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Annomayus: PernoHaiabHBIM OTKIMKOM Ha TiIo0abHOE MOTEIUICHHE KIMMaTa SIBISIETCS HPOCTPAHCTBEHHO-BPEMEHHOE
HU3MEHEHHE B PEKHME YBIAXHEHHSA. B HacTosIieM MCCIEIOBAaHUM TNPECTAaBICH aHAIM3 H3MEHEHHH B peXHME aTMOC(HEPHBIX
0CaJIKOB XOJIOJHOTO mepuoja B Pecrmybinke bamkoprocTaH ¢ HCNOIb30BaHUEM arpPOOHPOBAHHBIX CTATHCTUYECKUX METOMOB. Jliist
BBIABJICHUS KIMMATHUCCKHX H3MEHEHHH B PEKMME OCAJKOB PACCMATPUBAIUCH Pa3HbIe MepHonbl: OCHOBHOH (1966-2020r1r.) n
nepuoasl, pexomengoBanusie BMO. IIpoananu3upoBaHbl CTaTUCTHYECKUE XapAKTEPUCTHKH aTMOCHEPHBIX OCAAKOB XOJIOAHOTO
neprosia C y4eToM (u3nKo-reorpaduueckux ocodeHHocTel PecryOuniky, HalaeHb KOPPEISIMUOHHBIC CBSI3H MEXKAY aHOMAIIMSIMHU
0CaJIKOB M WHIEKCAMH NUPKYJSOUM aTMoc(epbl, IOJy4eHO paclpefeieHHe ducia CIydaeB CHJIBHBIX CHeromanoB. B xone
HCCIIEIOBAaHUsl BBIABICHO, YTO OCAIKH XOJOJHOIO NEPUOJa UMEIOT TEeHACHIHIO K pocTy B 19662020 rr. 3HaunMoe UxX yBeIU4YCHUE
obHapyxeHo B MapTe. CaMble TECHBIE MOJOKUTEIBHBIE CBS3U OTMEUESHBI MEXK/y KOINIECTBOM OCAIKOB M MHAEKCOM ATIaHTHYECKOi
MYJNBTHIEKAAHON OCIJULIIUY, OTPULATEIbHBIE CBSA3M YCTAHOBIEHHI ¢ MHICKCOM CKaHAWHABCKOTO KoyieOaHWs. AHaluW3 CllydaeB
CHJIBHBIX CHETOIIa/I0B I10Ka3aJl, YTO B TOPHOU 4acTH UX (HOpMUPYETCst OOIbILIE.
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Abstract. A regional response to global climate warming is a spatio-temporal change in the humidification regime. This
study presents an analysis of changes in the precipitation regime during the cold period conducted for the Republic of Bashkortostan
with the use of proven statistical methods. To identify climatic changes in the precipitation regime, different periods were considered:
the main one (1966-2020) and the periods recommended by the WMO. Statistical characteristics of precipitation of the cold period
are analyzed taking into account the physical and geographical features of the Republic; correlations between precipitation anomalies
and atmospheric circulation indices have been found; the distribution of the number of heavy snowfall cases has been obtained. The
study revealed that the precipitation of the cold period tended to increase in 1966-2020. A significant increase was found in March.
The closest positive relationships were revealed between the amount of precipitation and the Atlantic multidecadal oscillation index,
negative relationships were established with the Scandinavian oscillation index. An analysis of heavy snowfall cases showed that
there are more of them formed in the Southern Urals.

Keywords: climate change, humidification regime, atmospheric circulation indices, heavy snowfall, Cis-Urals, Southemn
Urals, Trans-Urals

For citation: Kamalova R.G., Perevedentsev Yu.P., Fatkhutdinova R.Sh., Nurmukhametova E.Z. (2023). Trends in the
temporal variability of the amount of precipitation in the cold period on the territory of the Republic of Bashkortostan. Geographical
Bulletin. No.3(66). Pp. 93-105

BBenenne

B ycnoBusx mpoucxomsmiero TI00aNhbHOTO TMOTEIUICHHS KIMMATUYECKUE W3MEHEHUs
OTMeYaroTcs Kak B 1esioM B Peciyonuke bamkoptoctan (PB), Tak u B cMexHbIX cyObekTax PO [4,
5, 8-10, 15, 17]. B [23] moxka3zaHO, 4TO TJI0OAJbHOE TOTEIUICHHE BIMSET HAa PETHOHAIBHBIC
M3MEHEHHUS PeXUMa aTMOC(EPHBIX 0CATKOB.

PacTymmii uHTEpec K BONpocaM HCCIENOBAaHUKA HM3MEHEHUM KIMMaTa PETMOHOB HMMEET
OOJpIIIOE TIPUKIIATHOE 3HAYCHHWE. B YacTHOCTH, AaKTyaJbHBIMH CTAaHOBSTCS HCCJICIOBAHMS,
KacaloIIuecss peXuMa YBIKHEHHUS CE30HOB, SKCTPEMATbHBIX CIy4aceB BBINAJCHHS aTMOC(EPHBIX
ocankoB. OCOOCHHO 3HAYMM JAHHBIM OTKIWK JUIS HACEJICHUS IKOHOMHYECKOM W TPAaHCIOPTHOM
UHQPACTPYKTYphl B CBS3M C YBEJIWYCHHEM YacTOTHl OMACHBIX THIPOMETEOPOIOTUYECKUX
MPOLIECCOB, TAKMX KaK CUJIbHBIE JIMBHU WK cHeronaasl [5, 12, 13, 17, 20, 23].

[{empt0 HACTOSAIIETO HWCCIEAOBAHUS SIBIACTCS aHAINW3 TEHACHIIMN H3MEHEHHMHA B PEXUME

aTMOC(EepHBIX 0CaJKOB XOJOJHOTrO nepuoja Ha tepputopun Pecnyonuku bamkoproctan B 1966-
2020 rr.

