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[TpoananizoBaHO OCOOJIMBOCTI TpaHchoOpMallil MoJs o1l

HAH Ykpainu, eya. Jlucoeipcvka, 12, xopn. 106, m. Kuis,

aniB B YKpaiHi Bill CTAHAAPTHOIO KJIiIMAaTUYHOTO Mepioay

1961—1990 pp. mo kinus XXI cr. 3a BU3HAYCHUM ONTUMAIBHUM aHCaMOJIeM perioHaTbHUX KIIMaTUUHUX MOJIENeiH

pO3paxoBaHO TMPOEKIIil CyM OMNadiB IJIsl TPbOX MaiOyTHIX

20-piyHMX TIePioAiB Ta X BITHOCHUX 3MiH IIOJ0 CYy4aCHOTO

nepioay 1991—2010 pp. s ycix nmepioniB y MaiilOyTHbOMY OTPUMAaHO MaKCUMabHE 301TbIIEHHST CEPEeTHbOMICSIUHUX
CyM OMajiiB B3MMKY Ta HABECHi MepeBa)KHO Yy 3axilHOMY Ta MiBHIYHOMY perioHax, HaliMOBipHillle 3MEHIIEHHS

MICSTYHMX CyM ONaaiB MepeadavyaeThbecs BAITKY Ta BOCECHU

y LIEHTPaJbHOMY, CXiTHOMY Ta MiBACHHOMY perioHax.

KiouoBi ciioBa: armocdepHi onaau, perioHajqbHa KJliMaTUYHA MOJEb, aHCaMOJIb Mojeel, KiaiMaTUUHi TIepiou.

AtMmocdepHi omaayd € OJHUM 3 TOJIOBHUX IIO-
Ka3HUKIB, 110 BU3HAYa€ OCOOJMBOCTI PErioHaJIbHOIO
kaimaty. KinbKicTh i C€30HHMI po3MoAdia omamiB —
OCHOBHI (pakTopu (DOPMYBaHHS PEXMUMY 3BOJIOKEHHS
TepPUTOPii, 10 3YMOBJIOIOThH TiIPOJIOTIYHUI PEXKUM,
XapakTep 3BOJIOXEHHS IPYHTY Ta iHIII BaXJIUBi mapa-
METPU €KOJIOTIYHOIO CTaHy Ta KJIMaTMYHUX PECypciB
perioHy. YTBOpeHHs OIajiB Ta iX MPOCTOPOBUIA pO3-
TTOMiJT BUBHAYAIOTHCST CKIIATHOIO B3aEMOIIEI0 IMPKYJISI-
LifHUX IMPOLIECIB K IUIAHETAPHOTO Ta CUHONTUYHOIO
MaciuTabiB, Tak i Me3oMacIITaOHUX TePMOAMHAMIYHUX
pyxiB y atMocdepi Ta MiKpodi3suUHUX MEepPEeTBOPEHDb Y
XMapax, 110 BiAIoBizaloTh 3a (a30Bi Mepexoayd BOAU
Ta YKPYIMHEHHS XMapHUX €JEMEHTIiB. 3Baxkalouu Ha
CKJIAIHICTh TAKOTO KOMILIEKCY Pi3HOMACIITAOHUX TTPO-
1IeCiB, MPOTHO3YBaHHS OMAaaiB OyAb-sIKOI 3aBYACHOCTI
Ta OLIIHIOBaHHS 1X MPOCTOPOBO-YACOBUX 3MiH € HEOM-
HO3HAYHUMU Ta CKJIAAHWMU ISl BUPIIICHHS 3aBOaH-
HaMu. Ha cborogHi y HaykoBili JliTepaTypi Ha TigcTaBi
aHali3y MaHUX Ha3eMHMX CIOCTEPEXXEeHb HABEIEHO 3a-
KOHOMIpHOCTI $IK IJ100ajJbHOro, Tak i perioHajabHUX
MOJIIB OIaiB i yKa3aHo Ha (pakTOpH, 10 BILJIMBAIOThH
Ha ix ¢opMyBaHHSI Ta IPOrHo3yBaHH [15].

bBinbllia yactuHa onafiB, 1110 BUMAAalOTh HA TEPU-
Topii YKpaiHu, noB’sg3aHi 3 HUKJIOHIYHOIO TisIIbHICTIO,
TOMY MOBTOPIOBAHICTb i HAMPSIMOK PYyXy LIMKJIOHIB BU-
3HAYyaloTh IUIOII BUMAAiHHS OMadiB Ta iX CE30HHI 3Mi-
Hu. Teputopii YKpaiHu BIacTUBUIT KOHTUHEHTAJIbHUI
TUIT PIYHOTO PO3MOAiNY OMNajiiB, KOJW 3a Oaratopiu-
HUMM TaHUMUW CyMa OMAadiB 3a TeIUIMI Tepion 3Hay-
HO MEPEBUIILYE KiJIbKICTh OMAfiB 3a XOJOMHUIA TTepiof
[5, 6]. Ons mosnst omamiB XapakTepHa JOCUTH BeIMKa
MiXperioHajibHa BiIMiHHICTb: 3MEHILIEHHS CyM ONaiB
i3 3axo1y, MiBHIYHOTO 3aXOIy Ha IiBACHb, MiBICHHUI
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CXiJl KpaiHM Ta iCHYBaHHSI BILJIMBY Ha KiJIbKICTh OMNaiB
TipCcbKOro peabedy Ta BUCOUMH.

JocaimkeHHs] KiJbKICHUX TTOKa3HUKIB 1 4aCOBHUX
KOJIMBAHb CyM OITAJiB Ha TepUTOpii YKpaiHM 3a Mepiof
IHCTPYMEHTAJIbHUX CIIOCTEPEXKEHb Jal0Th 3MOTY BUILIU-
TU TUTBKYM OKPEeMi TEHJEHIIil TaKUX 3MiH, 3BaXXalouu Ha
HEOQHO3HAUHICTh OTPUMAHMX 32 Pi3BHUMU METOAUKAMU
pe3yabtatiB [1—3]. OCHOBHI MiACYMKU LIMX TOCiIXKEHb
TaKi: Ha 3HAYHIilA YaCTUHI TEPUTOPIl PiuHi CyMU OMaiB
Ha kiHenb XX — mouatok XXI cT. 30inpmmincg Ha
7—10 % 1omo KiIiMaTUYHOI HOPMHU, 3a SIKY, 3a PEKO-
MeHaali€e BcecBiTHROI METEOPOJIOTiUHOI OpraHizallii,
NPUMHATO 3HAUEHHS XapaKTEPUCTUKU Y TaK 3BAHUU
CTaHAApTHUI KiMatuaHuit niepion 1961—1990 pp., ane
€ PETiOHM, JIe KUIbKICTh OIaJiB 3aJIMIIANIACh ¥ MEXax
HOPMM 1 HaBiTh JelIO 3MeHIyBanacs. BinmivaioTbes
3HAaYHE KOJIMBAHHSI PIYHMX i MICSIYHMX CYM OIaliB Y
yaci Ta 3HaYHA MIHJUBICTb Yy MPOCTOpPi. Y piuHOMY
XO#i oraniB, OCOOJMBO HAMPUKIHLI CTOPiUUsl, OKpec-
JIVUIMCSI TEHIEHILiT 10 BUPiBHIOBaHHS 3HAUYE€Hb CEPEIHiX
MICSIYHUX CYM YHACHIJOK iX 30ibLIEHHS y XOJOJHUIA
nepion. Y 0aratboX AOCTIIKEHHSIX BUSBICHO IIUKIIiU-
HIiCTb y piYHUX cyMax onafiB. BuaineHo BiKOBi LMK 3
MepioanyHicTIO 6;113bK0 90 POKiB i BHYTPIIITHHOBIKOBI
LUKIIYHI 3MiHM, cepel SIKMX HalOilblla cTaTUCTUYHA
¥iMOBipHicTh npunanae Ha 10—13-piuni nepionum [35, 6].

