


TPEHAW 3MIH TEMIEPATYPW MOBITPA TA ATMOCOEPHWX OMALIB B YKPAIHI
3A JAHUMWN CNOCTEPEXEHb TA KNIMATUYHIX NPOEKLIN CMIP6
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TepUTOPIi CNPAMOBaHa Ha NiBHIYHUN CXid, a B3UMKY
BiAMIYalOTbCA Ha 3HAYHUX NnoLax B mexax Jlicocteny i
MoniccAa. BniTky Ta BoceHn KoedilieHTn TpeHAiB cepen-
HbOI TemnepaTypu gewo 3HuxytoTbca (0,20-0,35°C/
10 p), TaKOX ICHYIOTb BIAMIHHOCTI Y floKanisauii MiHi-
MaJsibHUX 3HauyeHb TPEHAIB: ANA NiTa — Le CXigHi perio-
HW, ANA OCeHi — 3axiA Ta niBaeHHWI 3axiA. Lsnakictb
3MiH PiYHMX 3HaYeHb cepefHbOl TemnepaTypu mae
BiJHOCHO O4HOPIAHUI MPOCTOPOBUN PO3MOLin Ta ne-
peBaxatoui nokasHukn — 0,20-0,30°C/10 p. Hanbinb-
wi wemgkocTi 3miH (0,40-0,60°C/10 p) makcumanbHoOI
TemnepaTypu NOBITPA OTPUMAHI A1A BECHAHMX MiCA-
uiB. MakcumanbHi 3Ha4YeHHA NOKani3yloTbCA B LIEHT-
panbHKX, NiBHIYHUX Ta NiBHIYHO-CXiQHUX perioHax.
Y niTHI mMicAui HaMBULi 3HAYEHHA TPEHAIB OTPMMaHi
AnA 3axifHWMX Ta NiBAEHHO-3axigHUX PerioHiB 3 Mak-
CMManbHUMU 3HAYEHHAMM Ha 3aKapnaTTi Ta Ha 3axoai
OpecbKoi o6nacri.

Y piuHOMY XOAi HaMHWKYi WBUAKOCTI 3MiH TX Big-
MiYaloTbCA B OCIHHI MiCALi 3 MAaKCMMaNTbHUMKW NOKa3HU-
kamm — 0,25-0,30°C/10 p Ha cxogi 1 niBHIYHOMY CXOfi.
31MoBi 3MiHM 6inbl 3Hauywi Ta gocaratoTb 0,40°C/
10 p Ha 3axogi niBHOMI 11 NiBHIYHOMY cxopgi. Ha npoc-
TOPOBMI PO3MOAIN 3HAYEHb iIHTEHCMBHOCTI 3POCTaHHA
MaKCMasibHUX TemnepaTyp, WO OTpUMaHi Npu oLiHto-
BaHHi PIYHNX YACOBUX PARIB 3HAYHO BMJIVHYMN 3aKO-
HOMIPHOCTI OTPUMaHI AnA BECHAHUX MiCALiB, ane 3Ha-
YEeHHA TPEeHAIB Y PiYHOMY BMMIpPi HMXK4i, B OCHOBHOMY
3MiHIo0TbCA Y Mexax 0,30-0,35°C/10 p. Pesynbraty
OUiHIOBAaHHA 3MiH TEPMIYHOrO PeXmnmy Npr3emMHOro
wapy nosiTpay 1946-2020 pp. BKa3yloTb Ha fOAATHI Ta
CTaTUCTUYHO 3HAuYLLi TPEHAW CepefHbOI, MiHIManbHOT
Ta MaKCMMarsbHOI TeMMepaTyp B MeXax JOCigKyBaHOI
TepuTopii. LeugkocTi 3poctaHHA TN, TG Ta TX 3MmiHt0-
0TbCA BMNPOAOBX POKY, @ HAaMBULWMM BYNN Y BECHSAHI
(TX, TG) Ta 3umosi (TN, TG) micAui. BapTo 3a3HaunTwy,
WO OTpMUMaHi pe3ynbTaTu CBiguaTbh NpPo NofibHiCcTb
XapaKTepUCTUK 3MiH, Wo BiabyBaloTbCA ANA 3IMOBO-
ro i BECHAHOrO Ta JIiTHbOro i OCIHHbOrO CE30HiIB, WO
BKa3y€ Ha MOXNUBICTb, y pasi nogibHoi noganbLioi
TpaHcpopmaLlii TEpMIYHOTO PeXMMY, BUOKPEMIIEHHSA
[ABOX TEPMiUYHNX CE30HIB BNPOAOBK POKY.

OuiHOBaHHA TpeHAiB YaCoBUX PARQIB CE30HHUX Ta
piuHMX 3HavyeHb RR nokas3ano HaABHICTb AK AoAaTHUX,
TaK i Bil'EMHUX TeHAEHLiN 3MiHM KNiIMAaTUYHOIO NOKa3s-
HMKa B YKpaiHi. Ha6inbL 3HayHi iHTEHCMBHOCTI 3poC-
TaHHA Ce30HHNX CYM ONnagiB OTPUMAHO AsIA BECHAHNX
micadis (17 mm/10 p) gna Kapnat Ta lNepenkapnarts,
npoTe Ha GiNbLUi YaCTUHI TePUTOPIT WBMAKOCTI 3MiH
ctaHoBMAn 5-9 Mm/10 p. OuiHIOBaHHA NiHIMHWX TPeH-
niB Tectom MaHHa-KeHpganna nokasano cTaTucTuy-
HY 3HauyLWicTb 3MiH ANA 6iNbLOI YaCTUHN TepUTOPIl.
Y RiTHI MicALi NpPakKTMYHO Ha BCi TepUTOPIl NepeBa-
Xanv TeHAeHUil 4O 3MEHLWEHHA CyM onagis, npoTe Ui