Matepuanbl M MeTOABI HCCJIETOBAHUS

B xome wuccremoBaHuM OBUIM TMPOAHATU3UPOBAHBI JAHHBIE MHOTOJETHUX HAOIIOJACHUN
xononHoro mnepuoga (XII) Ha MeTeoposorMyecKkux CTaHIMAX, BXOISAIIUX B ceTh bamkupckoro
YIPaBJIEHUS 10 THAPOMETEOPOJIOTMH U MOHUTOPUHTY okpyxatomiei cpenbl (barYI'MC).

Jlnst BeIUMCIEHUsT CyMMBbI 0caakoB XII cyMMupoOBaioch UX MECAYHOE KOJUYECTBO C HOSAODS
[0 MapT, Kak OOBIYHO MPHUHITO B HCCIEIOBAHMSIX MOAOOHOrO IaHa. ba3oil JaHHBIX MOCTYXKHUI
apxuB Bcepoccuiickoro Hay4HO-MCCIIEAOBATENbCKOTO HMHCTUTYTa THUAPOMETEOPOJIOTHUYECKON
uapopmanun — MupoBoir 1neHTtp gaHHbIXx (BHUUIMU-MI/) (http://meteo.ru/data) [16],
¢dbongoeie Marepuanbl bamYIT'MC [19], a Ttakxke moprtan «ApxuB moroasl ¢ 1929 roma»
(http://pogoda-service.ru/archive gsod.php) [2].

Jlnst aHanu3a BpEMEHHOW WM3MEHYMBOCTH M3Y4aeMOM METEOPOJIOTHYECKOW BETMYHMHBI OBLIN
paccuyMTaHbl €€ CTAaTUCTUYECKHE XapaKTePUCTUKH 3a OCHOBHOW wucciemayeMbiii mepuon (1966-
2020 rr.), u 3a 0a3zoBble mepuonbl, pekomeHnoBanHble BMO (1961-1990, 1981-2010, 1991-
2020 rr.): cpemHue 3Ha4YeHUs (KIMMAaTHYECKHE HOPMBI), CPEIHEKBAIPATHUYCCKHE OTKJIOHCHHS
(CKO), akcTpemMalibHble 3HAUECHHUS.

OueHka pervoHajJbHbIX M3MEHEHHM KIIMMara MOJIydeHa C MPUMEHEHHUEM TpEH-aHajdu3a U
KoppensnuonHoro aHanmm3a. C momompio kod(dunuenta HakiaoHa uHuUM TpeHaa (KHJIT)
OLIEHUBAJIMCh CKOPOCTh U3MEHEHUS UCCIIEyeMON BETUUHHBI, €€ POCT (IOBBILIECHUE) WU CHIDKEHUE
(yMeHbIeHne). Benmanaoi koddduupeHTa IeTepMuHaMn R ompemessuicss BKIaX JIMHEHHOTO
TpeHJa B OOIIYyI0 H3MEHYMBOCTh MoOKazaTens. JoCTOBEpHOCTh pe3yabTaTOB OLIEHUMBAJIAach C
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nomoIneio kpurepueB duiepa. B Tabnuiax craTUCTUYECKUX XapaKTepUCTUK (Tabut. 1-3) KUpHBIM
upru(TOM BBIIEIEHBI 3HAUUMbIE KO3(DPUIIMEHTHI (ITPU YPOBHE JOCTOBEPHOCTH 95%).

Kpome ocHOBHBIX XapakTepucTHK aTMochepHbIX ocankoB XII mpoaHanw3WpOBaHbBI CIIy4au
cubHBIX cHeronaJoB. CornacHo [11, 14], cuibHBIMU CHEromNaaaMu SIBJISIIOTCS CIy4ad BbINAJACHUS
ocankoB ¢ cymmon 20 MM u 6omee 3a mepuoa 12 14 u MeHnee. B cpeHeM NPUHATO CYUTATh, 9TO | MM
TBEpABIX 0canKoB IpupaBHuBaercs K 1,0—1,5 cm BbIcOTHI cHexkHOro nokposa [18]. IToatomy kpome
YKa3aHHOTO KPUTEPHs OMACHOTO SBJICHUS YUYMTHIBAIMCH TaKXke CIydan OcagkoB cymmon ot 10
MM/12 4, TOCKOJIbKY YKa3aHHOE KOJIMYECTBO OCAIKOB B BUJE CHETa MPUBOJIUT K CHEKHBIM 3aHOCAM
U CHWIBHO BIHUSET Ha WHPPACTPYKTYPY HACEIECHHBIX ITYHKTOB, BBI3bIBas 3aTPYOHCHHS B
MEepeBIKEHUN TPAHCIOPTa, BBIBOJA CIELUUATbHOW CHErOoyOOpOYHON TEXHUKH, YBEIUYCHHE
CHETOBOW HArpy3KH Ha COOpYXeHUs 3a 3umy u mp. [7, 12]. Cay4an CHIBHBIX CHETONaa0B ObLIN
paccuyrTaHbl HA OCHOBE CPOYHBIX JAaHHBIX HaOmoAeHWi Ha MmerteoctaHnusax (MC) pecnyOonuku u3
apxua BHUUT' MU-MIIJI. [Ipu pacuerax ObUIM UCKITIOYECHBI CIydad ¢ YKa3aHHBIMU KPUTCPHUSIMH
0 CyMME OCQJIKOB MpPH MOJIOKHUTEITBHBIX TEMIIEpAaTypax BO3JIyXa B CPOK HAOMIONEHWH WM 3a
TEeKylue CyTKu (mepuoasl orremneneid). Takum oOpa3zom, s aHaiM3a OTOMPANIHMCh CIydad C
YCTONYHMBBIMU OTPUIIATEILHBIME TEMIIEPATypaMU BO3TyXa.