B ymoBax cyyacHoi 3MiHM KJliMaTy, O4eBUIHO, CJIij
OYiKyBaTU TOAAJbILIOI TpaHchopMallii perioHaJIbHOTO
noJisl onaaiB B YKpaiHi Ta 3MiHU HOro KilbKiCHUX Ta-
pameTpiB. 3a ouinkamu [6, 15], y moMipHUX IMpoTax
B €Bpomni 10 KiHug XXI CT. MPOTHO3YETHCST TIPUPICT
piuHux cyM onaniB y mexax 0,5—1,0 % Ha gecarupiy-
Ysg 1OAO0 KJIIMAaTUYHOI HOpMU. MOXHA MPUITYCTUTH,
110 OCHOBHOIO IIPUYMHOIO TaKWUX 3MiH IOJISI OIajiB,
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iX CE30HHOr0 PO3MOAUTY Ta IHTEHCHUBHOCTI OKPEMUX
npoleciB Oyne MpPOCTOPOBO-YaCOBE KOJIMBAHHS BMICTY
BOJIOTU Y Tpornocdepi, sike Oyae 3yMOBJIEHO 3MiHAMU
TEPMIYHOTO PEXMUMY 3€MHOI MOBEPXHi Ta MPU3EMHOTO
apy nogiTpsi. BBaxaioTh, 1110 y 3B’5I3KYy 31 3HAUHUMU
IUTonaMy BOJHMX IMOBEPXOHb Ha TUTAHETI Ta ITiIBU-
IIEHHSIM TeMIIepaTypu BHUITApOBYBAHHS HAOIMKATH-
METhCSI 10 MAaKCUMaJIbHO MOXJIMBOIO 3HAUEHHSI — BU-
napoByBaHocTi [15, 18]. Tonmi HagxoaKeHHS BOASIHOI
napu 1o atMocdepu Oyme IMOCTIMHNM i TOMY MPOIeCcH
OIMaJioyTBOPEHHSI He OyayTh OOMEXeHi il BMICTOM y
MOBITPi.

Kpim o4ikyBaHOTO 30UIBIIEHHS BOJIOTOBMICTY B
Tponocepi, BaXKJIMBY POJIb Y 3MiHi KiJIbKICHUX XapaK-
TEPUCTUK TTOJIsI OMajiB, OCOOIMBO Y MOMIpHUX IIMPO-
Tax, BilirpaBaTUMYTb HAMIPSIMOK Ta iHTEHCUBHICTb LIUP-
KyJSLiiHUX TpoieciB. OueBUAHO, 110 s TepUTOpii
VYkpaiHu, ae atMocgepHa HUPKYJIsLis € BU3HAYaIbHOIO
y ¢hopMyBaHHI TIOJISI OTAliB, ypaxyBaHHS 11 MOXJIMBOI
TpaHcdopMallii TPy OLiHIOBAaHHI TPOCTOPOBO-YACOBUX
3MiH Ta iHTEHCUBHOCTiI MPOLECIB ONMag0yTBOPEHHS €
HeoOxinHuM. BrimuB Mikpodi3nuHuX mpoiieciB Ha ora-
JIOYTBOPEHHSI, 30KpeMa yepe3 30ibIIeHHS KOHLIEHTpa-
1ii aepo30JbHUX YACTUHOK, iHTEHCUBHOCTI (ha30BUX
MepexoiiB BOAM B atMoc(epi Ta iH., po3misinaiTh SIK
IpyropsaHi dakropu [4, 6].

[ToGynoBa KIiMaTUYHMUX TPOTHO3iB KiUJIBKOCTI
OIajiB € BaXXJIMBUM HAayKOBMM 3aBHAaHHSM, IO Mae€
0araTo MpakTUYHMX 3aCTOCYBaHb, HaNpUKIad, s
CTPATETriyHOTO TIJIaHYBaHHS PO3BUTKY CITbCHKOTO TOC-
oJapcTBa, C€HEPTeTUKM, TPAHCIOPTY, a TaKOX IS
MOJANbIIOr0 BUKOPUCTAHHS B iHILMX HayKax 0iojoro-
MPUPOAHUYOro HampsMy. PosminbHa 3MaTHICTH TaKuX
MPOrHO3iB Ma€ OYTU AOCUTh BUCOKOIO ISl TOTO, 1100
ypaxyBaTH perioHajibHi 0COOMBOCTI Pi3HUX TEPUTOPIit.
OTprMaTH HAUTOYHIIII OLIHKU MaiiOyTHIX MMOKA3HUKIB
OI1ajliB MOXKHA 3a JOMOMOTIOI0 PEriOHATbHUX KJIIMaTHY-
Hux Mozaeneit (PKM), siki po3paxoBylOTb 3 MOYaTKO-
BUMU i TPAHUYHUMU YMOBaMM 3a MOJEJISIMU 3arajabHOl
mupKyJsiii armocepu ta okeanis (M3LIAO) i Bpa-
XOBYIOTb JETaJlbHy CTPYKTYpPY MiACTUJIBLHOI MOBEPXHi.
O1iHIOBaHHS TOJISI OMAaJiB B YKpaiHi Y CydyaCHUIA Kili-
MaTUYHUH Mepioj Ta MPOTHO3 TEHAEHLIN TPOCTOPOBUX
Ta ce30HHUX 3MiH J0 KiHug XXI c¢r1. 3a nanumMmu PKM
€ METOIO 1IbOTO TOCIiIKEHHS.

Jani Ta MmeTtonuuni miaxomu. ITporHocTUYHiI Moss
omnaniB B YkpaiHi y XXI cT. OyJio OTpuMaHO Ha OCHOBI
chopMoOBaHOro onTumMajabHoro aHcamb6iaw 3 4 PKM
[16], sii Gy;0 BUOpaHO 3 14 Mojeneit, 3aJydeHUX 10
€sponelicbkoro npoekry FP-6 ENSEMBLES [19]. ¥V
paMKax i€l Mi>KHapOJHOI iHIlliaTUBU MOJEJbHI €KC-
NEepUMEHTAbHI PO3paXyHKU BUKOHYBAJU BCi ydyac-
HUKU 3a goromoroio pizHux PKM Tta rpaHuyHux i
noYyaTKoBUX yMOB 3 pisHux M3IIAO, ane nisg enuHoi
PO3paxyHKOBOI 00JIacTi Ta /I OMHAKOBOI PO3paxXyH-
KOBOI CiTKM KPOKOM 25 KM, 30Kpema i IJisl CLieHapiio
BUKWIIIB TApHUKOBUX ra3iB Ta aepo3ojiB SRES AlB
[17], SKi BUKOPUCTAHO y LBbOMY AOCHIIKEeHHi. Kpim

TOTO, BUKOPUCTAHO AaHi €BPOIEChKOi eJIeKTPOHHOI
0asu maHux E-Obs [14] — iHcTpyMeHTanbHi crocTe-
PEXEHHSI METEOPOJIOTiYHOT MepexXi Ta TiAPOJOTiYHUX
MOCTIiB, IHTEPHOJIbOBAHI Y BY3JIU PETYJISPHOI CITKH,
TotoxkHoi npoekty FP-6 ENSEMBLES. 3aysaxumo,
110 JAOULUIbHICTh BUKOPUCTAHHS JJIs1 TepUTOpil YKpa-
iHmM i TouHicTh maHux E-Obs BcTaHOBIEHI aBTOpaMu
y crarti [12] 3a pe3ynbTaTamu Bepudikallii JTaHUMU
cnoctepexeHb 3 KiiMaTuuHOro kagactpy YKpaiHu.
3acrocoBaHi gaHi PKM ta E-Obs MaioTs BUIbHUI 10-
ctyn B IHTepHeTI.

