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INPOCTPAHCTBEHHBIE 1 BPEMEHHBIE
3AKOHOMEPHOCTU USMEHEHUA TEMITEPATYPbI
BO31YXA HA TEPPUTOPUU POCCUUN
B XX BEKE — HAYAJIE XXI BEKA

0. A. AnucumogV, E. JI. XKuavyosa, B. A. Kokopes

Poccust, 199053 C.-IlerepOypr, 2-s aunust B. O., n. 23, l'ocynapcTBeHHbI TUIPOIO-
ruyeckuit uHCTUTYT. Doleg@0a7661.spb.edu

Pedepar. AHanu3 psgaoB NMpuU3eMHON TeMmmepaTypbl BO3lyxa Ha
744 wmeteoctaHumsax Poccum m compenenbHBIX CTpaH IMOKasall, 4YTo
MOoTeIUIeHMEe KJIMMaTa B Hadaje M B KOHIe XX BeKa o0Jyiamajo BhIpa-
JKEHHBIMM peTMOHalbHBIMU OCOOeHHOCTIMU. Hauano mnpolecca
MOTEIJICHUsT He OBIJIO OJHOBPEMEHHBLIM Ha BCEil paccMaTpUBacMOI Tep-
putopuu. B paHHO# pabore MccienoBaHa TMPOCTPAHCTBEHHAsI CBSI3aH-
HOCTb TIOJISI TeMIiepaTypbl W BbIACIEHBI 15 PEerMoHOB Ha TEPPUTOPUU
Poccuu ¢ CUHXpOHHBIMU M3MEHEHUSIMU Ha MPOTSKEHUU MOCISIHUX
35 ner. g HuUX ObUIM pacCUMTaHbl CpeAHEPErMOHaJIbHbIe TPEHIbI
CE30HHBIX M CPEeAHEroJ0BOro 3HAUYEHMI TeMmmepaTypbl BO3ayXa B
1976—2009 rr. Ha ocHOBE KOJIMYECTBEHHBIX CTATUCTUYECKUX KPUTEPHEB
ObUIM TaKXe pacCUMTaHbl HayajbHbIe TOAbl COBPEMEHHOrO M3MEHEHUS
KJIMMaTa IJIsl KaXKI0i U3 METEOCTaHLIMIA U TTOCTPOCHO MX pacrpenesieHue
no tepputopumn Poccuu. ITonyuyeHHbIE pe3yabTaThl JalOT BO3MOXKHOCTb
YTOYHUTh OLIEHKU YPOBHSI U MPOCTPAHCTBEHHO-BPEMEHHOM CTPYKTYPHI
COBPEMEHHOTO0 MOTeIJIeHUs Ha Tepputopuu Poccuu.

KmoueBbie cioBa. M3meHeHMe KiuMara, pailOHMpPOBAHME, TeMIle-
paTypa Bo3dyxa, TPeHI.

SPATIAL AND TEMPORAL PATTERNS OF AIR
TEMPERATURE CHANGES IN RUSSIA
IN THE 20th CENTURY AND EARLY 21st CENTURY

O. A. AnisimovV, E. L. Zhiltsova, and V. A. Kokorev

State Hydrological Institute, 23, Vtoraya liniya, V. O., 199053 St. Petersburg, Russia.
Doleg@0a7661.spb.edu

Abstract. Analysis of series of the surface air temperature from
744 weather stations in Russia and neighboring countries showed that
climate warming in the early and late 20th century had distinct regional
patterns. The start of the warming process was not simultaneous at various
parts of the territory. We studied spatial correlations of the surface air
temperature, identified 15 regions with coherent changes over the past
35 years within the territory of Russia, and calculated the average regional
trends of the seasonal and mean annual temperatures in 1976—2009.
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Statistical criteria for identification of the beginning of the recent climate
change were applied to the data from meteorological stations, and then
the spatial distribution over Russia was plotted. The results obtained give
an opportunity to improve the estimates of the level and spatiotemporal
distribution of the recent warming over the Russian territory.

Key words. Climate change, regionalization, air temperature, trend.

BBenenune

B nocinennue 100 ¢ HeOOAbIIKUM JIET UMEIU MECTO JiBa Iepuoia ¢
MPOAOIKUTEIbHBIM MOBBIIICHUEM [IOOATBHON TeMIlepaTypbl BO31yXa,
Hayaja0o KOTOPBIX IIPUILIOCh HAa KOHELl II€PBOM M Hayajlo MOCICIHEN
yeTBepTH XX cTojieThs. ECim mMpuYnHbBI IMepBOro M3 3THUX MOTEIUICHU,
HamboJiee BBIPAXKEHHOTO B BHICOKMX IMMpoTax CeBEepHOTO IOIyIIapus,
0 KOHIIA HE BBISICHEHBbl M €ro 4YacTo OOBSCHSIOT €CTECTBEHHOM
M3MEHUYMBOCTBIO KJIMMaTa, TO, COIJIaCHO pacyeTaM IO TUAPOAMHA-
MHWYECKUM MOJIEJISIM, BO BTOpOE TOTETUICHWE 3HAYMTENbHBINA BKIIAM
BHECJIO aHTPOIIOTEHHOE YBEJIMUYCHUE COIACPXKAHUS TTapHUKOBBIX Ta30B B
arMocdepe, 0e3 KOTOpOro OOBSICHUTH €ro ObLIO Obl HEBO3MOXKHO
(Solomon et al., 2007). BTo gaeT OCHOBaHUS MOJAaraTh, YTO MPOCTPaH-
CTBEHHO-BpPEMEHHAasl CTPYKTypa IIOJIE TeMIIepaTypsl M OCAaIKOB,
(pukcupyemasi cCOBpeMEeHHBIMM HAOIIONCHUSIMHU, OTpaXkaeT 3aKOHOMEp-
HOCTU aAHTPOIONeHHOTO TMOTEMJICHUS U MOXET CIYXUTb OCHOBOM
SMIMPUKO-CTATUCTUYECKOTO MPOTHO3a Ha MEepuol B OJHO-IBA IECs-
TuneTus. [IpUHIMITBI TTOCTPOEHUS TaKOTO MPOTrHO3a OBLTA M3JIOXKEHBI B
psiie TpealecTBytolux nyoaukauuit (AHucumMoB, benonyikas, 2003;
AHucuMoOB U 1ip., 2007) u 3aech o0cyxkaaTbes He OyayT. OTMETUM JIUllIb,
YTO €r0 BaXXKHEMIIEW IPEANOChUIKOM SIBJISIOTCS aHAJIM3 PETrMOHAJIbHBIX
W3MEHEHUII METEOBEJIMYMH M YCTAHOBJIEHHE WX CBSI3U C MOJIEIBbHBIM
MIPEAUKTOPOM, B KAUeCTBE KOTOPOTO OOBIYHO MCITOIL3YeTCs TeMIlepaTypa
BO31yxa, ocpeaHeHHas no CeBepHOMY MOJYIIAPUIO.

INokazaTenbHO, YTO TMpPWM HAIMYUMKM B pacCcMaTpuMBaeMbIil MEPUO.
I00aNbHO MEHCTBYIONIETO (akTopa B BUAC YBEIMYCHUS COIACPKAHUS
JIOJITOXXUBYIIINX W XOPOIIO TIepeMellIMBaeMbIX ITapHUKOBBIX Ta30B B
atMocepe HaOIIOIaeTCs 3HAUMTENbHAsl MPOCTPAHCTBEHHAsT HEOAHO-
POIHOCTh M3MEHEHUI TemIlepaTyphl Bo3ayxa. Tak, Ha OojblIeil yacTu
Poccun ee yBenmuueHme Kak B CpemHEM 3a Tof, TaK U OTIEILHO IO
Ce30HaM 3aMETHO TIPEBHIIIACT CPEAHENIO0ATBHYIO BEIMUNHY, TTIPH 3TOM
MMEIOT MECTO 3HauMTeJIbHble perMoHayibHble pazauuusi (OueHOUYHbIN
JOKJag..., 2008). PernoHsl pa3nnuaTcs U 110 BpeMeHU Havaja Kak Iep-
BOTO, TaK M BTOPOTO TTOTETIJICHMUS.

