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EFFICIENCY ASSESSMENT OF WATER RESOURCES MANAGEMENT
AND USE BY SIMPLIFIED INDICATORS

Purpose. Development of simplified indicators for assessment of the effectiveness of local water flow management and use in
reservoirs and ponds.

Methodology. The methods of integral assessment by specific indicators that characterize the operational parameters of the
reservoir are used. Analytical formulas for calculating specific indicators are applied, their values are in the range from “—1.0” to
“+1.0”, which greatly simplifies the perception of the received information.

Findings. General characteristic of the artificial water objects of the study is given. Coefficients of operational parameters of
reservoirs and regulation of local surface flow have been determined. Specific and integral indicators of the management effective-
ness assessment of local surface water resources have been established. A formula for calculating the comparative total risk indica-
tor and a conventional distribution scale are proposed, according to them the effectiveness of local water resources management
within administrative units or river basins is evaluated for the elements of the sample taken for the study. The ratio of parameters
of the total area of the territory occupied by ponds (44 %) to the area occupied by reservoirs (56 %) was determined, according to
which the ponds will retain only 25 % of the total volume of water resources. For almost all studied elements of the sample, the
value of the average depth is less than 2 meters, and the volume is up to 1 - 10® m?®. Thereby, most reservoirs act as evaporation
ponds, which leads to the deterioration of the water resources quality. The determined coefficients of local surface flow regulation
for 9 out of 11 administrative regions of the Steppe Zone of Ukraine range from 0.22 to 1.36, which is a significant excess of the
permissible norms of modular coefficients for 95 % coverage within 0.05—0.25. For Kherson (2.14) and Odesa (6.45) regions, this
parameter exceeds the requirements of the Water Code of Ukraine by many times (with a norm of 0.05 and 0.2, respectively).

Originality. Specific integral indicators of local water flow regulation and characteristics of operational parameters of reservoirs on the
territory of the administrative regions of the Steppe Zone of Ukraine are proposed and determined. A point assessment of the impact of
artificial water bodies on the surrounding natural environment is provided, which substantiates and emphasizes the conclusions regarding
the irrationality of water use and the further exploitation of such a significant number of artificial water bodies, in particular small ponds.

Practical value. Specific indicators of the effectiveness of the management and use of local water flow held in the ponds and
reservoirs of the Steppe Zone of Ukraine simplify the perception of the received information and shorten the time of making man-

agement and water protection decisions.

Keywords: water resources, efficient use, water safety, artificial reservoir

Introduction. The provision of water resources and water safe-
ty of countries are the main components of sustainable develop-
ment. The effectiveness and rationality of their use, taking into
account the requirements of environmental safety, are currently
main indicators of the country’s development level. Modern ten-
dencies to reassess the efficiency of water resources use, taking
into account the ecological component, lead to radical changes in
the system of their management and regulation, have made it
possible to “retake” rivers from impractical hydrotechnical struc-
tures and return them to their natural flow [1, 2]. In particular,
when researching the topic, the authors [3] proposed the coeffi-
cient of ecological and economic efficiency of water resources use
(K,,)- This parameter is defined as the ratio of the water volume
used in all sectors of the economy to the gross domestic product
per capita. According to the data [4, 5], an approximate indicator
K,,, is given for certain European countries for 2020 (Fig. 1). The
coefficient K,,, for Ukraine is 2.65, which indicates the low effi-
ciency of water resources use. This situation is related to the fact
that in the 20" century, the management paradigm envisaged the
maximum satisfaction of human needs due to the unlimited ex-
ploitation of natural resources with maximum profit. As a result,
the environment was on the verge of degradation, with dire con-
sequences for human health and life itself [6, 7].
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Significant changes taking place in almost all areas of activ-
ity, and, first of all, in the economics, directly or indirectly have
noticeably changed the dynamics of nature use, in particular
water. Today, Ukraine is a country that has a significant poten-
tial for development, due to the previously built (during the 20"
century) and planned activities for the reconstruction and con-
struction of new capacities in the water management complex.

