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Kazaxckuii HalMOHanbHBIA yHUBEpCHTET HM. Aunb-Dapabu, QakynpTeT reorpaduu W MPUPOAONOIH30BAHMS,
np-T Anp-®apadu, 71, 050040, r. Anmmartsl, Kazaxcran

PE3IOME. IlpoBeneHa oleHKa M3MEHEHHs KiaumaTa Ha Tepputopun Kaszaxcrana. MccnemoBaHbl
U3MECHEHUSI B PEKUME TEMIIEpaTypbl BO3JyXa M aTMOC(EpHBIX OCaJKOB IS BCEH TEpPPUTOPUU
Kazaxcrana u nmis agMUHHCTPATUBHBIX oOnacteit 3a mociemuue 75 mer ¢ 1940 mo 2015 rom. B
KayeCTBE OCHOBHBIX TIOKa3aTelie PEerHOHANBHOIO KIMMaTa HCIIONb30BAJINCh CPEIHEr0A0Bast
TeMIeparypa BO3AyXa U TOJOBBIE CYMMBI OCaakoB. /[l XapakTepUCTHKH KIMMAaTHYECKON
M3MEHYMBOCTH TEMIEPATypHBIX YCIOBUI M peXUMa yBIAXHEHHUA aHAIU3UPOBAINCH HUX CE30HHBIE
M3MEHEHUS 110 paccMaTpUBaeMON TeppUTOpUH. 3a uccienyemblii nepuo B Kazaxcrane Habmoganocs
MOBCEMECTHOE TOBBIIICHNE MPU3EMHON TeMIepaTyphl BO3IyXa, Kak B IIEJIOM 3a TOJ, TaK ¥ BO BCE
Ce30Hbl. B cpemgHeM 1O paccMaTpuUBacMOW TEPPUTOPUM OTMeYaeTcss ciabas TEeHJCHIUS K
YMEHBIICHUIO TOAOBBIE CYMMBI OCaIKOB. PaccunTaHO rojoBoe YMCIIO JKAapKUX AHEH, KOT/Aa CyTOUHBIN
MaKCHUMyM Temneparypsl Bo3ayxa npesbimaer 30 °C u 4ncio nHel ¢ TemmepaTrypol BO3myXa HIKE
munyc 30 °C. [lokazano, yTo 00mas NPOJOKUTEIBHOCTh TEMIBIX MEPUOIOB CTAHOBUTCS OOJblIe —
Ha 1-4 nus/10 net. [IpakTHyecku MOBCEMECTHO Ha Teppuropun Kazaxcrana HaOI01aeTCs TSHICHIUS
YMEHbIIIEHHsI IOBTOPSIEMOCTH MOPO3HBIX JHEH.

Abstract. We assessed climate change on the territory of Kazakhstan. Changes in the regime of air
temperature and precipitation were analyzed for the whole territory of Kazakhstan and its
administrative areas over the last 75 years from 1940 to 2015. As indicators of the regional climate
average annual air temperature and annual precipitation were considered. To characterize the climatic
variability of temperature conditions and moisture regime were analyzed for their seasonal variations
for the considered territory. During the study period there has been a general increase in the surface air
temperature as a whole in Kazakhstan for the year and in all seasons. There is a weak tendency of
annual precipitation decrease on the average for the territory under consideration. The number of hot
days when the daily maximum air temperature exceeds 30 °C and the number of days with
temperatures below minus 30 °C was also calculated. It is shown that the total duration of warm
periods increases by 1-4 days/10 years. Almost everywhere on the territory of Kazakhstan a trend of
decreasing frequency of frosty days is being observed.

KJIKOUYEBBIE CJIOBA: Ttemmeparypa, Bo3ayxa, aTMoc(epHble OCaIKH, H3MCHCHHME KJIMMAra,
Kazaxcran
Keywords: temperature, air, precipitation, climate change, Kazakhstan
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BBEJEHUE

Pecnybnuka KaszaxcraH 3aHMMaeT OrpOMHYIO TEPPUTOPHIO LEHTpalbHOH yactu EBpasuu, 3HaunTenbHAs
YIaJIeHHOCTh OT OKEaHOB, a TAK)KE OTCYTCTBHUE MPETPaJl JJisi CBOOOHOTO TIepeMEICHHUsT BO3TYIITHBIX Macc
C ceBepa Ha IO M C 3amajia Ha BOCTOK OMPEeNsIOT KOHTHHEHTAILHOCTh KinMarta PecryOnuku (peskue
nepenajibl TeMIEpaTyp U 3aCyIUTUBbINA XapakTep).

