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MoctaHoBka npo6nemu. OuiHKka MNOTOYHOI arpo-
KniMaTuyHoi cuTyadii Ha Tni rmMobanbHOro noTEenmMiHHA
€ BaXIMMBUM €TarnoM nrnaHyBaHHS pauioHanbHOI CinbCbKo-
rocrnogapcbkoi OisnbHOCTI. B ymoBax kniMaTUYHMX 3MiH
HaA3BUYANMHO TOCTPO MNocTae npobnema 3abesneyeHHs
CTanoro BMpOOHMUTBA NPOAYKLii pOCIMHHMLTBA 3a OfHO-
YaCHOrO 3HWXEHHSI aHTPOMOreHHOro TUCKY Ha MPUPOAHI
ekocucTeMu Ta AOBKINNsA. Y peanisix cborogeHHs1 HanbinbLu
NepCnekTMBHUM HanpsiMOM PO3BUTKY arpapHOro CeKTopy
YKpaiHn € TpaHcdep 40 KniMaTUYHO OPIEHTOBAHOrO Cinb-
cbkoro rocnopapctea. OcTaHHe nepenbavae nepernsg,
arpoTEXHOOriN B KOHTEKCTI IX EKONOro-eKOHOMIYHOI edbek-
TMBHOCTI 3 ypaxyBaHHSM HWU3KWM arpokrniMaTnyHuX napame-
TpiB, 30Kpema, piBHSA nocywnmeocTi TepuTopin [1]. Came
ToMy npobnemaTunka Bubopy MeTogonoriyHoro miaxogy Ao
OLiHKM arpoOMeTEeOPONOriYHUX iHAEKCIB, siki MpsMo abo orno-
CcepeaKoBaHO XapaKTepuaykoTb CTYMNiHb apuaHOCTI KriMary,
€ HaA3BUYANHO BaXIIMBMM i aKTyanbHUM NMUTAHHAM Cyyac-
HOI arpapHoi Hayku Ta KnimaTonori.

AHani3 ocTaHHix gocnigxeHb i nyonikauin. CyyacHa
KnimaTonorisi y CBOEMY PO3MOPSAKEHHI Ma€e HWU3KY MPUH-
LMNOBO BiAMIHHMX METOOOMOMYHUX MigxodiB A0 OLHKK
NocyLUNMBOCTI KnimMaTy. HainbinbLioi yBarn 3 TOYKM 30py
arpokniMaTU4yHOro panoHyBaHHS Ta NiaHyBaHHS CiflbCbKO-
rocrnogapcbKol AiNbHOCTI 3aCryroByoTb METOAMKM OLLIHKU
Takux iHOeKciB Sk rigpoTtepmiyHui koediuieHT (FTK) [2];
npsaMun AediunT NPUPOLHOrO 3BOSMIOXKEHHA (abo GamnaHc
npupogHoi Bonoru) [1]; iHOEKC iIHTEHCUMBHOCTI MOCyxu 3a
Manmepom (PDSI, poBoni cknagHum y po3paxyHKy Ta ayxe
wunpoko BukopuctoByBaHun y CLUA) [3]; ctaHpapTm3osa-
HWI iHaekc onaais (SPI) Ta ctaHaapTu3oBaHUi iHAEKC ona-
fis i BunaposyBaHHsa (SPEI) [4, 5], ki nopsg i3 BUCOKO
YYTNUBICTIO MaroTb Yy CBOIi OCHOBI HeOomniK BU3HAYEeHHSA
eBanoTpaHcnipadii 3a piBHAHHAM TOpHTBeENTa, sike Ha Tni
3MiH KniMaTy € HenpuUUHATHUM ONS OLiHKM BMNapoOByBaHO-
cTi [6]; inaekc apugHocTi (Al), sknid € ogHMM i3 HaKBiNbLL
NOLUMPEHUX Yy CBITOBIN MpakTuui Ana knacudikauii Tepu-

TOpiN 32 piBHEM MOCYLUMMBOCTI KriMary, € BiOHOCHO Mpo-
CTUM y po3paxyHKy Ta BogHOYac 4OBOMi TOYHO Bigobpaxae
pearnbHy KMiMaTW4yHy CUTyauilo, OCKiNbku 6a3yeTbcs Ha
crtaHpaptumdoBaHomy PAO iHOekci eBanoTpaHcnipadii 3a
MeHmaH-MoHTerToMm [7].

