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Pedepar. 3MeHeHne NOTEHIMAIBHOTO KIMMATHYECKOIO apeasna HENapHOIo
IIEJIKOIPsIIa B COOTBETCTBUH CO CLIEHAPUEM YMEPEHHOTO aHTPOIIOI€HHOTO BO3/IEH-
CcTBUA Ha KiuMarumdeckyro cucremy 3emau RCP4.5 na nporsskenun XXI Beka
Oyznet BbIpaxkarhcs pacmmpenneM Ha EBpometickoir Tepputopun Poccun (ETP) B
CEBEpHOM HarlpaBlieHUH, a Takke Ha CeBepHom KaBkaze. Ha Azuarckoit TeppuTo-
pun Poccum (ATP) pacmupenne mpenmoiaracTcsl Kak B CEBEpHOM, TaK U BOCTOY-
HOM HampasieHusx. B mepuon 2011-2030 rr. pacuupenne OyaeT HaOmoaaThes B 28
cyobekrax P®, a B 2080-2099 rr. — B 36. Mi3MeHeHUs B COOTBETCTBUH CO CIICHA-
pHEM DKCTPEMaJLHOTO aHTPOIOreHHoro Bo3aelicTBuss RCP8.5 Oymyt mpuHImmIM-
aJbHO TEMH >Ke, HO Oonee BeIpakeHHBIMH. B mepumox 2011-2030 rr. pacmmpenue
Oyner HaOiromarbes B 29 cyObekrax PD, a B 2080-2099 rr. — B 40. Tenpenuuii k
COKpAILICHUIO apeajia HemapHoro menkonpsaa Lymantria dispar L. B ycinoBusx
MPEATOoIaraeMoro KjiuMara OyIymero He BBISIBIICHO.

W3menenune apeana HmIeIKoNpsiia-MOHAIIEHKH Lymantria monacha L. B cooT-
BETCTBHUH CO CLICHAPHUEM YMEPEHHOI'O aHTPOIIOTCHHOTO BO3EHCTBHA Ha KIIMMAaTu-
yeckylo cucremy 3emaun RCP4.5 Taxxke xapakTepusyeTcss OTCYTCTBHEM
TEHACHLUUHU K cokpameHuto. [lo mepe moremsienus knumara apean OyHeT Bce
Oonee u Oonee pacIIMPATHCS B CEBEPHOM HampaBiieHud. ViMeroninecs pa3phiBHI B
ropuctoii yactu Boctounoit Cubupu OyayT coOKpaliaTbcsi, YTO TPUBEAET, B
KOHEYHOM HTOTe, K TpaHC(hOpMalMd COBPEMEHHOIO Ppa30pBaHHOIO apeana B
crutomrHoi. OHAKO, CO3ManyTCs KIUMATHUYECKUE MPENITOChUIKH IS 3aCEeICHHS
9THM BpeIuTENIeM Jieca ceBepo-BocTouHOM yactu PecyOnuku Caxa (SIkyTus) u
Kamuarckoro kpas. B mepuon 2011-2030 rr. pacmupenne OyaeT HaOMOIaThCs B
23 cyonekrax P®, a B 2080-2099 rr. — B 31. MI3MeHeHHS B COOTBETCTBUU CO CIIE-
HapHueM SKCTPEeMajJbHOro aHTpomoreHHoro BosneicTBus RCP8.5 Taxxke Oymyt
Oonee BeipaxkeHsl. B mepuon 2011-2030 rr. pacmupenwne Oynet HabmromaTses B 26
cyonekrax P®, a B 2080-2099 rr. — B 31.

B oTHOmEHMN menakonpsaa-MOHAIIEHKH BO3MOXKHO TaK)Xe CMBIKaHHE €BpO-
MeHCKO-CHOMPCKON M TalTbHEBOCTOYHOM HacTel apeana. He uckiroueHo, 4To cMe-
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HIeHHE CHOUPCKUX U JaJbHEBOCTOUHBIX MOMYISIIUI, JOCETIe N30JMPOBAHHBIX APYT
OT Apyra, B pe3ynsrare 3¢ ¢eKTa rerepo3nuca 3Ha9YUTEIbHO MTOBBICUT BCIBIIICYHYTO
AKTUBHOCTb MOHAIICHKH.

KuroueBblie cioBa. 3mMeHeHne kiarmara, KIMMaTH4ecKue NpeAuKTOpbl, Henap-
HBIM IIEJKONpsJ, IIEJKONPSAI-MOHAIIEHKA, MOJAEJBHBIM apeall, KINMaTU4eCKUN
CLEHapHil.

BBepgeHune

Panee MBI HEOTHOKPATHO OOpAIIATUCH K TEME MOICITUPOBAHUS U3MCHEHHS ape-
aJOB HEMApHOTO IIEJKONpsIa W IIeNKONpsaa-MoHaenku (Lymantria dispar
Linnaeus, 1758 u Lymantria monacha Linnaeus, 1758, Erebidae, Lepidoptera) B
YCIIOBUSIX HAOIOMaeMOro W IMporHo3upyemoro kinumara (TutkwHa w ap., 2013;
ScrokeBud u ap., 2013, 2014). B atux paborax Ha OCHOBE aHAIIM3a JINTEPATyPHBIX
JTAHHBIX MBI TIPUBENIHA KPATKUE CBEJCHHS O OMOJIOTUH 3TUX BHIOB, HX BPEIOHOCHO-
CTH, MEXaHU3ME BO3HHUKHOBECHHsSI BCIIBIIIEK MacCOBOTO Pa3MHOXCHHS, BHIOPAIU
KITUMAaTHYECKUE MPENUKTOPHI I TOCTPOCHUS MOJEIBHBIX KapT.

