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ON THE DYNAMICS OF DISTRIBUTION OF THE AMERICAN WHITE
BUTTERFLY, HYPHANTRIA CUNEA DRURY, 1973 (LEPIDOPTERA,
ARCTIIDAE), IN UKRAINE REGARDING THE ANNUAL MINIMAL AIR
TEMPERATURES (from 1952 and up to present)

S.N. Shumov

Ukrainian Hydrometeorological Institute, State Service of Emergencies of Ukraine, NAS of Ukraine
e-mail: Shumov@front.ru; ser-shumov@yandex.ua

The spatial analysis of distribution and quantity of Hyphantria cunea Drury, 1973 across Ukraine since 1952 till 2016
regarding the values of annual absolute temperatures of ground air is performed using the Gis-technologies. The long-term
pest dissemination data (Annual reports..., 1951-1985; Surveys of the distribution of quarantine pests ..., 1986-2017) and
meteorological information (Meteorological Yearbooks of air temperature the surface layer of the atmosphere in Ukraine
for the period 1951-2016; Branch State of the Hydrometeorological Service at the Central Geophysical Observatory of
the Ministry for Emergencies) were used in the present research. The values of boundary negative temperatures of winter
diapause of Hyphantria cunea, that unable the development of species’ subsequent generation, are received. Data analyses
suggests almost complete elimination of winter diapausing individuals of White American Butterfly (especially pupae)
under the air temperature of —32°C. Because of arising questions on the time of action of absolute minimal air temperatures,
it is necessary to ascertain the boundary negative temperatures of winter diapause for White American Butterfly. It is also
necessary to perform the more detailed research of a corresponding biological material with application to the freezing
technics, giving temperature up to —50°C, with the subsequent analysis of the received results by the punched-analysis.
Key words: Hyphantria cunea, dynamics, distribution, diapause, annual minimum of air temperature,
frequency.

O MIMHAMUKE PACIIPOCTPAHEHNSI AMEPYIKAHCKOJ BEJION
BABOYKI HYPHANTRIA CUNEA DRURY, 1973 (LEPIDOPTERA,
ARCTIIDAE) B YKPAMHE HA ®OHE IrOJOBbIX MMHVIMAJIbHbBIX

TEMITEPATYP BO3IYXA (c 1952 1. 1 50 HaCTOSAIIEro BpeMeHN’)
C.H. Illymos

Ykpaunckuii zudpomemeoponozuteckuti uncmumym Iocyoapcmeennoil cnysu6ot Ykpaurvl no 4pe3eviuaiiHvim
cumyayuam Hayuonanvroii akademuu nayx Ypaunot
e-mail: Shumov@front.ru; ser-shumov@yandex.ua

C ncnonpsoBanyeM I'VIC-TexHOMOTUII BBIIOTHEH HPOCTPAHCTBEHHBII aHAMN3 PacIIPOCTPAHEHNS aMePUKaHCKON 6emoit
6abouxy B YkpanHe ¢ 1952 1o 2016 IT. Ha ¢oHe 3HAYEHMII TOTOBBIX TeMIIEPATyp MPU3EMHOTO CI0s1 Bo3fyXa. [lomyueHbt
OPMEHTUPOBOYHbBIE 3HAYEHMsA I'PAaHMYHBIX OTPMLATENbHBIX TEMIIEpATyp 3MMHENl [uanaysbl, IPU KOTOPBIX PasBUTHE
¢urocdara B mocnenyomeM MOKONTEHNY HEBO3MOXKHO.
Knwouesbie cnosa: Hyphantria cunea, muHaMMKa, pacIpOCTpaHeHHUe, AUaIaysa, TOOBOV MUHUMYM
TeMIIepaTypbl BO3IyXa, YacTOTa.
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Ho puHaMiKM NHOMIMpeHHA aMepMKaHCbKoro 6Oimoro Mmerenmmka Hyphantria cunea Drury, 1973 (Lepidoptera,

Arctiidaee) B YkpaiHi Ha 111 piYHNX MiHIMaTBHUX TeMIeparyp MoBiTpA (3 1952 i no TenepemHiit gac)

Illymos C.M.