3natHictb PKM nmocToBipHO BinTBOprOBaTH Kijb-
KiCHI TTOKa3HUKU KJIIMATUYHUX XapaKTepPUCTUK HA Te-
puTopii YKpaiHu OLiHEHO Yy MonepeaHiX podoTax aBTo-
piB, 30KkpeMa y myousikaiii [11], y sKiii BepudikoBaHO
MozenbHi po3paxyHku PKM REMO kiimatnyHumu
nanumu 6a3 CRU Ta E-Obs y crangapTHUIA KiiMaTuy-
Huit nepion 1961—1990 pp. ¥V ny6uikauii [7] Bukopuc-
taHo Ty camy PKM REMO mig ouiHIOBaHHS 3MiHK
piuKOBOTO CTOKY B YKpaiHi 1o 2050 p. ¥ nmonepenHix
pobotax aBtopiB [8§—10], 9K i B iHIIMX MyOJiKaLlisX,
30KkpeMa [15], TakoX OOBEIeHO, IO BUKOPUCTAHHS
ancam6mo PKM mae nepeBaru nepes 3acTOCyBaHHSIM
OKpEeMHUX MOJIEIeH, OCKIIbKY JA€ 3MOTY 3MEHILIMUTH T10-
XMOKU Ta JOBIpYUIA iHTEPBAJI y MPOTHO3aX.

MeTtoanuHi migxoan 10 (GOpMyBaHHS ONTHUMAasb-
Horo aHcambOa0 PKM sl ouliHIOBaHHSI i MPOTrHO3Y
MOJIiB TEMIEPaTypy Ta OMAAiB HAa TEPUTOPil YKpaiHu
1o kiHug XXI cT. ynepiue HaBeAeHO aBTOpaMu y Mmy0-
jikauii [16]. 3ayBaxkumo, 110 TPOrHO30BaHi 3HAYEHHS
KJIIMAaTUYHUX XapaKTEPUCTUK, OTPUMAHI i3 3aCTOCYBaH-
HSIM TIeBHUX CLIeHapiiB, Hanmpukiaan [17], 3a riocapieM
MixypsA0BO1 IpyIM €KCIEPTiB 31 3MiHU KJIiMaTy Ha3U-
BaIOTh “IIPOEKIIE€I0”, 1100 BiAPi3HUTHU BiJ 3BUYAHOTO
nporHoay [15]. 3acTrocoBaHi METOAMYHI MiAXOAU MOAI0-
Hi 10 miaxoniB [13], OCKiabKM [J1s1 KOPEKILil MOXUOOK
npoekuiii PKM BUKOpuCTaHO aguUTUBHUIA METOM ISt
TeMIepaTypU, ONMCaHUI y cTaTTi [8], Ta MyJIbTUILTIKA-
TUBHUI — JUISI OMaJiB, HABENEHUI HIKYE.

Ilo cyti KIiMaTU4HI XapaKTepUCTUKUA Y ManOyT-
Hi Mepioay po3paxoBaHO 3 BMKOPMUCTAHHSIM 3HA4YeHb
E-Obs y 6azosuii nepion (E-Obs, ) i 3HaueHb aHcaMO-
niB PKM y 6azosuit (RCM, ) i maiidytni (RCM
Mepioau 3a TaKMMU PiBHSIHHSIMU:

future)

11 agutuBHoro (Proj_add. ) meromy

future

Proj_add_ = E-Obs__+ (RCM,, . — RCM, ), (1)

future future

IUIST MyJTBTHTITIKaTUBHOTO (Proj _mult

(RCM

) MeTomy

future

Proj_mult = E-Obs / RCM, ). (2)

future base future

OueBUAHO, 110 BUPA3M B IyxXKax — 1ie abcomoTHi (1)
Ta BiTHOCHI (2) 3MiHU XapaKTepPUCTHUK.

PKM no ancam0:to0 BinOupanu 3a po3paxoBaHUMU
CTaTUCTUYHUMM TapaMeTpaMu, 30KpeMa KoeillieHT
KOpEeJIALil i cepeMHbOKBAAPATUYHY MTOXUOKY BUKOPUC-
TOBYBaJu K Kputepii Binoopy PKM no ancamb6iio mis
MOJANBLIIOrO MPOTHO3YBaHHS TMOJIB OIaliB B YKpai-
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Hi y XXI cr. OueBHIHO, 110 KOeMIlliEHTH KOpesIsilii
nokasytoTth, sIK aaHi PKM BiaTBOpIOIOTh piuHMI Xif
KiJIbKOCTi omafiB B YKpaiHi, a cepelHbOKBaApaTUUHi
MMOXMOKM — BiAMIHHOCTI Y KiJTbKOCTi OTIafiB 3a JTaHUMU
PKM i E-Obs. Tomy, yum BUIMI KoedillieHT Kope-
JISLET 1 YyMM HUXKYaA CepeaHbOKBaJpaTUyHa MoXuOKa,
TUM BUILIA SIKiCTh Mojei uu aHcaMm0o1t0 PKM y BiaTBO-
peHHi 3MOJe/IbOBAHUX MOJiB omnafiB. TakuMm 4YUHOM,
3a BKa3aHUMHU KPUTEPiIMU OTPUMAHO ONTUMAaIbHUI
a"cam06ib 3 yotupbox PKM: REMO, RCA3-E, RRCM
ta RCA3-B [16].

OuikyBani mpocTopoBi Ta ce30HHi TpaHchopmanii
nons omaniB. [lonst omamiB mist Teputopii YKpaiHu
pO3paxoBaHO Ta MpoaHali3oBaHO AJsI Tpbox 20-piu-
HUX TepioaiB: Ha Hanbaxuy (2011—2030), cepenHio
(2031—2050) Ta Binmaneny (2081—2100) mepcriekTuBy.
BusHaueHo MicsyHi, C€30HHI Ta piyHi CyMu OIaiB i3
3aCTOCYBAaHHSIM MYJIBTHILIIKATUBHOI TIPOLICAYPU KO-
peKlil MPOTHO30BaHUX 3HA4YeHb IS KOXHO1I PKM.
Po3paxyHku BUKOHaHO i Beix 1169 By3iiB Monesib-
HOI CiTKM Yy MeXax TepuTopii YKpaiHU. YcepeaHEeHHS
MMPOBOJMIIM 151 BCi€T KpalHU Ta 5 pErioHiB, BUAIIEHUX
3a MoAiOHICTIO (piduKo-reorpadiyHUX YMOB, OJTHOTUII-
HICTIO MpPOSIBY KJiMaTOYTBOPIOBAJIbHUX YWHHUKIB,
BiJIHOCHOIO OJTHOPiIHICTIO TOJIiB KJIiIMaTUYHUX XapaK-
TePUCTUK Ta aAMiHICTPATUBHO-TEPUTOPIiaJIbLHUM TTO-
JIJIOM JIep>KaBM aHAJOTiYHO A0 palilOHyBaHHS B My0-
mikarrisix [§—10, 18].

1 ycepenHEHUX 3a perioHaMu 3HaY€Hb CYyM OIla-
niB 3a aHcamb6iem 3 4 PKM po3paxoBaHO IOBipyi iH-
tepBanu (Q +) 1 piBHA mosipu 0,95.

3MiHM MOJIsT OTIA/liB HAa TEPUTOPii YKpaiHU Yy mepion
Haiionuxyoro maitoyrHeoro 2011—2030 pp. npeacraB-
JieHo JaHuMM Tabj. 1 i puc. 1. AHani3 gaHux Tao6na. 1
3aCBiuye, 1110 B el Mepion y OLTbIIOCTI MiCSIIiB POKY
JIJIST BCiX pErioHiB MPOrHO30BaHi 3MiHU MICIYHUX CYM
omnafiB (A) He MEPEBUILYIOTh MEX TOBIpYMX iHTEPBAJIiB
cepeaHix 3HaueHb ancam6is 3 4 PKM (Q=+). Tomy Taki
3MiHM MOXHa PO3MISIIATU SIK KOJMBAaHHS KiJbKOCTi
OIMaJliB Y MeXaX BapiaTUBHOCTiI aHCAMOJIIO 3a 3aaHOTO
piBHs goBipu 0,95, a TakoX SIK TeHIEHIIii 3MiH. SIKII0
OTpUMaHi 3HAYEHHSI 3MiH TEepPEeBUIIYIOTh ab0 JOpiB-
HIOIOTh MEXi pO3paXOBaHUX MOBIpUMX iHTEPBaJiB (BU-
MJIEHO XUPHUM 1IpudTom B Tad. 1—3), To iXx MoXHA
pO3rIsAaT SIK JOCTOBIpHiI ab0 K TMEBHY TEHACHIiIO
3MiHM KJIIMAaTMYHOI XapaKTEPUCTUKM.