B pabote mpoBeneHa orneHka u3MeHeHHs knumara B Kasaxcrane 3a mocnemnue 75 ner. M3yueHsl
W3MEHEHUS B PEKUME TEMIIEPATYPhI BO3/TyXa U aTMOC(HEPHBIX OCaIKOB.

[Tt cambIx TEMIBIX JeT B Ka3axcTaHe BOIIIM B CIIMCOK JECSTH CaMBIX TEIUIBIX JIET B LIEJIOM 110 3€MHOMY
mapy. 3a nepuon ¢ 1940 roga cambiM xomomnbiM s Kaszaxcrama Obi1 1969 rox, xorma cpemHsisi 1o
TEPPUTOPUH aHOMAJIUS CPEAHETOJIOBOM TEeMIIepaTypbl BO3ayxa cocTaBmwia MmuHyc 2,5°C, a cambIM
témibeiM — 2013 rox ¢ aHomainuel Temrieparypsl Bozayxa 1,89°C.

B Kazaxcrane 2015 rox 3ans1 3 MeCTO Cpely CaMbIX TEIUIBIX JIET B PAH)KUPOBAHHOM IO YOBIBAHUIO PALY
3HAYCHU aHOMAaJMM CPEIHETOJIOBOM TEMIIEpaTyphl BO3AyXa, TOrJa KaK IO aHOMAIWU TII00AILHON
TEMIIepaTypsl 3TOT T'OJ| 3aHsuI mepBoe MecTo. CpenHee MHOTOJIETHEE 3HAUYEHHE TOJIOBOM TeMIIEPaTyphl
BO3/yXa, ocpeqHeHHoU 1o Tepputopun Kaszaxcrana, cocrasmser 5,5 °C, B 2015 r. remneparypa Bo3ayxa
nocruria 7,1 °C [1].

PEI'MOH UCCJIEJOBAHMA

Bonpmas mnpotskeHHOCTH TeppuTopuM KaszaxcTaHa mpenomnpenenseT CyIIeCTBEHHBIE pas3lnuusd B
KIMMAaTHYCCKHUX YCIIOBUAX CCBCPHBIX H IOXKHbBIX, a TaKXXC HLCHTPAJIbHBIX, 3allaaAHbIX W BOCTOYHBLIX
oOyactell. DTa HEOJHOPOMHOCTH OOJiee BCEro MpOsBIISIETCS 3UMOM, Korma tepputopusi Kazaxcrana
OKa3bIBaeTCsl MOJ BO3JCHCTBHEM 3amagHoro orpora CHOMpPCKOro aHTUUMKIOHA. JleToM, B CBS3H C
MPOTPEeBaHNEM TOJICTHIIAIONIECH MOBEPXHOCTH Ha TeppuTopuu Kazaxcrana dopmupyeTcs TepMUYecKas
aenpeccusi. Bonblnyi0o M3MEHYMBOCTH IOTOABI, OCOOEHHO B IIEPEXOIHBIC CE30HBI, OOYCIIaBIUBAIOT
BBIXO/IBI FO)KHBIX ITUKJIOHOB, a TAK)KE CEBEPHBIE U CEBEPO-3aIIaHBIE BTOPIKEHUS.

PaBHMHHBIA XapakTep MOBEPXHOCTH Oonbliel yacTu Tepputopun Kazaxcrana ompezemnsieT IHUPOTHYIO
reorpaMuecKyi0 30HAJBHOCTh €€ KIMMAaroB. JIMIIb Ha IOr0-BOCTOKE M BOCTOKE PECIyONHUKH, IZe
PAcCIIONIOKEHBI CPETHEBBICOTHBIE M BBICOKHE TOPBI, (POPMUPYIOTCS KIIMMATBI MIPEArOPHBIX PAaBHUH U TOP €
BEPTUKAIBHOM reorpad)uuecKoi NOSCHOCTBIO.

