOKe OYTH ITpeJICTaBJICHA y BUTVIsIII cxemu (Taou. 1).

Tabnuys 1. MonipyHKmionadbLHA MOIeb YIPABIiHHS BOTHUMHA
OiopecypcamMu B Me:KaxX TeOPeTHKO-METOH0JIOTiYHOI0 MiAX0ny

AnmiHicTpaTuBHMIt
KOMITOHEHT

Exoyoriynnii KOMIoHeHT ExoHoMiuyHM KOMIIOHEHT

OxopoHa, BiATBOPCHHS Ta
HiITPUMaHHS €KOJIOTIYHOTO
OanaHcy

EdexruBHicTs, iHBecTHLii Ta | PerymroBaHHs, HAIA 1
MIPOJIOBOJIBYA Oe3IeKa Y4acTh CTCHKXOJJICPIB

Cuneprist QpyHKI# sIK 0OCHOBA MO ()YHKIIOHAIBHOT MOJIEN YIIPABIIiHHS aKBAKYJIBTYPOIO

Pospobneno asmopom pobomu.

Exostoriunmii KOMIIOHEHT MOJIEJTi [TOB’ SI3aHUH 3 0XOPOHO0 BOTHUX EKOCHUCTEM,
BIJTHOBJICHHSIM 1 BIITBOPEHHSIM 0i10pecypciB, MiITPHMaHHSIM EKOJIOTTYHOro OajiaHcy
Ta BIPOBADKEHHSM IPUPOJIOOXOPOHHHX CTAHIAPTIB. HOro 3HAYEHHs MOJISTae B ToMY,
1110 PO3BUTOK aKBaKyYJIBTYPH HE MOXKE OYTH 130IbOBAHHI BiJ] CTaHy BOJHHMX 00 €KTIB,
SIKOCTI BOJIM, O10PI3HOMAHITTS Ta 3arajbHHAX MPHHIIUITIB €KOJIOTTYHOT OC3TIeKH.

ExoHOMIYHUI KOMITOHEHT BiJoOpaxkae MoTpely y MmiBUIIEHHI eeKTHB-
HOCTI Taly3i, 3aly4eHHI IHBECTHIIIH, PO3BUTKY IHQPACTPYKTYPH, CTBOPEHHI
PpOOOYHMX MiCIIb 1 3MII[HEHHI MPOIOBOJIbUOT Oe3MeKH. be3 eKOHOMIUHUX CTHUMYJTIB
EKOJIOTiYHI BUMOTH MOXXYTh 3aJIMIIATUCS JEKJIApaTUBHUMH, OCKUTBKH BUPOO-
HUKHM HE MaTHMYTh JIOCTATHIX PECYpCiB JUIsi MOJIEPHI3allil TEXHOJIOT1i, BIpOBa-
JUKEHHSI CTaHJAPTIB 1 epexojty 710 OiIbII CTaIHX MPAKTHK.

AJIMIHICTPaTHBHUI KOMIIOHEHT BKJIFOYAE PETYITIOBaHHS, KOHTPOJIb, CTpa-
TeriYHe TUIAHYBaHHS, KOOPIHHAIIIO JIEPKABHUX OPTaHiB, Y4acTh CTEHKXOJIJIC-
piB i mpo3opicTh nporenyp. Came ajMiHiCTpaTHBHA CKIIaJJ0BA 3a0€31eUye MpaK-
TUYHE BITPOBADKCHHS CKOJIOTIYHUX Ta EKOHOMIYHHUX PIllIeHb, & TAKOXK BU3HAYAE
piBEHB JAOBipH Oi3HECY, IPOMAICHKOCTI Ta MIXKHAPOJHHUX MApTHEPIB JI0 JIepiKaB-
HOI TIOJIITUKH Y cepi akBaKyIbTypH.

AHaIi3 J0CTYNHOT HAayKOBOi Ta MPHKIAJHOI JITEpPaTypH ITiITBEPIKYE,
110 1HTeTpallis 3a3Ha4eHUX QYHKIIH CTBOPIOE MEPEyMOBH JIJISI MiCISIBOEHHOTO
BIJIHOBIICHHS aKBaKylIbTypu B YkpaiHi. [lopiBHSUIbHWI aHai3 CBiUUTbH, IO
KPUTHUYHA BIIMIHHICTD MK YIIPaBIIHCHKHUMH ITiAXOJIAMH TTOJISITAE B PiBHI iHTe-
rparii eKoJIOTiYHUX IiJIeH y Tpoliec YXBaJeHHs i peaizailii pileHs. €Bporeii-
ChKa TPaKTHKa JIEMOHCTpPY€E e(eKTHBHICTh OararoyHKIIOHAIBHUX MOJIEIEH,
SIKI MOXKYTb OyTH a/IalITOBaHi JI0 YKPaiHCHKUX YMOB.

3 omsiAy Ha Iie MOPIBHSJIBHUM BUMIP MK €BPONEHCHKUMH ITiIXOJaMH
Ta YKPaiHCHKOIO MPAKTHKOIO YIPABIIHHS € OCOOIUBO BaXIIUBUM. Y3arajibHEHI
BIAMIHHOCTI IOaHO B Ta0I. 2.
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Tabnuys 2. IlopiBHAJIBLHMIA OIsA]1 YKPAiHCHKUX Ta €BpoNelicbKHUX MiAX0AiB
10 YNPaBJIiHHSA aKBaKYJIbTYPOIO

Kpurepiii

'YkpaiHCbKHUIi CeKTOp

€Bponeiichki miaxoaun

Mozenb ynpapiiHH

IIepeBaxHo
rajgy3eBO-aIMiHICTpaTHBHA

InTerpoana, exocucrtemMHa

Ponb nepxaBu

KonTponbHi Ta 103BITBHI
byHKIiT

Crpareriube riaHyBaHHS 1
KOOPIMHAIIIS

VYdacTtb cTelikxonzepis

OobmexeHa, GpparmMeHTapHa

Iupoxe 3amyueHHs 6i3HECY,
HayKH, POMaJICBKOCTI Ta
acouiamin

Exonoriuni ctanmaptu

YacTKoBO BIPOBAKCHI

[loBHe BIpOBaKEHHS TUPEKTHUB
€C

IuBecTHLiiHI MEXaHI3MHI

HecrabinbHi, 3aJ1e)KHI BiJ
OIOIKETy

JIOHOPCBKI MPOrpamMu Ta 3eJeHe
(hiHaHCYBaHHS

[Ipo3opicTs mponenyp

HepiBHomipHa

Bucoki ctanaapTi mpo30pocTi

®Dokyc BiTHOBICHHS 1
CTIHKOCTI

Crparerii nepe0yBaroTs Ha
erari GopMyBaHH

THTerpoBanmii miaXif, M0 MO€eI-
Hy€ YIpaBIiHH, EKOJIOTII0 Ta
CTIMKICTE

Pospobneno asmopom pobomu.

[NopiBHSIHHS YKPaTHCHKOTO CEKTOPY Ta €BPOIEHCHKHX MMiJXO/iB CBIAYUTH
po NoTpedy Tepexoy Biji MepeBakHO aJMIHICTPATUBHO-TAITY3€BOI JIOTIKH 10
IHTETPOBAaHOI CHCTEMH YNPAaBIIHHA, Y SKii Iep)kaBa BHKOHYE HE JIWIE KOH-
TpoJdbHI (DYHKIII, a # pOJb KOOPIWHATOpPA CTPATEriuHOTO PO3BUTKY. Y Takii
cucTemi 0i3Hec, HayKOB1 yCTaHOBH, TPOMAJICHKI OpraHizariii Ta MiCIieBi rpoMajn
MaroTh OyTH MOBHOL[IHHUMH yYacHUKaMH (pOpMyBaHHS MOJTITHKH.

€Bporneiicbka HayKoBa i ynpaBliHCbKa MPAaKTUKa JIEMOHCTPYE TCHJCH-
[0 IO JAEIEHTpaiizamii OKpeMUX YIPaBIIHCHKUX PIIIEHb 32 OJXHOYACHOTO
MMOCHJICHHSI KOOpAMHAIIWHOI poii nepkaBu. Jlns Yipainu mie 0coOiauBO akTy-
aJbHO B MICISBOEHHUH MEPioJl, KOJIU BiTHOBICHHS 1HPPACTPYKTYPH Ma€ MOE-
HYBAaTHCS 3 BIAHOBJICHHAM BOIHUX €KOCHCTEM, PO3BUTKOM MiCIIEBUX CKOHOMIK 1
i IBUIIIEHHSAM THCTUTYIIHHOT CIIPOMOYXHOCTI.

BaxxnuBoro yMOBOKO peasizaliil momiQyHKI[IOHAILHOI MOJICIII € HAYKOBE
OOTPYHTYBaHHS yIPaBIIHCHKUX pilieHb. B Ykpaini HayKoBHUU CyTIpOBi TOJTi-
TUKH aKBaKyJIbTypH Ma€ OyTH IHCTUTYIIHHO 3aKPITUIEHUH Yepe3 KOHCYIbTaTUBHI
MeXaHi3MH, eKCTIEPTHI pajii, CACTEMHA MOHITOPUHTY Ta MPOIEIYPH JTOKA30BOTO
yXBaJleHH pilieHb. L{e 103BoauTh 3MEHIIUTH PU3KK (HOPMATBLHOTO BUKOHAHHS
PETYASTOPHUX BUMOT 1 MiJBUIIUTH SIKICTh JIEPIKABHOT MOJIITHKH.

Oxpemoi yBaru norpedye 3poCTaHHsS POJII MDKHAPOAHUX (iHAHCOBUX
IHCTUTYIIIH 1 JOHOPCHKUX TIpOrpaM. BOHN MOXKYTh BHCTYIaTH KaTali3aTOpaMu
BITPOBA/KEHHS €BPOMEHCHKUX EKOJOTIYHUX CTaHIAPTIB, MOJEpHi3alii iH(ppa-
CTPYKTYPH, PO3BUTKY 3€JCHOr0 (hiHAHCYBaHHS Ta IMiJTPUMKH 1HBECTHIIIHHUX
MPOEKTIB y cdepi aKBaKyAbTYpH. 3a TaKUX YMOB MDKHapoJIHa MiATPHUMKA Mae
MOEHYBATHCS 3 TPO30PUMH HAIIOHATBHUMHU TPOLEIYypaMH Ta 3PO3yMITHMHU
MpaBUJIaMU ISl YYACHUKIB PUHKY.
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SIK IHCTpYMEHT IICJISIBOEHHOTO BiJHOBICHHS MOJi(QYHKIIOHAIBHA
MoJieNTb MOKe OyTH BpaxoBaHa ITiJ] yac 3aTBEpLKEHHSI IPOrpaM PO3BHTKY, CTpa-
TEriYHUX TUIAHIB 1 perioHaIbHUX 1HiIiaTuB. BoHa ae 3Mory moeiHaTH 1iji eko-
JIOTiyHO1 peabiniTamii BOTHUX 00’ €KTIB i3 3aBAaHHIMU €KOHOMIYHOTO PO3BUTKY
TEPUTOPIl, BIJTHOBICHHS BAPOOHHYMX MTOTYKHOCTEH Ta popMyBaHHS IOBIpH 110
JICPKABHOT MOJIITHKH.

