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Abstract. The paper presents the results of long term research aimed at resolving the problems of scien-
tific support of integrated water resources management in Ukraine in the context of climate change. As one
of the elements of scientific support, the integrated water resources management is considered in terms
of water management plans development, both for the basin level and for territorial-administrative units.
In particular, the hydrochemical spectrum is considered as an integral indicator of the chemical state of the
object proved to have a close correlation between total water income and the elements of water balance.
The results of the studies of surface and ground waters within the territories of Kherson and Rivne regions
are presented. Based on the data on hydrochemical spectrum, correlation functions between its values
and elements of water balance were obtained. A methodological approach to water balance calculations
based on the obtained dependencies is described. The presented approach allows drafiing balances, the
observance of which will guarantee the rational use of water resources, based on their existing volume and
additional limits. The results of the proposed approach testing are presented, in particular, when develo-
ping a plan for integrated water resources management in Kherson region. The results of testing show a
significant influence of the structure of agrolandscapes on water balance, both on the regional scale and
at the field level. A modification of the methodology for studying the influence of the structure of agro-
landscapes on water balance is proposed taking into account the use of remote sensing data to assess the
reliability of in-situ data and fill the gaps in field measurements. As a result of the analysis of spatial struc-
ture of agrolandscapes for the case of Rivne region, conclusions are drawn about the latitudinal change
in the agrolandscapes, while for Kherson region the main indicator is the saturation of the territory with
windbreak afforestation. The obtained maps of spatial distribution and correlation dependencies were used
to assess and predict water resource potential of the territories, which characterizes the average level of
natural and artificial moisture during growing season and determines the potential productivity of lands.
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Relevance of the topic. Ukraine is a control in the territories with different water

European country with a quantitative and quali-
tative deficit of water resources. Climate change
manifest itself in increasing aridity, so the
problem of controlling the rational use of water
resources and restoring their reserves and quality
is becoming increasingly relevant. The scientific
support for sustainable balanced water use is at
the forefront.

This approach partially satisfies the scientific
substantiation of the national water policy. which
derives from the methods of water resources

resource potential. The latter can be character-
ized by the maximum possible flow of precipita-
tion and water taken from all sources to a certain
area to meet economic needs.

One of the methodological approaches under
Water Framework Directive 2000/60/EC is
integrated water resource management, which
aims at coordinated management of water, land,
energy and labor with sustainable economic and
social well-being based on fairness and without
harming the ecosystem. [1].
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Integrated water management involves devel-
oping appropriate basin-level plans that justify
the goals, methods and means of achieving them.
Such plans are a strategy for the development
of river basins aimed at achieving the required
water status, sustainable water use, enhancing
protection and improving the ecological status of
water bodies and adjacent areas [2; 3].

The peculiarities of water management in
Ukraine require the development of such plans
not only for river basins, but also for territorial-
administrative units, branches of economy and
individual objects of water use. The territorial-
administrative principle of integrated water
management allows to optimize the structure
of water consumption or the expenditure part
of water management balances, the basin one —
their resource part. Initially, the water policy of
districts and oblasts is coordinated, taking into
account the water management of all water
consumers located in their territories, and as a
result, the water need is assessed at the water
delivery points. Subsequently. the capacity of
the existing water resource potential of river
basins to meet water needs of the required quality
without environmental risk to aquatic ecosystems
and populations is assessed.

The integrated water management from the
authors’ point of view can be based on the results
of many years of theoretical and experimental
research within the thematic plans of the Institute
of Water Problems and Reclamation.

Hydrochemical parameters. Studies have
shown that surface waters have a pronounced
diversity of their chemical composition, due to
various factors. The chemical spectrum, namely
the chemical elements and their compounds,
arranged in decreasing order of concentration,
can be formalized by mathematical expression

bk}
' (1)

where C/ - the concentration of the i-th
clement of the j-th spectral group:

a; and b; — empirical coefficients or spectrum
parameters;

k! - the order number of the i-th element of
the j-th group of this spectrum.

The multiplier factor d@; is equal to the
maximum possible concentration of the chemical
clement (compound). It leads its spectral group
and is a basic element as well as practically a
constant. The coefficient bj characterizes the
intensity the concentration of other elements of a
given spectral group decreases.