AHanuzy KIMMaTHYECKUX HM3MEHEHHH Ha HCCIEIyeMOM TEeppUTOPUU B TMOCIEAHHE NECATHICTHS B
YCIIOBHUSIX INI00AIBHOrO MOTEIUIeHHs1 MeTeoposioru Kasaxcrana ynenstor ocodoe BHUManue [2].

MATEPHUAJIBI U METO/bI

OCHOBHBIMH UCXOJTHBIMH JJAHHBIMH SIBIISTFOTCSL:

- pAOBl CpeOTHEMECSYHBIX TEMIIEpaTyp BO3AyXa W MeCSUHBIX cyMM ocankoB ¢ 1940 mo 2015 rr., mpu
sToM aanHble Oosiee 190 MeTeocTaHuuil OBUTH MCIIONB30BAaHBI U OLCHKH KIMMAaTHUYECKUX HOPM 32
nepuoxa 1961-1990 rr. u 6onee 110 MeTeocTaHIMiA 1)1 OLICHKH TEHIACHITUH;

- pAObl CyTOYHBIX MaKCUMAIbHBIX ¥ MHUHUMAJBHBIX TEMIIEPATyp BO3/AyXa W CYTOYHOTO KOJINYECTBA
ocazakoB ¢ 1940 mo 2015 rr. (6omee 80 MeTeocTanmmii).

IMon «HOpPMOIT» NMOHUMAETCSI CpelHEe MHOTOJIETHEE 3HAYCHHUE PACCMAaTPUBAEMBIX METEOPOJIOTHUECKHX

BennyrH 3a nepuoj 1961-1990 rr. AHoManuu TeMreparypsl BO3lyXa PacCUNTHIBAIUCH KaK OTKIOHEHUS

HaOMIONEHHOTO 3HAYEHHsT OT HOPMbI. AHOMAalIM{ KOJMYECTBA OCAJAKOB PACCMATPUBAIMCH KaK B

OTKJIOHCHHSIX OT HOPMBI (aHAJIOTUYHO TEMIIePaType BO3/1yXa), TaK U B MPOLEHTAX OT HOPMBI, TO €CTh KaK

MPOIIEHTHOE OTHOIIICHHE KOJTMYECTBA BBIMABIINX OCAJIKOB K 3HAUCHHIO HOPMEI.

BeposTHOCTh HEMPEBBILICHUS ONPE/IesIach Mo 4actote (B %) MOSIBICHHS COOTBETCTBYIOIIETO 3HAUCHUSI

aHOMaJNMM B psiay HaOmoneHud. B kadecTBe XapaKTepHCTHKM W3MEHEHHUI MapaMeTpoB KiHMara 3a

OIpe/IeICHHBI HHTEPBAJl BPEMEHH HCIOIB30BATHCH KO dUIeHTh! THuHEeiHbIX TpeHaoB (a, °C/10 et u

%/10 net), onpenenseMbie MO0 METOAY HAUMEHBIINX KBAJAPaTOB. Mepoil 3HAYMMOCTH TPEHA SBISCTCS

ko duuuent nerepmunaruu (R?), mpencTasisomuii coboii 100 AUCIIEPCHH OT HONHOM auctepcuu (B

nporeHTax) [1].