KitouoBuMu eneMeHTaMH Takoi MOJIeNli MOXYTh OyTH BIPOBAKEHHS
npuHIUIiB BogHoi paMkoBoi gupektuBu €C, pO3BUTOK MPO30PUX PETYIISATOP-
HUX MPOLEAyYp, IHCTUTYLIIIHE 3a0e3MeUeHHs TapTHEPCTBA MiX JIEeP,KaBoIo, 0i3-
HECOM 1 HayKOl0, a TAKOXK 3alPOBa/PKEHHS IPUHIIMIIB ITPO30POCTi Ta €TUYHOCTI
n00itoBaHHS y (GopMyBaHHI pUOOTOCIOAAPCHKOI MOJITUKU. Y MiCISIBOEHHUHN
nepiof i eJIEMEHTH MOXKYTh 3MIIIHUTH JOBIpY iHBECTOPIB 1 FPOMaACHKOCTI J10
Jep KaBHUX PIlIeHb Y cepi aKBaKyIbTYPH.

BucHoBkmu. 3a pe3ynbraTaMd KOMIUICKCHOTO aHAJIITUYHOTO OISy
OOIpyHTOBaHO €()eKTHBHICTh MOMI(PYHKIIOHATBHOT MOZETI YNpaBIiHHSA BOJI-
HUMH O10JOTIYHHMH pecypcaMu SIK IHCTpYMEHTY (popMyBaHHS Cy4acHOI €Ko-
JIOTiYHOT MOJITHKY B aKBaKy/IbTypi YKpainu. [i BIpoBakeHHs MOXKe CTBOPUTH
YMOBH JJISl CTaJIOTO PO3BUTKY Taily3i, MiJBUILEHHS PiBHS MPOJOBOIBIOI 0e3-
MK Ta YCHIIIHOI €BPONEHCHKOT iHTerparii.

JlociipkeHHsT TATBEPIKYE, IO TOEJIHAHHS EKOJOTTYHUX, SKOHOMid-
HUX Ta aJMiHICTPaTHBHUX IHCTPYMEHTIB ()OPMYE CHHEPIeTHYHY OCHOBY, SKa
MTOCHJTIOE POJIb JICP)KaBH 1 3aiHTEPECOBaHUX CTOPIH y Tpoliecax MicIIBOEHHOTO
BiJTHOBJICHHsI. Takuii Mixij 1a€e 3MOry mepeiTu Bi pparMeHTapHOTO peryJto-
BaHHA /10 WJIICHOI CUCTEMH YNpaBIiHHS, OPI€HTOBAHOI Ha CTIMKICTh BOTHHX
EKOCHCTEM, PO3BUTOK aKBaKYJIbTypH Ta TPO30PIiCTh YIPABIIHCHKUX TPOLIEAYP.

[lepcriekTrBY NMOAANBIIMX JTOCIHIHKEHD MOJATATh Y PO3POOIICHHI TPH-
KJIaJIHUX MEXaHi3MiB peamizauii nmomiQyHKIIOHAIbHOT MOJIeNi Ha HalliOHAJb-
HOMY Ta perioHaJbHOMY piBHX. Jl0 TakMX MexaHi3MiB HalleKaTh MPOLEAYPH
yOpaBiHHS, 1HAUKATOPH MOHITOPHHTY, 1HCTUTYUiliHI (opmaru B3aemopmii, a
TaKOXK 1HCTPYMEHTH OLIIHIOBaHHS €(EKTUBHOCTI €KOJIOTIYHOT MOJITHKH BiAIO-
BIJTHO JI0 cTaHnaptiB €Bporneiicbkoro Coro3y.
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The article examines a polyfunctional model for the management of aquatic
biological resources as an instrument for shaping modern environmental policy in
Ukrainian aquaculture. The relevance of the study is determined by the transformation
of the fisheries and aquaculture sector under martial law, the need for post-war recovery,
the strengthening of food security, and the gradual approximation of national governance
mechanisms to European standards. Particular attention is paid to the combination
of environmental, economic, and administrative components, since their coordinated
interaction creates the necessary conditions for the balanced use, protection, restoration,
and reproduction of aquatic biological resources. The paper analyses scientific
approaches to public regulation of aquaculture development, provisions of European
water policy, and the role of institutional cooperation between the state, business,
the research community, and local communities. It is substantiated that an effective
governance model should include not only control and permitting procedures but also
strategic planning, procedural transparency, stakeholder participation, investment
mechanisms, and an ecosystem-based approach. The study shows that Ukraine should
implement the principles of the EU Water Framework Directive, develop transparent
regulatory procedures, provide institutional support for partnerships between the state,
business, and science, and introduce ethical lobbying practices in fisheries policy
formation. It is concluded that the polyfunctional model may serve as a methodological
basis for preparing aquaculture development programmes, restoring aquatic ecosystems
in the post-war period, and strengthening the environmental security of the state. Further
research should focus on applied mechanisms for implementing this model at the
national and regional levels, including governance procedures, monitoring indicators,
and institutional arrangements consistent with EU standards.

Key words: aquaculture, aquatic biological resources, environmental policy,
public governance, European integration, post-war recovery.
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[TorerumiHHS KTiMaTy, MABUICHHS CEPEAHBO000BHAX TEMIIEpaTyp Ta HEIOCTAaT-
Hsl KUTBKICTB OIaJIiB IPU3BEIH JI0 3pDOCTaHHS CEPeHbOPIYHNX MOKA3HHUKIB TEMIIEpary-
p¥ NOBITpst Ta Bou Ha Teputopii Ykpainu. Ha [Tonicci Bike 3BUYHUMHU CTaNIN KYJIBTYPH,
110 MOMIOOJISIOTH TETJIO: TOMATH, COJOJIKUH Mepels Ta Oakinaxanu. [1ons 3 coHsHu-
KOM, KyKYPYI30l0 Ta CO€I0, Kl paHilre Oyiau XapaKTepHi NMEPEBaXKHO UTS ITiBICHHUX
obmacTei Ykpainu, Tenep HaOyIH MOMIUPEHHS U TYT.

31 3poCTaHHIM TEMIIEpaTyp Ta iHTEHCH]iKaIli€lo BHIIapOBYBaHHS CIOCTEpira-
€THCS 3HW)KEHHSI PIBHS BOJIU y pivkax. L{e HecnpusiInBo nmo3Hauniiocs Ha podoTi Boso-
3aJIOKHUX rally3edl eKOHOMIKHM PerioHiB Ta Ha 3a0e3IeYeHHI HaceJIeHHs KpaiHu BOJIOKO.
Omnucani Tpanchopmaliii cTaiay miJCTaBOO IS HAIIOTO JIOCIIJUKEHHS, CIPSMOBaHOTO
Ha BHCBITIICHHS BOXXJIHBOCTI I1i€l pobiiemu. O0'€KTOM JOCITIHKEHb Oyl PIYKOBi CHC-
TeMH YKpaiHH — PiBeHb IXHBOI BOTHOCTI, 3a0€3MeUeHHS BOJJOI0 MEIIIKAHIIIB Ta CEKTOPIB
HapOJHOTO TOCIOAAPCTBA, MO0 (OPMYIOTH EKOHOMIYHE CTAHOBHIIE i PO3BUTOK TEpH-
topiid. [Ipenmerom mociimkeHsb Oyia OliHKa ITOTOYHOTO CTaHy BOIHOCTI PiYKOBHX Oa-
CeifHIB, aHaJI13 3MiH y TiZIPOJIOTIYHOMY PEKUMI PIYOK Ta MOPIBHSIHHS IXHBOI BOIHOCTI i3
cepenHiMy 06araTopiYHUMH 3HAYCHHSIMH, a TAKOXK PO3pOOKa KOHIENTYIbHHUX ITiIX0/1iB
JI0 TIOKPAIICHHS CUTYaIlii. B X0l JOCITiIKeHb 3aCTOCOBYIOTHCS MOIBOBI Ta CTAIlIOHAPHI
METO/IX: TiAPOJIOTIUHI, T1IPOXiMi4Hi, TOKCHKOJOTI9HI BUMIPIOBAHHS 32 alpoOOBaHUMH
MpOTOKONIaMH. J[nHaMiKa TiIpOeKOIOTIYHOTO CTaHy PIYOK aHali3yeThCs 3a TaHUMH JIe-
CSITH KOHTPOJILHUX CTBOPIB, BUKOPUCTOBYIOUH 1H(OPMAILIIO 3 HOPIYHUKIB I IPOMETE0-
postoriuHoi ciy:x0u BosHChKOT 001acTi 32 OCTaHHI BICIMAECST POKIB, 13 3aJIy4SHHIM
nporpamuoro 3abe3nedennst Mathcad, Delphi, Excel Ta Xara (neranpHimmii onuc skux
MMOJJAaHO y HACTYNHIH myOumikarrii). Po3paxyHok oOcsTy Ta IDIONI 3aIIaBHUX BOHOHM-
aKyMYJISITOPIB IPYHTY 0a3yBaBCs Ha BETTMYNHI CEPETHBOTO 0araToOpiTHOTO MO CTOKY
JOCTiKyBaHOI piuky; KoedimieHTax Bapiamii Ta acHMeTpii pIYHOTO CTOKY; 30HAIEHOMY
PO3MOALT BHYTPIIIHBOPIYHOTO CTOKY IO TEepUTOpii YKpaiHu; a Takok oOcsirax BOIH
i/l 4ac BECHSHOI MOBEHI, 110 MOXKe OyTH aKyMyJIbOBaHO, BUXOJSIUM 3 PIYHOTO IMKILY
PO3MOALTY CTOKY, IPU cepenHiil muOuHi BomoiiM O6mu3pko 2,0 M. ABropamu 37iiicHe-
HO aHaJIi3 CUTYyalii 1o/10 BOAHOCTI OaceiiHiB piuoK YKpaiHU B yMOBaxX HU3BKOTO PiBHS
Bomu (MekeHb) 2024 poKy, BHBYCHO AMHAMIKY TiIPOIIOTIYHOTO PEKUMY Ta OOCATH BOIH
y TIOpiBHSAHHI 3 cepeaHiMu OaratopiyHnMu mokazHukamu (1922-2005 pp.), a Takox 3a-
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IIPOIIOHOBAHO KOHIIENTYaJIbHI I1JIXO/N JIJIsl BUIIPABIICHHS CTaHOBUINA. AHAJI3 cuTyauii
3aCBITYMB HU3bKHI PIBEHb BOAHOCTI; IMHAMIKA TiIPOJIOTIYHOTO PEXUMY BKa3ye Ha ya-
COBI 3pYIICHHS Ta 3arajibHe MOTIPIICHHS CTAHIB MOPIBHSIHO 3 ICTOPUYHUMH CEpeHi-
MU JaHUMH. Po3poOiieHi pekoMeHJalil JeMOHCTPYIOTh, 0 CTBOPEHHS aKyMYJIIOIOYHX
BOJIOWM y CepemHii Tedil pidoK HE € yHiIBepCalbHO aKTyaJbHUM 3aBIAaHHSIM IS BCiX
piukoBUX OaceiiHiB.

