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Purpose. Based on the author’s materials, to
carry out a preliminary assessment of ecological
and economic losses caused to the fisheries com-
plex of the Kharkiv region as a result of military
actions.

Methodology. Field studies on water bod-
ies of the Kharkiv Region, which were affected
by military actions, were conducted. Public data
of the State Agency of Land Reclamation and
Fisheries of Ukraine in the Kharkiv Region (2021—
2023) were used. The following research methods
were used during the assessment of the ecologi-
cal consequences and economic losses caused to
the aquatic biological resources of water bodies
of the Kharkiv region: analytical — collection of
information from official sources of enterprises
and institutions carrying out economic activities,
control and monitoring of water bodies; geoin-
formation — assessment of the actual hydrologi-
cal regime of water bodies; identification of the
spatial location, measurement of quantitative
and qualitative characteristics of water areas
formed after the reservoirs drying-up; hydrobio-
logical — determination of fish species and other
hydrobiont composition; statistical — for qualita-
tive and quantitative assessment of commercial
ichthyofauna and the economic damage inflicted
to the fishery; forecast —assessment of the poten-
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Mema. Ha ocHosi asmopcbKux mamepiaris,
0aHUX CcMamucmu4Hoi 38imHocmi ma iHWux
Oxepen iHgpopmauii  30ilicHumu nonepeoHto
OUIHKY eK0/1020-eKOHOMIYHUX 8mpam, 3a800HUX
pubozocrnodapcoKomMy KomrsaeKkcy XapKiecbKoi
0b61acmi 8HAC1iO0K 80EHHUX Oill.

Memoduka. BuKkoHaHo nonbosi docnioxeH-
HA Ha sodolimax Xapkiecbkoi 0baacmi, AKi 3a3Ha-
AU MinimapHoeo enausy. BukopucmaHo nybniyHi
OaHi [epxcasHo20 azeHMcmea YKpaiHu 3 pos-
8UMKy Meniopauii, pubHozo 2ocnodapcmea ma
npooososbyux npozpam y Xapkiscekili obaacmi
(2021-2023 pp.). Mi0 yac sukoHaHHA pobomu
3 OYiHKU eKos102iYHUX HACMiOKie ma eKOHOMIY-
Hux 36umkie, 3a080aHUX B00HUM biopecypcam
sodolimuwy XapkiecbKkoi obaacmi, 3acmocosaHi
HacmynHi memoodu 00cCnidueHb: aHanimuyHul
— 004 360py iHpopmayii 3 ogiuiliHux Oxcepen
gidomcme ma ycmaHos, AKi 30ilicHioroms eKc-
nayamayito, KOHMposas ma MOHIMOpUH208i
crocmepexceHHs 8 pezioHi; eeoiHghopmayitiHi —
0714 OYiHKU Cy4yacHO20 2i0posio2iYHO20 pexcumy
B800HUX 06°ekmis; 2i0pobionoziyHi — 017 8U3HQ-
YeHHA 8u008020 CKnady pub ma 800HOI PocauH-
HOCMI; cmamucmuyHi — 04 AKICHOI ma Kinb-
KICHOI OUiHKU MPOMUC/080 YiHHUX sudie pub ma
3080aHUX EKOHOMIYHUX 36UMKi8 npomuc108omy
pubanbcmey; nNpPo2HO3Hi — 048 OYiHKU MomeH-
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tial transformation of the species biodiversity of
the ecosystem in time under different conditions
of further development of the water sector of
Ukraine.

Findings. The impact of military actions on
the conditions of existence of aquatic biological
resources in the Oskil and Pechenegi reservoirs,
on the functioning of special commercial fish
farms, the production of aquaculture products,
and the development of industrial and recrea-
tional fishing in the region has been preliminar-
ily assessed. The calculation of economic losses
for aquatic bioresources of water bodies of the
Kharkiv region was carried out.

Originality. For the first time, a preliminary
assessment of losses for the fisheries industry
(including commercial, recreational fishing, aq-
uaculture) of the Kharkiv region due to military
actions was carried out.

Practical value. The obtained results have im-
portant and multifaceted practical value, in par-
ticular they can be used for: assessment of envi-
ronmental damage caused to Ukraine as a result
of military actions; rational management of wa-
ter and fisheries management due to restoration
of water ecosystems exposed to military impact;
development of recommendations on restoration
of ecosystem services; spread of social awareness
about the post-war environmental challenges of
the future; making decisions about investments
in natural resources and the use of ecosystem
services.

Keywords: Kharkiv region, hydrobionts,
aquatic bioresources, fisheries, ichthyofauna, res-
ervoirs, economic losses.

PROBLEM STATEMENT
AND ANALYSIS OF LAST
ACHIEVEMENTS AND
PUBLICATIONS

In the 21st century, the Russian-Ukrain-
ian war exceeds all other studied wars and
military conflicts in the last 80 years in
terms of scale and consequences. The post-
war restoration of the country, degraded
lands, territories and water areas, ensuring
food and water security are urgent, top-pri-
ority issues today. Abroad, studies on sim-
ilar issues has been covered in numerous

yiliHoi 3miHU 8u008020 bGiOPI3HOMAHIMMSA €eKo-
cucmemu 3 NAUHOM Me8HO20 Yacy 3 Pi3HUX MO8
100asnb6W020 PO38UMKY 800HO20 20Ccnodapcmaa
YKkpaiHu.

Pe3ynabmamu. [lonepedHbo oyiHeHo 6mnaus
gilicbkosux 0ili Ha ymMo8U iCHY8aHHA 800HUX bi-
opecypcie y Ockinecokomy ma [leyeHizbkomy
sodocxosuwax. BcmaHosneHo cyvacHuli cmaH
DYHKYIOHYB8AHHA CcrneyiansHUX mosapHux pub-
Hux eocnodapcms, 8upobHUUMEAa NMPOoOyKUii aK-
8AKYAbLMYPU, PO3BUMKY MPOMUC/IO8020 Ma pe-
KpeayiliHo2o pubasscmea 6 pezioHi. 30ilicHeHO
PO3PAXYHOK eKOHOMIYHUX 36umkie 0719 800HUX
biopecypcie sodolim XapKiecekoi obaacmi.

Haykoea Hosu3Ha. Bnepwe 30ilicHeHa mo-
rnepedHs OuiHKa empam 014 pubHoz20 2ocro-
dapcmea (y momy yucni 015 KomepuiliHozo, pe-
KpeauiliHozo pubasbcmea ma aK8akysasmypu)
Xapkiecokoi 06s1acmi 8Haci00K 80€HHUX Oill.

MpakmuyHa  3HaA4umicme. OmpumaHi
pesynbmamu marome 8axcauee ma pisHornaaHose
MPAKMUYHe 3HQYEHHA, 30Kpema Moxcyms bymu
B8UKOPUCMAHI 0718 OUIHKU 3a80aHUX OO08Kinso
YKpaiHu 36umkie 8HACNIOOK B0€EHHUX Oill;
pauioHanbHo20 8edeHHs 800HO020 MA PubHo20
20crnodapcmea 3a PaxyHoK 8i0HO8/1eHHS 800HUX
eKkocucmem, fAKi 3a3HaAU MinimapHo20 6nausy;
pO3pobKU pekomeHOayili 3 TUMAHb 8i0HOB/EHHSA
eKoCUCMEeMHUX MOoC/y2; MOWUPEHHA COUiasnbHOI
06i3HaHOCMi  NpO  eKosOo2iYHi  MiCAAB0EHHI
BUKAUKU  malibymms; npuliHaAmmsa  piweHo
wooo iHeecmuyili y npupoOHi pecypcu ma
BUKOPUCMAHHA eKocucmeMHUX nocnye.

Kntouoei cnoea: Xapkiecoka obaacme, 2io-
pobioHmu, 800Hi biopecypcu, pubHe 2ocriodap-
cmeo, ixmiogpayHa, 8000CX08UULD, E€KOHOMIYHI
36UmKu.

INOCTAHOBKA NPOBJIEMH TA
AHAJII3 OCTAHHIX JOCJI-
JKEHD I TYBJIKALIN

YV XXI cT. pocificbKo-yKpalHChbKa BiiiHa
3a MacuTadamMu 1 HaCliIKaMH TIEPEBUIILY€E
BCl 1HIM JOCIIKEHI BIMHM 1 BIMCBHKOBI
koH(ikTH 3a ocTanHi 80 pokis. IlicisBo-
€HHE BiIHOBJEHHS KpaiHHU, MeTrpagoBaHUX
3eMeib, TepPUTOPIiid 1 akBaTopii, 3abe3re-
YEeHHS TIPOJOBOIBYOI Ta BOAHOT OE3IEKH €
HaraJdbHUMH, [IEPIIOYSPrOBUMHU TUTAHHSI-
MU CBHOTOZICHHS. 32 KOPIOHOM OCTIIKEH-
Hs TOAI0HOT TPOOIeMaTHKH BUCBITICHO Y

ISSN-L 2075-1508 FISHERIES SCIENCE OF UKRAINE ¢ Ne 1/2024




PRELIMINARY ASSESSMENT OF LOSSES FOR FISH FARMING
OF THE KHARKIV REGION DUE TO MILITARY ACTIONS

publications over the past 15 years [1-5].
Studies of certain aspects of the military
action’s effects on the environment and
protected areas of eastern Ukraine were
given in the works of domestic research-
ers [6-9]. During the two years of the war
in Ukraine, a significant number of hydro-
technical structures (HTS) on water bodies
of various purposes were destroyed, which
caused a significant negative impact on
their hydroecosystems. For example, only
in the first year of the full-scale war un-
leashed by the Russian federation on the
territory of Ukraine, the dams of more than
10 small and medium-sized reservoirs with
an area of more than 30,000 hectares were
destroyed, the volume of commercial fish-
ing in the cascade of Dnieper reservoirs
decreased by more than twice, while in the
seas of Ukraine (Azov and Black) — by
80% [10].

In Ukraine, complex studies of cat-
astrophic military effects on the state of
aquatic bioresources, restoration of eco-
system services, and ensuring food securi-
ty are just beginning.

The current negative situation with bi-
odiversity in Europe may worsen due to
the emergence of new threats [11], which
may be military conflicts and wars [3, 6].
The consequences of the military conflicts
impact on the state of the environment
concern all objects of the biosphere, in par-
ticular, they affect biodiversity, the availa-
bility and quality of water, ecosystem ser-
vices [6, 8, 12].