The presence of a significant raw material base for industry
and land resources for agriculture required the involvement of
significant amounts of water resources. Accumulation and re-
tention of water occurred due to the construction of reservoirs
and ponds. The first were built according to project solutions
with appropriate engineering justification. Ponds were built
mainly on small rivers and watercourses in order to provide the
necessary volumes of water for the needs of small-scale irriga-
tion, poultry and animal husbandry, fish farming and recreation.

During long-term operation for more than 50—70 years, arti-
ficial reservoirs have turned rivers into fragmented areas with cas-
cades of ponds [8, 9]. This situation has led to a number of envi-
ronmental problems which are manifested in a decrease in the
quality of water resources (high mineralization of water) [10, 11],
lack of water flow and self-cleaning ability of watercourses [12,
13], pollution of water bodies, and others [14]. Due to similar
problems of technical and ecological exploitation of reclamation
systems [15], a significant number of irrigated areas decreased
from more than 2.3 million ha in 1990 to 0.5 million ha in 2021.
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Fig. 1. Comparative indicators of the ecological and economic efficiency of water resources use in European countries

Simplified assessment indicators can provide an opera-
tional evaluation of the state of local water resources manage-
ment and use at the initial stages of research. In the future, this
will allow one to deal more deeply with the problem at the
point level and implement integrated approaches to the man-
agement of water and land resources [16].

An indicator is something that gives an idea of more signifi-
cant events and things, or allows one to feel tendencies or phe-
nomena that are still impossible to be detected. The main func-
tion of the indicator is to simplify information and help in deci-
sion-making, a wider understanding of the problem by the public
and people who are not specialists in a specific field of knowledge.

In [17], the issue of obtaining well-timed environmental
data based on simplified indicators is considered. These in-
clude the selection of indicators in small samplings, the use of
previous data and the development of new indicators. In this
case, the informative value and timeliness of obtaining data
improves significantly the possibilities of operational decisions
and the development of short-term forecasts and plans for im-
proving the environmental situation in any field.

The main function of the indicator is to inform, and its
informative value is ensured by ease of understanding. Further
linking with other indicators and creating an overall view in
relation to a specific environmental problem or anthropogenic
load from economic activity allow expanding the objectivity of
the obtained data.

The peculiarities of functioning of the water management
complex in Ukraine in the conditions of the Covid-19 pan-
demic and martial law determine the need to develop an op-
erational methodology for assessing the effectiveness of man-
agement and use of water resources accumulated in ponds and
reservoirs. Such methods should be grounded upon the use of
simplified indicators based on minimal set of criteria and be
used for: development and adjustment of local and regional
environmental and water management programs; improve-
ment of state policy in the field of water management and re-
lated industries; tracking qualitative and quantitative changes
in the state of the environment; monitoring of emerging prob-
lems and effectiveness of already implemented measures;
comparing regions, administrative units or river basins; forma-
tion of understanding of problematic areas of further develop-
ment; study on the cause-effect and mutual relation between
economic activity and the natural environment.

Thus, the aim of the research is the development and im-
plementation of simplified indicators for the general assess-
ment of the effectiveness of artificial water bodies (reservoirs
and ponds) management and use on territories with water
scarcity (Steppe Zone of Ukraine).

Maethods of research. To develop a general indicator of the
use efficiency of artificial reservoirs located in the Steppe Zone
of Ukraine, a method of integral assessment of positive and
negative specific indicators is proposed; these indicators charac-
terize the operational parameters of the reservoir and are related,
first of all, to the quantitative parameters of water flow regula-
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tion. Positive factors and specific indicators should include ben-
eficial volumes of accumulated water resources, as well as quan-
titative indicators of the water volume per unit of occupied area
of reservoirs. The indicators that have a negative impact on the
environment should include the alienation of areas under reser-
voirs and ponds, as well as the integrated indicator of local sur-
face water flow regulation only in ponds and reservoirs as one of
the main signs of changing tendencies in the ecological state of
artificial reservoirs. All specific indicators are proposed to be de-
termined by simple mathematical ratios (Table 1).