MHorre aBTOpHl OTMEYAIOT, YTO 3HAYMTENIbHAS €CTeCTBEHHAsT MEX-
romoBass W3MEHUMBOCTh METEOBEJIWYMH B COYETAHWM C TIPOCTpaH-
CTBEHHOM M BpPEMEHHOW HEOTHOPOTHOCTBIO WX TPEHIOB OCIOXHSIOT
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3amavy aHajam3a COBPEMEHHBIX PeTMOHAIBHBIX M3MEHEHMI KiMMaTa Ha
tepputopumn Poccun. Tak, B padore I'. B. I'pyza (I'py3a u np., 2008) ObL1
MPOBEIEH aHAIU3 3aBUCMMOCTH CTAaTUCTUYECKUX MapamMeTpOB BpEeMEH-
HBIX PSIOB TeMIIepaTyphbl BO3AyXa U OCAAKOB OT MPOAOIKUTEIBHOCTU U
Hayajia obpabaTbiBaeMoro nepuona. OH Mokasa, 4YTo pe3yJbTHUpYIole
OLIEHKM CPEeIHUX 3HAUYEeHWI, CTAaHAApTHOIO OTKJIOHEHMUSI U KO3(D-
(bUILIMEHTOB JMHEHOro TpeHIa naxe B 1IeJoM Mo Bceit Poccum MoryT
3aMETHO M3MEHSTBhCS B 3aBUCMMOCTH OT BBIOOpa yKa3aHHBIX ITapa-
METpPOB, a [IJis OCagKOB CMellleHuWe mnepuoma Ha 1—2 roma MoOXeT
MpUBECTU Haxke K M3MEHEHWIO 3HakKa TpeHma. B Takux ycioBmsIx
3aKOHOMEPEH BOIIPOC O (hparMEHTALINH TIOJIeit METCOBEIMYNH B TIPOCT-
paHCTBE M BO BPEMEHM, COOTBETCTBYIOIIEH MX CTpYyKType. OCHOBY 3TOM
MPoOJIEeMBl COCTAaBIISIET palOHMPOBAHWE COBPEMEHHBIX WM3MEHEHWH
ximMmara. [lpoBemeHHBINN HaMW aHaJIW3 TIO0Ka3aj, 4TO M3-3a KpaliHe
CJIOXKHOM CTPYKTYpbl MOJISI OCAAKOB MJISI HUX HEBO3MOXHO BbIACIUTh
OIHOPOAHBIE PETMOHbI, COXPAHSIIOLIMEe HEU3BMEHHOCTh CBOUX TPaHMIL 151
BceX Ce30HOB U (popM LMpPKyasuuu. [ToMrumo aToro, paccMarpuBaeMble
B CTaTbe METOAbI (hparMeHTALMU TPEanosjaraloT HeNpepbIBHOCTL TOJISI
METEOBEJIMYMHbBI, B TO BpeMsl KaK I0JIe OCaaKOB 3THM CBOWCTBOM HeE
obnagaet. Ilo aTolf TpMUYMHE B CTaTbe Mbl OTPAHUYMIIMCH AHATM30M
NPOCTPAHCTBEHHOM M BPEMEHHOM NMHAMMKU IIPU3EMHOMU TeMmepaTypbl
BO3IyXa.

B pabote MCIONMB30BaMNCh PSIABI TEMIIEPATyphl BO3MyXa MECSIUIHOMN
IUCKPETHOCTH Ha 744 MeTEeOCTAaHIIMSIX, M3 KOTOPHIX 625 pacItoaoXeHb!
B Poccuu (BkIto4ast OCTpOBHbIE CTAaHLIMM), & OCTaBLIMECS] — Ha Teppu-
TOpUU colpeneabHbiX rocygapctB ObiBiiero CCCP. Otu psabl Obuin
MTOJTy9eHbl 00beAMHEHNEM IBYX KIMMAaTUYECKUX apXMBOB, pa3paboTaH-
HBIX W TIpOIJIeBaeMbIX B MHCTUTYTE TJI00aJIBHOTO KJIMMaTa M SKOJIOTUH
Pocrugpomera u PAH (455 cranuwmii Ha Tepputopuu ObiBiiero CCCP,
B ToM uuciie 310 na tepputopuu Poccun) u so BHUUTMU-MIJ]
(518 cranmuit Ha Tepputopum Poccum, M3 KOTOpbIx 229 COBIIAgaioT C
apxuBoM MI'KD, a ocraBiiasicst yactb gonoyHseT ero) (Apxus..., 2011).
Ans dparMeHTalMM BO BPEMEHM KPUTUUYECKYIO pOJIb HUIpaeT
HETPEePBIBHOCTL psina HabmompeHuil. I10CKONbKY MCXOTHBIE psObl Ha
MHOTHX METEOCTAaHIIMSIX MMEIOT TPOIYCKHU, B 3TOM YacTH pabOThI HAMU
Takxe wucrnoab3doBajcsa apxuB CRU TS 2.1, paszpabGortaHHBI u
npojayieBaeMblii B YHuBepcutete Boctounoil AHrimu, BenukoOpuTtaHus
(Mitchell, Jones, 2005). OH ObUI ITOJy4YeH MHTEPIIOJSLME aHOMAIMUIA
METEOPOJIOTUICCKUX XapaKTepUCTUK (IO OTHOIIEHUIO K TIEPUOIY
1961—1990 1T.) Ha MEeTeOCTAaHIUSIX B y3JIbI IIMPOTHO-IOJITOTHOM CETKU
0,5 x 0,5° ¢ ucnoIp30BaHUEM METOJa CIUIAaiHOB (OMMcaHKe MeToAa JaHO
B (New et al., 1999)) ¢ mocieayoimmmM BOCCTAHOBICHUEM aOCOJIOTHBIX
3HAYEHUI C TIOMOLLBIO apxuBa HOpM 3a 1961—1990 rr. (apxuB CRU CL 1.0).
3HaueHUs TeMIlepaTypbl MPUBEACHBI K BBEICOTAM Y3JIOB CETKU, KOTOPBIC
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3a/laHbl TOMOrpadIecKoil MOJIEIIbI0, caMa MOJETh TakXKe BXOAWUT B CO-
MyTCTBYWOINYIO OoKyMeHTamuioo. Kak OBIIO TTOKa3aHO B Haliei
npeauiecTByoleit padore (XKuiabuosa, AHucumos, 2009), mpu ToM, 4TO
MMEIOT MECTO 3HAUMTEIbHbIE PACXOXIECHMS MEXIY HaHHBIMU Pa3HbIX
CETOUHBIX apXWBOB M (DAKTMUECKMMU HAOTIONCHUSIMM Ha METEOCTaH-
umstx, apxuB CRU BOCIIpOM3BOAUT TeMIlepaTypHOE T10JIe Ha TEPPUTOPUHN
Poccuu ¢ HauMeHblIIel TTOTPEIHOCTHIO.

IIpocTpancTBeHHas (pparMeHTaNUs A AHAIM3A
COBPEMEHHbBIX U3MEHEHUI NMPU3EMHOI TeMmepaTypbl BO3AyXa

ITpoctpaHcTBeHHasi (hparMeHTauusl MOJel MeTeOBEeJUYUH, WU
paifoHUpOBaHME KJIMMaTa, UTPaeT KJIIOYEBYIO POJIb B aHAIM3E U MPOrHO3e
€r0 COCTOSIHMSI, TIPOBOAMMBIX HA OCHOBE KaK JaHHBIX HAOJMIOAEHUI, TaK
U (pusnuecku TMOJHBIX TMApoAMHamMuuyeckux Mmojenei. Kiaccuueckoe
pailoHMpoBaHMEe, OCHOBAHHOE Ha IIMPOTHON 30HAJIBHOCTU, KOHTUHEH-
TaJbHOCTU U oporpaduu, He BMOJHE aJeKBaTHO MHOIMM COBPEMEHHBIM
3amayaM, CBSI3aHHBIM C IJTIOOQIBHBIMU U PETMOHATbHBIMUA U3MEHEHUSIMU
KJiuMarta. BblaesieHHblEe [JISI HEKOTOPBIX CPEeIHUX KIMMaTUYECKUX
YCJIOBUIM pailloHbI HE SIBJISIIOTCSI CTAaOWMJIbHBIMM BO BPEMEHM KakK Mu3-3a
€CTECTBEHHbIX KOJIeOaHUI, CMEHbI 30X aTMOC(hEPHON LIMPKYJISILUU, TaK
M U3-3a JOJTONEPUONHBIX U3MEHEHUI KiauMarta. B pesynbrare mpowuc-
XOJSAT UBMEHEHUS] PETMOHAJIbHBIX KIMMATUYECKUX TTapaMETPOB, COOTHO-
LIEHU MEXIy HUMU B pa3HbIX PETUOHAX, a TaKXKe U3MEHEHUs TpaHull U
pa3MepoB paiioHOB.

