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OBLIASA XAPAKTEPUCTUKA PABOTbI

AKTYyaJIbHOCTHL TeMbl HcciaeaoBaHusi. llpoBenennsle B Pocruapomere
MCCIIE0OBaHUSl MOKAa3bIBAIOT, YTO B HACTOAIIEE BPEMsl KIMMATHYECKUE YCIOBUSA Ha
TeppuTopun Poccuu cyiiecTBEHHO MEHSIOTCS, U TTOTEIUICHUE Ha TUTAHETE MPOUCXOIUT
HEOJIMHAKOBO B Pa3HBIX PETHOHAX.

UToObl BBIICHUTH MPOSIBISETCS JHU TIJI00ATbHOE TMOTEIVICHUE B KOHKPETHBIX
MPUPOAHBIX  XAPAKTEPUCTHKAX M HAa KOHKPETHOW TEPPUTOPUH  HEOOXOIUMO
OCYIIECTBUTh JCTAIBHOE HCCIICIOBAHUE U MOJCIUPOBAHUE JIUHAMUKH BPEMEHHBIX
psanoB. JleTanbHbIN aHAIM3 M CTAaTUCTUYECKOE MOJESIMPOBAHUE JUHAMHKHA BPEMEHHBIX
PSAIOB TEMIIEpaTypbl W OCAJKOB IO3BOJIUT BBISBUTH KIMMATHYECKHE OCOOCHHOCTHU
pErvoHa M co3/1aTh KaYeCTBEHHYIO U OOHOBJICHHYIO 0a3y KIMMaTH4eCcKoi nHpopmaru
mis  tepputopun  KocTpomckoit o0macth ¢ MeNbl0  JAIBHEWIIUX  HayYHBIX
MCCIIeIOBaHUH, IPUMEHEHHS B OTIEPAaTUBHON paboTe, oOydaromeM IMpoiecce, a TakKe
MO3BOJIUT HauboJee paluMoOHAIBLHO HCIONB30BaTh KIMMATUYECKUH  MMOTEHIIHAT
TEPPUTOPUU TIPU TUIAHUPOBAHWU MyTed (HOPMHUPOBAHUS YCTOMUMBOTO Pa3BUTHUS
peruoHa.

Heas um 3apaum wmcciaeaoBaHusi. Llenp - oOIeHKa KIMMATUYECKHUX HM3MEHEHMH
TeMIlepaTypbl BO3AyXa U OCaaKoB Ha Tepputopun KocTpoMckoit obnactu u
000CHOBaHHE COBPEMEHHBIX M OyIylIMX HM3MEHEHHH TeMIEepaTypHbIX YCIOBHI
KocTtpomckoit oGnactu.

JlocTrKeHHe MOCTaBIICHHOW 1M TPEIojaraeT penieHue CIeayoluX OCHOBHBIX
3aja4:

- aHaJU3 OJIHOPOJHOCTHM M KayecTBa BPEMEHHBIX PSIOB TEMIEpPaTypbl BO3AyXa M
OCaJIKOB, OCHOBAaHHBI Ha MPUMEHEHHHM CTATUCTUYECKUX KPUTEPHUEB ISl BBISBICHUS
PE3KO  OTKJIOHSIOIIMXCS ~ HEOJHOPOJHBIX  JKCTPEMYMOB B OMIIUPUUYECKUX
pacnpeiesIeHUsIX U OLIEHKH OJTHOPOJHOCTH;

- (opMHpOBaHHE HENPEPHIBHBIX W MHOTOJETHUX PSAIOB HAOIIOJEHUN OJMHAKOBOM
MPOJAOJDKUTENIPHOCTH, HauuWHas ¢ KoHma 1920Xx roloB W 3aKkaHUMBas MOCICIHUMHU

rojamMu HaOIIOICHUH TT0 BceM MeTeocTaHusaM KocTpomckoi obmacTu;



- oreHKa 3(PPEKTUBHOCTH W CTATUCTUYCCKOW 3HAYMMOCTH HECTAI[MOHAPHBIX MOJEIeH
BPEMEHHBIX pAJIOB 1O OTHOIICHWIO K MOJEIHU CTallMOHApHOW BBIOOPKH st
MHOTOJIETHUX PSJOB CTAHAAPTHBIX M NPUKIAIHBIX KINMATUYECKUX XapaKTEPUCTHUK
TEeMIIepaTyphl BO3yXa M 0CaAKOB Ha Tepputopun Koctpomckoii o6nactu;
- BBISBIICHUE TPHUYMH, BBI3BIBAIOIIUNX HM3MEHEHHE KIMMATHUECKUX XAPAKTEPUCTHK U
MPOCTPAHCTBEHHOE 0000IIeHne ToKa3arejael HECTAIMOHAPHOCTH TIO0 TEPPUTOPUU
KocTtpomckoii ob6macTu;
- TIOCTPOCHHE MPOCTPAHCTBEHHBIX CTATUCTHUECKHX MOJENEeH  KIMMATHYECKHX
XapakTepucTuk nansi  tepputopun  KocTpoMmMckoit o0jacTu W HcCCleOBaHUE
KO2(DPUITMEHTOB ATUX MOJIEIEH BO BPEMEHHU M BO B3aUMOCBSI3H;
- BbIOOp Hambosee 3(PPexkTUBHON (U3NKO-MATEMATHUYECKOW MOJAENU KiuMmaTa Mpu
CpPaBHEHHUHU JAHHBIX HAOIIOJEHUN U MOJICIIMPOBAHUS 32 COBMECTHBIN Mepro;
- ompenesieHre OyMyIuX 3HAYEHUH TemrepaTypsl Bo3ayxa B KoctpoMmckoit o6nactu Ha
ocHoBe Hanbosee 3¢(HEeKTUBHON MOJACIIN KJIUMaTa.

Ha 3amuty BbIHOCATCH CJleAyIoNIUe MOJI0KeHUs :
- pe3yibTaThl OLIEHKM KayeCTBa MHOTOJIETHUX PSIOB KIMMATHYECKUX XAPAKTEPUCTHK
TeMIlepaTypbl Bo3ayxa W ocaakoB B KocTpoMmMckoit o0iiacTé Ha OCHOBE aHalu3a
OJIHOPOJIHOCTH, BOCCTAHOBJICHUSI MPOIYCKOB M NPHUBEIACHUS HEMNPOIO0IKUTEIbHBIX
BPEMEHHBIX PSAIOB HAOTIOJCHUI K MHOTOJIETHEMY TIEPHO/LY;
- pe3ynbTaThl MOJCIHPOBAHUS PSAIOB HAOIIOJCHHWM 3a TEMIEpaTypoll BO3ayXa H
ocaJikaMu JUIsl BBISIBJICHUSI HECTALlMOHAPHOCTEH;
- pe3yiabTaTbl  IMOCTPOEHHUS  IMPOCTPAHCTBEHHBIX  CTATUCTHUECKUX  MOJeNel
KIIMMATHYECKUX  XAPAKTEPUCTHK TEMIIEpaTypbl W  OCAJKOB JJisi TEPPUTOPUU
Koctpomckoii obmacty 1 uccieaoBanus X K03 UIIUEeHTOB;
- YCTaHOBJIEHHBIE MPUYMHBI KIMMATUYECKUX U3MEHEHUI TeMIepaTypbl BO3/1yXa;
- BBIOOp A(h(PEKTUBHON KIMMATHYECKON MOJIEIM M TIEPCIEKTUBHAS OIEHKAa OymyIInX
TeMreparypHbsix ycnoBuih Koctpomckoit obnactu 1o koH1a 21 Beka.

