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HAVYHBIE CTATBH I'uapomereopo/iorus H 3K0J10rHA
Ne3 2018

VK 551.584.5; 551.582

Kann. texn. gayk K.K. [{yvckaeB !
C.T. AxmeToBa '
A P. CyreiiveHoBa |
I.0. Opakosa :

JHHAMHKA H3MEHEHHA TEMIIEPATYPBI BO3JYXA H
OCAJKROB BT OPOJIE A/IMATDBI

Karoueepte cioéa: ocagkH, TeMIlepaTypa BO3Iyxa. aHOMAaIHH, CpelHee
KBaJpaTHIECKOe OTKIOHEHHE, Te(HITHT 0CaJKOB, HOpMa

B oaunoil padome paccMompersl 0COOeHHOCHIN ePEMEHHO20 prc-
npeoeleHia OCHOBHBIX KINMAMUYECKUX NAPAMemPoe (IeMnepanipsl eo3-
ovxa u ammocepHuix ocadkog) e copode AlMamsl  3ad  NEPUOO
1915...2014 zo0v1. O0HOII U3 CePbe3HBLIX NPOOTeM Heloeeyiecmed Ha Ceco-
OHAWHNL OeHb A.TAEeNCA 2100ATbHoe UsMerHeHle KTumvama. TTosmony uc-
CTe00eaHIe BPEMERHHOC0 X00d MeMNEPanVpsl U 0CAOKOE € HACIOoAljee
EpeMA A.TAENCA 00HOI U3 AKNIVATLHBLIX 3a0a4. Koledbanua memnepamypst
U KOIUYECed 0CAOKOE HANPAMVIO TUA0M HA CINOK PEK 1, & 00UeM, Hd
cuopoaocuHecKull pexcum. B padome anamusupyviomca epeMeHHoll X00
meMnepamypsl 8030vxa 1 ammocgepHuix ocaoxoe. ConocmaeieHsl cpeo-
Hlle MEeCAYHbIE 3HAYEHUA MeMNepamypsl U 0CAoxKoe Ho O0ecAmUIemIAM.
Paccyumarst cpednue xeadpamudeckiie omMKIoHeHIa mesnepanypsl eos-
0VXa U onpedeneHsl KpViHble aHoMani (eetuqunoli 1,5a). 3a paccaampu-
EdeMbie Ce30Hbl HANOEHBI 2006 ¢ Oeq@uuumMoM OCAOKO8 U ¢ OOITLHBIMU
ocaoxkaviy. Onpedenexo, 4mo 8 NocieoHle 0ecAMIIeMUA 1Uc1o NOTOXNCH-
TNETLHBIX AHOMATUL THEMNEPATINDB! VEETUHILTOCS.

B mociennHe JecATHISTHA OTMedaeTcd MOTEIIeHHe KIHMaTa, KOTopoe
NposBIASTCA KaK B TModaTpHOM MacmmTade, TaK H Ha Beeil TepputoprH Kasax-
cTaHa. [ToBeImeHHe NpH3eMHOI TeMIIepaTyphl BO3IyXa MPOHCXOAHT TakkKe H B
Aamatel. [I3MeHeHHe KIHMAaTa OKasblBaeT BIHAHHE Ha MHOTHE NPHPOJHBIE
IPOIECCHL, B TOM YHCIE Ha THAPOIOTHYSCKHH pekHM pek. [103ToMy BakHO BEI-
ABHTH 3TH H3MEHEHHA H OIeHHTh, HACKOIBKO OHH 00YCI0BISHB TAKHMH Xapak-
TepPHCTHKAMH KTHMAaTa Kak TeMIepaTypa Bo3ayXa H aTMocdepHele ocaakH [2].