The calculation algorithm is built in such a way that the
obtained data of specific indicators are in the range from
“~1.0” to “+1.0”. This greatly simplifies the perception of the
received information, makes it possible to compare the ele-
ments of the sample, identify the most problematic issues in
the management and use of local water resources, and short-
ens the time for making management decisions.

In order to obtain a comparative total risk indicator, which
evaluates the efficiency of management and use of water resourc-
es in different administrative units (regions, districts) or river ba-
sins, a conditional scale of distribution is proposed. Since the
impact of any human economic activities and intervention in the
natural environment cannot a priori be a positive factor, the dis-
tribution scale contains only a division from a satisfactory state to
a threatening impact on the environment (Table 2).

This distribution contains not only quantitative characteris-
tics, but also qualitative evaluation parameters based on the prin-
ciple of simple division and comparison of the obtained results.

Results and discussion. Due to the change in climatic con-
ditions, long-term predictive models of the moisture supply
for the territory of Ukraine show a change in the zoning of the
country’s territory. Based on the research of scientists from the
Institute of Water Problems and Reclamation of Ukraine [18],
a corresponding zoning map was constructed (Fig. 2). By
2100, 11 administrative regions will be located in the Steppe
Zone, for which studies have been conducted to assess the ef-
fectiveness of management and use of local water resources.

Statistical reports and data [19, 20] regarding the total re-
corded number of artificial reservoirs on the territory of ad-
ministrative regions are as follows (Table 3).

The analysis presented in Table 3 shows the low efficiency of
using water resources accumulated in ponds (Fig. 3). As a per-
centage from the number of built objects, ponds make up about
96.8 %, occupying almost half of the area taken by artificial res-
ervoirs (44.4 %) and holding only 24.5 % of the volume of water
resources. We note that the water from the ponds is almost not
used to meet the needs of industry, agriculture and domestic wa-
ter supply; the fact is obvious that further exploitation of these
ponds is impractical, especially in the conditions of the climate
change consequences — the total drying up of small reservoirs.

The application of the proposed approach with the use of
minimal set of criteria to the express assessment of the general
effectiveness of the artificial reservoirs use in the Steppe Zone
of Ukraine allows establishing important calculation parame-
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Formulas for calculating specific indicators

Table 1

region

No. Specific indicator Formulas for calculating Explanation for formulas
1 1 res
1 The co§ﬂi(:1ent of beneficial use of Ko — v 100 % Ve _ beneficial volume of
reservoirs v T e ; 3.
Sfull reservoirs, m’;
i i yre — full volume of
2 | The coefficient of beneficial use of Ve Sfull
. res _ H .
the volume to the area of reservoirs K= gres reservoirs, m;
S"¢ — area under reservoirs, m%;
- - " '
3 | The coefficient of beneficial use of Kond _ e v j{;([)/nd — water volume in ponds,
the volume to the area of ponds v T gpond ms:
bl
- R d 2.
4 | The coefficient of alienation of the ST §7o"¢ — area under ponds, m?;
area under reservoirs Kb = ter 100 % rexion — area of administrative
- — reson unit (region), m?;
5 | The coefficient of alienation of the § pond m 3
K pond _ 100 % V" —local water flow rate, m”;
area under ponds sub ter 0 . -
S K; — coeflicient of i-indicator

6 | The local water flow regulation

Vres v pond

of assessment;

(coefficient)

N]( — tiizmin min , (OS NI( Sl)