3 BukopucraHHaM [ic-TeXHOTOril BMKOHAHO IPOCTOPOBUIT aHA/II3 IIOLIMPEHHSI AMEPUKAHCBKOrO 61710r0 MeTennka B

Ykpaini 3 1952 o 2016 pp. Ha T/1i 3HaYe€Hb PiYHMX TeMIIEPATyp NPU3EMHOTO MOBiTpA. OTpMMaHO OPiEHTOBHI 3HAYEHHA

HeTaTMBHUX TeMIIepaTyp 3MMOBOI fiianaysy, 3a KX PO3BUTOK (itodara y HaCTyIHOMY IIOKOJIiHHI € HEMOXIMBYIM.
KnwoduoBi cnoBa: Hyphantria cunea, munamika, mommpeHHs, fiaraysa, pidHuil MiHiIMyM TeMIeparypu
MIOBiTP#, YacTOTA.

Beepenmne. IlosBnenue amepukaHckoyl Oemoit 6abouku - Hyphantria cunea Drury, 1973
(Lepidoptera, Arctiidae) (manbuie - ABB) B EBporie Bnepsbie onucano JI. Bappenom (Warren, 1970).
OTHOCUTENBbHO NONHYIO U JocTynHyo (VHTepHeT) MHpOpManmo 06 3TOM Bujie ¢ BeCbMa LIMPOKOI
nomudarneit MoxxHo Haitu B psge pabor (Fokin, 2008; Yasyukevich et al., 2013). IIpu atowm,
C/IeflyeT OTMETUTD OTPOMHYIO MUTPALMOHHYI0 crtocobHOCTb H. cunea (White American Butterfly.. .,
3NIEKTPOHHBIN PeCypC) ¥ MIMPOYANIINIL BBIOOP YKPBITHIL TPV OKYK/IVBAHNUM, YTO XapaKTepu3yeT BUJ
KaK BeChbMa IIPIUCIOCOOIEHHDIT K COBPEMEHHBIM YCTOBUSIM.

B Ykpanne ABB Brepsble 6bi1a 3aduKcupoBaHa kapanTuHHOM cmyx60it CCCP B 1952 rony B
3akapraTckoit oomactu (puc. 1).

C 1952 ropga m mo Hacroslee BpeMs BefeTCsl IOCTOSHHAasA 60pbba C 3TMM KapaHTUHHBIM
BpenutesieM B YkpauHe (Annual reports...1951-1985, Surveys of the distribution of quarantine
pests...1986-2001, Surveys of the distribution of quarantine organisms...2002-2017). IIpu atom,

Puc. 1. Paitonsr 3akapmnaTckoit obmacty, rfe BrepBble 3adukcupoBaHa ABB (1952 r.) (cHusy ¢parmeHT
YBEINYEHO).

Fig. 1. Districts of the Zakarpatye region where Hyphantria cunea was registered for the first time (at 1952)
(below the fragment enlarged).
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BeCbMa Ba)KHOM 3ajiayeil ABIAETCA M3ydeHMEe BO3MOXKHOTO pacIlMpeHMs apeaja BpeuTeNnd B
PailoHBbl, I7je OH MOXKET YCIIETHO Pa3BUBATbCA.

Marepuan u Meropguka. J[laHHOe MCClIefOBaHME OCHOBAaHO Ha CPaBHUTEIbHOM
IPOCTPAHCTBEHHOM aHa/ll3€ ONHOBPEMEHHBIX [VHAMUK pacnpocTpaHeHuss ABB u romosbix
a0COMIOTHBIX MUHVMAIbHBIX TEeMIIEpaTyp IPMU3EMHOIO BO3AyXa Ha TEPPUTOPUM YKpauHbl C
ucnonb3zoBanueM ['VIC-cpenst Maplnfo.