The hydrochemical spectrum is an integral
indicator of the chemical status of a water body.
It characterizes the maximum possible concen-

e
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tration of anions and cations in water and the
nature of their change at different intensity of
water exchange [4]. Integrated water manage-
ment reliably promotes their quality, provided
that there is sufficient (at least 1.2) coefficient of
scasonal water exchange in the catchment area
and in reservoirs. Such water exchange must
be ensured by maintaining an appropriate water
balance structure.

Our studies have also demonstrated the exis-
tence of close correlation relationships between
total water abstraction, water balance elements
and hydrochemical spectrum parameters.
A certain total flow of water into a site or water
body always corresponds to certain values of
the expenditure elements of the balance and the
parameters of the spectrum.

Formally, that can be described by empirical
correlation functions

AW = F(X +P),
¢l =Q(K,), )

where AW — change in water reserves in the
balance space;

(X + P) — total water inflow into the balance
space as a result of precipitation and water
extraction for all economic needs:

K, - coefficient of water exchange intensity.

Based on the results of chemical analysis of
water samples using the methods of mathematical
statistics it is determined hvdrochemical spectra,
namely empirical curves. which most accurately
describe the distribution of chemical elements
and compounds in the order of decreasing their
concentration.

The data of geospatial analysis of the chem-
ical composition of water samples taken in the
territory of Kherson and Rivne regions in summer
2012 were summarized (Fig. 1).

According to the ratio of anions and cations,
the territory of the Rivne region can be divided
into two regions: northern — the Polissia and
southern — the Forest-Steppe, which are different
in sulfate content. In forest-steppe regions their
content is on average 14.5 mg/dm?, in Polissia —
44.8 mg/dm’,

The surface waters of the Rivne region are
saturated with significant iron content due to the
swampiness of the territory of the region, and as
a result of that there is a large amount of humus
substances in the surface waters that have a weak
acidic reaction and contribute to dissolving iron
and its transition into a colloidal state.

A significant difference in the chemical
composition of the surface and groundwater of
the Kherson region was specified. So in surface
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Fig. 1. Spatial distribution of anions and cations ratio in the water of Kherson and Rivne regions

waters calcium hydrocarbonate prevails, and in
underground ones - chloride and sodium sulfate,
which are more toxic salts to plants. In addi-
tion, the mineralization of surface water is much
smaller than of groundwater.

Considering that natural waters are solutions
with quasi-stationary chemical compositions due
to the geochemical conditions of their formation,
their azonality is observed. The ratio of cations and
anions may indicate some local processes of arti-
ficial nature. in other words man-made pollution.

The chemical composition of the surface
waters of both regions is almost the same.
The slight spatial changes in the content of chem-
ical elements in surface waters are explained by
the natural chemical metamorphism of the natural
waters of Ukraine from north to south.

Studies of hydrochemical spectra have shown
that their baseline parameters are much higher
for groundwater than for surface water (Table 1).
That is, the maximum possible concentration of
anions and cations in groundwater is much higher.

The results of the study of the spatial changes
in the chemical composition of surface waters in
the Dnieper basin testify to the distinct homoge-
neity of their hydrochemical spectra [4], which
gives reason to limit in practice the observations

1. Parameters of hydrochemical water spectra

of the changes in the chemical composition of
water by the results of the analysis of its samples
taken in separate water bodies of the river basin.

Upon accumulating the experimental data and
based on the results of the geospatial analysis of
the hydrochemical spectra, the number of such
points can be reduced tenfold without a significant
negative impact on the reliability of the final result.

By means of correlation functions, for
example. a water balance can be drawn up. the
maintenance of which will guarantee the rational
use of water resources, based on their available
volume and restrictions on the total water flow,
filtration losses, surface runoff (discharges).

The water balance in the graphical repre-
sentation is a straight-line function that cuts the
average over the observation period sum of the
cost elements on the y-axis. The tangent of the
slope graph is equal to the ratio of costs to the
flow of water, that is, the coefficient of water
supply. In the case of curvilinear function, the
same conclusions can be drawn with respect to
tangents.