JunnemMa nipy BBIOOpE MPOCTPAaHCTBEHHOM (hparMeHTALMKY 3aKI04a-
e€Tcsl B TOM, 4YTO, C OJHOW CTOPOHBI, BbIAE/SIEMble B HEW PEruOHbI
JIOJIKHBI OBITH 0OeCIieueHbl JaHHBIMU METEOHAOJI0ICHUI U pernpe3eHTa-
TUBHBI B OTHOILUEHUM OMpPEIEJCHHOro TUMa JaHAadTHbBIX, OMOTUYEC-
KHX, AIMMHUCTPATUBHBIX WIM KaKMX-TM0O MHBIX YCIOBUIA, a 3HAUUT HE
CJIMILKOM MaJibl, & C APYrOM — JOCTATOYHO OLHOPOAHBI B OTHOLIEHUU
COBPEMEHHBIX M3MEHEHUI H3ydyaeMOl XapaKTepuCTUKU. PellleHue He
SIBJISIETCSl €IMHCTBEHHBIM, TMOCKOJbKY, CIeAysl pa3HbIM ajiropuTMam,
MOXHO MPUATH K MHOXKECTBEHHBIM BapuaHTaM paiioHrpoBaHus. [TpuH-
LMMOUAJbHBIM SIBJISIETCS JIMIIb YAOBJIETBOpeHUE CHOPMYJIUPOBAHHBIM
YCJIOBUSIM, MOCKOJIbKY B IMPOTUBHOM CJlydyae TPYAHO BBISIBUTH MTPUUMH-
HO-CJIEACTBEHHbIC CBSI3M MEXIYy PErMOHAIbHBIMU WM3MEHEHUSIMU U
JWHAMMKOM TiobanbHoro kinmata. O6 agekBaTHOCTU (hparMeHTalluu, B
pe3yJjbTaTe KOTOpOi BCE paccMaTpUBaeMoOe MPOCTPAHCTBO pasielisieTcs
Ha OJHOPOJHbIE pallOHBI, CBUAECTEIBCTBYIOT CJEAYIOLIME OCHOBHbIC
rokasaTesu:

— BBICOKasl CBSI3aHHOCTb MHOTOJIETHUX DSIAOB BHYTPU pailoHa,
BbIpaXKeHHAsl CPEeIHMM MO pailoHy Kod(hGUIIMEHTOM NapHON Koppe-
JISILUM;
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— MaJiasg BHYTpHpaiioHHash HEOTHOPOIHOCTh, BhIpaskeHHasT MaJoi
OCTAaTOYHOI JMCIIepcHell OT CpelHero paioHHOro KoadduiuMreHTa
KOPPEJSIIIUY 1 OTCYTCTBUEM 3aBUCHMOCTH OCTaTKOB OT TeorpamuecKmux
KOOpPJAMHAT;

— CYILIECTBEHHOE pas3jnyue MexXIy OOOOIIeHHBIMU KIMMaTHU-
YeCKMMM TI0Ka3aTeIsSIMU COCEITHUX OTHOPOMHBIX pPaiiOHOB, IIPOSBIIS-
foleecsl, HammpuMep, B COIOCTaBJICHUM BHYTPUPAMOHHBIX U MeXpaii-
OHHBIX CPEIHWX 3HAYCHWI W OHUCIIEPCUA W XapaKTepH3yeMoe pPe3KUM
yYMEHbIIIeHUEM KO3(M(UILIMEHTOB MapHOl KOppeasuuu W MPOCTpaH-
CTBEHHOI KOPPEJSILIMOHHOW (DyHKIIMU Ha TpaHULIE MEXIYy palloHaMu.

C TeopeTHYeCKUX TNO3UIMI Haubojee ompaBIaHHBIM SIBJISIETCS
palioHMpOBaHME Ha OCHOBE aHaju3a IPOCTPAHCTBEHHON KOpPpEssIIu-
OHHO# (PYHKIIMHU, ITPU KOTOPOM T'PAHUILIBI MEXIY PETMOHAMM TTPOBOJISIT-
cd TaM, TIOe OHa JIOCTUTraeT JOKaJbHBIX MHHUMYyMOB. I[lombITKa
MOCTPOUTH Takylo (GyHKUMIO s Tepputopun ObiBiero CCCP 6blna
BIEpBBIC IIpeanpuHsiTa elle B 1960-x romax, ogHAKO He IIpUHec]a
xemnaemoro pesynbrata (Fanmun, 1963). Ilpu BbIpakeHHO aHMU30-
TPOIMU TEMIIEPATYPHOTO TIONS IS TIOCTPOSHUS] BTOM (DYHKIIUHM C
NpuemMIeMOll TOYHOCTbIO TpedyeTcs OoJyiee IycTasl CeTb HaOIIOACHUIA.
PeanuzoBaHHbII HaMU albTEPHATUBHBIN IOAXOJ 3aKJIIOYAeTCS B TOM,
YTOOBI, 3aJaBIINCh HEKOTOPHIM CYIIECTBYIOIIMM IPOCTPAHCTBEHHBIM
palffoOHMpPOBaHMEM, MCCIEIOBATh €0 PeNpPe3eHTATUBHOCTh B OTHOIIICHUN
COBPEMEHHBIX KJIMMAaTUYECKUX W3MEHEHWIA, MpOBeds MpU HEOOXOAU-
MOCTHU [OIOJIHUTEJIbHOE pa3OMeHUe M3HayaabHO HEOIHOPOIHBIX
permoHaIbHBIX €IMHUI Ha Ooyee Menkue. B psme mpemiecTBYOINX
paboT OBITM WMCITOJB30BaHBI pa3HBIE BAapUAHTHI TTPOCTPAHCTBEHHOTO
pailoHMpOBaHUs C BblUIEJIEHHWEM Ha Teppuropun Poccum 6, 15 u 22
KJIMMaTUYeCKUX pernoHoB (AHucumoB u ap., 2007; I'pyza, PaHbkoBa,
2009; I'pysa u ap., 2006, 2007, 2008; OueHouHblii mokian..., 2008;
Crparerndeckuii mporHos... ,2005). PazgeneHue Ha 6 KPYITHBIX pETMOHOB
o reorpauyeckoMy Ipu3HaKy Obl10 npemioxkeHo MI'KD mn mcmonb-
3yeTcss PocruapomMeToM B eXErogHbIX OoKjdagax o0 0COOEHHOCTSIX
KImMara, a Takke B OLleHOYHOM OKJIane 00 M3MEHEHUSX KInMaTa U X
mocieACTBUsIX Ha Tepputopum Poccuiickoit ®denmepannu. B Crparern-
YeCcKOM IIpOrHo3e M3MeHeHU# kimMata Ha mepuopd go 2010—2015 rr.
OBbLIM MCIOJIB30BaHbI 15 perMoOHOB, OCHOBAHHbIC HA AAMUHUCTPATUBHOM
peneHun Ttepputopun Poccum (CtpaTrermyeckuii IporHos... , 2005).
OTMETHMM, 4YTO 3TOT BapWMaHT PAaOHUPOBAHUS SBISAETCS aKTyaJTbHBIM
TakKe W TOTOMY, YTO OH MaKCHUMaJbHO OTBEYaET COBPEMEHHBIM
TpeOOBaHUAM, MpeabsBiaseMbiM K PocruapoMery B 4yacTM Hay4dHOTO
obecrieueHus cTpaTernii aganTtaluu QenepaibHbIX OKpyroB P® x
MpeacTOAIINM HW3MeHeHHAM Kiaumarta. M, Hakonel, 22 permoHa
MPeacTaBIsIIOT CcOO0OM BapuaHT aAMMHMCTPaTUBHO-Teorpaduyeckoro
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Tabauya 1
CoorHomenue Mexay 15 pernoHaMu KIMMaTHYECKOTO
paitonupoBanus u ¢eaepajibHbIMH OKPYraMu

Pernon DenepanbHbIN OKPYT
1,2 Ceepo-3anaaHblit
3,4 IleHTpaIbHBI
5 FOxHbIit u CeBepo-KaBkazckuii
6 [1puBOJIKCKUIT
7,8 Ypanbckuit
9—11 Cubupckuii
12—15 J1aTbHEBOCTOYHBII

paliOHMPOBaHMSI, TTOJTYUEHHBIN TOTTOJTHUTEILHBIM IeJIeHUEeM YeThIpeX 13
15 peruoHoB mnpeapayliero pazoueHus (AHucumoB u jp., 2007).