Y nepion Haitbmkyoro maiidoytasoro 2011—2030 pp.
(Taba. 1, puc. 1) O4iKyIOTbCS 3MiHU MiCSTYHUX CYM OIla-
JIiB Pi3HUX 3HAKIB K Y CE30HHOMY XO/Ii, TaK i Y TpOCTO-
poBomy BuMipi. [1py oMy HaOUIbLIT 3HAYEHHS IPU-
poCTy CyM oMajiiB OTPUMAHO Y TPYIHi, CiuHi, Oepe3Hi Ta
KBiTHi, a 3MEHILIEHHSI KiJIbKOCTi OMaAiB MPOTHO3YEMO Y
CEpITHIi Ta >KOBTHI IUJISI YCiX PETiOHIB.

JInst oLiHKM 3MiH KiJIbKOCTi OMajiB TakKoX Tpa-
IULIAHO 3aCTOCOBYIOTH BimHOCHI ommHuli (%), sKi
HEOOXiIHI JUIsI pO3paxyHKIB y JESKUX KJiMaTo3aIex-

Tabauysa 1. Ilpoexuisn 3a ancamébaem 3 4 PKM no pecionax Yxpainu cepednix micsaunux i piunux cym onadieé 3 0ogipuumu inmepeaiamu
y 2011—-2030 pp. ma ix 3min (mm) gionocro 1991—2010 pp.

Table 1. Projection by the ensemble of 4 RCM of monthly and annual precipitation with confidence intervals and changes (mm)
Jor Ukraine and regions in 2011—2030 relatively to 1991—2010

[TiBHi 3axin Llentp Cxin [liBneHb Ykpaina

Micsupb _ _ _ _ o _
O+, v | A,wm | O, wu hi} O+, v | Avm | O, wm wa’f O+, wm ﬁh} O+, wm 6{4
I 43 £ 8 7 40£9 8 38+ 8 5 479 8 31£9 1 39£9 6
11 38+ 6 2 40 £9 4 31£6 0 439 4 29+5 -1 36 £7 2
111 45+ 9 7 44 £ 8 6 45 £ 11 8 47 £ 17 7 3519 3 43 £ 10 6
v 48 £ 7 7 46 £ 7 4 44t 6 9 41 £8 7 385 9 43+ 6 7
\% 59 £ 16 3 74 £ 15 7 46 + 14 1 45 £ 10 0 36 £38 0 5213 3
VI 67 = 17 0 82 + 22 8 64 + 15 0 60 = 11 8 459 1 64 + 15 3
VII 69 *+ 26 -3 100 £ 27 6 59+ 15 -2 52+ 11 4 34 £ 11 -3 64 + 18 0
VI 50 £ 11 -3 65+ 14 =3 40+ 9 =7 28 £ 12 -4 287 =7 43 + 10 =5
IX 55+9 -2 65+ 10 1 53+ 11 -1 69 + 15 20 41 £ 6 1 56 £ 10 3
X 44 £ 11 =2 43 £ 11 =3} 34+7 —4 40 £ 4 0 27+ 4 —4 37 £ 8 =3
XI 54 £ 11 7 47 £ 12 6 43 £ 10 2 44 £ 10 3 42 £ 15 2 46 + 12 4
XII 44 £ 11 7 46 + 11 6 40 £ 13 4 5114 5 39+ 12 3 43 £ 12 5
Pik 616 + 131 29 690 £ 140 | 51 | 538+ 115| 17 |[566+t116| 62 | 424+£90 | 6 |568+119| 31
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Puc. 1. TIpoekiiist 3MiH cepenHiX MicsiyHUX i piyHMX cyM omnafiB (%) mo perioHax BimHocHO 1991—2010 pp. 3a ancambiem 3 4 PKM

y 2011—2030 pp.

Fig. 1. Projection by the ensemble of 4 RCM of monthly and annual precipitation changes (%) for regions in 2011—2030 relatively

to 1991-2010

HUX Taly3s1X HayKu Ta eKoHOoMiku (puc. 1). BimHocCHi
30UIBbIIEHHS MICSIYHUX CYM OINAiiB MOXYTb OyTM Mak-
CUMAaJIbBHUMM Y CiuHi — 10 26 % Ha 3axomi, y Oepe3Hi —
10 21 % y uentpi, y KBiTHI — 10 32 % Ha miBOHI, y
BepecHi — 10 42 % Ha cxoni i B rpyaHi — g0 19 % nHa
MiBHOYI. 3MEHILIEHHS MiCIYHUX CYM OMAaiB MPOrHO3Y-
€ThbCS Ha BCill TepuTopii Kpainu y ceprHi (1o —20 % Ha
miBaHi). B iHII Micsii Jita Ta B KOBTHI 3MCHIIICHHS
omafiB oymsbke 10 —10 %. [TporHo3oBaHMi MOXKIUBHI
Jliarma3oH 3MiH CyM MiCAYHMX OINajiB B Lieil Tepion B
Ykpaini — Big —20 mo +42 %. Cepen perioHiB Haii-
Oibli 3MiHM y OiK SIK 30iIbIIEHHSI, TaK i 3MEHILLIEHHS
MICSIYHUX CYM OMajiB OYiKyeEMO Ha MiBIHi.

Piuni cymu omanis (puc. 1) y HaitOmkye MaiiOyT-
HE MMOBIPHO 3pOCTYTh B ycix perioHax (mo +12 % Ha
cxomi Ta +7 % y cepeaHbOMY IS KpaiHu), ajie OTpH-
MaHi 3MiHU BKJIQIAIOTbCA Y MEXi JOBIPUMX iHTEPBAJIiB
3aCTOCOBAHOIo aHcamoOuo (Tabm. 1).

V 1ab1. 2 HaBeeHO MPOEKIIiI0 3HAaYeHb CYM OMaiB, 1X
JOBipYi iHTepBaIKM Ta 3MiHM I Tiepioxy 2031—2050 pp.
Sl i B monepenHiii mepioa, 3MiHU Maitke B yCi Mics1li Ta
JUIST BCiX PETiOHIB HE TMEPEeBUIIYBATUMYThH BiIIOBITHUX
JIOBIpUMX iHTEpBaIiB, TOOTO BKJIAJAIOTHCA Y Me€Xi Ba-
piaTUBHOCTI 3acTocoBaHoro ancamomio PKM. €nunuit
BUHSTOK — 30UIbILIIEHHS OMNAaiB Y KBiTHI Y MiBAEHHOMY
PETiOHi, ¢ 3HAYEHHSI MPUPOCTY MEPEBUIILYE TOBIpUUA
iHTepBaJI, TOOTO MOro JOCTOBipHICTH BHIa 3a 95 %.
3MiHM Ha MeXi IOBipYMX iHTEepPBaiB MPUMANAIOTh Ha
TpyleHb, CideHb i Oepe3eHb HA 3axOji i Ha CiYeHb Ha
cxomi kpainu. Lli 3MiHM TakoX MOXHa BBaxkKaTH JOCTO-
BipHUMH. OTXe, IS LBOTO Tepiomy OTpUMaHi 3MiHU

BKJIAJAIOThCS Y MeXKi BapiaTUBHOCTI 3aCTOCOBAHOIO aH-
camOII10, ajie TaKoX MPOCTiAKOBYIOTbCSI TEHAEHIIiT 10
30iIbIIEHHST OMAiB Yy XOJOAHE MiBpiuysl MOAIOHO IO
MOMNEePeaHbOrO MePioy.