Combat operations during war cause
significant damage and degradation of
landscapes and territories [4]. The impact
of war and armed conflict is often imme-
diate, but it causes long-term, multifaceted
consequences [3]. As a result of the war,
various ecosystem services become dis-
rupted [4, 13], because the degradation of
water bodies (as a result of munitions, ex-
plosives, mining, detonation of dams, etc.)
will hinder food production, recreational

YUCIICHHUX My OJTiKaIlisX 3a ocTaHHi 15 po-
kiB [1-5]. locmiixKeHHs IEBHUX acIEKTiB
BIUIMBIB BOEHHUX il HA JOBKIUIA Ta 0XO-
POHHI TepuTOpii cxoay YKpaiHU HaBeAeHi
y Mpamsx BITYU3HIHHUX JOCITITHUKIB [6—9].
3a 1Ba pokH BiliHU B YKpaiHi 3pyiiHOBaHO
3HAYHY KUTBKICTh TIAPOTEXHIYHUX CIIOPYIT
(I'TC) na Bozoitmax pi3HOTO NPU3HAYCHHS,
II0 3aBJAJI0 3HAYHOTO HETaTHBHOTO BILTH-
By ix rigpoexocucremam. Hampukian,
TIIPKK Y TIEPIIAN PiK MOBHOMACIITaOHOT
BiliHH, PO3B’si3aHOi pociiicbkoro (denepa-
Ii€F0 Ha TepUTOpii YKpaiHu, 3pyHHOBaHO
rpe6ni noHan 10 Manmux i cepenHix Bomo-
cxosui 1omero monax 30000 ra, obcs-
' KOMEpIiHHOro pudanbcTBa Ha KacKaji
THITPOBCHKUX BOJOCXOBHII 3MEHIININCS
y TIoHaJ 2 pa3u, a Ha MOpsIX YKpaiHu — Ha
80% [10].

B VkpaiHi TUIBKH pO3NOYMHAIOTHCS
KOMIUIEKCHI JIOCIIJDKCHHST KaracTpogiv-
HUX MUTITApHHUX BIUIMBIB Ha CTaH BOJIHHUX
OiopecypciB, BiTHOBJICHHS €KOCHCTEMHHX
CepBiciB Ta 3a0e3MEeYECHHS MPOJOBOIBUOL
Oe3reku.

Hunimnsg HerarmBHa cutyaris 3 0io-
PIZHOMAHITTSIM y €BpoIli MOXe TOTipIIy-
BaTHCA 3aBJSIKM MOsIBI HOBUX 3arpo3 [11],
SIKHMH MOXKYTbh OyTH BOEHH1 KOHQIIIKTH Ta
BiliHU [3, 6]. Hacmiaku BiliCbKOBHX KOH-
(ITIKTIB JUIS CTaHy HaBKOJMIIHBOTO Cepe-
JIOBHII[A CTOCYIOTBCSI yCiX 00’€KTiB Oioc-
(depu, 30KkpeMa BILTUBY Ha O10pi3HOMAHIT-
TsI, HAABHICTD 1 SKICTh BOJIH, CKOCHUCTEMHI
nociyrH [6, 8, 12].

BoiioBi il mig 4yac BIMHU BUKIHKA-
FOTh 3HAYHI MOIIKOKEHHSI Ta JIETPaIallito
na"amadTis i Tepuropiit [4]. Bnnus Biid-
HU Ta 30pOWHUX KOH(IIIKTIB 4acTO € MUT-
TEBHUM, aJie BiH CHPUYUHSIE TOBFOTPUBAII
pi3HOCTOpOHHI Haciigku [3]. BHacmigok
BilfHM MNOPYIICHUMH CTalOTh Pi3HI EKO-
cucTeMHI mociyTH [4, 13], TomMy 1o Jerpa-
Janis BOJAOWHM (YHACHIOK MOTPAIUISHHS
JI0 HUX OO€ETPHUIIACIB, BUOYXOBHUX PEYOBHH,
3aMiHyBaHHs, HifpuBiB nam0 1 rpebenb
TOMIO) OyJie MePEenIKoKATH BUPOOHHUIITBY
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and commercial fishing as a resource use.
This will take place against the back-
ground of large-scale impact on human
health “due to” high levels of environmen-
tal pollution and deterioration of sanitary
conditions [4].

HIGHLIGHT OF THE EARLIER
UNRESOLVED PARTS OF THE
GENERAL PROBLEM.
AIM OF THE STUDY

Against the background of the above,
Ukraine must implement Directives of the
European Union (for example, the Water
Framework Directive) in the field of envi-
ronment. For a warring country, ensuring
the fulfilment of all environmental require-
ments and developing in the direction of
preserving biodiversity and freshwater
ecosystems is an extraordinary challenge.
According to the commitments, it is nec-
essary to achieve a good ecological state
of water bodies in Ukraine as a manda-
tory environmental goal by 2027. Ichthy-
ocomplexes of surface water bodies (as a
component of aquatic bioresources) are a
mandatory component for assessing the
ecological state of fresh water bodies [8,
14]. That is why biodiversity conservation
should be included in military, reconstruc-
tion and humanitarian programs in world
conflict zones (wars).

The purpose of the work: to carry out
a preliminary assessment of the ecological
and economic losses caused to the fisher-
ies complex of the Kharkiv region as a re-
sult of military operations and to propose
promising ways of further research devel-
opment.

MATERIALS AND METHODS

Field studies were conducted on water
bodies of the Kharkiv region impacted by
military actions (Fig. 1).

MIPOIYKTIB XapuyBaHHs, peKpeariitHomy i
KOMEpLiHHOMY pHOaIbCTBY SIK PECYpCOKO-
puctyBanHm. lle BinOyBaTuMeThCs Ha T
MacIITaOHOTO BIUIMBY Ha 30POB’SI JIIOIHU-
HU «3aBJSIKW» BHUCOKHM DIBHIM 3a0py/-
HEHHsI JIOBKIJUIA Ta MOTIpIIEHHs CaHiTap-
HUX YMOB [4].

BUAIVIEHHSA HEBUPIIIEHUX
PAHIIIE YACTHH 3ATAJIBHOI
INPOBJEMHU. META POBOTH

Ha i 3a3HaveHoro Buiie, YKpaina mo-
BUHHA BHKOHYBaTH iMIUIEMEHTOBaHi Jlu-
pextuBu €Bpormnelickkoro Coro3y (Hampu-
xian, Bogny PamkoBy JlupektuBy) y ra-
Iy3i goBKULIS. J{ng kpaiHu y cTaHi BifiHU
320e3MeuNTH BUKOHAHHS BCiX €KOJIOTITHNX
BHUMOT Ta PO3BUBATHUCS Yy HaIpsMmy 30epe-
KCHHsI 010pI3HOMAHITTS Ta MPICHOBOIHUX
CKOCHCTEM € HaI3BHYaWHUM BUKIAKOM.
3rigHO 3 NpUHHATHMHU Ha cebe 3000B’s-
3aHHSIMH, B YKpaiHi HEOOXiTHO JIOCSTHY-
TH JA0OpPOr0 €KOJOTIYHOIO CTaHy BOAHUX
00’€KTIB SIK 000B’A3KOBOT €KOJIOTTUHOT 11111
110 2027 p. IXTIOKOMITJICKCH TTOBEPXHEBUX
BOJTHUX 00’€KTIB (SK CKJIaJJOBa BOTHUX Oi-
opecypciB) € 000B’I3KOBUM KOMITOHEHTOM
JUTSL OL[IHKK €KOJIOT1YHOTO CTaHy MpPiCHUX
BonoiiM [8, 14]. Came ToMy 30epeKeHHS
0i0pi3HOMAHITTSI Ma€ OyTH BKIIIOYCHO 10
BIHCHKOBHX, PEKOHCTPYKLIHHMUX 1 TyMaHi-
TapHUX TPOrpaM y 30HAX CBITOBHX KOH-
(utikTiB (BOEH).

Mertoro poGotu Oys0 3IiHCHEHHS TO-
MEPEHbOT OL[IHKU €KOJOro-eKOHOMIYHUX
BTpAT, 3aBIaHUX PUOOrOCHOAAPCHKOMY
KOMILIEKCY XapKiBCbKOi 00NacTi BHAc-
TiJI0K BOEHHHX [il, Ta BHECEHHS MPOTO-
3HINA TIOI0 MEPCIEKTUBHUX MUISXIB IMO-
JIAJBILIOTO PO3BUTKY JIOCTIIKEHb.

MATEPIAJIM TA METOAU

ITonboBi AOCHIAXKEHHS MPOBEACHO HA
BoJ0Max XapKiBChKOi 007acTi, sIKi 3a3Ha-
JI1 MUTITApHOMY BILTUBY (pHC. 1).
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Pecheneg Reservoir

Oskil Reservoir

Fig. 1. The territory of the Kharkiv region that was under Russian occupation or

in the zone of active hostilities in 2022 [15]

Public data of the State Agency of Land
Reclamation and Fisheries of Ukraine in
the Kharkiv Region (2021-2023) were
also used.

The following research methods were
used during the assessment of the ecolog-
ical consequences and economic losses
caused to the aquatic biological resourc-
es of water bodies of the Kharkiv region:
analytical — collection of information
from official sources of enterprises and
institutions carrying out economic ac-
tivities, control and monitoring of water
bodies; geoinformation — assessment of
the actual hydrological regime of water
bodies; identification of the spatial lo-
cation, measurement of quantitative and
qualitative characteristics of water areas
formed after the reservoirs drying-up;
hydrobiological — determination of fish
species and other hydrobiont compo-
sition; statistical — for qualitative and
quantitative assessment of commercial
ichthyofauna and the economic damage

Takox BHKOpUCTaHO IyONiyHI JaHi
JlepkaBHOTO areHTCTBa YKpaiHH 3 PO3-
BUTKY Melliopallii, puOHOro rocroaapcTaa
Ta MPOJIOBOJIBYMX TporpaM y XapKiBChKii
obmacri (2021-2023 pp.).