ITpoBenenHoe B (AHucumoB, Kunbiona, 2012) comocraBieHue
MoKas3ajio, YTO ONTUMAaJbHYIO PENpe3eHTAaTUBHOCTb oOecrneynBaeT
JejieHue Ha 15 perMoHoB, B OCHOBE KOTOPOIO JiexXaT TpaHulibl dene-
paTbHBIX OKpYyroB P® ¢ HOMOIHUTENIBHBIM IEJCHUEM TISITH M3 HUX Ha
OoJiee MeJIKME YacTU, OJHOPOJIHbIC B IJIAHE COBPEMEHHbBIX U3MEHEHUI
TeMriepatypbl Bo3ayxa (cM. Tabi. 1 u puc. 1). Pa3nenenue Ha 6 perMOHOB
MeHee perpe3eHTaTUBHO, a Oojiee AeTanbHAs (PparMeHTaIvs ¢ BbIIe-
JIeHHeM 22 PerMoHOB He yJydlllaeT CYLIEeCTBEHHbIM 00pa3oM OJHOPOJI-
HOCTHU IO BBIOPAHHBIM KPUTEPUSIM.

BriOpaHHast cxema pailoHMpOBaHUS U PacoIOKeHWEe METEOCTaHLIMI
C yKa3aHWeM TUIOLIAAM WX BAWSHUS TOKa3aHbl Ha puc. 1. 3a rromanb
BJIMSIHUSI TIpMHUMaeTcsi o0JyiacTh, OObeAMHSIONIASI BCE TOUKHU, JJIs
KOTOPBIX JaHHAsl CTaHUMs sIBasieTcs Omvkaiiiieil. PazgeneHue teppu-
TOpPUM Ha 00JACTU BIUSHUS IIUMPOKO HCIOJb3YETCSI BO MHOTUX
reonH(GOPMALIMOHHBIX CHUCTEMAaxX, COOTBETCTBYIOIIMI aJTOPUTM HM3BeC-
TeH Kak pacueT nojuroHoB BopoHoro — Tuccena. Ilpu pernoHaibHOM
OCPEIHEHUM YYUTHIBAIMCH BCE CTAHIIMU, B TOM YUCJIEC U BHE TEPPUTOPUU
Poccuu, o6GaacTy BAMSHMS KOTOPBIX MOJHOCTHIO MJIM YaCTUUYHO
MOTamaloT B pacCMaTpUBaeMBbI peruoH. JlaHHBIE OCPETHSIIUCH C
BeCcaMM, paBHBLIMU ILJIOLIAASIM COOTBETCTBYIOIIMX TOJWTOHOB WM HX
yacTeili B paccMaTpMBAaeMOM pEruoHe, MpU OTOM IMOJUTOHAJIbHOE
pazbreHue MepecUnThIBAIOCH ISl KaXIOro Mecslia U roga paccMarpu-
BaeMOTO TIEPHOIA C YUETOM MMEIOIINX MECTO MPOITYCKOB HAOMIOACHMIA.

st OLeHKM NPOCTPAHCTBEHHON OJHOPOAHOCTU KaXaoro us
pPEerMoOHOB B OTHOLIEHWM COBPEMEHHBIX M3MEHEHUIN TeMIepaTyphbl
BO3ayXa ObUIM pacCUMTaHbl CPEIHUE 3HAYEHUS # U CPelHEeKBaapaTuyec-
KUE OTKJIOHEHHUSI O, KO3(M(PUUUEHTOB KOPPEJSILUU MEXIY OCpel-
HEHHBIM TI0 PETMOHY BPEMEHHBIM PSIOM TeMIlepaTypbl M psOaMH Ha
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Puc. 1. PaitonupoBanue Teppuropun Poccuu ¢ BbiieneHreM 15 peruoHOB U UCTIONb3yemast
ceTh HAOJMIONECHUN ¢ yKa3aHWeM OOJIACTU BIIMSTHUSI KaxKIOUW METEOCTAHIIMHU.

KaXXJ0W M3 CTaHLIMIA JAHHOTO PETMOHA. DTU BEJIMYMHBI, pACCUMTAHHbBIC
st ieprona 1976—2009 rr., mpuBeaeHB! B Ta0d. 2.

Boinbime 3HaueHUsT KOA(MPULIMEHTOB KOPPEISALIMU BO BCEX PETMOHAX
1 BO BCE CE30HBI IroJa, paBHO KaK M HEeOOJbIINE 3HAYEHUS CpeSHEKBaI -
paTUYECKUX OTKJIIOHEHUIA CBUIETEJIBCTBYIOT O TOM, YTO MCIIOJIb30BaHHAsI
B paboTe cxeMa pallOHMPOBAHUSI PENpe3cHTATUBHA B OTHOIIEHUM TIPO-
CTPaHCTBEHHOTO pacIipele/ieHNsT COBPEMEHHBIX N3MEHEHUI TTPU3EMHOM
TeMIIepaTypbl Bo3ayxa. Jis1 BbIIEJEHHBIX PErMOHOB OBIIM PacCYUTAHBI
TPEHABl CE30HHBIX M CPEIHETrOJAOBONM TeMIlepaTypbl 3a MHEPUOJ
1976—2009 rT., pe3yabTaThl IpUBeAeHBI B Ta0I. 3. TpeHIbl TOBCEMECTHO
JIOCTAaTOYHO BEJIMKU BO BCE CE30HBI roja, Py TOM, YTO BEJMKA U KOHT-
pacTHOCTH MO perrnoHam. Tak, IMana3oH TPEHAIOB 3UMHEN TeMIIepaTyphbl
coctaBuil ot —2,7°C/100 ner Ha [danbHem Boctoke (perroH 13) no
11,1°C/100 nmetr Ha ceBepo-3amane (peruoH 2). B cpegHem mo Bcei
Poccun B mociennue 35 JeT 3HAYMTEIbHOE TOTEIUIEHWe HaOJIogaeTCs
BeCHOI U oceHblo. Hamboibliiee MOBBIIIIEHNE JEMOHCTPUPYET TEMITIEpa-
Typa Ha eBpPOIIEMCKONM 4YacTW CTpaHbl 3UMMON. JleToM moTernieHue
HamMeHee BBIPaKeHO, PeTMOHAJIbHBIE TPEHIBI, KaK IPaBWIO, 3aMETHO
MEHBIIIE, YeM B OCTaJIbHbIE CE€30HBI roma. Pe3ynbraThl aHajau3a He IMOMI-
TBEPKIAIOT PACIIPOCTPAHEHHOW TOYKU 3PEHUST O TOM, YTO MHTEHCHUB-
HOCTb TTOTEIICHUS yBeJIM4YuBaeTcst K ceBepy. I[Ipy mocTtaTouHO TecTpoi
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Tabauuya 2
Cpennne no pernoHaM 3HavyeHus1 K03 punuenTa NapHoi Koppesnun
BPEMEHHBbIX PSAJOB AHOMAJIMIA TeMNEpPaTypbl HA KaXKI0i M3 CTAHUMI pernoHa
CO CPEJHHM MO PErHOHY BpeMEHHbIM psaoM 3a nepuoabl 1976—2009 rr.
F M MX CPeJJHeKBaJpaTHiecKue OTKJIOHEeHHs O,