Hay4ynast HoBU3HA:
- IpOBEeJIEHA OIIEHKA OAHOPOJHOCTH M KaueCTBAa METEOPOJIOTHYECKHX HAOIIOACHUN U

chopMupoBaHa peTMOHANbHAs 0a3a HANEKHBIX JAHHBIX, BKIIOYAIOMIAS  PSIIBI



CpPEIHEMECSYHBIX TEMIIEpaTyp BO3[yXa M OCAJKOB, MPUBEICHHBIE K MHOIOJETHEMY
MEePUOLY C BOCCTAHOBJIECHHBIMH MPOIMYCKAMH;
- BrepBele g Tepputopun KocTtpoMckol 00nacTé  BBIMOJTHEHO JI€TaIbHOE
UCCIe0BaHUE U MOJICJIMPOBAHUE TMHAMUKYA BPEMEHHBIX PAJIOB TEMIIEpATyphbl BO3oyXa
M OC3JIKOB U TMOJIyYE€HbI BBIBOJBI O HECTALMOHAPHOCTU CPEIHETOJOBBIX U BECEHHMX
TEeMIIepaTyp BO3AyXa;
- YCTAHOBJICHBI MPUYUHBI BBISBICHHON HECTAIIMOHAPHOCTH, CBSI3aHHbIE C U3MEHEHHEM
xapaktepa armochepHOW uMpKymsauMd B KoHue 1980x romoB, uro Hauboiee
MPOSIBUIIOCH B BECEHHUI MEPUOI;
- TOJIy4E€HbI MPOCTPAHCTBEHHBIE 3aKOHOMEPHOCTH MAapaAMETPOB HECTAIMOHAPHOCTH,
KIIMMAaTHYECKUX HOPM U Kodd purmenToB moaenei st KoctpoMckoit o6macTy;
- ompeneneHa HauOosee >(pQeKTUBHAs KIMMaThdeckas Mojaenb mainsa KocTtpoMckoi
00JIacT M Ha €€ OCHOBE JaHa OllEHKa OyIyHMX 3HAYEHHUM TeMmIepaTypbl BO3ayxa 10
KoHIa 21 Beka.

Teoperuyeckasi 3HAUMMOCTb IMCCEPTAIMOHHOTO UCCJIEIOBAHMS.
Pa3pabotana  meToAMKa MO BBIABICHHIO KIMMAaTUYECKUX HW3MEHEHUH B psaax
TEMIIEpATypbl BO3/lyXa U OCaJKOB HAa PETMOHAIBHOM YpPOBHE. MeToIMKa BKIIOYAET B
cebst BpIOOp Hambonee A(DPEeKTUBHON MOJENIM W3 TPeX KOHKYPHPYIOMIMX: MOICIH
Ciy4yallHOMl  BBIOOpDKM, JMHEHHOTO TpEeHJAa W  CTYNEHYaThlX M3MEHEHUH W
MPOCTPAHCTBEHHOE 0000IIEHUE MOKa3aTeleld OTKIOHEHHUS OT CTAallMOHAPHON MOJEINH.
Jis  cTaOUIBHBIX W OJHOPOAHBIX YCIOBHW TIPUMEHEHA METOIMKa TIOCTPOSHUS
MPOCTPAHCTBEHHOW CTAaTUCTUYECKOM MOJEIHU, IapaMmeTpbl KOTOPOM XapaKTEPU3YIOT
PETHOHANIbHBINA TPAIMEHT U CPEJHUE PErHMOHAJbHBIE YCIOBHUS M aHAIM3UPYIOTCS Ha
HAIMYME B HUX KINMaTH4YecKuX m3MeHeHwi. [IpemmoskeH Merom BbIOOpa Hamboiee
MOAXOAAIIEN JIsI peruoHa KIMMAaTUYECKOW MOJEIM IO COIOCTaBJICHUIO JaHHBIX

MOJICIIMPOBAHHUS C JAHHBIMU HAOJFOACHUHN 32 COBMECTHBIN TTEPHO/I.

IIpakTHyeckast 3HAYUMOCTH PadOThI.
COBOKYITHOCTD BBITIOJTHEHHBIX HAYYHBIX MCCIIEIOBAHHUI MO OLIEHKE COBPEMEHHBIX U

OynylIUX MPOSIBICHUN KIMMATUYECKUX MU3MEHEHHM MO3BOJUT HauboJiee paloHaIbHO



UCIIONIb30BaTh  KIMMAaTUYECKUW TNoTeHuuan teppuropun KocTpomckoit obnactu, a
TaKk)Ke SBJISETCS JIONMOJHUTEIBHONH WH(pOpPMAIMEl TMpU TUIAHUPOBAHUM ITyTEH
(dbopMUpOBaHHS YCTOWYMBOTO Pa3BUTHS PErHOHA.

Metoab! ucciie10BaHus.

B ocHOBe aAHMCCEpTAIlMOHHOTO WCCIIENOBAHUS JICKUT TPUMEHEHHE OOBEKTUBHBIX
CTATUCTUYECKUX METOJIOB, KaK [JIs aHalW3a JAaHHBIX, TaK U I MOJEIUPOBAHMUS.
Metoabl CTaTUCTUYECKOTO OLIEHWBAHUS B BHUJIE€ CTAaTUCTUYECKUX KpuUTepueB JIMKCOHa,
CwmupnoBa-I'pad6ca, ®dumepa, CThIOACHTa NPUMEHSUINCH IS OICHKM KadecTBa W
OJTHOPOJHOCTH JAaHHBIX, I BbIOOpa cTatucTUdeckd OHOEKTHBHOW MOICIH
BPEMEHHOIO  psga. MeToabl  pErpecCMOHHOrO  aHajlu3a  [PUMEHSUINCh  JUIS
BOCCTAHOBJICHUS MPOITYCKOB HAOJIIOCHUN W MPUBEICHUS HENPOAOKUTEIBHBIX PSI0B
K MHOTOJIETHEMY I[E€pUOAY, JUIsl TOCTPOEHUS BPEMEHHBIX M IPOCTPAHCTBEHHBIX
MOJIeTICH, NIl YCTAHOBJICHHSI B3aMMOCBS3CH MEXIy Kod(puImeHTamMu Mojened u
¢dakropamu. MeToabl  MPOCTPAHCTBEHHOW  WHTEPIONSIIIMM  MCIOJB30BAHBI  MPU
KapTUPOBAHUU MMOKA3aTENEl HECTAI[MOHAPHOCTH U KIIMMATUYECKUX HOPM.