' KasHVY uM. a1p-®apabu. r. Anvatsl. Kasaxcran
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Ha teppuropun KasaxcraHa HEpaBHOMEPHOE pacIipele/IeHHE OCaIKOB H
H3MEHIHBOCTh TeMIepaTyphl 00yCIOBIEHRl OOIBINON MHPOTHOI MpOTAKEHHO-
CTBI0 H (H3HKO-TeorpadHISCKOH HEOTHOPOJHOCTBO. MecTHBIE pe3KO KOHTH-
HEHTAJIbHEIE YCIIOBHA ONPEeIeA0T HEYCTOHYHBOCTE METEOPOIOTHYSCKHY BEIH-
YHH, YTO BJIHAET HAa MHOTHE OTPAciIH 3KOHOMHKH, 0COOEHHO Ha CEIbCKOE X034M-
CTBO. CTPOHTEIBCTBO, HE(PTEra30ByK MPOMBIILTEHHOCTE. 3HAHHE TEeHICHIIHI HX
H3MeHEHHA NI03BO/IAI0T BEIOPAaTh ONTHMAIBHYIO CTPATETHIO ONEPATHBHOH padoThl
H YMEHBIIHTE VOBITKH, CBA3aHHBIE C OIACHBIMH IepenalaMH TeMIIEpaTypel H C
Te(HITATOM HIH MepeH30hITKOM 0CAIKOB. a B HEKOTOPBIX CTy9adx HMETh OITyTH-
MV TIPHOBLTE. 3a MoCIeqHee JeCATHISTHE B MHPOBOH HayUHOH IHTEpaTypPE IIH-
poxko olcyxIaeTca npodiemMa H3MEHEHHA KIHMAaTa, KaK 1714 OTAEIbHEIX PaioHOB,
TaK H L1 BCEr0 3€MHOI0 Iapa.

Pembed 3eMHOH MOBEPXHOCTH HIPaeT BaKHYK) POIb B paclpeleTeHHH
ocagKoB. XapakTep H3MeHEHHA KOTHYEeCTBAa BRIMATAIOIIHX OCAJKOB C BBICOTOI
MECTHOCTH. KaK H3BECTHO. HMEET ONpPEICICHHBIE 3aKOHOMEPHOCTH, 3aBHCAIIHE
OT 3KCIO3HIHH TOPHBEIX CKIOHOB OTHOCHTEIBHO MPOXOIAIIHX ()POHTATBHBIX
pa3aenoB, KPYTH3HBI CKJIOHOB, BEICOTEI Top H T.I. [3. 5]. OcHOBHEIMH (pakTOpa-
MH, ONpPEIeTAINIHMH TeMIepaTypPHBIH peKHUM. THI H JBHKEHHE BO3IYIIHBIX
Macc. pa3BHTHe (DPOHTATBHBIX IPOILECCOB H aTMOC(EPHBIX 0CcadKoB I1A QopMH-
POBaHHA TH00I0 3eMHOIO KJIHMATAa, ABIAKTCA paJHALHOHHBIE H LHPKY/IALHOH-
HBIE YCTI0BHA. B To e BpeMid BaKHO BIHAHHE aTMoc(epHOH MHPKYIALHH. IPo-
ABIAOIIEECA B CTOKHOM UepeI0oBaHHH XOTOIHBIX H TEIUTBIX BO3AVIINHBIX Macc, H
HX B3aHMOJISHCTBHH B Pa3HBIX CE30HAX.

Kak H3BeCTHO. TeIUIOBAA SHEPIHA IS/KHT B OCHOBE BCeX aTMOC(EpPHBIX
IIPOLECCOB H MO3TOMY TeMIlepaTypa BO3AyXa ABIACTCA OJHHM H3 BaKHEHIIHX
371eMEHTOB IMOTOJBl H KIHMAaTa. | epMHYECKHH peKHM BO3ayXa (opMHpYeTcA
1101 BIHAHHEM KaK MaKpoMacIITaOHBIX. TaK H MECTHBIX ¢akTopoB. K Makpo-
MacmTaOHBIM (aKTopaM OTHOCAT aTMOC(EpPHYI0 HHPKY/IANHIO, pagiHalHOHHBIH
PeKHM H XapakTep NOACTHIAIOMIEH IIOBEPXHOCTH, ONpeleldeMble INHPOTOH
MECTHOCTH. CTEMIeHBH KOHTHHEHTATBHOCTH H MakpopeasedoM. Kpome HHX Ha
TEPMHUYECKHA pPeKHM OKa3BIBAIOT BIHAHHE H MECTHBIE VCIOBHA: ME30- H MHK-
popeabed. XapaKTep PacTHTEIBHOCTH H MOYB. OIH30CTh BOIOEMOB H T. 1., UTO
IIPHBOJHT K CJIOKHOH KapTHHE IIPOCTPAHCTBEHHO-BPEMEHHOI'Q paclipele/IeHH
TeMIIepaTypsl. ITH (PaKTOPBI MIPHBOJAT K OOIBIIOMY pasHOOOpa3HI0 TeMIepa-
TYpHBIX ycaoBui B Kazaxcrane [12].