PE3YJIBTATBI U OBCYXJIEHHUE

Temneparypa Bo3ayxa. OLeHKa NPOCTPAHCTBEHHO-BPEMEHHBIX M3MEHEHHWM TeMIepaTyphl BO3AyXa 3a
nepuoy  1940-2015rr. mpoBommmack Kak Ui Bced Teppuropun Kazaxcrama, Tak W s
aIIMHHUCTpaTHBHBIX oOnacteit (Pucynok la). B wuccriemyemMom mepuoje MPOMCXOMUIO MOCTEHNEHHOE
MOBBIILICHHE CPEJHETOJOBBIX M CE30HHBIX TEMIIEpaTyp NPU3EMHOr0 BO3AyXa BO BCEX OO0JIACTIX
pecriyonuku. B cpenneM mo Kazaxcrany ckopocTh MOBBIIMICHHST CPEHETOJO0BON TEMITEPAaTyphl BO3AyXa
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coctasisier 0,28 °C kaxnpie 10 net, HanboNbIIUil POCT TeMIepaTyp MPOUCXOJUT BECHONH U OCEHBIO — Ha
0,30 u 0,31°C/10 ner, 3umoit — Ha 0,28 °C/10 ner, yneToM HaOMOmACTCS HAWMEHBINAs CKOPOCTh
noBblimieHuss temnepatypsl — Ha 0,19 °C/10 mer. B OGonbLIMHCTBE Clly4aeB TPEHIbl CTATUCTHYECCKH
3Ha4MMBbI ipu 95% nOBEpUTENFHOM HHTEpPBaE, BKIAJ TPEHAA B CYMMapHYIO AUCIEPCHIO CPEIHETOOBBIX
temmeparyp cocrasiser 40%, mis ce3oHoB — oT 7 10 27%. B TekyiieM CTOJNETHM BECHOH, JIETOM U
OCEHBIO TIPeoOJIAIAlOT TOJOKHUTENbHBIE aHOMaNuK cpenHedl mo KazaxcraHy TemrepaTypbl BO3ayXa,
3UMOW aHOMaJIMM OBIIM KaK TOJIOKHUTEIbHBIE, TaK M OTPHLATENbHBIC, HO MOJOXHUTEIbHBIE Oosee
CYIIECTBEHHBI 10 3HAYCHUIO.

Haubonbimas ckopocTh MOBBIIICHUS CPEHEH TOOBOM TeMIlepaTyphl BO3ayXa Ha0oanachk B 3amnaHo-
Kazaxcranckoii o6actu (na 0,38 °C xaxmsre 10 mer), HauMensmas — B FOxHo-Kazaxcranckoii o6mactu
(ma 0,22 °C xaxmapie 10 ner). Bo Bcex obmactsax B mocieanuii 30-neTHHIA Mepro mpeodaaaaoT rojaa co
3HAYUTENLHBIMH MTOJIOKHUTETBHBIMU aHOMAJIHSAMU CpPETHEH TOI0BOH TEMIIEpaTyphl.

Poct 3umunx temnepatyp npoucxonun B npeaeiax 0,18-0,31 °C/10 ner, 3a uCKIIFOUCHHEM ATBIPayCKOit
u 3amagno-Kasaxcranckoi oomacrteit, rae od coctasuia 0,38 u 0,46 °C, cooTBeTcTBEHHO. BECHOI TEMIIBI
noreruieHus: coctasisttor 0,21-0,28 °C/10 ner B 10KHBIX M BOCTOUYHBIX obmactsax, 0,32-0,34 °C/10 ner B
I0ro-3alaHbIX M 3amajHbiX o0yacTsax (MCKIoYeHHeM siBisieTcs 3amanaHo-KasaxcraHckas o0macThb, riae
HOBBIIICHHE TeMIIepaTypsl Hanbomee cymectBeHHoe B Kazaxcraune — 0,42 °C/10 ner), u 0,35-0,38 °C/10
JIET B IICHTPAIBHBIX M CEBEPHBIX 00J1aCTX, MPUUEM B ITHX 00JacTAX HAHOOIBIIUIA POCT OTMEYEH HMEHHO
B BECCHHMI CE30H.

¥

Pucynok 1 — BpeMeHHbIe psijibl U TMHEHHBIN TPEHI aHOMAJIHI TOJIOBBIX U CE30HHBIX TeMIepaTyp Bo3ayxa (a)
1 cymM ocaakoB (6) 3a mepuox 1940-2015 r., ocpenHénHbIX 110 TeppuTopun Kasaxcrana. AHoManuu
paccuuTaHbl OTHOCUTENBbHO 0a3oBoro nepuoga 1961-1990 rr. CriaxxeHHast KpuBasi mojydeHa 11-netHum
CKOJIB3SILIIUM OCPEJHEHUEM

B OoybIIMHCTBE 00J1aCTel HaUMEHbIIIeE TOTEIUICHUE IPOUCXOIUT B JICTHUN MEPHO | JISKHUT B Mpeaeax
0,14-0,28 °C/10 ner, wuckiIOYeHHE cocTaBisieT MaHrucrayckas o0NacTh, Te TEMI TMOTCIUICHUS
cyuiectBeHHo Bbiie — Ha 0,45 °C/10 ner. OceHbl0 MOBBIICHUE TeMIepaTypsl ObuI0 B mpeaenax 0,26—
,37 °C/10 et u B 10KHBIX M BOCTOYHBIX OOJIACTSX OCEHHHE TEMITEPATYPHI POCIH Hamboyiee OBICTPO TI0
CPaBHEHHIO C TEMIIEPAaTypaMH JIPYTUX CE30HOB.