3uma Becna Jleto OceHb Ton
Pervion

r o, r o, r o, r o, r o,
1 0,93 0,03 0,88 0,06 0,76 0,13 0,90 0,05 0,91 0,04
2 0,97 0,02 0,94 0,04 0,91 0,09 0,96 0,03 0,97 0,02
3 0,98 0,01 0,97 0,03 0,95 0,04 0,97 0,02 0,99 0,01
4 0,99 0,01 0,98 0,01 0,97 0,02 0,98 0,02 0,99 0,01
5 0,85 0,15 0,88 0,07 0,91 0,06 0,92 0,09 0,91 0,08
6 0,94 0,04 0,92 0,05 0,90 0,06 0,96 0,03 0,95 0,04
7 0,95 0,04 0,94 0,04 0,96 0,04 0,96 0,05 0,95 0,05
8 0,93 0,05 0,90 0,05 0,87 0,07 0,90 0,08 0,90 0,07
9 0,90 0,15 0,93 0,06 0,81 0,11 0,92 0,09 0,91 0,11
10 0,86 0,12 0,92 0,05 0,85 0,09 0,88 0,08 0,90 0,07
11 0,87 0,16 0,88 0,08 0,81 0,12 0,88 0,13 0,85 0,14
12 0,77 0,20 0,87 0,06 0,79 0,12 0,84 0,10 0,88 0,06
13 0,67 0,12 0,85 0,08 0,63 0,17 0,82 0,08 0,79 0,09
14 0,83 0,15 0,85 0,10 0,70 0,14 0,85 0,12 0,86 0,11
15 0,92 0,06 0,93 0,04 0,88 0,04 0,95 0,03 0,94 0,03

KapTUHE MOTEIJICHUSI ero MaKCHMYyM B CPEIHEM 3a TOJ IPUXOAMTCS Ha
LIEHTP 3aIlaJHOi TePPUTOPUU eBpoIeiickoro cesepa Poccuu.

OneHka BpeMeHHbIX I'PAHHUIL MEPUOIOB € PA3HBIM KJIMMATHYECKUM
pexxumomM 11 pernonoB Poccun B XX Beke

B npenuiecTBylollieM pasiesie MpoOBeAeH aHallu3 PerdoHalbHbIX
TPEHIOB TeMIepaTypbl BO3[yXa, PacCUMTAaHHBIX 3a (UKCUPOBAHHBIMI
nmepuon 1976—2009 rr. HavambHBINM TOH OBUT BHIOpaH IOCTATOYHO
MPOM3BOJILHO, OH COOTBETCTBYET PACIpPOCTPAHEHHBIM MPEACTaBICHUSIM
O Hayajie COBPEMEHHOIO W3MEHEHHUS KJuMaTa, BBITEKAIOIIUM W3
MHOTOYMCJIEHHBIX IMyOJIMKalUMii, B TOM YMCJIE M OCHOBOIIOJAraloiero
OuneHouyHoro jgokijagza Pocrugpomera o6 M3MEHEHUM KiIuMMmara Ha
tepputopun Poccum (OueHouHblil gokian..., 2008). BmecTe ¢ Tem, Kak
orMmevanoch B (I'pyza m ap., 2008), BbIOOp TOUKM Hayaja OTCYeTa U
MIPOIODKUTEIBHOCTH TIEPMOIAa OKa3bIBaeT CYIIECTBEHHOE BIMSHUE Ha
BeJIMUMHY TpeHAa, a JUIsi OCaJKOB B HEKOTOPBIX pPEerMoHaX MOXET
U3MEHUTb W ero 3Hak. OOOCHOBaHHasl AMCKPETU3alMsl BO BpeMeHU
WrpaeT He MEHbIIYI pOJb B IOHMMAHUM COBPEMEHHON JAMHAMUKU
KJIMMaTa, YeM pacCMOTPEHHasl BbIlle AUCKPETU3alusl B MPOCTPAHCTBE.
ITon auckpeTtusanueld BO BpeMEHM MOHUMAETCS OMNpenejeHue IpaHull
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Tabauya 3
Pernonasnbnbie TpeHapl Temnepatypsi Bozayxa (*C/100 xer),
paccydTaHHbIe MO JaHHbIM 3a nmepuon 1976—2009 rr.

Peruon 3uma Becna Jleto OceHb Ton
1 9,0 2,7 4,1 5,1 5,2
2 11,1 3,6 5,1 5,0 6,2
3 9,9 4,0 4,9 5,6 6,2
4 9,1 5,1 6,4 6,8 6,9
5 5,4 3,6 5,8 6,3 5,3
6 7,3 4,4 3,6 7,2 5,7
7 5,7 3,9 1,9 7,0 4,5
8 3,9 5,2 2,1 2,9 3,3
9 3.4 7,6 0,6 3,8 3,6
10 4,8 7,0 5,1 2,3 4,6
11 3,0 7,1 2,2 2,9 3,9
12 2,5 5,8 5,3 6,8 5,3
13 -2,7 8,6 4,8 8,0 4,9
14 3,9 4,5 2,7 5,5 4,2
15 6,1 3,3 2,2 4,5 3,8

PO 4,0 5,8 3,8 5,1 4,7

KJIMMaTUYECKUX TEPUONOB WM 3I0X, XapaKTEepU3yeMbIX OOLIHOCTbIO
CTATUCTUUYECKUX XapaKTepUCTUK KaKoro-aubo MapameTpa KiumaTta U
MPUHAIIEKHOCTbIO UX K OJHOM U TOH XKe reHepalbHON COBOKYITHOCTH.

IIpu craTMcTMYECKOM aHalM3e XapaKTepUCTUK KiIuMaTra MOXHO
HCIIOJIB30BaTh TPU OCHOBHBIX BHAA MOJIEIM BPEMEHHOTO psia: CTallu-
OHapHBIK psjg C TpuUcyllell eMy €eCTeCTBEeHHOW H3MEHUYUBOCTLIO;
W3MEHEHMUSsI, colepKallye JMHEWHBIA TPEHI; CTylIeHYaThle Mepexonbl OT
OJIHOTO CTAlIMOHAPHOTO COCTOSIHUSI K IPYTOMY.