[Ipu oueHke BIMSHUS MaKpOUHUPKYJISIIUOHHBIX IPOLIECCOB HA u3MeHeHus ocaakoB XII B Pb
owumn ucnonbk3oBanbl naHHblie NCEP/NCAR peananusa Llentpa nporrosa kimmata NOAA (CILA)
00 mHAekcax nupkysinuu armochepsl — CeBepoatinantuueckom kosedbannu (CAK), Apkruueckoit
ocumutsinuu (AO), CxkanauaaBckoi ocumunsiinun (CKAH/) n Atnantudeckoit MynbTHACKATHOM
octmusanuu (AMO) (http://www.esrl.noaa.gov/) [22].

Jl1g mocTpoeHus KapT ucnoiab3oBaHa nporpamma ArcGIS Arcmap.

Pe3yabTaThl M HX 00CYy:KIeHHE

Ananuz pesxcuma yenaxcHenus Xxo100Ho20 nepuooda. B mnepuon 1966-2020 rr. cymma
atMocdepHbIx ocaakoB XII, ocpeanennas ans repputopun PB, cocraBuna 172 mm. Pacnipenenenue
aTMOC(EPHBIX OCaJKOB Ha TEPPUTOPHH PECIyOJUKH 3aBHCHT, BO-TIEPBBIX, OT OOIIUX
3aKOHOMEPHOCTEH pacIpeesieH!s] 0CaJIKOB B YMEPEHHBIX LIMPOTaX, BO-BTOPBIX, OT OaphepHOTrO
spdexta YpanbCKux ToOp, XpeOTbl KOTOPBIX MMEIOT CYOMEpHIMOHAJIbHOE HaIpaBlICHHE U
BBI3BIBAIOT YBEJIMYEHUE OCAJKOB Ha HABETPEHHBIX CKJIOHaX. B paBHuHHOM bamkupckom
IIpenypanse cymma ocankoB XII Bapeupyercs B npegenax 120-200 mm, Ha FOxHOM Ypane — 180-
220 mMm, B bamkupckom 3aypanse — 90-110 mm.

Hons ocankoB XII mnst 19662020 rr. sBisieTCS MEHbBIIEH MO CPABHEHHUIO C JOJIEH TEIUIOro
nepuoga u cocraisieT 33% rogoBoi cymmsl. IIpu 3ToM MX COOTHOIIEHME A APYTUX MEPHOIOB
coctaBisteT: s 1966—1990 rr. 69 1 31%; 1981-2010 rr. — 67 u 33%; 1991-2020 rr. — 65 1 35%.

Ha puc. 1 nmoka3zano teppuropuaibHOe pacnpeaesneHue aoiu cymMm ocaakoB XII B Pb B
pazubie iepuoabl. B 1966-2020 rr. HauGombimas gonst ocagkoB XI1 oTMedanach Ha METEOCTAHITUSX
Kymepray (45%), bupck (41%), 3unaup (39%). Ilocne 1980-x rr., korga tTpenas! ocaakoB XII Ha
tepputopur Pb Obutu monoxkurenbHbIMU [4, 21], KOMUYECTBO METEOCTaHIMM ¢ JoJeit ocankoB XI1
6onee 40% OT roJJOBOT0 KOJMYECTBA HAUMHAET YBEIIMYUBATHCS.
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Puc. 1. Pacnipesienenne cyMMbI 0Ca/IKOB XOJIOHOTO Ieproaa Ha Teppuropun Pecrryonuku bamkoproctan
B MIPOLICHTaX OT T'OJI0BOI CYMMBI
Fig. 1. Distribution of the amount of the cold-period precipitation on the territory of the Republic of Bashkortostan as a
percentage of the annual amount

Tak, B 1991-2020 rr. ux uymcno gocrurio 7: MC Kymepray (49%), [laBnoBka (43%),
®enopoBka (43%), 3unaup (42%), Meney3 (41%), MpakoBo (40%) u CrepnubameBo (40%).
Kpome MC IlaBnoBka Bce yka3aHHbIE CTAaHIIMHM PACIIONIOXKEHBI B 105KHOHM nosioBuHe [lpeaypanbs u
IOxnoro VYpama. Ilpu cpaBHeHun mnepuomoB 1966—1990 u 1991-2020 rr. BBISIBIEHO, YTO
yBenuueHue Aoiau ocaakoB XII mpomsounuio Ha 1-10%, mpu 3TOM Haubombliee H3MEHEHHE
ormeuaercs Ha MC Kywmepray.

Haumensmieit noneit ocaakoB XII xapakrepu3yercs BOCTOYHAS YacTh PECIyOJIUKH, YTO
CBSI3aHO C TEPEXOJOM OT YMEPEHHO KOHTHMHEHTaJbHOro Kimmata Boctouno-EBponeiickoi
paBHMHBI K KOHTHHEHTAJIbHOMY Kiaumary 3amamHoit Cubupu. Ilpu stom B 1991-2020 rr. mx
HauMeHbInas goist Habmoganack Ha MC Yuaner (23%), Emammm (24%), benopenk (26%), dyBan
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(27%), Cubaii (27%). Ha 3aypanbckoit MC baiimak B mepBbIX JBYX 0a30BBIX IEpHUOAAX ATa J0JIA
coctaBuia 27 u 28%, B TO BpeMsl Kak B IOCIIETHEM Iepro/ie OHa yBenuuuiachk 10 30%.

B memom poct cymmer ocankoB XII mpoucxoaut Ha (hOHE YMEHBIIEHUS CYMMBI OCaIKOB
TEIIOTO TIEPHO/Ia, KOTOPOE BBISIBJICHO HAa TEPPUTOPUH pecyonuku [4,8,10].