Atmocdepusie ocaaku. IIpocTpaHCTBEHHO-BpeMEHHOE€ W3MEHEHHE KOIIMYEeCTBA OCAJIKOB 32
WCCIIeyeMbIil TIepuo]] Ha Tepputopuu PecnyOnuku mpencraBiser co00il HEOAHOPOAHYIO KapTHHY. B
HEKOTOPBIX obyacTsax Kazaxcrana HaOI04a10Ch HE3HAYUTEILHOS YBEIIMUCHHE OCAIKOB, B HEKOTOPBIX MX
YMEHBIIIEHHE.

Ha pucynke 16 mpeacraBieHbl BpeMEHHBIE PSIbI aHOMAJH TOAOBBIX CYMM OCaJIKOB OCPETHEHHBIX TI0
paccMmarpuBaemoii Tepputopun. B cpennem no Kaszaxcrany 3a mepuon 1940-2015 rr. romoBbie CyMMBbI
OCaJIKOB HE3HAYMTENbHO yMeHbimanuch — Ha 0,2 Mm/10 ner. Ecmu paccMmaTpuBath H3MEHEHHE
KOJMYEeCTBAa OCaAKoB 1O obnactaMm, TOo B AxTioOumHCKoW, Kaparanauuckoit, IlaBmomapckoi,
AxmonuHckon, AnmaruHckod, n CeBepo-KazaxcTanckoit o6i1acTsx HaONIOAATUCh HE3HAYUTEIHHBIC
TEH/ICHIMY YBEIMYEHHUS TOM0BEIX CyMM ocaakoB Ha 0,1-5,0 mm/10meT, Ha OCTAIBHON TEPPUTOPHH OBLIO
ormedyeHo ux ymenbinenue Ha 0,1-4,2 Mm/10 ner. CTaTHCTHYECKH TOCTOBEPHBIE M3MCHEHHS BO BCEX
MOJTyYEHHBIX TPEH/IaX TOJIOBBIX CYMM OCaJIKOB HE BEBISBIICHEI.

JKcTpeMajibHbIe TIPOSIBJIEHHSI TeMIIEpPaTypbl Bo3AyXa. B mociieqHue IeCATHICTHS OTMEYaeTCs
HapacTaHUE OMACHBIX METCOPOJIOTHUSCKUX sABJACHHMU morozpl. Tak, nero 2012 r. oka3aioch aHOMaIbHO
xapkuM B Kazaxcrane u B cocenrem lloBommkee u FOxuHOM Ypane. 3uma 2011-2012 r. 6pu1a X0M0IHOM U
9KCTPEMaJIbHO XOJIOAHOW Ha Bcel TeppuTopuu KaszaxcraHa, Ha BOCTOKE PECIyOIMKH aHOMAJIUU
TeMIeparypsl Bo3ayxa nocrturanu munyc 5,0 — munyc 7,0 °C.
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Bricokne u HH3KHME TeMIlepaTypbl BO3IyXa OTHOCSTCA K IOTEHUHMAJIbHO ONACHBIM PETHOHAIBHBIM
npoueccam. [l BbIAENEHHS KPYIHBIX TEMIEPATYPHBIX aHOMAIMA OBUI HCIIONIB30BaH KPUTEPHI
H.A. barposa [3]. 3nauenuss kpurepuss H.A. BarpoBa B KazaxcTane cCymIeCTBEHHO H3MEHSIOTCS BO
BpeMEHH. DKCTpeMalbHble 3HaueHus K Ui TeppUTOpUH PEeCHyOJIMKH CYHICCTBEHHO Pa3lUYalOTCs: B
saBape Ky = 9,81 (1969 1.) 1 K,y = 0,10 (1950, 1985 rr.); B mrone Ky = 3,35 (1960 1.) u Ky = 0,17
(1979, 2000 rr.). ITpu TOM, yem Gomblre K, TeM 3HauMTEeIbHEE aHOMATBHOCTD OIS TEMIIEPATYPhI, YeM
MeHbie K, TeM aHoManbHOCTB ToJs ciabee. Mcnons3ys Takoil IPUHIIKT BBIIEIECHHS YKCTPEMYMOB, OBLI
NPOBEICH aHATIM3 N3y4aeMbIX TOJICH CpeHel MEeCsYHOI TeMIlepaTypsl BO3AyXa IO TOJIaM.
[TpakTHYeckuii MHTEpeC MPEACTABISIOT 3HAYCHHS aHOMAIIMH TEMIIepaTyphl BO3AyXa B JKCTPEMAIbHO
XOJIOJIHbIC U Teruibie Mecsibl (Tabmuia).