Hayynast 000CHOBAaHHOCTb M JOCTOBEPHOCTb IIOJIOKEHUH W  BBIBOJOB
MTOATBEPIKIACTCS MPOBEPECHHON M KAYeCTBEHHOW MH(pOpMAIIHMEH, 3aI0)KEHHON B aHAIH3
U MOJEIMPOBAaHUE, a TaKkKe MPUMEHEHHMEM OOBEKTHBHBIX M  d()PEKTUBHBIX
CTATUCTUYECKUX METOAOB M OOJBIIMM KOJMYECTBOM BBINOJHEHHBIX PACUETOB IS
pa3HbIX KJIMMATHYECKUX XapaKTePUCTUK C TOCIENYIOUEed COrjJacoBaHHOCTBIO
MOJIyYEHHBIX PE3YJIHTATOB.

JIMYHBIN BKJIAJ aBTOpA.

ABTOpPOM CaMOCTOSITENIbHO ObljIa TMOATOTOBJIEHA pEeruoHaNbHas 0a3a JaHHBIX,
OCYUIECTBJIEHA MPOBEPKA €€ KAYeCTBa U OJHOPOAHOCTHU M MOJArOTOBJIEHA UHPOpPMALIMS
JUIsL TIOCTEAYIOIIET0 aHalin3a M MOJEIUpoBaHus. Takke aBTOPOM CaMOCTOSATEIbHO
BBITIIOJIHEHBI PACUEThI JUIsl MOAEIUPOBaHUs. B auccepranmm ncnonb3yroTcs pe3yabTaThl
paboT, BBEITTOJIHEHHBIX B cOaBTOPCTBE ¢ B.A.Jlo6aHOBEIM.

AnpobGanust padoThl.

Martepuanspl, Jexamue B OCHOBE padOThI, IOKIAAbIBAIUCH U OOCYKJAIHCh Ha
Hrorosou ceccun n cemunapax B PITMY, Ha naydyno-texunueckoM cosete B OI'bY

«lentpanpnoe YI'MC», Ha 3acemanuu kKadeapbl NPOMBIIIJIEHHOW JKOJOTHH H



0€30MacCHOCTH JIeCOMEXaHW4YeCcKoro Qaxynbrera KocTpoMCKOro rocyaapcTBEHHOTO
texHojoruuyeckoro yHuepcurera (KI'TY), B Koctpomckoil 001acTHOW HaydHO-
texuuyeckon Oubmmorexke um. H.K.Kpyrickoit, ucrnonb3ytorcs aBTOpoM B ydeOHOM
nporecce KI'TY no pucuuminne «OnacHble NPUPOJHBIE MPOLIECCHI», UCHOJIb3YIOTCS
Koctpomckum II'MC-pumuanom DPI'BY  «llenrpansnoe YI'MC» B omnepaTUBHOMI
pabore.

yoaukanun. Beero mo teme nuccepranuu ony0iaukoBaHo 11 HaydyHsIx paboT, B
TOM umcie 2 MoHOTpaduu U 3 CTaThH B XKypHaJaX, peKkoMeH1oBaHHBIX BAK.

Crtpykrypa u o0bem pabGorbl. J[uccepranroHHas paboTa COCTOMT W3 BBEACHUS,
YEeThIpEX IJIaB OCHOBHOTO cojiepkaHusl, BKaovaomumx 40 Tabmuim u 53 puCyHKa,
3aKJIIOYEHUST W CIOUcKa JuTepatypel u3 86 HaumeHoBanuil. [lomublii 00BeM

uccepTalnuu coctaBisieT 148 crpanu.
KPATKOE COAEP/KAHUE PABOTbBI

BBenenne. OOOCHOBBIBAETCS AaKTYalbHOCTh, (OPMUPYIOTCS 1I€JIb U 3aJa4u
UCCIe0OBaHUs, M3J1araeTcsi HaydyHass HOBHM3HAa M 3HAYUMOCTh PaboThl. OmnpeneneHbl
OCHOBHBIE TTOJIOKEHHSI, BRBIHOCHMbBIC Ha 3aIlHTYy.

I'maBa mepBasi CONEPKUT OCHOBHBIE CBEJCHUS O NPUYMHAX HCTOPHUYECKOTO U
COBPEMEHHOTO U3MEHEHHUSI KJIMMAaTa U CBUJICTEIIbCTB UX MPOSBICHUN HA PETHOHATILHOM
YpOBHE.

B otaenbHOM paszziene TiIaBbl NPOU3BEIEH KPUTHUYECKUN 0030p CYIIECTBYIOIIHUX
METOJIOB U PE3yIbTaTOB MCCIEAOBAHNN N3MEHEHHUI KJIIMMAaTa, U3 KOTOPOTO CIEIYET, YTO
OOJIBIIIMHCTBO BBIBOJIOB O TIJI00AJIbBHOM TMOTEIMJIEHUH M KaTacTpO(PUUYECKUX €ro
TIOCJICICTBUSIX JIETAETCsl HA OCHOBE MOJICIIbHBIX PACUETOB M CelUac CYIIECTBYET OKOJIO
30 monenel oOield MUPKYIALUU aTMOC(EpPbl, KOTOPbIE UCTIONIB3YIOTCS B pacyeTax Jjis
MIEPCTICKTUBHOM OI[EHKH OYAYyIIETo KIuMaTa.

['maBHass TpyaHOCT, B TOHMMAaHWUU TPUYMH W3MEHEHHS KIMMaTa CBs3aHa C
COXPaHSIOMICHCS 70 CHUX MOpP HEBO3MOXKHOCTBIO JOCTAaTOYHO HAJEKHOTO YydeTa
oOpaTHBIX KIMMaTHUECKHX CBsi3eli. B mepByro odepenp 3To KacaeTcss OOJa4HO -

paguanMmoHHON OOpaTHOM CBSI3W, MPSMOTO0 M KOCBEHHOrO (Yepe3 BO3JEUCTBUS Ha



paguaMoOHHbIC CBOMCTBAa 00JIAKOB) BIUSHUS aTMOC(HEPHOrO a’po30Jisi Ha KJIMMAaT, a
TaK)Ke BIIMSHUS HA HEro B3aUMOJCHCTBHS aTMOC(ephl M OKeaHa.

