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BIIJIMB 3MIH KJIIMATY HA ITPOJYKTHUBHICTbH BIBCA
B CTENOBIM 30HI YKPAIHU

Merta. OuiHka BIUIMBY 3MiH KJIIMaTy Ha MPOAYKTHBHICT BiBca B CTemnoBiii 30H1 YKpaiHu.

Metoan. CtaTucTU4Hi, MATEMaTUYHE MOJICITIOBAHHSI.

Pe3yabTaTu. BecTaHOBIIEHO, 1110 CTPOKH CIBOM KYJIBTYPH 1 TIOSIBH CXO/IIB 3MICTSITHCS Ha OUIbII paHHI Tep-
MiHH. OUiKyIOThCS OibLI CIPUATIMBI YMOBH Uil GOPMYBaHHS CXOJIiB, 3pOCTAHHS 1 PO3BUTKY POCIMH B IEepioA
«CXOJU - BUKUAAHHS BOJIOTI». 3HIKEHHUH (DOH TeMIepaTyp MpHU3Be/e N0 3HWKEHHS BEIMYMHH CyMapHOI'O BUIIa-
POBYBaHHS 1 3HIDKCHHS IOTpeOH y Bosro3i Ha 47-58 MMm. Bomoro3zabesmnedeHicTh mepIoro nepioxy Bererarii Oyie
3HAYHO BUIIIE, HI)K B CepeHi OaraTopiuHi poKu. ATpOKIIMATHYHI YMOBH IPYTOI MOJIOBUHH BETETAIIHOTO ITEPioay
BiBca OyIyTh CKIIaJaTHCS MPHU 3HIDKCHIH TeMIlepaTypi i HepiBHOMIpHOMY 3BOJIOKeHHI 1o Tepuropii. [lotpeda y
BOJIO31 TOBCIOTHO 3pocTe Ha 12-28 MM. 3HH3UTHCS 3a0€3MEUEHICTH BOJIOTO0. 3a TOTIOMOTOI0 MOIeNi (hOpMyBaHHS
BPO’KaI0 CIITbCHKOTOCTIONAPCHKUX KYJIBTYpP NMPOBEICHA OLliHKA BIUIMBY 3MiH arpOKJIIMaTHYHUX YMOB II€PiOAiB Be-
rerarii Ha MOKa3HUKH (POTOCHHTETHYHOI IIPOTYKTHBHOCTI MOCIBIB BiBca i (hOpMyBaHHS BpOKalo.

BucHoBkH. MOXJIMBE MiIBUIICHHS BPOXaiHOCTI BiBca B CTEMOBiH 30HI YKpalHu MpH peajizaiii KiiMa-
TUYHHX CIIEHApIiB 1 paHHIX CTPOKaX CiBOM. 3alponoHOBaHO KapTOCXEMH O4iKyBaHOI BposkaifHocTi BiBca B Creno-
Bili 30HI YKpaiHu.

KJIFOYOBI CJIOBA: oBec, 3MiHa KIIiMaTy, (a3 po3BUTKY, CTPOKH CiBOH, IUIOILY JIUCTS, yposKait
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THE INFLUENCE OF CLIMATE CHANGE ON OAT PRODUCTIVITY IN THE STEPPE ZONE
OF UKRAINE.

Purpose. To assess the impact of climate change on oat productivity in the steppe zone of Ukraine.

Methods. Statistical, mathematical modeling.

Results. It is established that the seed sowing and of seedling emergence will be postponed to an earlier
date. More favorable conditions are expected for the formation of seedling emergence, growth and development
of plants during the period of "seedling - heading". Reduced background temperature will lead to a decrease in the
value of total evaporation and a decrease in moisture demand by 47-58 mm. The moisture content of the first
vegetation period will be significantly higher than in the middle perennial years. Agroclimatic conditions of the
second half of the vegetation period of oats will develop at low temperatures and uneven moisture across the
territory. The demand for moisture will increase everywhere by 12-28 mm. The supply of moisture will decrease.
Using the model of the formation of the yield of agricultural crops, the influence of changes in the agro-climatic
conditions of the growing season on the indicators of photosynthetic productivity of oat crops and the formation
of the yield was assessed.

Conclusions. It was concluded that a possible increase in the yield of oats in the Steppe zone of Ukraine
under the implementation of climatic scenarios and early sowing terms. Changes in agroclimatic conditions in the
implementation of climatic scenarios will lead to changes in the photosynthetic activity of oat crops: the relative
leaf area will increase, the increase in total plant mass will increase, the photosynthetic potential of crops will grow
during the growing season. Proposed cartographic schemes of the expected yield of oats in the Steppe zone of
Ukraine.
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BJUSHUE U3MEHEHUI KJIUMATA HA ITIPOAYKTAUBHOCTH OBCA B CTEITHOM 30HE
YKPAHUHBbI

Heas. Ouenka BIUSHUSA H3MEHEHHHA KIIMMaTa Ha TIPOTyKTHBHOCTh OBCA B CTEITHOH 30HE Y KpauHEI.

MeTtoapl. CTaTHCTHIECKHE, MATEMAaTHIECKOE MOJICTTMPOBAHNE.

