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D].I,EI-IKE HIMEHEHHA YaCTOTH, HHTEHCHEHOCTH H NMPOIOEKHTENRHOCTH

Iid B NETHHH nepHom

(MIOHE—ARrYCT) Ha TeppHTOopHH PoccuM nns “HeTopHYecKoro nepHoma™ 999 rr.) ¥ MpoOrHO3a Ha
ceperuHy XK1 B. (2046—2055 rT.) NpOBOIHIACE IO JaHHEIM, TIOTYYE BHOH KTHMaTHIECEOI

sogemn (INMCM4) HHetHTYTa BRMHCOTHTENRHOH MaTeMaTHEH P
MANTEHEIX ABTEHWH 3ARHCHT OT BRIGODA NMOPOTOBRIX 3HAUYeHHH. B Ha
POTOBRIE IHAYEHHA IS OTIPEIENeHHA BOMTH TEIa KAK 3HaYeHHA 95
CHMATEHOH CYTOUHOH TEMNEPATYDEL AHATHI NOMYYEHHEIX DE3y Ik
cueHapuu RCP4.5 B cepenune XX1 B. okHIaeTed YBEMHYEHHE
PAMH, NMPEERIIIAIIHMH TOPOTORLIE 3HAYEHHA Ha ore Eppo
Cubnps, B Hxymin, Ha cepepe Yykoren # & [TpuMopekomM kpie.
Ha Taimupe u Amane. Ha octansHO TEPPHTODHH YHOTO Tl
ro” cueHapus RCPS.5 oxmoaoTea Donee KOHTPACTHEIE H @.
HOoCTel X nokanuiamuie. [TpH 3ToM CliEHADHH B CEpEIHHE
TEMMEPATYPA B BOVIHE TEILTA MOXET NPEBRICHTE 40 °C,

ENEHHE KDHTEPHER 3KCTDE-
B0Te paccMaTPHEAKTCS T0-
LEHTHIH PacTpeleneHHA Mak-
MOKAILIBAET, YTO MPH “MATKOM™
i ¢ MAKCHMATEHEIMH TEMTIEDATY-
TeppHTOpHH Poccenu u 3anagHoit
KCHMANEHEIE HAMEHEHHA OKHAAIOTCH
el MoXeT cokpaTHTeCA. Jna “xecTro-
A TIPH COXPAHEHHH OCHOBHEIX OCO0EH-
B. Ha I0T€ CTPAHE! CPEIHAA MAKCHMATEHAN

Karoweerie ciogd: BOMHE TEIUTA, MAKCHMANIEHAN g TEMIIEPATYPa, JHCKOMMODT, MOPOTOBLIE 3HAYE-

HHS, MOTEIUIEHHE KIHMATA, MOJEILHEIE TPOTHO
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BBENEHHE
[Morennenune knMMara conpoBo; apac-
TAHHEM YHCIIA SKCTPEMATBHBIX KITH KHX CO-
EmTHii. [losTOopseMocTs BONH TE el ¢ 3KC-
TPEMANBHO BEICOKOH Temmepa pocna Ha

Nnel, A3MH H
pPOMETA, B TO-
BO3POCIO CPe-
OrHUYECKHX SB-
OHBMHUECKHM M COLIH-
6—2010 rr. onacHux
pato B 2.3 pasa Gonb-
sitom moktane Mexnpa-
BHTEJILCTBEHHOI SKCMEPTOR M0 HIMEHEHHIO
KJIHMATA NOTIEPKHB o, uTO B OyOyINeM, TIPH T0-
BHIIIEHHH CPEIMKEX MI0DANLHEX TEMIEPATYP Ha Cy-

3HAYMTENLHOH YaCTH TEPPHTOPH
Ancrpanuu [14]. ITo ganHBIM
CleAHee AeCATHIETHE 3HAY
HEE YHC/IO OMACHBIX THI,
JIEHHI CO 3HAYHTENBHBIM
anbHeIM yiepbom [11]
siBeHHH Belno 3a
ure, uem B 1996—2

e BymyT ua IOOATLCHA SKCTPEMAILHO BEICO-
KHE H PEXE MATEHO HHIKHE TEMIIEPATY DAL
Bonuw Tenffa HabIIoOaTECH 4alle W B Donee
TIPOIO N HOM pexumMe [6].

A4 OKA3LIBAIOT HETATHBHOE BO3NEH-
OBEeKa, ero 3I0POBLE, PANTHYHEIE OTPAC-
gia M NpHpoaHbIe 3kocHcTeMn 1, 2], Ma-

OBITOUHEIE TEIUIOBLIE HATPY3KH BEI3LIBAIOT ¥ YENoBe-
Kd CTpecc, BIHAIUHE Ha NPOH3BOAMTENBHOCTh
TpyZAa, H MOTYT BHI3LIBATH POCT YHC/IA HACHILCTBEH-
Helx npectymwieHuii [16]. Buicokue Temnepatypsl —
O/HA W3 MPHYHH POCTa KOH(IHKTOB KAK Ha MEXUTHY-
HOCTHOM YPOBHE, TaK M Ha ypoBHe obuiectsa. AHo-
MATLHO BEICOKHE TEMIEPATY Pl BHI3LIBAIOT THKOBLIE
HAIPY3KH Ha IEKTPOCETH, TIOBPEXAAIT Xele3HbIE
JOPOrH H aBTOMarucTpany. TelioBsle BOMHB SIBIsi-
I0TCA OCHOBHOM NPHYHHON CMEPTENBHBIX CIYYaes,
CBA3AHHBIX C dHOMANLHOH morogoi. YuwTniBas
TpeHAsl rMoBATEHOTO MOTEIIEHH, MOXKHO NpPeano-
JIOKHTB, 9TO B OyAylEM TEIUIOBEIE BOMHEI MOTYT
NposBIATECH Gonee uacto, ¢ Golee TAXKENBLIMH 1O~
CHEACTBHSAMH, BONlee NPOIOIKHTENLHO M ¢ HonbIIHM
oxsaToM TeppuTopuii [20].