Kitrouosi cioBa: piuku [Ipun'site, [opunb, CTHp, TiIpOEKONIOTIsS, iXTIOCKOJIOT s,
3axinue [Nomicest, TiAPOEKOIOTIYHIN KOPUIOP, BOAHICTb.

VY cydacHiii YkpaiHi Kpu30Ba CUTyallis i3 3a0€3Me4eHHsIM BOJIOK0 C(hopMy-
BaJslacs 4epe3 JiBl OCHOBHI PUYMHHU: HEKOPEKTHE TOCTIOJAPIOBAHHS, 1110 TPUBAJIO
Maibke 80 pokis 3a uaciB CPCP, ta BruiuB rito0aibHOTO noterutinas. [loBcromHum
HACJIIKOM [[bOTO € 3HWKEHHS PiBHS BOIM y piukax. Lle HeraTuBHO BIUTMHYIIO HA
(YHKIIOHYBaHHS IEPEBa’KHOT OUTBIIOCTI EKOHOMIYHUX CEKTOPIB [1-4].

Mertoro 1i€i poOOTH € JTaKOHIYHE BHCBITICHHS OKPEMHX AacleKTiB Ii€i
Kpu3u B Ykpaini. Tak, craHoMm Ha jiTHINA nepiox 2024 poky, 3rigHO 3 JaHUMU
Vkpaincekoro rigpomereoposnoriunoro neHtpy (YI'MLI), perionansHux migpos-
niniB Boguux pecypciB [TontaBebkoi Ta JHINpONEeTpOBCHKOi 00MacTel, a TakoxX
Bizminy rigposnorii [TontaBcbkoro o0IacHOrO HEHTPY METEOpONIOrii — Mo BCil
KpaiHi ()IKCYEThCSI 3MEHIIICHHSI BOIHOCTI piukoBUX OaceiHiB. [0IOBHUM KpuTe-
pieM AT TiAPOEKOIOTiYHOT OIIIHKH CIIYTY€E CTYIIHB BiJIlIOBITHOCTI CTaHy BOTHOTO
00'ekTa 03HaKaM MaJIOBOAS 200, sIK KpaifHbOMY POSIBi, T1IPOJIOTIYHOT TOCYXH.
OcTaHHE 03HAaYaE, 110 piBeHb BojM Majiae Hkue 20% Bij cepeAHbOro Oararopiv-
HOTO TOKa3HMKa. YiTKy LMIOCTpalito cydacHHUX TiIPOCKOIOTIYHUX 3MiH B YKpa-
iHI J1a€ aHAJTI3 JIMHAMIKY CTaHy IISCTH HAMOUILIIUX PiukoBUX OaceliHiB (J{Hinpo,
Huictep, Hon, Hynaii, [TliBnennunit byr ta [Ipun'sats) npoTAroM JNiTHIX MiCSIiB
(uepBeHb, JUINEHb, cepiicHb) 2024 poKy, a TaKoXK 3arajlbHUN BIUIMB JIeIIUTY
BOJIM Ha PYCJIOBI BOJIOCXOBHIIIA, SIKUX Y KpaiHi IOCUTH Oararo [5].

Baceiin piuxkn Juinpo, € HalOBIIOI0 YETBEPTOIO Ta 3a IUIOLICIO Y
€Bpori, oxorutoe 531,817 km?, 3 sikux 291,4 TUC. KM? 3HAXOIATHCS HA TEPUTO-
pii Ykpainu, oxorumoroun 7 obnacteit ([JHinmponerpoBebKy, 3anopispKy, Kuis-
ceKy, KipoBorpanaceky, UepkacbKy, UepHIriBcbky Ta XepcoHCBbKy). Jlumie y
Juinpi moxasHuku OyiH OJM3BKi 10 HOPMH Y YEpBHi, KOJH PIBEHb BOAH CTaHO-
BuB 83—-120%. Y [ecHi (UepHniriBcbka obaacts), HOTo JiBill IPUTOL, Y JHIHI
piBeHb BIAHOCHO HOpMH OyB BHIIMM i1 TpuMaBcs Ha piBHI 139-161%, Toxi sk
y depBHi i y Cefimi, ii JiBili MPUTOIl, BOAHICTh 3HM3MIACh 10 83—120% Bif
HopMHu. BonHowac, y Tomy 3k Micsiii, y npasiid nputoni Auinpa — pivmi Tete-
piB (OKutomupcrka obnacts) Boau Oyio 3HauHo MeHIe (30—48%) Bin HOpMH.
VY nunHi y Hil QikcyBany HaOMMKEHHS 0 MEXi MaoBoas (22—-29%). Cxoxa
cutyais cnocrepiranacs i y Camapi (JIainponerpoBcbka 00nacTp), 1me oaHin
niBiit mpuroui dninpa. Takox y numHi, y npasiii nputoni Juinpa — piuni Poch
(KuiBcbka obnacte) 3adikcoBano nuie 18,0% Bix Hopmu, ado 24,0% Bin Haii-
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MEHILIOT0 MICSIYHOTO TOKa3HUKa. Y YepBHI K BOJHICTh y LIl Piulll BKe CyT-
TEBO HE NoTATyBana 10 HopMH — 30-48%. ¥V Bopckni (Cymcbka o6nacTs), iBii
nputoui JHinpa, y 4epBHi Ta JMIHI cuTyalis Oyia iIeHTHYHOIO0. Y JIHITHI BOA-
Hicth y Cymi Ta Opoti, iBux nputokax JHimnpa, Tpumanacs B Mexax 32—48% Bin
HopMH. Y ToMy 3K Micsimi y e, inHmiit niBiit nputoni J{Hinpa, BonHIiCTh Bapi-
roBasiacsi Mixk 56—79% Bi HOpMH, a B YepBHI BoHA Brajsia J10 47% BiJl HOPMHU.
V ceprHi piBeHb BOAM CATHYB HAHHMKYKX 32 BECh MEpioJ OaraTopiyHuX A0CIi-
JDKEHb 3HaYeHb MIHIMAJILHOTO CTOKY IIOHaiMeHIe y 4 obnactsax Ykpainu: [Hi-
MpoNeTpOBChKil (piuka Bosua), XKurtomupceskiit (piuka ['aunon’ste), CyMcbKil
(piuxa Bopckna) ta Uepkachkkiii (piuka TscMmuH). Y 1bOMY XK Micsli 3acTii
BOJM 3 IUISHKAMH 3apOCTaHHS Ta IIEPECUXaHHS BiI3HAUABCS y piUKax MiHIMyM
5 obnacreit Ykpainu: JJHinponeTtposcbkoi (piuka Cypa), JKutomupcebkoi (piuku
I'yiiBa, PocaBa, TerepiB, Yoopts), KuiBcrkoi (piuka Heapa), Cymcbkoi (piuka
Binbmanka) ta Yepkacekoi (piuku Mana Tepma, Mokpa, Kinsuens, Camapa,
Crinopin, Comnona, Cyna). ¥ piuni Cakcaranp (/IHinponerpoBcbka 001acTh)
JITHE MUTKOBOIJS CIPUYMHUIO MACOBE 3HUKHEHHSI BOJAM Y KPUHUISX CLJI
Kam’stHcpkoTO paiiony. ¥ IlonTaBcbkiii 00nacti yepe3 nediuuT Boau y pidkax
(Bopckii, Mepui, [cni, Cyni, Ynai, Xopodi), mepecuxaroTh CTABKH Ta CTPYMKH,
a OBOUEBI KYJIBTYPHU CTPaXIAIOTh Bi/l HECTa4l BOJIOTH Y METPOBOMY IIapi IPYHTY
(tabm. 1) [6, 7].

Baceiin qnicTpa oxomtoe 5 obnacteld Ykpainu (Onecbky, BiHHUIBKY,
XwmensHULBKY, JIbBIBCbKY Ta UepHiBelbKy) i 3aiimae rutomry 72 100 km?. Bracue
y Huictpi (TepHominbebka Ta YepHiBelbka obnacti) y uepsHi 2024 poky BOj-
HICTh OyJia 3HAYHO HUKUOKO 32 HOPMY, KoJtrBarouuch Bij 30 1o 48%. CraHom Ha
JIUTICHB 1eH MOKa3HUK MiAHSIBCS 10 56—79% Bij HOpMU. Y CepIiHi HAWHMXKYI 3a
BECh I1epiof] OaraTopiuHUX CIOCTEPEKEHb MOKa3HUKU MiHIMaJIbHOTO CTOKY (DiK-
cyBanuch Ha Teputopii JIbBiBchKOT (piuku Crpwmii, Opasa, ['onoBuanka) Ta IBa-
Ho-@pankiBebkoi obnacreil (piuku buctpuug-ConorBuncbka, Civa, Cykinb,
Jlimanng) (tabm.1).

Baceiin [{ona po3ramoBanuii Ha XapkiBuimHi Ta Jlyranmmai Ykpainu,
Marouu 3aranpHy ruiomy 422 tucsui km?. Y Ciepcbkomy Jinmi (XapkiBcbka
o0nacTp), mpasiii 1 HalOUIBILIH puTOLi J{OHA, Y JTHUIHI BOAHICTH TpUMasacs B
Mexax 56—79% Big HOpMu. Y cepIHi piBeHb BOJM B Hill OITyCTUBCS 10 HAHHMK-
YUX 3a BECh Mepioj] 0araTopiuHUX CIOCTEPEIKEHb MOKA3HUKIB MiHIMaJIbHOTO
cToKy (Tabm.l).