3MiHV NepeBaXHO He CTilKi Ta € CTaTUCTUYHO He3Hauy-
WKMMK. Y OCiHHI Ta 3MMOBWIA Nepioan JOMiHYBanu Jo-
[aTHI TpeHAN, TAKOX NepeBa)KHO CTaTUCTUYHO He 3Ha-
yyLwi, Kpim Kapnart, Nepepgkapnatta, Kpymy — BoceHw,
Ta NiBHIYHO-3aXiAHMX Ta MiBHIYHUX PEriOHIB — B3NMKY.
Mpun dopmMmyBaHHI YaCcoBUX PALIB PiYHMX CYyM Onagis
Ha OCHOBI C€30HHMX, NPOABUBCA MYNbTUMIKATUBHWI
epeKT i WBMAKOCTI 3pOCTaHHS KoedilieHTIB NiHIHNX
TPEHAIB CyTTEBO 3pocnn. AHani3 unx pAgiB BUABMB
OO[ATHI TPeHAM B Mexax yciel TepuTopil YKpaiHm. Mak-
CMManbHi 3HaYEHHA WBWAKOCTI 3POCTaHHA PiYHUX CYM
onagiB ctaHoBnATbL 21-49 mm /10 p B KapnaTax Ta
Kpumcbkunx ropax. Ha piBHUHHIN TepuTopii makcu-
MaJsibHi NPUPOCTY PiYHUX cym onagis 17-21 mm/10 p,
ane nepeBakaloui NOKA3HUKN B MeXax PerioHis, ge
3MiHM BU3HaHi

TpeHnau 3miH TemnepaTypu Ta onagis ans nepio-
Ay 2026-2100 pp. 3a gaHUMMN KNiIMaTUYHUX NPOEK-
L1 po3paxoBaHUX Ha OCHOBI cLieHapiiB SSP2-4.5 Ta
SSP5-8.5. BignosigHo go cueHapito SSP2-4.5 TpeHau
3MiH TN € npakTUYyHO OAHOPIAHO PO3nodineHMn nNo
TepuTopil YKpaiHW y TepMiHaX piYHOro ocepefHeHHs, i
MOKa3yTb TEMMNU 3pOCTaHHA BennunHoto 0,30°C/10 p.
MNpw ubOMy 3MiHM MiHIManbHOI TemnepaTypu NOBITPA
MaloTb HEOAHAKOBI TeHAEHLiT B pO3pi3i OKpeMux ceso-
HiB. 30KpeMa, Y 3MMOBI MiCALi pO3Kug cepegHbOoro npu-
POCTYy MiHIManbHUX TemnepaTyp € HanbinbwWnm — Bif
0,30°C/10 p Ha 3axoai Ta niBaHI YKpaiHn go 0,45°C/10 p
Ha niBHoui JTyraHcbKoi 06n1acTi, 3MiHIOIUNCh Y 3arasib-
HOMY HanpPAMKY “NiBAEHHUI 3aXig — NiBHIYHWI cxig'”
Y nepexifgHi ce30HM BigMivaTbCA 3MiHM Ha piBHI 0,25-
0,30°C/10 p 3 nopiBHAHO MeHWwuM npupoctom TN Ha
3axogi Ta B Kpymy BoceHu, i WBnawWmmM TeMnom 3poc-
TaHHA TN Ha KpaiHiln NiBHOYI Ta NPUOEPEXHUX paino-
Hax MOPiB HaBecCHi. BNiTKy TpeHaun 3MiH MiHiManbHOT
TemnepaTtypu € Tpiwkn Ginbwmnmn — Big 0,30°C/10 p
Ha 6inbLocTi TepuTopii go 0,35°C/10 p Ha 3akapnarTi,
OpewuHi Ta yactuHi Npurasos's.

3aranbHi 3MiHK cepegHbOI TemnepaTypu MNoBiTPA
nepesaxHo ctaHoBnATb 0,30°C/10 p, OKpPiM KparHbOro
3axofy Ta macmy KapnaTcbkux rip ge npupict senu-
YnHKN TG € Tpiwkn meHwnm — 0,25°C/10 p. Ana ocin-
HbOrO Ta 3UIMOBOI0O CE30HIB TeHAeHLUiT 3MiH TG maike
36iratoTbCs i3 TUMK, WO OTPUMAHI ANia MiHiManbHOT
TemnepaTypw, 3 Ti€l BIAMIHHICTIO WO ANA cepedHbol
TemnepaTtypu po3kua 3meHwyetbca go 0,10°C/10 p
(Big 0,30°C/10 p mo 0,40°C/10 p). Y BecHAHI micaui 3a-
XifHa YacTnHa YKpaiH1 Ma€ NpupicT cepegHboi TeM-
nepatypu Ha piBHi 0,25°C/10 p, a cxigHa — 0,30°C/
10 p. BniTky TpeHan 3miH TG 3miHtotoTbCA Big 0,25°C/
10 p Ha NiBHOUI, NiIBHIYHOMY CXOfi Ta YaCTKOBO B LiEHT-
pi Ykpainu go 0,35°C/10 p B OfecbKiin obnacri.

Po3noginu 3miH MakcMmanbHOI TemnepaTtypu xa-
pakTepn3yTbca BibLINMM PO3MaxoM BEIMUYNHN 3MiH
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YNPOZOB>K BECHM, J1iTa, OCEHI, Ta y PO3pi3i PiYHNX 3MiH.
3aranom, 3rigHo 3i cueHapiem SSP2-4.5 BenununHa TX
3pocTaTme Ha 0,30-0,35°C 3a KoXHi 10 pokiB Ha 6inb-
LIOCTi TepUTOPIi, ane nepeBaXHO — Ha NiBHIYHOMY
cxopi, nisaeHHoMmy 3axopi Ta Kpumy. lNMpu ubomy B
KpuMcbKnx ropax Ta niBgeHHoMy y3bepexki Kpumy
€ TOUKMU, B AKNX NPOrHo3yeTbca npupict 0,40°C/10 p.
AHanoriyHi TeMnu 3poCTaHHA MakCUMAsIbHUX TeMne-
paTyp B LibOMYy paloHi ikCyoTbCA BOCEHM Ta HAaBECHI
(6inbl BMpaxeHo). Mpu ubomy reorpadiuHun po3no-
Jin TpeHAiB 3MiH Y Ui CE30HU CXOXUN, 3 MiHIMyMOM
y 0,25°C/10 p y KapnaTtax Ta cepeHbOI0 iIHTEHCMBHICTIO
0,35°C/10 p okpim nepeBakHO 3axofy (OCiHb) Ta ni.-
[OHsA (BecHa) YKpaiHwu. Y niTHI micsaui po3amax BeNYnHN
3MiH TaKuii e, OHaK PO3MOAiN Ma€ UiTky reorpadiuHy
HanpaBneHiCTb — 3POCTaHHA Y HAaNPAMKY 3 MiBHIYHOro
CX0Ay Ha niBAeHHUN 3axif. 30KpeMa, BeMUYnHa 3MiHU
TX ctanosutume Big 0,25°C/10 p B oKpemunx parioHax
Ha niBHoui YKkpaiHu go 0,40°C/10 p Ha KpaliHboMy niB-
JeHHomy 3axogi OgewHn.