CpaBHEeHHE JMIUPUUECKHUX apealioB HemapHoro menkonpsana (KokaHdukos,
1950; Adonun u ap., 2006; Giese, Schneider, 1979; Orozumbekov et al., 2009) u
mienkonpsiia-moHamenku (Koxanunko, 1950; I'nunenko, 2002; ['Hunenko u mp.,
2005) ¢ MomenpHBIMH apeajlaMH TOKa3ajii JIOCTaTOYHOE COBMAICHUE IS TOTO,
YTOOBI POAOIKHUTE PA0OTY C IEINbIO JaTh PETHOHATIBHYIO OLIEHKY YS3BHUMOCTH JIEC-
HOI'O XO3SICTBA B OTHOILICHUU 3THX BpeAUTeINcH. 3amadeii TaHHOM padOThI SBISETCS
BBIJIENUTH CyOBeKThl Poccuiickoii Denepaiiun, Ha TEPPUTOPHH KOTOPBIX BO3MOXHO
pacimpenue apeaia, TO €CTh T€, YSI3BUMOCTh KOTOPBIX TEM CaMbIM YBEITHUHUBACTCSI.

Oba 3THX BUAA TEPUOTUYECKH AT BCIBIIIKA MAacCOBOTO Pa3MHOXKEHUS.
HenapHbiii 1meakonps cpeny JUCTOTPBI3YIIUX HACEKOMBIX SIBISETCS Haubolee
LIMPOKO PacHpOCTPAHEHHBIM U OMACHBIM. 3a NpeAblayIue 25 JIeT oAb 04aroB
HemapHoro menkomnpsaa no Poccun Hu pa3y He omyckanack Huxke 200 ThIC. Ta, a
CpeIHerooBas miIo@aasr cocTapisia 726 toic. ra. [lmomniaas oyaros, mpeBbIIar0-
miast 1 muH. Ta, otMedanach B 1977, 1978, 1991, 1994, 1996 u 1997 rr. (O630p
CaHWTApHOTO W JIECOIATOJOTHYECKOTO COCTOSHHS JiecoB..., 2010; Ilonomapes,
1992). B necax Cesepo-3anagnoro Kaskasa (KpacHomapckuii Kpait u Pecrry6nuka
AqpITest) BCHIBIIKOM MaccoBoro pasmMuHokeHust B 2009 1. 6p11o oxBageHo 470 Tsic.
ra, a B OxHom Keipreizcrane B 1981 . — 65 ThIC. Ta (3amoraiiios, Llypos, 2010;
ITonomapes u ap., 2005).

ITo mocnequnm manHbIM, B 2013 I momaas ogaroB cocraBmia 862.5 ThIC. Ta,
npuueM B OMCKO# 00J1acTH BIIEPBBIC 3a MEPUOJ] CUCTEMATUYCCKUX HAOIONCHUH
npesbiciiia 500 Teic. Ta (CoctostHMe necoB Poccuiickoit deneparyu..., 2014). B
2015 1. mmomaap ouaroB gocturia 1 588.2 Teic. ra (O030p CAaHUTAPHOTO M JIECOIa-
TOJIOTHYECKOTO COCTOSTHHS JIECOB. .., 2016).

Bcenplky MaccoBOro pa3sMHOXKEHUS MISTKOPsAa-MOHAIIICHKH KyJa MEHEe Mac-
mtabHsI (32 nepuox ¢ 1977 1. cpennsis miomanb odaroB 1mo Poccun 33,7 ThIC. Ta),
HO M OHH TaK K€, KaK BCITBIIIKK HEMApHOTO IIENKOMpsIa, OTMedaroTcs oT Kamm-
HUHTpajckoi obnactu o [Ipumopbs. Hanbomnee KpymHbBIE BCIBIIKKA 3apETUCTPH-
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poBanbl B 1978, 1985 u 2000 rr. — 70.3, 80.2 u 73.7 ThIC. Ta COOTBETCTBEHHO. B
JANbHENIIIeM IUIOIIA b OYaroB CyIIECTBEHHO COKpaTUiach M COCTAaBMIIA Ha KOHEIl
2008 1 2009 rr. 2.2 u 6 THIC. Ta. OfgHako B 2015 L. I0MaAb O4aroB MaccOBOIO pas-
MHOXEHHS CYyIIECTBEHHO IPEBBICHIIA MPHUBENEHHBIE BHIMIE MU(GPHI W COCTABHIIA
155.6 Thic. Ta (O030p CaHMUTAPHOTO U JIECONATOIOTUYECKOTO COCTOSIHUS JIECOB. ..,
2009, 2010, 2016).

MaTepuan bl U MeTOAbI

Knumarndeckue mpenukTopsl AT MOACTUPOBAHUS apeasioB ObUIM HMCIIONB30-
BaHbI coriacHo padote (Vanhanen, 2007). 3HaueHue mopora pa3BUTUS OBUIO MpPHU-
Hato 10.4°C u 10°C nmns HemapHOro MIETKONPSAAa W LIEIKOMpPsAa-MOHAIICHKU
COOTBETCTBEHHO, MHHUMAJIbHBIE CYMMBI 3(h(DeKTUBHBIX TeMIIEpaTyp A Pa3BUTHS
onnoro nokosnenust 500°C u 480°C. Bennuuna kpurudeckoro goronepuona 10 u
12 gacoB. bHOIIEHOIOTHYECKUM OTpaHHYEHHUEM MOJISIH SIBIISIETCS HATUYUE JISCHBIX
MaccuBOB Ha Tepputopuu OpiBIiero CCCP.