Pe3yabTaThbl. YCTaHOBIIEHO, YTO CPOKH CE€Ba KYJIbTYPHI U MOSIBICHUS BCXOJIOB CABUHYTCS Ha OoJiee paHHHE
cpoku. Oxxumatorcst 6oiee OIaroNpUATHBIC YCIOBUS IS (POPMHIPOBAHUS BXOAOB, POCTA U PA3BUTHS PACTCHUH B
MIEPHOJT «BCXOMBI — BBIMETHIBAaHUE METEIKM». [IOHIDKEHHBIN ()OH TeMIepaTyp NPUBEAET K CHIDKCHUIO BETHMIMHBI
CYMMapHOTO HCIIapeHHs U CHIDKEHUIO OTpeOHOCTH BO Biare Ha 47—58 MM. BiraroobecniedeHHOCTE TIEpBOTO TIe-
pHozia BereTaluy OyIeT 3HAYUTEIbHO BBIIIE, YEM B CPEIHHE MHOTOJIETHUE T'OAbl. ATPOKINMATHYECKHE yCIOBHS
BTOPO¥ IT0JIOBHHBI BET€TALIMOHHOTO TIEPHOJIa OBCa OYAYT CKJIa/IbIBAThCS TPH MOHM)KEHHOM TeMIIepaType 1 HepaB-
HOMEPHOM YBJI&)KHEHHH 10 TeppuTopuu. [loTpedHOCTH BO Bilare HoBceMecTHO Bo3pacteT Ha 12—28 MM. CHU3HTCS
obecrieueHHOCTH Biaroi. C moMoLIpio MoJieH (POPMUPOBAHUS YPOXKask CEIbCKOXO3SIHCTBEHHBIX KYJIBTYp IIPOBE-
JCHAa OLICHKA BIIUAHUSA U3MEHEHUM arpoKJIMMaTUYCCKUX yCHOBI/Iﬁ NIEPUOA0B BETCTAIIUN HA MMOKA3aTCIIN (bOTOCI/IH-
TETUYECKOW MPOAYKTHBHOCTH IIOCEBOB OBCA M (DOPMHUPOBAHUE yPOXKAs.

BbiBoabl. Bo3M0OKHO NOBBIIIEHHE YpOKalHOCTH OBca B CTenHOM 30He YKpauHbl IPU peanu3alyuy Kiuma-
THYECKHX CIICHApHEB U PAHHHUX CPOKax ceBa. [IpeutoskeHbl KapTOCXEMBbI 0KHIaeMOH yposkaiiHocTH oBca B Crer-
HOM 30H€ YKpauHbI.

KJIFIOUEBBIE CJIOBA: oBec, n3MeHEeHHE KIIMMAaTa, a3kl pa3BUTHA, CPOKHU CEBa, TUIOIIA I JACTHEB, YPOKail

Bemyn

3MiHM KJTiMaTy, IO BiJ0yBarOThCS, BH- BenukoOpuTanii. KpimM 116010, aHamizyoThCs
KJIMKaJIF 3MiHU B TEepMiHaxX HACTaHHs MPUPOJ- KJTIIMaTU4Hi JaHi Ha HACTYTIHI IIICTh JECATUIIITh
HUX CE30HIB Ta B iX TEMIIEPATyPHOMY i BOJIOTi- Ha bpuTaHCHKUX OCTpOBax, OTPUMaHi 3a JOTO-
CHOMY pexuMax. BinmOyBaeTbcs 3MiHA arpOKITi- MOTOIO TIPOTHO3iB 3MiHH KiiMaTy BemmukoOpu-
MaTHYHUX PECYpCiB PETiOHIB 1 BiIMOBITHO TaHii.
3MiHa arpoKJIIMaTUYHMAX YMOB 3POCTAaHHS 1 pO3- OrmiHKa 3MiHU TEPMiHIB OCHOBHHUX ()€HO-
BUTKY CLIBCBKOTOCHOJAPCHKUX KYJIBTYP. JoriuyHuX (a3 pO3BUTKY SIPUX 3€PHOBHUX KYJIb-

Pi3ni acmiekTH OIHKM BIUIMBY 3MiH KIIi- Typ B [liBHiuHii i LeHTpanbhiii €Bpori B yMo-
MaTy Ha YMOBH (pOpMyBaHHSI yPOXKarO CLITLCHKO- Bax 3MiHHU KJIiMaTy BUKOHaHa B poOoTi [3].
TOCIIOAAPCHKUX  KYJIBTYp IIMPOKO pO3IIIsija- B po0ori [4] po3risiiaeThest BIUIUB BOJIO-
FOThCS BIITIOBITHO JI0 BETUKOTO HA00PY KYJIBTYp- roremmnepatypHoro pexxumy [liBHIYHUX piBHUH
HUX POCJIMH B PI3HUX IPYHTOBO-KJIIMATHUYHUX CIIIA i Kananu Ha (hopMyBaHHS BPOXKaro paH-
yMoBax. Y MeHIUiH Mipi 11e BiIHOCUTBCS /IO OLj- HiX ApuX KyJabTyp. OuiKyeTbCs, IO MiJBH-
HKH peaKIlii KyIbTypH BiBca Ha KIIIMaTH4HI 3MiHH. [IeHHS TeMIIepaTypH 1 3MiHH KUTBKOCTI OTajIiB

B ymoBax ®innsuuii [1] 3mina kaimary BIUIMHYTh Ha (POpPMYyBaHHS MPOAYKTUBHOCTI Ta-
BiJIKpHBa€E HOBI MOJIMBOCTI /I BUPOOHUIITBA KAX KyJIbTYp SIK sSipuil SYMiHb 1 oBec. MiHJH-
MOJILOBUX KYJIBTYD, SIKE B JaHUH Yac OOMexXeHe BiCTh KJIIMaTy MaJjia 3HAYHUH BIUIMB Ha BPOXKaii-
KOPOTKUM BereTaliiHuM mnepiogoM. Termmimmii HICTh BiBCa Ha I'ATH IUIsIHKaX. Teruii mepearo-
KIIIMaT TPOJIOBXKHUTH TEIUIOBHU BereTalliiHHNA CIBHI TeMmIeparypu MiJIBUIIWIA BPOXKAHHICTh
nepion i #oro ¢izionoriuHo edexkTuBHy Hac- Ha OUIbILI MPOXOJIOAHMX A1NITHKAX, B TOU yac sIK
tuHy. O4iKyeTbes, 0 Ha mupoTi 60 ° miBHIY- BHCOKI TEeMIIEpaTypH B KiHIIl BEreTaLifHOTO Tie-
HOI IUPOTH PiBEHb YPOXKAWHOCTI BiBCa IMiJIBH- PpioJly 3HU3WIIM BPOXKAMHICTh HA BCIX JIISHKAX.
muthes Big 4,4 /ray 1985 poui 1o 6,4-6,5 T/ra Ouminka peakuii KyJIbTYpH BiBca Ha 3MiHH
y 2025 poui Ta no 2055 poxy Oyae nopiBHIO- KJIimary Oyia mpoBeseHa i B Ykpaidi [5]. 3a mo-
Batn 8,2-8,8 T/ra. Y Bukonanomy [1] mocii- ITOMOTOK0 MOJIENI MPOJTYKTHBHOCTI KYJIbTYPH i
JOKEHHI BUBYAJacs peakilisi Mporecy po3BUTKY CIICHAPIIO 3MIHH KJIIMATy OTPUMaHi OIIHKH 04i-
POCIIMH SIUMEHIO 1 BiBCca Ha MiJBUIIEHI TeMIie- KyBaHO1 ypo>kaitHOCTi Ha nepion 1o 2040 poky.
parypu moBiTpsl. Memoto NOCTKEHHS € OIIHKA BILIMBY