Kaxpmasgs u3 »TUX Mopeiell oTpaxaeT pasjiMuHble (QU3MYeCcKue
MeXaHU3Mbl KJIMMaTU4YeCKOi crUcTeMbl. 3MeHeHUs1 B BUJE JMHEMHOro
TpeHIa MMEIOT MECTO B CJIa0OMHEPLUMOHHON pPaBHOBECHOI cucCTeMe,
KOTOpasi ObICTPO OTKJIMKAETCS Ha BHEIIHUE BO3ACHCTBUS. MexaHU3M
CTYNEHYATBIX M3MEHEHHUU XapaKTepu3yeT HEepaBHOBECHYIO CHCTEMY,
KOTopasi MOXEeT KOMIIEHCUPOBaAThb BHEIIIHME BO3ACHCTBUSI 1O TeX IMOP,
MOKa OHU HE MPEeBbBILIAIOT MTOPOrOBOr0 3HAYEHMUSI, MOCAE Yero cucrema
OBICTPO TIEPEXOMUT Ha HOBBIM, YAaCTO KBa3MCTAllMOHAPHBIN, YPOBEHbD.
CranoHapHbIii BpeMEHHOM Psi MOXKET OBbITh OCOOBIM COCTOSIHMEM KakK
PABHOBECHOI, TaK U HEPABHOBECHOU cucTeMbl. B mepBoM ciiyyae 3TO
MPOSIBJCHUE CIyYaliHbIX BHEIIHUX BO3AEHCTBUI, BO BTOPOM — IEPUOL]
CTAaOMJIBLHOTO COCTOSIHMSI, B KOTOPBIN BEJIMUYMHA BHEIITHEIO BO3AEHCTBUS
He MpeBbICKIa KPUTUYECKOTO TIOpora.
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B npeniectByoouieit padore (AHMCUMOB U ap., 2007) O6bLIO0 MpoBe-
JIIEHO CpaBHEHME TpeX BUIOB MoOJejeil BPeMEHHOTO psiia IpH3eMHOM
TeMrepaTypbl Bo3ayxa st peruoHoB Poccuu. KputepueMm, mo Kkoropomy
OLICHMBAJICSA BBIOOP MOJIENIH, CIIY>KIJI CTAaHAAPT OTKJIOHEHUI BpEMEHHOTO
psAma OT MPUHSTOM MOIENBHONM aIrmpoKCHMMalni. BBIIo ycTaHOBIIEHO,
YTO CTallMOHApHAsT MOIETb XyKe IBYX APYTUX OMMCHIBACT N3MEHUYNBOCTh
BPEMEHHOIo psiia TemIiepaTypbl. B cpemHeM Mo Bceil TeppuTOpuu
Poccun mpu ncnonb30BaHUM MOJIEIM CTAllMOHAPHOTO BPEMEHHOTO psina
CTaHIAPT OTKJIOHEHWI okKazayicsa Ha 11,2% Oosblie, 4eM TIPU UCITOIb-
30BaHUM Mojeau TpeHzaa, u Ha 10,3% Oosblie, yeM B MOJECIU CTYIIEH-
yaTbiXx M3MeHeHuit. [Ipy ucnonb30BaHMM OSTUX MoneJeil craHaapT
OTKJIOHEHU 1 YMEHBIIIAETCS B psiie perMoHOB 0osiee yeM Ha 20% 110 cpaB-
HEHUIO C MOJEJIbI0 CTallMOHApHOIro psjaa. BbiBoabl 3Toi paboThI
MTO3BOJISIIOT TIPUHSATh B Ka4eCTBE OCHOBHOIM MOJENIb BPEMEHHOTO psiaa
TeMIepaTypbl BO3AyXa B BUAE JMHEHHOro TpeHaa. OCTaloTcsl OTKPBITHIMU
BOIIPOCHI O TOM, TJie TTPOBECTU BPEMEHHbBIC TPAHUIIBI OTACIBHBIX KIMMa-
TUYECKHUX TTEPHOIOB, B YACTHOCTA COBPEMEHHOTO TTOTETIIICHMS, 1 MOXKHO
JIA OTIPEeNeNIUTh UX OOBEKTUBHBIMM MeTomamu. Ellle ommH BOIpoc —
COBMANAIOT JIM 9TU BpPEeMEHHbIE I'PaHMULbI B pa3HbIX perMoHax MUpa U
Poccum, wim ke OHM pa3anMyaloTCsl, CKJIAAbIBasICh IOA BIUSHUEM
JIOKaJIbHbIX (DaKTOPOB?

OauH U3 METOJOB BM3YaJIbHOTO OMpeNeeHUs BPEMEHHbBIX TPaHMIL
KJIMMaTUYECKUX TMEePHOI0B COCTOUT B pacyeTe TPEHIOB TeMIIepaTyphl 3a
pa3Hble WHTEpPBaJIbI BPEMEHU M ITIOCTPOCHHMU IHArpaMM, IO OCSM
KOTOPBIX OTJIOXKEHbI HaYaJdbHbIN TOJ ¥ MPOAOJKUTEILHOCTD TIeproaa, 3a
KOTOpBHIN OBIT paccunTaH TpeHI. Ha puc. 2 mpuBeneHa Takas AuarpamMmma
1S ocpeagHeHHoM 1Mo CeBepHOMY IMOJyLIApUIO CPEIHETON0BOM TeMIIe-
paTypbl Bo3yxa. bbliM UCIOIb30BaHbl JaHHbIe ceTouHoro apxuBa CRU
TS-2.1 3a nepuon 1860—2000 rr. IToxazaHHbBIE Ha AUarpamMme TPEHIbI
paccuMTaHbl C IIAaroM HavyaJbHOW TOYKM OTCYETAa B TOM 3a TMEPUOIbI
BpEeMEHHU pa3HOI TTPOIOKUTETEHOCTH, COCTaBIISIONIEe He MeHee 20 JieT.
3ameTtum, uto B padore (I'py3a u ap., 2008) aHaIOTUUHBIC AUATPAMMBI
OBLTM TIOCTPOCHBI IS TI00ATBbHOW W OCPEIHEHHOM IO TePPUTOPUHU
Poccuun cpenHerogoBoil TemmepaTypbl Bo3ayxa. [IpucyTcTByloluve Ha
IyUarpaMMe AuaroHaJbHBIE TOJOCH ONMHAKOBOW OKPAacKM COOTBETCT-
BYIOT BpeMEHHBIM IPaHUIIAM pa3HbIX KIMMATHISCKIX TTeproaoB. Tak, Ha
puc. 2 Haubojee BbIpakeHa Oejasl ToJ0ca, COOTBETCTBYIOIIAS CMEHE
KiuMmaTuueckoro pexxuma CeBepHoro mosyiuapusi Ha pyoexe 1970-x u
1980-x romoB, Korma Hayajcsl NMEpPUOA COBPEMEHHOrO IOTEIJICHUS,
TIPOIOJKAIOIINIACS TI0 HACTOSIIEE BpeMs.

Henocratkom 3Toro mertona siBisieTCsl OTCYTCTBUE KOJMYECTBEHHBIX
KPUTEpPHUEB, KOTOPBIC IMO3BOJIUIM OBl OJHO3HAYHO U OOBEKTUBHO
OIpeneNIsiTh BpeMeHHBbIE TpPaHWILBI pa3HBIX TepuomoB. [loaTomy B
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Puc. 2. Tpennbr ocpenqHeHHoi o CeBepHOMY MOJYIIAPUIO CPETHETONOBOI TeMITepaTyphl
Bo3myxa (°C/100 yiet) B 3aBUCMMOCTH OT JUTMHBI TIEPUOa U €T0 HAYaTIbHOTO TOfa.

JJaHHOU paboTe ObLT MCMOJb30BAaH MHOW METOJ pa3HOCTHO-WHTErpalib-
HBIX KPUBBIX, OCHOBaHHBII Ha aHaIN3€ KYMYJISITUBHOM CYMMBbI OTKJIOHE-
HUM €XErogHbIX 3HAYCHUI NEPEMEHHOM OT CPEAHErO:

N
f@) =% (x; =x),
e
rae x; — 3HaueHue TeMrmepaTypbl (CE30HHON WM CPeIHErogoBOii) B
KOHKPETHBII Toll, X — CcpelHee 3HaUeHHUe TeMIlepaTyphl 3a BeCh NEPUO/I,
N — pnuna psaa.