IMocTpoeHue KapT IPOU3BOUIOCH C MTOMOIIIBIO TporpaMmMHoro nakera Maplnfo
Professional, Bepcust 9.5.1. Meroguueckue BOIPOCH], CBSI3aHHBIE C HCIIOIb30Ba-
HUEM KINMaTHYeCKON 0a3bl 1 MOAETUPOBAHUEM apeaioB, MOAPOOHO pacCMOTPEHBI
B MoHorpaguu C.M. Cemenona (CemeHnos u ap., 2006).

OLueHKa mpemnoiaracMbIX U3MEHEHUH apeanioB Ha npoTsbkeHnn X X1 Beka ocHo-
BBIBAETCS HA MOJCIISAX, PACCUMTAHHBIX [ TaBHOM Teou3niIecKoil 00cepBaTOPHH HM.
A.N. Boetikopa (I'T'O) no mapamerpam OyayImero Kinmara, IoJIy4eHHbIM OCpeIHe-
HHEM pe3yNlbTaToB BeIYMCIeHUH o ancamOmo u3 31 MOLIAO (Mogneneit O0meit
Hupkynsun AtMocdeps! 1 OkeaHa), KOTOPBIE YIaCTBYIOT B TIPOEKTE CPAaBHEHUS
robanbHbIX KiuMaTudeckux mogaenein CMIPS (Coupled Model Intercomparison
Project — Phase 5) u ucmonp3yronux COBPEMEHHBIE CIIEHAPUU aHTPOIOTEHHOTO
BO3MYIIIAIOIIETO BO3ACHCTBHISA Ha KIIMMATHIECKYIO cucTeMy 3emun cemetictBa RCP
(Representative Concentration Pathways): clieHapuii yMEpEHHOTO BO3ICHCTBHUS
RCP4.5 u cuenapwii s3xcTpemansHoro Bozeiicteust RCP8.5, moxpoOHO npencras-
JmeHHbIe B pasmene 3 Broporo omenHouHoro mokinana (BTopoi  oreHOYHBIHM
IoKaan..., 2014). OueHKN MOIMYYEHBI ISl CICAYIOIMIMX BPEMEHHBIX TEPHOIOB B
cpaBHeHHU ¢ 6a30BbIM nieproaoM 1981-2000 rr. (s1):

®s2—-2011-2030 rr.

® 53 —2034-2053 rr. mnst RCP4.5 nmm 2028-2047 rr. anis RCP8.5 (mepexox miio-
OanpHOTO MHTETpana uepes 2°C)

e s4 —2041-2060 T.

® s5—2080-2099 rr.

OCHOBHBIE KIINMaTUYECKUE XapaKTEPUCTHKHU, PACCUUTAHHEIE B COOTBETCTBHH
co cuenapusiMmu RCP4.5 u RCP8.5, 3a nepuoast s2 1 s3 MpakTUYE€CKU OJTUHAKOBBI.
Paznuuus nposBisroTcs B Iepuoa s4 U JOCTUTaloT MakcuMyMa B miepuon s5 Touku
Ha OCH abCIHCC COOTBETCTBYIOT IIEHTPAM JIBAIATHICTHUX MepruooB sl-s5. 3Ha-
YeHUS TI0 OCH OpJIWHAT — IBaIIaTHIIETHEE CKOMb3smIee cpeanee. [IpocTpancTBeH-
HOC OCpEIAHCHHE MPOBOAMWIOCH MO Teppuropur Poccuum U CTpaH OJIHKHETO
3apy0exbs (puc. 1).
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IIpakTryuecku 3TO MPUBOAUT K TOMY, YTO BU3yaJIbHO KAPTOCXEMBI 32 MEPHOIIBI S2
U s3, paccunTaHHbIE B cOOTBETCTBHH cO crieHapusmu RCP4.5 u RCP8.5, omnnya-
I0TCS JIUIIb METKUMHU AeTansiMu. [103ToMy MBI KapTOCXEMBI 32 HepUuonbl s2 U S3
11 ciienapust RCP8.5 B TekcTe mpHBOANTH HE OyIeM, XOTsI OHH HAMH TTOCTPOCHBI 1
MIPOAaHATN3UPOBAHBL.
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Pucynok 1. OxxuaeMble U3MEHEHUS KIMMaTHYECKUX MapaMeTpoB B TeueHue XXI Beka,
COOTBETCTBYIOIINE U3MEHEHUSIM CPEIHEMOISIIBHOTO KITMMAaTa Jiist ancambuist u3 31 mozgenu obeit
HUpKyJIsun atMocepsl 1 okeana cemeiictBa CMIP5 wa Tepputopun Poccun u ctpan OnmxHero

3apy0exKbs IPH IBYX CLIEHAPUIX aHTPOIIOTEHHOTO BO3ACHUCTBUSI HA KIIMMAaTHIECKYIO CUCTEMY 3eMIIH
—RCP4.5 u RCP8.5
a) cpeoOHeMeCsuHAsE meMNepamypa sHeapsi, 6) cpeOHeMeCaUHAas MeMnepamypa urJis,
8) cpedHe20008asn memnepamypa, 2) 20008asi CyMmMa 0cadkos, 0) CyMMAa AKMUGHbIX MEMNEPAMYD
(Ilonos, 2016)

Ha xaprax nudpamu 0603HaueHbI koAbl CyObekTOB PO (Tabmn. 1), Teppuropuu
KOTOPBIX CTalnu OoJiee yS3BHUMBIMUA B OTHOLICHWH PACIPOCTPAHEHHS HEMapHOTO
HICJIKOTIPSIa M HICIKONPsia-MOHAIeHKU. MHBIMH cloBamMH, TA€ MPEanoaraeTcs
pacuMpenne ux apeanos. HekoTopbeie HOMepa MPOIYIICHbI, TaK KaK aAMUHHUCTpA-
TUBHOE Jienenue PO n3MeHHIoch U paHee caMOCTOSTENbHbIE CYOBhEeKThI BOIIUIA B
3abaiikanbckuii, Kamuarckuit, Kpacnosipckuit u [lepmckuii kpast (mogpoOHOCTH Ha
camite http://www.hramy.ru/regions/regfull.htm).
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Ta6uuna 1. Ha3zBauus u koxasl cyobextoB PO