PesynbraTel m o6cyxpaenue. [JuHaMMUKy KommdecTBa obmacTeil YKpauHBL, Iie 0OHapy>XeHO
ADBD B oTnenpHbIe TOAIBI, IPECTABIEHO HA pUC. 2. JIMHENHDIN TPEH/, 3TOM AyarpaMMBbl IMeeT OY€Hb
BBICOKYIO CTEIIEHb JOCTOBEPHOCTH aNlIIPOKCHMALNM IIpoliecca pacnpocTpaHenns ABB o ob6mactam
Ykpaunst. Ecnmu nponecc 6ymet nMeTsb npogomkenne, To kK 2022 roxy ABD 6yzeT BBIABIEHO BO BCeX
00acTAX YKpauHbl.

luarpaMma [VMHAMMKV 4YKC/Ia PalioHOB YKpauHbl, Ifie oOHapykeHa ABD B pasHble Topbl,
yIMeeT HeCKOIbKO MHOV BUA (pUc. 3). DTO 0OBACHAETCA TEM, YTO MPAKTUYECKN BO BCeX 0OTACTAX K
HACTOAIEeMYy BpeMeH) eCTb palioHBl, rae 3adukcupoBaHo Hammure ABB. O6mras kapTuHa Hamm4nsa

Puc. 2. [Ilunamuka unucia obnactert YKpaussl, rie ooHapyxeHo ABB B oTaenbHble roabl (Surveys...).

Fig. 2. Dynamics of number of districts of Ukraine where Hyphantria cunea was revealed in separate years
(Surveys...).

aToro ¢utodara B pa3HbIX palloHaX YKpPauHBI JaJIeKO He IIOBCEMeCTHa.

O4eHb BBICOKYIO CTENEHD JOCTOBEPHOCTM allllpOKCUMALMM TIpoliecca pacrpoctpanenua ABb
II0 palioHaM YKpauHbl MMeeT IOMIMHOMMHABHBINA TpeH[ TpeTbell creneHu. IIpm mpopomxeHun
Ipoliecca, KOMMYeCTBO PajioHOB, Ifie 6yzeT, BbLiBreHo ABD k 2022 ropy ymeHbInTCs 6oree 4eM
BJBOE 110 cpaBHeHMIo ¢ 2007-2008 rogamu.
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Puc. 3. [IJunaMuka KonmmdecTBa paiioHOB YKpauHsl, rje obHapys>keHo ABb B otfienbHble rofpl (Surveys...).

Fig. 3. Dynamics of numbers of districts of Ukraine where Hyphantria cunea was revealed in separate years
(Surveys...).

Tor e camplifi Tporecc, Ipu JIOTapuPMUUECKOir IIKaje U  JorapubMmdecKkomMm
alIpOKCUMUPOBAHNM, TAKXXE€ VIMEET OYEHb BBICOKYIO CTEIEHb JOCTOBEPHOCTM ANIPOKCUMALINI
(puc. 4). Ho Bce >xe annmpokcuManus faéT He CTOMb YTEIINTe/IbHBII IPOTHO3 — KOINYECTBO PailOHOB
YkpanHbl, rfie B Oyayiiem Oyzet BoisiBeHO ABD, He3HaunTeIbHO BO3PACTET U CTaOUIN3UPYETCSL.

Puc. 4. Jlorapudm AMHAMUKY KOMMYECTBA PalioHOB YKpauHbl, rfie o6HapyxeHo ABD B oTje/nbHBIe roOfbl
(Surveys...).

Fig. 4. The logarithm of dynamics of numbers of districts of Ukraine where Hyphantria cunea was revealed in
separate years (Surveys...).
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JIuHaMMKa paccYMTaHHON OOINell IUIOLIA/yM palioHOB YKpauHbl, ITe BbiABIeHAa ABD, mpn
aNIpoOKCUMMal My MOIMHOMOM TPETbhell CTENEeHN MIMEET OY€Hb BBICOKYIO CTEIEHb JOCTOBEPHOCTU U
yKasbIBaeT Ha yMeHbIIIeH)e TaKOBOJI IIOIaziell B HefanékoM OynyeM (puc. 5).