Bryrtpucezonnoe pacnpeaenenne cymm ocankoB XI1 B 6a30BbIe IEPHOIBI OTPAKEHO HA PUC.
2. Ux HaunboubIiee MeCSTYHOE KOJTMYECTBO MPUXOTUTCS Ha HOSIOph. B cpenHeM B pecmyOiuke B 9TOT
Mecst Beimagaer 43 mm (1966-2020 rr.), HauOombllee KOMHMYECTBO XapakTepHo miisg HOKHOTO
VYpana (45 Mmm), HauMeHnbIee — i1 bamkupckoro 3aypanbs (21 mm).

R, Mmm/mMec 1966-1990
60 445
31 32 27 32 28 28
XI XII 1 XIXII I 1 I XIXII I I I XIXII 1T I 1
PB BIl ()% B3
R MM/Mec 1981-2010
45 47 43 48 43
38 38 34
30 30
XIXII 1T I I XI XII I I I XI XII I 11 I XIXII 1T I I
PB BII 10y B3
R, mm/Mec 1991-2020
60
43 42 44
40 40 36 5 33 38 31 32 N 35 39 37
20 20 20 qg 24
20
0
XTI XII 1 11 1 XIXII 1 I I XIXII 1 I 1 XIXII 1 11 1
PB BIT j10)Y% B3

Puc. 2. PacnipenencHue o Mecsiam X0JI0HOTO MEPHOIa CYMM OCaIKOB B 0a30BbIC IEPUO/IBI HA TEPPUTOPUU
Pecny6smmkn bamkopTocTaH B IeJIOM U B €€ peruoHax
Fig. 2. The precipitation amount distribution by months of the cold period in the base periods on the territory of the
Republic of Bashkortostan as a whole and in its regions
IIpumeuanne: Pb — Pecny6mmka bamkoprocrtan, BII — bamxkupckoe Ilpenypanbe, IOV — IOxupiii Ypan, b3 —
Bamkupckoe 3aypanbe.
Note: Pb is the Republic of Bashkortostan, BIT is the Bashkir Cis-Urals, KOV is the Southern Urals, b3 is the Bashkir

Trans—Urals.

B ¢deBpane u mapre B HOxHOM VYpane BbINagaeT MHUHAMAIBHOE KOJUYECTBO OCAIKOB
(mo 28 Mm). B mocnenmHee TpuamaTWIETHE CTPYKTypa pachpeneneHus ocaakoB B XII He
M3MEHMJIACh, 33 MCKIIIOYEHHEM TOr0, YTO POCT MApTOBCKHUX OCAJKOB OOECHEeYMI HECKOJIBKO
OoJiplliee MX 3HAYCHHE TI0 CPAaBHEHUIO C eBpanbCKuMH (Tadm. 1).
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Tab6muma 1
CraTucTUYeCcKHe XapaKTepUCTUKU peKuMa aTMOC(HEPHBIX 0CAAKOB (MM) XOJIOAHOTO NIEPHUOIa HA TEPPUTOPHUH
Pecnybimnkn bamkopTocTan 3a pa3HbIe IEPUOIBI
Statistical characteristics of the precipitation regime (mm) of the cold period on the territory of the Republic of
Bashkortostan for different periods

Xapaxme- Mmecsy

X1
PUCHUK A yepuod HOS0Pb oexabpv AHBAPb despane mapm
R 19662020 43 38 34 28 28 172
R1966-1990 45 37 31 26 23 160
Ri9s12010 45 41 37 29 28 178
R19912020 41 40 36 30 33 182
MaxR 966.2020 95 (1990) 88 (2000) 67 (2007) 88 (1966) 63 (1997) 253 (2001)
MinR 966.2020 5 (2005) 7 (2008) 5(2012) 1(2012) 0,3 (1976) 87 (1967)
CKO Rjgg6-2020 20 17 15 16 16 39
CKO Rjgg6.1990 19 14 14 17 13 33
CKO Rygg12010 22 18 15 14 18 37
CKO Ryg91.2020 21 19 17 15 16 42
KHIJIT Ry966.2020 -0,2 0,3 1,0 1,1 3,0 6,2
KHIJIT Ry966.1990 7,5 2,5 3,6 2,2 -3,0 5,6
KHIJIT Ry9g1010 —-0,6 0,6 -1,1 4,3 6,7 6,4
KHIJIT Ry9912020 0,4 —4,2 =33 1,0 4,8 -1,2

[Ipumedanne: R — cymma ocaakoB; )KHPHBIM IIPUPTOM BBIJENEHbI cTaTucTHIecky 3HaunMbln KHIIT (Mm/10 stet) Ha
ypoBHe aoctoepHoctu p = 0,05.

Note: R is the amount of precipitation; a statistically significant coefficient at the significance level p=0.05 is put in
bold.

HauGonpiieir BpeMEHHON W3MEHYMBOCTBIO XapaKTepU3yeTCs CymMMa OCaJKOB HOSIOps,
HaMMEHbIIeH — cyMMa ocaakoB stHBaps (Tabm. 1). Ilpu cpaBHeHUM 0a30BbIX NMEPHOAOB 3HAYCHHE
CKO ocankoB BO BCe MECSAIIBI YBEIMUNUBACTCS, KpoMe (peBpasis.

DKCTpeMalIlbHO BBICOKME MECSYHBIE CYMMBI OCAJIKOB B OCHOBHOM OTMeyayuch mociae 1990-
X IT., KpoMme (eBpans 1966 r., B KOTOpoM BbINANO WX HaubOosbinee 3HadeHHe (88 Mmm — Ooiee 3
MECSIYHBIX HOpPM). MakcuManabHOE KOJMYECTBO ocaakoB Habmomaisocs B XIT 2000-2001 rr.
(253 mm).