[lin yac BUKOHAHHS POOOTH 3 OIIHKH
E€KOJIOTTYHUX HACIIJKIB Ta €KOHOMIYHUX
30UTKIB, 3aBllaHMX BOJHUM Oiopecypcam
BOJIOMMHUIL XapKiBCbKOT 001aCTi, BUKOPH-
CTaH1 HACTYITHI METOJIM JIOCHIJUKeHb: aHA-
aimuynut — 1715 300py iHpopMarii 3 odi-
IHHUX JDKepeNT BIIOMCTB Ta YCTAHOB, SIKi
3IIACHIOIOTh €KCIUTyaTallit0, KOHTPOIb Ta
MOHITOPHHTOBI CITOCTEPEKECHHS B PETIOHI;
2e0iHhopmayitini — 1J1s OLIIHKH Cy4acHO-
'O T1IPOJIOTIYHOTO PEKUMY PIUOK y MEKaX
BOJIOCXOBHII; 2i0pobionoziuni — NJis BU-
3HAYCHHS BUJIOBOTO CKJaJly puO Ta BOJ-
HOI POCIIMHHOCTI; cmamucmuyui — s
SIKICHOT Ta KiJIbKICHOT OIIHKY TIPOMHCIIOBO
LIHHUX BUJIIB pUO Ta 3aBJIaHUX EKOHOMIY-
HUX 30UTKIB MMPOMHUCIOBOMY PHOAIBCTBY;
npoeHo3Hi — NI OI[IHKW TOTEHIIHOT
3MIHM BHWJIOBOTO Oi10pi3HOMAHITTS €KO-
CHUCTEMH 3 IUTMHOM IEBHOTO 4acy 3a pi3-
HUX YMOB TMOJIAJTBIIIOTO PO3BUTKY BOJHOTO
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inflicted to the fishery; forecast — assess-
ment of the potential transformation of
the species biodiversity of the ecosystem
in time under different conditions of fur-
ther development of the water sector of
Ukraine.

The study of ichthyocomplexes of
reservoirs and the collection of material
was carried out using standard modern
research methods [16, 17]. The calcu-
lation of direct losses to the fishing in-
dustry was performed according to the
formula [18]:

N=Z:(np) )

N — the amount of losses caused by
the death of individuals or their illegal re-
moval from the aquatic environment, $;

Z — the cost of products made from 1
kg of raw materials at current retail market
prices in the region at the time of the loss
calculation, $;

n — the number of dead sexually ma-
ture individuals, ind.;

p — average weight of a sexually ma-
ture individual, kg.

As primary data for calculating losses
to the fishery, indicators of the Regime of
fishery exploitation of the Pechenegi res-
ervoir for the period 2018-2028, as well
as the Report on the activities of the State
Agency for Land Reclamation and Fisher-
ies in the Kharkiv region were used [27,
30].

In addition, during the coverage of
debatable research issues, data from
open sources of international and
Ukrainian organizations were used,
which keep statistical records and as-
sess losses in monetary terms caused to
the economy of Ukraine during the war
[10,20-22].

The obtained material was analyzed
and subjected to statistical processing [23,
24] in MS Excel.

rOCIOJapCcTBa YKpaiHu.

JlocimiKeHHsT 1XTIOKOMILIEKCIB BOJIO-
CXOBHII Ta BinOip Marepiany 3IiHCHIOBa-
JIM, BAKOPUCTOBYIOUH CTaHAAPTHI CydacHi
METOJIUKH Jociipkersb [16, 17]. V Bia-
MOBIMHOCTI 110 «METOJMKH PO3PaxyHKY
30UTKIB, 3aloMiTHUX PUOHOMY TOCIIO-
ApCTBY BHACTINOK MOPYIICHHS ITPABHII
puOaIBECTBA Ta OXOPOHU BOJHHX JKHBHX
pecypciBy [18], BHKOHAHO pO3pPaXyHOK
IpSAMUX 30MTKIB pHOHOMY TOCIIOIApCTBY
3a (hopMyIIor0:

N=Z:(np) O]

ne N — po3mip 30UTKIB, 3amOmisiHUX

3arubesnto ocoOuH abo iX HE3aKOHHUM
BIJIYYEHHSIM 3 BOIHOTO CepeioBHIa, $;

7 — BapTICTh MPOAYKIlii, BUTOTOBIIC-
HOT 3 | KT CUpOBHHH, 32 JIFOUUMH PO3PI0-
HUMH PHHKOBHMH I[IHAMH PETIOHY HA MO-
MEHT ITPOBE/ICHHS PO3PAaXyHKY 30UTKiB, $;

N — KUIBKICTh 3aruOJIMX CTaTeBO3pi-
JINX 0COOMH, €K3.;

P — cepeaHs Maca cTaTeBO3piioi 0co-
OWHU, KT.

Sk mepBUHHI JaHI JUISL PO3paxyHKIB
30UTKIB pUOHOMY TOCIOAPCTBY OYyJIH BH-
KOPHCTaHI MOKa3HUKU Pexumy puboroc-
nojapchkoi  excrutyataiii [ledeHi3pkoro
BoJtocxoBuIIa Ha mepiox 2018-2028 pp.,
a TakoX 3BIT MPO MisIBHICTD YIPaBITiHHS
JlepKaBHOTO areHTCTBa YKpaiHU 3 pO3BUT-
Ky Meliopariii, puOHOTo rocrojapcTea Ta
MPOIOBONBUMX MporpaM y XapKiBChKIi
obmnacrti [27, 30].

JlonaTkoBo, IiJT 4YaC BUCBITICHHS JHC-
KyCIHMX TIMTaHb JOCIIKCHHS, 3aCTOCO-
BYBaJIM JIaH1 BIJAKPUTHUX JDKEpesd MiKHa-
POJHHX Ta YKpaiHCHKUX OpraHizaliid, sKi
BEJyTh CTAaTUCTHUYHUN OONIK Ta OLIHKY
30UTKIB, 3aBJAHUX EKOHOMII YKpaiHu 3a
nepiof BiffHH, y TPOIIOBOMY €KBiBaJCHTI
[10,20-22].

OTpuMaHuMii Marepiasl aHai3yBalld i
MiJIaBajlkM  CTaTUCTHYHIN 00polmi [23,
24] 3 BUKOPUCTAHHSAM MaKeTy NPUKIaTHUX
nporpam «Excel» s Windows.
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STUDY RESULTS AND THEIR
DISCUSSION

Fund of fisheries water objects of the
Kharkiv region

867 rivers with a total length of 6,405
km flow through the territory of the
Kharkiv region, of which 172 rivers each
more than 10 km long have a total length
of 4,667 km. Of them, according to the
classification of rivers of Ukraine [25], one
belongs to the “large” — Siverskyi Donets
with a length of 1,053 km (375 km within
the region), six belong to the “medium”
(Oskil, Udy, Lopan, Merla, Oril, Sama-
ra). The rest of the rivers are classified as
“small”. Hydrographically, the territory of
the region is located within the basins of
the Siversky Donets River (21.93 thousand
km? or 69.8% of the region’s territory) and
the Dnipro River (9.47 thousand km? or
30.2% of the region’s territory) [26].

The land area occupied by water bodies
is 91.3 thousand hectares (2.9% of the ter-
ritory of the region), including 46.3 thou-
sand hectares under reservoirs and ponds.

In total, 57 reservoirs were built in the
region (Siverskyi Donets river basin —
42, Dnipro river basin — 15), with a to-
tal volume of 15 million m* and a surface
area of 33,000 hectares. In addition, there
are 2,538 ponds (1,708 in the basin of the
Siverskyi Donets River, 830 in the basin of
the Dnipro River), with a total volume of
229 million m?® and an area of 13,000 hec-
tares. There are also 583 lakes on the terri-
tory of the region with a total area of 44.66
km? and a cooling reservoir of the thermal
power station (TPP) (Zmiivska with an
area of 1.266 thousand hectares [27].

In accordance with the research objec-
tives, the impact of the war on the condi-
tions for the existence of aquatic biore-
sources and fisheries management in the
two largest reservoirs of the Kharkiv re-
gion (Oskil and Pechenegi reservoirs) and
the Siverskyi Donets river basin as a whole
was analyzed.

PE3VJBTATH JOCJIIIXKEHBb TA
iX OBI'OBOPEHHS

®ona pudOrocmoIapCHLKUX BOTHHX
00’exTiB XapKiBIIMHA

Tepuropieto XapkiBcbkoi o0nacTi mpo-
Tikae 867 pivoK, 3arajbHOI0 MPOTSIKHIC-
TI0O — 6 405 KM, 3 HUX JOBKHHOIO OlIbIIIE
10 kM — 172 piuku, IpoTsHKHICTIO 4 667
KM. I3 HUX, 3TiJIHO 3 KJIaCU(IKAIIE0 PIYOK
VYkpainu [25], oHa HaJNEKUTh 0 «BEJH-
kux» — CiBepcbkuii JloHelb, 3 TOBKH-
HOrO 1 053 kM (B Mexax oOmacti — 375
KM), IICTh — J10 «cepenHix» (Ockin, Yiu,
Jlonanb, Mepna, Opinb, Camapa). Pemry
PIYOK BiTHOCSTB JI0 KATEropii «Majux». Y
riporpadiyHOMY BiJIHOIICHHI TEPUTOPIs
obmacTi po3TamioBaHa B Mekax OaceiiHiB
piukn CiBepcbkuii oneup (21,93 tuc.
kM2, 260 69,8% TepuTopii obnacri) Ta piu-
ku Juinpo (9,47 tuc. km?, a6o 30,2% Te-
puTtopii obmacri) [26].

IInomyi 3eMenb, 3aWHATI BOJHUMU
00’ekTamH, cTaHoBIATH 91,3 THC. Ta (2,9%
TepHuTOpii 00JIACTi), Y TOMY YHCIHI IiJ] BO-
JIOCXOBHUIIIAMU 1 cTaBaMu — 46,3 Tuc. ra.

B obnacTi 30ynoBaHO 57 BOAOCXOBHIL
(0aceitn p. CiBepcokuii JJonens — 42, 6a-
ceitH p. Jlainpo — 15), 3aragpHuM 00’€-
MoM 15 MytH M? Ta [UTONIE0 BOIHOTO JI3€P-
kana 33 Tuc. ra. OKpiM TOro, HaJYYEThCA
2538 craBiB (y Oaceiini p. CiBepchbKHid
Jonerns — 1708, y Gaceitni piuku JIHinpo
— 830), zaransuum 06’emoM 229 muH M3
Ta miometo 13 tuc. ra. Ha Ttepuropii 00-
JacTi HasBHI Takox 583 03epa, 3arajJbHOI0
momer — 44,66 kM2, Ta BOIOIMa-0Xo-
nomkyBad 3miiBebkoi TEC, momero 1,266
tuc. ra [27].