Baceiin [Aynaio, qpyroi 3a JOBKMHOIO Ta IUIOLICI0 B €BpoI, 3aiiMace
817 Thc. kM? 1 B YkpaiHi 3HaxoauThes nuie B Oxpeckkili obnacti. Brnache y
piuui dynait y nmunni 2024 poky BoAHICTH cTaHoBHIa 56—79% Bing HOpMH, a Yy
uepBHi BoHa KonuBasacs Mixk 83—120% sin Hopmu. [i niBoGepeskHa mpuToKa —
piuka IIpyrt (UepHiBerpka 00nacTh) Oyiaa OJIM3BKO IO KPUTEPIFO MaJOBOIIS Y
YepBHI, KOJIM y Hi¥ criocTepiranocs ymmie 24—25% Big HOpMU. Y JTUIHI BOJ-
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HICTb I1i€i piuku KosuBanacs B Mexax 32—48% Bin Hopmu. Y Jlaropur (3akap-
narcbka o0JacTh), JTiBii MpUTOLI piuku boapor, y JHUIHI BOIHICTh TAKOX CTaHO-
Buta unre 32-48% Bix Hopmu. B Yxi (3akapnarcbka o0nacTh), JTiBii mpUTOL
piuku JlaGopenb, BonHICTb y 4yepBHi Oyna B Mexkax 83—120% Big Hopmu. CXoxKy
cutyauito crioctepiranu i y Tuci (3akapnarcbka 001acTh), HAWOUBIIIN JiBiH
nputoui JlyHaro, y iboMy Xk Micsiii. Y ceprni Ha piuni Tuci Ta ii npurokax (piu-
kax Jluctsaka, Typis, Tepeca, Pika, bopixasa, Tepeons-KociBebka, Uepemor,
Ciper) piBeHb Boxu OyB HAaWHIKYMM 3a BECh 4ac 0araTopiuyHHUX JOCIiIKEeHb.
AHanoriyHuil ctaH y upoMmy Micsmi 3adikcoBaHo s pidok Yk Ta Ilpyrt.
(tabm. 1), [6, 7].

Baceiin IliBmenHoro bByry posramoBanuii y 5 oOmactsix YkpaiHu
(XmenpHunpkii, Binannekiid, KipoBorpaacekiii, Ofecbkiit Ta MukonaiBechKii)
1 oxorumoe 63 700 km?. Bnacue y IliBaennomy by3i (Binauipka, MukonaiBcbka
o0acTi) y uepBHi BOIHICTB Oyiia 3HAYHO HIDKYOIO 32 HOpMY (30-48%), y numHi
¢ikcyBanocst manoBoans (20% Big HOpMH), a B CEpIIHI BXKE 3apeecTpyBalu
HaWMEHIIII MOKa3HUKW MIHIMAJIBHOTO CTOKY 3a BECh Iepioj] 0araTopiyHUX CIO-
crepexenb). Y Cunroci (KipoBorpascbka 001acTs), JiiBii npuroili [liBreHHOTO
Byry: y uepBHi Oyno 24-25% Big Hopmu; y aunHi — 11,0% Big HopmH, abo x
14,0% Bij BeTUYMHU MMOKa3HUKA HaliMaioBojHIIOro Micsis. Y Iarymi (Kipo-
BOrpajicbka 00nacTh), HaiOnpLiH niBiid nputoni IliBnennoro Byry, y numHi
BOJIHICTh TaKOX OyJia 3HAYHO MEHIILIE HOpMH, B Mexax 32—48% (tabm. 1), [6, 7].

Baceiin piuku [Ipun'saTs, KOTpUll € MIPaBOIO Ta HAWOUIBIIOI MPUTOKOIO
JlHinpa, oXoruitoe TepeH Tpbox obnactel Ykpainu — BonnHcbkoi, PiBHEHCHKOT
ta KuiBchkoi — Maroun 3aranpHy uronty 121 tuc. km2. besnocepeanso y pimi
[Mpun’sate y unHI cnocTtepiraiacs BOAHICTb, HAONMKEHA O KPUTEPilO0 Mao-
BOJIs1, KONMBatouuch Mixk 20 Ta 29% Bi HOpMH, TOJI SIK Y UEPBHI L€l TOKa3HUK
csaraB 55—76%. Cxoxa kapruHa Oyina 3adikcoBana it myis piuku Croxin (Bonun-
cpKka o0nactp), e y uepBHi Binmivanocs 30—48% Bix Hopmu. Y piumi Cinyd y
4YepBHi Ta JUMHI crad OyB ananoriuauM — 30-48% Bix Hopmu. Piuka Y6opTh
(Kutomupchka 001acTh) moTepriaia BiJl MaJIOBOLIS: Y JIMIHI i BOIHICTH CTaHO-
Buia 10,0% Bin Hopmu, a6o x 36,0% BiJ piBHS HAUTHUXINIOTO MiCSI; Y YEPBHI
uei mokasHuk OyB Menme Hix 18,0% Bix Hopmu. BomHouac, piuku Ctup Ta
lopuHb y YepBHI Maiiu BOIHICTh 55—76% Bij HOPMH, a y JIUITHI IXHS BOJHICTh
TpuMainacs y Mmexax 56—79%.

VY cepnni B piukax [opunp (PiBHenmmHua), Cminka (JKuromupiimza),
Typist Ta Bukika (Bonunp) Boga crana "cTosiuoro", 3 siBUIIAMH TIEpECHXaHHS
OKpEMHUX JIUITHOK Ta IHTEHCHUBHUM 3apocTaHHsAM. Baprto 3ranaru, mo BukiBka,
T'opuns, Croxia, Ciyd, Ctup, Typis Ta YOOpTb BIJTHOCATHCS 10 MIPABUX TPUTOK
[pum'sri, a piuka Cminka — jo miBoi (tadm. 1), [6, 7].

Husbkuii piBeHb BOAM y MallUX Ta CEPEeIHIX piuKaX, a TAKOXK 3HMKCHHS
MICSIYHUX HOpM omajiB HaBecHi B Mexax 20-30%, HeraTMBHO BIUIMBAIOTH HA
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BojocxoBHIa. Hacammepen, 30MTkn Hece prOHE TOCIOAAPCTBO Ta EIEKTpOe-
Hepretrka. OcoONIMBO TPUBOXKHOIO € CHTYyallisl y PYCIOBUX BOAOCXOBHINAX, €
BCTaHOBJEHI TypOinu Tigpoenektpocranuiil (I'EC) TexHiuHO HE MOXYTH OyTH
3amyIleHi B Takux yMoBax. Hampukias, Ha pyclioBUX cXOBHIIAax pidok Bopckia
ta Ilcen piBeHs Boau 3a 100y cniagas Ha 20—30 cM, a Oiist TiapOTEeXHIYHUX CIIOPYIT
HepeskiBcbroro Bonocxosuia (ITontaBumna) 3HKEHHS PiBHSI BOAW CTAHOBHJIIO
15-20 cM. AGcomnroTHa OUTBIIICTD YKPATHCHKUX BOAOCXOBHII KPUTHYIHO 3aJIEKaTh
Bifl O1YHOTO MPHUILIMBY BOAM (00CATY CTOKY, IO (POPMYETHCSI Ha TIEBHIH TiNISTHIIL
PpIUKOBOTO Oaceiiny, 1Jis IKOi pO3pOOIISIOTHCS OaaHCH BOAOKOPHCTYBAaHHSI, BCTa-
HOBJTIOIOTHCS JTIMITH 3200py BOZIM Ta iHILI MapaMeTpy il BAKOPUCTaHHS). 30Kpema,
y munHi 2024 poxy Kpemenuyipke BogocxoBuie (3 miorero 2250 km? Ta Tiiou-
HOMO 710 28 M) HaONMMKAIOCS IO KPUTEPit0 MaJIOBOIs, TToKazyroun 22—29% Bij
HopMmu. Y Kam'stHepkoMy (Totoma 567 km?, mubuHa 10 14 m) Ta J{HinpoBchkoMy
yn 3amnopizpkomy (twroma 410 kv, muOuHa 10 62 M) BOAOCXOBHUIIAX BOJHICTh
cranoBuna 32-48% Bin HOpMH. Y 1BOMY X MicAlli BOAHICTH [IHICTPOBCHKOTO
BojiocxoBuIIa (rroma 142 km?, mubunu 10 54 M) Tpumasacs Ha piBHI 56—79%
BiJl HOPMH, X04a y 4epBHi BOHa omyckanacs 10 30—48% Bix Hopmu. Y 4epBHi
Kaniscbke BogocxoBuiiie (rioia 675 kM2, mmounu 10 19 M) nmokas3aio BOJAHICTh
y Mexax 55-76%, a Kuicpke BogocxoBuiie (turora 922 km?, mmubunu 10 15 m) —
83-120% Big HOpMu (Tabu. 1), [6, 7].

B mesxax Oaceliny J{Hinpa (HUKHS Ta cepeaHst Tedii) 3HAXOIAThCS TaKi PIuKH:
I'yitea (OKuromupumna), PocaBa (OKuromupiumna), Henpa (KuiBimnna), Binbimanka
(BepxiB'st, CymiHa), Mokpa (Yepkammna), Cypa ([ninponerpoBumna), Crinopisg
(mpuroxa Cynu, YepkarmHa), BepxiB’st pidok mana Tepma, Comnona, KimsueHs (mpu-
toku Camapu, Uepkariuna), a Takox Yoopts Ta Terepis (CKutomupipHa).

Perionanbhi oicu BOXHUX pecypcCiB MiITBEP/DKYIOTh I[H0 CUTYAIlO 3a
pe3ysibTaTaMy CBOIX J0CIiKEHb.

HiiicHo, y OaceitHax pidok Cyna ta Ilcho MicsdHa HOpMa OmajiiB y TpaBHi
Oyna wenorpumana Ha 20-30%, a y Bopckii HarpuKiHIIL JIUITHS piBEHb BOJIU B Pid-
kax [TonraBumnm nagas Ha 12 cM/mo0y. Y Manmx piukax piBeHb BOJM OITYCTHBCS JI0
HAWHWKIMX JTITHIX TI03HAYOK, 1110 BiJI0OPa3MIIOCs: HA BOJOCXOBHUINAX. 30KpeMa, y pyc-
noBux cxoBuiax Bopckim ta Ilena Ginst rigporexHiyHux criopyn JlepeBKiBCHKOro
IUTFO3a-PETYIISATOPa TPOTSITOM OCTaHHIX JIHIB piBeHb criagaB Ha 20-30 cM 3a 100y.
Ha I'EC y IlontaBchkoMy paiioni cniajg ctaHoBuB 15-20 cm 3a n100y. Ha Gararbox
LITI03aX, Jie BeraHosleHi TypOinu [ EC, BoHM Yepe3 HU3bKHH piBeHb BOIU HE MOKYTh
(YHKIIIOHYBATH, 1110 CTBOPIOE IPOOJIEMH 3 BAPOOHHULITBOM €JIEKTPOSHEPTii y perioHi.