B rnaBe Taxke mpuBOASTCS OCHOBHBIE CBefeHuUs o0 KocTpomckoit obnactu, ee
reorpaguueckue W KIMMaTHYeCKHe  OCOOeHHOCTH. JlaHBl — pe3ynmbTaThl U
MPEBAPUTENBHBIE BBIBOABI O TOM, YTO KIMMATHYECKUE HOPMbI TEMIIEPATYPHI PACTYT,
KOJINYECTBO OINACHBIX W HEOJArompHsATHBIX THAPOMETEOPOJOTHUUECKUX SIBICHHUI
YCTOMYMBO YBEIUYUBACTCS

Jlanee B ryaBe HU3J0KEHBI TEOPETUUYECKUE IMOJOKEHUS METOAUKU MOJEIUPOBAHUS
BPEMEHHBIX PSIZIOB, OILICHKM TMPOSBICHUS M3MEHEHUW KiIMMara, KiacCuukaimm
MOJTYYECHHBIX 3aKOHOMEPHOCTEHM JUHAMUKM TI0 TEPPUTOPUU U  TIOCTPOCHUS
IIPOCTPAHCTBEHHBIX MOJIEIIEH.

CranmoHnapHasi MOJEIb SIBISCTCS OCHOBOITOJAraromed JJisi KJIUMATOJIOTHU M BCE
OCTaJIbHbIE BUbI MOJICJICH HEOOXOIMMO CPAaBHUBATh M COMOCTABIIATH ¢ HEH.  Mogaenu
BPEMEHHBIX PsIIOB MOTYT OBITh JBYX OCHOBHBIX BHUJIOB: IPOCTHIC OJHOPOJHBIC U
KOMIIO3UIIMOHHBIE. [IpocThie Monenu JOMYCKAalOT, YTO BCA KIMMaTU4YeCKas
M3MEHYMBOCTh MOKET OBIThb MPEJACTaBICHA OJHOM KOMIIO3UIIMEN  CIydailHbIX
MPOLECCOB, @ BO3MOXHAsI HECTAI[MOHAPHOCTh KJIMMATHYECKUX U3MEHEHUM MPOSIBIISICTCS
B HECTAIIMOHAPHOCTH CpeIHMX 3HaYeHUH. CIoKHBIE YK€ KOMIO3WIIMOHHBIE MOJEIH
MpeHa3HAYeHbl JJIS BBIJICJCHUS OTIEIBHBIX COCTABJISIOINIME Pa3HOTO BPEMEHHOTO
MaciTadba ¥ uX MOCIeAYIONIero MOISTUPOBAHUS.

Ha ypoBHE paccMOTpeHHs MPOCTBIX MOJAENEH NPOSBICHWE W3MEHEHUN KIMMAaTa B
MHOT'OJIETHUX BPEMEHHBIX PSaX MOXKET ObITh IBYX OCHOBHBIX BUIOB:

- MOHOTOHHBIE U3MEHEHHUsI B BUJIE TPEH 1A,
- CTyNEeHYaThle U3MEHEHHUsI, XapaKTEepU3YIOIIHUe MePeXo/ibl OT OJHOI0 CTAllMOHAPHOTO
COCTOSIHUSI K IPYTOMY.
MopaenupoBaHU€ BpPEMEHHBIX PSAOB BKIIOYAET TPU OCHOBHBIC CTaJIUU:
- pacdeT mapameTpoB MOJEICH;
- onieHKa (O PEKTUBHOCTH HECTAIMOHAPHBIX MOJICJICH MO0 OTHOIIECHUIO K CTAIlMOHAPHOM

MOJIEJIH;



- OIIEHKA CTAaTUCTUYECKOW 3HAYMMOCTH HECTAIMOHAPHBIX MOJEIEH MO OTHOUICHHIO K
CTaIMOHAPHOM.

JInd KOMMYECTBEHHOM OUEHKH OTJIIMYMK MOJENIM TPEHJAA U MOJEIU CTYIEHYAThIX
W3MEHEHUH OT MOJENIA CTAIMOHAPHOTO CPEAHETO PACCUUTHIBAIOTCA OTHOCHUTEILHBIC

MOTPEITHOCTH 1O (popmysiam:
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rae: Ay, Acryn — OTHOCHUTENBHBIE ITOTPEMIHOCTH WIIM OTIINYMA (B %) MOJENU TPEHJA U
MOJIENTU CTYNEHYAThIX U3MEHEHHUM OT MOJIEJIA CTAIMOHAPHOW BHIOOPKU;

Oy , O; , Ogmyn — CTAHJAPTHBIE OTKJIOHEHHUS OCTATKOB COOTBETCTBEHHO MOJEIEH
CIIy4aiiHOM BBIOOPKH, TUHEHHOIO TPEH1a U CTYNEHYATHIX U3MEHEHUI.

Crnenyromee TEOPETUYECKOE IOJOKEHHE COCTOMT B TOM HACKOJIBKO IOJTYYEHHOE
MPEUMYIIECTBO TOW WM WHOW MOJIEIM OTHOCUTENIBHO 0a30BOMl (CTalmOHApHOMN)
ABJISIETCS. CTATUCTUYECKH 3HAYUMBIM. JUIA 3TOM LEIM PacCUUTBIBAIOTCA CTATHUCTHKHU
kpurepuss duiiepa I OTHOWIEHUS OCTATOYHBIX MJUCIEPCHM KaXKIOW M3 JBYX

KOHKYPHUPYIOIIMX MOJEIEH MO OTHOIIEHUIO K MOJEJIN CTAlIMOHAPHOUN BIOOPKU:

Oy
Frp = 2
O ¢
2
Oy
Feryp = 2

B uucnutene Bcernma Oynmer aucmepcus HMCXOIHOTO psiia HAOMIOAECHUM, T.K. OHA
SBJSICTCS HaWOONBIIEH WM, IO KpallHeH Mepe, paBHAa OCTATOYHOM AUCIEPCUU
KOHKypupyoouieil Moaenu. B ciydae eciiu pacueTHoe 3HaueHue cratucThuku duiepa
OKa3bIBaeTCsl OOJbINE KPUTHYECKOTO, TO JUCIEPCUU JBYX MOJCIECH HMEIOT
CTaTUCTUYECKU 3HAUYMMOE Pa3IMuh€ U COOTBETCTBYIOWIAs MOJIeNb (TpEeHAa WU
CTYIIEHYATHIX M3MEHEHUI) CTaTUCTHYECKH d(PeKTuBHEE, YeM MOJENb CTAIllHOHAPHON

BBIOOPKH.