Ha puc. 2 nokazaHo NpoexIlil BiTHOCHUX 3MiH ce-
PEIHIX MiCIYHUX CYM OMAajiB IO perioHax IJis Mepioay
2031—2050 pp. momo 1991—2010 pp. 3a TUM caMUM aH-
cambiem 3 4 PKM. OTtpumani pe3ysbTaT MOKa3yioTh,
110 OYIKYETHCS 30iJbIIEHHS PIiUHUX CYM OIAamiB IJIst
BCi€l TepuTOpii KpaiHU, a TaKOX 30iJbIIEHHS OIajiB
HaBECHi, B3UMKY Ta Ha MOYATKy OCEHi, 32 BUHSTKOM
HECYTTEBOTO iX 3MEHILEHHS Yy LIEHTPpi Ta Ha MiBAHI Y
JoTomy. BiTKy Ha GiTbLIOCTI TEpUTOPIi KpaiHU OUiKy-
€ThCsI 3MEHIIIEHHST KiJTBKOCTi OTaliB 3 MAKCUMaTbHUMU
3HAYEHHSIMU Y cepItHi Ha cxomi (10 —18 %). Ha niBHOUYI
Ta 3aXO[li BJITKY KiIbKiCTh OIAaiB 301TbIIYBATUMETh-
csg. OgHO3HAUYHE 30iMBIICHHST KiJIBKOCTI OITamiB IIPO-
THO3yeEMO y BepecHi (10 +21 % Ha cxozi) Ta y TpyaHi
(MakcuMambHO Ha 3axomi 10 +37 %). Piuni 3HaueHHSs
MaKCHMAaJIbHO 301/IbLIYBAaTUMYThCS Ha 3axoni (+13 %),
a ycepeaHeHe M1 YKpaiHU 30iJbILIIEHHS OIajiB CTa-
HoBUTHMME +8 %. Y 3B’SI13Ky 3 LIMM MOXHa 3pOOUTU
TPUTIYIICHHS, 110 XOJOMHUI TIePiof POKY CTaBaTUME
3BOJIOKEHILIMM, a TEIUIMA — MOCYLUIMBIIIM. AMILIi-
TyJla 3Ha4eHb MPOTHO30BaHUX 3MiH Bapitoe€ Bim —18 10
+37 %, ii 3HAUCHHSI 3MEHILYETLCSI MOPIBHSIHO 3 TO-
MepeaHiM TIepiooM.

Posnonin KibKOCTi onaaiB y HACTYITHOMY Tepiofi
BigmaneHoro MaiioytHboro (2081—2100) ta fioro 3mMiHu
npeacTaBiieHo y Taba. 3 i Ha puc. 3. 3ayBaxkumo, 110
JUIST IbOTO HaMBigAaJeHIlIOro mepiogy HeMae po3pa-
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Puc. 2. TIpoekiiist 3MiH CepeaHiX MiCSIUYHUX Ta piYHKUX cyM onafiB (%) mo perionax BimHocHo 1991—2010 pp. 3a aHcambGaem 3 4 PKM

y 20312050 pp.

Fig. 2. Projection by the ensemble of 4 RCM of monthly and annual precipitation changes (%) for regions in 2031—2050 relatively

to 1991—-2010

XyHKY onHi€ei 3 PKM 3 ancam6:110, TOMY 3aCTOCOBYBaIn
a"HcaM01b 3 3 PKM. HaitoueBHmHIIIO0 3aKOHOMIipHIC-
TIO OTPUMAHOTO PO3MOAiTy (puc. 3), SIK i y TonepeaHi
nepioau, € 30UIbIIEHHS MICSIYHUX CYM OMNaaiB y XO-

JIOHE TiBPivys, 30KpeMa B3UMKY, Ta iX 3MEHILIECHHS Y
TeTJINI TIepioJ pOKY, 30KpeMa BIIITKY. 3a3HaueHi TeH-

JNIeHIIii He TiIbKU 30epiraloThCsl, a i MOCHIIOIOTHCS.
Tak, amIuTiTyaa MPOrHO30BaHUX 3MiH CTa€ OiBILIOIO i

Tabauysa 2. Ilpoexuin 3a ancambaem 3 4 PKM no pecionax Ykpainu cepedunix micsaunux i piunux cym
onadie 3 dogipuumu inmepsasamu 'y 2031—2050 pp. ma ix 3min (mm) eionocno 1991—2010 pp.

Table 2. Projection by the ensemble of 4 RCM of monthly and annual precipitation with confidence intervals and changes (mm)
Jor Ukraine and regions in 2031—2050 relatively to 1991—2010

TTiBHiy 3axix Ilentp Cxin TTiBnens Vkpaina
Micsub p— — — — — —
0%, mm| A, wm O, mm| A wm O, wm| A, mm +, M| A v Of, um | A, mm O+, wm| A mu
I 42 +7 6 397 7 38t7 6 48+ 9 9 34+9 4 40 + 8 6
1I 38t 5 2 396 4 314 -1 43 £ 8 S 28 £ 4 -1 365 2
I 46 = 10 9 46 = 8 8 43+ 9 6 49 + 12 9 33+6 1 43+ 9 6
v 48 £ 7 6 46 £ 10 4 42+ 38 7 43 + 10 9 365 8 43+ 8 7
v 60 = 14 5 77 £ 12 11 47+ 9 2 46 = 14 1 36 X6 1 54+ 11 4
VI 70 £ 18 3 82 £ 18 9 63 £ 15 0 52+ 17 0 41 £ 12 -3 62 + 16 2
vl 76 + 28 4 106 £+ 27 12 61 £ 19 -1 45 £ 11 -3 34+ 11 -3 66 = 20 2
VIII 56 £ 14 2 70 £ 13 2 43 + 14 —4 26 = 12 -6 29+9 =5 46 = 12 =
IX 61 =13 4 76 £ 12 11 59 £ 16 5 59 + 21 10 46 + 12 6 60 + 14 7
X 46 + 13 0 44 + 15 -1 38+8 -1 44 + 9 3 304 -2 40 + 10 0
XI 46 = 5 -2 38+ 5 -3 40+ 5 -1 44+ 5 3 42t6 2 42 +5 -1
XII 46 + 13 9 54 £ 15 15 40 = 13 5 50 £ 16 5 3815 3 46 = 14 7
Pix 635 £ 130 48 716 £ 127 77 544 £ 112 23 549 + 127 46 428 £ 83 10 577 £ 115 40
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Puc. 3. Tpoexiiist 3MiH cepeHixX MIiCSTYHMX i piyHMX cyM omaniB (%) 1o perioHax BimHocHO 1991—2010 pp. 3a aHcambGiem 3 3 PKM

y 2081—2100 pp.

Fig. 3. Projection by the ensemble of 3 RCM of monthly and annual precipitation changes (%) for regions in 2081—2100 relatively

to 1991-2010

3MmiHoeThes Big —40 % no +48 %. 1lle onnielo xapak-
TEPUCTUKOIO 3MiH, 1110 CIIOCTEPITaau i y MOMepeHi mne-
pionu, € MaKCMMaJIbHI IPUPOCTU CYM OMAaIiB Ha 3aX0[Ii:

no +21 % — piuni 3HaueHHs, 10 +48 % — y GepesHi,
no +47 % — y ciuni i +39 % — y rpyaHi. [Ipu upomy,
Ha BiIMiHY BiJl iHILIMX perioHiB, 301JIbIIIEHHS OMaaiB Ha

Tabauys 3. Ilpoexuin 3a ancambaem 3 3 PKM no pecionax Ykpainu cepedunix micsaunux i piunux cym
onadie 3 dogipuumu inmepeasamu 'y 2081—2100 pp. ma ix 3min (mm) eionocro 1991—2010 pp.