Camoii cypoBoii 3umoii B Kazaxcrane (Bmpouem, Kak ¥ B CeBepHOM Touyiiapuu) 3a nociennue 100 ner
obu1a 3uma 1968-1969 rona, koraa cpeaHss TemIiepaTypa ssHBapsi coctaBuia B Anmarsl munyc 14,5 °C, B
Typkecrane munyc 15,4 °C, B Kezputopae munyc 19,0 °C, B XKeskasrane munyc 26,8 °C, B Kokieray
munyc 28,3 °C, B IlerpomasnoBcke munyc 30,0 °C (Takas ke Temieparypa OTMEYanach W B SIHBape
1893r.), B Acrane munyc 30,1 °C u B Atbacape wmunyc 31,6 °C, BEIHYHHBI CPEIHUX MECSIIHBIX
aHOMaJHi TeMnepatyp nocruranu muHyc 8,9 — munyc 14,6 °C [4-6].

Ta6auua — CpexHue 10 TEPPUTOPUM 3HAYEHMS AHOMAIUM TEMIEPATYPhl BO3AyXa JUIA SKCTPEMAIBHO XOJOIHBIX
(3X) u Terubix (OT) mecses [6]

SIHBapb Mronp
Hlecainerne OX ropsl | DT e OT roasl | DT OX roabl | DT, OT roasl | DT
1940 -9,4 1948 7,8 1941, -3,7 1940, 3,8
1945, -3,2 1948 1,7
1940-1949 1046, 38
1947 -3,6
1950, -11,3 1950, 36
1954, -7,4 1957, '
1950-1959 1956, -7.3 1959 :g’g
1957 -6,7 '
1960-1969 1969 -14,6 1960 -4,7 1965 4,1
1972, -10,9 1976 7,1 1972 1974, 3,8
1970-1979 1974, -6,6 -3,6 1975 2,8
1977 -11,2
1983 7,5 1983, 3,8
1980-1989 1984, 41
1989 4,9
1990-1999 1996 -6,8 1992 7,3 1994 -4,5 1998 4,9
2006, -8,7 2002, 114 2003 2008 2,8
2000-2009 | 2508|100 | 2007 | 11,0 28
2011, -7,8 2010 2012 4,0
2010-2012 2012 68
Bceero 14 6 12 11

B nocnennue necsrunerus neto 2012 rona ObUT0 TEIUIBIM U SKCTPEMAIBHO TEMJIBIM HA BCEH TEPPUTOPUU
pecniyOnuku. [lonoxurensHble aHOMaIUU TeMIiepaTypbl Bo3nyxa coctasisuin 0,1-4,0 °C. Hanbonpime
aHOMAaJIUM TEeMIIEpaTyphl BO3AyXa HaOmogamuch Ha 3amane — 2,5-4,0 °C, ¢ MakcHMyMOM Ha ceBepe
AKTIOOMHCKO#M oOnactu, rae aHoManuu Oblau Bbimie 4,0 °C. He0osblie aHOMaMK TeMIEepaTypbl
Bo3ayxa — 0,1-1,0°C Obumn B paiione o3epa banmkam m Kazaxckoro menxocnounuka. Ilo maHHBIM
oonpmucTBa MeTeoctanrmii (6omee 90%) mero 2012 roma Bomuto B 10% caMbIX JKapKHX JIETHHX
Ce30HOB [7].

B pamkax naHHO# paOOTHI pacCUNUTHIBAIOCH FOJOBOE YHCIIO JKAPKHUX JTHEH, KOT/Aa CyTOYHBIH MAaKCUMYyM
temnepatypsl Bo3ayxa mpessimaer 30 °C [8] u umcno nHEH ¢ CHIBHBIMH MOPO3aMH, ¢ TeMIEPaTypoi
Bo3nyxa Himwke munyc 30 °C (Pucynok 2).