Kon Kon
cyobekTa Haszpanue cy0beKTa Ha3zpanne
PD PO
1 2 3 4
1 PecryOnuka Anpirest 45 Kypranckas o6xactsb
2 Pecny6nuka bamkoproctan 46 Kypckas obnacts
3 Pecny6nuika Bypsitus 47 JlennHrpanckas o6nacts
4 PecnyOnuka Anraii 48 Jlumenkas o6xacTb
5 PecnyOmnuika larectan 49 MaranaHckas 00J1acTb
6 PecnyOnuka MHrynerust 50 MockoBckast 00J1acTh
7 Ka6apnuno-bankapckas Pecriyomuka 51 MypmaHckast 001acTh
8 Pecmy6nmka Kaameikns 52 Hmxeroponckas o6nacts
9 KapauaeBo-Uepkecckas PecryOmnrka 53 Hogropopckas o61acth
10 Pecniy6nuka Kapenus 54 HoBocubupckas obnactsb
11 Pecny6inka Komu 55 Omckast o651acTh
12 Pecny6nnka Mapuii O 56 Openbyprckas obnactb
13 Pecny6imika MopnoBust 57 OpuoBckast 061aCTh
14 Pecny6nuka Caxa (SIkyTust) 58 [Mensenckas obnactb
15 i;calj{);innxa Cesepnas Ocetusi- 59 Tlepmcxuii kpaii
16 PecniyOnuka Tarapctan 60 IckoBckas o6macTh
17 PecnyOnuka TeiBa 61 PocroBckas o6nactb
18 Y amypTtckas Pecrybnuka 62 Pszanckas o6iacTh
19 Pecry6nika Xakacus 63 Camapckast o0s1actb
21 Uysanickas peciryOinka 64 CapatoBckas o0s1acth
22 Anraiickuii kpait 65 CaxanHcKas 001acTb
23 Kpacnonapckuii kpait 66 CaepasioBckas 001acTh
24 Kpacnospckuii kpait 67 CmoneHckast 001acTh
25 [Ipumopckuii xkpait 68 Tam0oBcKast 06s1acTh
26 CTaBpOMoJIbCKUi Kpaii 69 TBepckas obaacth
27 XabapoBckuil kpait 70 Tomckas o6macTb
28 Amypckas 005acTb 71 Tynbckas ob6nacts
29 ApxaHrenbckas 00J1acTb 72 TromeHckas o01acTb
30 ActpaxaHckas 001acTb 73 YapsgHOBCKast 00J1acTh
31 Benropoxackas obmacts 74 YenssOunckast o6macth
32 Bpsickas obmacts 75 3abaiikaabCcKuil Kpait
33 Bnagumupckas o6macts 76 SIpocnaBckast o6sacTb
34 Bonrorpanckast 06macts 77 r. Mocksa
35 Bonorosackast o6acts 78 r. Cankr-IlerepOypr
36 Boponexckas o6iacts 79 EBpetickas aBTOHOMHas1 001aCTh
37 VBanoBcKast 001acTh 83 Henenkuii aBTOHOMHBLI OKPYT
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1 2 3 4

38 HpkyTckas o6nacts 86 ﬁiﬁiﬁﬁ;gigﬁﬁ

39 Kanuunnrpaackas o61acTb 87 UykoTcKuil aBTOHOMHBIH OKpyT
40 Kamyxcxas o6macts 39 flz/rl)a;nro-HeHeuKnﬁ aBTOHOMHBIH
41 Kamuarckwuii kpait 91 r. CeBacromnonb

42 Kemeposckas o6nactb 92 Pecny6muka Kpeim

43 Kupogsckas obnactsb 95 Yeuenckas Pecmybmrka

44 Koctpomckast o6macts

Pe3ynkrathl 1 00CyXXaeHUe

Ha puc. 2 nmpencraBieHo n3MeHEHHE apeana HEMapHOoTo MISTKOIpsiia Ha IpOoTs-
s)keHUM XXI Beka B COOTBETCTBHM CO CLIEHAPUEM YMEPEHHOTO aHTPOIOT€HHOTO
BO3/ICHCTBUSA Ha KIUMaTndecKkyto cuctemy 3emin RCP4.5.

Kak crexyer u3 puc. 2, pacmmpeHne MOTeHINAIbHOT0 KIMMaTHIeCKOTO apeaa
Ha EBpomnetickoii Tepputopun Poccuu (ETP) Oymer mpoucxomuTh B CEBEpHOM
HampalieHUH, a Takxke Ha CeBepHoM KaBkaze. Ha Azuarckoit Tepputopuu Poccuu
(ATP) pacmmpenue mpeamnoaaraeTcs Kak B CEBEPHOM, TaK 1 BOCTOYHOM HaIlpaBJie-
HusAX. TeHJAeHIINN K COKpAIEHUIO apeasia He BBIBICHO.
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Pucynok 2. I3MeHeHne apeasia HeIapHOTO IISTKONPSIA B CPABHEHNH ¢ 0a30BBIM HEpHOOM Sl
(1981-2000 TT.) B COOTBETCTBHH CO CIIEHAPHEM YMEPECHHOT'O aHTPOIIOTEHHOTO BO3/ICHCTBUS
Ha KIMMaTudeckyro cucremy 3emmnu RCP4.5
a) ona nepuooa s2 (2011-2030 2e.), 6) onsa nepuooa s3 (2034-2053 22. (nepexoo enobanvrozo
unmezpana uepes 2°C)), 8) ons nepuooa s4 (2041-2060 z2.), 2) ons nepuooa s5 (2080-2099 22.)
Ob6osnauenus: 1 — epedumens omcymemsyem 6 06a cpagHuBaemMvix nepuood; 2 — pacuiupenue
apeana; 3 — epedumens npucymcmayem 6 06a CpaGHUBAEMbIX NEPUOOU