3HauMTENRHOE YHCI0 HeonenosaHuii B Poccuu 1
3a pyDekOM TNOCBALLIEHO BSIBJIEHHIO 3aBHCHMOCTH
CMEPTHOCTH OT TEMIIEPATYPEI BO3AYXa, B YACTHOCTH
ot sonH terna [7—10, 12, 13]. Ocoboe BHMMaHKE K
5Toi npofnemMe NPHBNEKIA CHTYALMS, KOTOpas BO3-
HHKIA Ha esponeiickoil yacth Poccun netom 2010 r.,
KOTa BOJIHA Teruia Habmioganacs HENpepsIBHO B Te-
uenne Gonee 40 cyT. I'uneprepmus crana MOLIHBIM
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CTPeccOM /UIS 310pOBLSA HaceneHHs. 1ak, Bo BpeMs
ponHel xapel 2010 r. 8 Mockse npousouio peskoe
yBelMueHHe YHCaa caydaes cMepT — Ha 11 Teic. 1o-
NOMHHTENLHO (M0 CPABHEHHWIO C MIONEM—ABIYCTOM

2009 r.) [7].

Bonuw Tenna MccneqyoTcs ¢ CAaMBIX PA3HEIX CTO-
pPOH, OT NPHYMH BO3HHKHOBEHMS 10 NOCNENCTBHI 1
nporuosos. OnpeneneHHe KPUTEPHER 3KCTPEMANE-
HEIX SIBTIEHHI, H B YACTHOCTH BOJIH TEILIa, 3aBHCHT OT
euibopa noporoewx 3xauenuii. OguH W3 nogxonon
OCHOBAH HA NMOHHMAHHH DKCTPEMANBHLIX HBIEHMI
KAK PeIKMX, BEPOSATHOCTH TMONANAHHS B KOTOPHIE
MANE, T.€. KAK NPOLUeHTHIH QYHKIHH pacrpenene-
uusa 90, 95 u 99% nns sKCTPEMANBHEIX MOMOMHTENE-
Heix aHoManuil [5]. [pyroii nogxon ocHoBaH Ha KpH-
THYECKHX 3HAYEHHAX, KOTOPEIE ONPEIensiiorcs He-
XOH W3 MOpPOroB HeBnaronmpHATHOrO BO3AeiicTBMS
Ha NpHpOOHLIE MK TexHHueckne cuctemnl [20]. Ho
YHHUBEPCANBHOrO OnpefeneHus “Tennoeoil BonHE"
HE CyLIECTBYET M3-3a PA3NUUMI B 3HAUEHHSIX IKCTPE-
MANBHON TEMIEpPATYpH B PazHEIX reorpadHuecKHx
paitonax [2, 13, 17]. Yacto kpurepuii “Tennosoi
BONHEI" OOpefendercd KOMWYECTBOM [OC/IEN0Ba-
TENILHEIX IHell ¢ BHICOKMMH TEMMEPATYPAMH BO3OYXa
M CKOPOCTLIO, C KOTOPOi TeMNepaTypa NoBLILIAeTCH,
HO 00a 3TH KPHTEPHHA TAKKE 3aBUCHAT OT reorpaguue-
ckoro pernoHa ¥ Bpemenn romga [20]. B Hexotopmix
paiioHax Tennopoi BOMHOI CUMTAaeTCH IMTHTENbHEII
nepuon ¢ bonee BrICOKOI, ueM ODEIYHO, TEMNEpPaTy-
poii, win Bonee KOPOTKKHIA MEPHOM, HO C AHOMAh
BRICOKMMH TeMnepatypamu [ 15, 17, 19].

B NocnedHee BpPEMH 3IHAYHTENALHOS BHH
YICIHETCH ]'I[]'DI'HDEI-Iﬂﬁ OLUEHKE BOJH TEIa

OMHE W B KOHLIE CTOMETHS TIPH OTEILIEHHH Ta
no MOAenbHEIM cleHapusM. bonemux apy-
GexHbIx paboT GasMpyeTcs HA MOIEIL OLEHKAX
KIHMATA, KOTOpEIE MOKAJILIBAKOT 3HAY BHEI
[OCT BOJTH TEIIA B CEPENHHE H B KOH B. [18]
IMosromy uenwid HacTosiLeH SIRNISIETCS
OLIEHKA H3IMEHEHHMH Ternnoeoii Ha H B YacTHO-
CTH BOJIH TEIUIA, B CEPEIHHE XX 2055 rr.) Ha

TeppuTopun  Poccuu Ha H MOIENBHOTO
NporHo3a no rnobankHoM HYECKOH MOmenH
(INMCM4) Hucruryra B@]mﬂﬂbHOﬁ MaTemMa-
tuku PAH [4, 21, 22].