['opox AnmaTel pacIionokeH B IeHTpe EBpa3Hiickoro KOHTHHEHTa, Ha
roro-poctoke PecnyOmuku KasaxcraH. B npearopeax Iliefickoro (3ammniicko-
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ro) Amaray. [ eorpadudeckne KoopIHHATEL 77° B.A. H 43° ¢.mI. AIMaTEl Haxo-
OHUTCA HAa OIHOH Mapa/UIeIH ¢ TAaKHMH H3BECTHBIMH IopoJaMH Kak [arpel H
BraguBocTOK. DTO Tako# ke NPeAropHselil ropona kak /[ymante uiaH Epesas.
O6mas mIomas ropoda okono 702 kM’ OH pacloloieH B J0THHE pek Boab-
mad 1 Mamnagd AnvaTHHKa H HX NPHTOKOB, CTEKAKINHX C JIeIHHKOB. [ OpHEIE
PEKH H 03epa — ITIaBHBII HCTOYHHK BoJocHaOxeHHA Anmarel. KiuMmar B ropoe
PE3KO-KOHTHHEHTANBHEBIH €O 3HAYHTEIBHBIMH KOIeOaHHAMH TeMIepaTypel He
TOTBKO MY C€30HaMH. HO H B TeUeHHE CyTOK [4].

[T3yueHHEM aHOMATHH TEMIIEpaTypbl H OCAJKOB Ha TeppHTOpHH Kasax-
CTaHa 3aHHMATHCH TakHe yueHble, Kak Unuacos I .H.. Typymuna [.K.. boromro6o-
Ba E.B. [1. 9. 11]. B narHoi# paboTe paccMOTpeH BPeMeHHOH X0 TeMIepaTyphl
H aTMoc(epHBIX 0cagkoB B I. AmTMatel 3a 100 1er. 14 HCcaeI0BaHHA B3ATEHI
CpeIHeMecAUHbIE 3HAUEHHA TeMIOepaTypPhl BO3ayXa H KOJHIECTBO OCAKOB 1714
M Ammvatel 3a nepuog 1915...2014 rr.

IT3MeHYHBOCTh TEMIIEPATYPBI BO3IyXa H OCAOKOB ABIASICA BaKHBIM
tdakTopom. OHa XapakTepH3yeTcs CAeIyIONIHMH CTAaTHCTHUSCKHMH IapaMer-
paMH: aHOMAIHA, CpelHee KBaJpaTHUYeCKOoe OTKIOHEHHe, Ko3()(HIHEHT BapHa-
ITHH., KO3 (HIHEHTH acCHMMETPHH H 3Kcmecca. CTaTHCTHYECKHE XapaKTepH-
CTHKH CPeJHEMeCAYHBIX TeMIepaTyp Hcclaeaoamuck Undacoseim [ .H. 1 apy-
THMH V9eHBIMH [6. §]. O1Ha H3 OCHOBHBIX XapaKTepPHCTHK H3MEHUHBOCTH TeM-
mepaTyphl H OCAIKOB — CpeIHEee KBaApaTHUECKOe OTKIOHEHHE.

(1)

JTOT nokasaTens Ooree yaodeH, UeM THCIIEPCHA, [TOCKOIBKY OH OIpee-
JIA€TCA CPeIHHM OTKIOHeHHeM. CpelHee KBagpaTHUYECKOE OTK/IOHEHHE IIOKAa3blBa-
€T OTKIOHEHHE 0T cpeIHeapH(MeTHIeCKOr 0 3HAUeHHA B BapHAIIHOHHOM pATy [7].

Jlna ompeneneHHA MecsleB ¢ AedHIIUTOM H H30BITKOM OCaTKOB HC-
nonbp3yeTcA oOmenpHHATaA KiaccHQHKamua. [JedHIHT ocagkoB — (MeHee
80 %), HOpManpHBIE yernoBHA ocagkoB — (oT 80 mo 120 %), u3deITOuHOE VB-

naxHeHHe (BbIme 120 %). OJHOH XapakKTepHCTHKH KR, HeIOCTaTOYHO, TAKKe

HVAHO 3HATE BEPOATHOCTD coOprTHA P :