Cymma ocankoB XII B nenom ans PecnyOnuku bamkopTocTan uMeeT TEHISHLHUIO K POCTY,
4TO OTpakeHO B [4, 21]. B pe3ynbrare TpeHA-aHaM3a HACTOSIIETO HCCIEAOBaHUS OOHAPYKEHO,
YTO BO BCE€ IMEPHOJBI, 3a MCKIIOUEHUEM IOCiIeqHero, ocaaku XII uMerT TeHAEeHLUUIo K
yBenunueHuto. s nepuoga 1966—1990 rr. BBISIBIEHO, UTO CTAaTUCTUYECKH 3HAYMMBIMU TPEHIAMU
xapakrepusytorcs 20% wmereoctanumii pecryonuku, B 1981-2010 rr. — 16%, B 1991-2020 rr. —
10%.

B nepuon 19662020 rr. cKOpOCTh POCTa CYMMBI OCaJIKOB cocTaBisieT 6,2 mm/10 net (Tadm.
1), HECYIIECTBEHHBIM OTPHUIATECIILHBIA TPEH]T IPOSBIISICTCS TOIBKO B HOsIOpe. [Ipy 3TOM BBISBIICHBI
craructnyecku 3HaunMble KHJIT cymmbl ocankoB mMapTa 3a Bech uccienyemsiid nepuos (3,0 mm/10
net) u B 1981-2010 rr. (6,7 mm/10 5ter).

AHanu3 pacripelieieHus] aHOMaJMii CyMM oOcaikoB (puc. 3) oOHapyXuj, 4YTO B IEPHOMAbI
1966-2020 u 1981-2010 rr. mpeoOmamanu TOJIOKHUTEIBHBIE aHOMAJWH, B TO BpeMs Kak B
nocjenHee TPUALATHICTHE OTPHUIATENIbHBIX aHOMaJIWH CHOpPMHUPOBAIOCH B 2 pas3a Ooiblie, 4eM
nosioxuteabHbIX (20 1 10% COOTBETCTBEHHO).
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Puc. 3. PacnipesieneHne aHOMaIbHBIX CIIY4aeB CyMMbI OCa/IKOB XOJIOJHOT'O [IEpHUOa Ha TeppuTopun PecyOunku
BamkopTocTan B pa3Hble MEPUOIbI

Fig. 3. Distribution of abnormal cases of the cold-period precipitation amount on the territory of the Republic of
Bashkortostan in different periods

Ananuz ceazeit mexcoy cymMmoil 0cadkoé U KAUMAMUYECKUMU GETUYUHAMU XO0T00HO20
nepuoda. B X04€ HCCICHOBAHUA MCKAY CYMMAMHU OCAaAKOB U OCHOBHBIMHU KIIMMATHYCCKUMU
MOKa3aTeJsIMU OBIITH paccuuTaHbl KOA(DPHUIMEHTH mapHOW Koppensiuu (Tadma. 2). CTaTucTHuecKu
3HA4YMMBbIe CBSI3U OOHApY>KEHBI MEXIY CYMMOH OcaakoB 3a Bech XII M MecsYHBIMH cymMMaMH (3a
HCKIIFOYCHHEM MapTa).

Tab6muma 2
[MapHbie k03 HULKMEHTHI KOPPEISLMN MEXKIY MECIYHON CYMMOM 0Ca/IKOB M KIIMMATHYECKUMH [TOKA3aTeISIMU
XOJIOJTHOTO Tieproia Ha Teppuropun Pecrybnuku bamkoproctan (1966-2020 rr.)
Paired correlation coefficients between monthly precipitation and climatic indicators of the cold period on the territory
of the Republic of Bashkortostan (1966-2020)

Toxasamen Cymma ocaoxos
HOs0pb | Oexabpo | ausapv | pespanv |  mapm XI1
Cymma ocajkoB 3a XI1 0,51 0,57 0,52 0,55 0,20 1,00
Temmeparypa Bo3ayxa 0,06 0,28 0,54 0,42 0,43 0,45
OTHOCHTEIbHAS BIAXXHOCTh -0,07 0,31 0,21 0,44 —-0,01 0,30
CpenHsis 32 3MMY BBICOTA CHEXXHOTO ITOKPOBa 0,65
MakcuManbHas 32 3MMYy BbICOTa CHEXKHOT'O ITIOKPOBa 0,66

ITpuMmeuaHue: >KUPHBIM IIPU(TOM BBIACICHBI CTATUCTHYECKH 3HAYMMbIC KOI()GHIMEHTH KOPPEIIUK Ha YPOBHE
nocrosepHoctu p = 0,05.
Note: Statistically significant correlation coefficients at the significance level p = 0.05 are put in bold.

KoppensinoHHblil aHaan3 Takke BbISIBUII 3HAYNMBbIE CBSI3U:

1) mexxay ocaakamu U Temreparypoil Bo3ayxa (r = 0, 45), naubospiias TECHOTa CBSA3H B
saBape (r = 0,54);

2) MeXIy 0CaIKaMH M OTHOCUTENIBHOW BIIQKHOCTBIO BO3/lyXa, MakCUMyM B (eBpaie (r = 0,44);

3) Mexay ocaKkaMH U CpeHEH M MaKCMMAJIBHOW 3a 3UMY BBICOTOM CHEXXHOTO MOKpOBa (I =
0,65 n r= 0,66 COOTBETCTBEHHO).