BignosigHo fo npoekuin y3atnx KM 3a cueHapiem
SSP2-4.5 KinbKicTb piuHMX aTMOChEpHUX onagiB Hall-
6inbLue 3MiHIOETbCA Ha NiBHOYI YepHiriBwmHu Ta Cym-
LWMHKX, HA HEe3HAYHi NAoWi Ha MiBHOYI XapKiBLNHM,
Ta Ha liBgeHHOMy 6epesi Kpumy — fie MpOorHo3yeTb-
cA 36inbweHHA 3i weuakictio 9 mm 3a 10 pokis. Cra-
TUCTUYHO 3HauylLle 3POCTaHHA PiYHMX CYyM ONagiB Ha
5 mMm/10 p 3aranom GikCy€eTbCA Ha YCil NiBHIYHIN YacTy-
Hi JTiBoGepexxxa YkpaiHu. Mpu aHanisi 3mMiH ce30HHKX
CYM OragiB OTPMMAHO 3HauyLli BUCXiAHI TpeHan 3u-
MOBUX (3 FpyAHA MO NOTWI) onagis 3i 36iNblUeHHAM iX
KinlbkoCTi Ha 5 MM/10 p Maiixke Ha ycbomy JTiBobepexxi
(okpim TNpura3os’sa) Ta Ha 3axodi YKpaiHu. B okpemmx
parioHax Kapnar ix KinbKiCTb 3pocTatume B cepef-
HbOMYy Ha 9 Mm/10 p. BniTKy, HaBMaKy, po3paxyHKu
CBig4aTb NPO NPAKTUYHY BiACYTHICTb 3MiH (PKntomup-
CbKa, BiHHMUbKa Ta Ofgecbka o6nacTi, 3akapnaTcbKa
HW30BWMHa, YacTKoBo lNpura3os’a Ta Kpum) abo 3meH-
LLEeHHA KiNbKOCTI NiTHiIX onafis Big 3 (3aranom 3axigHa
yacTnHa YkpaiHu) go 7 mm/10 p (BHYTpIiWHA YacTuHa
Kapnar). Cnig 3a3HaunTK, WO TpeHam 3MiH CyM onagis
3a BepeceHb-INCTONaA, BiANOBiAHO O Henapamert-
puyHoro Tecty MaHHa-KeHganna, BUABUAUCH CTaTUC-
TUYHO HE3HauyLWMMN ANA BCiEl TepuTopil YKpaiHu. [Ina
nepiogy 6epe3eHb-TpaBeHb 3HAUYLLi 3MiHW Ha PiBHi
3pOCTaHHA Ha 5 Mm/10 p igeHTdiIKOBaHO AN niBaeH-
HO-CXigHOT YacTnuHm Kpumy Ta OKpemmnx Teputopin
Ha NiBHIYHOMY 3axoAi YKpaiHu. 3aranom npuv aHanisi
npocTopoBux Nonie TpeHais 3miH TN, TG Ta TX 3a chop-
MOBaHUM aHcambnem npoekuin CMIP6 MoxHa Buginu-
T HACTYMHi 0CO6MBOCTI: 1) HAABHICTb NPOCTOPOBOI
TeHAeHUil 4O NPUWBMNALWEHHA POCTY MiHIManbHOI Ta
cepefHbOi TeMnepaTyp Yy HanpAMKY 3 NiBAEHHOrO 3a-
XOAY Ha NiBHIYHUN CXig ANA 3UMOBUX MiCALIB; 2) MeHLU

BMIpaXkeHa nopfibHa TeHAeHLisl y 3BOPOTHOMY HamnpsimM-
Ky AnA cepefHiX Ta MakCMManbHUX TemnepaTtyp Y NiTHi
MicAui; 3) NoBinbHilwe Ta 6iNbLU WBMAKE 3POCTAaHHA Be-
nuunHu TX y Kapnatax i KpmcbKnx ropax, BignosigHo,
y MOPIBHAHHI 3 peLTO TePUTOPIi B NepexigHi Ce30Hu
(nepeBa)kHO BECHOI0). Y pexuMi onagis BURINAETbCA
TeHZeHLiA Jo X 36iNbLueHHs, 30e6inbluoro 3a paxyHoK
3MMOBOrO nepioay.