MATEP H METOIHEKA

GUZBHKH HIMEHCHHHA KOMIHYECTBA, HHTEHCHBHOCTH H

MPOIOIKHTEN BOUTH Terula Ha TeppuTopun Poc-
CHH NIPOBOIAI KoHLA XX B. H MOIEIEHOTO MPo-
rHO3a Ha ce X1 B. HAa OCHOBAHMM JAHHEIX, IO
IyJeHH bHOH KIHMATHYECKOH Momemn
(IN CTHTYTA BLIMHCIHTEIEHON MaTeMaTH-
ku P 22]. B Momens BKIHMEH HHTEPAKTHE-

HEIH
MHHA aTM

rIepoAHOTO LHEKNA, IHENA METAHA, XH-
pui. Mogens yuacteyer 8 CMIP5.
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Brinmn mcnonszosaHbl PE3IYNLTATH PAaCYETOB IO

JBYM CLIEHAPHSAM, COIMACHO KOTOPBIM LHOH-
HBIil (POPCHHT OT yBENHYEHHS KOHLE ap-
Hukopewx razos k 2100 r. cocrasur ¢ HHO
8.5 u 4.5 Br/m’. I'nobanwuoe nore Mo Mo-
OelbHEIM pacueTaM K KoHy XXI B suT 1.9 K
mna cueHapua RCP4.5 u 3.4 CLIEHAPHS

RCPB.5. Dro cooTBETCTBYET M OKEHHAM 00
YMEPEHHOM OIpaHHYEHHH Bm@ﬂuﬂ OTCYTCTEHH
orpaHHYeHuA BuiGpocos [4, CCNeN0BATHCh
CYTOUHEIE IHAUEHHH MAKC OH TemMmnepaTypsl
Bo3myxa 3a nepuog 2046—
HBIM paspelleHreM 2° X
Ownbka BoCnpouHase Monas MaKCHMATBHOMH
TEMMepaTyphl MOJENLID ppuropun Poccuu co-

crammser +1-2 K, M TIPH3IEMHAaA TEMIIEpaTY-
pa MoxeT OBITh 33 B BEICOKHMX IIHpOTax Ha 2—
4K |[4,22].C anpaTHuHas omwnbka (HopMa

omHOKH) cpe OBOH TEMMEpaTyphl B MOIETH

AONroTe H WHPOTE.

INMCM4 c et 1.84 K [4].

B kau rOBEIX 3HAYEHHI 18 onpeene-
HHH BOJ pacCMATPHBANHCE 3HaueHHA 95-i
npoue pacnpegeneHHA MaKCHMAILHON TeM-
nepa Mo naHHOMY KPHTEPHIO NPOBEIEHA OLIEH-

Ka Hsl KOJIWYECTBd, HHTEHCHBHOCTH H NpPo-
,u,uﬁnbﬂmn BONMH TeIUla 3a NeTHWil nepHoq
(u asrycr) Ha Tepputopun Poccun gna “wcro-
yeckoro nepuoga” momenu ¢ 1980 go 1999 r. u gan
ensHOTo nporHosa Ha 2046—2055 rr. no asym
HapusaM. Beibop kpuTepHs cBA3aH C €ro YHHBED-
CANLHOCTBIO s Beeit Tepputopun Poccun.

Ouenka Bcex NoKasaTeneil BOH TEMUIA [UTH MePH-
oma 2046—2055 rr. npoBogMIACE C HCMONB3OBAHHEM
MOPOTOBLIX 3HAYEHHIl, HANIEHHLIX o DazoBOMYy —
“ucropuueckomMy neproay” Mogenu 1980—1999 rr.

B ta6n. 1 npuBeaeHsl NOpOroBLIE 3HAYEHHA MaK-
CHMAITLHOI TEMIIEPATYPEI U1 PARTHYHLIX MEPHIHO-
HANBHBEIX M WHPOTHHEIX CEKTOPOB Ha TEPPHTOPHH
Poccum, nomyueHHBIX MO JaHHBIM METEOPOIOTHYE-
CKO# CETH M 110 MOIENLHEIM PEIYIETATAM Ui “HCTO-
puueckoro nepuoaa”.

B tabn. 1 nokasaHo, 4TO MOpOroOBLIE IHAYEHHS
MAKCHMANBHOMH TEMTIEPATYPhI JOBONLHO CYLLECTBEH-
HO Pa3iHYaKTCH B PANIHYHLIX LIHPOTHEIX H MEPH-
ouoHansHBIX cextopax. [Ipu sToM maxe Ha cesepe
(80°—60° c.u1.) OHH OCTAKOTCH JOBOIBHO BRICOKHMH:
or 24 °C ua Esponeiickoii tepputopun Poccum
(ETP) mo 29.9 °C 8 Bocrounoit Cubupu. Ha wore
(50°—40° c.m.) NOpOroBelE 3HAYEHHS H3MEHAMOTCH
ot 39.6 °C uwa ETP mo 30 °C 8 Bocrounoit Cubupn.
[Ipy 3TOM MOKHO OTMETHTE, uTo eciid Ha ETP u B
Janaguoi CubupH oHH 3HAYHTENEHO HIMEHSIOTCH C
mwkpoToit (Ha 6 °C), To 8 Boctounoit Cubupu nopo-
rOBEIE 3HAYEHHS MPAKTHUYECKH HE MEHHIOTCH C LIH-
potoi. Pucynok 1 utabn. | 1 2 nossonsoT cpaBHATE
MOPOTOBLIE 3HAYEHHS, BEIYHCIEHHBIE IO MOIE/lb-
HEIM JaHHBIM, C AHAMOTHUYHBIMH 3HAYEHHSAMH, Bhl-
YHCIEHHBIMH Ha OCHOBAHHH JaHHLIX METEOPOIOTH-
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Tabanua 1. [Moporoere IHaAYEHHA MaKkCcHMANEHOH TemnepaTypsl (“C)., coOTEeTCTBYDIIHE 95% yHKLUHH pacnpenene-

HHA N0 JAHHEIM METEOCTAHLIHA M M0 JaHHEM MOIETH

MepHaHOHANEHEIE CEKTOD
30°—60° B0 60°—90° B.1. 90°—120° B.1. 120°—150° B.1. %0° B
INEupiaE ecxtng ETP Janamnan Cubups|Llenrpansian Cubups| BocTouHas CHoup Bocrok
cramum|uqum CTAHITHH | MOAEME| CTAHUMK | MONENE | CTAHIAH MOIENh
80°—60° c.un., cepep 248 | 4.0 253 26.0 26.2 294 274 27.0
60°—40° can., uenTpH or] 317 33.8 312 319 29.9 30.7 28.7 254
S0°—40° c.m1., 1or 311 9.6 - - 30,0 — 28.1 —