BogHouac, okpim 3a3HayeHux BULLE MiaxoAdiB, iCHY-
I0Tb BIOKpUTI dxeperna Ta 6asv gaHMX arpokniMaTuyHOl
iHpopmaLii, SKi MOXYTb BMKOPUCTOBYBAaTUCS HayKOBLISIMU
Ta npakTukamu. [o ofHiel 3 TakMx 6a3 AaHUX HaneXxuTb
“Global Aridity Index and Potential Evapotranspiration
Database v3” (oHoBneHa y 6epesHi 2022 poky). Lis 6a3a
aBnse cobol Habip cynyTHUMKOBMX 300paxKeHb BMCOKOI
po3ginbHo 3aatHocTi (30 apkcekyHa) wono rrnobanbHol
rigpo-KniMaTUYHOI XapaKTepuUCTUKM MNaHeTW, ycepenHe-
Hoi 3a nepiog 1970-2000 pp., 3@ OCHOBHMMM NOKa3HMKaMM1
eBanoTpaHcnipauii (po3paxyHok 3a piBHAHHAM [leHmaH-
MoHTenTa 3 ypaxyBaHHAM MPOCTOPOBOI CKNagoBoi) Ta
iHOEKCY apyaHOCTI (3 ypaxyBaHHAM MPOCTOPOBUX CKrado-
BMX eBarnoTpaHcnipauii Ta posnoainy onagis). MNepesipka
AKOCTi NPOCTOPOBUX arpOMEeTEOoPOSOriYHMX AaHuX i3 6aso-
BUMM nokasHukammn 6asu gaHux ®AO “CLIMWAT 2.0 for
CROPWAT” Ta 6puTaHcbkoi Ga3u KniMaTUYHUX AaHuX
“Climate Research Unit: Time Series v 4.04” 3acBiguunu
Npo BUCOKY CMOPIAHEHICTb i BiANOBIQHICTE MK HUMWK (koe-
diuieHTn getepminauii cknanu 0,85 ta 0,89 ana esano-
TpaHcnipauii Ta 0,90 i 0,83 gnsa iHOekcy apuaHocCTi, BiA-
noeigHo) [8]. Hapasi “Global Aridity Index and Potential
Evapotranspiration Database v3” € opgHieto 3 Hanbinb-
LIMX AOCTYMHUX METeoponoriyHnx 6a3 aaHux Ans OUiHKM
NOCYLUNMBOCTI KMiMaTy, Lo 3HaWLWno BigobpaxeHHsa y ii
LLIMPOKOMY 3aCTOCYBaHHi Y CBITOBIW NPaKTuL.

BTtim, BpaxoBykou4M MPOCTOPOBUIA KOMMOHEHT 6Gasn
OaHuX, BapTo NepeKkoHaTUCs, HacKinbKu JOCTOBIPHO | TOYHO
BOHa 34aTHa OnucyBaTW peanbHy CUTyauitlo kniMaty Ha
NOKanbHOMY PiBHi, OCKifTbKN BUKOPUCTAHHSA HEAOCTOBIPHUX
AaHVX Y arpokniMaTMyHOMY parioHyBaHHiI Ta MPOrHO3yBaHHi
BNNMBaTUME Ha €deKTUBHICTb 3anpoBaXXeHHs Ain LWoao
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TpaHcepy A0 KMIMAaTUYHO OpPIEHTOBAHOIO  CiflbCbKOrO
rocnogapcrea.

MeTta. 3giNcHUTM oOUiHKY arpokniMaTtu4Hoi cuTyauii
B XepcoHcbkin obnacrti 3a nepioa 1970-2000 pp. 3a gaHumun
6a3n “Global Aridity Index and Potential Evapotranspiration
Database v3” Ta nopiBHATU pe3ynbTatn 3i CTaH4apTM30-
BaHO MeToaukot [leHmaH-MoHTenTa i3 po3paxyHKOM
napameTpiB 3a faHvMK 0bnacHoro rifpoMeTeopOnoriYHoro
LEHTPY, @ TakoX 3 aBTOPCbKOK METOAMKOW, peani3oBa-
Hoto y mobinsHoMy fopatky Evapotranspiration Calculator
(Ukraine) (Takox 3a gaHumy obnacHoro rigpoMeTreoposo-
rYHOro LIEHTPY).