3a cueHapiem SSP5-8.5 ana nepiogy 2026-2100 pp.
OYIKYIOTbCA CYTTEBI CTAaTUCTUYHO 3HaYyLLi 3MiHWU Mi-
HiManbHOI, cepedHbOl Ta MaKCMMasbHOI TemnepaTyp
NOBITPA Ha BCiN Teputopil YKpaiHu. MNona Tpengis mi-
HiManbHOI TemnepaTypw NOBITPA BKa3yOTb Ha LIBUAKe
Ce30HHe MiaBULLEHHA Lboro napametpa. HaBecHi Ha
6inbLUif YaCTUHI TepUTOPIT OUIKYIOTbCA 3MIHM B MeXax
0,50-0,55°C/10 p, 3i wWBMAWNMKX 3MiHaMK Ha niBobe-
pexxi Ta MpuyopHomop'i. HeBenuki QinAHKM Ha cxo-
Ji Ta niBaoHi — 6nmn3bko 0,55°C/10 p, a B KpuUMCbKnx
ropax JiokasnbHi 3HauyeHHA cAaratotb 0,65-0,75°C/10 p.
BniTky nepeBakHi 3HaueHHA cTtaHoBnATb 0,70-0,75°C/
10 p, 3i WBNAWNMMK 3MiIHAMW Y YaCTUHI NiBAEHHWX pe-
rioHis, cxofy Ta 3akapnatta (go 0,80°C/10 p) i gewo
NOBINbHIWMMN NOKaNbHUMK 3MiHamu y lepegkap-
natTi (0,65°C/10 p). BoceHn NporHo3yTbca TpeHan
0,60-0,65°C/10 p, i3 NOKaNnbHUMM WBUAWNMY 3MiHAMN
Ha niBgHi Kpumy (0,70-0,75°C/10 p) Ta NoOBiNbHiWmM-
MU Ha 3axofi Ta BonuHi Ta yacTKoBO Ha NiBoGepexKi
(0,60°C/10 p). B3MKy NpOrHo3yeTbcA NOTENiIHHA 3 BU-
pakeH M rpafieHToM i3 NiBAeHHOro 3axofy Ha MiBHiy-
HUN cxig. Ha nepeBakHin YaCTUHI TepUTOPIl OUiKYHOTbCA
TpeHgn 0,65-0,90°C/10 p, i3 NOBINbHIWVMN TEMMaMK
nigsmweHHA TN y KapnaTtax, Ha 3akapnaTTi Ta MniBAHi
OpewwmHu, yactuHi Kpumy (0,60°C/10 p). Piunni TpeHa
TN nporHo3syeTtbca 6numsbko 0,65°C/10 p Ha 6inblLuii
YaCTUHI TePUTOPIT, 3 NOKANTbHUMM WBUALWNMI 3MiIHAMM
Ha cxogi Ta nisaHi Kpumy (0,70-0,75°C/10 p) i noBinbHi-
wumm y Kapnatax Ta 3akapnarTi (0,55-0,60°C/10 p).

MpocTopoBMin po3nogin TPeHAiB cepefHbol Tem-
nepaTtypu NporHo3yetbca nogioHum go TN, npoTe 3
6inblw OAHOPIAHMM XapaKTepoMm. HaBecHi TpeHau Ba-
pitotoTb 0,50-0,55°C/10 p, 3 NOKaNbHUMW LIBUALWNMMN
3MiHaMm Ha cxopi Ta B OgewmHi (0,60-0,75°C/10 p).
BniTky nepesaatoTb 0,70-0,75°C/10 p, i3 Makcnmyma-
mMu go 0,80°C/10 p Ha OgeLmHi Ta feLo NOBIMbHILLIMN
3HauyeHHAMM Yy KpmmcbKux ropax (0,70°C/10 p). BoceHn
NPOrHoO3ytoTbcA 3MiHM Ha 0,60-0,65°C/10 p, 3 NoKanb-
HAMW LWBMALLMMU 3MiHaMK Y KpMcbKnx ropax (0,70-
0,75°C/10 p) Ta nosinbHiwmmn y Kapnatax (0,55°C/
10 p). Baumky nepesarkatotb 0,60-0,80°C/10 p, i3 nepe-
BaXKHUMW MO TepuTopii 3HaYeHHAMN 0,65-0,75°C/10 p,
a piyHui TpeHa TG nporHosyeTbcsa 6nm3bko 0,65°C/
10 p, 3i wWBnAWMMM 3MiHaMK Ha cxogi (0,70°C/10 p)
Ta y KpMCbKKX ropax i NOBiNbHIWMMM Ha 3axoji
(0,60°C/10 p).
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CTpyKkTypa nonis TPeHAIB MakCMManbHOI Temne-
paTypu NPOrHO3yeTbCA AELO OAHOPIAHIWOL0, ane 3
OinbwrMy 3HaueHHAMU, HiXK ans TN Ta TG. HaBecHi
Ha 6inblWOCTi TepUTOPIl TPeHAN CKNnagaTb 6/M3bKo
0,60°C/10 p, 3i WBMAWVMN 3MiIHAMW Ha CXOAi, MiBHiY-
HOMY CXOfi Ta OKpemux niBaeHHUX perioHax (0,65-
0,70°C/10 p) i 6inbw noBinbHMMK Ha 3axogi (0,55°C/
10 p) Ta B Kapnatax (0,50°C/10 p). BniTky nepeBaxatoTb
TpeHamn 0,70-0,85°C/10 p, 3i cyTTEBMMM 3MiHAMM Ha
niBgeHHOMY 3axofi, NiBAHI Ta YaCTKOBO Ha MiBAEHHO-
My cxogi (0,80-0,85°C/10 p) i 6inbw NOBINbHUMMK NO-
KanbHO Ha niBHoui Ta B lNpura3os’i (0,70-0,75°C/10 p).
BoceHu ouikytotbca TpeHam B 0,70°C/10 p, i3 nokanb-
HUMW WBNAKUMM 3MiHamK Y KpnmcbKmx ropax (0,70-
0,80°C/10 p) Ta TPOXU HMPKUYNMM LIBUAKOCTAMMN Ha NiB-
AHi (0,65°C/10 p) Ta B Kapnatax (0,60°C/10 p). B3umky
TPeHAM Ha NepeBaXHill YaCTUHI TepuTopil CKnagaTb
0,70-0,75°C/10 p, 3i WBMAKMMN 3MiIHAMK Ha MNiBHOUI,
NiBHIYHOMY CXOfi, YaCTKOBO Yy LieHTpi Ta y [Nepeakap-
natTi (0,75°C/10 p) Ta 6inbl noginbHYMK y KapnaTax,
nofekyaun Ha ysbepexxi Kpumy ta B painoHi y3be-
pexxa AzoBcbkoro mops (0,50-0,65°C/10 p). Piunnia
TpeHA TX nporHo3yeTbca 6nmsbko 0,70°C/10 p, 3 geLwo
WBUALWMM 3PpOCTaHHAM TX B OKpemMMx parioHax Cxoay
(0,75°C/10 p) Ta NOKanbHUMM NOBINbHILIMKX TEMNAMK
3pocTtaHHA y KapnaTtax Ta Kpumy (0,55-0,60°C/10 p).

MNopiBHIOIOYM MPOCTOPOBI PO3MNOAINY TPEHAIB TEM-
nepatypu, MoxHa Big3Hauntu, wo TN i TG maioTb no-
LiOHY cTpyKTYpY nonis, npote TG popmye GinbLu ofHO-
pigHuin oH, Tofi AK TX OeMOHCTPYE e BULLY OfHO-
pigHiCcTb, pa3om i3 gewo GinbwrMn BennUMHamm 1
OKPEMUMU NOKaNbHUMN MaKCMMyMamu, 0Co65MBO B
NiBAEHHUX, FMPCbKMX Ta NprbepekHUX perioHax. Boa-
Houac TN 36epira€ HalBMpasHilli perioHasbHi KOHT-
pacTu cepen TPbOX TemnepaTypPHMX NOKA3HKKIB.