Tabauna 2. AGcomoTHan (“C) W oTHOCHTENRHA (%) OmMMOKA NOPOTOBRIX 3HAYEHHI M

cupTaHHO#! no Mogenn NMCM4

ALHOM TEMMEPATY DR, pac-

MepuoHOoHANEHE ce
UlnpoTHetit cexTopl 300 ooy 60°—90° B.11. 90°—120° B.1. 120°—150° 8. | 150°—180° B.1.
ETP Janaguas Cuoups | Uenmpansxan C Cubnps | Janeuuit BocTok
75°—60° e, cesep| 0.8°C (3%) —0.7°C (—3%) =3.2°C( —25°C{(—9%) | —4.9°C(-22%)
60°—40° c.u., =21°C (-7%) | —0.6°C(—2%) —0.8° —0.7°C(—3%) | —4.6°C(—22%)
LIEHTD M 10T
50°—40° e, or | —6.5°C (—20%) - 0 —1.9°C (—=7%) -

ueckoii cern. Mx MakcuMansHsie pasnuuuns cocpeno-
toueHnl Ha 1ore ETP u cemepe Cubupu. B

paiioHAX OTHOCHTENEHAA OIIHOKA JOCTHIAET ?.H—R

win 4.6—8 °C (puc. 1 ntabn. 2). B LlentpansHoii
crouHoit CHOMpH OTHOCHTENBHBIE OMIHOKH
12%, wnu —2—2 °C, ana ETP (kpome wora) u

Hoit Cubupn — 2—7%, wiu 0—4 °C (cm. u
tabn. 2). IlpuueM Ha 3IHAYMTENBH CTH
tepputopun Poccum  mMopensHbE qEeHHS

OKA3EIBAKOTCH BEILLE CTaHLK, X, 33
uckioueHnem ETP u Hansuero Bc@ rie OHH
ke (cm. Tabn. 2). Bro moxer 6 HO C TEM,
YTO 1A MOAENBHBIX JAHHEIX TIPH
BEPONTHO 3aBLILLIEHA B BEICOKHX
22]. B Toxe BpemMsa HEKOTO
BEIX 3HAYEHWH 1O MOJENb
HE 3aBBILIATE YHCIIO AHEH ¢
paTypaMH, NpeBbILA0D

Hlns “ucroprue
e ana 2046—2055

FPOIOBLIE JHAYEHHH.

oma” M AByX cLeHapH-

I PeTe/IAIHCE CPEIHEE 3a Me-
@, HMANBEHOH TeMmIeparypoii,

Fhoe 3HAYEHME, CPEOHEE KO-
WA NPOJOKHTENEHOCTEID TPH
ANbHAS M CPeIHAN MAKCHMANE-
BosHe Temna. Jlns aTHx napaMer-
HEI KAPTEHI PAXTHYHEIX XAPaKTepH-
a ans cepenuHel XX1 B. u nna ycno-
B. 110 MOJENEHEIM JAHHEIM.

JMMYECTED BOJ
IHA W bonee,
HAaA TEMIIE]
pos OsUTH

1a SIRNATCH (aKTOPOM, CYLLECTREH-
M HA YCIOBMS KHIHEIEATeIBHOCTH Ha-

H3BECTHA PAH.

uua. [lostomy B pabote [3] Mu monwTANHCH
AHOBHTH YHHBEPCAILHBIH Il BCEH TEPPHTOPHH
Poccum kpuTepuii Bo3aeiicTBHsI BOJIH TEIUIA HA YeI0-
peka. M3 Bcex xapakrepucTuk BonH Tenna GbUTH Bbl-
OpaHbl TPH NapaMeTpa, OTPAKAIIIHE HX KOJTHUECTBO,
NPOAO/DKHTENLHOCTE M HHTEHCHBHOCTE  (CpenHsis
MAKCHMANLHAS Temneparypa). 3JHadeHHA KakIoro
napametpa ObUIH pa3feneHsl Ha 6 rpajalHii, HCNONb-
3ys CpeiHee 3HaueHHe mapaMeTpa H CpeJHeKBaIpa-
THYECKOE OTKJIOHEHHE. JHAUYEHH TpajauMii u ypo-
BEHBb BO3AEHCTBHS MOKA3ATENsA NPHBEIeHEl B Tabn. 3.
I'pagaumu ycTaHABIMBATHMCE MO pacueTamM ans “Hc-
Topuueckoro nepuoma” (1980—1999 rr.), satem npo-
BOQHIOCH CPABHEHHE PE3YIETATOB NPOrHO3a [UIS ce-
penurbl XX1 B. ¢ pesyneTaTaMH 118 “HCTOPHYECKOTO
neproma”.

Kpurepun GamnbHOi OLEHKH BONH Temla Kak
thakTopa AHCKOMMOPTHOCTH NMPHPOIHOH cpeabl Ohli-
JIH YCTAHORNEHH CAEMYI0NIUM obpa3oM: M3 Tpex na-
paMETpPOB BONMH Tera BEIOHpANcH MakCHMANLHEIHR
Gas, Mo3BoNAIIHE yuecTs HanGONBIIHI YPOBEHE
HebIaronpHUATHOrO BO3AeHCTEHA, TIPH 3TOM CPELHASN
MAKCHMANTEHAS TEMIIEPATYPa B BOJIHE TeIUla J0/IKHA
6uiTe He Hioke 25 °C [3]. [1pu ananuse nonyyeHHBIX
pesynsETaTos OhUIA MCTIONE30BAHA DANIbHAS OLIEHKA
HebIaronpHUSTHOrO BO3NeHCTBHA BONH TEIUld, KOTO-
past NO3BOMNSET YMEHBIIHTE OLIHOKH 3aBEILIEH HS 10—
pPOrOBOTO 3HAYEHHA M0 MOIENEHEIM JTAHHEIM.