Table 3. Projection by the ensemble of 3 RCM of monthly and annual precipitation with confidence intervals and changes (mm)
Jor Ukraine and regions in 2081—2100 relatively to 1991—2010

TliBHiy 3axizg Ientp Cxin ITiBaens Vkpaina

Micsiub Q . A, Qi, . A, @i, . A, o~ A, Q + A, Q . v A,

MM MM MM MM MM MM

1 52+ 13 16 47+ 13 15 43+ 13 11 50+ 11 12 37+ 14 8 46 + 13 12

1T 42=*5 6 42+7 7 3314 2 42+ 8 3 306 0 38+ 6 4

1 55+ 16 18 55t 15 18 46 + 14 9 43 £ 22 3 33t 8 0 47+ 15 10

v 50+ 9 8 52+ 14 10 43+ 10 8 40+ 12 7 34+ 10 5 44 £ 11 8

\Y 58+ 15 3 71+ 12 5 43+ 10 -2 44+ 11 =2 34+ 8 -1 50+ 11 1

VI 63+ 17 —4 77+ 18 3 62+ 17 -1 59+ 16 7 42+ 14 -2 61+ 16 0

VII 71 £ 24 -1 105 + 29 11 5117 -10 33+ 16 —-15 29+ 10 -8 60 £ 20 4

VIII 43+ 18 -11 66+ 13 ) 31+ 15 -16 21+ 9 -1 21+ 7 -14 38+ 12 —11

IX 65+ 12 8 71 £ 22 6 59t 14 6 59+* 15 10 44+ 9 4 60 *+ 15 6

X 52+ 16 6 53+ 15 8 43+ 10 5 47+ 11 7 33+ 8 2 46 + 12 5

XI 55+ 17 8 51+ 13 10 45+ 14 4 52+ 8 11 42+ 15 1 49+ 14 7

XII 50+ 10 13 55+ 12 16 44+ 13 9 58+ 17 12 43+ 18 7 50+ 14 11

Pik 655t 162 69 745t 164 106 34+ 139 23 549 + 137 45 P21+ 11 3 586+ 143 49
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3axO0[Ii IIPOrHO3YEThCsI HABITh BIITKY, B JIMIHI 10 +13 %,
a 3MEHIIEHHS y ceprHi — MiHiManbHe (-3 %). TeH-
JIEHIIisI IO 3aTaIbHOTO 301TbIICHHS 3BOJIOXKCHHST TAKOXK
30epiraerbes i Ha miBHOYI: 70 +15 % — piuHe 3HaYeH-
HSI IPUPOCTY CyM orafiB, 1o +47 % — y 6epesHi, 10
+43 % — y ciuni i +34 % — y TpyaHi.

VY niTHI Mics11i Ha MiBHOY, HA BiIMiHY BiJI TTOTIepea-
HBOT'O Mepioay, MPOTHO3YEThCSI 3MEHILEHHS OIafiiB, 3
MakcumyMoM y cepriHi (—20 %). VY ueii nepion 3MiHu
CEepelHIX MICSIYHUMX CyM OIaliB MEepeBUILYIOTb JOBi-
pui iHTEpBaJIM, TOOTO TaKi 3MiHU JOCTOBIpHi. 30KpeMa,
OUiKY€ETbhCS 30UTbIIEHHS OMaAiB Ha MiBHOYI Ta 3aXO[i 3
TPyIHS 10 Oepe3HsT Ta Ha CXOMdi Y CiuHi Ta JIMCTOIIAmIi,
3MEHIIEHHS y LIEHTPi Ta Ha CXOMi B ceprHi. HalimeHui
3a aOCOJIIOTHUMM BEJIWYMHAMM 3MiHU OUIKYIOTbCS Y
TpaBHIi Ta YEPBHIi, ajie 3HaK 3MiH Pi3HUIA.
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Ha puc. 4 nmokazaHo piuHU Xii KUIBKOCTI OMaiB y
JIBa MUHYJIi Ta TpU MPOrHO3Hi nepioau. OCHOBHUM Ha-
CJIiAKOM TpaHcdopMallil CE30HHOTO X0y € 3MEHIIEHHS
JIITHIX MAKCUMYMIB 1 KUJIBKOCTI OMNAAiB Y TEIUIMIA Mepi-
O/, a TaKOX 30iJIbLIEHHS Ta Mepepo3MNOfia KiJbKOCTi
OIaJiB y XOJOMHUIA MepioA YHACIIOK 3POCTaHHS CYM Y
TPYIHI—CiYHi i 3MEHIIEHHS y XOBTHI Ta JMCTOIAaIi, 110
BXe criocTepiranu i B mepioa 1991—2010 pp. 3rinHo 3
OLIIHIOBAaHHSM TpaHcdopMallii piYHOTO XOMy KiJTbKOCTi
omaniB y XXI cT., maiike B yCiX perioHax 3aJviiaTh-
METbCS KOHTUHEHTAJbHUI TUIT PIYHOIO PO3MOIiIY OIa-
niB. BunsitkoM € cxigauit perion y 2031—2050 pp., Koau
3HAUEHHS CyM OIaJliB 3a TEIUIMIA Ta XOJOAHUI Tepioaun
BUPIBHIOBATUMYThCSI, a 10 KiHLSI CTOPivYsl CyMU OMajiB
3a TEIUTMI TIepioll MPOMOBXYBATUMYTh 3MEHIITYBaTHUCS.
Taxi caMi TeHIEHIIi1 TPOrHO3YEMO i HA MiBAHI JO KiH-
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4. PiuHmMii Xim KiTbKOCTI omamiB (MM) 3 JOBIpUMMM iHTepBajaMM IO peTioHax i mjst Bciei Ykpainu 3a manumu E-Obs y cran-

JapTHU KiniMaTuuHuii nepioa 1961—1990 pp., nepion 1991—2010 pp. cyyacHoro kiimarty ta 3a ancamo6asiMu PKM y Tpu niporHosHi

nepiogn mo KiHms XXI cr.

Fig. 4. Month precipitation sums (mm) with confidence intervals for regions and for the whole Ukraine based on the E-Obs data in
the standard climate period 1961—1990, the modern climate period 1991—2010 and based on the projections of RCM ensembles for

three future periods till the end of the 21 century
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s cropivust. Y mepion 2081—2100 pp. kpuBi piuHMX
PO3MOAITIB [0 3MIaJXYIOThCS, HE TaK 4YiTKO BMIi-
JISIIOThCSI €KCTPEMYMM PIiUHOTO XOAY JJISI BCiX PErioHiB,
KpiM 3aximHoro Ta miBHiYHOro. Haii6inpima mpoctopoBa
HEOMHOPIMHICTh PO3MOAiTY OMNaAiB Ha KiHelb CTOpivus
OUiKYETHCS BIIITKY, MAaKCUMaJIbHi 3HAYEHHST Y PiYHOMY
XOJIi oTpuMaHo Ha 3axofi i miBHoui (1051 71 mm y numHi
BIITOBIAHO), @ HA CXOMi i MiBOHI y TOil camuii yac (y
CEPITHI) BiIITOBigHI 3HAYCHHS € MiHIMATBHUMU — 21 MM.
Crtin 3ayBaXkUTH, 110 OTPUMAaHi 3HAUEHHS MalOTh TIOCUTh
BY3bKHWI JTOBipYMil iHTEpBaJl, 110 CBIAYMTh MPO BUCOKY
Y3TOKEHICTh MPOrHO3Y MOJEEH.

Kpim Toro, y mporHosHi mepioau, ocoOIMBO 10
KiHLISI CTOpivYsl, B yCiX perioHax KpMBi piYHOTO XOAY
onajaiB HaOyBalOTb XBUJIETOAIOHOrO BMIJISIAY, TOOTO
3HUKAIOTh YITKO BUPAXEHI MIHIMyMU Ta MaKCUMyMU
(puc. 4). [Ipu uboMy KJIaCUUHUIA JUTSI TOMipHUX IUUPOT
PiYHMIT PO3MOIIT, KOJU CYMU OIajliB 3a TeIJIUH mepion
MEePEeBUILYIOTh CYMU OIAJiB 34 XOJOIHUI Mepiof, BCe XK
30epiraTuMeThes AJis OinblocTi perioHiB. ITpuunHoO
YTBOPEHHSI XBUJIETIOAIOHOTO PO3MOILTY MOXEe OYTH 3Mi-
Ha XapakTepy UMPKYJISALIAHUX NPOLECiB, IO BU3HAYA-
IOTh OIAaJOyTBOPEHHS Ta HOro iHTeHCUBHICTh. MOKHa
MPUNYCTUTU, IO 3POCTATUME HECTIMKICTh LIUPKYJISLIT
Ta 3MEHIIYBATUMETHCS TPUBAJIICTh JOMiHYBaHHS OKpe-
MUX 11 TUMIB (30HAJBLHOTO, MEPUAIOHAIBLHOIO Ta iH.),
110 3YyMOBUTH (hOpMYBaHHSI BTOPMHHUX MiHIMYMiB i
MaKCUMYMIB y PiYHOMY XOJi OmafiB. YTiM 1ie TIpUITy-
1LIEHHS TTOTpedye MOAaTKOBUX AOCIiIKEHb.