3a cueHapiem SSP5-8.5, TpeHaM cym aTMochepHUX
onagis NPOrHO3yTbCA 3 MOMITHOK CE30HHOIO Ta NPO-
CTOPOBOIO BapiaTUBHICTIO. HaBecHi Ha 6inbLuii YacTUHI
TepUTOPIT MPOrHO3YylTbCA AOAATHI TPEHAN KiNbKOCTI
onagis Ha piBHI 5 Mm/10 p 3i wBMAWUMM 3MiHaMK Y
Kapnartax (9 mm/10 p) Ta CTaTUCTUYHO HE3HAYYLUMM
3MiHamMK Ha NiBAHI Ta B HEBENMKI 30Hi Ha CXOAi KpaiHu
(6nm3bko 1 MM/10 p). BniTKy nepeBakatoTb HEBENUKI
3MeHLWeHHA — 6n13bko —3 Mm/10 p, 3i WBKMAWNMHA
3MiHaMu Ha 3axogi (-7 mm/10 p) i HaNWBUAWKMN Y
Kapnatax (-11..-19 mm/10 p). OKpemi niBaeHHI ginAH-
K1 EMOHCTPYIOTb oaaTtHui TpeHg (1 mm/10 p). Boce-
HWN TPEHAW € HEe3HAUYLLMMIW MO BCi TePUTOPIT KpaiHW.
B3umKy ouikyeTbcA Manxe ogHOpPIAHE 3PpOCTaHHA Ha
5 Mm/10 p 3 HaMWBMALWKMMN 3MiHAMW B panoHi Kap-
nat — 9 mm/10 p, Kpim NiBAEHHMX Ta NiBAEHHO-CXigHWX
perioHiB y AKX HEMa€E 3HauyLmx 3MiH. PiuHi TpeHgm
nepeBaXHO AEMOHCTPYIOTb CTaTUCTUYHO He3HauyLi
3MiHW. Pa3om 3 LM, Ha OKpeMunx AinAHKax Ha MiBHOYI

biKCyeTbCA 4OAATHUN TPEHS 3HAYYLLMX WBUALLMX 3MiH
(5-9 Mm/10 p), TOAi AK HAa HEBENVIKNX MiBAEHHUX AiNAH-
Kax — Big’emHui TpeHa (-3 mm/10 p).

BUCHOBKU

[nA ouiHBaHHA HaNPAMKY Ta WBUAKOCTI 3MiH
OCHOBHUX KNiMaTUYHUX NOKa3HWKIB B YKpaiHi AnAa ne-
piogy 1946-2020 pp. 6yna BMKopucTaHa 6a3a faHuX
ClimUAd, Aka € HOBMM NPOAYKTOM NpefCTaB/eHHA pe-
3ynbTaTiB METEOPONOTiYHNX CNOCTEPEXeHb B YKpaiHi 3
BMICOKOI MPOCTOPOBOIO PO3ZiMbHICTIO (~10 KM X 10 Km),
po3pobneHum B YKpIMI Ha OoCHOBI pekomeHaalill Ta
BuMor BMO. KnimaTuyHi 3mMiHK1 Ana manbyTHbOro nepi-
ony (2026-2100 pp.) 6yno oLiHEHO Ha OCHOBI aHCaM6-
JII0 MPOEKLiN KNIMAaTUYHMX NOKA3HMKIB PO3paxoBaHnX
3a gonomoroto KM HoBoi reHepalii (CMIP6) ana gBox
cueHapiiB SSP2-4.5 (nomipHwnin) Ta SSP5-8.5 (kopcTkmi).
BignosigHO 80 icHytoUMX pekomeHgauin, 4o AaHUX KIli-
MaTUYHMX Mogenen cdopmMoBaHOro aHcambno 6yno
3aCTOCOBAHO npoueaypy CTaTMCTUUYHOTO AayHCKen-
NiHry Ta KopeKLUii 3 MeToto 36inblUeHHA NPOCTOPOBOI
PO34iNbHOCTI AaHWNX Ta YCYHEHHA CUCTEMATUYHUX NO-
Munok. WWBmAKiCTb 3MiHW NPU3EeMHOI TemnepaTtypu
NOBITPA Ta KiNIbKOCTi onagiB ouiHBanaca niHiNHUMK
TpeHaamu, AKi 6yno po3paxoBaHo MeTooM CeHa, a ix
CTaTUCTMYHA 3HAYYLWiCTb BM3Havanaca CTaTUCTUKOIO
MaHHa-KeHganna.

Ona nepiogy 1946-2020 pp. OTPUMaHO JOAATHI TPeH-
AN OnA ycix YyacoBUX pAAIB NPU3EMHOI TemnepaTtypu
NnoBITPA Ha TepuTopil YKpaiHn. Hansuwi wemngKocTi
3pOCTaHHA TeMnepaTypwy NOBITPA NO BiAHOLWEHHIO A0
noyaTtky nepiogy XxapakTepHi AnA Ce30HHMX YacOBMX
pAagie. MiHimanbHa Temnepatypa (TN) makcMmanbHO
LWBMAKO 3pOCTaNna B3MMKY, MakcumarbHa (TX) — Bec-
Holo, cepefHi TemnepaTypu (TG), BignosigHo, 3 6inb-
WMKW WBUAKOCTAMM 3MiHIOBANINCA TaKoXK y 3MMOBO-
BECHAHUI nepioA. Ana koediluieHTiB NiHINHNX TpeHaiB
Ce30HHMX CyM OMafiB XxapakTepHa NpocTopoBa He-
O[HOPIAHICTb 3HAKY 3MiH. HanmBuLLi, CTaTUCTUYHO 3Ha-
UyLli MPUPOCTY CE30HHMX CYM OMnagiB BigMivaloTbCa y
BeCHAHI Ta 3uMoBi Micaui, 17 mm/10 p (KapnaTtu) Ta 5-
9 mm/ 10 p (3axig, NiBHiY, cxig. NiBAEHHWI CXifg PiBHUH-
HOT YaCTUHW YKpaiHu), BNiTKY NepeBa)asno 3MeHLIeHHsA
Ce30HHMX CyM OMagiB, ane Ui 3MiHN € CTaTUCTUYHO He-
3HAYYLWUMMU, AK | OCiHHI, KON BiAMIYAETbCA HE3HAUHE
3pOoCTaHHA. Y piyHOMYy BUMIipi nepeBakano craTuc-
TUYHO 3Hauylle 3pOCTaHHA CyM onagis ans Ginbloi
YaCTUHW TepUTopIl YKpaiHu.