Kmax - Kmin

coefficient K =Sl K, ax — maximum rating
45 coefficient for this indicator;
7 | Point for special K-indicator K ismax _ g K.in — minimum rating

coefficient for this indicator;
n — a total number of

8 | The total indicator of risk
(inefficiency of use) of water
resources

res res ond zar res pond
! (NKv +Nl(vx +Nl(€v ) " (NKV +]\/Vl(sub+‘lvl(sub

R= -

)

n n

i=1

(-1<R<+1)

i

5

evaluation indicators

Table 2

Assessment indicators of effectiveness of artificial reservoirs use

ters (Table 4). According to the proposed methodology, it was
determined that only for two regions (Luhansk and Zapor-
izhzhia) the integral indicator for evaluating the effectiveness
of local surface water resources management has a satisfactory
assessment of the impact on the surrounding natural environ-
ment. First of all, this can be explained by the smallest number
of artificial reservoirs in the region, a high percentage of ben-
eficial volume and a low coefficient of local water flow regula-
tion. Seven regions are characterized by an indicator of unsat-
isfactory use of artificial reservoirs. Two regions (Odesa, Kher-
son) have an indicator of the dangerous impact of ponds and
reservoirs on the natural environment. For almost all analyzed

:] steppe zone

—conditional lines for
forecast years

Fig. 2. Long-term forecast of moisture supply conditions of the
territory of Ukraine according to the annual climatic water
balance until the year 2100
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administrative regions, the average value of the indicator
K v”""” (which characterizes an important morphometric char-
acteristic of ponds — the average depth) is less than 2 meters.

Evaluation Determination of the indicator of Digital This situation substantiates and emphasizes the conclu-
interval impact on the natural environment | designation sions about the irrationality of use and unproductive losses
“41.0"—*+0.5”" | satisfactory I (evaporati(.)n,.ﬁltration) of water gnd. the furthc;r e{(ploita.tion
“10.49"—"£0.0" | unsatisfactory m of such a significant number of artificial reservoirs, in .partlcu—
- - lar small ponds. Local water flow regulation coefficients for
“+0.0”—“~0.5" | dangerous 1T most regions (values 0.22—1.36) exceed significantly the re-
“~0.51"—“~1.0” | threatening v quirements of the Water Code of Ukraine, according to which

their quantitative indicators should not exceed 0.05—0.25. And
for Kherson and Odesa regions (the value of the coefficient is
2.14 and 6.45, respectively), it is several times higher than the
permissible values (0.05 and 0.2, respectively), which is a key
factor in the dangerous impact of ponds and reservoirs on the
natural environment.

Conclusion.

1. Anthropogenic and climatic factors cause a change in the
average annual water flow in the direction of its decrease, and
most often, with a high coefficient of fragmentation and regu-
lation of the river, to its complete termination. The ratio of the
parameters of the total area of the territory occupied by ponds
(44 %) to the area occupied by reservoirs (56 %) is indicative,
when the ponds will retain only 25 % of the total volume of
water resources. The average value of the indicator KVpon is
less than 2 meters (average depth) for almost all the studied
elements of the sampling. Thus, most reservoirs with a volume
of up to 1 - 10° m? begin to act as evaporation ponds, which

X
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Fig. 3. Percentage distribution according to the main parame-
ters of water bodies in the research area
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Table 3

General characteristics of water bodies in the research area (Steppe Zone of Ukraine)