OTBICKMBAIOTCS 3KCTPEMYMbI (YHKLIUK f{f), TIOCIE Yero Ompeaess-
€TCsI, ABJISIIOTCS I COOTBETCTBYIOIIME TOMBI TPAHUIIAMH KIMMATUIECKUX
Mepuoa0B. DTO MOXKHO caeaTh NByMs criocobamu. [To mepBomy criocoby
BBIUMCJISIIOTCS] TPEH/IBI IO U TTOCe TOYKW SKCTpEeMyMa, U €CIv pas3inuue
MEXy HUMU MpeBbIILIAeT 3aJJaHHbIU Mpeaes, TO MInoTe3a NpUuHUMAaeTCs.
ITo BTOpOMY CcrOCcOoOy 1O KaKoMy-JIUM0O M3 CTaTUCTUYECKUX KPUTEPUEB
npoBepsIeTCsl OJHOPOJHOCTb PSIIOB TeMIIEpaTypbl 10 M TOCJIe TOUKU
9KCTpEMyMa, IMPU DTOM TMUIIOTE3a OTKJIOHSETCS WJIM TMPUHUMAETCS B
3aBUCUMOCTHU OT 3aJaHHOIO YPOBHSI 3HAUMMOCTH. Peanu3zaiius BToporo
croco0a OCI0XKHEHA TeM, UTO KaXKIbIil CTATUCTUYECKUI KPUTEPUl UMeeT
CBOM OTpaHMYEHUs 1O OTHOLIEHMIO K CBOMCTBAM psina, Ipy TOM, UYTO Ha
MPaKTUKE YacTO BCTPEYAIOTCS KOPOTKME PSIIbl MPOIOKUTEIbHOCTHIO
20—30 ner. IToaTroMy B AgaHHOII paboTe IpeanodyTreHue ObLIO OTAAHO
MIEPBOMY CIIOCOO0Y.
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s mpuUMeHEeHMST M3JIOKEHHOro MeToja TpeOyeTcs 3amaTh P
rnapaMeTpoB M B IMEPBYIO oOuepelb MMHUMAIbHYIO IJIMHY psaa s
pacyeTa TpeHnaa. OOlenpuHsITO nosaraTh ee paBHoil 30. Bmecte ¢ Tem
MpU TakKoOM 3HAaYeHWW 3TOTO TapaMeTpa MHOTWE CTaHIIMM apXuBa
JIOJDKHBI OBITh MCKITIOYEHBI M3-3a TIPOITYCKOB HAONIONeHW W HeooCTa-
TOYHOM TPONOJIKUTEbHOCTU PsinoB. Pacuersl 1Mo gaHHbIM 744 meTeo-
CTaHIIMI TIOKa3aJIv, YTO TP YMEHBIIIEHNH 3HaYeHUs mmapaMeTtpa ¢ 30 1o
20 YWCNO CTaHIMI, HAa KOTOPBIX BBISIBISIOTCS TpaHUYHBIE TOYKH,
yBeJIMuMUBaeTcs Oosiee yeM B jaBa pasa (433 nporuB 177) riiaBHbIM
00pa3oM OTTOrO, YTO HA MHOTIMX CTaHLMSIX THM TOUKHM TPHUXOAITCS HA
KoHen 1970-x — nHauvano 1980-x romoB, a psia MocleayoIX HabIae-
HUIA He HacunThIBaeT TpedyeMbIx 30 jeT. C y9eToM 3TOTo B pacyeTax BceX
TPEHIOB MUHUMAJIbHAS TTPOIOJIKATEIILHOCTD psifia OblIa 3aJaHa paBHOM
20 rogam.

Crenyiolnm ImapaMeTpoM SIBJISIETCS BeTMYMHA, Ha KOTOPYIO TOJDKEeH
U3MEHUTHCA TPEH, YTOObI 3TO M3MEHEHME MOXHO OBbLIO MPUHSITH 3a
HayajJo HOBOTO KJIMMATMYECKOTo Mepuona. PacyeTsl mokasaiu, 4To C
YBEJIMUEHUWEM DTOro IapaMeTpa pacTeT COOTHOIIEHHE MEXIy YUCIOM
CTAaHUMN C TOJOXUTEJbHBIMU U OTPULATEIbHBIMU M3MEHEHUSIMU
tpeHaa. s 3HayeHns mapamerpa 30% maHHOE COOTHOIIEHWE TTPUOIII-
XaeTcs K 4, IpW yBeIWYeHUH 3HadYeHUs mapameTpa 10 80% cooTHoIIe-
HUe yBeauuuBaercss A0 5,5. ODTO CBUIETEJbCTBYET O TOM, UTO IPU
pa3HOHAMPABICHHOCTH M3MEHEHMI Ha pa3HBIX CTAHLMSIX YBEIUYeHUE
TpeHIa B CpeIHEM 10 aOCOTIOTHOM BeIMUMHE OOJIbIIE, YeM YMEHbBIIICHHE
TpeHaa. B pacuerax aToMy rmapaMeTpy ObUIO TTpHcBoeHO 3HaueHue 30%.

Bru10 HanmoXeHo ellle 0MHO OrpaHUYEHUE, COTIACHO KOTOPOMY TOUYKA
oTOpachiBajach Kak He3HauuMasl, eciid aOCOJIOTHAsl BeJIMYMHA MaKCU-
MaJIbHOTO U3 ABYX TPEHJIOB JI0 1 Ttocje Hee He npesbiiiana 0,8°C/100 ner.

C uCroap30BaHUEeM M3IIOXKEHHOTO BBIIIE METOHA OBIIM TTpOaHalli-
3MPOBaHBI PSIALI TEMIIEPATyphl BO3AyXa Ha BCEX METEOCTAHIIWSAX W JUIS
KaxXJIo# oIpeneseHbl BPEMEHHBIC TPaHUIIBI, pas3feisdiole pa3Hbie
KIuMaTtndeckue Tmepuonbl. [lomydeHHOe pacmpeneieHue TPaHUYHBIX
TOYEeK B MPOCTPAHCTBE IOKA3aHO Ha puUC. 3, a pacrpenejeHue 4ucia
TOYeK IO TojaM — Ha puc. 4.

Boeigenennble Ha puc. 3 obJacTh ObUIM MOJIyYeHbI OOBEAMHEHUEM
apeaJioB METEOCTaHLIMI, Ha KOTOPBIX BPEeMEHHBIE I'pPaHUIIbI KJIWMAaTH-
YeCKMX TIEPMOMIOB IMOMAnalT B OMHY M Ty Xe KaTeropuio (¢ S5-JeTHUM
1IaroM IO BpeMeHHu, cM. JiereHay puc. 3). Cammu apeanbl ObUIM pac-
CYMTAHBI C MCITOJIb30BAaHMEM aJTOPUTMa KiacTepusanuu BopoHoro —
Tuccena npu nomon 'MC Idrisi-32.

Ha puc. 3 BumHO, 4TO IIepro COBPEMEHHOTO TTOTETIICHNS Ha CeBepe
LenTtpanpHoit 1 BocTounoit Cnbupu Havancs yxe B 1960-x romax. K
Havany 1970-x rogoB oH Havajcs BO Bcelt 3amagHoit Cubupu u Ha
HanbHem Boctoke, u numb K 1980-M romaM mnoTemiaeHUE cCTalo
OTYETJIMBO BBISIBJISITHCSI B IPYTUMX PETMOHAX CTPAHBI.
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Puc. 3. HpOCTpaHCTBCHHOC pacnpeaciC€Hne BPEMCHHBIX T'pPaHUIL KINMAaTUYCCKUX
IIEprnoaoB, paCCUYUTAHHBLIX 110 JaHHBIM METEOCTaHUMI IS CpeI[HCFOZ[OBOfI TEMIICPATYPHI.

HuarpaMMmbl Ha puc. 4 TMOKa3bIBalOT, YTO KakK IS CE30HHBIX
3HAYEHUU, TaK W I CPEeIHEroJoBOi TeMIepaTypbl pacrhpeneacHue
yycja TPaHUYHBIX TOYEK IO BPEMEHU MMEET HECKOJIbKO MaKCMMYMOB
Bomm3u 1960, 1972, 1975 n 1979 1r., 4To B OOIIMX YepTaxX ITOBTOPSIET
3aKOHOMEPHOCTH, BBISIBJICHHBIE HA OUarpaMMe TPEHIOB TeMIIepaTyphbl
s CeBepHoro nonyapust (puc. 1). MoXHO OTMETUTh TaKKe U TO, UTO
Jaxe B rocieaHeit Tpetu XX BeKa Ha HeOOJIbIIOKW YaCTH CTAaHLMIA TPEHI
Mocjie TPAHWYHOM TOYKM WM3MEHWICS B CTOPOHY YMEHBIIEHUS, YTO
0COOEHHO XOPOIIIO BUAHO 10 JaHHBIM O 3UMHE! TeMIieparype.