Ins mainbyTHboro nepioagy (2026-2100 pp.) oTpu-
MaHi pe3ynbTaTi NOKa3yioTb, WO Npu BUKOPUCTaHHI
NOMIpHOro cueHapito SSP2-4.5 ouikyBaHi 3miHM no-
Ka3HMKIiB NpU3eMHOT TeMnepaTypu NnoBiTpA mMalTb
TEeHAEHUi0 [0 3pOCTaHHA ANA BCi€l Teputopii Ykpai-
HU: LWBUAKOCTI 3MiH MOKa3HMKIB HE3HaYHi, ane cTtatuc-
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TPEHAW 3MIH TEMIEPATYPW MOBITPA TA ATMOCOEPHWX OMALIB B YKPAIHI
3A JAHUMWM CMOCTEPEXEHD TA KNIMATUYHWX NPOEKLIN CMIP6

TUYHO 3HauyLi. HalbinbLw BMCOKi C@30HHI MPUpPOCTL
ouikytoTbca ana TN y 3umosi micadi, a ana TX BecHolo
Ta BoceHu. 36inblieHHA cym onagis (5 mm/10 p) ana
LbOro CUeHapito OYiKyTbCA TiNbKM ANA 3UMOBUX MiCA-
LiB Ha 3axogi Ta niBHiYHOMY cxogi. B iHwWi ce30HM poKy
MOX/MBE He3HayHe 3MeHLWeHHA Cym onagis. Pe3ynb-
TaT! PO3PaxyHKiB AN1A »KOPCTKOro cueHapito SSP5-8.5
nokKasanu, Wo WBMAKOCTI 3pOCTaHHA TemnepaTypHMX
NOKa3HMKIB HaMBULWMMKN BYAYTb Y NiTHI Ta 3MMOBI
micaui (0,75-0,80°C/10 p) anA Bciei TepuTopii Ykpai-
HW. TiNbKN Y BECHAHUIN CE30H LWBUAKOCTI 3POCTaHHA
Temnepatypu 6yayTe nomipHumn (0,45-0,55°C/10 p).
3MiHa cym onagiB MaTMMe Ce30HHI BigMIHHOCTI, TaK Yy

3MIMOBO-BECHAHUN Nepiod 3a UMM CLeHapieEM OYiKy-
€TbCA 3POCTaHHA KiNbKOCTI onagis (mepeBa)Ho 5 mm/
10 p), TOAi AK BAITKY Ta BOCEHM CYyMW OMafiB 3MeHLUy-
BaTMMyTbCA Ha 3—7 MM/10 p. OTxKe, AK ANA CyyacHoro,
TaK i 4nAa ManbyTHbOro KNiMaTMYHOro nepiofis oTpu-
MaHi JofdaTHI TPeHAM 3MiH NPU3eMHOI TemnepaTypu
NOBITPA ANA BCi€l Teputopii YKpaiHu. 3MiHK cym onagis
MEHLU YiTKO BMParKeHi, anie CnocTepiraeTbCA 3arasabHa
TeHAEeHUiA 0 X 3MeHLUEeHHA Y NiTHbO-OCIHHIN nepiof
Ta 36iNbLIEeHHA Y 3MMOBO-BECHAHUN. AKLLO WBMAKOCTI
TaKUX 3MiH 6yyTb CTINKUMM, TO 3 YaCOM Lie MOXKe Npu-
3BeCTV [0 3MiHM CTaHZAPTHOrO ANA MOMIPHUX WNPOT
piyHOro posnoginy onagis.
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TREND ANALYSIS OF AIR TEMPERATURE

AND ATMOSPHERIC PRECIPITATION

IN UKRAINE BASED ON OBSERVATIONAL DATA
AND CMIP6 CLIMATE PROJECTIONS

This study presents an analysis of trends in annual and seaso-
nal averages of daily minimum (TN), mean (TG), and maxi-

mum (TX) air temperature, as well as in annual and seasonal
totals of atmospheric precipitation (RR), across both nation-
al and regional scales. Two time intervals were examined:
1946-2020, representing the period of observational data, and
2026-2100, representing future climate projections. All calcula-
tions were performed using high-resolution gridded datasets
(~10 km x 10 km), which provide a sufficiently detailed spatial
representation to support the development of national and re-
gional climate-change adaptation strategies. For the historical
period, the analysis relied on the ClimUAd dataset, constructed
from homogenized observations of 178 meteorological stations
across Ukraine and subsequently processed to ensure spatial
consistency and representativeness of the climatic fields. For
the future period, trends were estimated using a statistical en-
semble of climate projections obtained using new-generation
global climate models (CMIP6), based on updated scenarios of
greenhouse gas emissions and socio-economic development of
humanity (SSP2-4.5 and SSP5-8.5). Prior to trend analysis, bias
correction was applied to all model outputs using the Quan-
tile Delta Mapping (QDM) method, ensuring that systematic
deviations from observed climate conditions were effectively
removed. The results show statistically significant changes in
temperature patterns throughout Ukraine for both the observa-
tion period and the future period for both considered scenarios
(for all air temperature indicators considered, all seasons, and
the year). Under SSP2-4.5, the intensity of warming remains
broadly comparable to the trends observed in 1946-2020,
whereas SSP5-8.5 indicates a much stronger and more rapid
increase in temperature. Changes in precipitation are consider-
ably less pronounced, vary in sign across regions and seasons,
and are mostly statistically insignificant.