Puc. 5. [IluHaMuka paccaMTaHHOMN 0011eit ITOIIa AN PaitoHOB YKpauHsl, rfie BoisiBjieHa ABB B oT/ie/ibHbIE TOIBI.

Fig. 5. Dynamics of the calculated total area of districts of Ukraine where Hyphantria cunea was revealed in
separate years.

OTa Xe AMHAMUKA Ipy TorapupMIIecKoil IKaue 1 1orapu@mMmdeckoM annpoKCUMUPOBAHNN
TaKXXe JUMeeT OYeHb BBICOKYIO CTElleHb JOCTOBEPHOCTM ammpokcumanuy (puc. 6). Ilpornos
yKa3bIBaeT Ha CTabunmmsanuio B OymylieM pacCIMTAaHHON 0OIIeil IOy CeMbCKUX palloHOB, Ife
Oyner BbLABIeHa ABD.

Puc. 6. Jlorapudm guHaMmKky 0611111 IJIOMAIN CeNMbCKUX PailOHOB YKpauHbl, I7ie BoisiBeHo ABD B oTienpHbIe
TOJIBL.

Fig. 6. The logarithm of dynamics of a total square of districts of Ukraine where Hyphantria cunea was revealed
in separate years (Surveys...).
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CoBMecTIB KapThl 5KOpernoHoB Ha YkpanHe (mmo Bailey, 1989) u agmMuHuCTpaTBHbIE pajioHb,
B KOTOPBIX ObUIO 3adukcupoBaHo Hamumuue ABDB, ¢ 1952 roja mo HacTosiee BpeMs, IOTy4aeM B
OCHOBHOM pacIpOCTpaHEHNe BPEeNNUTeNA B CTEIHON M JIECOCTENHOM 30HaX YKpauHbL. ITO IO
OCHOBHBIM IIOJIOKEHUAM COOTBETCTBYeT 6uonornmdeckum ocobennoctsam ABD (Klechkovsky, 2005,
2006) (puc. 7).
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Puc. 7. AfMMHICTpaTUBHBIE PailOHbI YKpauHbl, e Obi1a BeisiBneHa ABD 3a Bech mepuop ¢ 1952 ropia, Ha ¢oHe
9KOpernoHoB YKpaussl (1o Baily, 1989).

Fig. 7. Districts of Ukraine where Hyphantria cunea (from since 1952) has been revealed regarding the
ecoregions of Ukraine (by Bailey, 1989).

Pacnipoctpanenne ABD B YkpanHe paccMaTpyBanoch i B mocnepume fecarmnetvs (Krivosheev,
2007; Zapolovsky et al., 2013). B ormenpHbIx padortax (Rodionova, Chesnek, 1969) uccnegosanu n
BOIIPOC OTHOCUTE/IBHOM YCTOMYMBOCTY K HU3KMM TeMIIEPATypaM 3UMYIOIINX KYKOoNnoK AbB. B aTtux
VICCTIEIOBAHMAX IIPUMEHSAIN IpUOOPBL ¥ MeTOANYecKye pa3paboTky, onucaHHble H. TopplmHbIM
(Goryshin, 1966).

Hamu, Ha ocHoBaHmm wuHpopmamym o pacrnpoctpaHeHun ABBb mo VYkpamue (Annual
reports...1951-1985, Surveys of the distribution of quarantine pests...1986-2001, Surveys of
the distribution of quarantine organisms...2002-2017) B I'MIC-cpene MapInfo 6pum1 mocTpoeHsI
KapThl JuHaMuku paccenennsas ADbBDB mno pajtonam VYkpaunpl. C MCHONb30BaHMEM [AHHBIX
rufipoMeTeoponorndeckort cryx6er MUC YKpanHbl, OTHOCUTEIBHO MMEIOMINX MECTO TOIOBBIX
3HaueHMiT QaOCONMIOTHBIX MUHMMAJIbHBIX TeMIlepaTyp IpuseMHoro Bospyxa (Meteorological
Yearbooks..., 1951-2016), Tak)Ke ObIIV TOCTPOEHBI COOTBETCTBYIOLINE KapPTHI.