Pe3ynbTaThl pacueToB MPOIIITN TTPOBEPKY C MCITOIH30BAHNEM KPHUTE-
pus cormacust Koamoroposa — CmupHoBa. JIaHHBIN KPUTEPHUIA TTO3BOJIS -
€T IPOBEPUTh THUIIOTE3y O TOM, 4YTO JIBE€ SMIIUPHYECKHE BBIOOPKU
MOJUMHSIIOTCS OIHOMY 3aKOHY pacrpefesieHusi. 3a HYyJEeBYIO TUIIOTE3y
MPUHUMAIOCh YTBEPXACHUE, YTO JBE YaCTU psiia TEeMIepaTypbl, pasie-
JIEHHbIE TPAHUYHON TOYKOI, OOYCIOBJICHbBI Pa3HbIMU KJIMMAaTUUYECKUMU
pexuMaMu Y MOTYMHSIOTCS pa3HbIM 3aKOHaM pacrpeneiacHus. Pesynb-
TaThl MPOBEPKU IMOKazaau, 4yto Ha 10%-HOM ypoBHE 3HAUYMMOCTU 3Ta
TUIOTe3a TPUHUMAETCS MJIs BCEX BBISIBIEHHBIX TPAaHUYHBIX TOYEK,
Jiexalux Bo BpeMeHHOM uHTepBajie 1970—1989 rr., a U3 rpaHUYHBIX
TOYeK, MOTMaNamlMX B 0ojiee paHHMI TEpUOMd, 3HAUYMMa TOJBKO IIO-
noBuHa. [1pn ypoBHE 3HAYNMOCTH 5% OOJbIIas YacTh TPAHUYHBIX TOUCK,
pacnonioxkeHHbIX 1ocie 1970 r., octaeTcs 3HaYMMON. DTU pe3ybTaThbl
MOATBEPXKIAIOT pabOTOCTIOCOOHOCTh METOIA Pa3HOCTHO-WHTETPaTbHBIX
KPUBBIX B HAXOXIECHUN TOUYEK M3MEHEHUs KJIMMATHUYECKOTO PeXMMa.
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Puc. 4. PacnpenesneHue Mo romaM BpPEeMEHHBIX TPaHUILL KJIMMAaTUYECKHUX TEPUOIOB,

pPACCUYMTAHHBIX MO JaHHBIM METEOCTAHLIMI sl JIeTHeH (@), 3UMHeli (6) U CpelHeronoBoi

(6) Temrieparypbl. KpacHbIM 11BETOM 0003HAY€HO YMCJIO CTAHLMII C OTPUILIATEIbHBIMU
M3MEHEHUSIMU, TEMHBIM — C TTOJIOKUTETbHBIMU.
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Juckyccus

Yeunusamu MexIyHapoJHOrO HaydyHOro KOHCOpLMYMa YAalocCh
BbIpabOTaTh COTJIACOBAHHBIE BBICOKOTEXHOJOTUUYHBIE METOJbI TMOCTPO-
€HUs KJIMMaTUYeCKUX MPOeKUUK, B TOM YMCIE MPU MOMOIIN TUIPOAU-
HAMWYECKUX MOJIeJIel ¢ BBICOKMM MPOCTPAHCTBEHHBIM pa3pellleHnueM, B
KOTOpBIX Bcsl TeppuTopusi Poccum TipencraBieHa ¢ TOW XKe TIyOMHOM
Hay4YHOU MpopadOTKM U JeTalu3alueil, UTo U Apyrue peruoHnl EBporibl
1 AMepukH. DTO cO3maeT MPEANOChUIKM M TOBBIIIAET aKTyaJbHOCTh
peleHusl 3aJayud Mo OLIeHKEe IOCAeACTBUI M3MEHEHUI KiauMmara st
MPUPOAHBIX U DKOHOMMYECKHUX cucTeM. [1o aToMy HanpaBiaeHuto Poccus
3aMETHO OTCTaeT OT MHOTMX JAPYTMX CTPaH, [JIAaBHbIM 00pa3oM M3-3a
HECOIMOCTaBUMBbIX 0ObEMOB MTPOBOJAMMBIX MOJIEBbIX MCCIEI0BAaHUN, TPU
TOM, YTO B CTpaHE MMEETCS HeMaJlo MOIESITbHBIX pa3paboTOK, KOTOPHIE
COOTBETCTBYIOT MUPOBOMY YPOBHIO.

B koHTekcTe MomenMpoBaHUs MOCIEACTBUI I 9KOCUCTEM BaXKHO,
YTO OHM ONPEAEJISIIOTCS KaK BEJIUYMHOM, TaK U CKOPOCTbIO U3MEHEHUSI
Bausiomux ¢daktopoB. [loHSITHE KPUTUYECKOTO YpPOBHSI KIMMATH-
YeCKOTro BO3ACHCTBUSI, IIMPOKO MPHUMEHSIEMOE B COBPEMEHHOM HayYHOI
JUTepaType, J0JDKHO BKJIOUaTh B ce0s1 00e Ha3BaHHbBIE COCTABJISIOLIME.
DKocHUCTeMbl 00J1a1aloT CMOCOOHOCTbIO aAaNTUPOBATHCSI KO MHOIUMM
U3MEHEHMSIM TIpU YCJIOBUM, UYTO MPUCYIIAsg KOHKPETHOW CHUCTeMe W
4acTo (OU3MOJIOTMYECKHN JTUMUTUPOBAHHAS CKOPOCTh afamnTallii BBIIIE,
YeM CKOpPOCTbh M3MEHEHUs Biustouiero ¢gaxkropa. Ilpu obiiemM nmoHmma-
HUM 3TOro Te3uca B COBPEMEHHON HayyHOI JUTepaType BecbMma Majo-
YUCJEHHBI TaHHbIE O COOTHOIIEHUU CKOPOCTH JBYX Ha3BaHHBIX MPOLEC-
coB. OHOI M3 TJIaBHBIX MOTHUBALIMI JAHHOW CTAaThbU ObLJIa MOTPEOHOCTh
YCTAaHOBUTbh BO3MOXHO 00Jiee TOUHO MaKCUMaJbHbIE TeMITbl U3MEHEHUSI
KJMMarTa, TpOosiBJisieMble 4epe3 WM3MEHEHHUsI MPU3EMHON TeMrepaTyphl
BO3/yXa Ha PErMOHAILHOM YPOBHE, MOTOJHUB STHUMU CBEACHUSIMU
3HaHUS O BEJIMYMHE COBPEMEHHOTO TMOTEIIeHUs. DTa nHMOpMaIus, 1o
MHEHMIO aBTOPOB, MOXET CTUMYJMPOBATb AaJIbHEHINE pPadbOTHI IO
MU3YYEHUIO U MOJEIMPOBAHMIO alanTalliid 9KOCUCTEM.

[IpennoxeHHbI B CTaThbe MOAXOA OCHOBAaH Ha BbIACJICHUU BpEeMEH-
HBIX TPaHUI IEPUOAOB C pa3HBIM KJIMMAaTUYECKUM pexkxuMoM. OueBUIHO,
€CIM BMeCTO (UKCUPOBAHHBIX JOCTATOUHO OOJBIIMX WHTEPBAJIOB
BpeMEHHM B pacyeTax HCIOJb30BaTh BBIACJICHHYIO HUXXHIOW TpaHUILy
COBPEMEHHOTO TTeproa MOTETUICHNUs, OIIEHKN BeIMUMHBI PETHMOHATBHBIX
TPEHIOB MOTYT JIUIIb YBEJIMUUTHCS WM K€ B PEIKUX CIydasxX OCTAThbCs
Ha IpexXHeMm ypoBHe. [lo Hallemy yOeXIeHWI0, UMEHHO 3TU 3KCTpe-
MaJibHble 3HAYEHMsSI TEMIIOB COBPEMEHHOIO TMOTEIJICHMSI W CJeayeT
MOJIOXUTh B OCHOBY pa0dOT IO MOJETMPOBAHUIO BO3AEHCTBUS KIIMMaTa Ha
B5KOCUCTEMbI, COOTHOCS UX ¢ (PU3UOJOTUUECKU OOYCIOBICHHBIMU TIpee-
JIaMy CKOPOCTH UX aJlanTalluu.
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3a paMKaMM CTaTbU OCTAJICSI BOIIPOC 00 OOYCIOBIEHHOCTU PA3INYMil BO
BPEMEHM TPAHULl MIECHTUYHBIX KIMMATUYECKUX TEPUONOB B Pa3HBIX
perroHax. O4eBUIHO, YTO B HEM BaXKHYIO POJIb UTPAET COOTHOILIEHUE MEXKITY
IIO0ATbHBIMU  (DAaKTOpaMM, JCHCTBYIOIIMMM Ha TEPMMUUECKUI PEXUM, W
pErMoHaIbHBIMU OCOOEHHOCTSIMU aTMOC(EPHOM LIUPKYJ/ISILIMU. DTOT BOITPOC
elle MPeJCTOUT U3YYUTh B XOMIe JAJbHEUIINX WCCIeA0BaHUMA.
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