BigmoBigHO 10 MOCTaBIEHUX 3aBIaHb
JTOCITIJDKEHHS, TIPOaHaTi30BaHO BIUIHMB Bili-
HU Ha YMOBH iCHYBaHHSI BOJHHX Oiopecyp-
ciB Ta BeleHHsS PHUOHOTrO TOCIOAApCTBA Y
JIBOX HAHOIBININX BojgordMax XapKiBChKOT
obmacti (OckinbchkoMy Ta [ledeHizpkomy
BOJIOCXOBHIIAX) Ta Oaceitni piuku CiBep-
cbkuii JloHens 3aramom.
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The impact of military actions on the
conditions of existence of aquatic biolog-
ical resources in the Oskil reservoir

On April 2, 2022, as a result of military
operations, the water discharge structures
of the hydroelectric power station (HPP)
Oskilska dam (“bottom” water release)
were damaged that resulted to the uncon-
trolled water discharge. After partial re-
pairs by the occupying army, the reservoir
slowly began to fill up in the summer, but
a second, more powerful explosion oc-
curred in the first half of September 2022,
and the HPP itself was mined. As a result,
loss of water from the reservoir continued
and the possibility of regulating water dis-
charge was finally lost. There was an un-
productive loss of water in the estimated
volume of more than 76% of the total vol-
ume of the reservoir. Spawning and feed-
ing grounds for many species of fish were
lost, biotopes where juvenile fish lived in
the littoral zone were destroyed. Fishing
activity on the Oskil reservoir ceased with
the beginning of the full-scale invasion of
the aggressor country.

Specialists of the State Ecological In-
spection calculated the damage to the en-
vironment, which amounts to more than
2.1 billion hryvnias [28]. Some support of
the upper bief remains, that is, part of the
reservoir exists.

According to operational data of the
Communal Enterprise “Company “Water
of Donbass” as of 13.09.2022 (after the
restoration of control over the hydrotech-
nical structures of the Oskil reservoir on
the Oskil river), the level of filling of the
reservoir is approximately 40% of the total
volume, but due to damage to the elements
(the upper part of one of sluices) there is an
unregulated discharge at an estimated rate
of 30—40 m?¥/s. As of September 18, 2022,
unregulated discharges decreased to 10—15
m¥/s and remained approximately at this
level until the end of 2022 [29].

The process of renaturalization of the

BnoiuB BoeHHMX Aiii HAa YyMOBH icHY-
BaHHs BOAHMX OiopecypciB B Ockijb-
CbKOMY BOIOCXOBHIITi

02 xBiTHS 2022 p. yHACTIZOK BOEHHHUX
JIi OyJI0 TOIIKO/PKEHO BOJOCKHUJIHI CIIO-
pynu rpedni Ockinbepkoi 'EC («1oHHUN
BOJIOBHUITYCK), BHACTIJOK YOTO IIOYaBCS
HEKOHTPOJIbOBaHUN ckuJl Boxu. Ilicns
YaCTKOBOTO PEMOHTY OKYMAILIWHOK apMi-
€10 BOJIOCXOBHIIIE BIIITKY MOYAJIO TOBITh-
HO HAaINOBHIOBATUCS, alle IPYTHH, OLTBII
MOTY)KHHUH MIAPUB CTaBCS y MEPIIii MOI0-
BuHi BepecHs 2022 p., a Bnacue ['EC Gyna
3aMiHOBAHOI0. YHACIIJIOK IOTO TMPOJIOB-
KHUIIOCS «CHPALIOBAaHHSI» BOJOCXOBHINA
Ta OyJla OCTaTOYHO BTPaY€HA MOXKIIHMBICTD
perymsinii ckuny Boxu. BinOymacek Hempo-
JIlyKTHBHA BTpaTa BOJIU OPIEHTOBHHM 00-
cAToM ToHaa 76% Bij 3araibHOTO 00’ €My
BOJIOCXOBHIIA. Bynu BTpadeHi HepecToBi i
HaryJbHI IO /Ui 6araThoX BHIIB pHUO,
3HHUIIEH] 610TONHM iCHYBaHHS MOJIOI PO B
JiTopanbHiil 30Hi. Puborocnomapceka -
sUTbHICTh Ha OCKIJIbCHKOMY BOJIOCXOBHIII
MPUITMHWIACA 3 TIOYaTKOM MOBHOMACHI-
TaOHOTO BTOPTHEHHS KpaiHU-arpecopa.

®axiBii Jep:kaBHOI eKOTHCIIEKIIT pO3-
paxyBaiy IIKOAY JOBKULIIO, sSKa CTaHO-
BUTH noHax 2,1 mupa rpusens [28]. Tles-
HUH Tiamip BepxHBOTO 0’€ha 3annmmBCs,
TOOTO YacTHHA BOJIOCXOBHUIIIA ICHYE.

3a oneparuBHumMu ganumu KII «Kowm-
na”is “Bonma J[lonbacy”», craHoM Ha
13.09.2022 (micnst BiZHOBICHHS KOHTp-
OJIF0 HaJ TIAPOTEXHIYHUMHU CIOPYIaMH
OCKiIBCBKOTO BOJIOCXOBHINA HA P. OCKiN)
piBEeHb HAIIOBHEHHS BOJOCXOBHINA CTaHO-
BUTH OpieHTOBHO 40% BiJI 3aranbHOTO 00-
cATY, alie 32 PaxXyHOK IMOILKOKEHHs eJie-
MEHTIB (BEpXHS YacTHHA OTHOTO 3 MIIIO-
3iB) BiAOyBa€Tbcs HEPEryIbOBAaHUH CKUA
Butparamu ouiHoyHo 30-40 wm’/c. Cra-
HoM Ha 18.09.2022 HeperynaboBaHi CKUAM
smeHmmncs 10 10—-15 m*/c 1 3anumanucs
puOJIM3HO TaKUMU 110 KiHug 2022 p. [29].

Ha OinpImiii 9acTHHI KOJHMIIHBOI aKBa-
Topil OCKiIBCHKOTO BOTOCXOBHIIA MOYAB-
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river has begun in most of the former water
area of the Oskil reservoir, and a part of
the reservoir remains in the lower part. A
certain part of the former fish stocks of the
reservoir was distributed in the channel ar-
eas of Oskil and Siverskyi Donets. Spawn-
ing conditions for phytophilic fish species
(Prussian carp Carassius gibelio, common
carp Cyprinus carpio, bream Abramis bra-
ma, roach Rutilus rutilus, radd Scardini-
us erythrophthalmus, white bream Blicca
bjoerkna, pike Esox lucius, European wels
Silurus glanis, perch Perca fluviatilis and
others) in the river in 2022 were unfavora-
ble due to the almost complete loss of shal-
low waters covered with vegetation (its
remains). The water area of the remnants
of the reservoir was hardly able to provide
space for spawning of pelagophiles (asp
Aspius aspius, pikepersh Sander lucioper-
ca, chub Squalius cephalus and others).

The impact of the war on the condi-
tions for the existence of aquatic biore-
sources in the Pechenegi Reservoir

The analysis was carried out on the
basis of open materials of the Siversk-
Donetsk Basin Authority of Water Re-
sources [29]. In 2022, the level regime
of the Pechenegi reservoir was character-
ized by significant fluctuations, different
from the average multi-year dynamics. On
February 24, 2022, the Defense Forces of
Ukraine, in order to prevent the advance
of the enemy, damaged the road on the
reservoir dam in the area of the sluice dis-
charge, but the sluice was not significantly
damaged and the discharge of water into
the lower bay was subject to regulation,
although the sluice itself was located in
the “gray zone”. At the end of March and
throughout April 2022, water discharge
increased significantly and the reservoir
began to “activate”, although it is usually
filled during this period. The consequenc-
es of such a decrease in the level during
the year were not compensated. On Sep-

¢ TIPOIIEC peHaTypalizallii piukH, y HAXK-
Hill YaCTHHI 3aJUIINIacA YacTKa BOJOCXO-
Bumia. [leBHA YacTHHA KOJMHMINHIX PHOHUX
3amaciB BOJOCXOBHINA PO3MOJUIHIACT Y
pycioBux minsakax Ockony Ta CiBep-
cekoro JliHig. YMoBHU ATl HepecTy ¢iTo-
¢ipHUX BHIIB puO (Kapach cpiOmscTHid
Carassius  gibelio, cazan  Cyprinus
carpio, nsm Abramis brama, 1UTITKA
Rutilus rutilus, xpacHomipka Scardinius
erythrophthalmus, tnockupka Blicca
bjoerkna, myka Esox lucius, com Silurus
glanis, oxyHb Perca fluviatilis Tomo) y
2022 p. Ha piuKOBif IiNAHII Oynu HECIpU-
STIMBYAMHU BHACIIIOK MaiKe LIJIKOBUTOL
BTpPAaTU MIJIKOBOJIb, BKPUTHX POCIHHHICTIO
(11 pemTkamu). AKBaTOPIis 3aJTUIIKIB BOJIO-
CXOBHINIA HABPS YK 3MOIVIA 3a0€3MEeUUTH
MIPOCTIp UIsl HepecTy nenarodimip (Oimm3-
Ha Aspius aspius, cynak Sander lucioperca,
TOJIOBeHb Squalius cephalus Tomo).

BnuuB BiliHM Ha yMOBH icCHyBaHHSI
BogHuX OiopecypciB y Ileuenizbkomy
BO/I0CXOBHIIIi

AHaJi3 31iiCHeHO Ha ITiJICTaBl BIIKpPH-
tux MarepianiB  CiBepchKo-/loHEnBKOro
0acellHOBOTO YINpaBIIHHS BOJHUX PECyp-
ciB [29]. Y 2022 p. piBHeBHii pexum Ileye-
HI3BKOTO BOJIOCXOBHIIA XapaKTepU3yBaBCs
3HAYHMMH KOJIMBAHHSMM, BIZIMIHHUMH BiJI
cepeHbOi 0araTopiyHoi TMHAMIKH. 24 JTFo-
toro 2022 p. Cunamu 0060poHHM YKpaiHw,
3 METOI0 MEPELIKOIKAHHS IPOCYBAHHIO
Bopora, OyJ0 IONIKOUKEHO IOpOry Ha
rpebii BOJOCXOBUILA HA AUISHII IIIH030-
BOTO CKHU]TY, aJI¢ IITF03 HE 3a3HAB CyTTEBUX
pYWHYBaHb 1 CKHJI BOIU y HIKHIH 0’€d
MiJiIaBaBCsl PEryIIOBaHHIO, XO4a BIACHE
nuTo3 OyB pO3TAIIOBAHINA y «CIpiid 30H1».
Hanpukinui 6epe3Hs Ta ynpoIoBK KBITHS
2022 p. CKHUJ BOTHU CYTTEBO 301IBIIUBCS Ta
BOJIOCXOBHUIIIE II0YANI0 «CIPAIlbOBYBAaTH-
cs», X0ua 3a3BHUail y 1ieil mepiof mpoxo-
IUTH MOoro HamoBHEHHsA. Haciiaku Takoro
3MEHIICHHST PIBHS MPOTSITOM POKY Tak i
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tember 20, 2022, as a result of rocket fire,
additional damage was caused to water
discharge facilities and the regulation of
water discharge volumes became signifi-
cantly more difficult.