CyObekTsl PO, Trie npesmnonaraetcs paciidpeHue apeaia HermapHoro IIEIKOIpsiia
Ha nipoTspkeHnn X X1 Beka, mokazaHsl B Ta0M. 2. B 3Toit 1 criemyromux tabnuiax Ml
TIPUBOIMIM TOJIBKO KOJIBI CyOBEKTOB, paciIu(poBKa KOTOPBIX 1aHa B Ta0l. 1.

Ta6muma 2. Pacuipenne apeasa HEIapHOTO MISNIKOIIPsAa Ha IpOoTshkeHHH X X1 Beka 1o TeppuUTopun
cyOoBpexToB PD B cOOTBETCTBHY CO ClIEHApHEM YMEPEHHOT'O aHTPOIIOTEHHOTO BO3ICHCTBHUS
Ha KJIMMaTu4ecKyr cucremy 3emmu RCP4.5

Koauvecrso Cy0nexTol P®, rie npeanoaaraercs Hanbosee
Ilepuon cyonexroB P®, rae 3HAYMTEILHOE PACIIMPEHUE apeaia
RCPA4.5 npeanojaaraercs
pacuiMpenue apeaja ETP ATP

s2 28 11,29 14, 28, 36, 86

s3 28 11,29 14,24, 27, 28, 36, 38, 49, 86, 89

s4 36 11,29,35,59 | 14,24,27,28, 36, 38, 49, 75, 86, 89

s5 36 11,29,35,59 | 14, 24,27, 28, 36, 38, 49, 75, 86, 89
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Ha puc. 3 mpencraBiieHO aHaJIOTMYHOE M3MEHEHHE apealla HEMapHOTO IIEIKO-
npsiaa Ha nporsbkeHnn XXI Beka, HO B COOTBETCTBHH CO CLIEHAPUEM SKCTPEMAIIb-
HOTO aHTPOIOIEHHOTO BO3JEHCTBHS Ha KIMMaTHueckyto cucremy 3emnn RCPS.S.
TTockonbky KapTOCXeMbl ISl MEPUOAOB S2 U S3 OTIMYAIOTCS OT MPUBEACHHBIX
BhIIIIC HA pHC. 2 a,0 JUIIb HE3HAYUTEILHBIM KOJIUYECTBOM MEJIKHX JeTalleil, MBI
MPUBOUM TOJIBKO KAPTOCXEMBI 11 NEPUOJOB s4 U S5.
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PucyHok 3. V3MeHeHue apealia HelapHOro LIEIKONpsa B CPABHEHHH ¢ 6a30BBIM IIEPHOIIOM S|
(1981-2000 rT.) B COOTBETCTBUH CO CIEHAPHUEM SKCTPEMATIBHOTO aHTPOIIOT€HHOTO BO3ACHCTBHS
Ha KIMMaTH4deckyto cuctemy 3emiu RCP8.5
a) ons nepuooa s4 (2041-2060 22.), 6) ons nepuoda s5 (2080-2099 22.) Obosnauenus:

1 — epedumensy omcymcmeyem 6 06a cpasHugaemulx nepuooa; 2 — pacuiupenie apeana,

3 — epedumens npucymecmeyem 6 06a cpasHUBAEMbIX NePUOOa

Tenaenuuu, BeisiBiIeHHBIE T ciieHapusi RCP8.5 mpuHuIUnuanbHO Te &e, 4TO U
it RCP4.5, Ho cymecTBenHo Oonee BoipaxkeHHbIe. K koHIy XXI Beka Oomnbimas
yacTh Tepputopun Poccuu Oyier ys3BHMa B OTHOIIICHUM BO3ACHCTBUS HEIAPHOTO
IIETTKOIIPsiia Ha JiecHbIe dKocucTeMbl. CyOonrexTsl PO, rie mpemnonaraercs paciiu-
peHue apealia HEMapHOTO LIETKONpsiia Ha MpOTsKeHUH X XI Beka B COOTBETCTBUU
co cueHapuem RCP8.5, mokasansi B Tabu. 3.

Ha puc. 4 mokazaHbl OIEHKH M3MEHEHHS apealia MIeTKOIPsa-MOHAIICHKH 10
CIICHAPHUIO YMEPEHHOTO BO3/ICHCTBUS Ha KIIMMaTH4YEeCKyto cuctemy 3emian RCP4.5
JUISL pa3MYHBIX IMEPUOJOB, YKa3aHHBIX Bbiie. [lo Mepe moTerieHus Kiumara
apean Oyzmer Bce Oonee u OoJiee pacIIMpSIThCS B CEBEPHOM HarpasiieHHH. Vmero-
HIMecs: pa3pbIBbl B TopucToi yacT Boctounoit Cubupu OymyT coKpamarkesi, 4To
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IpUBEIET, B KOHEYHOM HTOre, K TpaHC(HOPMAIMH COBPEMEHHOTO Pa30PBAaHHOIO
apeana B cruomHoi. OfHaKo, co31aayTCs KIIMMaTHYECKNUE PEANIOCHIIKY IS 3ace-
JICHUS1 3TUM BpEOUTENEM Jieca ceBepo-BOCTOUHOM yactu Pecryonuku Caxa (SAxy-
Trs) 1 KaMuarckoro kpasi.
CyObekthl PO, r1e npejnonaraercs paciiipeHue apeana IIeIKonpsaa Ha mpo-
TsokeHnH X X1 Beka B cooTBeTcTBUM co cueHapreM RCP4.5, nokazansl B Ta0m. 4.