[Tocrie 0O6pabOTKM W MOAETUPOBAHUS KIMMATHYECKUX TAaHHBIX B KaXKIOM ITyHKTE,
OCYIIECTBIISIETCS TPOCTPAHCTBEHHOE OOOOIICHHE TOTYyYCHHBIX 3aKOHOMEPHOCTEH C
BbIJIJICHUEM o00nacTeld, Tlle WMEIOT MECTO CTallMOHApHbIE WM HEeCTallMOHApHbIE
Moaenu. JIns  OMHOPOMHBIX 00JacTell  CTPOSITCS TPOCTPAHCTBEHHBIE  MOJIEINH,
CBSI3BIBAIOIIME €XKETOJHbIE TMOJISI KIMMAaTUYECKUX XapaKTePUCTHUK CO CPEIHUM
MHOTOJICTHUM TIOJIEM W YCTAHaBIMBAIOTCS 3aKOHOMEPHOCTH WX KOX(P(HUIIMEHTOB BO
BPEMEHHM U BO B3aUMOCBSI3M JIPyr ¢ ApyroM. JIMHelHas mpocTpaHCTBEHHas MOJEIb
UMEET BUJI:

Y,-j= A[chpi +A0j, iEij’
rae: Y;— 3HaueHue KIMMaTUYECKOM XapaKTePUCTUKU Ha 1-OM CTAHLIMU B J-bIi TOJ;
Y,,— cpeaHee MHOrOJIETHEE 3HAYEHUE KIMMATUYECKOM XapaKTEpUCTUKHM Ha i-0i
craHiuu;  Aj, Ag- Koddduuumentsl ypaBHeHus, onpezaensemple no MHK u
COOTBECTBEHHO CBSI3aHHBIE C MPOCTPAHCTBEHHBIM TPATUEHTOM U CPEAHUM IO
TeppuTOopun; Eji - Cay4anHble OTKIOHEHUS.

Bo BTOpOIi riaBe npeacTarieHa copMUpOBaHHAS PerUOHAIbHAs 06a3a TaHHBIX 10
XapaKTEPUCTUKAM TEPMHUUYECKOTO pEXKHUMa, BKIIOYAIONIAs KaK CpPEeIHErOJI0BYI0 |
CpEIHEMECSYHYIO TEMIEPATYPY, TaK U MPUKIIATHBIE KIUMATHUYECKHE XapaKTepUCTUKU
Ha 14 mereoctanmusax Koctpomckoit obmactu. Jljisi HaOMIOACHHBIX PSAOB MPOBEACHA
OLICHKa OJHOPOJHOCTH M KadecTBa AaHHBIX MO KpurepusiM Jlukcona u CmuUpHOBa-
['pab0ca, Ha OCHOBE KOTOPOIl YCTAHOBJIEHO, UTO PE3KO OTKJIOHSIOIIHNECS HEOTHOPOHbIE
SKCTPEMYMBbI B psfax KIMUMATHUYECKUX XapaKTEPUCTUK TEMIIEpaTypbl MOIHOCTHIO
OTCYTCTBYIOT. BEITIOJTHEHHOE /7151 pSJIOB TEMIIEPATYPHI MPUBEIACHUE K MHOTOJIETHEMY U
MEpPHOJly ¥ BOCCTAHOBJIECHHE TMIPOIMYCKOB HAOJIONCHUN IIO3BOJMIIO  YBEIHYUTH
MPOJAOJDKUTENIBHOCTh PSIIOB B cpenHeM Ha 20 yneT u copMHUpOBaTh MHOTOJICTHHE
OTHOPOJHBIC PsAAbI C OOIMM Ha4YajioM MNpUMEpHO ¢ cepeauHbl 1920x TOmOB
MPOJOJIKUTENBHOCTBIO 0KOJIO 90 neT 11t BINOIHEHUS 3(PPEKTUBHOTO CTATUCTUYECKOTO
MOJIETTUPOBAHUSL.

[Ipexnae Bcero OBLIO BBIMOIHEHO MOJAEIUPOBAHUE HamOoiee MPOIAOIKUTEITBHBIX
UCTOPUYECKUX psAIoB HaOmroneHudt Ha merteoctanumu Koctpoma c¢ 1843 . Jlns

CpeHEeroJJ0BOM Temneparypbl Haubosee 3PpPEeKTUBHON OKa3agach MOJIENb CTYNEHYAThIX



W3MEHEHUH, KoTopas WIACHTH(PHUIMPYET MombeM Temmeparypsl B 1988 1. Ha 1.5°C

(Puc.1).
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Puc.1. XpoHonoruueckuii rpaguk CpeIHEroJOBOM TEMIEPATYPhI BO3AyXa 110
Meteoctanuu Koctpoma.

JUis  Toro 4ToOBl PACKpbITh MNPUYMHY PE3KOr0 CTYNEHYATOr0 YBEIUYEHUS
CPEIHEroZ0OBOM TeMIepaTyphl, ObLJIO OCYHIECTBIEHO CTATHUCTUYECKOE MOJEIUPOBAHUE
CpeIHEMECIYHON TeMIIepaTyphbl BO3IyXa U MOJOOHBIN CTYIEHYaThId POCT TEMIIEPaTyphl
Obl1 OOHApyXeH TOJBKO [UJIi Tpex MecsleB: QeBpaib, MapT U  ampedb,
XpOHOJIOTHYECKUE TpaduKH, UIsl KOTOPBIX MpUBEIEHbl Ha Puc.2, Ha KOTOpOM Takxke
MOKa3aH CTALMOHAPHBIN PAJ UIOJBCKUX TEMIEPATYP C HEOJHOPOJIHBIM 3KCTPEMYMOM.
IIprueM, HanOoOmBIIEE CTYNEHYATOE YBEIUUYEHUE TEMIIEPATyphl, COCTABIISIIOLIEE OKOJIO

0
4°C, nabmomaercst B MapTe.
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Puc.2. XpoHonoruyeckue rpaduku HECTAITMOHAPHBIX M HEOTHOPOIHBIX PSIIOB

CpEeIHEMECSUYHBIX TEMIIEpaTyp BO3/lyxa, Ha MeteocTtaniuu Koctpoma.