B pacnpenenenun umcia OHEH € BBICOKMMH TeMIlEpaTypaMH, HpeXIe BCEro, CleAyeT OTMETHTh
30HanbHOCTh. Ha GonpmmucTBe cranimii CeBeproro Kazaxcrana yucno aneit ¢ temmeparypoi > 30 °C
cocrapisier 10-20. B BocTOYHBIX HHM3KOTOpHbIX paiioHax (Pummep, OproBCKHi MOCENOK) BBICOKHE
TeMIeparypsl HaOMIOJar0TCsl KpaiiHe penko, He Oonee 3-5 nueld B snetHuid Mecsn. B IlenTpansHom
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Kazaxcrane nabdmonaercs 20-30 gueit ¢ Temnepatypoii > 30 °C, gocturas B oTAenbHbIX paiionax 40-50
JIHEH; Ha 1ore pecnyOJinkH, B mycThiHe Kbi3plikym Bo3pacTaet 10 115 nueit. Kacnuiickoe Mope cMsrdaer
KIUMaT Y3KOM NpUOpEeKHOW IONOCH], TAE€ YWCIO AHEH ¢ CHIBbHOW »xapoil cocrtasmser 50-70, T.e.
3HAYNUTENIFHO MEHBLIE, YeM B MOJYIIyCTBIHHBIX palioHax Ha TOH ke mupoTre. B ropHeIx pailoHax iora u
foro-soctoka Kaszaxcrana (Beime 1500 M) Ttemmepatrypsl Bozayxa > 30°C  mpakTHYeCKH He
HaOJIOIaI0TCSl.

IToutn BO Bcell rokHOM monoBmHE Kazaxcrana yBenMYWBaeTCs KOJMHYECTBO ITHEH C TeMIIepaTypoi
Bo3ayxa Beime 35°C — Ha 1-3 gus kaxkapie 10 mer. OOmas MpPoOaO/HKUTEIBHOCTh TEIUIBIX MEPHOI0B
craHoBUTCA Oomble — Ha 1-4 nua/10 ner.

Pucynok 2 — CpexHeromoBoe 4uciio nTHei ¢ Temmeparypoit Bozayxa Beime 30 °C (a) u Hike Munyc 30 °C (6) mo
teppuropun Kazaxcrana

3AK/IIOYEHUE

B pesynbprare mpoBenEHHBIX UCCIIEAOBAHUH TOTYYCHBI CISIYIOINE BHIBOIBL:

1. B wuccnenyemom mnepuose B Kasaxcrane HaOIIOaIoCh IOBCEMECTHOE IOBBIIIEHHE NPU3EMHOM
TEMIIEPaTyphl BO3/IyXa, KaK B IIEJIOM 3a T'0Jl, TaK U BO BCE CE30HBI.

2. B cpenHeM mo paccMaTpHBaeMON TEPPUTOPHU OTMEYaeTcsl ciabas TeHAeHIws (CTaTHCTHYECKH
HE3HAYMMast) K YMEHbBIIEHHIO T'010BbIe CyMMBbI ocakoB Ha 0,2 mm/10 ser.

3. PaccuuTano ToJ0BOE€ YMCIO JKApKUX JAHEH, KOrga CyTOYHBIM MaKCHMyM TEMIIEpATyphl BO3LyXa
npesbimaer 30 °C u uncno aHel ¢ remneparypoii Bozayxa Hike muayc 30 °C. ITokazano, uyTo o0mas
MPOJODKUTEILHOCTh TEIBIX MEPHOMOB CTaHOBUTCSA Oosbiie — Ha 1-4 musa/10 met. TlpakTudecku
MMOBCEMECTHO Ha Teppuropun KazaxcraHa HaOmogaeTcs TEHISHIMS YMEHBIIEHHS ITOBTOPSEMOCTH
MOPO3HBIX JHEH.