VY npausix [4, 6] ykazaHo, 110 TpaHChOpMALList ITOJIst
onaaiB B YKpaiHi B yMOBax IJ100aJbHOIO TMOTEIUIiHHS
BiOyBaTUMEThLCSI Uepe3 BUPIBHIOBAHHS PIiYHOIO XOMy
OITafiB i 3MiHY IIPOCTOPOBOTO PO3ITOILTY, TOOTO 30i/Th-
LIEHHS iX Ha CXOMi Ta MiBAHI i 3MEHILEHHS Ha 3aXO.i
Ta TmiBHOYI. OTpUMaHi y TIpeICTaBICHOMY JOCIiIKEHHI
pe3yIbTaT! TiLTbKM YACTKOBO IMiATBEPIXKYIOTH €N BU-
CHOBOK, a caMme TpaHchopMallilo piYHOTIO XO4y cepel-
HiX MiCSIYUHUX CyM OMaiB Ha CXOJi Ta MiBAHI (4acoBU
po3nofin), aje 30iMbIIeHHSI CyMU PiYHUX OTAJiB MPO-
THO3YETHCS Pi3HUM IIJIs1 BCi€l TepUTOPii (TPOCTOPOBUIA
posnouin).

Ha ocHOBI ocepeHEeHUX 3a Ce30HAMU 3MiH MicCsT4-
HHUX CyM OMafiB MOOYI0BaHO iX MPOCTOPOBI PO3MOAiIMU
NI yciei Teputopii KpaiHu. TToJst 3MiH KiJIbKOCTI omna-
NiB JJ1s1 KOXKHOTO 3 JOCJiIKYBAaHUX TEePiojliB MOKA3aHO
Ha puc. 5—7. OCHOBHi 3aKOHOMIpPHOCTi, OTpUMaHi Y
MPOCTOPOBUX PO3MOAIAX, y LIJIOMY Y3TOIXYIOThCS 3
BHMCHOBKaMHU, 1110 HaBEAECHi BUILEC i OTpUMaHi Ha Tia-
CcTaBi aHaji3y TpaHcdopmalliii piyHOro XOdy OIaIiB,
YCTAaHOBJIEHOTO 3a 3MiHaAaMU MpPOeKUill MiCIUYHMUX Ta
pIYHUX CYyM OIAIiB.

Taxk, B yci NporHo3Hi nepionau omnaau 30iJbliyBa-
TUMYThCSI B3UMKY Ta HABECHi, MAKCUMAJIbHO Ha 3aXO[li,
MiBHOYI Ta cxomi. BoceHu mo cepenrHu CTOpiuds B IIUX
paiioHax omaau TaKoX 30i1bIIYBAaTUMYThCSI MEPEBaKHO
Ha CXO[li, Ha BiIMiHY Bill LIEHTPAJILHOI Ta MiBAEHHOI Yac-
TUH KpaiHW, [ TIPOTHO3YEThCS HEBEIMKE 3MCHILCHHS
iX KibKocTi. [lo cepenHu cTopiuysl HaBeCHI CTPYKTypa
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Fig. 6. Change in precipitation (%) in 2031—2050
relative to 1991—2010.
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Fig. 7. Change in precipitation (%) in 2081—2100
relative to 1991—2010
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3MiH I10JIs1 ONaJiB Ta X TPeHA MOAIOHI 10 3UMOBUX, TOMI
SIK TI0JI€ 3MiH OIafiB B OCiHHI MiCSLIi 32 CTPYKTYPOIO Ta
TEHJCHIIISIMU OJI>KYe J0 JITHBOro. SAKIO MPUITyCTHU-
TH, 1110 TOJIe OMaiB (hOpMyBaTUMEThCS TMEPEBAXKHO TIifT
BIUIMBOM LUPKYJSILIHHUX YMHHUKIB, TO 0 CEpeUHU
CTOPIYYS MPOSIBISITUMYTHCS ABA LIUPKYJISLIAHI TTepioau:
XOJIOAHUI (3UMOBI ¥ BECHSIHI MicsIli) i Terumii (JTiTHI
1 OCiHHi Micslii), a 0COOJIMBOCTI, BJIACTUBI MEPeXiTHUM
Ce30HaM, 3MIaJKyBaTUMYThCS.

Brnitky Maiike Ha Bciii TepuTopii Ykpainu (Kpim 3a-
XiTHUX obJacTell B yCi Mepioan Ta Ha CXO/i y HalOIKue
MaiiOyTHE) omamyd 3MEHIITYBaTUMYThCS 3 TIOCHJIEHHSIM
i€l TeHAEHLIi1 BOPOAOBXK CTOpivys. Tak, y HalOaKInii
nepion HalCyTTEBile 3MEHIIEHHsS B Mexax Bifg —10 1o
—20 % BHITKY OYiKy€ThCS Y MIBICHHUX 00J1acTsIX YKpa-
1HM Ta Ha niBaHi KuiBcbkoi 06:1. Io cepeanu XXI crT.
1151 TEHIIEHLIisI TTOCWJIIOBATUMETBCSI, i 30Ha 3MEHILIEHHS
Ha —10 % yxXe TOLIMPIOETbCS 3 TBICHHOIO Ha IICH-
TPaJbHUIA i CXiTHUI PETiOHU, a TAKOX 3’sIBUJIACS 30Ha,
Jie 3MEHIIEHHsT omnaniB ctaHoBUTh —20 %. Hanpukin-
i CTOpiuYsl BJIITKY 3MEHIICHHS OMaiB YXe OXOILIIOE
Maiike Bcio KpaiHy (6iausbko 80 % ii Teputopii), 3a
BUHSITKOM 3axofy. OcepenoK MakCUMalbHUX 3HUXKEHb
cyM onaniB Ha —30 % TepuTOpiaJIbHO HE 3MIHIOETHCH i
3aitmae 6musbko 10 % tepuropii kpainm. Llle Ha 20 %
TEPUTOPIi MPOrHO3YIOTHCS 3MEHILIEeHHS omnafiB Big —20
1m0 —30 % i ma 30 % Tepuropii — Big —10 mo —20 %.
CrniBBiZHOIIEHHS MK BeJIMYMHAMU 3MiH 1 3HAYEHHSIMU
X IOBIpUMX iHTEpBaIiB MiATBEPIXKYE, 1110 TPOrHO30BaHI
3MEHILIEHHS KiJIbKOCTi OMaiB YJIIiTKY TOCTOBIpHi.

ITonst mpoexiiii 3MiH omnaiB 1J1s1 BCiX MPOTHOCTHY -
HUX MEPiofiB BKa3ylOTh HA OAHO3HAYHICTb 1 MOCUJICHHS
TPeHAIB IS JIITHIX MiCsUiB: MepeBaXKHO Bim’e€MHi 3a
3HAKOM 3MiHM, KpiM 3axojy, Ta JJisl 3MMOBUX — Mepe-
BakHO OJATHI 3a 3HAKOM, TOJi SIK Y TepeXigHi Ce30HU
BEJIMYMHU MIPUPOCTIB, a00 iX 3HAK, 3MiHIOIOTbCS 3 Ya-
coM. HanpukiHii cTopivysi moJjist nNpoeKiii 3MiH omna-
JIiB HABECHi Ta BOCEHM 3a CTPYKTYpPOIO Ta 3HAKOM 3MiH
HaOyBalOTh OJHAKOBOTO XapaKTepy BHACJIIOK 3MEH-
ILIEHHS TIPUPOCTIB MICIYHUX CYM HABECHI Ta 3MiHOIO
3HaKa i 301JIbIIEHHSIM MPUPOCTIB BOCEHMU.