The loss of water from the reservoir oc-
curred as a result of discharges in the terri-
tories under the control of Russian troops,
or due to the destruction of dams and hy-
draulic units by targeted strikes. Complete
or partial devastation was accompanied by
a sharp decrease in the water level, which
has extremely negative ecological conse-
quences for fisheries.

The dynamics of the level regime of
the Pechenegi reservoir in 2022 during
the period of “open” water in comparison
with the previous three years is presented
in Fig. 2.

The normal support level of the reser-
voir is 100.5 mBs.

Therefore, in April-May 2022, during
the spawning of the vast majority of spe-
cies of native ichthyofauna, an abnormally
low level was observed, the water mostly
receded from last year’s thickets of high-
er aquatic and coastal vegetation, which
made it difficult for phytophilous species
of ichthyofauna to spawn.

For pelagophiles, the situation looked
less critical: the open water area of the
reservoir in the lower part of the reservoir
practically did not decrease.

He Oynmu komrieHcoBaHi. 20 BepecHst 2022
p., YHAcCHiIoK pakeTHOro oOcTpimy, Oyiu
HaHECEHI JOMATKOBI MOIIKOMKEHHS BOJIO-
CKUHUM CIIOpYJaM 1 Peryismist 06’ eMiB
CKHJTy BOIH CYTTEBO yCKIIATHIIIAC.

Brpara Bomu 3 BomocxoBHIa BijOy-
Bajach BHACIIJIOK CKHJIIB Ha TEPUTOPISX,
MiJKOHTPOJIBHUX POCIHCHKUM BiliCbKaM,
abo yepe3 pyiHyBaHHS Ipedenb 1 Trixpo-
BY3JIiB IIIeCIPSIMOBAaHUMH ynapamu. [Tos-
He a00 YacTKOBE CITYCTOIICHHS CYIpPOBO-
JOKYBAJIOCh PI3KMM 3MCHIICHHSIM DiBHS
BOJIH, [0 MAJTIO BKpail HETaTUBHI €KOJIOT1Y-
Hi HACTiAKY JUIst puOHOTO TOCTIOAAaPCTRA.

Junamiky piBHeBoro pexumy Ileue-
HI3BKOTO BojocxoBuIa y 2022 p. y nepion
«BIIKPUTOD» BOJIU Y TIOPIBHSIHHI 3 TIOTIEpe-
THIMHA TppOMa POKaMH TIPEICTABICHO Ha
pucyHky 2. HopMmanpHUI MiIIipHHHA pi-
BeHb Bomocxosuma 100,5 mbc.

Otxe, y kBiTHi—TpaBHi 2022 p. mig
4ac HEpEeCTy MEepeBaXKHOi OLTBIIOCTI BH-
niB abopureHHoi ixTiodayHu crocTepi-
raBcss aHOMAJbHO HU3BKUH PiBCHB, BOIA
MePeBaXKHO BIiIHIIIA BiJl MUHYJIOPIYHUX
3apocTeil BUIIOI BOAHOT Ta MpuOepexHOi
POCIMHHOCTI, IO YCKJIaJHUIO HEPEeCT
¢iTopineaM Bupam ixtiodaynu. Jlis
nenarouIB CUTYaIlisl BHIVISAala MEHII
KPUTHYHOIO: BIIKPHTA aKBaToOpis BOMIO-
CXOBHINA Y HIDKHIA 9aCTHHI BOIOCXOBHIIA
MPaKTHYHO HE 3MCHIIIMIACK.
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Fig. 2. Level regime of the Pechenegi Reservoir in 2019-2022
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The Fig. 3 presents the dynamics of the
average monthly water levels at the water
measuring station of the National Nature
Park “Homilshan Forests” (55 km down-
stream from the dam of the Pecheneg Res-
ervoir). The level is represented from the
“zero” of the hydrological post.

The impact of military operations
on fishing activities in reservoirs of the
Kharkiv region

Consumption of freshwater fish prod-
ucts is an important component of the diet
in Ukraine. In the period from 2015 to
2022, it fluctuated from 9 to 12.5 kg of fish
per capita [22]. At the same time, the cal-
culations of the Association of Ukrainian
Fish and Seafood Importers (UIFSA) indi-
cate that the level of consumption of fish
products by Ukrainians is more than 4-5
times lower than in European countries.

In 2021, the artificial formation of the
structure of fish stocks in the region occurs
mainly through the introduction of Chi-
nese and common carps. A total of 2.1806
million individuals were stocked with the
planned values of the corresponding re-
gimes of fishery exploitation of 2.97265
million individuals.

Instead, in 2022, with the planned
values of 2.90535 million individuals, ar-
tificial formation of the structure of fish
stocks amounted to 0.1498 million indi-
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Ha pucynky 3 mpeacraBieHO AWHAMI-
Ky CEpeIHbOMICSIYHUX MOKA3HUKIB PiBHA
Bou Ha BojoMmipHomy mocty HIIIT «Io-
MIJIBIIAHCHKI JIiCK» (55 KM HIXKYE 110 Teuii
BiJl Tpebii [leyeHi3bKoro BOJOCXOBHIIA).
PiBeHb TpeACTaBICHO Bifl «HYIS» Tipo-
JIOT19HOTO TIOCTA.

BnuuB BoeHHUX [iii Ha puGorocmo-
JAapchbKY AisVIbHICTH HAa Bogoiimax Xap-
KiBcbKoi 00J1acTi

CroxuBaHHSI TPICHOBOJHUX PUOOIPO-
IYKTiB € BO)XJIMBHM CKIIQJIOBHM CIIEMCH-
TOM pauioHy B Ykpaini. ¥ mepiog 3 2015
o 2022 pp. mei MOKa3HWK KOJIMBABCS B
Mexax Bin 9 no 12,5 xr pubu Ha JTOAUHY
3a pik [22]. B To#i ke 4ac, po3paxyHKH
Acouianii yKpaiHCbKHX IMIIOpTEpiB puOH
1 mopenpoaykrie (UIFSA) BkasyroTh, 10
piBeHb CHOXKHMBaHHS PHOHOI NPOAYKIIT
YKpalHISIMA y TOHaJ 4—5 pa3iB MEHIIHWH,
HIX Yy €BPONEHCHKUX KpaiHax.

VY 2021 p. mTy4He GOpMyBaHHS CTPYK-
TypHu pHOHHX 3amaciB y obnacTi BinOysa-
JI0CsI, TOJIOBHUM YHHOM, IIUISTXOM BCEJICH-
HS POCIMHOIIHUX BHJIB pHO Ta KOpoma.
3araom Bceneno 2,1806 MITH ex3., 3a mmia-
HOBUX TIOKA3HUKIB BiJIMOBIIHUX PEKUMIB
puborocmnonapcbkoi ekcruryaraitii 2,97265
MJIH €K3.

Haromicte, y 2022 p. mpu 3armiaHo-
BaHUX MOKa3HHKax Ha piBHI 2,90535 muH
€K3. TyYHe (OPMYBaHHS CTPYKTYpH pUO-

-==-average = -2022 year

11T
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Fig. 3. The level regime of Siversky Donets in the «open water» period of 2022
(compared to the average of the previous 13 seasons)
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viduals (5.16% of the plan and 6.9% of last
year’s values).

Harvest of fish in special commercial
fish farms (SCFF) of the Kharkiv region

The harvest of aquatic biological re-
sources in the territory of the region in 74
reservoirs in 2021 amounted to 1447,926
tons, which is 80.4% of the planned values.
The catch of aquatic biological resources
in the territory of the Kharkiv region in
2022 reached 206,991 tons or 11.05% of
the planned values and 14% of the values
of 2021 and was carried out only in 24
reservoirs (32% of the value of 2021). In
general, in 2022, according to the Regimes
of Fishery Exploitation, fishery activities
were to be conducted in 80 reservoirs, of
which 33 reservoirs (41%) were for a cer-
tain time in the zone of active hostilities or
in the territories occupied by the Russian
Federation (cluster 1) in the period after
February 24, while others — although and
in difficult, but relatively more favorable
conditions for fishing activity (cluster 2).
Differences in the achievement of planned
values for catching fish in reservoirs of dif-
ferent clusters are presented in Fig. 4.

In cluster 1, the harvest was carried out
in 11 reservoirs out of 33 (33%) and to-
taled slightly more than 26 tons. It consist-
ed mainly of introduced fish (on average
51%), with the exception of some reser-
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HuxX 3amaciB cranoBmiio 0,1498 muH eks.
(5,16% Bin mnany Ta 6,9% Big MUHYIOPIY-
HUX TTOKAa3HHUKIB).