3rifHO 3 JaHUMHM, ~ ONPWIIOAHEHUMH  YKPTiApOMETHEHTPOM
(PBK — Ykpaina Bix 05.10.2024 p.), BoguicTs Ha piBHi 20% BixKe criocTepiranacs
y piukax Cainopin (0,1%), T'ostea (0,1%), Ynaii (6,0%), Mepina (8,0%), Xopon
(13,-%), Bopckna (moct Kobwisku, 19,0%), Opxuns (22,0%), Cyna (moct
Jly6nwu, 32,0%), Icvon (moct 3amisuis, 34,0%). biunuit npuniue 1o Kam'sia-
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cbkoro Ta KpemeHuyIpkoro BoocxoBuil 3uu3uBces 10 11-15% Bixg Hopmu. 3a
BIJICYTHOCTI JIONIIB HACTAE T1APOJIOTIUHA MOCyXa — HAJAXOIKSHHS BOIU HUXKUE
MPUPOIHOTO PiBHS MOPIBHSHO 3 OCTAHHIMH POKaMH, MEPECUXAIOTh CTaBKH Ta
KPHHULI, JesIKi TPUPOHI JpKepesia MPUITMHIIIN JaBaTH BOLY.

Mauni piuku [TonraBmmau (Xopomn, Yaaid, Mepia), o )KHUBJISTHCS TOBEPX-
HEBUMH BoJamH, repeOyBaroTh Ha Mexi manoBoys. Cepenni piuku (Cyia,
[cwon, Bopekna), siki MatOTh MiA3eMHE KUBJICHHS, 1€ HE JOCATIIM KPUTUIHOTO
MaJIOBOJ/ISI, MPOTE BOAW B HUX 3HAYHO MEHIIE HOPMHU, 1110 BEJE A0 BUCHXAHHS
CTaBKiB Ta CTpyMKiB. BoaHicTh ocHOBHUX piduok Ha [lontaBmmHi Taka: Bop-
ckia — 25% Bin uepBHeBoi HopMH, [Ichoi — 47%. 3amacu Boau y METPOBOMY
mrapi rpyHTy Ha OinbIIild yactrHi obnacti BincyTHi. CaOka Ta moMipHa mocyxa
CHOCTepiraeTbes 3 KBiTHA. BUSBIEHO 3acMXaHHS JIMCTA HIDKHIX Ta CepeaHiX
APYCIB y TIOMIiJIOPiB Ta HU3KH 1HIIMX OBOYEBUX KYJIBTYD.

Hacnigku mamoBonnst piukn Cakcaranb MMofaHo 3a JaHUMH PerioHainb-
Horo odicy BogHUX pecypciB [IHinmponeTpoBchKkoi 0051, Yepes 0OMUTIHHS PidoK y
JKUTEINiB HacelleHnX MyHKTiB cin Cakcaranb, Yymaku (Kam'stHepkwmii paiion, JHi-
MPOIETPOBCHhKA 00JIACTh) 3HUKJIIA BOJa Y KOIOAA3sX. [uTanHs Bogo3ade3neueHHs
Ta MUATHOTO BOJOIIOCTavYaHHs HACENEHHUX ITyHKTIB PErioHy 0OroBOpIOBaioCs Ha
Hapaai 25.07.2024p. 3a y4acTi 3aCTyIHUKa MIHICTpa 3axXHCTy NOBKULIA OJieHr
Kpamapenko, 3actynauka I'onosu JlepxkBomarencTsa Irops I'onuaka, npeacras-
nukiB JHinpornerpoBcbkoi OBA, a Takoxk memkannis cin Cakcaranb Ta Yymakw.
Byrno BinzHaveHo, mo KpeciBebke BomocxoBuile Ha piuni Cakcaralb CIyrye JKe-
penom nornoBHeHHs [[iBIEHHOTO BOOCXOBHIIIA, SIKE, CBOEIO YEProro, 3a0e3nedye
nuTHOIO Booto (70%) micto Kpusuii Pir Ta KpuBopizbkuii paiion [8-10].

Cai migKpecinTH, 10 MoIi0Ha CUTYaIlis Majia MicIe i paHilie, 30KpemMa
y Oaceitni [uictpa y 2015 poui. [Ipore, macmradu npodmemu y 2024 porri
3HayHo 3pocnu (Puc. 1, 2).

D.H Tep B p-Hic. )KBaHeub Xmenb
24 Bepecnﬂ 201 p. -

Puc. 1. BisyaiibHa xapakTepucTHKa BoAHOCTI p. /IHicTep B paiioHi c. ’)KBaHeusn
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Tabnuysa 1. XapakTepucTUKA BOAHOCTI piukoBUX 0aceiiHiB Ykpainu
MOPiBHSIHO 3 cepeIHBO-0araToOPpiYHMMH JAHUMH

Baceiin piukn, YepBens Jlunenn Cepnens
¢TBOp 200 nocT 2024 poky 2024 poky 2024 poxy
MasnoBoas | 3HaYHO MainoBoyist | 3Ha4HO MasnoBois
N (0 20% MEHIIIE (mo 20% MEHIIIE (mo 20%
Baceiin piuku, crBop abo nocr | . - -
BiJl HOPMH | HOpMH BiJl HOPMH | HOPMH BiJl HOPMHU
YEPBHSI) (30-48%) YepBH:I) (30-48%) | uepBHs1)
p. IIpun’sate, PiBHEHCHKA 00, Ciyu
s [pun’srs,
p. [Ipun’sate, BoauHcbka 06i1. Croxon,
p. Hpum’site, XKuromupcbka Yo6opth VY6opth
0011 (18%) (10%)
s Croxon,
p. Hpur’sts, XKuromup. o6i. Cryu
p- Auinpo, XXutomupcbka o0 Tetepis
. . Pocs
p. Auinpo, Kuiscbka 06i1. BepXiB’s
. Bopckia
p- Auinpo, Cymcbka 00i1. BepXiB’s
p. IliBnennwuii Byr,
m. TlepBoMatici Cunroxa CuHroxa
p- HiBnennwnii byr, c. ITiBnennnii | ITiBaeHHuit
OnexcanapiBka byr byr
. . TN TliBnen [liBnen
p. Hinennwnii Byr, Iliarip’s ¥t Byr o
. TerepiB
p- Auinpo, XKutomupceska 001, N
p- Auinpo, KuiBcbka 001, Henpa
p. Auinpo, Cymcbka o0J1. Bopckia
p. Auinpo, Yepkaceka 001, Tsiemun
p. Auinpo, Jninpo Bosua
METPOBCHKA 00JI.
. Terepis
p. Auinpo, XKuromupcbka oo A
T'yiiBa,
VY6opTs,
CepenHs Ta HIDKHS Tedii Terepis,
R Pocaga,
p- Auinpo XXutomupcerka 06, 1
HCTSIHKA,
CyMcbKa 001, Bisbianka
JlHinponeTpoBchka Cvpa ’
Yepkacbka 0071. M}:) I;( ’a
IIpuToxka p.Cymna, Cninr()) ’i
Yepkacbka 0071. Mana 1L,
p- Auinpo, Yepkacbka o01. Tepma,
CoroHa,
KinbueHs
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[Iponowxenus Tadnuii 1

p.
Bbucrpurs-
p. Auictep, IBaHO-DpaHKiB- CoNOTBHHCH
cbKa 00JI. ka, CBiva,
Cykinb
p. JlimuwuLs
Crpuii,
p. Auicrep, JIbBiBChKa 00 Opasa
Tonoyanka
p. Auictep, lannu-3amimmku,
Tepho Juicrep Juicrep
iJIbChKa 001
p. Tuca,
p. Tuca, 3akapnarcbka 00:1. J%HC;M?,(;;
moct JlinoBe szec’Ba >
noct Xyct PiIE)a ’
mputoku p. Tuca Bopskana
Ipuroxu cyb6baceiiny p. Tuca Tegeﬁnﬂ-’
EI.eTﬁf;é bKa 0011 Kociscpra,
PHIBCIT . Ipyr, Ciper
Uepemor,
p. [pyT, YepHiBenpbka oo1. p. [pyr p. [pyr

Puc. 2. BisyajibHa XapaKkTepucTHKa BoAHOCTI p. 2KBaH4HK, nputoka /[nicrepa

BucnoBku

1. 3MiHHU KJIiMaTy HEraTUBHO MO3HAYMIIMCS HA 3aracax BOJIU Ta I'1IpoJio-
TIYHUX YMOBaxX PiuKOBHUX JOJUH YKpaiHu. 30kpema, y yepBHi 2024 poky piBeHb
BOJIM OYB CYTTEBO HIKYHMM 3a CEPEIHBLOMICAYHY HOpMY (IedilUT CKIaaaB Bif
20% no 50%) Ha Takux pidkax, sk Yoopts, Ciayu, Ctoxon (0 HaleKaTb 10
baceiiny [Ipun'sti), Cunroxa (y 0acetini [liBnenHoro Byry), a Takox Terepis,
Pocs, Bopckia (6aceiin J{ninpa) i [Ipyr (0aceiin JuicTpa).
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2. Ynponosx JTUNHA e B rupiax pidok [pun'ste, ecna, Ceiim, Yk
ta JlyHato criocrepiraBcs JOCTaTHIA piBeHb BoAHOCTI (Bummi 3a 80%). [Ipn
LIbOMY, NTOKa3HUK OyB HikuuM 3a 50% s Takux pidok, sk TerepiB, Camapa,
[pyr, Jlatopuws, a Takox Ans JHIIPOBCHKUX BOAOCXOBUIL: KpeMeHdyIbKOTO,
Juinposcbkoro, Kam’stHebkoro ta JIHICTPOBCHKOTO.