Tepputopusa YkpamHbl C aZMMHUCTPAaTUBHBIM JieJIeHNEeM Ha O01acTy, pajloHBl M C CETBIO
MeTeOPOJIOTMYECKIX CTAaHIMII IuApoMeTeoponormdeckoro neHTpa MUC Ykpaussl, oToOpakeHHas
nocpeznctBoM ['VIC-rexnomornit MapInfo nmeeT Buz, npuBeneHHbIT Ha puc. 8.

AHanusupys gaHHble fuHaAMMKY pacnipoctpaHenns ABD (Annual reports...1951-1985, Surveys
of the distribution..., 1986-2001, 2002-2017), 3HaYeHMUsA TOLOBBIX aOCOMIOTHBIX MMHMMAaIbHBIX
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AMHHHCTPATHBHOE Je/TeHHe VKD AHHET

[ Ofnacts (25
i Cenccxne pafionsr (495)
s Cers mereocranmui (189)

Puc. 8. AnMuHMCTpaTUBHOE JiefleHne YKpayHbI Ha 00/IaCTI M CeTbCKYIe PailOHBI C CETHI0 METEOPOIOTYECKIX
CTaHIUI TUApoMeTeoponorndeckoro nenTpa MYC YkpauHsl.

Fig. 8. Administrative division of Ukraine into the regions and districts with a network of meteorological
stations of the Hydrometeorological center of the Ministry of Emergency Measures of Ukraine.

Temneparyp Bo3gyxa (Meteorological Yearbooks...1951-2016) u Omomorndeckme 0co6EHHOCTH
pasButusa 6ab6ouxu (Klechkovsky, 2005; Zapolovsky et al., 2013), monry4aem pesynbraT HMOTHOTO
BbIMep3aHus ocobeit ABD B cocTossHuy 3uMHei auanayssl npu —32°C Bo3gyxa.

VMeromiee MecTo codeTaHys 9KcriaHcum ABD 1 fieficTBYe OrpaHNYMBAIOIMX 3HAYEHNIT TOIOBBIX

a0COMIOTHBIX MYHUMYMOB TEMIIEPATYpPbI BO3JIyXa OTOOpaXKeHbI Ha puc. 9-14.

Puc. 9. Orpannyenne sxcancun ABD B 1954 1. (Meteorological Yearbooks...).

Fig. 9. Restriction of expansion H. cunea in 1954 (Meteorological Yearbooks...).
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Puc. 10. Orpannyenne sxcnancun ABB B 1985 1. (Meteorological Yearbooks...).

Fig. 10. Restriction of expansion H. cunea in 1985 (Meteorological Yearbooks...).

Puc. 11. Orpannuenne sxcnancun ABD B 1987 1. (Meteorological Yearbooks...).

Fig. 11. Restriction of expansion H. cunea in 1987 (Meteorological Yearbooks...).

51
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Puc. 12. Orpannuenne sxkcnancuy ABB B 1997 1. (Meteorological Yearbooks...).

Fig. 12. Restriction of expansion H. cunea in 1997 (Meteorological Yearbooks...).

Puc. 13. Orpannuenne sxcmancun ABB B 2006 1. (Meteorological Yearbooks...).
Fig. 13. Restriction of expansion H. cunea in 2006 (Meteorological Yearbooks...).
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Puc. 14 Orpannyenne sxcrancun ABD B 2012 1. (Meteorological Yearbooks...).

Fig. 14. Restriction of expansion H. cunea in 2012 (Meteorological Yearbooks...).