CrarucTudeckoe MOJEIMPOBAHUE, BBIMOJHEHHOE [JIsi TEMIeEepaTypbl BO3ayXa Ha
OCTAJIbHBIX ~ MeTeocTaHlusix  KocTpoMckoil — o0macTv, mMoka3ajno, YTO  YHUCIO
3¢ (PeKTUBHBIX HECTAllMOHAPHBIX MOJEJIEeH CcocTaBisieT Bcero 7% OT Bcex
paccmaTpuBaemMbix 280 psS0B pa3HBIX KIMMATHYECKUX XapaKTEPUCTHK TEPMUUYECKOTO
pexxuma Ha 14 mereocranumsix. HectanmoHapHOCTh NMPAKTUYECKH BO BCEX CIydasx
00ycCJIOBIIEHa aHATOTMYHBIM CTYNEHYAThIM POCTOM TeMmrepaTypsl B kKoHie 1980x romos,
KOTOPBIN TPOSIBISAETCS B IIEHTPAJbHOW M CEBEPHOM 4YacTH 00JacTH, KaK MOKa3aHO Ha
Puc.3, rne npuBeneHa KapTa OTKIOHEHHWW MOJAENM CTYNEHYaThIX HW3MEHEHUM OT
CTaMOHApHOH Acyy B % 108 CPEJHErOf0BOM Temmeparypel Bosfyxa. IIpmyem
CTYNEHUYATBI POCT CPEIHEroa0Boil Temmepatypsl, coctasimsomumii 1.0-1.5°C  Tarke
00yCIIOBJIEH HECTALIMOHAPHOCTHIO CPETHEMECSYHON TEMIIEpaTyphl MapTa U anpessi, HO
JUISL KOTOPBIX YHUCJIO HECTAallMOHApPHBIX PSIAOB €Il€ MEHbIle, T.K. IPU pacyeTe
CPEIHEroJI0BOM TeMIlepaTypbl HUAET (UIbTPALMS CIy4allHBIX COCTABJSIOMIUX U
BbIJICJICHUE HECTALMOHAPHOCTEH, KOTOpble MOT'YT OBITh CTATUCTUYECKH HE3HAUMMBI B
Ka)KIIOM CJIaraéMom.
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Pucynok 3. IlpocTpancTBeHHOE pacnpeiesieHue AcTyn B % 1151 CPEAHET0/I0BBIX

fLanHy

TEMIIEPATYpP BO3AYyXa.

CraTucTudeckne MpOCTpaHCTBEHHBIE Mozenu ans Koctpomckoid obnactu ObuH
MOJIY4EHBI AJI KaxK10i 13 20 XapakTepUCTUK TEMIIEPATYPHOTO PEKMUMA U ISl KaKI0TO
Kod(hdUIIMEeHTa TPOCTPAHCTBEHHBIX MOJENEH OBUIO OCYIIECTBIEHO MOJEITMPOBAHUE BO
Bpemenu. M3 60 psgoB mapaMeTpoB MPOCTPAHCTBEHHBIX MOJENEH  pa3HbIX

TEMIIEPATYPHBIX XapaKTEPUCTHK F(H(PEKTUBHBIC HECTAIIMOHAPHBIE MOJICNIA CTYNEHYAThIX



M3MEHEHUN MMEIOT MECTO TOJBKO B 6 CilydasiX, a CTaTUCTHUYECKH 3HAYUMBbIE MOJEIU
MOJIHOCTBIO OTCYTCTBYIOT.

Mexny  koadduimeHTaMu  TPOCTPAHCTBEHHBIX ~ MOJEJIEH  YCTaHOBJICHBI
peruoHajabHbIC B3aUMOCBS3U. IIpudYeM Haubojee 3(pPEeKTUBHBIC U3 HUX MMEIOT MECTO
Mexay kodpdunmeHntamu A} U Ay WM MEXKAY TPATUEHTOM TMOJS M CPETHUM
PErMOHANIbHBIM 3HAYEHUEM TeMIEPATYpPHOl XapaKTEPUCTUKU. ITU CBSA3M B XOJOIHBIN
MEePUOJ TOJOXKUTENbHbI, T.€. 4eM OOJblle CpelHEe PEeruoHaNIbHOE 3HAYEHUE, TEM
OoJbIlie M TPAUEHT, a B TEIUIBIA MEPUOJ roja — OTPUIIATENbHBI, T.€. MPU OOJBIIOM
3HAYEHUH CPEIHEN PErMOHAIBHOM TeMIEpaTypbl UMEET MECTO Majblid IPAJAUEHT IMOJIS.
[TosTomMy, Wem Teriee JieTo, TeM Ooyiee OAMHAKOBBI TEMIEPATyphl MO PETUOHY U
oOpaTHOe, 4eM Teruiee 3uMa, TeM OOJIbIle MPOCTPAHCTBEHHBIN TPAIUCHT WIH Pa3Iudue
teMrneparyp mno obmnactu. [loaromy ’kapkoe J1IeTO M XOJOJHAsl 3UMa Jal0T MPUMEPHO
OJIMHAKOBBIE TEMIIEPATYPHI JIJIs1 BCEX CTAaHIUN TEPPUTOPUU O00JIACTH.

B 3akmounTenbHON 4acTH TJ1aBbl pACCUMTAHbl YTOYHEHHBIE KIIMMATHYECKUE HOPMBI
3a BECb MHOTOJIETHUM NEPHOJ JUIsl CTAlMOHAPHBIX PAAOB 3a mepuoj ¢ koHma 1980x —
JUIsl HecTallMOHapHBIX. [loydeHo, 4TO HOpPMBI CpPEAHETrOJOBOM TeMIlepaTypbl Malio
U3MEHSIOTCS IO TEPPUTOPUU U UX pa3Max COCTABISET BCETO AT=1.5°C. U3 ocranbHbIX
KJIIMMATHYECKUX XapaKTePUCTUK HAUOOJBIIYIO TEPPUTOPUATBHYIO U3BMEHYMBOCTH UMEET
CpeaHsia TeMIleparypa 3a 3UMy (AT=3.80C), a4 HAaMMEHBIIIYIO (AT=1.6OC) — JICTHSIA
teMrieparypa. Ha ocHOBe paccuyMTaHHBIX HOPM IO KaXJAOW CTAHIIMU TTOCTPOEHBI KapThl
UX MPOCTPAHCTBEHHBIX PACIIPEACICHUA.

I'1aBa TpeThsl, COCTOUT U3 MATH Pa3/IesioB, B KOTOPBIX OBLIM BBITIOJIHEHBI: OIlEHKA
OJIHOPOJIHOCTH PSIZIOB OCAJKOB,  BOCCTAHOBJIEHUE INPOIMYCKOB M TMPHUBEACHHE K
MHOT'OJIETHEMY MEPUOAY PSIOB CTAHAAPTHBIX U MPUKIAAHBIX XapaKTEPUCTUK pPEeXKUMaA
YBJIQXXHEHUsS, OIEHKAa MCTOPUYECKMX H3MEHEHHH OCaJKOB C cepeauHbl 19 Beka mo
naHHBIM HaOmromenunii B KocTpome W 1o Teppuropunm 00J1acTH, TOCTPOCHHUE
MPOCTPAHCTBEHHBIX MOJENe xapakTepucTHK ocaikoB. Kak cnemyer uz Puc.4, 32
MyHKTa HAOJMIOJACHWA pa3MeNIeHbl JOCTATOYHO PABHOMEPHO IO TEPPUTOPHH, UYTO
co3maeT ycioBus i1 3(PGEKTUBHOTO BOCCTAHOBIICHMSI JAHHBIX IO aHajgoram |

MOCIICAYIOIIETO MPOCTPAHCTBEHHOTO 0000IIIEHUS PEe3yIbTATOB aHATN3a.