The scope of this methodological approach is
limited only by the ability to obtain the source
data. Atleast, there is a need for precipitation data,
abstraction of water from all sources in volumes

Determination factor
— gi%epcstr:; . 0.0-0.4 | 04-0.8 | 0.8-1.0
S Values of hydrochemical spectra parameters by spectral groups
indicators
a a b a b
Anions - - 780 1,49 1563 1,68
Rivne Cations 106 0.70 56,5 0,70 142 0,95
Heavy metals - - 0.76 0,76 3.83 1.16
Kherson Anions 177 0,28 1671 1,61 7368 2,18
(surface waters) Cations 28.25 0,01 103,21 0.89 134.5 0,93
Kherson (under- Anions - - 116984 3.13 1168113 3.08
ground waters) Cations 687 042 2084 1,07 1285 1,11
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comparable to precipitation, and more. It is also
desirable to have observations of groundwater
level fluctuations and lack of moisture in the air.

The method of water balance calculations was
more carefully described by us in [5]. It was tested
in the preparation and implementation of the inte-
grated water management plan of Kherson region
and in most of the authors” studies, which yielded
the following results.

Influence of agro-landscape structure on
water balance elements. The structural elements of
agro-landscapes significantly influence the forma-
tion of water resources. Modem agro-landscapes
are a combination of typical elements of agro-eco-
systems, so it 1s advisable to separate them.

Our experimental studies confirm the high posi-
tive impact of forests, forest strips and meadows
on the formation of water resources. If in forests,
forest strips and meadows (natural constituents of
agro-landscapes) all precipitation of the cold period
is absorbed by the soil, that is why the surface runoff
is absent at this time, on arable lands and pastures
(artificially transformed elements). the loss of
winter precipitation due to the snow displacement
and the evapotranspiration increase by 25-50 mm,
the filtration decreases by about 100 mm, and the
surface runoff increases by 30-85 mm [6; 7].

Within the landscapes. data layers can be identi-
fied for forest plantations, reclaimed lands, bogs and
wetlands. The impact of rivers and their floodplains
on adjacent farmland should be another point.

There is a need for some changes in the
field research methodology for the influence of
agrolandscapes structure on the water balance.
The essence of this is to measure the moisture
content of the soil to assess the reliability of
the source information obtained from remote
sensing, as well as to assess the close correlation
between calculated and measured indicators.
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In order to determine soil moisture, it is
advisable to use a thermostatic-weight method
with soil sampling every 10 cm up to a depth of
1.0 m in repetition, which can be increased when
the study areca and the mixed character of the
agro-landscape structure within it increase.

Moisture soil sampling is performed for the
arcas covered with natural vegetation at the end of
a long rainless period. The results of the analysis
of soil moisture data and the decoding of remote
sensing data show a sufficiently close correlation
between moisture reserves in the meter layer of
soil and the normalized difference vegetation index
(Fig. 3). This approach enables evaluate the nature
of the spatial distribution of the field soil moisture.

Evaluation of the results of field studies. in
particular their representativeness. is carried out
according to the data of remote sensing of the
experimental area from the satellites.

The decrease in moisture reserves in the root
soil layer indicates a deficit in the water balance and
vice versa. The isolines of water reserves enable to
identify agricultural landscapes with typical condi-
tions for the formation of soil water balance.

To typify the territory the authors used two
sets of thematic layers - structural elements and
values of vegetation indices.

For example, in the territory of the Rivne
region it is possible to distinguish the areas
(Fig. 3) with a size of 10x10 km, where the same
types of landscapes prevail. As a result, a typifi-
cation map of agricultural landscaping was built.
The following types can be distinguished:

- the first is the areas, in which natural land-
scapes dominate, where forests, swamps, flood-
plains occupy more than 60% of the total area;

- the second is the intermediate (transitional)
areas, in the structure of which natural landscapes
and agricultural landscapes are almost equal:

=182x-6.9

R?=0.

0,52 0,54 0,56

NDVI

Fig. 2. Correlation of change in moisture reserves
in soil meter layer and normalized difference vegetation index
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Fig. 3. Typification of agricultural landscapes in Rivne region

- the third is the areas, in which agricultural
landscapes dominate, where agricultural fields
and land reclamation systems occupy more than
60% of the total area.

This territory is typical for most areas of the
Polissya zone of Ukraine, which makes it possible
to fairly estimate the processes of formation of
water resources in agrolandscapes of the humid
zone, spatial patterns of formation and regulation
processes of water balance.