Ha puc. 15 oTobpakeHa AMHAMMKa KOMMYECTBA CEIbCKMX PAlOHOB YKpauHBI, I7je BBISABICHO
ABD mocre rofoBbIX a0COMIOTHBIX MUHVMMA/IbHBIX TeMIIEpPAaTyp IPU3eMHOTO BO3JyXa 3HAYEHMAMMN
= -31°C u ~ —32°C Ha UX TeppUTOPUMNL.

Puc. 15. [Junammuka KOMM4yecTBa paiioHOB YKpauHBI, Ifie BbLABIeHO ABD mocime ropgoBbIX abCOMIOTHBIX
MMHVMAJ/IbHBIX TEMIIEpPAaTyp BO3AyXa co 3HadeHumamu = -31°C m ~ -32°C (Ha TeppuTopun
COOTBETCTBEHHBIX PAjlOHOB).

Fig. 15. Dynamics of numbers of districts of Ukraine where H. cunea is revealed after annual absolute minimal
air temperatures of >-31°C and ~ -32°C (at the territory of respective regions).
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[paduk KommyecTBa palioOHOB C BBIABICHHBIM BpelNTeNeM IIOC/e TOOBOM aOCOMIOTHOI
MIUHJMAJIbHOM TeMIlepaTypbl BO3/lyXa 3HadeHMeM ~ —32°C peanbHO He OTKIOHAeTca oT 0
(IpaKTM4ecKM B OTHENbHBIE TObI CYLIECTBOBAMN €MHIYHbIE PAIOHBI, I/l IMe/I0 MeCTO Haandue
ABB mocrme TOmOBBIX aOCOMIOTHBIX MUHMMA/IbHBIX TeMIIEpaTyp BO3[yXa COOTBETCTBYIOILIETO
3HaueHys1). OObsICHEHVE TAKOTO SIBJIEHN S HAaXOAUTCS B IOBEleHUeCKIX peakuysx rycennt; Abb mpu
TIOVICKe MeCTa ISl OKYK/IMBAaHUA (XOMbI WINM «HOPKV») JJOXK/IEBBIX YepBeil 1y 6oree yTeIIEHHbIE
yoexxnma) (Klechkovsky, 2005; Zapolovsky et al., 2013).

AnnpokcuManusa AyuarpaMMbl A 3HadeHMsA > —31°C, BbINONHEHHAs IOMIMHOMOM BTOPOII
CTENEHM MMEET OYEeHb BBICOKYIO CTEIEHb NTOCTOBEPHOCTM C TEHJEHIMEN K PpOCTy KOMMYeCcTBa
CeNIbCKMX PAlOHOB YKpauHBI C TOLOBON aOCOMIOTHOJ MMHMMAIbHONM TeMIepaTyphl IPU3EMHOTO
BO3[yXa 3HaueHMeM > —31°C, rfie B MOC/IeAYOI[eM BeceHHe-/IeTHEeM Ce30He OyfieT 3apMKCHpOBaHO
Hannaue ABb.

JlHaMMKa BeTMYMHBI IUIOMaZiell YKpayHbI ¢ 3HAUYeHMAMY TOIOBBIX a0COMIOTHBIX MIHMMYMOB
TeMIIepaTypbl BO3AyXa, BeMMUMHON B ~ —32°C u < —33°C (BepOsATHO NOPOTOBBIX 3HAYEHUII IIpK
3uMmHelt fuanayse ABB) orobpakeno Ha puc. 16.

Puc. 16. [lnuHaMyKa BeM4MHbI IIOMIAZIell HA TePPUTOPUM YKPaMHBI C 3HAYEHUAMY TOJOBBIX a0COMIOTHBIX
MUHUMYMOB TEMIIEPATYPbI BO3IyXa, BEIMYMHOM B ~ -32°C u < -33°C.

Fig. 16. Dynamics of size of the squares at the territory of Ukraine with values of annual absolute minimum of
air temperature (of ~ -32°C and < -33°C).