=2 100%. (2)
R

rac R!- — KOJTHYeCTBO BBITIABIIIHX OCAJKOB 3a JaHHBIH MeCAIl. MM: R - CpedHee

MHOTOJIETHEE KOTHUECTBO OCAIKOB 3a JaHHBIH MECHLL. MM.
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Kazaxcran pacnoioikeH B OeHTpe MaTepHKa. [lo3aToMy paclpeneneHHe
0CaJKOB H TeMIIepaTypbl HMEET CBOH 0CO0eHHOCTH. COrl1acHO HCCIEI0BAHHAM
Vremesa A.C.. BBIHOC TEIUIBIX H XOJIOIHBIX BO3OYIIHBIX Macc H LHPKYIALHA
aTMOoC(epsl IPH HX B3aUMOISHCTBHH B PAa3HBIX KIHMATHUECKHX VCIOBHAX CIIO-
coGCTBYHOT (hOPMHPOBAHHID OCAJKOB. Bee 3TO NPHBOIHT K HX OOTBIIOMY pas-
HooOpa3Hui. [THTEHCHBHOCTE CE30HHBIX H MEATO/I0BBIX KOIeOaHHH TEMIEpaTy-
PEI H ocagkoB B Kaszaxcrane oTiHuaercad OOIBIIHMH CYTOUHBIMH H T'OJOBBEIMH
aMILTHTY 1aMH. OporpadHuecKoe paclolokeHHe TOpPoa BIHAST Ha HHTCHCHB-
HOCTB H IPOJO/DKHTEIRHOCTE ocagkoB [10]. B HacTosfmee Bpema BCIEICTBHE
rnofalpHOTO MOTEIVIEHHA HalIraaeTca H3MEHEeHHE KOIHISCTBa 0CAIKOB.

BaxHbIM ABIAETCA HCCIEJOBAaHHE BPEMEHHOrO Xoja TeMIepaTypsl. B
Ta0n. 1 gaHel cpedHHe 3HA4YeHHA CE30HHOH TeMIIepaTyphl BO3IyXa IO JECATH-
JetHaM 3a 1915...2014 rT.

Tabmuna 1
CpeaHHe 3HAYEHHA TeMIIepaTypPhl BO3IyXa H aTMOC(EPHBIX 0CaIKOB 110
IecATHIeTHAM
3HMa BecHa Jleto OceHp

[Iepuon

t.°C [R.am| £.°C R .| 7.°C |R. v £.°C [R . nm
1915...1924 -57 292 97 835 221 373 10.2 368
1925...1934 -6.7 294 97 773 221 389 9.0 400
1935...1944 -55 31.0 99 80.7 226 332 91 463
1945...1954 -59 308 9.7 89.8 21.7 489 8.7 46,0
1955...1964 -48 340 95 1042 221 472 93 398
1965...1974 -39 309 9.6 961 220 40,6 92 446
1975...1984 47 349 102 91.1 226 380 92 504
1985...1994 -33 41,6 93 958 222 420 94 447
1995...2004 -29 42,1 104 939 228 507 104 479
2005...2014 41 398 11.8 93,7 237 389 11.2 46.3

CornacHo Tabn. 1, B mociaeaHHe OecATHISTHA Hadmrwoaalock HeOomb-
[0 MOBBINIEHHE TeMIlepaTypel. ocobeHHo 3uMoil. Hampumep, ecId cpelHa
TeMIlepaTypa B nepuoa 1925...1934 rr. roa Ovl1a -6.7 °C. TO 3a mocIeaHee ae-
CATHIIETHE 0Ha MeHAnack oT -2.9 °C go -4.1 °C. Takasd ke TeHIeHIHA HaOIHO-
JaeTcAd H BO BpeMEHHOM XO07I€ 0CaJKO0B.

BpemeHHOH X014 cpelHeH TeMmIepaTypel BO3ayXa H aTMoc(hepHBIX
0cajJKoB B I'. ATMaThI 3a 3UMHHH C€30H NpHBeAeHHI Ha puc. 1. Cpeanad Temme-
paTypa BO3ayXa B 3uMHee BpeMdA B TedeHHe 100 mer koaebatack ot -2.9 °C 10
-6,7 °C. B pesyapTaTe pacCMOTPEHHA I10 JeCATHISTHAM MBI BHIHM, 4YTO B IIO-
ClleJHHEe TOABl TeMIlepaTypa VMEHBIIHIACE 10 CPaBHEHHIO C IIPEIBIIVIIHM Te-
cATHIeTHeM. MHHHMATbHBIE 3HAUSHHA CPeIHEH TeMIepaTyphl BO3AyXa B 3HM-

5

A



HHH ce30H HaOmromamHceh B 1925...1934 romax. a HaHOoIbIlee 3HaueHHE B

1995...2004 rogax. KoamdgecTBo atMocepHBIX 0CaTKOB MEHATOCh aHATOTHIHO

X0y TeMIIepaTyphL. ITOBEIMIEHHBIM 3HAUSHHAM TeMIIepaTyphl COOTBETCTBYET

VBCIHUCHHS KOMTHYECTBa OCAIKOB. JﬂkTMOC(bepHBIE ocagkH KoaedaIHch B npeic-

nax 29.2 m 42.1 mm. Ha puc. | BHIHM. 9TO B IIOCIEIHHE I'OABI TeMIIleparypa

BO3OVXa H ﬂTMOCE]]ﬁpHBIE 0CaAIKH YMCHBITHIHCE.