Ta6uuna 3. Pacmmpenue apeaia HETIapHOTO IIEIKONPSIA HA MPOTHKeHUH X X1 BeKka 10 TEppUTOPHH
cy0bekToB PO B COOTBETCTBUH €O CIIEHAPUEM HKCTPEMATBHOTO AaHTPOIIOTEHHOTO BO3/ACHCTBUS
Ha KJIMMaTH4yeckyto cuctemy 3emiau RCP8.5

Koanecrso CyobekThl P, rie npeanosaraercst Hauooiee
Mepmox | CYOPeKTOB P®, e 3HAYMTEJILHOE PACHINPEHHE apeasa
PO npexnonaraercs
RCP8.5 | P
pacuiupenue ETP ATP
apeasia
s2 29 10, 11, 29, 35, 43 14, 24,27, 28, 38, 86
s3 34 10, 11, 29, 35, 43 14, 24,27, 28, 38,75, 86
s4 35 10,11, 29,35,43,59 | 14,24,27,28,38,41,49,75, 86
N 0 10, 11,29, 35,43, | 3. 14, 17,24, 27, 28,38, 41,49,
51, 59, 83 75. 86, 87, 89,
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Pucynok 4. M3MeHenue apeaa NIeNKONpPsIa-MOHAIICHKN B CPABHEHUH C 0a30BBIM IIEpUOIOM sl
(1981-2000 rr.) B COOTBETCTBHH CO CLIEHAPHEM YMEPEHHOTO aHTPOIIOTEHHOTO BO3AEHCTBHUS Ha
KIIMMaTH4decKyto cuctemy 3emin RCP4.5
a) ona nepuooa s2 (2011-2030 22.), 6) ona nepuooa s3 (2034-2053 z2. (nepexoo enobanvrozo
unmezpana yepes 2°C)), 8) ons nepuooa s4 (2041-2060 z2.), 2) ons nepuooa s5 (2080-2099 zz.)
Ob6osnauenus: 1 — epedumens omcymemeyem 6 006a cpagHuBaemMvix nepuooa; 2 — pacuiupenue
apeana; 3 — epedument npucymcmeyem 6 00a cpagHUEAEMbIX NePUOOd

Tabauna 4. Pacimpenne apeasna mIeIKonpsiaa-MOHAICHKH Ha TpoTshkeHun X X1 Beka
10 TePPUTOPUH CYyOBEKTOB PP B COOTBETCTBHM CO CIIEHAPHEM YMEPEHHOTO aHTPOIIOTEHHOTO
BO3/IEHCTBUS Ha KIUMaTH4ecKyto cucremy 3emaun RCP4.5

Kosmuecrso Cy0bexThl P®, rie npeanonaraercs Haubosee
Hepuoa | cydbexroB P®, rae 3HAYMTe/IbHOE PACHIUPEHHE apealia
RCP4.5 npeanoJjaraercs
pacuimpenue apeajia ETP ATP
s2 23 5,10, 11,29 3,14, 38,75, 86
s3 28 5,10, 11,29 3, 14, 38, 49, 75, 86, 89
s4 30 5,9,10,11,29 | 3,14, 19, 24,27, 38, 49, 75, 86, 89
s5 31 5,9,10,11,29 | 3,14,17,19, 24, 27, 38, 41, 49, 75,
86, 89

TenmeHIMK K pacIIUPEHUIO apeayia, TOoKa3aHHBIC HA pHC. 4, P U3MECHECHUH
KITUMara B COOTBETCTBUH co ciieHaprueMm RCPS8.5 ycunsrcs (puc. 5), uto ocoOeHHO
3aMeTHO 1St eprooB s4 (2041-2060 rr.) u s5 (2080-2099 rr.). B mocmeanem ciry-
Yyae IIEIKOMPSA-MOHAIIICHKA PACIPOCTPAHUTCA Ha OONBIICH YacTU TEPPUTOPHUH
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Poccun go 70° c¢. mi., a pa3pelB apeana B ropuctoil dactu Bocrounoit Cubupwm
ucuesHeT. Kimmmarnuecku 00yCIIOBICHHBIX MPEAIIOCHIIOK COKpAIIEHUS apealia, Tak
JKe, KaK U B OTHOIIIEHUH HEMApHOTO MISITKOIPSI/Ia, HE BBISBIISCTCS.
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Pucynok 5. Vl3menenne apeaina meaKonpsIa-MOIIalIeHKd B CPaBHEHUHU C 0a30BBIM IIEPHOIOM s 1
(1981-2000 rT.) B COOTBETCTBUH CO CLEHAPHUEM SKCTPEMATIBHOTO aHTPOIIOI€HHOTO BO3ACHCTBHS
Ha KJIMMaTH4yeckyto cuctemy 3emiau RCP8.5
a) ons nepuoda s4 (2041-2060 22.), 6) ons nepuooa 55 (2080-2099 ce.) Obosznauenus: 1 — epedumens
omcymcemesyem 6 0ba cpasHusaemvix nepuooa, 2 — pacuupenue apeana; 3 — epeoumens
npucymcmeyem 6 06a CpagHUBAEMbIX Nepuood

Kasaxcman

Cogka mo cyonekram PO, Tae mpemmonaraeTcsl paciimpeHre apeajna IIeIKo-
npsiaa Ha nporskeHnu XXI Beka B cooTBeTcTBUU co ciieHapuemM RCPS8.5, mpen-
CTaBieHa B TalII. 5.