CEPHA T’EOTPADHYECKAA  Tom 84 M3 2020
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Tabauma 3. INpagaism ronH Tenna Kak dakTopa mMcKoMgopTHOCTH NpHPOAHOR CPEIE MO MOTETEHEIM JAHHEIM

CreneHb JHCKOMGOPTHOCTH Yucno oHedt KomuuecTeEo BOMH Temna,
Cpenl Basn € Tipax = 95% tonee 3 qHeH

ABCoMIOTHO HeONaronpHATHAA [ = 8.0 =12

SKeTpeMATEHO HeOMArONpPHATHAR 5 1.1-79 1.0—1.19
HebtnaronpuaTHas 4 6.0-7.0 0.7-0.99
YenoBHO HEONATONPHATHA 3 5.0-59 0.5-0.69
BraronpuaTHas 1 <49 <0.49

PE3YIIETATHI HOB TIOPOTOBLIE IHAYEH EHHEIE TI0 MOIETh-

Boannt menaa & nepuod cospemenH020
nomenienus Kaumama

Pesynurarsl oleHKH YMcna AHEH ¢ MAKCHMATLHEI-
MM TEMNEPATYPAMH, NPEBLILLAIDIIHMH MOPOTOBOE 3Ha-
YeHHE, TIONYUEHHBIE 110 PE3yJILTATAM MOJEIHPOBAHHE
wis “ucropiueckoro neproga” (1980—1999 rr.) noka-
3LIBAIOT, YTO Ha Bonemei yacTh Teppuropun Poccun
OTMEYANOCh B cpegHeM 4—5 takux mueit (puc. 2a).
MakcHManbHOE KONMYECTBO AHOMATLHO KAPKHX
oHei (6—7 gueit) Habnioganocs B 3anNagHBIX PerHo-
HaxX CTpaHkl, BIOAL 55 C.11I. ¥ HA CEBEpE: Ha MOMYOCT-
posax Aman u TafiMuip (cm. puc. 2a). Ha wore ETP u s
[Mpumopckom kpae umcio gHell ¢ MAKCHMATLHBIMH
TeEMIepaTypaM#, MPEeBLILANIIHMH IOPOTOBOE 3HA-
ueHHe, — 3—4, YTO HEMHOIO OT/IIHYAETCH OT 3Hade-

cet [3]. D10 oOBACHAETCH TEM, UTO LA 3THX P

HHﬁ, MNOAYYEHHEIX MO JaHHEIM MB’TEO[IDJ]GFH‘[BCKDK

24

IaH OIOTHYeCK ol ceTH.

H3BECTHA PAH. CEPHA TEOTPADHYECEAA Tom 84 M3

HEIM JAHHEIM, OKA3hl
METP, NOMyUYeHHKIH
Tabm. 1).

Ha puc. 26
MANLHOH TEMIE
IHAYEHHE

BhIllIE, YEM 3TOT Mapa-
LHOHHEIM JaHHEIM (CM.

Ka3aHO YMCI0 OHel ¢ MakcH-
i, MpeBHIIAaIIEe MOPOroBOE
BHOIO MPOTrHO3a HAa CepeluHy

poroBeie 3HadeHus, Ha ore ETP u 3a-
HpH, B AxyTn, Ha cesepe UykoTkH u B
KOM Kpae mocTturHer 5—7 mueil. Makcu-
H3MEHEHMH OXMIaoTcs Ha laiiMuipe M
Hmane, roe uucnio gHeil ¢ AHOMANTEHO BEICOKHMH TEM-
Typamu BospacteT mo 10—12 (cm. puc. 26). Ha
ANBHOH TEPPHTOPHM YMCIO TAKMX OHEl coxpa-
TiTcH Ha 2—3 (oM. puc. 26).

1.4 4.6 —6.-8 <&

L 1 1 1
>4 24 0-2
Puc. MIIA MOPOrOBLX 3HAUeHHH MakcuMansHoi TemnepaTypil (*C), paccunTavHbxX o gaHHeM Mogends NMCM4 1 no
HEL
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Puc.
TOpHY

BHHOIPAIOBA

I B N |
<2 2-3 78 89 910 10-11 H—12 12-13 13-14 >14

<1 -3 23 34 4-5 56 6-7 T-8 89 9-10 10-11 11-12 12—13 =13

o mHeil ¢ MakcuMansHol TeMnepatypoit, npessmanmeit 95% dyvakummn pacnpenenenns: (a) 1980—1999 rr. “mc-
it nepwon™; (6) 2046—2055 rr., cuenapuit RCP4.5; (8) 2046—2055 rr., cuenapuit RCPE.5.