Martepianu Ta MmeToauka gocnigkeHb. 300paeHHs,
Wwo BkNtoYeHo B 6asy panumx “Global Aridity Index and
Potential Evapotranspiration Database v3”, npeacrasneHo
B popmati GeoTIFF ans o6pobkn Ta iHTepnpeTauii B [C-
nporpamax. Y gdkocti 6asoBoro [IC-cepemoBuiia Hamu
6yno BukopucTaHo nporpamHe 3abesnedeHHst QGIS 3.10 A
Coruna. HeobpobneHi 306paxeHHs Byno npoaHanisoBaHo
3acobamMun pacTpoBOro aHanisy Ta knacudikoBaHo Bigno-
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BiQHO 00 rpagauin eeanoTtpaHcnipadii (puc. 1) Ta iHOekcy
apwaHocTi (puc. 2). [Npu ubomy NiKOBi 3HAYEHHHA arpomMeTe-
OpOroriYHNX nokasHukis cknanu 4050 MM Ang pivHoi eBa-
notpaHcnipadii Ta 10 ogMHUUb ANs iHOEeKCYy apuaHOCTI.

Moka3HuKky eBanoTpaHcnipauii Ta iHAeKcy apuaHoCTi
Oyno pospaxoBaHO 3a AaHWMK 06racHoro rigpoMereo-
pororiYHoro LIeHTpPYy XepcoHCbKOi obnacTi 3a craHpap-
TU30BaHUM piBHAHHAM [MeHmaH-MoHTenTa [9] 3a nepiog
1970-2000 pp., a iHOeKc apugHocCTi po3paxoBaHo 3 ypa-
XyBaHHSAM AaHUX rigpoMeTeOopOroriYHOro LEHTPY 3a AaHui
nepioa. IHAeKc apnaHOCTi po3paxoByBanu 3a CTaHAapTM30-
BaHOK MixXHapoaHo metoaukoto [10].

Kpim TOro, ouiHKy eBanoTpaHcripauii 3a AoCnimKy-
BaHWA nepiog Oyno BuMKOHaHO B MOOGINbHOMY AopaTtky
Evapotranspiration Calculator (Ukraine) i3 BukopuctaHHAM
HEYTOYHEHNX (CepedHix) MOKa3HMKIB MEeTeopOororiYyHoro
ingekcy [11].

Pi3HunLI0 B OUjiHLI arpoMeTeopororidyHmnxX iHOeKCIiB BUKO-
HyBanu sik B abBCOMOTHIA BENWYWHI, Tak i y BigcoTkax oo
CTaHgapTHOro Metoay Bu3HaveHHs (MeHmaH-MoHTeNnT).

Puc. 1. Mno6anbHuli nokasHuk esanompaxcnipauii (1970-2000 pp.) 32i0Ho 6a3u daHux “Global
Aridity Index and Potential Evapotranspiration Database v3” (aemopcbka iHmeprnipemauisi)
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Puc. 2. Mno6anbHuli nokasHuk iHOekcy apudHocmi (1970-2000 pp.) 32i0Ho 6a3u daHux “Global
Aridity Index and Potential Evapotranspiration Database v3” (inmepnpemoeaHo 32i0Ho [8])
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Pesynbtat pocnigkeHb. Pesynbsrat MOpPIiBHANBHOI
OLLIHKM Pi3HNX METOAONMONYHMX MiAXOAiB WOAO0 BU3HAYEHHS
MOCYLLMBOCTI KNiMaTy Ha TepuTopii XepCcoHcbKoi obnacTi 3a
nepiog 1970—2000 pp. BKkasyloTb Ha Te, WO 3rigHO Cy4acHOi
knacudikaLii yci Tpy JocnimKyBaHi MeToan KrnacudikyoTb
KnimMaT perioHy sik HaniB-nocyLnmeuii (abo HaniBapuaHwi,
iHgekc apvgHocti B mexax 0,20-0,50). He gmensuucb Ha
BYLLUEBKa3aHe, MOMITHa BigYyTHa Pi3HMUA y OUiHUi Benu-
YMHW eBanoTpaHcnipauii Ta iHaekcy apupHocTi 3a 6aso-
BUMK 306paxkeHHsMKn “Global Aridity Index and Potential
Evapotranspiration Database v3” Ta craHgapTu3oBaHOH
meToaukoto NeHmaH-MoHTenTa. Y Tor camui Yac, BigMiHHO-
CTi MK CTaHOapTU30BaHUM PIBHAHHAM Ta MOAMGIKOBaHUM
(Evapotranspiration Calculator) € He3HauHotO (Tabn. 1).