Tabauna 5. Paciupenue apeana HIeIKONpsAa-MOHAIIEHKH Ha NpoTsbkeHun X X1 Beka

10 TepPUTOpUH CYOBEKTOB PO B COOTBETCTBHM CO CIIEHAPHEM AKCTPEMAIIFHOTO aHTPOIIOT€HHOTO
BO3IEHCTBHS Ha KIIMMAaTHYECKyro cucteMy 3emiu RCP8.5

Kosnuecrno Cy6bexTnl P®, rie npeanosnaraercst HanGoJiee
Iepuon cybbexTon P®, rae 3HAYNTEJIbHOE paclIipeHne apeajia
RCP8.5 npeanoJaraercs
pacumpenue apeana ETP ATP
s2 26 5,10, 11, 29 3,14, 38,49, 75, 86
s3 29 5,10, 11, 29 3, 14, 24, 38, 49, 75, 86, 89
s4 30 5,9,10, 11,29 3,14, 17,19, 24, 27, 38, 41,49,
75, 86, 89
s5 31 5,9,10,11,29,51 | 3,14,17, 19, 24, 27, 38, 41, 49,
75, 86, 87, 89
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3akniouyeHue

W3MeHeHne NOTeHIHaIbHOTO KIMMAaTHYECKOTO apeaiia HelapHOoro MIEIKONpsiia
B COOTBETCTBUH CO CLIEHAPHEM YMEPEHHOTO aHTPOIIOI'€HHOI'O BO3/EIICTBUS HA KIIU-
Marudeckyr cuctemy 3emun RCP4.5 na nporsokenun XXI Beka OyneT BbIpa-
xartbcsl pacmmpenueM Ha Epomnelickoii Teppuropun Poccun (ETP) B ceBepHOM
HampaBlieHnH, a Takxke Ha CeBeproM KaBkaze. Ha Asuarckoit Tepputopun Poccnn
(ATP) pacumpenue npeanonaraercs Kak B CEBEpHOM, TaK M BOCTOYHOM HarpasJie-
Husix. B mepuon 2011-2030 rr. (s2) pacmmpenue Oynet Habmogarscs B 28 cyObek-
Ttax PO, a B 2080-2099 rT. (s5) — B 36. I3MecHEHNS B COOTBETCTBUH CO CIICHApHEM
IKCTPEMAJILHOTO aHTpomnoreHHoro BozzeiicTBust RCP8.5 Oymyr mpuHIMIHAIBHO
TEMU JKe, HO Oonee BhIpakeHHbIMH. B mepuon 2011-2030 rr. (s2) pacmmpenue
Oynet Habmomatees B 29 cyonrekrax PD, a B 2080-2099 1T. (s5) — B 40. Tenmentnit
K COKpAIIEHHIO apeaja HEeMapHOro IIENKONpsfa B YCIOBUAX MPEIIONIaraeMoro
KJIMMaTa OyIymero He BBISIBJICHO.

H3meHeHue apeaina IIEIKONPsIa-MOHALIEHKH B COOTBETCTBHUHM CO CLEHAapHEM
YMEpPEHHOT0 aHTPOIOTEHHOTO BO3/ACHUCTBUS Ha KJIMMATHYECKYIO CHCTEMY 3eMIIH
RCP4.5 Ttaxke xapakrepHu3yeTcsl OTCYTCTBHEM TEHJEHIMM K cokpamieHuto. Ilo
Mepe TIOTEIICHUS KiIMMaTa apealt Oyzmet Bce Ooiiee u OoJree pacIIupsATLECS B CEBEP-
HOM HarmpasiieHud. Mmeromuecs pa3pbeIBbl B ToprcTol Yyactd BoctouHoit Cubupu
OyAyT COKpalarbcsi, 4YTo IPUBEIET, B KOHEUHOM UTOre, K TpaHC(HOpMaIK COBpE-
MEHHOTO Pa30pBaHHOIO apeaa B cIUIOmHONW. OJHAKO, CO3AaayTCs KIMMAaTHYECKUE
MPEINOCHUIKH ISl 3aCEJIEHUS] 3THM BpEAUTENEM Jieca CEBEpO-BOCTOYHOM YacCTH
Pecnyomuku Caxa (SAxytust) u Kamuarckoro kpasi. B mepuog 2011-2030 rr. (s2)
pacmmpenne OyaeT Habmonarees B 23 cyonekrax PD, a B 2080-2099 rT. (s5) — B
31. M3MeHeHust B COOTBETCTBUH CO CIEHAPUEM SKCTPEMAaJIHLHOTO aHTPOIIOTEHHOTO
BozaeiicTBus RCP8.5 Taroke OymyT Oonee BoipaxkeHsl. B mepuon 2011-2030 rr. (s2)
pacmmpenue OyaeT HadmonaTses B 26 cyobekrax PD, a B 2080-2099 rt. (s5) — B 31.

B oTHOIIEHNH MIETKOMPsIIa-MOHAIIEHKH BO3MOYXXHO TaKXKe CMbIKaHHE €BpOTIEH-
CKO-CHOMPCKOM W JajJbHEBOCTOYHOM yacTell apeana. He uckimoueHo, yTo cmerte-
HHE CHOMPCKUX U JaJbHEBOCTOUHBIX MOMYJISIINHI, JOCEIE N30JMPOBAHHBIX APYT OT
Ipyra, B pesynbrare 3¢ (ekra rerepo3nca 3HAYUTEIBHO IMOBBICUT BCIBIIICYHYIO
AKTHBHOCTH MOHAILICHKH.