t, °C E, v
_2 | 1 1 L] I | 1 1 ] 45
=T =T e = = =1 = =TI o =

B T O B L T~ SR B - S o B = = —
PN . S S - =
- ¥ T 3T 9T 97 = (2] 1 40
4 Fown e T W W W e 7o
e T . s ) o
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—_—— -0
-8 b - 25

Puc. 1. Cpeorue 3HaAYeHUA MeMNepPamypst 030vxa (1) i ammocghepHoix

ocaoxoe (2) e 3unHull nepuoo no M Amvamer.

Ha puc. 2 M0%HO YBHIAETh X0/ cpeHeH TeMIepaTypsl H aTMOC(ePHBIX

0CAIKOB B I'. ATIMATHI 3a BeCeHHHH MMepHOI.

t,%C R

12 r 1

1+

10+

1915-1924
1925-1934
1935-1944
1945-1954
1955-1964
1965-1974
1975-1984
15985-125%4
1395-2004

2005-2014

. MM

110
100
50
80
70

Puc. 2. CpeoHriuie 3Ha4eHuA memnepanypsl €030Vxd i dimMoc@epHbIX 0CaoKoe 8
gecenrull nepuoo no M Amvamer. Yei. o6o3H. ey puc. 1.

CormacHo PHC. 2. B BeCceHHee BpEMA Habmo1aeTcd YBeITHYCHHE TCMIIC-

patypel. CpeaHaA TeMmIepaTypa BO3Iyxa BeCHOH Oblla paBHOMEPHO paclpeie-

TeHa 10 6-To JecATHIeTHA (9.5...9.9 °C). 3aTeM HECKOIbKO YBEIHIHIACh B 7-M

gecatanetHn (10.2 °C). MaxkcHMalpHBIE 3HaueHHA cocTaBaatH 11.8°C B

2005...2014 ropax. a MHHHMAIBHOE 3HaueHHE cocTaB1ato 9.3 °C B mepuong

1985...1994 rogos. B sToM gecATHIeTHH HadlHIanach HH3KaA CpPelgHAA TeM-
nepaTypa B MapTe, anpele H Mae. MakcHMalbHOe 3HaUeHHEe 0CaJIKOB B BeCeH-

Hee BpeMA cocTaBaano 104.2 mm (1955...1964 r1.). MHHHMATBHEIE 3HAYSHHA —
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77.3 MM B 1925...1934 1. B nmocneguue 20 1eT HadnmrogaeTca HE3HAYHTEIBHOE
VMeHBIIIeHHE KOTHYeCTBa 0CaIKOB.
B pesynpTare cpaBHEHHA CpeIHHX 3HAYEHHH IIEPBOTO ISCATHIETHA C pe-
3yJIBTaTaMH MIOCIETHETO. HAOMKTAETCA 3HAYHTETBHOE MTOBBITIEHHE TEMIIEPATYPHI.
Ha puc. 3 nokasaHd X0 cpeIHeH TeMIIEpPaTypPel H O0CAJKOB B I'. ATTMAaTEI
B JI€THHH NepHOI.

t, 7 C E., nam
2 AEE]

4 &0
2T 1 45
5 b 4 40

1 3%
21 1 L L 1 L L 1 L L 30

1915-1924
1925-1934
1935-1%44
1945-1954
1955-1564
1965-1974
1585-19%4
19952004

1975-1954
2005-2014

Puc. 3. CpeoHue 3Ha4eHUA MeMNepamypsl 8030VXd U AMMOCQEPHBIX 0CAOKOE 8
Jdem#uil nepuoo no M Aivamst. Vea. 06034, cm puc. 1.

Cynd mo cpelHHM 3Ha4eHHAM JIETHETO Ce30Ha, TeMIIEpaTypa MOBBICH-
71aCh. @ KOTHYECTBO OCAIKOB 3a MOCIeIHee IeCATHISTHE PE3K0 COKPATHTIOCE.