Y pobGoti [2] HOCTIKYETHCS BILIUB 3MiH KJIiMaTy Ha MPOIyKTHBHICTH BiBca B Cte-
3MiHHU KJTiMaTy Ha NOJsIraHHs BiBca B Ipmanmii i OBI# 30HI YKpaiHu.
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Mamepianu i memoouka 00cnioiicens

TenaenIii 3MiHN arpoKIIMaTHYHHX pPe-
CypCiB Ta arpoKJIiMaTHIHUX YMOB ()OPMYBaHHS
MPOAYKTUBHOCTI KYJIbTYypPH BiBCA PO3TIIAAIINCS
3a mpomixkok gacy 2021-2050 pp. st omiHKH
3MiH arpoKJIiIMaTHYHUX PECYpPCiB MPU MOKIH-
BUX 3MiHaxX KJIiMary OyJiM BHUKOPHCTaHI MpO-
THOCTUYHI JIaHi METEOPOJIOTIYHUX eJIEMEHTIB [6]
3a IBOMa KIIMAaTHYHHMHU CLEHapisiMH, a came
RCP4.5 i RCP8.5 —Pemnpe3enTatuBHi TpaekTo-
pii xonuenrtpauiii (Representative Concen-
tration Pathways - RCP).

Y mporieci aHaltizy TEHACHIIT 3MIHH KTi-
MaTy MOPIBHIOBAIMCS JlaHI 3a KIIMaTHYHUMU
CIIeHapisIMU 1 JaHi 0a30BHUX BETWYHH, OTPUMaHi
3a mepion 1986-2015 pp. [7]. Posrasinanucs ar-
pomiMaanHi YMOBH q)opMyBaHHﬂ YPOXKAIO Ky-
JTYPH BiBCA, PO3PAXOBaHi 3 JaHUMH KJTiMaTH-
YHUX CIICHApIIB, 1 1aHi, [0 XapaKTepU3YIOTh Ce-
peHi 6araTopiuHi YMOBH 3pOCTaHHS, PO3BUTKY
1 popmyBaHHS TPOAYKTUBHOCTI BiBCa 3a J[Ba Tie-
piogu: 1986-2015 pp. (bazoswuii nepion) i 2021-
2050 pp. (Cuenaphi mepiogu 3a cClieHapisMu
RCP4.5 1 RCP8.5).

B sikOoCTi TEOpPETUYHOT OCHOBHU JISI OLi-
HKM peakiii KyJbTypH BiBca Ha 3MiHY arpoKii-
MaTHYHUX YMOB (hOpMYBaHHS YPOXKalo y 3B's-
3Ky 31 3MiHOIO KJIIMaTy HaM{ 3aCTOCOBYBAJACs
ajiantoBaHa /10 0i0JOTIYHUX 0COOIMBOCTEH KY-
JBTYpH BiBca MOjeNb (OPMYBaHHS YpPOXKAro
03KMMOI MIIIEHHIII B BECHSIHO-JIITHIN mepiof [8].
B ocHOBI 1i€i MoJIeIi JIEKUTH CHCTEMA PiBHIHB
paianiiHOro, TEIUIOBOTO Ta BOJHOTO OANaHCIB
1 Oamancy Oiomacu (BYTJIEBOIIB i a30Ty) B pOC-
JMHHOMY TTOKPHBI.

MogenmoeTbes: paialiiiiHii, TeTUIOBUH Ta
BOJIHUIA PEXKMMH CHCTEMH «TPYHT - POCJIMHA - aT-
Mocdepay, perKrM MiHEepaTbHOTO )KUBIICHHSI POC-
JIMH 1 BIUIMB 1IMX PEKUMIB Ha Mpolieck (poTocHH-
Te3y, JWXaHHS POCJMH, TOTJIMHAHHS BOJIOTH 1
€JIEMEHTIB MIHEPAJILHOTO KHBJICHHS POCIIHHAMH,
3pOCTaHHSI 1 PO3BUTKY, POTOCHHTETHYHY MTPOYK-
TUBHICTb JIOC/I/DKYBaHOI KYJIbTYPH.

OcHOBOIO 01070r1YHOI YACTHUHH MOJIENII €
MOJIENIIOBAaHHSI MPUPOCTy Oiomacu pociuH. Bin
PO3MIIAaeThCS SIK OajJaHc BYTJIEBOIIB (POIyK-
TiB OTOCHHTE3Y 1 pO3Maay CTAPiIOUMX TKAHUH,
BUTpPAaT Ha JWXaHHS) 1 OUIKIB (IIOTJIMHAHHS

a30Ty 3 IPYHTY, NPOIYKTIB PO3MAaay TKaHUH,
BUTPAT HAa OHOBJICHHS )KUTTE3IaTHUX CTPYKTYP
TKaHWH) Ha KO)KHOMY YaCOBOMY KpOIIi:

d
i (D+Chydr R Nabs+Nhydr_N

sen
’

1)

Ie “;T’? — TIpUpicT OiOMacH POCIINH;

® — cymapuanii (HOTOCHHTE3 POCIIHH;

Chydr — Maca BYTJIEBOJIIB, IO YTBOPIOIOTHCS

MIPH PO3Majli CTapirouuX TKaHUH;

R — BuTpaTu ByrieBOiB HA TUXaHHS;

Naps — KUIBKICTh TMOTJIMHEHOTO 3 IPYHTY

a3ory;

Nhydr — KUTBKICTh @30Ty, IO YTBOPIOETHCS

npu po3naji OiiKiB;

Nsen — BUTpaTH Ha OHOBJICHHS O1JIKIB.