Keywords: Ukraine, air temperature, atmospheric precipita-
tion, trends, ClimUAd, CMIP6
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NMPABWUJIA AN1A ABTOPIB

Penaxuis xypHany “Meteoponoria. ligponoria. MoniTopurr poskinna”
npuiimae A0 Po3rnady opuriHanbHi, paxilue He ony6nikoBaHi HayKoBI CTaTTi 3 aKTyanb-
HUX MUTaHb TEOPETUYHOI Ta MPUKNAAHOI METEOPONOrii, KNIMATUYHMX | ifPONOriuHMX 0-
CiKEHb, 3AilCHEHHA MOHITOPUHTY BOA Ta aTMOCHEPHOro NOBITPA, a TaKOX MaTepiani
OKpeMIX JOCTIIXKEHb i3 CYMIXKHUX TeMaTuK, MOB'A3aHNX 3 BUPILLEHHAM BaXNUBIX
KNiMaTUYHIX, METEOPONOriYHNX Ta riAPONoriyHMX Npobnem, NUTaHb MOHITOPHHTY.
JpyKyloTbCA TakoX KOpOTKi NOBIZOMIEHHS, MaTepiany 3'i34iB | KOHGepeHuil, peLieH-
3ii Ha HayKoBi MoHorpadii. XypHan Apykye po6oTu B rany3i “npupogHuyi Hayku” 3a
cnewianbHicTio “Hayki npo 3emnt” (103).

Mopaki po peaakuii“Meteoponoria. ligponoria. MoHiTopuHr 4oBKinnA" pykonmcu
NPOXOAATb He3anexHe aHOHIMHe peLieH3yBaHHA. Pykonucu, wWwo He BignoBigaTb
npo¢inio XypHany, MatoTb HU3bKNIA HaYKOBO-TEOPETUYHMIA piBeHb ab0 AKI He NOBHOH
MipoIo BiANOBIJAIOTb NpaBUnam AnA aBTopis, MOXyTb OyT BiaxuneHi. ABTOpU HecyTb
MOBHY BiZNOBIZANbHICTb 32 TOUHICTb BUKNAAEHUX GAKTIB, LATAT, CTATUCTUYHUX LaHWX,
6ibniorpadiuHinx AOBIFOK, HaNMCAHHA reorpadiuHmx Ha3B, BNAaCHUX iMeH. [inA nybnikauii
B XypHani NpuitMaloTbeA PYKONUCI YKPaiHCbKO abo aHMNiCbKO MOBaMU.

Mybnikauia ctateii B xypHani 6e3onnatHa. (TaTTi NOAAKTLCA Ha CAIAT XKypHany
https://journal.uhmi.org.ua/ B enekTpoHHiit popmi.

BUMOTY 10 00OPMNEHHA PYKONIUCY

06car: opuriHanbHUX HayKoBUX CTaTeil — A0 15 CTOPIHOK (pa3om 3 pesiome, Ta-
6nuuAMN Ta iNKCTPATUBHUM MaTepianom), MeTo4oNoriuHuX, npobnemHuX i OrnAZoBUX
— He GinbLue 20 CTOPIHOK, KOPOTKUX NOBIAOMAEHb, peLieH3iil, MaTepianiB KoHepeHLii
i 3'i3q5iB — 5 CTOPiHOK.

Pykonuc rotyetbea y TekctoBomy pesaktopi Microsoft Word, wpndt — 12, intep-
BaJl MiX pagkamn — 1.

CTPYKTYPA CTATTI

1. IHOOPMALIIIHA YACTUHA.

1.1. Mictutb HactynHi no3uuii: inaekc YK (BupiBHIOBaHHA No NiBoMYy Kpato),
npi3BiLLe, MOBHICTIO iM'A Ta N0-6aTbKOBi aBTOPa (aBTOPIB) — HAMIBXUPHIM LWPUGTOM,
ORCID Ta E-mail koxHoro aBTopa (aBTopiB), Ha3Ba YCTaHOBM, e NpaLito€ aBTop(u), i3
3a3HaYeHHAM BiZlOMYOI NiANOPAAKOBAHOCTI (KypcuBOMm), anpecn, TenedoHa, — 3 BU-
PiBHIOBAHHAM M0 NPaBOMY Kpalo. fIKLL0 CTaTTA Ma€ Kinbka aBTopiB, T0 iM'A aBTopa ANA
NINCTYBAHHA N03HAYAETHCA 3iPOUKOI0.

1.2. HA3BA CTATTI HABOMTbCA BENUKAMM NITEPAMU.

1.3. Y Pe3tome (AHoTawii) BUKNaZaloTb NON0XKEHHA BIAMNOBIAHO O CTPYKTYpH
CTaTTi (MeTa, MeToAM AOCNIFKEHHS, pe3ynbTaTh, HOBIU3HA), 06CAT pe3tome yKpaiHCbKo
MOBOI0, AKLLIO CTATTA YKpaiHoMoBHa, — Bif 800 o 1800 3HaKiB, aHrNilicbKolo — He
meHLe 1800 3HakKiB 3 npo6inamu, AKLLO CTaTTA aHTNOMOBHA aHOTaLliA MOBUHHA MiCTUTH
He MeHwwe 1800 3HakiB (3 npobinamu).

1.3. KniouoBi cnoBa (He binblue 5-6).

1.4.Y cratTax, nigrotoBneHux ykpaiHCbKolo MOBOK, iMeHa aBTopiB (6e3 no 6atb-
KOBI), Ha3Ba YCTaHOBM, Ha3Ba CTaTTi, pe3ioMe Ta KNHoYOBi (0B JOLATKOBO HABOAATLCA
AHNINCHKO MOBOI.

2. TEKCTOBA YACTWUHA PYKOMHCY.

2.1. TeKcT cTaTTi Ma€ MICTUTM HACTYNHi pyOpUKIA:

o Bcryn ([letanbHa owiHKa akTyanbHuX Z0CiAKeHb i nybnikavii, Aki MicTuan npomix-
Hi pe3ynbTaty abo BapiaHTU PO3B'A3aHHA AaHoi npobnemu/Tematinku. BugineHna
acneKTiB, AKi foCi 3anMLWaloTbCA HeBupilueHumi. MeTa aaHoi nybnikauii, Aky He cnig
NNyTaTh 3 METO TeMaTUYHIX a0 AvcepTaLifiHUX AOCNIMXeHb B Linomy).

o Marepianu i MeToay (414 opuriHanbHuX cTareit).

o Pe3ynbTaTy Ta ix 06roBOpEHHA.

o BucHoBKM (nicyMOK pe3ynbraTiB y BifNoBiAHOCTI 3 MeToto poboTm).