Jletom cpenHAA TeMmepaTypa BO3AyXa H3MeHHIAach 3a JeCATHIETHA B
HHTeppane 21.7...22.8 °C. B nocaennee gecaruierne (2005...2014 rr.) Hadmomo-
JaTachk MakKCHMalbHasd CpelHAd TeMIlepaTypa, Koropad cocraBHaa 23.7 °C.
CpenHee MHHHMAIBHOE 3HAYEHHE TeMIEpPATypPhl BO3AyXa JIETOM OTMEYalIoCh B
mepuox 1945...19541r. u cocraBuno 21.7 °C. KommuecTBo aTtMocdepHBIX
0CagKOB BRINAJaT0 HepaBHoMepHO. B 1915...1924 rr. maOarogatock MHHH-
MalIpHOE 3Ha4YeHHe, KOTOPOe COCTABIAT0 37,3 MM. a MaKCHMAIbHOE 3HAUCHHE B
1995...2004 rr. coctaBaazo 50.7 MM. BepoATHee Bcero. Ha (pOHE MOBBIMIEHHOH
TeMmepaTypsl Bo3ayxa B 2005...2014 rr. koaH4ecTBO aTMOC(epHBIX OCaTKOB
VMEHBIIHIOCE. B 1945...1954 1 1955...1964 rogax cOOTHOIIEHHE MEKIY TEM-
IEPaTYPOH H ocaJKkaMH OBLTO ITPOTHBOIIOIOAHBIM.

B oceHHHH mepHOI 3HAUHTEIBHBIX OTKJIOHEHHH BO BPEMEHHOM XOIe
CpPeIHHX 3HAUeHHH TeMIepaTypsl Bo3dAyXa H aTMOCQEpPHBIX OCAJKOB HeET
(puc. 4). CpenHaAd TeMIepaTypa Bo3ayXa H3MeHAnacs ¢ 8.7 °C (B 4-M gecATHIe-
i) 10 11.2 °C (3a nocaegnee aecaruiaetHe). HaGmogaerca ycrofunBas TeH-
JIEHITHA MOBBIIIEHHA TemmepaTypsl ¢ 1975...1984 rr. CpenHue 3HaUeHHA ocal-
KOB KonedmoTca B HHTepBane 36.8...50.4 M. ITocne 1975...1984 rogos komau-
YECTBO OCAJKOB YMEHBIIHIOCH, 3aT€M CHOBA HAOIKIaeTCA POCT H B IOCTIETHEE
JecATHIETHE CHOBA HAET craj.
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t, =
12,0
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Joarocpodsoe MpOrHO3HPOBAHHE aHOMATIHI 0CaJKOB H TeMIIEpPaTypHl
ABIASTCA OJHOH H3 Ba/KHECHIIHX H CI0KHBIX 3aJa4 METEOPOIOrHH. AHOMATHAM
[IOCBAMICHBI MHOTHE padoThl. B KOTOPBIX B OCHOBHOM HCCISIYIOT CHHOITHYE-
CKHE MEeTOBI J0ITOCPOYHOI0 IPOTHO3HPOBAHHA.

B 1adx. 2 npuBeaeHa NOBTOPAEMOCTE (YHCIIO CIIYYaeB) KPYIIHEBIX I10JI0-
KHTeIBHEIX (N+) H oTpHIaTeIpHEIX (N—) aHOMATHI TeMIepaTyphl BO3AyXa 114
M AnMmartsl.

Tabmuna 2
YHCI0 cIyYaeB ¢ KPVIIHEIMH MTOI0KHTEIBHEIME (N+) H OTpHIATeIBHEIMH (N—)
AHOMAIHAMH TeMIIEpaTyphl Bo3ayxa Ha M AlmaTer

Ce3oH
JHMAa B&CHaA JIeTO QCeHB
© B o) =
(=) ey © vy & v o vy
A — Al - Al — M -
.-— J.l'-\. _— ,-"'\. _.— ,-""\. —_ ."-\'L |
- = - — - — << =
= < = z = < = <
+ — + — + — + — + — + — + — + —
45 46 12 24 44 46 25 21 27 25 § 10 42 37 20 18

KpynHble agoMalIHH TeMmmepaTypsl BO3AyXa paclpelelleHBl HepaBHO-
MepHO. CaMble BBICOKHE 3HAUEHHA aHOMalIHil HaOmJarTCcAd 3HMOH H BeCHOH.
JleToM 4YHCIO aHOMAIHH BEIMIE CPEIHEKBAAPATHUECKOTO OTKIOHEHHA COCTAB-
mwieT 25...27. EclIH pacCMaTpHBATh 110 JECATHIETHAM, TO B II€PBBIE NecATHIIE-
THA MNOpeoOIagano KOMHYECTBO OTPHIATEIBHBIX aHoMamHi (1915...1924,
1925...1934, 1935...1944, 1945...1954, 1955...1964). a NOIOKHUTEIbHEIE AHO-
MaJIHH npeobi1again B TeUeHHE MTOCIeIHHX TeCATHISTHH.