BusioB puon B CTPI' XapkiBcbkoi
odsacri

Bunos BomHux GiopecypciB y 74 Bozo-
iiMax Ha Teputopii odnactiy 2021 p. cknas
1447,926 T, o cranosuio 80,4% Bij 1ia-
HOBHX MMOKa3HUKIB. BuiioB rizpodiopecyp-
ciB Ha TepuTopii XapKiBCbKOI 00NacTi y
2022 p. mocsar 206,991 T, abo 11,05% Bin
IJIAHOBHX IMMOKa3HUKIB, 1 14,0% Big mokas-
HukiB 2021 p., Ta 37ailiCHIOBaBCS JUILE HA
24 Bononimax (32% Bim mokasHuka 2021
p.). 3aramom, y 2022 p., 3a Pexxumamu
puborocrnonapcbkoi  eKcruTyaTarii, Maja
BECTUCH pUOOTOCTIONAPChKA JisUIbHICT Ha
80 Bomoiimax, i3 HuX 33 Bomoitmu (41%) y
riepiof micis 24 JOTOro MEBHUH Yac Te-
peOyBany y 30HI aKTHBHHX OOMOBUX i
abo Ha oxynoBaHux p¢dh TepuTopisx (kiac-
Tep 1), iHII — Xo4a ¥ y CKJIagHUX, aje
y BIIHOCHO CHPUSATIUBIIINX JJ1s1 puObOroc-
MOJIAPChKOI JIISUTBHOCTI yMOBax (Kiacrep
2). BigMiHHOCTI y BHUKOHaHHI TJIAHOBUX
MMOKAa3HUKIB 3 BWJIOBY pHOM y BOIOWMAax
PI3HUX KJIacTepiB MpeCTaBlIeHl Ha pUCYH-
Ky 4.

VY kinacrepi 1 BUIOB 3/11MICHIOBABCS Ha
11 Bomo#imax 3 33 (33%) i 3aramoM cra-
HOBUB Jenio Oinbiie 26 1. Bin ckiagascs,
TOJIOBHUM YHHOM, 13 pHUO-IHTPOIYIICHTIB

71.3
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Fig. 4. The difference in the achievement of planned values of fish harvest in res-
ervoirs with different degrees of impact of military operations
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voirs, where during the period before hos-
tilities, in the winter period, mainly native
species were caught from the ice: Oskil
— 99.4%, Avangard — 92.7%, Murom —
68.7% and Pechenigi — 63.2% reservoirs.

In water bodies of the cluster 2, fish
harvest was carried out in 13 reservoirs out
of 47 (28%) and in total amounted to about
181 tons for the year, which is more than
87% of the total catch of the SCFF, while
the share of native fish in the catch was
much higher and amounted to an average
of 78%.

Production of aquaculture in the
Kharkiv region

2021 year. 7 legal entities and 3 indi-
viduals submitted reports to state bodies
regarding activities in the field of aqua-
culture for 2021. During the year, 1,138.4
hectares of ponds and 11,089 m? of ponds
were in operation, 1,390 individuals of the
brood stock of common and Chinese carps
were kept, 6,922,700 individuals of fish
seeds were grown and harvested. The total
amount of cultivated aquatic bioresources
was 383.27 tons on an area of 1,972.9 hec-
tares, and the commercial fish catch was
332 tons on an area of 12,920.8 hectares.

2022 year. 3 legal entities and 3 indi-
viduals submitted reports to state bodies
regarding activities in the field of aquacul-
ture. Overall, 321.11 hectares of ponds and
8,000 m? of cages were used for aquacul-
ture, 300 individuals of the brood stock of
common and Chinese carps were availa-
ble, 339,000 individuals of fish seeds were
grown and harvested. The total volume of
cultivated aquatic bioresources amounted
to 265,474 tons on an areca of 9,398.6 hec-
tares, and the commercial fish catch was
168,327 tons on an area of 9,840.9 hec-
tares.

Commercial fishery, which was carried
out in reservoirs of the Kharkiv region ac-
cording to annual limits (prognoses). In the
pre-war period of 2019-2021, at least 200

(y cepemapomy 51%), 3a BUHITKOM [es-
KHUX BOJOCXOBHIII, J¢ y MEPioJ] IO Mmovar-
Ky OOWOBHUX JIii B3UMKY 3 KPHUTH BHIIOB-
JIIOBAITUCH MEPEBAKHO aOOPHUICHHI BUJIU:
Ockinbebke — 99,4%, ABaHTapaiBChKe
—92,7%, Mypomcbke — 68,7% Ta [leue-
Hi3bKe — 63,2%.

Ha Bogoiimax kiactepa 2 BUIJIOB 3ikic-
HIOBaBcs Ha 13 Bopoimax i3 47 (28%) i
3arajioM CkJjaB 3a pik 6mam3bko 181 T, 110
CTaHOBHJIO OlnbIe 87% 3arabHOTO YIIOBY
CTPI, npu 11boMy 4acTKa pHO-BCEICHIIB y
yiioBax OyJja 3HAUHO BUINOIO 1 Jlocsirana y
cepeaHbomy 78%.

Bupo0HunTBO NpoaykKuii aKBaKyJIb-
Typu XapkiBcbKoi o0acTi

2021 p. 3BiTH 10 NIEp’KaBHUX OpraHiB
IIO/I0 JISUTBHOCTI y TaiTy3i aKkBaKyJIbBTYpH
3a 2021 p. monanu 7 HOPUAWYHHX OCIO Ta
3 }izuuHi 0cOOH. YIPOIOBK POKY B €KC-
mryatanii nepeOyBano 11384 ra crasis
ta 11089 M? cazakis, yrpumyBaiocsk 1390
OCOOMH MAaTOYHOTrO IOTOJIB’S KOpoma Ta
POCIUHOITHUX BHJIB pHO, BUPOIICHO Ta
BwIOBJIEHO 6 922 700 ek3. pubomocako-
BOTO MaTepiany. 3arajabHuii 00CAT BUPO-
LIeHUX BOJHUX OiopecypciB ckiaB 383,27
T Ha twiomi 1 972,9 ra, a BUIOB TOBapHOL
pubu cranoBuB 332 T Ha miowi 12 920,8
ra.

2022 p. 3BiTH 10 NEp’KaBHUX OpraHiB
IIO/I0 JISUTBHOCTI y TaiTy3i aKkBaKyJIbETYpH
nonanu 3 ropuanuHi ta 3 (izuvHi 0co0H.
B puborocrnonapchbkiii ekcruryararii 3Ha-
xomunocs 321,11 ra crasiB ta 8 000 m?
cajKiB, y HassBHOCTI 300 0COOMH MaTOYHO-
IO MOTOJIIB’ S KOPOIIa Ta POCIMHOITHUX BU-
JIiB py0, BUPOIIEHO Ta BUIIOBIeHO 339 000
€K3. pHOOII0CaKOBOrO Marepiaty. 3araib-
HUH 00CAT BUPOIICHUX BOJHHX Olopecyp-
CiB ckjaB 265,474 T na miont 9398,6 ra, a
BHJIOB TOBapHOT puOM ctaHOBUB 168,327 T
Ha o 9840,9 ra.

[IpomucnioBwii JIOB, SIKAW 3/1IHCHIOBAB-
csl Ha BOJJOCXOBHINAX XapKiBChbKOi 00macTi
3a IMOPIYHUMH JiMiTaMH (IIPOTHO3aMH).
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tons of aquatic biological resources (214
tons in 2021) were caught in the Pechenegi
Reservoir [30], on Oskil — about 4043
tons [27]. In 2021 and 2022, the harvest
limits of aquatic bioresources of national
significance in water bodies of the Kharkiv
region were not approved and quotas were
not distributed.

Based on data from the monitoring of
prices on the domestic market of fish prod-
ucts in 2022-2023, which was carried out
by the territorial bodies of the State Agen-
cy for Land Reclamation and Fisheries of
Ukraine [21], the potential losses from the
cease of commercial fishery and the sale of
aquatic biological resources were calculat-
ed (Table. 1).

The impact of military operations on
recreational fishing

One of the important ecosystem servic-
es of water bodies in the Kharkiv region
is recreational fishing, which is a type of
active recreation on the water and, at the
same time, a powerful factor in nature con-
servation.

Studies conducted in 2020-2021 on the
rivers and reservoirs of the Kharkiv region
[31] showed that recreational fishermen
actively competed with the commercial
catch of bream Abramis brama and roach
Rutilus rutilus in the Pechenegi reservoir.
For example, recreational catches of bream
in the winter period exceeded commercial

Table 1. Assessment of economic losses
and Oskil reservoirs

VY nepensoenni 2019-2021 pp. Ha Ileue-
HI3bKOMY BOJIOCXOBHIII BHJIOBIIOBAJIOCS
He mermie 200 T BonHux Giopecypceis (214
Ty 2021 p.) [30], Ha OckinbcbkoMy —
omm3bko 4043 T [27]. Y 2021 Ta 2022 pp.
TiMiTH 100yBaHHSA BOAHUX OiopecypciB 3a-
TaJTbHOICPKABHOTO 3HAYECHHS Y BOTOIMax
XapkiBchKoi 001aCTi HE 3aTBEPAKYBAIUCS
1 KBOTH HE PO3IOIIIISITUCS.

Buxonsun 3 JaHMX MOHITOPUHTY IIiH
Ha BHYTPINIHBOMY PHHKY PHOHOT TIPOIYK-
uiiy 2022-2023 pp., 110 31iCHIOBABCS Te-
PUTOpIAIbHUMH OpraHaMy YIPaBIiHHIM
Jep:kaBHOro areHTCTBa YKpaiHU 3 pO3-
BHUTKY Meltioparlii, puOHOTO TOCIIOIapCcTBa
Ta MPOIOBOJIBIUX Iporpam [21], 6ymno pos-
paxoBaHO MOTEHITIHI BTPATH BiJI 3yTTHHKH
KOMEpLIHHOro pudanbCTBa Ta peaizaiii
(mponaxy) BogHHX Oiopecypcis (Tadm. 1).

BnuuB BoeHHUX /ili Ha pekpeauiiiHe
pubaIbLCTBO

OmHier0 3 BaKIMBHX EKOCHCTEMHUX
MOCITyT BOAHUX 00’€KTIB XapKiBChKOi 00-
JIACTi € pekpealliiiHe pubaIbCcTBO K Pi3-
HOBH/JI aKTUBHOTO BiIMOYMHKY HA BOAI Ta,
BOJIHOYAC, TIOTY)KHUH YHHHUK PUPOJIOKO-
PHUCTYBaHHS.

Hocnimkenns 2020-2021 pp. Ha pikax
1 BOJOCXOBHINAX XapKiBchKoi ooacri [31]
MoKa3aJ, 1o Ha [ledeHi3bKkOMy BOJOCXO-
BHII[I PUOAIKHU-TIOONUTEN] AKTUBHO KOH-
KypyIOTh 3 KOMEPIIHHUM BHJIOBOM JISIIIIA
3BUYaiHOrO Abramis brama Ta TUITKH

for commercial fishery in the Pechenegi

Mean value for th? last three Mean retail price per 1 | Estimated losses at
years of commercial harvest, | | o' ¢ 6ot in 2022, USS | 2022 prices, US$
tones
Oskil Reservoir
Total catch* 43.0 2.43 104 490.0
Pechenegi Reservoir
Total catch* 214.0 2.43 520020.0
In total — — 6 005 347.0

Note. * averaged total catch of these fish species: bream, pikeperch, common carp, wels catfish,
Prussian carp, Chinese carps, roach, asp, pike, white bream, perch, rudd, other fish species.
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catches by 39.88-57.29% (2021 and 2020,
respectively). During the winter period,
anglers caught about 80,500 kg of fish on
the Siverskyi Donets and Pechenegi Res-
ervoir.