Po3amax BenuuuHum  eBanoTpaHcnipauii, Bu3Haye-
HOI 3a pi3HMMKM MeToaukamu, cknagas: 1001-1250 gna
“Global Aridity Index and Potential Evapotranspiration
Database v3”, 825-998 ons piBHAHHS MeHmaH-MoHTenTa,
i 704-1020 pna Evapotranspiration Calculator (Ukraine).
Poamax BenuuuHu iHgekcy apuaHocTi cknagas: 0,35-0,50
ons “Global Aridity Index and Potential Evapotranspiration
Database v3”, 0,28-0,72 ans piBHsiHHSA NeHMmaH-MoHTelTa,
i 0,29-0,81 onsa Evapotranspiration Calculator (Ukraine).

TakuMm 4uHOM, “Global Aridity Index and Potential
Evapotranspiration Database v3” mae neBHy noxubky

y BCTaHOBMEHHI iCTMHHOI arpokniMaTmyHoi cuTyauii
B XepcoHcbKin obnacTi. 3aranbHui pesynstat arpokni-
MaTUYHOI Knacudikauii Npy LUbOMYy He BiOPI3HAETbCS Bif
Takoro Ans iHWWX METOAMK, ane MnoTpibHO maTu MeBHy
obauHicTb npu 3actocyBaHHi “Global Aridity Index and
Potential Evapotranspiration Database v3” i He Buko-
pucToByBaTW AaHy 6a3sy sk eauHe gxepeno iHdopmalii.

MopibHa noxmbka moxe ByTW MoB’sidaHa 3 TUM, LUO Ha
TepuTopii YkpaiHn He Oyno >xopHoi 6asucHoi cTaHLii, 3a
SAKMMUN BUKOHYBAsoCsi KapTyBaHHS Ta OLiHKa NpOCTOPOBMX
METEOPONOriYHMX napameTpiB, a ToMy KanibpyBaHHA Ta
Aetanisauis knimaTuyHoi cutyadii mogennto “Global Aridity
Index and Potential Evapotranspiration Database v3” 6yna
HeMOoXxnuBeoto (puc. 3).

BucHoBku. “Global Aridity Index and Potential
Evapotranspiration Database v3” € uiHHUM gepenom Krii-
MaTUYHOI iHcpopMalLlil, THYYKMM Ta 3pYYHUM Y BUKOPWUCTAHHI
B pamkax ['lC. BtiM, 6a3y AaHWX He MOXHa 3acTOCOByBaTU
B SKOCTi €QuHOro mxepena iHdopmauii B OUiHLUi arpokni-
MaTWUYHOI CUTyaLlii, OCKiMbKM iCHYE BWCOKa BIpOrigHICTb
OTPUMaHHS NMOMUIIKOBOI iHCpopmMaUii Woao peanbHol cuty-
auji 3 piBHEM MOCYLUMAMBOCTI KNiMaTty Ha Teputopii YKpaiHu,
OCKiNbK1 Anst XepCoHCbKOI 0bnacTi BiAXWMEeHHs Big CTaH-
OapTU30BaHOI METOAMKN OLHKM METEOPONOrivYHUX iHAEKCIB
cknanun 14-20%.