3.V cepnni manoBogas (MeHme 20% BiJ HOPMH) OXOMWIJIO BCi PIUKOBI
CUCTEMH Ta MePEBaXKHY OUTBIIICT PIUOK Ha TepuTOpii Ykpainu. Lle ctocyBanocs
takux piuok: Crup, ['opunb, Cminka, BuxkiBka, Typis — y Oaceiini [Ipum'sri;
TerepiB, ['munon’sitb, Henpa, Bopckia, Tscmun, Bosua, [yiiBa, Y0opTh,
Pocaga, Jluctsuka, Binbiianka, Cypa, Moxkpa, Ciinopiz, Cyna, Conona, Mana
Tepma, Kinsuens — y 6aceitni duinpa; Crpuii, Opasa, ['onopuanka, buctpuis-
ConorBuncbka, Civa, Cykinb, JIiMHUIS — SIK TOJIOBHUX NpuTOK J[HicTpa; a
takox Tuca, Yk, Tepecsa, Pika, bop:kasa, Tepebns-Kociserka, [IpyT, Yepemorir,
Ciper — siki € mputokamu JlyHaro.

4. IToniOHa cuTyalis He MOXKE He BUKJIUKATH CTYPOOBAaHOCTI B HACEIICHHS
y €KOHOMIYHO BXJIMBHX perioHax. HeoOxigHa po3poOka crpareriii Ta 3axoiB
JUTSI TIOTIEPEKCHHS OMTMCAHUX HAMU SIBUIIl MAJIOBOJTHOCTI Y PIYKOBUX OaceiHax
VYkpainu.

WATER CHARACTERISTICS OF UKRAINIAN RIVER
BASINS IN THE LIMIT PERIOD OF 2024:
CAUSES AND CONSEQUENCES

'Sondak V.V.— Doctor of Biology, Professor
orcid.org/0000-0001-9968-2715
2Shevchenko V.Yu. — PhD (Agriculture), Associate Professor
orcid.org/0000-0002-5428-5799
INational University of Water Management and Environmental Management
’Kherson State Agrarian and Economic University
v.v.sondak@nuwm.edu.ua, shevchenko v@ksaeu.kherson.ua

Climate warming, an increase in average daily temperatures and insufficient
precipitation have led to an increase in average annual air and water temperatures in
Ukraine. In Polissya, heat-loving crops have become common: tomatoes, sweet peppers and
eggplants. Fields with sunflower, corn and soybeans, which were previously characteristic
mainly of the southern regions of Ukraine, have now become widespread here.

With increasing temperatures and intensification of evaporation, a decrease in the
water level inrivers is observed. This has had an adverse effect on the work of water-dependent
sectors of the regional economy and on the provision of water to the country's population.
The described transformations became the basis for our study aimed at highlighting the
importance of this problem. The object of research was the river systems of Ukraine — the
level of their water content, water supply to residents and sectors of the national economy that
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shape the economic situation and development of territories. The subject of research was an
assessment of the current state of water content of river basins, an analysis of changes in the
hydrological regime of rivers and a comparison of their water content with average long-term
values, as well as the development of conceptual approaches to improving the situation. Field
and stationary methods are used in the research: hydrological, hydrochemical, toxicological
measurements according to approved protocols. The dynamics of the hydroecological state
of rivers is analyzed according to data from ten control sections, using information from the
yearbooks of the Volyn region hydrometeorological service for the last eighty years, with the
use of Mathcad, Delphi, Excel and Xara software. The calculation of the volume and area
of floodplain reservoirs-accumulators of soil was based on the value of the average multi-
year runoff module of the studied river; coefficients of variation and asymmetry of annual
runoff; zonal distribution of intra-annual runoff across the territory of Ukraine; as well as the
volume of water during the spring flood, which can be accumulated, based on the annual
cycle of runoff distribution, with an average depth of reservoirs of about 2.0 m. The authors
analyzed the situation regarding the water content of river basins of Ukraine in conditions of
low water level (low water) in 2024, studied the dynamics of the hydrological regime and
water volumes in comparison with the average long-term indicators (1922-2005), and also
proposed conceptual approaches to correct the situation. The analysis of the situation showed
a low level of water content; the dynamics of the hydrological regime indicates temporal
shifts and a general deterioration of the conditions compared with historical average data.
The developed recommendations demonstrate that the creation of accumulating reservoirs in
the middle reaches of rivers is not a universally relevant task for all river basins.

Key words: rivers Pripyat, Horyn, Styr, hydroecology, ichthyoecology, Western
Polissya, hydroecological corridor, water content.
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VY crarTi mpencTaBieHO KOMIUIEKCHUH PETPOCTICKTUBHUN aHAII3 eIMi300THIHOL
cUTyalil 10710 CKa3y TBapuH Ha TepuTopii PiBHEHCHKOI 00acTi, sika € KJIaCHYHOIO 30-
HOIO MPHUPOJIHOT OCEPEIKOBAHOCTI JAHOTO 300HO3Y B ymoBax 3axigHoro [lomices. [lo-
CJIIJDKCHHST OXOIUTIOE JIBa KOHTpacTHI mepiogu: mepeaBoennuid (2016-2021 pp.), mo
XapaKTepu3yBaBcsl CTaOLIBHOIO CHCTeMO 0ioOe3meku, Ta BoeHHUH (2022-2025 pp.),
KOJIM TPaIUIliifHi METOIN KOHTPOIIO CTall HEeMOXUIHBUMH. PobOoTra 0a3yeThcst Ha 1mo-
IMONICHOMY aHaJi3li CTaTUCTHYHUX NMaHuX JlepaBHOI HaA3BHYANHHOI MPOTHEIi300-
TUYHOI KoMicii, odiniiiHux 3BiTax ['onoBHOrO yripasmints [lepKpociokuBCiIyKOu B
PiBHEHCBHKIH 00J1aCTi Ta BIACHUX MOJILOBHUX CIIOCTEPEIKEHHIX aBTOPIB 100 JHHAMIKA
TIOMYJIIIH TUKUX M’ AcoiqHNX. BeTaHOBICHO, 10 BUMYIIICHE TPU3YTMHEHHS aBialiitHo-
TO PO3MOALTY NepopanbHoi BaknuHU y 2022 pori («BaKIWHAIBHA [1ay3ay) y MO THAHHI
3 ITOBHOIO 3200POHOIO TIOTIOBAHHS CTaJla KaTaxi3aTopoM JecTadiizarii emi300THIHOTO
mporecy. Lle mpu3Beno 10 ehekTy «BiIKIAICHOTO EMi300THYHOTO BUOYXY», MK SKOTO
npunas Ha 2023 pik (71 BUnamoK) i mpogoBKMUBCS BUCX1IHOIO TeH IeHwieo y 2025 pori,
Ko Oyio 3a(iKCOBaHO ICTOPUYHUI MaKCUMYM 3a JOCHIPKyBaHu nepiox — 80 yabo-
paTopHO MiATBEP/UKEHUX BUMIAJKIB CKazy. Y XOJi JOCITI/UKEHHS BHSIBICHO Ta HayKOBO
00rpyHTOBaHO (DEHOMEH «iHBEpCii BUIOBOTO CKJIATy» JKEPTB CIi300TIiIB YMOBaX BOEH-
HOTO CTaHy. SIKI0 y TOBOEHHHUH Mepio OCHOBHUM iHAWKATOPOM XBOpOOH OyIa JTUCHIIS
(35-53% Bumaakis), To y 2025 porii ii 9acTka B oQimiifHii cTaTUCTHII 3HU3IIIACS 10 6%,
TOZI SIK YacTKa JIOMAIHIX TBapHH (KOTH, COOAKM) 3pOciia 10 KPUTHYHHUX MMOKa3HUKIB.
JloBezieHO, 110 1€ € HACIIAKOM CHHAHTPOIIi3allii XBOPOOH: uepe3 BiACYTHICTh (hakTopy
TypOyBaHHS (IIOJTIOBAHHS) Ta BUCOKY IUIBHICTB ITOIYJISIIIT JINCHII aKTUBHO OCBOIOIOTh
HEePUMETPHU HACEIICHUX ITYHKTIB, IEPEHOCAYH €300 THYHUI MPOLIEC 3 TICOBUX MaCHBIB,
SIKi CTaJIM «CIIIO0 30HOIO» IS MOHITOPHHTY Yepe3 MiHHY HeOe3MeKy, Oe3rmocepeIHb0
B aHTPOIYpPTiuHi ocepenku. Lle miaTBepmKy€eThCs 3pOCTaHHAM KITBKOCTI 3BEPHEHB I'PO-
MaJIsH o010 ykyciB (monazg 200 ocib 3a 9 micsiis 2025 poky). JeTtansHo mpoaHaizo-
BaHO OprasizaiiiiHy Ta 610JI0Ti4Hy e()eKTHBHICTB MEPEX0ly Ha CTPATETiF0 PYYHOTO PO3-
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KIIaJaHHs IpuHaj, sika y 2024-2025 pokax oxonuna rutomty noHaz 11,5 tuc. km?. [lonpu
MaciTabHe 3aTy4eHHs JIIOJICHKUX PECYpPCiB, BCTAHOBIJICHO, 1110 €PEKTUBHICTH IIbOTO Me-
TO/y JIIMITOBaHa HASBHICTIO PO3TalyXKeHUX «OydepHuX 30H» (3aMiHOBaHI TEpUTOPIi,
3a00JI09€eH] JiITHKU, TPUKOPJOHHA CMYTa), Ie BAaKIMHAIIS HE TPOBOAUTHCS, IIIO0 CTBO-
PIOE YMOBH /IS TIOCTIHHOT peinBasii Bipycy. OkpeMy yBary NpHIICHO BiIHOBICHHIO
peryisinii yrcenbHOCTI 4epBoHOT sucuili: y 2025 pori OpuragHuM METOI0M BHITYYECHO
1963 ocobunu (3poctanHs y 3,3 pa3u nmopiBHsAHO 3 2024 pokoM), MPOTE MIUILHICTh XU-
JKaka BCe I MEPEeBHIy€e BEeTEpUHAPHI HOPMH. 3alpOIIOHOBAHO MOAM(IKOBaHY CTpa-
TETif0, IO BKITFOYAE TIIBHINCHHS MIUTBHOCTI PO3KIAAaHHS mpuHAA 10 25-30 mrT./km?
Ta CTBOPEHHS IMyHHHX 0ap’€piB HABKOJIO HACEIICHHUX ITYHKTIB.

KitrouoBi croBa: cka3 TBapuH, Rabies virus, emizo0THYHII MOHITOPHHT, TIE€po-
pasibHa IMYHI3allis, JUCHI 3BUYaliHa, CHHAHTPOII3allisl, BOEHHUN CcTaH, PIBHCHCHhKA
00IacTh.