) R . Pond Artificial water
g ] eservolrs onds bodies in total
15 et volume,
Region ) o) mln m?
= § - o area, o area, | volume, o area, | volume,
° = E S »| km? Sy | km? | mnm? S . km? mln m?
s && g 5 g £ full | useful g E g £
Z < £ - & s = s = SRS
1 | Dnipropetrovsk 31,914 872 101 | 201.0 | 909.0 | 742.6 | 3292 | 188.1 274.8 3393 389.1 1183.8
2 | Donetsk 26,517 1050 130 | 181.9 | 863.6 | 619.8 | 2146 | 122.0 270.4 2276 303.9 1134.0
3 | Zaporizhzhia 27,180 638 28 | 24.7 74.8 64.2 1174 92.4 159.8 1202 117.1 234.6
4 | Kirovohrad 24,588 956 84 | 95.0 | 264.3 | 213.0 | 276l 179.0 205.1 2845 274.0 469.4
5 | Luhansk 26,684 1496 73 74.0 | 254.0 | 1916 360 29.6 76.7 433 103.6 330.7
6 | Mykolaiv 24,598 582 45 75.9 | 3747 | 230.8 1153 98.7 97.2 1198 174.6 471.9
7 | Odesa 33,310 357 64 | 587.0 | 2106.7 | 934.1 992 121.2 198.0 1056 708.2 | 2304.7
8 | Poltava 28,748 1965 69 | 64.7 | 1499 | 113.0 | 2688 | 199.6 278.1 2757 264.3 428.0
9 | Kharkiv 31,415 1832 57 | 330.5 | 1497.3 | 1357.0 | 2538 | 131.7 228.6 2595 462.2 1725.9
10 | Kherson 28,461 136 15 | 1374 | 138.3 66.2 1154 | 123.2 152.4 1169 260.6 290.7
11 | Cherkasy 20,900 1037 38 59.2 | 118.7 85.8 2984 | 174.6 246.6 3022 233.8 365.3
Total on the territory 304,315 | 10,922 | 704 | 183.1 | 6751.3 | 4618.1 | 21,242 | 146.0 2187.7 | 21,946 | 329.1 8939
Table 4
Risk assessment (use inefficiency) of water resources in the research area
2.E 2« 3 5 g -
b= o= P =B =1 k) B
O O 4 e O S < < 5) — a9
- - < - < 2 o~/ 8
Region | & 2 £22% €255 23 & £%% 5 S 553
53 & SR TS cd 2§54 888 58 55k
S€2| 2 |S€EG| = |S€ES| =« |€85| = |€85| = | 28| &« |E€2
; 28| £ |[0e238| £ |e25a|l E|8538| E|253| & S £ | 2% 2
9 =5 2 5 | < 583a 5 |=838<& S Q.2 = 3 Q.2 = 1) g & 1S © £ <
Z ot A |33 A |[FoeFfB| £ |OR3S| & |OR 3| &~ - 2 -2
1 | Dnipropetrovsk 81.7 0.81 4.52 0.89 1.46 0.30 [ 0.630 | 0.32| 0.589 | 0.66 | 1.357 | 0.18 0.28
2 | Donetsk 71.8 0.59 4.75 0.95 2.22 0.76 | 0.686 | 0.36 | 0.460 | 0.48 | 1.080 | 0.14 0.44
3 | Zaporizhzhia 85.8 0.90 3.02 0.51 1.73 0.46 | 0.091 | 0.00 | 0.340 | 0.32 | 0.368 | 0.02 0.51
4 | Kirovohrad 80.6 0.78 2.78 0.45 1.15 0.10 | 0.386 | 0.18 | 0.728 | 0.85 | 0.491 | 0.04 | 0.09
5 | Luhansk 75.4 0.67 3.43 0.62 2.60 1.00 | 0.277 | 0.11 0.111 0.00 | 0.221 | 0.00 0.73
6 | Mykolaiv 61.6 0.37 4.94 1.00 0.98 0.00 [ 0.308 | 0.13 | 0.401 | 0.40 | 0.811 | 0.10 0.25
7 | Odesa 44.3 0.00 3.59 0.66 1.63 040 | 1762 | 1.00 | 0.364 | 0.35 | 6.447 | 1.00 | -0.43
8 | Poltava 75.4 0.67 2.32 0.33 1.39 025 0.225 | 0.08| 0.694 | 0.81 | 0.218 | 0.00 0.12
9 | Kharkiv 90.6 1.00 4.53 0.90 1.74 047 | 1052 [ 0.58| 0419 | 0.43] 0942 | 0.12 0.41
10 | Kherson 47.9 0.08 1.01 0.00 1.24 0.16 | 0.483 | 0.23| 0.433 | 0.44 | 2.136 | 0.31 | -0.25
11 | Cherkasy 72.3 0.60 2.01 0.25 1.41 0.27 | 0.283 | 0.11 0.835 1.00 | 0.352 | 0.02 | 0.00

leads to the deterioration of the quality of water resources.