For the conditions of the pilot territory of the
Kherson region, given the natural and economic
specificity of the steppe zone, forest strips are
the main structural element of agrolandscapes.
Therefore, the classification of such territories by the
structural elements of agrolandscapes is advisable to
make according to their forest saturation index.

Agrolandscapes are complex natural-tech-
nical systems. In most cases, when studying, and
especially when investigating their influence on
the processes of water formation and use, it is
possible to operate a finite number of intercon-
nected parts (subsystems). The purpose of identi-
fying such subsystems is obtaining typical areas
for which the spatial structure of agricultural
landscapes can be experimentally evaluated and

2019 = Ne 2 MEJIOPAITIA I BOJAHE I'OCITOJJAPCTBO

the nature of its relationship with the factors of
qualitative and quantitative formation of surface
water resources can be determined.

The basis for identifying larger spatial struc-
tures is the unification of plots on the principle
of existing repetition of such structural elements
as forests. swamps. fields, reclamation systems,
forest strips, etc.

The example of the result of such an analysis
of the spatial structure of agro-landscapes in the
pilot territory of the Rivne region is the conclusion
about the latitudinal change of agro-landscapes.

Thus. in the northern part of the region agri-
cultural landscapes of natural origin dominate;
in the eastern part — natural agro-landscapes of
forests and swamps. Their total area exceeds
70%. Forests also dominate in the western part,
but about 40% of this territory belongs to artifi-
cial elements of agricultural landscapes.

In the central part of the region artificial
agricultural landscapes with land reclamation
systems, which occupy almost 60% of the terri-
tory. dominate. In the south of the region the
artificial agrolandscapes also dominate, but field
agro-landscapes (more than 65% of the territory)
predominate in this territory.
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Similar studies in the territory of the Kherson
region show that the spatial structure of agricul-
tural landscapes under irrigation conditions has
two main types: 1) with systematic irrigation, but
lack of forests and forest strips; 2) with devel-
oped irrigation in the midst of the developed
timber component of irrigated landscapes.

The agro-resource potential of the rural
territories of Ukraine is closely related to their
water-resource potential. The latter characterizes
the average level of natural and artificial moist-
ening of rural areas during the growing season,
which determines their potential productivity.

Water balance of agricultural landscapes.
Sustainable agriculture in many regions of
Ukraine requires measures for artificial regulating
soil water regime. The success of water reclama-
tion, in turn, depends on the availability of reli-
able information about the geospatial distribution
of water resources, which allows with sufficient
accuracy to calculate the soil moisture deficit or
its excess and. accordingly. to control the water
resources of a certain area, redistribute irrigation
water or regulate drainage systems operation.

Based on the results of the researches of
2011-2015 it was identified the patterns of spatial
change in water resource potential of rural territo-
ries, established the basic patterns of their spatial
and temporal variation along with their visualiza-
tion on maps until 2030. The research was based
on state water monitoring data, space imagery
and meteorological data.

According to the estimation of the water
balance of rural territories, the water resource
potential is equal to the sum of precipitation

and water volumes entering the balance space
due to its collection for economic needs from
surface and underground (soil) sources [8].
This addresses the issue of assessing and fore-
casting the water resource potential of agricul-
tural areas and changing it to develop measures
for the rational use and protection of water
resources. The example of such estimation is
given in Fig. 4.

For rural areas. the boundaries of which usually
do not coincide with the catchments (basins) of
rivers, and when calculating for the periods shorter
than the hydrological year, it is necessary to add
precipitation to the water reserves. The total flow
of water along with the precipitation (except for
the transit runoff in rivers and canals) is a water
resource potential of the territory.

When drawing up the water balance for a
hydrological year, water resources should not
include precipitation, which is almost completely
converted to river runoff.

Water amount should be considered to be
available for use. the removal of which from
natural or artificial circulation will not lead to
negative environmental impacts or increase the
economic cost and the restoration of fresh water
reserves. Water reserves available for use are also
limited by its quality, which in turmn is determined
by its chemical composition.