[Mpouec horocuHTE3Y IUCTS ONHUCYETHCS
thopmyoro [9; 10], B sAKiit BpaXOBY€ETHCS BILUIUB
Ha (D OTOCHHTE3 PiBHS MiHEPATLHOTO )KUBIICHHS,
a3 PO3BHTKY POCIH, TEMIICPATYPHOTO pe-
KUMY 1 BOJIOr03a0e3redeHoCTi poanH [11].
Butpatu Ha 1uxaHHSA POCTY i AMXAaHHS HiATPH-
MKH MOJIEITIOIOTHCS 3 BUKOPUCTAHHSIM KOHIICTI-
mii [11] ¢ ypaxyBaHHSIM 3MiHH 1HTEHCHBHOCTI
JIMXaHHs B oHTOoreHesi [11] 1 mix BIIMBOM TeM-
nieparypu nositpsi [13].

Mojentoerbes, MO MPOUEC MOMTUHAHHS
a30Ty POCJIHMHOIO 3 IPYHTY #Jle aKTHBHUM IIUISI-
XOM 1 TACHBHHMM - BUHOCOM a30TYy 3 TpaHCIipa-
uiiianM crpymom. Ilporecu posnany TKaHWH
TPH CTPECOBHX YMOBAX i CTApiHHI POCITHH O~
CYIOTBCSl PIBHSHHAMH KiHETHUKH (hPepPMEHTATHB-
HOTO aHaJi3y.

InenTudikamis napameTpiB MOJENI CTO-
COBHO JI0 KYJIBTYPH BiBca IPOBECHA HA OCHOBI
MarepiaiiB TMOJbOBOTO EKCIEPHUMEHTY, SKUH
npoBoauscs B 2013, 2014 1 2018 pokax Ha crio-
CTEPEe)KHHUX JISHKAX HaBYaJIbHOI arpomereo-
ponoriuHoi nabopatopii OJecbKOTo JaepKaB-
HOTO €KOJIOTIYHOTO0 yHiBepcuTety [14]. [lepesi-
PKa aJIeKBaTHOCTI MOJIEN ITOKa3aa I[LIKOM 3a-
JIOBUTBHI pe3ynbraTi. CepenHs MOMHIIKA PO3-
paxyHKy IUIOIII JIKCTS B IEPiojl MakCUMallb-
HOTO PO3BUTKY ckianae 14,7%, a Giomacu Bo-
J10T1 BiBca — 15,8%.

Pezynomamu ma 062060penns

[opiBHsHHS (a3 pO3BUTKY POCIIHH BiBCa
B Pi3HUX KJIIMaTHYHHX yYMOBAax MOKa3ajo, LI0
npy  peanizaiii CIeHapHUX YMOB BereTailis

BiBca Oy/ie MPOXOJUTH B OLIBII PaHHI TEPMIHH
3 JeSIKUM 3MILICHHSIM 32 YacOM B CTOPOHY paH-
HbOI BecHU. llell 3cyB cTaHOBUTHME HJis
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IliBaigHoi migzonu 15-16 muiB (Tabmn.l), mis
IlentpanpHoi mig3onu — 5-6 auiB 1 mys [liBmeH-
HOT mia30HU — 3-4 qHs. BinOynerscs 3MmileHHs
TEPMIHIB MMOSBU CXOJIiB BiBca MOCIiBHOTO. Benu-
KuM BoHO Oyne s IliBHiunOT migzonn (14-15
IHiB), He3HauHUM (2-3 nHi) mis LlenTpanbHoi
MiA30HU 1 MOMipHO (Ha 7-6 THIB) 3MICTATHCS Te-
pMmian cxomiB B lliBmenniit mim3oni. daza

BUKHIaHHA BOJIOTI B [1iBHIuHIA 1 [TiBOeHHIH mmi-
JI30HI HACcTaHEe MPAKTUIHO B 3BHUANHI TEPMIiHH,
B LleHnTpanbHiil mig30Hi - Ha 5-6 AHIB mi3HiIIE
OaraTopi4HUX TepMiHiB. TpUBaicTh BCHOTO Te-
piomy Bererarlii (CXOQ — BOCKOBAa CTHUTJIICTB)
Ha TepuTopii Beix mix3oH CtenoBoi 3001 YKpa-
THH 301BIINUTHCS.

Taoaunsa 1

JaTn Hacrannsa a3 po3BUTKY BiBca nociBHoro B Crenosiii 30Hi Ykpainu (ycepeaHneHi gani)

MMin3ona Mepioan, Jata JaTu HacTanHs (a3 po3BUTKY TpuBagicTb
JJUN ciBOn cxXoau BHKH/JIAHHSA BOCKOBAa BereTaniiHoro
BOJIOTI CTUIJICTh nepioay, AHi
IliBHiyHa 1986 — 2015 07.04 21.04 09.06 07.07 78
RCP4.5 (2021-2050) 22.03 6.04 09.06 07.07 93
PizuHuns -16 -15 0 0 +25
RCP8.5, 2021-2050 21.03 05.04 08.06 06.07 92
PizuHuns -15 -14 -1 -1 +14
Hentpamsna | 1986-2015 29.03 13.04 03.06 01.07 79
RCP4.5, 2021-2050 23.03 11.04 09.06 08.07 88
PizuHuns -6 -2 +6 +7 +9
RCP8.5, 2021-2050 24.03 10.04 08.06 07.07 88
PizuHuns -5 -3 +5 +6 +9
[liBgenna 1986 — 2015 23.03 11.04 03.06 29.06 98
RCP4.5, 2021-2050 19.03 04.04 02.06 04.07 91
Pizanis -4 -7 -1 +5 -7
RCP8.5, 2021-2050 20.03 05.04 04.06. 06.07 92
Pizanis -3 -8 +1 +7 -6