3a HceleayeMBlil mepHo OBLTH pacuHTaHBl CTATHCTHUECKHE XapakKTe-
PHCTHKH TeMIICpaTyphl BO3AyXa H ocaikoB. B T1abm. 3 mokasaHbl 3Ha4YeHHA
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CPEOHETO KBAaIpaTHYECKOTO OTKIOHEHHA TEMIEPATYpPBl H OCAIKOB 3a HCCIIe-
TyeMblil mepHo I, paccuHTaHHbIe Mo gopmye (1).

Tabmuna 3
Cpennee KBaapaTHYECKOE OTKIOHEHHE TeMIIEpaTyPHI BO3AVXa H 0CaIKOB

Mecsan s Op
slHBapH 2.9 14.1
@eBpaib 3.5 15.9
Mapt 2.7 30.8
Amnpens 1.9 472
Mait 1.6 43.9
MTroHB 1.4 33.2
Hrons 1.2 249
ABryCT 1.3 19.5
CeHTa0pp 1.5 20.1
OkTAOpB 2.0 34.1
Hoabps 2.8 24.5
JlexaOpb 3.5 18.9

CornacHo Tadn. 3. MaKCHMAalIbHOE 3HAUeHHE CPEIHEro KBaIpaTHUeCKO-
ro OTKIOHEHHA TeMIlepaTyphl B ()eBpalde H Aekadpe cocTaBHIo 3.5. a MHHH-
Ma/IBHOE 3Ha4eHHE B HI0Je cocTaBaano 1.2, CpeaHee KBaJpaTHYECKOE OTKIO-
HeHHe YMeHBIIaeTcd OT XOJIO0JHOIO MIepHoJa K TeIIOMY, YTO VKa3blBaeT Ha
CHHK€HHE H3MEHUYHBOCTH TeMIlepaTyphl. MakcHMmansHOE cpelHee KBaJpaTHUe-
CKO€ OTKJIOHEHHE OCAIKOB B allpelie cocTaBnAno 47.2, a MHHHMATBHOE 3HaUe-
HHE B AHBape — 14.1.

Jl14 BCceX Cce30HOB rojga mo ¢opmyme (2) Ob10 ompeae1eHo olImee Ko-
THIECTBO CIy4daeB ¢ Ae(HIHTOM H H30BITKOM 0CaaKoB (Tad1. 4).

Tabmmna 4
KomuecTBo H30LITOUHO VBIAKHEHHEIX H 3aCYILTHBLIX CIIy4aeB 10 Ce30HaM Iroja
Ce3on [ Jeduunt I IT30pITOYHOE VBIAKHEHHE
3HMa 119 69
BECHa 110 87
TETO 119 97
OCEHb 130 89

113 gaHHBEIX Ta0a. 4 BHIHO. YTO JH(HIINT 0CagKOB HaOIHIaeTCA BO BCE
Ce30HBI ToJa, 0cOOEHHO OCEeHBK). 3HauyeHHe H30BITOUHOTO VBIAKHEHHA CaMoe
BBICOKOE JIETOM.

OnupasAcek Ha aHATH3 CPEIHHX MHOTOIETHHX 3HAUSHHH TeMIepaTypel H
OCaJKOB, MOKHO /IaTh JOCTOBEPHBIH IIPOTHO3 MOTOBL B OVIVIIIEM.

Temmepatypa H ocaJKH ABIAOTCA TEMH KIHMaTHYSCKHMH [IapaMeTpa-
MH, OT KOTOPBIX HAalpAMYIO 3aBHCHT PedHOH CTOK. B TOpHBIX pafoHax 3a CYET
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VBEIIHUCHHA 3HMHHX O0CAIKOB VECIIHYUHBAKTCA CHETO3AllaChl. UTO IIPHBOIHT. B

VCIOBHAX IMOBBINICHHA TEMIICPATYPEI BO3OVXd, K VBEIHUCHHK) CTOKa B BECCH-

Huil nepno. TToBeIIIeHHE TeMIIEPaTypPhl BO3AyXa He CTOIh CYIIECTBEHHO, UTO-

OBl I[IPHBSCTH K 3HAYTHTSIBHO Gomee PaHHEMY OTTaHBAaHHIO TIOYBOTPYHTOB H.

KdK CICICTBHE, K VBEIIHUCHHIO IIOTEPE CTOKA B IIEPHOI BECCHHETO ITOTIOBOIBA.