2. The coefficients of operational parameters of reservoirs
are determined as a ratio between their morphological charac-
teristics. The local water flow regulation coefficients for 9 of 11
administrative regions of the Steppe Zone of Ukraine range
from 0.22 to 1.36, which is a significant excess of the permis-
sible norms of the Water Code of Ukraine (Article 82), accord-
ing to which the permissible values of flow regulation coeffi-
cients should not exceed 0.05—0.25 (permissible norms of
modular coefficients of 95 % coverage). For Kherson (2.14)
and Odesa (6.45) regions, this parameter exceeds the require-
ments by many times (with a norm of 0.05 and 0.2, respec-
tively). The obtained simplified calculated indicators empha-
size the ecological danger of the impact of these ponds and
reservoirs on the surrounding natural environment.

3. The proposed methodology for determining specific
and integral indicators of the effectiveness of local surface wa-
ter resource management can be the basis for the development
and implementation of a number of activities to ensure the
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“satisfactory” indicator and further, for more extensive re-
search involving other criteria and signs of the effectiveness of
water resources management. Activities should include the en-
tire range of water protection areas up to the dismantling of
dams of artificial reservoirs. Taking into account the experi-
ence of European countries and the United States of America
to improve environmental safety in the management of water
resources (water use), the following is relevant in the future:

- carrying out a detailed assessment of the suitability of the
operation parameters of the ponds and reservoirs in the basins
of small rivers with the requirements of the current environ-
mental protection legislation;

- performing an ecological, social and economic assess-
ment for each water body;

- ranking ponds and reservoirs according to the ecological
danger of water use;

- developing regional, district or basin programs for liqui-
dation of ponds and reservoirs which do not fulfil their water
management functions.
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MeTta. Po3po0ka cripoligHuX MoKa3HUKiB OLliIHKYU edeK-
TUBHOCTI yHpaBJIiHHS i BUKOPMCTAHHS MICLIEBOIO CTOKY Y
BOJIOCXOBMIIIAX i CTaBKaXx.

Meroauka. BukopucraHi MeToaM iHTerpajabHOI OLIIHKUA
32 TUTOMUMM TTOKa3HUKAMU, 110 XapaKTePU3yIOTh eKCITTya-
TaliliHi TapaMeTpy BOJOMMU. 3aCTOCOBaHI aHATITUYHI (pop-
MYJIM PO3PaxXyHKy MHUTOMUX TOKA3HUKIB, 3HAYEHHS SIKUX
3HaxXomAThCs B iHTEpBaui Bix «—1,0» mo «+1,0», 110 3HAYHO
CIIPONLYE CIPUNAHSATTS OTPUMAaHOI iHbOopMallii.