4. TlpuBeneHHbIE pE3YyJIbTaThl PETHOHANBHBIX M3MEHEHMH KIMMaTa MPEICTABIAIOT HAydHBIA U
MPaKTUYECKUH MHTEPEC, MOTYT OBITh UCTIONH30BAHEI IPH PEIICHUN Pa3IMYHBIX 337129 XO3IHCTBEHHOM
TESITENHHOCTH.
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PE3IOME. Ilo nansabiM HaOmromeHuid 3a 1982-2012 rr. BBINONHSIICA aHAIM3 IOJIEH TeMIepaTypbl
BO3AyXa M aTMOC(EpPHOIro NaBJICHUs Ui CICAYIOIIMX PErnoHOB AsuaTckoi Teppuropuu Poccumn
(ATP): 3amaamnas, Cpennsisi Cubupb, CeBepo-Boctok, Ilpumopbe, a Takxke I[Ipenbaiikanbe u
3abaiikanbe. YCTaHOBIEHO, YTO TPEHABl CPEAHErOJOBOH TEMIIEPATypbl MOJOXKHUTEIBHBl U
CTaTUCTUYECKU 3HAYMMbl AN BceX pernoHoB, kpome Cpemnerr Cubupu. Ha Cesepo-Boctoke
MOTEIUICHHE MPOUCXOTUT C HauOOJIbINeH CKOPOCTHIO. B 3uMHME Mecslbl BO BCEX perHOHaX, KpOMe
[Tpumopss, HaOmOmaeTcs CMeHa Mpolecca IOTEIUICHUS IPOIECCOM IOXOJIOJAHUs, MpUYeM
MaKCHUMaJbHOE 3HAYMMOE yMEHBILICHHE TeMIIEpaTyphl mpoucxonwio B nekadpe B Ilpenbaiikanbe u
3abaiikanbe.  YKazaHHbIE  TCHJACHIUM B W3MCHEHHHM  TEMIIEPAaTypbl  COMPOBOXKIAIOTCS
COOTBETCTBYIOIIIMM POCTOM BEJIIMYUHBI aTMOC(HEpHOro maBieHus (HauOoJblIas CKOPOCTh OTMEYACTCs
B 3amanHoit CubupH) U CBsI3aHbI, B IEPBYIO OYepe/ib, C MPE0OIaatoUM BKIAIOM IUPKYISIHOHHBIX
(akTOpOB, TO €CTh MPOLIECCOB, OMMCHIBAEMBIX HHACKCAMH INI00ANbHON UPKYJIISIHH.

Abstract. An analysis of temperature and atmospheric pressure was carried out for the period of 1975-
2012 using observational data of meteorological stations over the following regions of the Asian
territory of Russia (ATR): West and Middle Siberia, North-East, Primorie, the Baikal region. It was
found, that annual average temperature trends are positive and statistically significant for all regions,
besides Middle East. The warming occurs with the highest rate in North-East. In winter months there
is a tendency to deceleration of surface temperature increase in all regions, besides Primorie. The
highest statistically significant temperature decrease was observed in December over the Baikal
region. These trends in temperature changes are accompanied with corresponding atmospheric
pressure rise (with highest rates in West Siberia) and deal with, firstly, with dominant contribution of
circulation factors, i.e. the processes, described by global circulation indices.

KJIOYEBBIE CJIOBA: wu3MeHeHHME KiIMMara, TeMIeparypa BO3AyXa, aTMocdepHOe aBlICHHE,
LUPKYJSIIUOHHBIE (PaKTOpBI, pernoHsl, A3uarckas teppuropust Poccun

Keywords: climate change, air surface temperature, atmospheric pressure, circulation factors, regions,
the Asian territory of Russia

BBEJIEHUE

C mnavama XXI| Beka xapakTepHOH OCOOCHHOCTHIO M3MCHEHHUS TIJIOOAIBHOTO KiIMMaTa SIBJISETCS
3aMe[UICHHE pOCTa TEMIIepaTypbl IMOBEPXHOCTHOro Bo3ayxa [1] u rmroGanbHOW —TeMIeparypbl
MOBEPXHOCTH OKeaHa [2]; BO3HMK/IA TaK Ha3bIBaeMas «Iay3a» B IJIO0AILHOM MOTEIUICHHH. BO MHOTHX
pa60Tax OTMECUYACTCA pa3JIH‘IHBII>'I OTKJIMK PETrUuOHAJIIBHBIX KIMMATUYECKHUX CHCTEM Ha rnoGaanoe
noTeruieHre. B HEKOTOPBIX palioHax Ja)ke MPOUCXOIMIIO moxooaanue [3].
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