Tak sk TepMiHM BereTarlii 3MiCTHIIHCS, TO
niepio1 BereTarlii BiBca Oyie mpoxoauTy Ha (oHi
3HIDKEHHX TeMrepaTyp (Tadi. 2), B 0COOIMBOCTI,
B TIEPiOJ] CXOIM — BUKHUJIAHHS BOJIOTI: TeMmIepa-
Typa moBiTps B 11ei niepion B [liBHiuHii i [liBgen-
HiM Mmia30HI Oyme Hrbkue OaraTopiuHoi Ha 2,8-
3,3 °C, B llenTpanbHiii miazoni — Ha 1,4-1,7 °C.
Kinbkicte onazis y [liBHiuHiii i [liBgeHHii mimzo-
Hax 3MEHIIUTHCS 10 85-89% Bin OaratopiuHoi, B
IeHTpabHiM I 130Hi X KiIBKICTh OY1e JOPIBHIO-
Batu 108-130% Bix cepenHboro GaraTopiuHOro
3HaYeHHs. 3HKEHUH (POH TeMIepaTyp NpHU3Be/e
JI0 3HIDKCHHS BEJIMYMHH CYMapHOTO BHIIAPOBY-
BaHHS (3a BUHATKOM LleHTpanbHOI MiA30HM) 1
3HIKEHHsI TIOTpedu y Bono3i Ha 47-58 mm. Boro-
ro3ade3reyeHicTh TepIoro Mepiofy BereTarfi
Oyjie 3HAYHO BHINIE, HDK B CEpeiHi OaraTtopiyHi
poku. OcobnmBo BrCOKOIO BoHa Oyne B LlenTtpa-
TBHIH mizoHi (Ha 29-52%), MEHITIO BOHA Oy/e
B [liBHiuniii 1 [TiBneHHi# mig3oHi (Buie Oarato-
pivHOT Ha 6-15%).

Jist iepiory BUKHIAHHS BOJIOTI - BOCKOBa
cruricth (Tabi.2) Oyae TakoK XapaKTepHHI
3HIDKCHAN TeMIlepaTypHuid pexuMm (Ha 1,3-
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1,9 °C). Kinpkicts onanis Oyze HepiBHOMIPHOIO
no Teputopii CrernoBoi 30HM: MeHIIe ix Oyne B
[Tigniuwii i [TiBnenniit mig3oni (72-84% Bix Oa-
raTopivyHOro 3HaueHHs), OuIblIe B LleHTpanbHii
3ol (108-115% Big 6araTopidHOTO 3HAUSHHST).
BinmoBiiHO 70 1IbOTO 3MIHUTBCS 1 BEIMYMHA CY-
MapHoro purapoByBanHs. Titbku B LleHTpanbHil
ITi/130HI BOHA MIEPEBUIIATH OaraTopiuHe 3HAYSHHS.
[Torpeba y BOI031 MOBCIOAHO 3pocTe Ha 12-28 MM.
3a0e3MeueHicTh BOJIOTOI0 3HU3UTKCS 10 66-70%
B [TiBuiuniii 1 ITiBnenHi# ma3oHi 1 10 91-96% - B
LenTtpanbHiii mijg3oHi (Tabdmn. 2).

Taka 3MiHa yMOB BereTailii BiBca B 3B'I3KY
31 3MIHOIO KJIIMaTy MPU3BEZE 10 3MiHU (POTOCHH-
TETUYHOI JISUTHHOCTI TIOCIBIB, 1[0 BUPA3UTHCS B
3MiHI TUHAMIKH BITHOCHO] IUTOILIl JIUCTSI, iIHTEHCH-
BHOCTI (DOTOCHHTE3y, TPHUPOCTaX POCIUHHOI
MacH i popMyBaHHSI Macu Bporkaro (Tadir. 3).

[Tpu GinbI paHHIX 32 KIIIMATUYHAMH CIIe-
HapisiMHA CTpOKax CiBOM B TIOpPIBHSIHHI 3 cepe-
HiMH 0araTOpiYHUMH Ha TEpUTOPii BCiX MiI30H
CrenoBoi 30HM (QOPMYETHCS BENMKa BiTHOCHA
wiom@a nucTs. BoHa mMepeBUIUTL pPO3MIpH
TIJIOITI JIUCTS TIPH CePEHIX OaraTopiyHuX yMo-
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Tabauusa 3
@oTOCHHTETHYHA NPOAYKTHBHICTh BiBca B CTenosiii 30Hi Ykpainu
Iepiox MmakcumManbHOTO doTocHHTETHIHMIT
pocty noTeHuian Ypoxaid,

Iixzona Iepion, wI0ImA npupicr nociBiB n/ra

poku JHCTKOBOI | 3arajJbHOI m?/ le a

noBepxHi, |cyxoi Giomacu, BereTalinHAN

M2/m? r/m%3a ieHb fiepion

ITiBHiuHA 1986 — 2015 1,70 8,95 63,6 17,9
(Muinpo) RCP4.5 (2021-2050) 2,78 14,39 108,4 23,6
RCP8.5 (2021-2050) 2,81 14,88 115,3 22,2
IenrpanbHa 1986 — 2015 1,64 9,0 65,8 14,8
(MukomaiB) | RCP4.5 (2021-2050) 2,31 11,43 96,2 19,5
RCP8.5 (2021-2050) 2,53 13,71 97,7 18,7
IliBnenHa 1986 — 2015 1,53 8,63 61,6 14,0
(Xepcon) RCP4.5 (2021-2050) 2,25 11,22 94,9 18,5
RCP8.5 (2021-2050) 2,57 13,58 93,0 18,0

Bax B [liBHiuHi#l mig3oHi (Ha npuknani Aninpa)
B 1,63-1,65 pasiB, B lleHTpanbHiii mig30HI — B
1,41-1,54 pa3u i B [liBnenniit mig3oni — B 1,47-
1,68 pasu. BigHocHa mutomia aucts Oyae cTaHo-
BUTH Bift 2,25 10 2,81 M?/m2. Takuii piseHs po-
3BUTKY aCUMUIAILIMHOI TOBEPXHI 3a0e3eUnuTh
BUCOKHH B TIOPiBHSIHHI 3 6araTopiuyHuM piBeHb
pHupocTiB pociuHHOI MacH (Bix 11,22 no 14,88
r cyxoi Macu/m? 3a 100y).