BosnaeiicTBue npeanonaraeMoro u3MeHeHus kiaumara B nepuossl 2011-2030 rr.
(s2) m 2034-2053 rr. st RCP4.5 nmm 2028-2047 rr. rst RCP8.5 (s3) B cootBer-
CTBHH C OOOMMH CIIEHapUSIMH Ha BO3MOXKHOE PACIPOCTPAHEHUE UCCIELYyEMBIX 00b-
€KTOB MaJl0 OTIMYAeTCsl. DTO CBA3aHO C TEM, YTO OCHOBHBIE KIMMAaTHYECKHUE
XapaKTEePUCTUKHU, MCIIONB30BAaBIINECS U1 MOJEIMPOBAHUS apeanoB — CpeAHEMe
CsYHas TeMIeparypa sHBaps M HIONS, CyMMa aKTUBHBIX TEMIIEpaTyp, TOAOBas
CyMMa OCaJIKOB — B COOTBETCTBUH C pacCMaTpUBAaEMbIMH CLIEHAPHSIMU 32 3TH IEPU
OIIbl TIPAKTUYECKH OJMHAKOBBL. Pazmuums mpossistiorces B nepuon 2041-2060 rr.
(s4) u gocturarotr Mmakcumyma B iepuox 2080-2099 rr. (s5).

Tlybnuxayust no020mosNeHa 8 pamKax GblNOIHEHUL:
1) Lenesoti nayuno-mexuudeckou npoepammol «Hayuno-uccnedosamenvciue,
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ONbIMHO-KOHCIMPYKMOPCKUE, mexHonocudeckue u opyaue pabomut Poceuopomema
01 20CYOAPCMBEHHBIX HYICO 8 001acmu 2UOPOMEmeoponocut U MOHUMOPUH2A
oxpyarcaroueti cpedviy Ha 2017—2019 200uL.

2) Tema 77 npoepammer @ynoamenmanvrolx Hayunvix Hccnedosanutl cocyoap-
cmeenHvlx akademuii Hayk Ha 2013—2020 ce.: «Dusuueckue u xumuueckue npo-
yeccvl 8 ammocepe, Kpuocghepe u Ha NoGepXHocmu 3emiau, MexaHuzMbl
Gopmuposanust u cospementvie USMEHeHUs1 KIUMama, 1aHoua@dmos, oiedeHeHus u
MHO2ONEMHeMepP3IblX 2pyHmog ¢ wacmu 77.1: Pewenue ghynoamenmanshvix npo-
O1emM aHanu3a u NpoeHO3a COCMOSHUSL Kaumamudeckou cucmemvl 3emauyn. Pecu-
cmpayuonnwvil Ne 01201352499. Toc. 3a0anue Ne 0148-2014-0005.
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ASSESSMENT OF REGIONAL VULNERABILITY OF FORESTRY
OF THE RUSSIAN FEDERATION SUBJECTS UNDER
THE INFLUENCE TO BE EXPECTED IN THE TWENTY-FIRST
CENTURY CLIMATE CHANGE IN RELATION TO THE GYPSY
MOTH AND THE NUN MOTH (LYMANTRIA DISPAR L.
AND LYMANTRIA MONACHA L.,EREBIDAE , LEPIDOPTERA)

V.V. Yasjukevich L2)% S N. Titkina V, I.O. Popov D NV Yasjukevich

D Institute of Global Climate and Ecology of Roshydromet and RAS,
20B, Glebovskaya str., 107258, Moscow, Russian Federation; *v/959@yandex.ru

2) Institute of Geography of RAS,
29, Staromonetny lane, 109017, Moscow, Russian Federation

Summary. The change in the potential climatic range of the Gypsy moth in
accordance with the scenario of moderate anthropogenic impact on the climate
system of the Earth RCP4.5 into the twenty-first century will be expressed by the
expansion in the European Territory of Russia (ETR) in the North and in the North
Caucasus. In the Asian territory of Russia (ATR) extension is assumed in both
Northern and Eastern directions. During 2011-2030 the extension will occur in 28
subjects of the Russian Federation, and 2080-2099 is 36. Changes in accordance
with the scenario of anthropogenic impact extreme RCP8.5 are fundamentally the
same, but more pronounced. During 2011-2030, the extension will be observed in
29 subjects of the Russian Federation, and 2080-2099 — 40. Downward trends of
the Gypsy moth range in the expected climate of the future is not revealed.

The change of the area of Nun moth in accordance with the scenario of
moderate anthropogenic impact on the climate system of the Earth RCP4.5 is also
characterized by the absence of the downward trend. As climate warming, the area
will increasingly expand in a Northern direction. The breaks in the mountainous
part of Eastern Siberia will be reduced, which will lead, ultimately, to the
transformation of the modern torn area in the solid. However, climate creates the
preconditions for the colonization of this pest in forests of the North-Eastern part of
the Republic of Sakha (Yakutia) and the Kamchatka region. During 2011-2030, the
extension will be observed in 23 subjects of the Russian Federation, and 2080-2099
is 31. Changes in accordance with the scenario of anthropogenic impact extreme
RCP8.5 will also be more pronounced. During 2011-2030, the extension will be
observed in 26 subjects of the Russian Federation, and 2080-2099 is 31.

Against the nun moth is also possible the closing of the European-Siberian and
far Eastern parts of the area. It is possible that the mixture of the Siberian and far
Eastern populations, hitherto isolated from each other, as a result of the effect of
heterosis will greatly enhance flare activity of the nun moth.

Keywords. Climate change, climatic predictors, Gipsy moth, Nun moth,
modeled ranges, climatic scenario.
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