ITpocTtopoBuil po3noaia 3MiH piYHUX CYM OMaliB
Jla€ 3MOTY BUJIJIUTUA PETIOHU, JIe CJi/l O4iKyBaTU 30iJib-
1LIEHHST onafiB (MiBHIY, 3aXif i CXia), PU LIbOMY CYTTEBE
3MEHIIICHHS OMAaJiB YJIiTKYy Ha MiBAHI Ta MiBACHHOMY
CXO[Ii, IO YiTKO MPOSIBISIETHCS Y PO3PAXYHKAX CE30HHUX
MPOEeKIIiii, 3a pIYHOTO yCEPEeIHEHHS AEIO 3IIaKYEThCS
BHACJIiIOK 3MiHM 3HAaKa MPUPOCTIB Y iHILI ce30HU. [1po-
T€ HABITh YCEPEAHEHI PiUHi PO3IOALIY 3MiH Y MaiOyTHIX
KJIMaTUYHUX Mepionax AeMOHCTPYIOTh, 1110, OYEBUIHO,
BiIOYBaTUMETHCS MEPEePO3NOILT KiIbKOCTI OMaliB YIIpO-
JIOBX POKY uYepe3 BUPIBHIOBAHHS CEPEIHIX MICSIUYHUX
CYM MiX XOJOAHUM (30LIbIICHHS) i TETUIMM (3MEHILIEH-
Hs) TIepiogaMu poKy.

J7nst OUIBLIOCTI MPAKTUYHUX 3aCTOCYBAHb PE3YJIb-
TaTiB MOJENIOBAaHHS (B arpoMeTeopoJIOrii, eHepreTr-
i, iHIIMX TaTy3dX HAayKd Ta €KOHOMIKHW) Ta 3 METOIO
(bopMyIOBaHHS TONATBIIINX OIiHIOBAHb Ta MPOTHO3IB,

100 YHUKHYTW HiBEJIOBAHHSI 3HAYE€Hb MPUPOCTIB 3a
ocepeIHEeHHs, HEOOXiTHO BUKOPUCTOBYBATU MTPUHAITM-
Hi CE30HHI, a JIiniIe MiCsYHi AaHi MPOeKIiii MailoyTHiX
3MiH KUJIBKOCTI OMaIiB.

BucHoBku. BcraHoBieHo npoekliii 3MiH 1osist onajiB
U1t TphoX 20-piyHMX TepiofiB: Ha Hanoamxkuy (2011—
2030), cepennio (2031—2050) Ta Bimmaneny (2081—2100)
MEPCIEKTUBY, 10 MOKA3YylOTh 3arajibHy TEHIEHLII0 10
301IbILIEHHSI PIYHUX CYM OIAdiB BiAHOCHO CY4acCHOTO
xiiMaty (1991—2010) B yci maitdoytHi nepionu. [Tpoekirii
BU3HAYEHO 3a oNTUMaibHUM aHcambiem PKM cuena-
pito A1B w1d MicIYHUX, CE30HHUX i PIYHUX CyM OTMaiB
i3 3aCTOCYBaHHSM MYJIbTUILTIKATUBHOI NPOLIEAYPU KO-
PeKIIil MPOrHO30BaHUX 3HAUYEHb.

Y npocTopoBO-4acoBOMY BUMIpi 3MiHUM MiCSYHOI
KiJIbKOCTI OMajiB OyayTh HE OAHO3HAYHUMMU: Y Jiana3oHi
Bin —20 go +42 y Haiioamkuuii nepion, Big —18 go +37 —
Ha cepeauHy crtopivus i Bix —40 1o +48 % Ha BigganeHy
nepcrnekTuBy. MakcumasabHe 30UIBLIEHHS CEPeIHbO-
MICSITYHUX CYM OMafiB OYiKYEThCS B yCi MEepiogd B3UM-
Ky Ta HaBECHi MepeBaXKHO Yy 3aXiTHOMY Ta MiBHIYHOMY
perioHax. HaifiMoBipHillle 3MEHIIEHHSI MiCSIUHUX CYyM
omnaziB Oyae BIITKY Ta BOCEHU y LIEHTPAJIbHOMY, CXil-
HOMY Ta MiBAEHHOMY perioHax B YCi Nepioiu.

OuikyeThCs, 1110 PIYHUI PO3MOLT OMaliB y Oib-
LLIOCTi perioHax 3aJMIIATUMETbCS KOHTMHEHTAIbHUM,
3a BUHSTKOM CXiJHOTO Ta MiBAEHHOTO perioHiB. s
yCi€ei TepUTOpii MMPOrHO3YEThCS TpaHChOpMAaIliss KOH-
TUHEHTAJILHOTO TMITY PO3IMOJIiNy, 110 MOB’si3aHa 3i
30UIbIIICHHSIM CYM OMAaAiB Yy XOJOMHUU mepiox Ta ix
3MEHILIEHHSIM Y Teruii nepion. 3adikcoBaHO BUHUK-
HEHHSI y CyYyaCHMIi KJAiMaTMYHUI Tepioa Ta Mojajib-
1lIe MOCUJIEHHS Y MailOyTHI mepioau XBUJIEMOAiIOHOCTI
KPUBHX PIYHOTO PO3MOIUTY OMaliB [UIsl yCiX PETiOHiB.
dopmyBaHHS i yacoBa JIOKaJli3allisl TaKUX XBUJIb BU-
3HAYATUMYThCS iIHTEHCUBHICTIO I TUITOM LIMPKYJISLIii-
HUX TPOLIECIB.
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CHANGES IN PRECIPITATION DISTRIBUTION IN UKRAINE FOR THE 215 CENTURY
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Purpose The study aims at examining the main features of precipitation distribution in Ukraine for three future periods
in the 21st century and its changes relatively to the period of current climate 1991—2010 and standard WMO climatic
period 1961—1990, based on a selected best regional climate model ensemble.

Methodology In order to obtained long-term precipitation projections for the territory of Ukraine with high resolution,
we used regional climate models (RCMs) from the EU FP-6 project ENSEMBLES (ensembles-eu.metoffice.com)
initiated with boundary conditions from the IPCC scenario SRES A1B. Previous statistical analysis of all RCMs’
outputs, compared with the gridded observational data E-Obs (ecad.eu), showed that an ensemble of four regional
climate models (REMO, RCA3-E, RRCM and RCA3-B) proves much better than other reproduced regional features
and the annual distribution of precipitation over the territory of Ukraine. Therefore, this ensemble was used to cal-
culate future precipitation fields. Further, we calculated precipitation values in each grid point (approximately 1200,
with 25km step) on the basis of observation for the base period 1991—2010 and projected changes between each future
and the base period by additive and multiplicative methods. Annual, seasonal and monthly changes of precipitation
distributions were analysed for five different regions and on average for the whole territory of Ukraine in three future
periods 2011—2030, 2031—2050, and 2081—2100. Maps of seasonal and annual changes in precipitation distribution
in Ukraine are presented and analysed in the study.

Findings According to the obtained projections of precipitation changes for three 20-year future periods, ranges of
changes for monthly precipitation sums are expected to be from —20% to +42% in 2011—2030, from —18% to +37%
in 2031—2050, and from —40% to +48% in 2081—2100. In general, we project precipitation increase in the cold pe-
riod of year and its decrease in the warm period of year. The annual precipitation numbers will slightly rise and their
inter-annual distribution in most regions will remain continental, except for the east and south regions, where clear
minimums and maximums of the annual precipitation distribution in the future will be smoothed out.

Practical value Long-term climatic forecast of precipitation change is an important scientific task. It may be used for
example in strategic planning of the development of different economic sectors, such as agriculture, energy, transport;
it may also be helpful in other biological and natural scientific studies.

Keywords: precipitation, regional climate model, ensemble of models, climatic period.
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