3aBISKM 3HAYHUM TPHPOCTAM 3arajibHol
CyX0i MacH i pO3BUTKY ILIOMIi JIUCTS TIPH peai-
3amii KIIIMaTHYHUX CIeHapiiB chopmyeTbes
3HAYHUI y TIOPIBHSHHI 13 cepeqHiM OaraTopid-
HUM (OTOCHHTETHYHUI IMOTEHIial MOCIiBiB 3a
BereraliifHuii mepioa. Bin Oyne mopiBHroBaTH
ans IliBaiynoi mimsonn 108,4-115,3 m?/m? 3a

BereTaniiHui nepiof. Jlemo MeHImM BiH Oyie
st Llenrpanshoi Ta [liBnenHoi migzon (93,0-
97,7 M?/M? 3a Beretawiiiuuii nepion), o Maiixke
B 1,5 pa3u nmepeBulye piBeHb POTOCHH-TETHY-
HOTO MOTEHIliaTy MOCIBIB IIPH CepeHIX Oararo-
pIYHUX YMOBaX.
Sk HacHiOK 3HAYHMX BIJAMIHHOCTEH Y
MMOKa3HUKaxX (POTOCHHTETUYHOI MisUTBHOCTI TIO-
CiBiB BiBCa B CIIEHADHUX YMOBaX B MOPiBHSHHI
i3 cepetHiM OaraTopigHUME YMOBaMHU CHOpMY-
FOTBCS 1 BiIMIHHOCTI B ypokai 3epHa. [Ipu pea-
mi3alii KIIMaTHYHUX CIIEHApiiB ypoxkail 3epHa
oyne B 1,26-1,32 pa3u BuIe, HiX OTPUMaHUN
NP cepeiHiX OaraTopiyHux ymoBax (Tabir.3).
HasBHicTh crieHapiiB 3MiHH KJIIMaTy
(RCP4.5 i RCP8.5) i nunamiuHoi Mozedni ¢op-

50} 237
23
49+ N 223
2 216
48 120.9
”'% 120.2
(*)
A7E ) 119.5
181 = ,.o?e —18.8
!
46 eC” 1—118.1
[ c}q‘
7 QO —117.4
LN YopHe mope
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Puc. 1 — OuikyBana ypoxaiinicTs Bigca (1/ra) B Ctenosiii 30ui Ykpainu 3a cuenapiem RCP4.5
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MYBaHHS BpOJKar0 BiBCa J03BOJIMIO MOOYIy-
BaTH KapTOCXEMH OUiKyBaHOI ypOKaifHOCTI Ky-
npTypH BiBca B CTenoBiil 30H1 Ykpainu.

Sk BUAHO 3 puc. 1, 130:1iHiT piBHUX 3HaYCHB
YPpO’KaitHOCTI 3MIHIOIOTHCS IEPEBAXKHO B IIUPO-
THOMY HampsSIMKY 1 TUTbKH B CXITHIN 4YacTHHI
CremnoBoi 30HH iX HAIPSMOK 3MiHIOETHCS Ha Me-
pUmiOHANbHE, 31 3MEHIICHHSAM YPOXKaro B CXif-
HOMYy HampsMmKy. llpum peamizamii creHapito
RCP4.5 makcumansHi ypoxai (22,3-23,7 w/ra)
OUIKYIOTBCS B TMIBHIYHIA YacTHWHI CTENOBOI
30HH, B IIEHTPAIbHINA YaCTHHI BOHU OYAyTh KO-
JuBaTHCsa B Mexxax 19,5-20,2 n/ra, a B miBAeH-
Hill YacTUHI cKIaayTh Bix 16,7 mo 18,8 1/ra.

Ha puc. 2 nokazaHo, siKHii piBE€Hb YpoO-
JKAI0 OYIKY€ETHCS TIPH peaizalii KIiMaTHIHOTO
cueHapito RCP8.5. PosramryBanHs i30miHIN

PIBHHX 3Ha4€Hb YPOXKAHHOCTI qyxe OJIM3bKe 10
[MOKa3aHWX Ha puc.l, ae piBeHb ypOXKaWHOCTI
Oyne Hmwk4de. MakcuMaibHI 3HAYEHHS yPOKako
OynyTh croctepiratucs Ha miBHOYi CrenoBoi
30HU 1 ckIaayTh 20,9-22,1 1/ra. Jlemo HmKInm
Oyzne piBeHb ypoXaro B IIEHTpaibHINl dacTHHI
CremnoBoi 30HH, B IMiBCHHIN YaCTHHI BiH TAKOX
Oyne Hmwk4uM 1 cknagatume 15,5-17,9 wra.
OtpumaHi pe3yJbTaTH IOKa3yIOTh, IO
TIpH pearizallii KmMatnaaux creHapiie RCP4.5
i RCP8.5 i pannix (B mopiBHAHHI 3 OaraTopiu-
HUMH) CTPOKaX CiBOM KyJIbTYpH OHIKYETHCS 3Mi-
IIEHHS. TEPMIHIB TIOSBH CXOIIB 1 30LTBIICHHS
TPUBAJIOCTI BCHOTO BET€TAIlIIHOTO ITEPioy, a Ta-
KOXX TIJBUILCHHS PiBHS ypoXaWHOCTi. 3icTas-
JICHHS] OTPUMAHUX Pe3yJIbTaTiB 3 pe3yJIbTaTaMu

sol Pocis 91
215
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O, -
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Puc. 2 — OuikyBana ypoxaiiHicTs Bigca (1/ra) B Ctenogiii 30ui Ykpainu 3a cuenapiem RCP8.5

IHIIIX aBTOpiB Oyze Aemo ckinamaum. Le mosic-
HIOETBCS Ti€I0 OOCTABMHOIO, IO TPH OIlHII
BIUTMBY KIIIMAaTHYHUX 3MiH Ha Iporec hopmy-
BaHHS YpOKar0 BUKOPUCTOBYIOTHCS Pi3HI KiliMa-
TUYHI CIIeHapii 1 pi3HI MOJeNi, IO BiApi3HS-
I0ThCS SIK TOBHOTOIO OTHCY TIPOIECIB, TaK BUKO-
PHCTaHHSIM Pi3HOI BXiIHOI iH(OopMaIii.