As of the beginning of 2022, recre-
ational fishing regimes in cultured fish
farms were agreed in 6 reservoirs of the
region, and paid recreational fishing by
business entities was organized. Of them,
1 reservoir was in the occupied zone from
March to September 2022, the others were
in close proximity to the front line during
the same period. The functioning of cul-
tured fish farms (CFF) on these reservoirs
in 2022 looked doubtful.

On 80 reservoirs of the Kharkiv re-
gion, economic activity was carried out
in accordance with the Regimes of fishery
exploitation, which contain sections regu-
lating recreational fishing on each separate
reservoir. On such reservoirs, the subjects
of entrepreneurial activity have organized
paid recreational fishing. The collection
of official information on the state of rec-
reational fishing on such reservoirs has
not been implemented, so it is difficult to
assess it. It is logical to assume that such
fishing was more likely to be carried out in
cluster 2 reservoirs.

Paid recreational and sport fishing as a
state service (according to the resolution of
the Cabinet of Ministers of Ukraine dated
October 30, 2013 No. 801) was not carried
out in the reservoirs of the region in either
2021 or 2022.

According to data of the State Control
of Recreational and Sport Fishing in 2021,
138 people were checked by fish protec-
tion authorities. The catch for 1 person
for 1 fishing trip amounted to 3.6 kg. In
2022, 16 people were checked (12% of
last year’s values), the catch per person
per 1 fishing trip was 6.28 kg, which was
almost twice as high as last year’s values,
but, probably, this difference was due to
the results of a small sample size taken for

3BuuaiiHoi Rutilus rutilus. Hampuknan,
JHOOUTENBCHKI YIIOBH JISIIA Y 3UMOBHH I1e-
pioj mepeBaxaiu MpoMHUCIoBl Ha 39,88—
57,29% (BimnmosimHo 2021 ta 2020 pp.).
3a 3UMOBHI TIepioJl pUOATKU-JIFOOUTEN Ha
CiBepcrkomy Jlonii ta [leyeHizbkoMy Bo-
JIOCXOBHILI BHJIOBIIFOBaIA Oyin3bko 80 500
KT puou.

Ha 6 BomoiiMax 00J1acTi CTaHOM Ha I10-
yarok 2022 p. Oyno moromkeHo Pexumu
JOOUTEIHCHKOTO PHOAIbCTBA B KYJIBTYp-
HUX PUOHUX TOCIIOJApCTBAX Ta OPraHi3o-
BaHO TUIATHE JIIOOUTEIhChKE PUOATBECTBO
cy0’ekTaMu MIANPUEMHHUIBKOT JiSUTBHO-
cti. I3 Hux 1 BomoiiMa mepeOyBaia B OKy-
MOBaHi 30Hi 3 6epe3Hs 1o Bepecens 2022
p., 1HIII — y Oe3nocepenHiii OIM3BKOCTI
no jiHil QpoHTy y TOit xe nepiox. OyHK-
[IOHYBaHHs KYJbTYpHUX PUOHHX TOCIIO-
napet (KPI') Ha ux Bogoiimax y 2022 p.
BUTIISIIA€ CyMHIBHHIM.

Ha 80 Bomoiimax XapkiBcbkoi o0macti
rocCrojiapchka JisIbHICTh 3IHCHIOBAIACh
BinoBinHO 10 PexumiB puborocmoaap-
ChKOI eKCITIyarailii, sKi MICTSITh PO3JIiJIH,
[I0 PErIaMEHTYIOTh JIIOOUTENBChKE PH-
0abCTBO HA KOXKHIN OKpeMii BomoiiMi. Ha
TaKuX BOAOMMAax cy0’e€KTaMM MiJIpHeEM-
HUIBKOT JIISTIBHOCTI OpraHi30BaHO IUIaTHE
nmrobuTenbebke pudambeTBO. 30ip odimii-
HOT 1H(popMaIi MOI0 CTaHy JOOUTEb-
CHKOT0 pu0aIbCTBa HA TAKUX BOJOHMAX HE
3aIpOBaKCHO, TOMY OIIIHUTH HOTO CKJIa]I-
Ho. JIoriuHO KOMyCTUTH, 110 Take pudab-
CTBO 3 OUIBIIOK BIPOTITHICTIO MOIJIO
3ilicHIOBaTHCS y BOAOIIMax Kiacrepa 2.

[lmaTHe mMOOHWTENBCHKE Ta CIOPTHBHE
pHOAIBLCTBO SIK IepXKaBHA MOCIyra (3a mo-
craHoBoro Kabinety MiHicTpiB Ykpainu
Big 30 xoBTHA 2013 poky Ne 801), ani y
2021, ani y 2022 pp. y BogoriMax o0nacTi
He 3/11iCHIOBAJIOCh.

3rizHO 3 TOKa3HUKaMu JlepxaBHOTO
KOHTPOJIIO 32 BEICHHSAM JTIFOOUTEIbCHKOTO
Ta CIIOPTUBHOTO pubanbcTBa, y 2021 p.
opraHamMu puO0OOXOpoHM TepeBipeHo 138
oci0. YioB Ha 1 ocoOy 3a 1 BHI31 CKiIaB

ACTUAL PROBLEMS AND PROSPECTS
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analysis in 2022.

According to preliminary estimates, the
number of anglers in the summer-autumn
period decreased by an average of three
times in 2022 on the territory of the NNP
“Gomilshan forests”, where we conducted
monitoring, and by 11 times on the Peche-
negi reservoir.

It should be noted that a significant
factor of a decrease in catches was the
decision of the Regional Commission on
Technogenic and Environmental Safety
and Emergency Situations dated June 24,
2022 on the ban, the use of small vessels,
motor and other vessels on water bodies of
the Kharkiv region [32].

Consequently, the military actions dur-
ing the full-scale invasion of the Russian
Federation into Ukraine led to significant
losses of fisheries (commercial fishery,
aquaculture and recreational fishing) and
ecosystem services in water bodies of the
Kharkiv region. It is currently difficult to
calculate estimated losses of ecosystem
services of water bodies in the region.
But the estimated economic losses only
for commercial fishery in the Pechenegi
and Oskil reservoirs reached $6,005,347.0
(225,200,512 UAH).

CONCLUSION AND
PERSPECTIVES OF FURTHER
DEVELOPMENT

As a result of the military operations,
significant non-productive water losses
were observed in the two largest reservoirs
of the Kharkiv region — Oskil and Peche-
negi reservoir (Siverskyi Donets River ba-

3,6 xt. Y 2022 p. mepesipeno 16 oci6 (12%
BiJl MUHYJIOPIYHUX TIOKa3HUKIB), yIOB Ha |
oco0y 3a 1 Bui3x ckiaB 6,28 KT, 10 Makxe
B/IBiYi BHILE MHUHYJIOPIYHHUX MOKa3HHUKIB,
ayie, BIPOT1IHO, TaKka PI3HUILI CKJIajacs y
pe3yabTaTi HEBEIMKOTO 00cCsATy BHOIpKU
Jutst aHamizy 'y 2022 p.

Ha Ttepuropii HIIII «l'oMinbmiaHcebki
JICH», JIe MU TIPOBOJWIIA MOHITOPHHT, 3a
MorepeIHiMI OIIHKaMHM, KUIbKICTh puba-
JIOK-TIFOOMTENIB Y JITHBO-OCIHHIN Tmepion
sMeHmmnaca 'y 2022 p. y cepenHboMy
yTpudi, Ha [ledeHi3bKOMYy BOIIOCXOBHIII
—y 11 pasis.

HeoOxiHO 3a3HauWTH, MO CYTTEBUM
YHMHHUKOM 3MCHIIICHHSI TOKA3HUKIB YJIOBIB
SIK JITISI IPOMUCITY, TaK 1 JI7Isl peKpearifHoro
pubanbcTBa cTano pimenHs PerionaabHOT
KOMICIi 3 MUTaHh TEXHOTCHHO-EKOJIOTI9HOT
0e3MeKu Ta HaJI3BHMYAHMUX CHUTYyallild Bil
24 gepeHs 2022 p. ipo 3a00pOHY MPOMUC-
JIOBOTO, JIFOOUTEIBLCHKOTO Ta CIIOPTUBHOTO
pubaIbCTBa, BUKOPUCTAHHS MAJIUX CYJICH,
MOTOPHUX Ta IHIIMX CYyIEH Ha BOIHUX
00’exTax XapkiBcbkoi oomacri [32].

Orxe, BIMCHKOBI il IiJ Yac ITOBHO-
MacIITaOHOTO BTOPTHEHHS POCIHCHKOT (e-
neparii 10 YkpaiHu Npu3BeIn 10 3HaYHUX
BTpaT pUOHOTO ToCIonapcTsa (MPOMHUCITY,
AKBaKyJBTYpPH Ta PEKpealiifHoro pudasib-
CTBa) Ta EKOCHCTEMHUX IOCIYT Ha BOJIO-
itmax XapkiBcbkoi ob6macti. O6uucnuTH
OpIEHTOBHI BTPAaTH €KOCHCTEMHHX ITOCITYT
BOJIHUX OO’€KTIB 00JIaCTI Ha ChOTOJHI
CKIIQJIHO, ajie TiJpaxoBaHi EKOHOMIYHI
30UTKH TUNBKH Uit mpomucity Ha [lede-
Hi3bKOMY Ta OCKIJIbCHKOMY BOJIOCXOBHINAX
caratoth $6 005 347,0 (225 200 512 rpH).