Puc.4. Cxema pa3menieHus MyHKTOB HaOIIOJEHUH 32 OCaJKaMH Ha TEPPUTOPUHU
KocTtpomckoii o61acTu.

OrneHka OJHOPOAHOCTH IKCTPEMYMOB OCYIIECTBISIACh MO KpuTepusim JukcoHa u
CmupnoBa-I'pad6ca. B cBs3u ¢ Tem, uto B 1950x — 1960x rogax Obuia ocyliecTBieHa
3aMeHa PErHCTPHUPYIOMUX MPUOOPOB Il U3MEPEHUs OCAJIKOB (3aMeHa JoXKaemepa Ha
OCaaKOMEp CHCTeMbl TpeThsikoBa) ObUla TMPOBEICHA JIOMOJHUTENIbHAS MPOBEpKa
OJHOPOJHOCTH BO BpeMeHH Mo Kputepusm Pumepa u CTblogeHTa, B pe3yabTare
KOTOpPOM YCTaHOBJIEHO, YTO OCAJKM XOJIOAHOTO MEpHUOojAa rojja B OCHOBHOM SIBJISIIOTCS
HEOJHOPOJHBIMHU, @ TEIJIOr0 - OJHOPOIHBIMU. THUMWYHBIA TpUMEpP HEOAHOPOIHOTO
psiaa ocaakoB 3a jaekadpp mo mereoctanuuu Lllapes npuBeaen Ha Puc.5. U3 rpaduka
BUJHO, YTO MpUMEpHO C 1957 T. MpOM30LUIO CTYNEHYATOE YBEIHMYEHUE CPETHETO

MHOTOJICTHETO 3HAYEHUS, CBI3aHHOE CO CMEHOM PETUCTPHUPYIOMINX MTPHOOPOB.

Wapba

&0

70

&0

a0 o

40 -

30 H

20

r T T T T T T T 1
1930 1940 1950 1960 1970 19E0 1990 2000 Mepaod

Puc.5 HeomnopomHslii psii CyMM OCaaKOB 3a JAekadpb mo Mereoctanuu Lapss.

B pesynabTaTe mnpoieaypbl MNPUBENCHUS PAOB K MHOTOJIETHEMY MEPUOIY

MIPOJIOJKUTENIBHOCTh PSAJIOB OCAaKOB Obla yBeIWYeHa B cpeaHem c 34 jer s



HAOJIFOJICHHBIX NTaHHBIX N0 78 IeT, BKJIIOYass HAOMIOJEHHBIE W BOCCTAHOBJICHHBIC
naHHBIE, T.e. Oomee, yeM B 2 pasa. [IpuyeM KOJIMYECTBO BOCCTAHOBJICHHBIX JIET
3aBUCENO OT Mecsia roja. Tak, B JIETHHE MeECSIbl, KOTJa €CTECTBEHHAss U3MEHYMBOCTh
ocaakoB OoJblIe, YeM B 3UMHHUE (B 2-3 pasa), 4yTO ONpenenuao U ux Oosiee HU3KYIO
MPOCTPAHCTBEHHYIO  CBSI3aHHOCTh, TO M  MPOJAOKUTEIBHOCTh  PSAJOB  TOCIE
BOCCTAHOBJIEHUA cocTaBmiia Bcero 68-70 net, a B 3uMHue Mecsansl - 77-80 nerT.

Mopenu BpEeMEHHBIX PSIOB CTPOWJIUCH IJIi OCaJKOB TEIUIOrO MEpHojJia 3a BECh
MHOTOJIETHUW TepUoj] HAOIIOIEHUN, a JJIS TBEPABIX OCaaKoB — HaumHas ¢ 1960 r.,
KOI/la 3aKOHYUJICA TepUOoJ CMEHbI TpUOOpoB. B pesynbTaTe MOAEIMpPOBaHUS MOIYUEHO,
YTO PSABl OCAIKOB SBISIOTCS TMPAKTHYECKU CTAlMOHApHBIMU. OTHEnbHBIE Cly4dau
HECTallMOHAPHOCTH, HE CBA3aHHBIE CO CMEHOUN MPUOOPOB, AETAIBHO paccMOTpeHbl. M3
646 psanoOB pa3IUMYHBIX XapaKTepucTHK ocaakoB (19 xapakrepuctuk u 34
METEOCTaHIMN) HECTAIIMOHAPHBIE MOJIENIM UMEIOT MECTO TOJIBKO B 8 ciydasix (1%) u Ha
4 mereocranuusax (Boxma, MakapeeB, Hepexta u Konorpus), npuuem B 4 cioyuasax
HECTallMOHAPHBIE MOJIETTM WMEIOT MECTO JJisi CTaHIMu Boxma (TBepapie W >KHIKHE
OCaJKH), a B ABYX (TBEpAbIE U T'OJIOBBIC) — JUIsl CTAaHIIMK MakapbeB, 4TO CKOpEE BCETO
00YCJIOBJICHO JIOKQTbHBIMH MPUYUHAMHU.

Craructruyeckue MpOCTPAHCTBEHHbIE MOJENIHU ObUIM MOMYYEHBI IJis Kaxaou u3 19
XapaKTEPUCTUK PEeKUMa 0CaIKOB 3a nepuoa ¢ 1960 r. mist TBEpabIX OCAAKOB U 32 BECH
nepuo/1 HaOIIOIEHN I — I OCTaIbHBIX. B pe3ynbpTaTe monydeHo, uTo Ko3hGUIMEHTHI U
napaMeTpbl  MPOCTPAHCTBEHHBIX  MOJIEJIEH  OCAJAKOB  SBIISIIOTCA  MPAKTHYECKHU
CTaIlMOHAPHBIMU, XOTS W MCHBITHIBAIOT HEPETYJAPHbIE IUKINYECKUE KOiaeOaHwusl.
YcTaHOBIIEHBI PETHOHAIBHBIC 3aKOHOMEPHOCTH KOI(PQPHUIIMEHTOB MPOCTPAHCTBEHHBIX
MOJIeTieH, CBUACTEILCTBYIONIME O TOM, YTO YeM OOJbIIe CpPEAHHE PETrHOHAIbHBIC
ocanku (ko3P puimeHT Ay), TeM MEHbIIIe TPOCTPAHCTBEHHBIN IPagueHT (KO3 HULIUEHT
A/) 1 TeM MeHbllle BHYTPEHHSISI HEOAHOPOAHOCTH o (mapametp Sg). [Ipu atom, ecnu
MOXXHO OIIEHWUTh OyAyliue 3Ha4ueHUs OOMmMX JUIsi PEerHoHa OCAJKOB, TO 1O HUM Ha
OCHOBe ypaBHeHUM Buaa A;=f(Aj) MOXHO paccyuTaTh U MPOCTPAHCTBEHHBIN T'PATUEHT
Aj, a Ha ero ocHoBe — K03 ¢uuueHT koppemsiuuu R (ypaBuenus Buma R=f(A,)), nmo

KOTOPOMY MOXHO MEPEUTH K MapaMeTpy Sg U K 3HAUCHUSIM XapaKTEPUCTUK OCAJIKOB Ha



OTAENbHBIX CTaHUUAX. [Ipu 3TOM KO3(pPUIIMEHTH pPernOHATIBHBIX 3aBUCHUMOCTEH IS
Ka)X/10l XapaKTepUCTUKU OCAJIKOB JOCTATOYHO BBICOKHE U COCTaBIISIOT B cpenneM 0.87-
0.93.