Jiis ymoB Ykpainu Oyj0 BUKOHAHO Take
JIOCHiKEHHS [5] CTOCOBHO 10 KYIBTYpH BiBCa.
Bukopucrana npu 11bOMy JAMHAMIYHA MOJIEIb
(dopmyBaHHs ypokaro BiBca Oysa Onm3bKa 3a
CTPYKTYpPOIO /IO Ti€i, sika BUKOPHUCTOBYETHCS
HaMH, OJIHAK, B IKOCTI KJIIMATUYHOTO CIICHAPIIO
oyJ0 B3sito cuenapiit GFDL, 30% (momens Jla-
Ooparopii reodizuuHoi rinpoaunamiku CLIA),
SIKH# 3BICHO PI3HUTHCS BiJl KJIIIMAaTHYHUX ClICHA-
piiB RCP4.5 i RCP8.5. Pa3om 3 TuM 3a3Haya-
Jocsi, IO HaiMeHIIe 30iIbIICHHS BPOXKaiB

~ 46 ~

BinmOyneThest B Opmechkiit, MuKoIaiBChKi Ta
XepcoHChKIN 00JIACTSX, M0 Y3TOKYETHCA 3
HaIllMMH pe3yJjbTaTaMu. 3a3Hadyayuocs, 1o Oi-
JIBIIIE TTiIBUIIICHHS BPOXKAHHOCTI BiIOYIETHCS B
LeHTpanbHil 1 cxigHiit yactuni Cremy. Yact-
KOBO, B SIKICHOMY BIJHOIICHHI II¢ 30iraeThcs 3
HAIIUMU pe3ynbTatamu. [Ipu oMy po3risja-
Bes niepiog 2030-2040 pp.

B po6ori [3] BuBuanacs oriHka 3MiHH Te-
PMiHIB OCHOBHHX (peHOJIOTiuHHX (a3 ApHx 3ep-
HOBHX KyJbTyp B [liBHiuHIl 1 [lenTpanbHiii €B-
poIli B yMOBax 3MiHM KJIIMaTy 3 BUKOPHCTaH-
HSAM CTaTHCTHYHOI MOZENi, 3aCHOBaHOI Ha
ECHAMS - xiiMaTHyHa MOJIENh 3a CIIeHapieM
BukuniB A1B mist 2031-2050 pp. Jlani mo BiBCy
OXOILTIOIOTh IMUPOTH BiJ 46 10 64 ° miBHIYHOT
IIMPOTH. 3MIHU TEPMiHIB HACTaHHS (a3 po3BU-
TKy 37aKkiB 10 2040 poky Oyiu OLiHEHi s
IBOX TMPOTHO3IB  KIIMAaTHYHUX  MOJECH
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BiJITIOBI/THO 3 BU3HAYCHUMH 3aJICKHOCTSMH BiJl
TEMIIEPaTypH 1 TPUBAIOCTI CBITJIOBOTO JHS, SKi
crioctepirarotecs. TepMiH MOCiBy SIpUX 3epHO-
BUX OI[IHFOBAJIM TI0 TIOPOTOBi# TeMIIepaTypi Imo-
BiTps 3a 10 mHiB 10 TociBy. CepenHi po3paxyH-
KOBI ITOPOTOBI 3HAUEHHS TEMIIEpaTypH IS T10-
ciBy craHoBuwiu 6,1; 7,1 i 10,1 °C nns BiBca,
TIIISHHALI 1 KYKypya3u BiJITIOBiTHO. Hus sporo
BiBCa 1 MIICHUIN TEMIEPATypHUIl MOpir 30i1b-
IIyBaBcs 3 HIMPOTOH. Pe3ynbraTH mokazain
30UTBIIEHHST CTPOKIB CIBOM SpUX 3E€PHOBHX HA
1-3 THKHI B 3aJIEKHOCTI BiJ KJIIMAaTHYHOI MO-
neni i periony B €Bpomi. 3MiHN Oyl HaO1Th-
mumu B IiBHIUHIH €Bporri. ®a3u nBiTIHHE 1 10-
3piBaHHs Oyyu 30ibIIeH] Ha 1-3 THXKHI.
OTpuMaHi B HamIUX pO3PaxyHKax pe-
3yJIBTATH JOOPE y3rOKYIOThCS 3 IUMU JaHUMU
[3]. Orpumani ominku cBiggath Tpo 306iyTb-
[IEHHS TPUBAIOCTI BETETAIITHOTO TMepioAy Ha
14-15 nguiB Id MIBHIYHIA YacTHHI CTENOBOI
30HU YKpaiHu i 6-9 nHiB s pemTH. i x pe-
3yJABTaTA A00pE Y3TOMKYIOTHCS 1 3 JaHUMH,
oTpuMaHuMH B ymoBax ®immsuaii [15], ne B
3B'SI3KY 31 3MIHOIO KJIIMaTy OYiKy€ThCS TOJOB-
JKEHHS BETETAIIHOTO Iepioy i Ha mwpoTi 60°
MiBHIYHOI MIMPOTH PiBEHb BPOXKAWHOCTI BiBca
miaBUIIUTECS Bix 4,4 T/ra 1985 poky no 6,4-6,5
T/ra B 2025 i 1o 8,2-8,8 1/ra 10 2055 poky.
Benuka yacTuHa 10CIIHKEHb, IPUCBSIYEC-
HUX OIliHIII BIUIMBY KJIIMATHYHUX 3MiH Ha Qop-
MYBaHHS BpOXAaI0 SAPHUX 3CPHOBUX KYJBTYP

BiTHOCHUTBCS JI0 SIpOi MILICHHMLI], SAPOMY AYMEHIO,
Kykypymsu. Ilokazano, mo 3miHa KiiMary i
MIPOTHO30BaHE IiABUIIECHHS TeMIIepaTypH poo-
JSITh 3HAYHUH BIUIMB Ha CUTLCHKOTOCTIOAaPCHKE
BHPOOHHUITBO 1 (PEHOJIOTII0 CLTBCHKOTOCIIONAP-
ChKHX KynbTyp [12; 19].