H3BECTHA PAH. CEPHA N’EOIPAPHYECKAHS  tom 84 N3 2020
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Tabanua 4. Bonxe Tenna kak daxTop JHCKOM(OPTHOCTH M0 MOIEMEHEIM CLIEHADHAM Ha TeppHTOpHH PoccHu

Yucno aueek, WX Jond B % (B cxobkax) Q
Kpurepnit npcxomdoprHocTd cpennl | Bamn
1980—1999 rr. 2046—2055 rr. cueHapuit | 2046—205 8. HapHit
RCP4.5
ADCOMIOTHO HeOnaroNnpUATHaA, % 6 29(3) 191 (20)
OueHb HeDMAronpHATHaA, % 5 130 (13) 170 (17) 3
HeGnaronpuaTHas, % 4 152 (76) 464 (48) (49)
YenorHo HebmaronpHATHaA, % 3 T4 (8) 150 (15) 86 (D)
CyMMa SUeeK 985 975 978

HMpumewanme. OBmee yucno Aueex Ha TeppHTopul Poccun — 990,

Pacuers ana “wecrroro” cuenapua RCPE.5 no-
KA3EIBAIOT D0ONee KOHTPACTHHIE W3MEHEHHS TIPH CO-
XpaHeHHH OCHOBHHEIX ocoDeHHoOCTeH MX noxanmula-
uun. Ha Cepepe uncno gHeil ¢ aHOMansHO BHICOKO#
TeMneparypoii BospacteT no 9—14, sta obnacts pac-
npocrpainTcsa H Ha cesep ETP (cm. puc. 28). Ha tore
ETP u 3anannoit Cubupu uncno gueil c temnepaty-
poii, npesnianieii NoOporoBoe 3HAYEHHE, TOCTHI-
HeT 9—12, u 31a obnacts paciumputca. Ha Yykotke u
cepepe KamuaTtku 6yner nabniogarecs 7—10 gueii ¢
BREICOKMMH TeMnepatypamu (oM. puc. 28). [1pu stom
B LHEHTpe H Ha cesepo-3anane ETP, B uenTpaneHbx
paitonax Kpacuospckoro kpas u SlkyTuu 1 Ha ceBepe
[Mpumopckoro kpasi MOXHO OXHIATE YMEHBIIEHHE
uHCIA OJHel ¢ MakCcHMANLHOM TeMmnepaTypoii, mpe-
BHIIAIIEH noporosoe 3HaueHue. B sTux pernon
Gymer secero 1—2 Takux nHs (oM. puc. 2B).

IOKMTENBHEIX BOIH TEIUIA B TEX KE
umMenHo o cueHapus RCP4.5 na Taiim
ne, a g cueHapua RCPB.5 — na cesept
putopun. Ha ocransHoii Tepputop
NPOIOMKHTENRHEIX BOIH TEILIA TI
MEHHTCHL.

BaxkHoii xapakTepucTHKOil By
CpenHsisi MAKCHMATIEHAA TEMIIE
Hns “ucropuueckoro nepHos
HSIS MAKCHMAabHas TeMreffe
smersutack Ha ETP — ot 2
40 °C na wore. Ha
gactH Cubupu, c
NoJOBHHE 3anaf

e TEp-

(Wua cesepe oo Gonee
HEl, B LIEHTPAIEHOM
34-35 °C, B cerepHO#
PH H Ha .[[aJILHeM Bocro-
ke — 27-30°C (c 1), uTo mOBONBHO XOPOLIO
COBNAmaeT C JaHHBIMA HaonwogeHni [3].

MonensHi rao3 Ha cepenrHy XXI 8. (2046—
2055 rr.) ons EHAPHEB MOKA3LIBAET HIMEHE-

HHS CPEIHE, MMATBHOM TEMIEpPaTypsl B BOJHE
terna Ha 1@ "™ [1pu stom Ha Gonwiueii yactu Tep-
PHTO[] @bl M3IMEHEHHs] HesHauuTenbHbl [na
“meo sHapia RCPB.5 Mo#HO OTMETHTE pOCT
CpenHer KCHManbHOM Temnepatypsl Ha 1—2 °C Ha
wore ETP&gre 3anagnoit Cubupu u va UykoTke, a Ha

H3BECTHA PAH. CEPHA T'EOIPAMHYECKAHd  Tom 84

fore BocTouwoii CHQ a Taiimuipe u Ha Kamuaat-
ke Ha 2—-3 °C. Ip Ha cesepo-3anage ETP u s
uenTpe KpacHoafgkOTO Kpasi cpeaHsis MakCHMalb-

HE TeIUla MOHHM3MTCS Ha 2—
M. pH “XecTKoM” ClieHapH#
e XXI B. Ha rore cTpaHsl (HXkHEE
ee 90° B.1.) TeppHTOpHHM, rOe Cpen-
Ha# TEMIEPaTypa B BOJIHE TEJia npe-
¥ sHauMTeNbHO pacupaTca. B socTtou-
Poccuu, 3a umcknmoucHHEM mobepexii,
cp AKCHMAalIbHAs TEMIIEPATYPa B BOJIHE TETLIA
cn@r 31-36°C. M Toneko Ha cepepo-3anaje
ETP™5t1a temneparypa nouusutca mo 26—28 °C.
LHOM TEMMepaTypsl B BOJIHE TEIUla MEHEE KOH-
CTHBL

q cuenapusi RCP4.5 uamenenus cpegHeii Makcu-

Boanwt menaa kawx chaxmeop duckampopmuocmu
COBPEMEHHO20 KAUMAama

Hcnoneays mnonydeHHBIH KPHTEpHH THCKOM-
thoprHOCTH BonH Terna (Tabn. 3), GelI0 BEIYHCIEHO
KOJTHYECTBO AYeeK co cropoHamMu 2° % 1.5% mo monro-
Te M LIHpOTe, rie HabIIIATHCE BONHE TETUIA C pa3-
MHYHEMH Gantamu guckoMdopTHocTH (Tabn. 4).