Ananus ceazeit mexcoy cymmou 0cadkoe u yupkyaayuei ammocgepwt. Jns HaXOXKICHUS
B3aUMOCBSI3€H OCaZKOB C aTMOC(EpHON NMPKYIALUECH BpPEMEHHbIE PAIbl ObUTH IPEIBAPHTEIHHO
00paboTaHbl CIEAYIOIIMM 00pa3oM: BBIUMCIIEHBI aHOMAIUU CyMM ocaakoB XII; BpeMeHHbIE pPsIbI
aHomanuii ocankoB (AR) m mHmekcoB nupkymauun atMocgepsl (CeBepoariaHTHuecKoe KojeOaHue
(CAK), Apxruueckas ocumusinust (AO), Ckanaunasckast ocuwnisiius (CKAH/) n Atnantudeckas
MyJabTUACKaaHas ocuwuiama (AMO)) ocpeqHsITUCh (apOKCUMHUPOBAINCH) METOJIOM CKOJIb3SIIIECH
cemmwietHed cpenneit. Kak ykazano B [1], xiommarmueckas cuctema oOmnamaer <«dddexrtom
3aTyxarouiel namsaTuy». B cuity 3Toro BiIMsHUE Tak)Ke MOTYT OKa3bIBaTh KIIMMATHUECKHE ITapaMeTphl
HECKOJIbKUX Tpenplaynmx mnepuonoB. [losromy oOpaboTaHHbIE BpeMEHHbIE pSAAbl OCAIAKOB U
MHJEKCOB LIUPKYJISLUU COMOCTABIISUIMCH CHHXPOHHO (TOJI B TOA) U CO CMEIIEHUEM HA HECKOJIBKO JIET,
YTOOBI PACCMOTPETH JJIUTEIBHOE BO3JICHCTBHE MAKPOIMPKYJISAIIMOHHBIX yCiaoBHiA Ha ocaiku XII B
pecnyonuke. Takke 1o 3TOMYy JK€ MPUHIUIYY OBUIM MOCTPOEHBI Tpaduku KOdPPHUINEHTOB
KOppessiuu. YKa3aHHbIE CONOCTAaBIIEHUS PUBEICHBI Ha pHC. 4.
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Puc. 4. B3auMocBs31 aHOMAaJNi CyMMBI 0CaJKOB XOJIOAHOTO Ieproaa B Pecrybnmku bamrkoprocran
Y MHICKCOB ITUPKYIISAIIUN aTMOC(HEephI
Fig. 4. Interrelations of the precipitation amount anomalies of the cold period in the Republic of Bashkortostan and
atmospheric circulation indices

[Mpumeuanue: cBepxy — amnmpoKCUMUPOBAaHHAs MHOTOJICTHSS JMHAMHKa aHOMAJIMM CYMMBI OCAJIKOB XOJIOJHOTO
nepuona B PBb (cronmbuaras muarpamMma) ¥ MHAEKCOB LUPKYJSIIUM atMoc(epbl MO CHHXPOHHOMY psay (CIUIOLIHAsS
JIMHUS), TI0 PSIY CO CMEILICHUEM Ha HECKOJIBKO JIET (IIyHKTHPHAs JIMHUS); CHU3Y — IpaMKH UX [TapHON KOPPEISILUH.
Note: above — the approximated long—term dynamics of the precipitation amount anomaly of the cold period in the
Republic of Bashkortostan (bar chart) and atmospheric circulation indices along a synchronous series (solid line) and
along a series with a shift of several years (dotted line); below — their paired correlation graphs.

Pe3ynbraThl COBMEIICHNS alIIPOKCUMUPOBAHHBIX PAOB aHOMaIMK ocankoB XII u unnekcos
LIUPKYJIALUN BBIIBWIN 3HAUMMBbIE CBSI3U MEXJIy HUMHU. IIpu CHHXpOHHOM COBMeELIEHMH Hanbosee
TECHasl TOJIOXKUTENbHAs CBA3b INposBisgeTcs ¢ HHIekcoM AMO, oTpunarenpHas — ¢ MHIEKCOM
CKAH/I. Ecnu paccmatpuBaTh psiabl CO CMEIICHHUEM, TO TECHBIC CBS3M OOHApPYKEHBI CO BCEMH
unaexkcamu (tabmn. 3): CAK (r=0,84), AO (r =0,82), AMO (r =0,77) u CKAH/] (r =—0,62).

Tabmuua 3
[TapHble K03 HUIMEHTHI KOPPEISILMN MEX/Ty allpOKCUMUPOBAHHBIMU PsiaMH aHOMAJIMH CyMMBI OCa/IKOB
X0JIOHOTO neprosa Pecniyonuku bamkoprocTan M HHAEGKCOB UPKYIISILIUKM aTMOCHEpHI
Paired correlation coefficients between the approximated series of anomalies of the cold-period precipitation amount in
the Republic of Bashkortostan and atmospheric circulation indices

Koopuyuerm «Cunxponno» «Cmewjenuey
Koppeniyuu
CAK 1946 : T =0,32 CAK 1955 : r = 0,84 (cmenienue nHaekca Ha 11 et Boepen )
AR 19652020 AO 1966 : T=0,25 AO 1955 : r = 0,82 (cMmeneHne MHJEKCA Ha 8 JICT BIepesn)
. CKAHJI 1966 : ¥ =—0,59 CKAHJ 1954 : r =—0,62 (cMemeHne unekca Ha 12 et Brepen)
AMO 1946 : T =0,72 AMO 1974 : ¥ = 0,77 (cMeleHHE MHICKCA HA 8 JIET Ha3a[)

[Tpumeyanue: KUPHBIM IPUGTOM BBIJIENICHBl 3HAaUUMbIe KO3()(UINEHTH KOPPEIISILIMN Ha YPOBHE JI0CTOBEPHOCTH
p=0,05.
Note: Statistically significant correlation coefficients at the significance level p = 0.05 are highlighted in bold.
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Takum 00pa3oM, MOKHO KOHCTaTHPOBATh BIMSHUE MaKpPOLUPKYJSAIMOHHBIX IMPOLECCOB Ha
MHOrosieTHuE u3MeHenus ocaakoB XII Ha tepputopun Pb. Poct unaexcos uupkynsiiuu CAK, AO
1 AMO mpUBOJIUT K YBEIHMYCHHUIO OCAAKOB. Y criieHHE TporieccoB CKaHIUHABCKOTO OJIOKUPOBAHUS
00yCNaBIMBaET YMEHBIIEHHE CYMMbI OCaJJKOB B PECITYOIUKE.