PesyabraTn. HaBeneHa 3arajibHa XapakTepuCTHKa IITYY-
HMX BOTHUX O0’€KTIB IOCHiIXeHHs. Bu3HaueHi koedilieHTH
eKCIUTyaTaliifHUX TapaMeTpiB BOAOIM i 3apery/aroBaHHS Mic-
1IEBOTO CTOKY. YCTAHOBJIEHI MUTOMI Ta iHTErpajbHUI TTOKa3-
HUKU OL[IHKM e€(DEKTUBHOCTI yIpaBIiHHS MiCLIEBUMU BOIHU-
MU pecypcami. 3arporioHoBaHa (hhopMyIia po3paxyHKy TOpiB-
HSUIBHOTO CyMapHOT'O MOKa3HMKA PU3MKY Ta YMOBHA IIIKajia
pO3MOiTY, 32 SKMMU OLLIHIOETHCS e(PEKTUBHICTD YIPaBIiHHS
MiCLIEBUMY BOOJHUMU pEeCypcaMu B MexXax aaAMiHICTpaTUBHUX
OIUHMIB ab0 PiYKOBMX OaceilHiB ISl eJIeMEHTIB BUOiIpKH,
B3ATOI 10 AOCJiIKeHHs. Bu3HaveHi criBBiqHOILIEHHS IMapa-
METPIiB 3arajibHOI TUIONI TEPUTOPii 3aHATUX Mil CTaBKaMu
(44 %) no tutowi 3aitHATOI BomocxoBuiaMu (56 %) 3a sikoi
CTaBKM YTPUMaOTh Jiuile 25 % Biz 3arajJbHOTO 06’ €MY BOTHUX
pecypciB. [TpakTUUHO 151 BCiX JOCITIIXKYBAaHUX €JIEMEHTIB BU-
OipKM 3HaYEHHS cepeIHbOI NIMOMHU CTAHOBUTH MEHIIIE 2 Me-
TpiB, a 06°eM 10 1 - 10° M>. Uepes 1ie GLBLIICTD BOXOIM Mpa-
LIOIOTH SIK CTABKU-BUIIApOBYBAadi, 1110 TIPU3BOAMTD IO TOTip-
LIEHHS SIKOCTi BOTHUX pecypciB. BusHaueHi koedillieHTH 3a-
PEryJIloBaHHS MiCLIEBOTO CTOKY Ui 9 3 11 anMiHicTpaTUBHUX
obJylacTeil cTernoBoi 30HM YKpaiHM KOJIMBAIOTLCSI B MexKax
0,22—1,36, 110 € CYTTEBUM IEPEBUILEHHIM TOITyCTUMUX
HOPM MOXYJIbHUX KoedilieHTiB st 95 % 3a0e3rmedyeHoCTi B
Mexax 0,05—0,25. st XepcoHcnkoi (2,14) Ta Onecwkoi (6,45)
obnacreii ueit mapameTp y pasu (rmpu Hopwi 0,05 ta 0,2 Binmo-
BiZIHO) MepeBUIILye BUMOTM BoHOro Kopekcy YKpaiHu.

HaykoBa HoBu3HA. 3ampOMOHOBAHI i BU3HAYEHI MTUTOMi
iHTerpaTbHi MOKa3HWKU 3apeTYTIOBAaHHS MIiCIIEBOTO CTOKY Ta
XapaKTepPUCTUKU eKCIUTyaTalliiHMX TMapaMeTpiB BOJOMM Ha
TepUTOPii aAMiHicTpaTuBHUX obnacteit Cteny Ykpainu. Ha-
JaHa OGajbHa OLiHKA BIUIMBY IITYYHMX BOOHMX O0’€KTiB Ha
HaBKOJIUIITHE TIPUPOITHE CEepeNoBUIIe, IO OOIPYHTOBYE it
MiIKPECII0€E BUCHOBKM 11010 HepalioOHaJIbHOCTI BUKOPUC-
TaHH$ BOJU Ta MOAAJIBIIIOI €KCIUIyaTallii TAKO1 3HAYHO1 KiJib-
KOCTI IITYYHUX BOJIOWM, 30KpeMa HEBEJIMKUX CTaBKiB.

IIpakTuuna sHauynmicThb. [IMTOMI MOKa3HUKU e(EKTUBHOC-
Ti YIIpaBJliHHS i BUKOPUCTAHHS MiCLIEBOIO CTOKY, IO YTPU-
MYIOTb y CTaBKax i BogocxoBuilax Creny YkpaiHu, cpoury-
I0Th CIIPUMHSTTS OTpUMAaHOI iH¢opMallii Ta CKOpOUyIOTh Yac
MPUIHSTTS yIPABJIiHCbKUX i BOMOOXOPOHHUX PillleHb.

KirouoBi cioBa: 6odui pecypcu, epexmusnicms eukopuc-
manHs, 600Ha be3neka, Wmy4Ha 6000UMa
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