Water reserves and volumes of its use vary
greatly in time and space, so the following oper-
ations should be supplemented to the water inte-
grated management:

- in the first stage. it is planned to fulfill a
differentiated by the territories and time intervals,

240 mMm
263 nm
285 mam
208 noa
330 mm

355 mm
JHO mm
404 mwm
428 mMm

Fig. 4. Water resource potential of the Krasnoznamyansky irrigated land area in 2010
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as well as by individual groups of consumers,
assessment of water resource potential, its retro-
spective and prospective changes in conditions
of different anthropogenic load, development
of necessary measures for its optimization and
stabilization at an environmentally safe level;

- in the second stage the tasks of integrating
the results of the above estimates within the river
basin or a specific territorial or territorial-admin-
istrative unit are solved.

The essence of integrated water management
is to develop and implement the measures aimed
at achieving “good™ water status for specific water
objects, improving the quantitative characteristics
of water use by approximating the components of
the current water balance of the territory in accor-
dance with their objectives, when the followings
are minimized: technologically unreasonable
losses of water for irreversible water consumption,
filtration and discharges; volumes of insufficiently
treated return water; total water abstraction for the
needs of the industries in the region etc.

Conclusion. The authors consider it advisable
to continue scientific research on the assessment of
the impact of the spatial structure of agrolandscapes
on the quantity and quality of water resources in
different farming systems that is related to the
need for geospatial analysis of complex processes
of formation and use of water resources.

Anthropogenic changes in the landscapes
within river catchments without taking into
account the structure of such formations
adversely affect the restoration and self-regula-
tory capacity of river basin ecosystems, and as
a consequence of virtually all ecosystems and
transformed agro- and urban landscapes. Along
with climate change. this causes deterioration of
territories and intense aridization.