BeposiTHOCTD TOIOBOI a6COMIOTHO MUHMMAJIBHON TEMIIEpATyPhl IIPU3EMHOT0 BO3/[yXa HIDKe
—31°C, xoTopas Habmoganach Ha YKpanHe ¢ 1951 o 2017 rogsl, oTo6paskeHsl Ha puc. 17.

B 6ecemax ¢ fokTopom c.-x. Hayk KneukoBckum 10.9. (mupexrop HMM cranumm xapantuHa
BUHOTpaZa M IUIOOBBIX KynbTyp VHcTuryTra 3amursl pactrenust HAAH Ykpawnbl), M 6bU10
BbICKa3aHO MHEHME, YTO MUHMMaJIbHble TeMIlepaTypbl okomo —32°C Ha VYKpauHe He MMEKT
JJINTEIPHOIO BPEMEHHOTO IIEpMOfia BO3MENCTBMA M STU TEMIIEPaTypHblE 3HAYEHMsS HE MMEIOT
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CYIIECTBEHHOTO BJIMAHNUA Ha )XM3HecrnocobHocTh ADD.

A Kak 6bITb ¢ MMeIIMM MeCTO GaKTUYECKUMY CUTYALMsAMY, IPUBEIEHHBIMY Ha puc. 9-147
BosmoxHO yacTy apeana ABD Ha YkpauHe, Iie rofoBble aOCOTIOTHBIE MUHMMA/IbHbIE TeMIIePATyphl
Bo3lyxa Hmpke —32°C pas B 5-10 eT MOBTOpPAIOTCA, C/IEAYET OXapaKTepU30BaTb KaK 30HbL
comHumenvHoul dxcnancuu. Tepputopuio YKpauHbl, Iie TOJOBble A0COMIOTHBIE MUHMMA/bHBIE
TeMIIepaTyphl BO3[[yXa He OIyCKaTcsA Hibke —31°C MOXKHO OTHECTM K 30HAM OydepHoil sxcnancuu,
4YTO COOTBETCTBYET TEOPETMUYECKNM paciumpsAnmeMycsa apeany AbB. Yacts Tepputopun YkpauHsi,
Iie rogoBasg a0COMIOTHAs MMHMMAJIbHAs TeMIepaTypa Bo3fyXa He omyckaercs Hmke —30°C u
JIMEET MECTO eXerofiHoe pasputue AbB, MOXXHO OxapaKTepn3oBaTb KaK pe3epsam IKCHAHCUU, 9TO
IIPaKTUYECKM COOTBETCTBYET OCBOEHHBIM HOBBIM pernoHaM apeana AbB.
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Puc. 17. BeposATHOCTD TOf10BOJT a0 COTIOTHOM MIHMMA/IbHO TeMIIEPaTypbl IPU3EMHOr0 Bo3fyxa Hynke —31°C,
KOTOpad MMeJla MeCTO Ha YKpauHe B 1951-2017 rr.

Fig. 17. Probability of annual absolute minimal temperature of ground air below 31°C (which was registered in
Ukraine from 1951 to 2017).

BoiBogpl. Takum o6pasom, ¢ ucnonbzoBanueM ['VIC-TeXHOIOTUII BBIIIOTTHEH CPaBHUTEIbHBIN
IIPOCTPAHCTBEHHBI aHA/IN3 PACIPOCTPAHEHMsI aMepUKaHCKON Oenoit 6abouky B YkpanHe ¢ 1952
no 2016 rr. Ha QoHe MMHUMA/IbHBIX 3HAYEHUI TOJOBBIX TeMIIEpaTyp NMPM3EeMHOTO C/IOSI BO3ZAyXa.
[TonydyeHpl OpMEHTHMPOBOYHbIE 3HAu€HMA TPAHMYHBIX OTPULIATEIbHBIX TeMIepaTyp 3MMHeN
myamnayssl (< —32°C), mpy KOTOpbIX pasButie ¢purodara B IOCIEAYIOIEM TIOKOTEHNN HEBO3MOXKHO.
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