Beryn. Cka3 (Rabies) 3anumiaetscsi OHUM 13 HalHEOE3MEUHIIIUX 300-
HO3IB y CBITI, [0 XapaKTEPHU3YEThCS aOCOTFOTHOIO JICTAJILHICTIO MICIIS MOSBU
KJITIHIYHHUX O3HaK Ta obanbHuM nommperHsMm [3, 11]. ns Yipainu, sika pos-
TalloOBaHA B LEHTpi €Bporu, mpodiema ckazy Halyiaa 0COOJMBOI rOCTPOTH
micist 24 mortoro 2022 poky. BBeseHHst BOEHHOTO cTaHy, 00HOBI /1ii, MiHyBaHHS
TEPUTOPIi Ta MirpamiiiHi mpolecH JOKOPIHHO 3MiHUIIM YMOBH (DYyHKIIIOHYBaHHS
CUCTEMH emi300THuHOro Hansiay [5, 12]. Jlo 2022 poky cuctema 0i00e3meKu
0aszyBasiach Ha JBOX CTOBIAX: PEryJsipHil MepopaibHill IMyHIi3allil AUKUX M si-
coigaux (ITIJIM) 3a momomororo aiamii Ta MOCTIHHOMY peryiTiOBaHHI YHCEIb-
HocTi Jucuti pynoi (Vulpes vulpes) metoramu CriopTHBHOTO Ta MPOMHKCIOBOTO
notoBaHHs. PiBHEHChbKa oOnacTh, sik perion 3axignoro [losiccst 3 BUCOKOIO
aicuctictio (10 40%) Ta po3rayly:KeHO Mepexero riaporpadii, € KIaCUHUHOO
30HOI0 TPHUPOIHOT OCEpEeNKOBaHOCTI ckazy. B ymoBax 3abopoHu apiamii Ta
00MEKEeHOTro JIOCTYIY JiciB [2], BeTepuHapHa ciyx0a 3iTKHyacs 3 HeoOXiIHi-
CTIO TIOUIYKY aJIbTEPHATHBHUX METOJIB CTPUMYBaHHsI iHPEKIii. AKTyaJbHICTh
JOCHIJKEHHSI 3yMOBJICHa HEOOXIIHICTIO HAYKOBOTO OOTPYHTYBaHHS €(EKTHB-
HOCTI PyYHOTO PO3KJIaIaHHS BAKI[MHUA B YMOBaX BilHH.

AHaui3 ocTaHHix gocaimkens i myoaikamniii. [IpoOnemarnka nmommpeHHst
CKa3y Ta e(EeKTUBHOCTI MepopasbHOI iMyHi3allii BUCBITIIEHA y TpaIlsiX 0ararbox
BITUM3HSAHUX BUeHUX. 30KpeMa, gociipkerns C. M. I"aBputiok (2022) giTko BKa-
3yBaJld, II0 OCHOBHUM PE3epByapoM BipycCy cka3y B YKpaiHi € JIHUCHILIS 3BHYaliHa,
Ha SIKy Y JOBOEHHUI Tiepiof] npunaaaio a0 35-40% ycix 3adikcoBaHUX BHIIA/I-
KiB 3axBoproBaHHs [1, 4]. [TonepenHiii aHami3 CUTyaIlil B MUCIIMBCBKUX YT1UISIX
PiBHeHIIMHM, TpoBeieHnid HaMu y 2025 polti, BKe CUTHATI3YBaB PO 3arpO3JIHBi
TeHJICHII1 HaKOITMUeHHs 30y/JHMKa B IuKiH (ayHi [4]. BaxknuBum [uist po3yMiHHS
CYYacHHUX IPOILIECIB € JIOCBiI BUKOpPUCTaHHs reoiHpopMmaniiiaux cucrem (GIS)
JUISL IPOCTOPOBOTO aHaIi3y emi300Tid. Tak y po6oti I. @. Makoschkoi, M. B. be3u-
mennoro Ta B. B. Henocexora (2020) Ha npuksiaii JIiCOCTEIIOBOI 30HU JIOBEJICHO
edpexruBHicTh GIS-MOnENIOBaHHS AJIsI BUSIBICHHS CTIMKUX MPUPOJIHUX BOTHHIIL
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iH(EKLIT Ta TATBEPIKEHO MPIMY KOPEISIII0 MiXK IIUTBHICTIO MOMYJISIIT JIMCHLI
1 4aCTOTOIO BUMA/KIB cKazy [5]. OmHak B yMOBaX BOEHHOTO CTaHY 3aCTOCYBaHHS
MOBHOI[IHHOTO TIPOCTOPOBOIO MOHITOPUHTY YCKJIaJHEHE Yepe3 3aKPHUTICTh JaHUX
Ta (iznuHy HemocTymHicTh Teputopiil. CydacHi BOO3 Ta MOHITOPHHIOBI 3BiTH
2025 poKy BKa3ylOTh Ha CTPIMKE 3pOCTaHHS 3arpO3U CKazy B IPHU(PPOHTOBUX Ta
JICOKYTIOBaHMX perioHax depe3 (OpMyBaHHS «iIMYHOJIOTIUHOI smu» [6, 7, 13].
[IpocTopoBo-yacoBuii aHasi3 enimMiHalii cka3zy B €BpoIIli JOBOIUTS, 10 CTA0LIb-
HICTB IMYHHOTO 0ap’epy MpsSMO 3aJIeKUTh BiJ] LIIJIBHOCTI PO3MOALTY BakIuH [9].

Merta i 3aBganHs goc/ixkennsi. MeToro poOOTH € MIPOBEIECHHS KOMIIa-
paTUBHOTO aHaJi3y AWHAMIKH 3aXBOPIOBAHOCTI TBapWH Ha cKa3 y PiBHEHCHKIH
obnacti (2016-2025 pp.), oliHKa MOMYJISALIHHIX 3MiH OCHOBHUX HOCIiB BipycY,
aHasi3 eeKTUBHOCTI 3aX0/iB py4HOi iMyHi3alii AuKoi ayHu Ta po3podKa mpo-
MO3UIIIH 00 BJIOCKOHAJICHHS CTPAaTerii 00POTHOU 31 CKa30M.

Pe3ynbTarn nocaimxenns. PerpocnekruBHuii ananis 3a 2016-2025 pp.
BUSIBUB €(DEKT «BIAKIAJECHOTO €Mi300TUYHOTO BHOYXYy» MicCIsl NPU3YIUHEHHS
BakiuHaIii y 2022 pori. BcTaHOBICHO iCTOPUYHUN MaKCUMYM 3aXBOPIOBa-
Hocti y 2025 poui — 80 BunankiB. Crioctepiraetscsi peHOMEH «iHBepcii BHIO-
BOTO CKJIaJly»: YaCTKa JINCUIlb y CTATUCTHIII 3HU3WIACS J10 6%, TOJI K YacTKa
JIOMAIHIX TBAPHH KPUTUYHO 3pOCIa.

AHauni3 ITUHaMIKH 3aXBOPIOBaHOCTI (Taln. 1) A03BOMNSIE BHAUIUTH TPH
YiTKi IIepiojin B €Mi300TONIOTI] CKa3y perionHy, sSiKi KOpentoloTh 31 3MiHAMH B CTpa-
Terii npoQiaKTHKH.

[epion crabimizanii (2016-2021) xapakTepu3yBaBCcsi CHCTEMHUM MPO-
BEJICHHSM TIEpOpaIbHOI IMyHI3allii 13 3aCTOCYBaHHSM aBiallil, 110 JT03BOJISIIO
HIBUJKO Ta PIBHOMIPHO OXorutoBaru rwiomi 13-14,4 tuc. km? (Bech JIicOBUH
¢doun Ta yrigas odnacti). Lle 3a0e3neuyBano yTpuMaHHsS 3aXBOPIOBAHOCTI Ha
KOHTPOJIbOBaHOMY piBHI (MiHiMyM 17 Bunazki y 2020 p.) Ta nmocTyroBe 3HH-
JKEHHSI €Ii300TUYHOTO THUCKY.

Tabnuys 1. PeTpocnieKTUBHUI aHai3 BUNIAAKIB cKa3y TBapUH
y PiBHeHcBKiil o0nacTi

Pix Jlucuui (adc.) JInecuni (%) | Inmi Bugu (adc.) Bceboro Bunaakis
2016 13 27,6 34 47
2017 30 53,5 26 56
2018 20 38,4 32 52
2019 13 48,1 14 27
2020 7 41,1 10 17
2021 3 10,0 27 30
2022 3 10,0 27 30
2023 13 18,3 58 71
2024 14 20,5 54 68
2025 5 6,2 75 80
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[epion necrabimizanii (2022-2023). [Toyatok moBHOMacIITabHOTO BTOP-
THEHHS TIPU3BIB 0 BUMYIICHOI «BaKIMHAIBHOI may3u» y 2022 pomi (kamma-
Hisl HE IPOBOMIIACKH) TA MIOBHOIT 3200pOHH TONIOBaHHsI. BigcyTHicTh iMyHi3amii
Ta PEryNIOBaHHS YHCEIBHOCTI XM)KaKiB CIPOBOKYBaia e(EeKT «BiJKIaICHOTO
BHUOYXy». Bipyc 0e3mepenikoHo MomupoBaBcs B TOMYISIIT, [0 MPU3BEIIO 0
ICTOPUYHOTO MiKy 3axBoproBaHocTi y 2023 poui — 71 Bunagok (3pocTaHHs Ha
136% MOpiBHSIHO 3 JIOBOEHHUM ITOKa3HUKOM ).