CpasHeHune nonyYeHHBIX PE3yILTATOB A “HCTO-
puueckoro mnepuoga” M MPOrHO3a Ha CEpPeIHHY
XXIs. (2046—2055 rr.) nmokaswlBaeT YBETHYEHHE
UHC/IA SUEeK, e MOTYT OTMEuYaThCA BOJHBI TEIUIA,
OTHOCHIIMXCA K abconioTHo HeGnaronpusTHOH rpaga-
upH ¢ 3 no 20% nns “markoro” cuenapus RCP4.5 u no
29% — nns “wectkoro” cuenapusi RCPE.5. Konunue-
CTBO SiU€EK C OUeHb HeGNAroNpHSATHHIMH BOJHAMHM
Teruia Bodpacrtaet B cepemate XX1 8. (2046—2055 rr.)
¢ 13 mo 17% tonbko mna cuexapua RCP4.5, a gns
cueHapua RCP8.5 ne menserca. Tepputopun, roe
MOTYT HabnmoOaTeCs BOMHBI TEMUIA HeGnaronpHATHORMH
rpagauuy oA “wcropuueckoro nepwoma”  (1980—
1999 rr.) saHumManu GONBLUIYID YACTE TEPPHTOPHH —
78% sueex. B cepegune XXI B. 3TH TeppuTOpHH
ymeHbwawTes 00 48 u 49% sweex nnsm cueHapuen
RCP4.5 u RCP8.5 cooteercteenHo. Yucno sueex ¢
BOJTHAMH TEIUIA YCIOBHO HeblaronpMsaTHON rpaga-
UMK (Caman MATKas PAgaLus ) YBETHUHBAKTCH C 8%
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B koHue XX B. 0o 15% 8 cepenune XXI 8. Tonbko ous
cueHapua RCP4.5. [lpu stom s scex nepronos oG-
llIee KONMYECTBO SUEEK, [I€ OTMEYaOTCH BOMHLI TEMN-
71, MPaKTHYECKH HE MEHSIETCS.

[MocTpoeHHEIE C HCMOIB3OBAHHEM KPHTEPHS IHC-
KOM(OPTHOCTH KapThl BOJH TEIIa s “HCTopHYe-
ckoro nepuoga” (1980—1999 rr.) 1 MogenbHEIX TIpO-
riosoB Ha cepenuHy XX1 8. (2046—2055 rr.) mo cue-
Hapusam RCP4.5 u RCPS.5 nossonsioT BEAEHTE Ha
TeppuTopun PoccHu perHoHBl BOIMOXHOTO yCHIe-
HHMA BO3OEHCTBHA BONH Temuia B cepenuHe XXI B
(puc. 3). Ina “mcropuueckoro nepuwona” (1980—
1999 rr.) onM NoKa3LBaIOT, YTO abcomoTHO Hebnaro-
NPHATHLIE H 0YeHb HeGMarONPHATHLIE BOMHE TETUIA B
ocHOoBHOM otMeuatHck Ha tore ETP u 3anannoit Cubu-
pu (roskHee 55° c.un), mpuuem oscHee 50° ¢ ol Gwi-
nu abconrotHo HebnaronpusTHeIMHA (cM. puc. 3a). Ha
OCTANLHONH TEPPHTOPHH BOMIHEI TEIA OTHOCHIIMCH K
rpagauMd HeGnaronpMATHHIE M TONBKO Ha CEBEpe
ETP, na cesepe Uykorku u kpaitHem ore Kamuarku
OTMEYAIHCE YCJI0BHO HEGNAroNPHSATHLIE BOMIHE TEN-
na (cm. puc. 3a).

CpasHense kapT oia “HcToOpHYECKOro nepHoma”™
(1980—1999 rr.) ¥ MOZENBEHOrO NPOTHO3a Ha CEPEIH-
uy XXI 8. (2046—2055 rr.) no cuenapuo RCP4.5 no-
Ka3elBaeT paciupeHue obnactu abconwoTHo Hebna-
ronpHATHLIX BoaH Terna Ha fore ETP u nossnenne
Tako# obnactu Ha cesepe Cnbupw, ot n-osa Aman no

obnacts abcomoTHo HeGIArONPHATHLIX BOIH Te
MOMET BOSHHKHYTh B ueHTpe Hiyruu. [lpuaen,
oDXOIHMO OTMETHTE, UTO Ha I0re abCoMIoTHO H
TONpPHATHEIE rpajalMy Oania BoIH Temna I

pe 3a CUEeT pPOCTa YHCOIa ,I[Hﬂﬁ C TEM
l'l]'}BBHI.IJa]DI.I.I,Eﬁ Noporoeoe 3Ha4YeHHE.

obnacTi oueHb HeGIArONMPHATHEIX BOJL a pac-
LIHPHOTCH HE3HAYHTENBHO, B OCHO a ETP u
BIOONE 30HE ¢ abconmoTHo Hebnaro EIMH BOJI-
HamMu Terna Ha cesepe Cubupu (c 6). Ha Es-
poneiickoil TEppPHTOPHH YBEIH s obnacts

YCIOBHO HeGnaronpHsSTHEIX
Kas rpagalius ), MpoABHIasch
N-Ba M Ha BOCTOK Npubnu
puc. 36). Eme onna obna
STHEIMH BOJIHAMH Terl
Kamuarke.

kaeT Ha YykoTke u

Ilporaos Ha c XXI B. mna “xectxoro”
cuenapua RCP8.5 BaeT pacnpeaenexne Gan-
na AHCKOMGOPTHOCTH BOJIH TEIUIA, OTIHYAIDLIEECH
OT CLEHAPHS (cm. puc. 38). Pacuumpsierca no
54° cour. M eTcd Ha pocTok o 90° B.a. ob-
efIaronpHATHLIX 3HAYEHHH, OT-
re ETP. Ilo cpasHenuio co cueHa-
MeHblIaeTcs obnacTs abconoTHO He-

Gna BOJIH Teruia B paiione Taiimuipa, u
e1e o acTh NoABIsAeTCH Ha tore YykoTks 1 ce-
sepe Kav@greu (cm. puc. 3s). [1pu sToM cokpamaet-

H3BECTHA PAH. CEPHA N’EOIPADLHYECKAH  tom 84 N 3
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CH 30Ha C YCIOBHO HEﬁﬂaI‘DﬂpHHTHHMH BO/THaMH