VY Bukonanomy [15] mociimkeHHi croco-
BHO KyJIbTypaM SUMEHIO 1 BiBca BCTaHOBJIIEHA
HEeraTHUBHA PEaKlilisi Ha BHCOKi TeMIIepaTypH Ha
PaHHIX i Cepe/IHiX eTanax Po3BUTKY POCIIUH.

B po6ori [18] BcTanoBNEHO, 110 BiI0YBa-
€TBbCS CKOPOUCHHS TEpioAy HAIWBY 3€pHA S4-
MEHIO 1 BiBCa MPH MiABUIICHIX TeMIEpaTypax
nosirps. Temneparypa HajaBana HaiiCHITbHI-
LInii BIUIMB HA TPUBANICTH HATMBY 3€PHA.

Y nocnimkenni [19] BcTaHOBIEHO, IO
s mmeHnni (B ymoBax Monranu, CIIA)
O1ITBII BUCOKI TEMITEpaTypH B Oepe3Hi (110 mpu-
3BOJISITH JIO OLITBII paHHIX CTPOKIB CiBOM) cIIpH-
SUTM TJIBUIICHHIO BPOXKAaWHOCTI IMIICHMII, aje
OLITBII BHCOKI TeMIIEpaTypd B JIUIHI 3HUXKY-
BaJIM BPOXKaHHICTb.

OTpumMaHi HaMU PE3yNIbTaTU B SIKICHOMY
BiJIHOIIIEHHI y3TO/KYIOThCA 3 JaHUMHU, IO Bif-
HOCSITBCS 10 TAKUX KYJIBTYD SIK sipa IIICHHULS Ta
SIpUH STUMiHB. SIK TIOKa3aHO B Ta0M.2, MpH MiJ-
BHIIIEHHUX TeMIIepaTypax (cepeaHpo0araTopivHi
BapiaHTH) YpOXKalHICTh BiBCca 3HIKYETHCS, a
IPY paHHIX CTPOKaX CiBOM CKIIANAI0ThCS O1IbII
CIIPHATIIMBI YMOBH JUISl 3pOCTaHHS 1 PO3BUTKY
POCIHH.

Bucnoexu

ATrpokIliMaTH4YHI yMOBH (HOpMyBaHHS
KynbTypH BiBca B CTenoBiii 30H1 YKpaiHu npu
peaiizamii kiiMatuuHUX cueHapiie RCP4.5 i1
RCP8.5 1 pannix (B mopiBHsAHHI 3 OaraTopiy-
HUMH) CTPOKax CiBOM OyAyTh CHPUATIHBHMHU
JUIs BUPOLLyBaHHSI BiBca.

Crpoku ciBOM KyJIBTYpH 1 MOSIBH CXOJiB
3MICTSTBCS Ha ORI PaHHI TEPMiHH, IO TI03BO-
TUTh 01Nkl e()eKTUBHO BUKOPHCTOBYBAaTH Ha-
KOIIMYEHY 3a 3MMOBHI TIEpioj BOJIOTY.

OU4iKyIOTbCSI CHPUSTIUBIIIT YMOBU JUIS
(dbopMyBaHHS CXO/JIiB, 3pOCTAHHS 1 PO3BUTKY PO-
CJIVH B TIEPiOJI CXOJIM — BUKUIaHHS BOJIOTi. Bo-
JI0r03a0e3nevyeHiCTh TepIoro mepioay Berera-
1ii Oyie 3Ha4HO BHIIlE, HIK B CEpeIHI OaraTopi-
YHI POKH.

Po3paxyHKku MoKa3yroTh, 110 arpokiiMa-
TUYHI YMOBH JIPyTol MMOJIOBUHH BETETAIIIHOTO
nepiony BiBca OyIyTh CKIIaJaTHCS 13 HU3BKOIO

TEMIIEPATYPOIO 1 HEPIBHOMIPHOMY 3BOJIOKCHHI
no Teputopii. 3a0e3MeUeHICTh BOJIOTOO 3HH-
3uthes 10 66-70% B ITiBHIuHIN 1 [TiBaeHHIN 1Ti-
130Hi 1 10 91-96% - B LleHTpanpHiii miA30HI.

3MiHa arpokIiMaTHYHUX YMOB TIPH pea-
mizanii KIiMaTHYHUX CIEHapiiB mpu3Bene 10
3MIiHH TTOKa3HHUKIB ()OTOCHHTETUYHOI AisTHHO-
CTi MMOCIBIB BiBca: 3pOCTE BiJHOCHA ILIOIIA JIH-
CT$, 301bIIATHCS TIPUPOCTH 3araTBHOT POCITUH-
HOI MacH, BUpOCTe (POTOCHHTETUYHUH MOTECH-
11iaJjI MOCiBiB 3a BereTalliiHuid mepio/.

[ToOymoBaHO KapTOCXEMH OYiKyBaHOI
BpoXkaiiHocTi BiBca B CTenoBiii 30H1 YKpainu.

BcranoBnieHo, 1o piBeHb OYiKYBaHOI
yposkaiiHocTi BiBca B CTenoBii 30HI YKpaiHu
pu peatizaiii kiriMatnuHaux creHapiis RCP4.5
i RCP8.5 1 panHix cTpokax ciBOu Oyje Bullle,
HIX OJIEpP)KYBaHHUH MIPU CepeliHIX OaraTopiuHNuX
YMOBaX.

Kondghnikm inmepecie

ABTOpU 3asBISIOTH, 0 KOH(MIIKTY iIHTEpECiB MI0A0 MyOuiKaiii boro pykonucy Hemae. Kpim
TOT0, aBTOPH TIOBHICTIO JOTPUMYBAIIMCh ETHYHUX HOPM, BKITFOUAIOUH IUIATiaT, (haabCu(iKaIitoJaHunx

Ta MOABIHHY MyOITiKaIilo.
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