Ilepiog anmanramii Ta 3anpoBa/PKEHHS aJbTEPHATUBHUX CTpaTerii
(2024-2025). BerepunapHna ciryxx0a nepeinuia 10 TaKTHKH «PyYHOTO YIpaB-
JiHHSY emi3o0Tieto. [lompu BiHOBICHHS iMyHi3allil METOZOM Ha3eMHOTO PO3-
MOy TpUHA] Ta MaciuTabHy poOoTy erepchbKux ciyx0, 2025 pik mokasas
HaWBUIIIMI PIBEHb 3aXBOPIOBAHOCTI 3a ocTaHHi 10 pokis — 80 y1aboparopHo 1ij-
TBEP/UKCHUX BHIAJKIB. Lle cBIMUMTH mpo Te, 110 iHEPIis eMi300TUYHOrO MPOo-
1IeCy € HaJa3BUYANHO CUJIBHOIO, a HakomuueHud y 2022-2023 pokax pezepByap
30y/IHUKa TIPOJIOBKYE Pealli30ByBaTHCA.

deHoMeH «iHBepcii BHIOBOTO CKIAAy» Ta CHHAHTPOINI3aAIlisl CKasy.
JeranpHuil aHai3 CTPYKTYPH 3aXBOPIOBAHOCTI BUSIBIISIE TPUBOKHY TEHJICHIIIO
3MIHH OCHOBHOT'O 00'exTa BUsiBIeHHs. Y "moBoeHHI" poku (2017-2019) gacTtka
JHMCUIb y CTPYKTYpi 3axBoproBaHocTi cranoBuia 38-53%. Lle Oyno inxmkaro-
POM TOTO, 110 CUCTEMa MOHITOPUHTY TPAIIOe 0e3MOCEePEIHBO B JIUKIH MPUPOT
(mepBuHHUX ocepeakax). Hatomicts y 2025 poui yactka qTUCHIB Yy OQimiiHiiA
CTaTUCTHII Braja 710 6%, To/i sik a0COIFOTHA OUTBIINICTh BUITA/IKIB IPUITAJIA€ HA
kareropito «IHun Bugu». J{o i€l kareropii BXOAATh MEPEBAKHO KOTH, COOAKU
Ta CUILCHKOTOCIOAAPCHKI TBApUHHU. MU TPaKTyeEMO L€ SIBHILE HE SIK 3TacaHHs
emi300Til B IUKiii (hayHi, a IK HACJIIJIOK CHHAHTpOII3allii XBopoou Ta aedopma-
i KJIACHYHUX CTAIllOHAPHUX OCEPENKIB. SIKIO Y JOBOEHHUU MEPioj, 3TiTHO 3
naanmu 1. @. MaxkoBcebkoi (2020), mpocTOpoBUi PO3NOALT BUMAAKIB MaB YiTKY
MPUB'A3KY 10 apeaiiB MPOXUBaHHS JUKHX M'SCOITHHMX, TO HUHI crocrepira-
€ThCSI PO3MHBaHHS MexX. Uepes 3a00poHy mosroBaHHS Ta (hakTop TypOyBaHHS
(BilficbKOBI HAaBUAHHS, MiHYBaHHS) JIMCHUIIS MOIYJISLIS SIKOI TIEpEeBUIIMIIA HOP-
MaTHBH, BCTaHOBIEHI «[HCTpyKIi€ro 3 MpodinakTUKK Ta OOPOTHOH 31 CKa3oM»
(0,51 rom./1000 ra) [2], uepe3 BiACYTHICTH MOJIOBaHHSA BTpaTHla CTpax i
MirpyBaia orkde J0 cii. Sk Hachifok, 3a 9 micsiis 2025 poky mocTpaxaaio
monaz 200 oci6 [10].

VY BiANOBIL HA 3aTOCTPEHHS cuTyallii, 3 oceHi 2023 poky B o0nacrti Oyiio
3aIpoBaHKEHO CTPATETil0 HA3eMHOTO PO3MOALTY BaKIIMHU (TalmI. 2).

AHali3 1aHuX MMOKa3ye, MO0 PyYHUH METOJ, MMOMPH KOJIOCAIIBHI JTFOACHKI
TPYAOBUTpATU (3aIyuyeHHS COTE€Hb MOOUIBHHUX TpyIN), Mae O0'€KTHBHI 0oOMe-
xeHHs. Y 2025 poui mioma o6podku pocsaria 11,53 tuc. km?, mo Habmmxka-
€TbCSl 10 TOKa3HWKIB aBiamiiiHoro meroay. IlpoTe, IMiNBHICTH MOKPHUTTS Ta
OJHOPIZHICTh PO3KJIQAAaHHS MPHHAA NMpPU MIIIOMY HPOXOKEHHI € HUKYHMHU,
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Tabnuysa 2. XapakTepucTHKA KAMNAHIH 3 mepopaiabHOi iMyHi3amii Jukux

m’sicoignmx (ITIAM)

. I110mma KiapkicTs 103 .

Tlepiox 00pooKH, KM> Meron (npubau3Ho) HpaMiTicH
2018-2021 13-14.4 tuc. | ABiaris ~360 Tuc. IToBHE TOKPUTTA
Baknunariist He
2022 0 B 0 MPOBO/IHIIACH
: o N Jlumre Jly6eHchKuit

2023 (ocinb) 1.5 Tuc. Pyunnii 37.5 tuc. paiion
2024 (BecHa) 10.5 tuc. Pyunwmii | ~262.5 Tuc. %;%MT%H‘: 3alTyHCHEHA
2024 (ocinb) 10.5 tuc. Pyunwmii | ~262.5 Tuc. %;%MT%H‘: 3alTyHCHEHA
2025 (BecHa) 9.13 Tuc. Pyunuii ~228 tuc. Kopurysanns mong
2025 (ocime) | 1153 tne. |Pyummit | ~290 e, | MaKcHMallbite

HDK npH aBiauiiHoMy ckuganHi. Kpim Toro, ¢popmytoTbest Tak 3BaHi «OydepHi
30HU pe3epaallii Bipycy» — Iie 3aMiHOBaHi TEpUTOPii, 32a00JI04EHI MICIIEBOCTI Ta
NPUKOPIOHHA CMYTa, KyIH JOCTYI JoaeH 3a0opoHeHo. Came 3BiATH BinOyBa-
€TbCs TIOCTiiHA peiHBa3is Bipycy Ha Bke 0OpoOIieH] TepUuTopii.

Kputnunum ¢axTopoM NOMIMPEHHS! CKa3y cTajla HaJgMipHa LIUIBHICTDH
nomynanii yepBoHoi nucuui, ska y 2023-2024 poxax B OKpeMHX palioHax
csirana 3-4 roniB Ha 1000 ra npu HopMmi 0,5-1 romn. Y 2025 poni akTuBizyBanacs
pobora Opuraj 3 peryjIrOBaHHS YACEIBHOCTI MIKIJUIMBUX XWKaKiB. 32 JaHUMU
KOPHCTYBaudiB MUCIUBCBHKHX yTiab, y 2025 poui Oyno no0yTto 1963 nucui, mo y
3,3 pasu Oinbme, Hix y 2024 poui (566 romni). Take CyTTe€Be BUIyYEHHS €
MO3UTUBHUM CHI'HAJIOM, OJHAK, BPaXOBYIOUH BUCOKY PENPOAYKTHBHY 34aTHICTh
BUJY Ta HASBHICTb HEJOCTYITHHX JUIs IIOJIIOBAHHS 30H, MOMYJISILIS BCE IIE Iepe-
OyBae y cTaHi, COPUATIAMBOMY IS OLIMPEHHS €Ii300Tii.

BucnoBku. Enizootnuna cutyanis 3i ckasy B PiBHeHCHKiH obnacTi cra-
HOM Ha KiHeupb 2025 pOKy 3aMIIA€THCS HANPYKEHOIO Ta XapaKTepH3YETbCS
3pocTaHHAM 3axBoproBaHocTi 0 80 Bunaakis (+17.6% 10 monepegHbOro poky).
CrioctepiraeTscsi BUpayKeHa CHHAHTPOITI3aLlis CKazy: 3MIIIEHHsI CHEKTPY JKEPTB
BiJ] TUKHUX /10 JOMAIHIX TBAPHH, 10 301IbIIye PU3HK 1H(DIKyBaHHS HACEICHHS.
Pyunmii MeTon po3monily BakUMHU € JI€BUM, aje HENOCTAaTHIM iHCTPYMEH-
TOM B yMOBAaxX HasBHOCTI 3HaYHUX IUIOI HEIOCTYITHUX TEPUTOPi («OydepHux
30H»). [loganema crpareris 00poTbOM Mae BKIIOYATH: 301IbIICHHS HIUIBHOCTI
po3kiaganHs npuHan 10 25-30 wT./kM? y TOCTYIHUX 30HaX (U1l CTBOPECHHS
«iMyHHOTO 0ap’epy»), NIPOAOBKEHHSI IHTEHCUBHOTO BIICTPLTY JHCHLb (IJIBO-
BUH MoKa3HUK — BriTydeHHs: He MeHme 2000-2500 romiB mopiuHo) Ta 3anpoBa-
JOKEHHsI 000B’13K0OBOT MapeHTepasIbHOI BaKIIMHALIT BCiX co0aK 1 KOTIiB y 5-Kino-
METPOBil 30HI HABKOJIO JIICOBUX MACHUBIB.
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The article presents a comprehensive retrospective analysis of the epizootic
situation regarding animal rabies in the territory of the Rivne region, which is a classic
zone of natural focality of this zoonosis in the conditions of Western Polissya. The study
covers two contrasting periods: the pre-war period (2016-2021), characterized by a
stable biosecurity system, and the war period (2022-2025), when traditional control
methods became impossible due to safety restrictions. The work is based on an in-
depth analysis of statistical data from the State Emergency Anti-Epizootic Commission,
official reports of the Main Directorate of the State Service of Ukraine on Food Safety
and Consumer Protection in the Rivne region, and the authors' own field observations
regarding the dynamics of wild carnivore populations. It has been established that
the forced suspension of aviation distribution of oral vaccines in 2022 ("vaccination
pause") combined with a total ban on hunting acted as a catalyst for the destabilization
of the epizootic process. This resulted in a "delayed epizootic explosion" effect, peaking
in 2023 (71 cases) and continuing with an upward trend in 2025, when a historical
maximum for the studied period was recorded — 80 laboratory-confirmed rabies cases.
The study revealed and scientifically grounded the phenomenon of "species composition
inversion" of epizootic victims under martial law. While in the pre-war period the red
fox was the main indicator of the disease (35-53% of cases), in 2025 its share in official
statistics dropped to 6%, whereas the share of domestic animals (cats, dogs) increased
to critical levels. It is proven that this is a consequence of the synanthropization of
the disease: due to the absence of disturbance factors (hunting) and high population
density, foxes actively colonize the perimeters of settlements, transferring the epizootic
process from forest massifs (which have become a "blind spot" for monitoring due to
mine danger) directly into anthropurgic foci. This is confirmed by the increasing number
of citizens seeking medical help for bites (over 200 people in the first 9 months of
2025). The organizational and biological efficiency of the transition to the manual bait
distribution strategy, which covered an area of over 11.5 thousand km? in 2024-2025,
was analyzed in detail. Despite the massive involvement of human resources, it was
determined that the effectiveness of this method is limited by the presence of extensive
"buffer zones" (mined territories, swamps, border strips) where vaccination is not
conducted, creating conditions for constant virus reinvasion. Special attention is paid to
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the restoration of red fox population regulation: in 2025, 1,963 individuals were culled
by brigade methods (a 3.3-fold increase compared to 2024), but the predator density
still exceeds veterinary norms. A modified strategy is proposed, including increasing
the bait distribution density to 25-30 units/km? and creating immune barriers around
settlements.

Key words: animal rabies, Rabies virus, epizootic monitoring, oral immunization,
red fox, synanthropization, martial law, Rivne region.
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