Teruia Ha cesepe ETP, u nosmnsirores 1 HE 30-
HEI YCIOBHO HEQMaronpHUATHLIX BOMH TE aba-
pPOBCKOM Kpae M Ha fore KamuaTtkn (cm.guuc\Be).
BEIBOIEI
L. Mpu *markom™ cueHapuu 5 B cepenuHe

OHeH ¢ MakcH-
MIADIAMH M0~
3ananuoii Cubu-
ku H B [Ipumopckom
HHS OXMIAIOTCH Ha
0 gHeil ¢ aHOMANLHO
mMoxeT sospacTi go 10—
TOPHMH UMCIO TAKWUX AHei

XXI B. oxunaerca ypeHueHHe
MATLHEIMH TEMIEPaTypPaMH
pOroBLIE 3HAYEHHSA HA OTE
pu, B HxyTun, Ha cesepe
kpae. MakcumanbHbie
Taiimuipe u Hmane, r
BHICOKHMH TEMMEpPa
12. Ha ocransHoil

COKPaTHTCH. koro” cuexdapua RCPS.5
oxuaanTcs 6o. ACTHEIE H3MEHEHHS TIPH CO-
ocobeHHOCTEH HMX JIOKATH3A-

OHAX MOEHO OXHIATE YBEIHYE-

nbHBIX BOMH Terta. [lpu “xect-

koM™ cy RCPE.5 B cepennne XXI 8. na wore
cTpaH fisl MAKCHMAIBHAN TEMIIEPATYPA B BOI-
HE Te amoxHO npessicHT 40 °C. B socTounoil
noj OCCHHM CPEIHSAN MAKCHMAIBHAS TeMIie-
pa posiHe Terua coctasut 31-36 °C. M tonsko
Ha -zanage ETP ata temnepatypa noHuauTCs

2628 °C.
nensThl Jlens (cM. puc. 36). Eie onHa Heﬁoﬂhuéldi- Cpasuenne Banna auckoMdgOpPTHOCTH BOJIH

a 1A “HCTOPHYECKOTO NepHoga” H NporHosa Ha
cepenuuy XXI B. noKaskIBAET pacIIHPEHHE TEPPHTO-
pHii, [Ie BOMHE TEMJA OTHOCATCHA K aDCONIOTHO He-
GnaronpuaTHO# rpagaumy, ¢ 3 go 20% mna “muarko-
ro” cuendapus RCP4.5 u oo 29% — nna “xectkoro™
cuenapua RCP8.5. Yucno siweek, roe Moryt Habmio-
OATLCH BOMHEI TETUIA HeOMArompHATHON TIpagalHu
(Bonee markas rpagaima), ymeHbiaercs ¢ 78 qo 48%
u49% gueex gna cuenapues RCP4.5 u RCPE.5 coor-
BETCTBEHHO.

3. B cepegune XXI . no cuenapuw RCP4.5 pos-
MOMHO paciuHperne obnacT ¢ abconoTHo Hebnaro-
NMPUATHEIMH BonHamMu Teruta Ha ore ETP u nosiene-
HHE Tako#i ofnactn Ha cesepe CubupH M B ueHTpe
HAxyrun. [puuem, Ha rore abconoTHo HebnaronpH-
ATHAS rPajalius JOCTHTAETCH 33 CUET POCTA TEMIEpa-
TYPhI BO3OYXA, 4 HA CEBEpE 33 CUeT YBeTHUeHHs UHCTIa
OHel c TeMnepaTypoii, NpeBLIIAIOLIEN MOpPOTOBOE
3HAUEHHE.

4. Ina “wectkoro” cuenapus RCPB.5 obnacte
abcomTHO HeGNaronpHATHLIX 3HAYEHHH Ha ore
paciuHpsieTcH 1o 54° c.u1. ¥ NPOIBHraeTCs Ha BOCTOK
no 90° g.n. Bosuukaror HebDoneliue obnactu aboo-
JIIOTHO HeBIaronpHMATHEIX BOMH TelJa B paiioHe
Taiimeipa, Ha tore Yykotkn u cesepe Kamuarkm.
[Ipu sToM nosisnsitoTca HeBONBIIME 30HLI YCIOBHO
HebnaronpuaTHeX (Gonee MArkKas rpagailHsi) BOJIH
teruia Ha cesepe ETP, s XaBaposckoM kpae W Ha
Kpaiinem rore Kamuarkn.

2020
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Q 3 5
&m (Bann muckomiopraocTr): (a) 1980— 1999 rr. “weropuyeckuil nepuon™; (6) 2046—2055 rr., cuenapwii
. ) 20

RCP4 46—2055 rr., cuenapnit RCPS.5.
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territory for the “historical period™ (1980—1999) and for the middle of the 21st century (2046—2055)
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was made according to the data of the global climate model (INMCM4) of the Institute of Numerical Math-
ematics, Russian Academy of Sciences. The definition of the extreme events’ criteria depends on the

imum daily temperature distribution. An increase in the number of days with maximum temperat

thi i
olds’ choice. In this paper, heat waves' thresholds are considered as the values of the 95th percentile nt‘%

Chukotka, and Primorsky krai in the middle of the 21st century according to the “soft™ scenario

ures
ing the threshold values for the south of the European Russia and Western Siberia, Yakutia, m‘cﬁq
3

was revealed. Maximum changes are expected in Taimyr and Yamal. In the rest of the territory,

Ty,
of such days will be reduced. For the “hard” scenario of RCP8.5, more contrast changes in thgei
tions are expected. Under the “hard” scenario, by the middle of the 21st century the maxim

loca-
pera

5

in the heat wave will exceed 40°C in the south of the country.

Keywords: heat waves, maximum daily temperature, discomfort, thresholds, clima Qﬂg model fore-
casts
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