Ananu3 ciyuaee cunbHuIX CHe20nados. Il XOI0JHOTO MeproAa ObUTH BBISBICHBI CIy4au
CWJIBHBIX CHETOIaJI0B: B HACTOSIIIEM HCCIIEIOBAHUH YUUTHIBAIUCH Cy4yau C MHTEHCUBHOCTbHIO OT 10
MM/12 4. Kpome Toro, Bce BBISIBICHHbBIE CUIIBHBIE CHETOMAa (bl OBLIM OTCOPTUPOBAHBI 0 KOJIUYECTBY
ocankoB kaxaoro ciy4das: 10,0-14,9 mm; 15,0-19,9 mm; 6omee 20 mm.

AHanu3 pacueToB MO CIy4yasiM CUJIBHBIX CHEronaoB rnokasai (puc. 5), uro B 1966-2020 rr. B
PB 6Op1m0 3adukcupoBaHo 385 ciaydaeB CHIBHBIX CHETOMNAJOB, U3 HUX — 4 CiIydasi OYeHb CHJIBHBIX
cHeronaaoB (=20 MM/12 4), OTHOCSAIIMXCS K KPUTEPUIO OMACHOTO SBJIEHUs: 1o 2 ciayyas Ha MC
Tyxan u MC 3unaup. Ha Tepputopun bamkupckoro [Ipenypanbs 00HapyXKe€HO HAMMEHBIIIEE YHCIIO
CIIy4aeB CHIIBHBIX CHETOMaJl0B, YTO OCOOEHHO MpOosBIsieTcs B ero ceBepHoit uactu (MC Snayn — 9
ciydaeB, MC JlyBan — 19 cnyuaeB). HambGomnpiiee uncio ciaydaeB 3aUKCHPOBAHO HAa TOPHBIX
meteoctaniusax: Ha MC Tykan (81 cmyuait) u Ha MC 3unaup (78 ciydaeB). TepputopuansHoe
pacmpe/ielieHue CIIy4aeB CHJIbHBIX CHEronaJoB IMOKAa3bIBAET, YTO OHU YBEJIUYHBAIOTCS B I0KHOM
HaIpaBJICHUU.
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Puc. 5. Uncno cnydaeB CHIIBHBIX CHETOIIAIOB [0 CyMMeE BBITABIIHX ocankoB (1966—2020 rr.)
Fig. 5. The number of heavy snowfall cases by the amount of precipitation (1966-2020)

KonuyecTBo citydaeB CUIBbHBIX CHEronagoB ¢ cymmoin ocajakoB oT 10,0 o 14,9 mm 3a 12 4
sBigercs npeobdnagaromum (86,2% o0111ero yucia ciy4aen).

[Tpu paccMOTpeHUH CITy4aeB CUIBHBIX CHETOIAOB M0 MecsaM (puc. 6) 0OHapyKeHO, 4TO B
cpeaHeM HanOoubllee UX KOJTUYECTBO MPUXOAUTCS Ha HOSIOph, Aekabph U MapT, T.€. B IPEA3UMbE U
npeaBeceHbe. HamMeHblliee 4yuciao ciaydaeB oTMeuaercs B siHBape. [lo BceM MeTeocTaHLMSAM
CTPYKTYpa 110 MecsIaM MpakTUYeCKH OJIMHaKoBas, 3a uckimtoueHueM MC VY da-Jlema, Ha KOTOpOH B
MapTe KOJIMYECTBO CHIBLHBIX CHETONAI0B HAaMEHbIIIEE.
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Puc. 6. Unco cnydyaeB CHIIBHBIX CHETOMaoB 1o Mecsiam (1966-2020 rr.)
Fig. 6. The number of heavy snowfall cases by month (1966-2020)
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B xozne ananuza pacnpe/enieHus cliydaeB o CPOKaM METEOPOJIOTHUECKIX HAOMI0AeHUN (pHC.
7) BBISIBJICHO TO, YTO UX MaKCHUMaJIbHOE KOIMYeCTBO 3adukcrupoBaHo B cpoku 03...15 u 15...03 1 (B
cpennemM mno pecnyonuke 34 u 32% Bcex ciydaeB). Ha MmeTeocTaHIUSX, pacmoiiOKEHHBIX Ha
HOxxHoM Ypaie, 3HauUTENbHOE KOJMYECTBO CHIIBHBIX CHETromNaJoB TakkKe 3a()UKCHUPOBAHO B CPOKH
18...06 u.
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Puc. 7. Yncno cimyvaeB CHIBLHBIX CHETOTIAIOB 10 CPOKaM MeTeopoioTndeckux Habmoaennit (1966—2020 rr.)
Fig. 7. The number of heavy snowfall cases by the timing of meteorological observations (1966-2020)

[TprunHaMu CUJIBHBIX CHEronaaoB Ha Tepputopuu Pb aBnsiorcs: 1) BBIXOJ yriyOasSIOmuxcs
IUKJIOHOB ¢ Apanbckoro u Kacnmiickoro Mopeii uwin ¢ ceBepo-3amnaja; 2) MpoxXoxAeHUE 3anaaHbIX
LUKJIOHOB C ATJIAHTHKHU, IPUHOCAIIMX Ha Ypal TEIbld U BIAXKHBIM BO31YX; 3) MPOXOKICHHE
CeBEpO-3aMaJHbIX IMKJIOHOB B BECEHHHWE WJIM OCEHHHE MECALbl XOJIOAHOTO Tmepuona; 4)
nepeMeIeHre OKKIIOAUPOBAaHHBIX (DPOHTOB (B TOM 4YHMCIIE BCE CIy4ad MPU BECEHHUX BO3BpaTax
xononoB). Takke ciemyeT OTMETHTh, YTO H3-3a OapbepHOro s¢dexra VYpana yBenMuuBacTCS
MHTEHCUBHOCTbH OCAJIKOB IPU MPOXOXKIECHUH IHUKIOHUYECKUX 00pa30BaHUM MM (GPOHTOB B TOPHOU
yacTH pecrryosmku [13].