2.2. Tabnuui, kapTorpadiunuii Ta inlocTpaTUBHMIA MaTepian HYMepyHTbCA, Ha HUX
pobnATbCA NocunaxHA B TekcTi. KinbkicTb intocTpaviit 3anexHo Big obcary cTarTi He
mae nepesuLysarty 10. Tabnuwi i3 3aronoBkom i NOpAAKOBUM HOMEPOM, PO3MILLYIOTb
ofpasy nicnA NocunaHHA Ha HX (nicna 3akinueHHa ab3auly). Cnig 3ano6iraTy rpomisakmx
Tabnuub Ta TabnuLb, 3aNOBHEHNX NKLLE NEPBUHHUMY JAHUMU.

leorpadiuHi KapTh i KapTocxeMu He MatoTb bYTU NepeHacuyeHUMI Hanucamu,
nepeTHaHHA Ha3B i Lup Henpunyctme. Mianucn Ha KapTax NOBUHHI f06pe unTaTUCh;
i} 3a3HaYaTi MacLTab Ta HABOANTY YMOBHI NO3HAYEHHA.

Bca rpadika mae 6yTu Komn'loTepHOt, BUKOHaHOI0 B 0fHOMY 3 Gopmaris: TIFF,
BMP, JPEG 3 po3ainbHictio He meHw 350 dpi.

PucyHku, rpadiku, cxemi Ta iH. 40AATKOBO NOAAIOTLCA OKpeMUMI (aiinamin.

3. BMOTX 10 OOOPMTEHHA NITEPATYPHIAX NOCUNTAHD.

3.1. bibniorpadiuni onmcu y cincky bibniorpadiuHmx nocunaHb HaBOAATS 3a bibnio-
rpadiuHum cTunem uuTyBaHHA APA stylereferences. https://apastyle.apa.org

3.2. [IKEPENA'Y CMUCKY BUKOPUCTAHWX AMKEPEN HE HYMEPYIOTb | TOLAKOTb 3A
ABETKOI0 3 a63awom (BigcTynom Big nisoro kpaio) 0,5 cm.

3.3. [lo cnucky He BKMOYaIOTbCA BILAHHA, onybnikoBaHi B pocilicbKiil enepauii
Ta 6inopyci nicna 2014 poky.

3.4. ina ctateit YKPAIHCbKO0 moBoto HaBoaATb [IBA cninckn BUKOPUCTaHNX Axe-
pen: CnucoK BUKOPUCTaHIX kepen MoBOt opuriHany (6ibniorpadiuni onucu nogaiots

3a Gibniorpadiunum crunem umutysanHa APA stylereference) Ta References — y ne-
peknagi aHrilcbKoio.

3.5. [Ina crateit AHITIACHKOI0 moBoto nogatoTb OfIUH ciucok BUKOpUCTaHNX fKe-
pen — References, y akomy 6i6niorpaciuuit onuc fxxepen He poMaHCbKUM LIPUGTOM,
a, HaNPUKNag, KUPUINYHUM, apabebkum, KUTAICbKUM TOLLO, HABOAATD Y Nepeknagi
aHIIACbKOK MOBOIO, 3a3HaYaloTb HaMpUKiHLi bibniorpadiuHoro onucy y KBaapaTHUX
JYXKax aHrniicbKolo MoBoto MoBY Axepena — [in Ukrainian], Towo.

3.6. Dopmart nocunaHHA Ha Axepena B TeKCTi BHyTPiLIHbOTEKCTOBI NOCUNAHHA
MOJAKTH Y KPYTANX BYXKKaX i3 3a3HAUEHHAM:

e Mpi3BuLYA aBTOPa (AKLLO aBTOP OAMH) abo nepLunx CNiB Ha3BM Npaui (AnA BUAAHD
6e3 aBTopiB), uepe3 Komy poky nybnikauii i, 3a HeobxigHOCTI, uepe3 KoMy CTOpiHOK
nicna ckopoueHHs "c." (ykp. moBoto) abo "p." (aHrn. moBoto). Ha3gy npaui MoxHa
CKOpOUYBaTH, @ MPONYyLLeHi C10Ba NO3HayaTh 3Hakom "Tpu Kpanku"): (Surname,
2023), (Surname, 2023, p. 123), (Surname, 2023, pp. 12-34), (Titleofthebook ...,
2023, p. 123), (Titleofthe ..., 2023);

npi3BuLLA CNiBaBTOpa (AKLLO aBTOPIB He OinbLue ABOX), pOKY BUAAHHA: (Surname 1
&Surname 2, 2023; Mpizsmwwe 11a Mpissuwe 2, 2023);

Npi3BULLA NIWLLE NepLIOro CMiBaBTOPa (AKLLO aBTOPIB NOHAZ ABOE), CKOPOUEHHA "'Ta
iH." abo "etal.", poky BugaHHsa): (Surname 1 etal., 2023; Mpi3guie 11a iH., 2023);
NPi3BYLLA Ta iHiLianiB aBTOPa, POKY BUAAHHA (AKLLO Y CTATTi € NOCUNAHHA Ha poboTn
aBTOPIB 3 0/IHAKOBUM Npi3BILLEM, onybAiKoBaHi Toro camoro poky): (Surname, N.,
2023);

npi3BULLA aBTOPA, POKY BUAAHHA NepLuoi poboTw, poKy BUAAHHA HACTYMHOI poboTK
(AKLLO CTaTTA MiCTUTb NOCUNAHHA Ha PoboTI 0HOTO aBTopa, OnybnikoBaHi B Pi3Hi
POKM Npi3BuLLe aBTOpa He ay6niooTb): (Surname, 2022, 2023);

Npi3BULLA aBTOPA, POKY BUAAHHA, MasOi NAaTUHCLKOT NiTepy NicnA oKy BUAAHHA
(AKWWO CTaTTA MICTUTb NOCUNAHHA Ha PoboTI ofHOO aBTOpa, ony6nikoBaHi Toro
camoro poky): (Surname, 2023a, 2023b, 2023c).
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