A necessary area of research is to develop the
basic principles of streamlining the spatial structure
of agricultural landscapes within river catchment
areas, to assess the impact of landscape components
on the formation and distribution of water resources,
depending on the area of their economic use.
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FO.A. Muxaiinos, A.H. Illesyenxo, H0.10. Janunenxo,
C.H. Jlrworuuuknii, U.J1. Tonuapyk, B.A. Boraenko
Pa3zBuTHe HAYYHBIX OCHOB YNPABJICHHS BOAHBIMH pecypcaMHu B arpoaanamadgrax
Aunomawus. B pabome npeocmaenervi pesvivindimbl MHOZONEMHUX UCCIEO0BAHIUI CBAZAHHBIX ¢ PelteHlem
HPOBIEM HAYHHO20 00eCHedeHs UHMEZPUPOBAHHO20 YAPAGTEHUS BOOHBIMU pecypcamil 6 VKpaite @ Yeloeusx
usmereruit kunvama. Cpedu 1eMeHnes HAydHoeo 06ecnedeHus UHMeZPUPOSaHHOe YAPAGIeHte BOOHbIMI
pecypeamit paccMampuedaemes 6 4acmu paspadomKit WIAHO8 YAPAGIEeHUA, KaK HA YPoeHe Gacceiinos, mak
1 MePPUMOPUATLHO-AOMUHUCIPAMUGHBIX eOUHUY. B yacmHocmiut, 6 Kavecmee UHmepaibHo20 ROKA3ames
XUMUYECKO20 COCIMOSHUA 0OBbEKIMda pacemampuedaemcs ?IIOPOXTL-’HZ('-IECKHﬂ CHEKmMp, k'OInOprﬁ. KdaK ()01\"(73(?H0.
umeem meCcHyIio KOppeiaUOHHYIO C643b C CYMMAPHBIM 80()0)10C177}WL’I€HN&M u MeMeHmamMit 600H020 banaHcd.
TIpusoosmes pesyivmamol UCCIEO06aHUTI NOBEPXHOCMHDBIX U NOOZEMHBIX 800 O MeEppumopuii XepcoHcKoil
u Poeerckoit obnacmeil. Ha octoee Oantvix o ZI!OPOXI,LMU’JC’CKMX CHEKMPAx NOCHIPOEHbl KOPPETIAYUOHHbIE
PYHKYUU MeHCOY UX ZHAUEHUAMU U TeMeHmamit 600Ho2o banarica. Onican Memoouveckuti nooxo0 K 6000-
OANaHCOBHIM pacdemam HAd OCHO6E NOTYHEHHBIX 3a6UCUMOCINEI, I\"Olnopblﬂ RnO360.71€m COCMAasiiams 6(L7(lHCbI.
cofiioodenie Komopwix 6y0em 2apaHmuposams PAYUOHWILHOE UCHOTb306AHUE GOOHDIX PECYPCOB, UCXOOA U3 UX
cyiecmeyioieo 0dbEMAa 1 OonoTHUmebHbIx ozparudenuil. Ipedcmasienvt pesyibmamsi anpobaiiit npeo-
JIOHCEHHO20 NOOX00d, 8 YACIHOCHI NPU PA3PAdOMKe NAGHA UHMEZPUPOBGAHHO20 YAPABICHUS BOOHLIMU PECYp-
camu XepcoHckoti obracmit, KOmopbie ROKA3LIBAION CYIECIBEHHOE GIUAHIE CIMPYKINYPLL G2POIAHOUAPDINOG
Ha BOOHBII OAIAHC, KAK 6 Pe2HOHWIbHOM Macuimade, mak u Ha ypoee nois. Tlpeonodceta moouuraifus
MEMOOUKU UCCEO0BAHUSA BAUAHIUA CIMPYKINYPOI AZPOIAHOUADINOEG HA BOOHBII OCIAHC ¢ YHEMOM UCHONb306AHUA
OAHHBIX OUCMAHYUOHHO0 30HOUPOBAHUA ONA OYEHKU OOCIMOBEPHOCHIN UIMEPEHHBIX OAHHBIX U BOCHOTHEHUA
npodenos ¢ pade usmepenuii. Tlpueedervt nocmpoerHbie Kapmol Munusayiu aepoiaHOuagpmos, Komopvie
OBl UCNOTB306AHDL OIS GbIAGTCHUS OMIUYUIL KOpPEIAYUHOHHbIX {l)yHKlﬂll‘Z .v’l‘!(.’;)l(’d_}' OCHHBIMU ()llcmaHLﬂlOHHOZO
30HOUPOGAHLA U INEMEHMAMU 6OOHO20 BANAHCY O PazHbIx meppumopuil. B pesynomame ananusa npocmpan-
CIMBGEHHOTL CIMPYKmypol (l?pOﬂﬂHdlll[l(meG Posercroit obiacmut coenamno 6bi600bl 0 HIUPOMHOM UIMEHEHUU
azpa.-'IaHdumd»noe, npu mom, 4mo oni Xepcom‘k'oﬂ obiacmu RPUHYUNUTBHBIM AGAACMCA NOKA3AMENb HACHI-
WeHHoOCIU meppumopuit 1€CHbIMU HACAHCOCHUAMIL. Ha-?y’%@HHble Kapmbl NPOCMPAHCINEEHHO20 pacnpede—
JIeHUA U KOPPETAYUOHHbIE 3A6UCUMOCTU ObliL UCNOTBL30BAHBI O OYECHKU U NPOSHO3UPOBAHUA GOOOPGC_}'}?CHOZO
ROMEHYUATA MEPPUMOPUTL, KOMOPLITL Xapakmepusupyem cpeoniil 3a Repuoo 6e2emanfilil Ypoeets ecmecinget-
HO20 U UCKVCCIMBEHHO20 YBAANCHEH A U 0OVCIABTIUGACH NOMEHYUATBHYIO RPOOVKIMUGHOCHTb Y2OOUil.
Kmiouesvie cnosa: azponanouwiam, 600Hviil Ociane, 2UOPOXUMUNECKUIL CREKMP, VAPAGIEHUE BOOHbIMIL
pecypcami.