BUCHOBKHM TA NEPCIEKTHUBHU
MHOJAJIBIIOIO PO3BUTKY

BHrac:1itok BilichKOBHX JIiHl y JIBOX Hal-
OlnmpIIMX BopoiiMax XapkiBcbkoi obmacti
— OckinbebkoMy Ta [leueHi3pkoMy BOIO-
cxopuiax (Oaceitn CiBepcbkoro JIiHII)
— CIIOCTEPIrarThCs 3HAYHI HETIPOTYKTHB-
Hi BTpatu Boju. Ha choromni HaOiIbIIImX
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sin). To date, the largest losses have been
experienced by the ecosystem of the Oskil
Reservoir, which has lost more than 60%
of the total volume of water. Spawning
and feeding grounds for many fish species
were lost, biotopes where fish juveniles
lived in the littoral zone were destroyed.

Fishing activities in the Oskil and Pe-
chenegi reservoirs ceased with the begin-
ning of the full-scale invasion of the Rus-
sian Federation.

The catches of aquatic biological re-
sources in the special commercial fish
farms (SCFF) of the Kharkiv region in
2022 amounted to almost 207 tons (11.05%
of the plan) and was carried out in only 24
reservoirs (out of 80 reservoirs with devel-
oped Fishery Use Regimes).

Before the beginning of the large-
scale invasion of the Russian Federation,
1,138.4 hectares of ponds and 11,089 m? of
ponds were in operation, 1,390 specimens
of the brood stock of common and Chinese
carps were kept (as of the end of 2021),
6.92 million individuals of fish seeds were
grown and caught.

In the year after the invasion (the end
of 2022), the area of ponds used for fish
farming decreased by three times (321.11
ha), the area of cages — by 1.4 times
(8000 m?). The number of brood stock of
introduced fish decreased by 4.63 times
(to 300 breeders). This year, 20 (!) times
fewer fish seeds (339,000 specimens) were
grown and harvested.

In 2022, the number of anglers on
the territory of the National nature park
(NNP) “Homilshan Forests” during the
summer-autumn period decreased by an
average of three times, on the Pechenegi
reservoir — by 11 times.

Estimated economic losses only for
commercial fishery in the Pechenegi and
Oskil reservoirs amounted to $6,005,347.0
(225,200,512 UAH).

Water and food security of Ukraine,
post-war restoration of degraded lands,

BTpaT 3a3Hajia exocucremMa OCKITBCHKOTO
BOJIOCXOBHIIA, sika BTparuia noHag 60%
3araJibHOTO0 00csATY BomH. by BTpadeHi
HEPEeCTOBI 1 HATYJIBHI TUIOII JUTs 0araThox
BHJIB pUO, 3HUINEHI OIOTONHM iCHYBaHHS
MOJIOZII pUO B JIITOPANIbHIN 30Hi.

Puborocnogapchka  ASUTBHICTH — Ha
OckinbchbkoMy Ta [IedeHi3bKoMy BOJOCXO-
BUIIAX MPHUITHHIIIACS 3 IMOYaTKOM ITOBHO-
MacIITaOHOTO BTOPTHEHHS .

Bunos BomHux OGiopecypcie B CTPI'
XapkiBchkoi oonacTi y 2022 p. ckiiaB Maid-
xe 207 T (11,05% Bim mmany) Ta 3milic-
HIOBaBcs Jiniie Ha 24 Bojoiimax (i3 80
BOJIOWM 3 po3poOieHnMHU PexuMamu pu-
00T0CIIOAaPCHKOTO BUKOPUCTAHHS).

Jlo mowarKky IIMPOKOMAcCIITaOHOTO
BTOpPTHEHHsI p B ekcruryaranii nepedyna-
70 1 138,4 ra crasis Ta 11 089 M? caaxis,
yTpuMyBaiioch 1390 0coOWH MaTOYHOTO
MTOTOJTIB’ ST KOPOITa Ta POCIMHOIIHUAX BHJIIB
pub (cranom Ha kinenns 2021 p.), Oyi0 BU-
POIIIEHO Ta BHIJIOBIIEHO 6,92 MIIH €K3. 3a-
pHUOKYy.

3a pik Ticias BTOpPTHEHHS (KiHEINb
2022 p.) wioma cTaBiB, MO 3HAXOAUIHCH
y puOOTrocIoIapChKii eKcInTyaraitii, 3SMeH-
mtacst Brpudi (321,11 ra), cankiB — y
1,40 pasa (8000 m?). YUncenpHiCTh MaTOU-
HOTO TIOTOJIIB Sl pUO-IHTPOIYIICHTIB 3MEH-
macs 'y 4,63 pasa (10 300 1uTiHHKIB).
Bupormieno Ta BHIIOBICHO Y Tiei pik y 20
(!) paziB MeHIIe prOOIIOCAIKOBOTO MaTe-
piay (339 000 ex3.).

Ha Tepuropii HIIIT «[ominbiianckki
JCH» KUIBKICTh PHOAIIOK-IIFOOUTETIB Y
2022 p. mijg yac JiTHHO-OCIHHBOTO TIEpio-
Iy 3MEHIIIIAcS y CepeIHbOMY YTPUYi, Ha
[TedenizbkoMy BogocxoBHII — ¥ 11 pasis.

[TinpaxoBaHi eKOHOMIYHI 30UTKH TiJIb-
Ki g mpomucity Ha lledeHizpkomy Ta
OCKITBCBPKOMY BOJOCXOBHINAX —CSTAIOTh
$6 005 347,0 (225 200 512 rpH).

Bonna Ta nponoBosbua Gesreka Ykpai-
HU, TIOBOEHHE BiIHOBJICHHS IeTPaIoBaHNX
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territories and water areas are currently the
main components of national security.

The negative consequences of the loss
of significant volumes of water ecosystems
of water bodies of the Kharkiv region, the
exclusion of many reservoirs of the region
from the function of providing ecosystem
services (due to the lack of accumulation
of drinking and technical water, mining of
banks, pollution of water areas and terri-
tories by products of chemical substances
of munitions, etc.) will have a long-term
impact on social economic development of
this region of Ukraine. The consequences
of the loss of water ecosystems are a threat
to the water supply of cities and towns of
the Kharkiv region, industry, irrigation,
fishing, and recreation. The loss of huge ar-
eas of water, forest and floodplains, which
can be attributed to the Emerald Network
[33], also threatens the fulfillment of the
provisions of the concept of maintaining
biological and landscape diversity on the
European continent.

Eliminating the consequences of mil-
itary actions for the water ecosystems of
Ukraine will require in the future coordi-
nated and harmonious work of specialists
from various fields: ecologists, hydraulic
engineers, biologists, economists, man-
agers and other specialists. It is mandato-
ry to include and evaluate the ecological
and economic efficiency of the received
ecosystem services in the water resourc-
es management model [34, 35]. Using the
example of the Russian-Ukrainian war,
scientists around the world are presented
with the possibility of comprehensive re-
search and the possibility of organizing
comprehensive monitoring, comprehen-
sive assessments and project development
to minimize and prevent the risks of the
impact of military conflicts on water eco-
systems and their ecosystem services in
the future.

3eMeJlb, TEPUTOPIH 1 aKBaTOPii Ha CHOTOI-
Hi € OCHOBHUMH CKJIa[OBUMH HAI[IOHAJb-
HOi Oe31meKu.

HeratuBHi  HacmifKu BiJ  BTpaTH
3HAYHUX 00CArIB BOJHUX EKOCUCTEM BOJIO-
AmMuIr XapKiBChbKOT 001acTi, BUKITFOYCHHS
6aratbOX BOMOMM perioHy 3 (yHKII Ha-
JIAaHHSI €KOCUCTEMHHUX TOCHYT (BHACIIIOK
BiJICYTHOCTI HAKOITMYCHHS IMUTHOI Ta TEX-
HIYHOT BOJIH, 3aMiHyBaHb OeperiB, 3a0py/I-
HEHHs aKBaTOpiil Ta TepUTOPil MPOIyKTa-
MU XIMIYHHUX PEUOBHH OOE€TPHIACIB TOIIIO)
BIUIMBAaTUMYTh TPUBAIHUH Yac Ha COIialb-
HO-CKOHOMIYHUH PO3BUTOK I[bOTO PETIOHY
VYkpainu. Hacmigku BTpar BOJHHX €KOCHUC-
TEeM — II¢ 3arpo3a BOJOMOCTAYAHHIO MICT
1 cenui XapKiBChbKOi 001acTi, MPOMHCIIO-
BOCTI, 3pOIIICHHIO, pUOAIILCTRY, pEeKpealrrii.
Brpara BenmuuesHUX IUION[ BOIHUX, JICO-
BHX Ta 3aIUTaBHUX YTi/lb, SKi MOXKYTh OyTH
BimHecennmu o Emerald Network [33],
3arpoKy€ TaKOK BUKOHAHHIO TTOJIOKCHb
KOHIICMIIIT MiATpUMaHHs O10JIOT1Y4HOTO Ta
JmaHAmagTHOTO PI3HOMAHITTI Ha E€Bpo-
MeHChKOMY KOHTHHEHTI.

JIikBigamis HACIIAKIB BOCHHUX I JUIs
BOJHHX EKOCHCTeM YKpaiHu morpedye B
MaiOyTHEOMY 3JIaTOJKEHOT Ta TapMOHIH-
HOi poboTH (haxiBIiB PI3HUX HAMPSIMIB:
€KOJIOTIB, TiJPOTEXHIKIB, Oi0JIOTIB, €KO-
HOMICTIB, YINpAaBIIHIIB Ta IHIINUX CIHELi-
amicTiB. OOOB’SI3KOBUM € BKIIOUYCHHS Ta
OIIHKa E€KOJIOT0-€KOHOMIYHOI e(eKTHB-
HOCTI OTPHMAaHHUX EKOCHCTEMHHUX TOCIIYT B
MOZEJb YIPABIIHHS BOJHUMH PECYpCaMU
[34, 35]. Ha mpuknani pociiicbko-yKpa-
{HCBKOI BiffHM TIepell HAyKOBISIMH BCHOTO
CBITY IOCTa€ MOMJIUBICTH BCEOXOITHOI'O
JIOCITIJDKEHHST T4 MOXKIIMBOCTI OpraHi3aii
KOMILICKCHOTO MOHITOPUHTY, Pi3HOOIYHHX
OIIIHOK 1 pO3POOKH TMPOEKTIB JJIsI MiHIMi-
3amii Ta HENONYIIEHHS PH3WKIB BIUIHBY
BOEHHMX KOH(QJIIKTIB Ha BOJIHI €KOCUCTEMHU
Ta iX EeKOCUCTEMHI MMOCIYTH Y MaiOyTHBO-

My.
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