Tabnuus 1
OuiHka eBanoTpaHcnipauii Ta inaekcy apuaHocTi B XepcoHcbkil o6nacTi (1970-2000 pp.) 3a pisHUMu
MeToAosIoriYHUMMU nigaxogamm
MeTopA ouiHKKN Al ETo PisHunus Al PisHuusa ETo
MeHmaH-MoHTenT (cTaHaapT) 0,50 940 0 0
Evapotranspiration Calculator (Ukraine) 0,50 887 0,00 -53 (5,64%)
Global Aridity Index and Potential Evapotranspiration 0,43 1125 20,07 (14,00%) 185 (19,68%)
Database v3

—— F — g o
35

Puc. 3. ®pazcmeHm pucyHKy u;000 po3mauwlyeaHHs1 6azoeux cmaruil,
eukopucmaHux Ansi nobydoeu “Global Aridity Index and Potential
Evapotranspiration Database v3” (32i0Ho [8])
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Boxerosa P.A., Jluxosug T[1.B., JlaBpeHko C.O.,
Minapcbka 0.0. MoxnuBocTi 3acTocyBaHHs 6a3u AaHuxX
“Global Aridity Index and Potential Evapotranspiration
Database v3” B arpokniMaTtMyHnx ymoBax XepCOHCbKOI
obnacrTi

Meta. 3pgiicHnT  OujHKy arpokniMaTM4Hol  cuTyauii
B XepCoHcbkin obnacTi 3a nepiog 1970-2000 pp. 3a gaHMK
6a3n “Global Aridity Index and Potential Evapotranspiration
Database v3” Ta nopiBHSATM pesynbratv 3i CTaHOapTU3oBa-
Hoto MeToamkoto MNMeHmaH-MoHTelTa i3 po3paxyHKoM napame-
TpiB 3a AaHMMKM OBMacHOro riApOMETEOPOIIONYHOIO LIEHTPY,
a TaKkoX 3 aBTOPCLKOK METOAMKOI, pearni3oBaHo y Mobinb-
Homy gopatky Evapotranspiration Calculator (Ukraine).

MeToaun. BukopnctaHo OCTaHHKO BEpPCi0 NPOCTOPOBOT
0asn arpoknimatnyHmux gaHux “Global Aridity Index and
Potential Evapotranspiration Database v3”. lNpocToposi
306paxeHHsa popmaty GeoTIFF 6yno o6pobneHo Ta npoa-
Hani3oBaHoO iHCTPyMeHTaMmn pacTpoBoro aHanisy [lC cepe-
posuwa QGIS 3.10 A Coruna. [lna po3paxyHKy eBanoTpaH-
cnipauii 3actocoBaHo ctaHgaptTu3oBaHe PAO piBHSHHA
MeHmaH-MoHTenTa, a TakoX MoaudikoBaHy MeETOAUKY
Evapotranspiration Calculator (Ukraine). IHaekc apvaHocTi
BCTaAHBOJIEHO $IK BiAHOLUEHHS KiNbKOCTI onafiB Ao esaro-
TpaHcnipauii 3a 3agaHui nepiog Yacy. padiuHy Ta kapTo-
rpadivyHy poboty BrkoHaHo B QGIS 3.10.

Pe3ynbraTn. BctaHoOBNEHO MiHiManbHy po36iKHICTb Mixk
pesynsTaTamm OLiHKM eBanoTpaHcnipaLii Ta inaekcy apua-
HOCTIi 3a CTaHAAPTU30BaHNM PiBHSAHHAM [TeHmaH-MoHTenTa
Ta MeToAMKow, peanisoBaHolo B Evapotranspiration
Calculator (Ukraine). Po36ixHIiCTb MiX OLiHKOK 3rigHO
“Global Aridity Index and Potential Evapotranspiration
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Database v3” Tta ctangapTHoto meTtogmkoro cknana 14%
Ans iHgekcy apupHocti Ta 19,68% ana esanoTtpaHcnipa-
uii. Knacudikauis teputopii perioHy 3biranacsi 3a Bcima
MeToaukaMmy — HaniB-nocyLwnmeuin knimat. BTim, nomiTHO
HVDKYMI iHOEKC apuOHOCTI 3a paxyHOK MepeoLiHKM Buna-
pOBYBaHOCTI B XepCoHCbkin obnacTi 3rigHo “Global Aridity
Index and Potential Evapotranspiration Database v3” Bka-
3ye Ha Te, WO iHhopmaLiiHO 6a300 MOXHa KOpUCTyBa-
TUCS NULLIE Y SIKOCTi JOMOBHEHHS, NEPLUIOYEProBe 3HAa4YEHHS
MaTMMe 3aCTOCYBaHHS CTaHAAPTHUX METOAMK OLiHKM arpo-
METEOPOSIOrivYHMX iIHOEKCIB.