B memoMm MOXKHO CKa3aTh. 4TO IIPH YVBCIHYCHHH O0CAaJKOB H TEMIICPaTVpPEI CTOK

PeK YVECTIHYHBACTCA H HﬂOﬁOpOT.

1

h
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AJIMATBI KATTACBI BOHUBIHINA AVA TEMIIEPATYPACHI MEH
AAVDBIH-MTAIIIBIHHBIH ©3T'EPY THHAMHKACHI

Tyiiin ce30ep: KapKBIHOBI KaVBIH-IIAMNBIHIAP, aya TeMIepaTypachl 1pl
aHOMa/IHA, OpTama  KBagpaTTBlK  ayBITKY,  JKaybIH-INAIIBIHHBIH
TaIIIBLTBIFBL, HOPMa

Mararada Aavamer CManyuAcs! GONBIHUIA ava MeMNepamypacst
MeH ammochepansiy HeaveiH-uiaiviHausiE 1915... 2014 xceitea oellinei
VaKuInnely  MAapaily  epexuenikmepl  xapacmwipsiicad.  ByciHoe
AoAM3AIMMsly Hecizel NPooIeMalapsiHsiy OIpl KIUMATNIMGIH HCARAHObIK
e3cepvi 00N MMAdsLIA0b. COHabI HCHITOAPOA OYKLT aaemoe OalKan2aH
KAMAKIUIMoepoin  OUHAMUKACHIHGIH  6CVI  2aTuiModp, caacamxepiep,
Kacinkepaepoiy  alaqOayulslIsiesid  Mvosipadst.  CoHOBIKMIAH,  dvd
meMnepamypacsi MeH ammMoc@epansik HeavoulH-WAUIIHHLIH VAKLINIIbIK
HCYPICIH 3epimmey Kazipei MaHod HeanaHosix 03eKni MiHoemmepidiy oipi
oorsin  Madvl1aosl.  Teunepamvpauvly — HCIHE  HCAVBLIH-UIAUILIHHBIH
AVBINKYSl ©3€HOEPOIH A2biHbl MEH HCATNGl JUOPOTOSUATBIK PEXHCUMe
mixeneil acep emeodl. By1  ocyumeicma  coHuimed  xamdap,  avad
MEeMREPAMVPACHT MEH HCAVBIH-MIAUBIHOAPOLIH VARLINIMGIK AHCYPIcepi
Kapacmuipuiiovl. OHHCLLIOBIKINAGD OOHBIHUIA MEMREPATNVDA MEH HCAVbIH-
WIAUILIHHBIY  opmiauia  ailislk  MIHOepi  catbicmuipeiiosl.  Ava
MeMREPAMVPACLIHBIN OPINANLA KEAOPATMBIK AVBIINKYS! ecenneninin, ipi
anomanuanapet (1,5 o wanacvizver) ansixinaidel. bapaeis, 6epiiceH oLl
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Me3zeinoepi GoliviHulad AMMOCHEePATHIK HCAVbIH-MUAUILIHHBIH MANiitsl, acd
LLIZATOB  HCBLTOAPB!  MAOLLI0bI. COoHasl  OHXMCHLIOBIKNIAPOA — avd
MeMREPAMVPACLIHLIY — OH  MAHOATS  AHOMATUA — HCAZOANIAp  CaHbl
Keoelicerl aHuIKINaAI0b!.

Duskaev K. K., Akhmetova S.T.. Suleymenova A.R., Orakova G.O.

DYNAMICS OF CHANGING AIR TEMPERATURE AND
PRECIPITATION IN THE ALMATY CITY

Keywords: precipitation, air temperature. anomalies, standard deviation,
precipitation deficit. normal

The article considers the features of the temporal distribution of
main climatic charakteristics (air temperature and atmospheric precipi-
tation) in the city of Almaty for 1915...2014. Today, one of the major
problems of mankind is global climate change. The growth of the dvnam-
ics of cataclvsms, which has been observed recently in the whole world,
causes serious concern of scientists, politicians, businessmen. Therefore,
the study of the time course of temperature and precipitation is currently
one of the urgent problems. Fluctuations in temperature and precipita-
tion directly affect river flow and, in general, the hvdrological regime.
Also, the work considers the time course of air and precipitation tem-
perature. Mean monthly values of femperature and precipitation are
compared for decades. The mean square deviations of the air tempera-
ture are calculated and large anomalies (1,5 o) are determined. For all
the seasons in question, vears have been found with a deficit of rainfall
and abundant rainfall. It is determined that in recent decades the number
of positive temperature anomalies has increased.