3akiaro4enue

Ilo pe3ynbraTram MccieOBaHUsI MOXKHO CAEIATh CIEAYIOLUE OCHOBHBIE BBIBOJIBI.

CpenHsisi MHOTOJIETHSISI CyMMa OCaJIKOB XOJIOJHOTO MEpHoa, OCpeTHEHHAs JJisi TEPPUTOPUU
PB, cocraBnsier 172 mm (19662020 rr.). Hanbonpimas cymma ocaakoB xapakTepHa aisi FOxHOTO
VYpamna (185 mm), Haumenbias — s bamkupckoro 3aypanbs (100 Mmm).

Jlons ocalkoB XOJIOAHOTO TMEpHOAa Ha TEPPUTOPUU PECHYONIMKH SBISETCS MEHBIIEH MO
CPaBHEHHIO C JOJiel OCaJKOB TEIJIOr0 MEpHoja, OAHAKO COOTHOUIEHHE B pa3HbIX 0a30BbIX
Iepuojax MoKa3blBaeT, YTO OHA HECKOJBbKO yBenuuuBaercs: 1966-1990 rr. — 69 u 31%; 1981-2010
rT. — 67 u 33%; 1991-2020 rr. — 65 1 35%.

HauOonpmas cymma ocankoB B mepuox 1966—2020 rr. Bemana B HosiOpe (43 Mm),
HauMeHbIIast — B geBpanie U mapre (o 28 mMm). BolsiBieHa TeHACHIMS K POCTY CYMMBI OCaJKOB
xononHoro nepuoaa (6,2 mM/10 net). IlonoxuTenbHas TEHASHIUS 3TOW BETUYHHBI HAOI01aTach
B 1966-1990 u 1981-2010 rr., 3atrem B 1991-2020 rT. OHAa CMEHWIACh Ha OTpHUIATEIbHYIO (—1,2
MMm/10 net). B mocnennuii 6a3oBbIi Mepuo]; HAOMIOJAeTCs YMEHBIICHHE OCAJKOB IEpBOM yacTu
XOJIOAHOTO Tepuoa (HOIOph-sHBAaph) U UX YBEIWYEHUE BO BTOpOi yacTH (peBpasib-mapt). B mapte
BBISIBJICH CTaTHCTUYECKU 3HAYMMBIH POCT CYMMBI OCaJIKOB.

C wucrnonp30BaHHEM KOPPENIALMOHHOTO aHajin3a OOHApYKEHbl 3HAYMMbBIE CBSI3H MEXKIY
0caJKaM{ XOJIOJHOTO Iepuoja U Temmneparypoil Bozayxa (r = 0,45), OTHOCUTENBHON BIa)KHOCTBIO
Bo3ayxa (r = 0,30) u BeICOTOM CHEXXHOTO MokpoBa (1 = 0,65).

[Ipu oueHke BIMAHMS MaKPOLMPKYJISLUHMOHHBIX IPOLIECCOB HAa MHOTOJICTHHE W3MEHEHHS
0CaJKOB XOJIOJHOTO Mepuoja Ha TeppuTopur Pb ycTaHOBI€HO, YTO POCT IMPKYISIMOHHBIX
unaekcoB CAK, AO m AMO npuBOoAUT K YBEIMYEHHIO OCAJKOB, a YCWIEHHE IIPOLIECCOB
CkaHIMHABCKOTO OJIOKHPOBAHUS — K X YMEHBIIECHUIO B PECITYOJIUKE.
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AHanu3 ciay4aeB CHIIBHBIX CHETOIa0B MoKa3all, uTo B bamkopTocTane 6bu10 3apUKCHPOBAHO
Ha pacCMaTpUBAaEMbIX METEOCTAHIUAX 385 Cily4aeB CHUIIBHBIX CHEromnajaoB (cymma ocaakoB oT 10
MM/12 4 u 6oree), U3 HUX — 4 ciiydasi O4eHb CHIIBHBIX cHeromaaoB (>20 mm/12 9), oTHOCSIUXCS K
KPUTEPHIO OTMACHOTO SIBJICHUS: MO 2 cirydas Ha MeTeocTaHmusax TykaH u 3umanp (FKOxubiii Ypa).
IIpy paccMOTpeHHH TEPPUTOPUAIBHOTO  PACHPENEICHMSI CIy4acB CHUJIbHBIX CHErOIajoB
YCTaHOBJIEHO, YTO MX KOJUYECTBO YBEJIMYHMBAECTCS B I0KHOM HarpaBieHud. HambGombiee gucio
CIIy4yaeB CWJIBHBIX CHETONAaJ0B NPUXOIUTCS Ha HOSOpb, Jekadpb M MapT. MakcuManbHOE HX
KOJIMYECTBO BBISBICHO B CPOKH MeTeoposorndeckux Hadmogenuit 03...15 u 15...03 u (B cpennem
no pecmyomuke 34 u 32% Bcex ciydaeB). Ha MereocTanuusx, pacrnonoxxeHHsix Ha FOxxnom Ypare,
3HAYMUTEIIbHOE KOJIMYECTBO CUIILHBIX CHETOMAI0B TaKkke 3ahuKCcupoBaHo B cpoku 18...06 4.

Taxum 00pa3oM, pe3yabTaThl IPEICTaBICHHON UCCIeI0BATEIbCKON pabOThI MOKA3bIBAIOT, YTO
B YCIIOBUSIX TJI00QJbHOTO MOTEIJICHHS] KJIMMaTa HaONI0aloTCid W3MEHEHHS B PEXHME OCa/IKOB
XOJIOAHOTO Meproaa Ha Tepputopun Pecrybnnku bamkoprocran.
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