BucHoBku. “Global Aridity Index and Potential
Evapotranspiration Database v3” € yiHHUM mxepenom krii-
MaTUYHOI iHpopmaLii, THYYKUM Ta 3PYYHUM Y BUKOPUCTaHHI
B pamkax C. BTtim, 6a3y AaHUX HE MOXHa 3acTOCOBYBaTH
B SKOCTi €4AMHOrO Jxepena iHgopmaldii B OUiHLi arpoknima-
TWUYHOI CUTyaLii, OCKINbKM iCHYEe BUCOKa BipOrigHICTb OTpU-
MaHHSA MOMWIKOBOI iH(popMaLii LWoao peansHoi cuTyauii
3 piBHEM MNOCYLINMBOCTI Knimaty Ha TepuTopii YKpaiHu,
OCKinbky ans XepCoHCbKoi obracTi BiAXUNEHHS Big, CTaH-
[apTM30BaHOI METOAMKUN OLIHKA METEOPOIIOTNiYHMX iIHOEKCIB
cknanm 14-20%.

KnroyoBi cnoBa: arpomeTteopornorisi, eBanoTpaHcnipa-
Lis1, iHOeKc apuaHoOCTi, NOCYLUMBICTb, MPOCTOPOBI AaHi.

Vozhehova R.A., Lykhovyd P.V.,, Lavrenko S.O,,
Piliarska O.0. The possibilities of the application of
“Global Aridity Index and Potential Evapotranspiration
Database v3” to agroclimatic conditions of Kherson
region

Purpose. To evaluate the agroclimatic situation in
the Kherson region for the period 1970-2000 according
to the data of the “Global Aridity Index and Potential
Evapotranspiration Database v3” and compare the results
with the standardized method of Penman-Monteith with
the calculation of parameters according to the data of the
regional hydrometeorological center, as well as with the
author’s method, implemented in the Evapotranspiration
Calculator (Ukraine) mobile application.

Methods. The latest version of the spatial database
of agroclimatic data “Global Aridity Index and Potential

Evapotranspiration Database v3” was used. Spatial
images of GeoTIFF format were processed and analysed
with raster analysis toolkit within the GIS environment of
QGIS 3.10 A Coruna. To calculate evapotranspiration, the
standardised FAO Penman-Monteith equation was used,
as well as the modified Evapotranspiration Calculator
(Ukraine) method. The aridity index is defined as the ratio
of precipitation to evapotranspiration for a given period of
time. Graphical and cartographic work was performed in
QGIS 3.10.

Results. The minimal discrepancy was established
between the results of the assessment of evapotranspiration
and the aridity index according to the standardised
Penman-Monteith equation and the method implemented in
the Evapotranspiration Calculator (Ukraine). The difference
between the assessment according to the “Global Aridity
Index and Potential Evapotranspiration Database v3” and
the standard method was 14% for the aridity index and
19.68% for evapotranspiration. The classification of the
territory of the region coincided in all the studied methods —
semi-arid climate. However, the significantly lower aridity
index due to the overestimation of evapotranspiration in the
Kherson region according to the “Global Aridity Index and
Potential Evapotranspiration Database v3” indicates that
the information base can only be used as a supplement,
the primary importance is attributed to the application
of standard methods for evaluating agrometeorological
indices.

Conclusions. “Global Aridity Index and Potential
Evapotranspiration Database v3” is a valuable source of
climate information, flexible and easy to use within the
framework of GIS. However, the database cannot be used
as the only source of information in the assessment of the
agroclimatic situation, since there is a high probability of
receiving false information about the real situation with
the level of aridity of the climate in the territory of Ukraine,
since for the Kherson region the deviations from the
standardized methodology for assessing meteorological
indices amounted to 14—20%.

Key words: agrometeorology,
aridity index, drought, spatial data.

evapotranspiration,
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