10.0. Muxaiisios, A.M. Illesuenxo, FO.10. lannnenxo,
C.H. Jlrorunupknii, LJL INonuapyk, B.A. Boraenko
Po3BHTOK HAYKOBHX OCHOB YNPAaBJIIHHSI BOAHHMH pecypcaMH B arposangwadrax
Anomauis. B pobomi npedcmasieni pesvibmamu 6aeamopiyHux O0CHiONCeHs N06 AZAHUX 3 GUPIUUEHHAM
npobiieM HAYKOBO20 3aDe3nedetHs THIEeSPOBaHO20 YNPAGIIHHA GOOHUML pecypcamit ¢ YKpaiti 6 ymoeax 3miH
kaivamy. Cepeod enemeHmie HaAyKo6o2o 3atesnedetHs iHMeepoeane YnpasiiHHi GOOHUMIL PECYpCamil po3niod-
€MbCs 6 HacmuHi po3podKu NIaHIe YNPAGTIHHA, AK Ha pieHi baceiinie, mak i Ha pieHi mepumopianbHO-aoMi-
HICMPAMUGHUX 0OUHUYD. 30Kpema, K THMeSPalbHUIl NOKA3HUK XIMIYHO20 CMAHy 00 €kma po3eiaoacmpcs
2IOPOXIMIYHUIL CREKMP, AKUL, AK 006€0EHO, MAC MICHUI KOPETAYITIHUIL 36 A30K 3 CYMAPHUM B0O0HAOXOOHCEHHAM
i entemenmamit 600Ho20 danancy. Hasooambca pesyivmamit 00CIioNCeHb NOBEPXHesUX 1 niO3eMHUX 600 Ol
mepumopiit Xepcorcwvkoi ma Pienercoroi obnacmeit. Ha ocroei darx npo ciopoximiuni cnekmpit nodyooeari
KOperayitiHi YKyl Midic iX 3HaueHHsM | eremenmami 600Ho20 Gatarcy. Omicano mMemoouyHuil nioxio 0o
BOO0ONAHCOBUX PO3PAXYHKIG HA OCHOBT OMPUMAHUX 3CQIEHCHOCMET, AKUIL Q03601A€ CKAGOamil baanci, Oompii-
MAHHA AKUX 2APAHIYBAINUME PCUYIOHAIbHE GUKOPUCIAHHA BOOHUX PECYPCIB, GUXO0AYU 3 IXHBO2O ICHYIOH020
obcazy i dodamroesux oomexcern. Tlpedcmaesneni pesyitbmamu anpobaifii 3anponoHosaHo2o nioxooy, 30KpemMd
npU po3podi RAGHY THMEZPOBAHO20 YRPAGIIHHA 600HUMU pecypcamit XepcoHcbKol obaacmi, SKi nOKA3VIOmb
iCmOmHULL 6RAUE CIPYKNTYPIL GZPOTAHOUIAPMIE Ha 6OOHUL BATIAHE, K 6 Pe2IOHATbHOMY Macuimadi, max i Ha
PI6HI nOTA. 3anponoHoeano Moougiixayilo MemooOUKU OOCTIONCEHHs GNIUBY CIMPYKNTYPIL AzZPOTaHOuAginie HA
GOOHUIL BATAHC 3 YPAXYEAHHAM GUKOPUCIIAHHA OGHUX OUCIAHYITIHO20 30HOV6AHHSA Ol OYIHKIL OOCIOGIPHOCMI
OaHUX GUMIPIOGAHD | 3aNOGHEHHA Npo2anun Y paoi eumipiosars. Hasedeno nobyooeati kapmu munizayii azpo-
JaHOULAINIS, AKT 61U GUKOPUCIAHT 0TI GUAGTEHHS GIOMIHHOCIET! KOPETAYITHUX (IVHKYIT MIJC OaHUMLU OUCIAH-
YITIHO20 30HOV6AHHS M eleMeHmamiL 600Ho2o0 banancy Ons pizHix mepumopiit. Ha ocrosi anaiizy npocmopogoi
cmpykmypu aepoiianoutagmie PigneHcwKiil obnacmi 3podieHo 6UCHOBKIL NPO WUPOMHY 3MIHY a2poiaHOuagimie,
Moo, AK 011 XepcoHcoKol 0baacmi nPUHYUNOBUM € ROKAZHUK HACUYEHOCI MEPUmMOpIi Jico8UMI HACAONCEH-
HAMU. Ompumani kapmu npocmopoeo20 po3nooiLY i KOpeayitiHi 3aiexcHocmi 0y euKopucmani ona oyiHKu
i IPOCHO3VBAHHA BOOOPECYPCHO2O NOMEHYIATY MEPUMOPIH, AKUI Xapakmepusye cepeoHiil 3a nepioo eezemafil
Pigetb BPUPOOHO20 A UUIMYHHOR0 360T0NCEHHSA T 00YMOBIIOE NOMEHIITIHY NPOOYVKMUGHICIb Y2iOb.
Kmouosi cosa: azponanouiaghm, 6oOHuil dcuiane, 2iopoxiMiuHuil CRekmp, YAPAGITHHA GOOHUMIU PECYPCamiL.
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