B cBa3u, ¢ Tem, 4TO ObUIM YCTaHOBJEHBI KBa3WCTAlMOHAPHBIC MTEPUOIBI IS
0CaJKOB (BeCh MEPHOJ HAONIOACHUN AJIsl JKUIKUX OCaakoB W mepuon ¢ 1960 r. mo
HACTOsIIIee BpeMs ISl TBEPABIX OCAAKOB), TO 3a 3TH MEPHOAbI ObUIM PACCUMTAHBI
YTOUHEHHBIE HOPMBI  OCAJKOB S K&KIOW CTaHUMU M TIOCTPOEHBI  HX
npocTtpaHcTBeHHble Mojnenu. Ha Puc.6 mnpuBenen mnpumep TeppUTOPUATBHOTO
pacmipeneieHdss yTOYHEHHBIX HOPM CYMM TOAOBBIX OC3JKOB IO TEPPUTOPUU
KocTtpomckoit o01actu ¢ HAaMOOJIBIIMMH OCAJKaMHU B IEHTPATBLHOM U F0’KHOM YacTsX U C
HAaMMEHBIIMMH - Ha CEBEpe, BOCTOKE U 3amajae. HopMbl roJoOBBIX OCaAKOB U3MEHSIOTCS
110 TEPPUTOPHUH MOUTH HA TPETh: OT 572 MM 110 724 MMm.
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Puc.6. HpOCTpaHCTBeHHoe pacrnpeieieHre HOPM r'OJOBBIX OCAJIKOB (B MM).

B d4erBeprToil riaBe pemaNnch JIB€ 3aJa4d: IMOUCK MPUYMH YCTAHOBIEHHOTO
CTYIEHYATOr0 POCTa TeMIIepaTyphl Bo3nyxa B KoHIEe 1980X TO0B M OLIEHKH Oymaymux
TeMreparypHbix ycnoBuid Koctpomckoit obnactu.

Jlnst permeHus mepBod 3amadu ObUIO MPOBEJACHO HCCIEAOBaHME Kak (aKTOpPOB
paaualMOHHON COCTaBISIOIIECH TeMIepaTypbl BO31AyxXxa (IPUXOIAIIAas COJHEYHas
pagManys Ha BEPXHIOK TpaHUIly aTMocepbl, MaHHbIE aKTHHOMETPUYECKUX
HaOmofeHuit mo mereoctaHimu Koctpoma), Tak u aaBekTuBHOM (MHAekc CeBepo-

Atmaatnueckoro konebanus — CAK, atmochepHoe naBineHne Ha CTAHIIHSIX).



Ocobennocth koHIA 1980X TOMOB B TOM, YTO 37€CHh IPOU3OIIIET PE3KUIl TePeXo OT
MHUHUMAJIbHBIX 3HAYEHUM Tpuxoasaiied paguanuua B 1365 BT/M?2 nisa MeXroaoBoro
npouecca (m gaxe ot 1363 B1/M?2 ¢ yyeToM BHYTPHUIOAOBBIX Kojebauwii) nm0 1367
Bt/m2 (1 maxe no 1368 B1/mM? ¢ yueToM BHYTPUTOJOBBIX KoJieOaHui), T.€. Ha 2-5 BT/M2.
OT10 Xe u3MeHeHHe 3a(UKCHPOBAHO U B JAHHBIX aKTMHOMETPUUYECKHX HAOIIOJICHUH,

Kak Toka3aHo Ha Puc.7.
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Puc.8. VM3menenue roqoBoii 1 MapTOBCKOW CyMMapHOi# paauanuu 3a nepuoj ¢ 1977 no
2013 roasr B 1. Koctpoma
OpnHako, U3MEHEHUE MPUXOIAIIEH COMTHEUHON pagualuy MPOUCXOIUT HUKIUYECKH U
MO3TOMY HE MOXKET IOJHOCTHIO OOBSICHUTH OJHOPA30BOC CTYIEHUYATOE YBEIMYCHHUE
npu3eMHOM Temneparypsl. [losTomy ObuM HcciaenoBaHbl W (DAKTOphl anBeKIuu. B
HETMPEPBIBHOM psily cpeaHeMecsauHbix 3HaueHuid uHaexkca CAK Obuia yctaHoBieHa
HanOOJIbIIAs IO TPOJOIKUTEILHOCTH U3 BCETO psa HAONIOACHHUNA TOJOKUTEIbHAS U
nmpakTu4ecku HerpepbiBHas ¢aza ¢ 1989 1. mo 1993 r. Takke ObuM UCCIIETOBAHBI
MHOTOJIETHUE PSAIbl cpenaHeMecsuHbix 3HaueHud uHiaekca CAK u cratucrtuuecku
3Ha4YMMbI€ HEeCTAallMOHApHBIE Mojenu unuaekca ¢ 1935 nmo 2010 rr., ymHoxkenHoro Ha 10,
JUISl IEPBBIX YETHIPEX MECSILIEB roJia (C THBaps MO anpesib) npuBeAeHbl Ha Puc.9.
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Pucynok 9. Crynenuarsie n3menenus uajaexkca CAK 3a siHBapsb - anpesb, IPUBEICHHbBIE
B 3HaueHusix CAK*10.

Kpome »3TOr0, BBHITIOJIHEH aHATN3 MHOTOJIETHHX PSAIOB aTMOC(hEepHOro JaBIICHUS HA
Mereoctaniuax: Kocrtpoma u Boxma 3a nepuog ¢ 1938 mo 2013 rr. u nony4yeHo, 4To
HaunHas ¢ 1990 r. uMeeT MECTO MEePHO]l MOHWKEHHOTO JABJICHUS C TEHACHUUEH ero
JNATbHEUIIIETO MaJICHHUS.

[TosToMy cTymeHYaThlii pPOCT Temmeparypbl Bo3ayxa B 1988 romy mor ObITh
OOyCIIOBJIEH COBMECTHBIM HAJIOXKEHHEM CIEAYIOMUX (DAKTOPOB: TPEkKAE BCETO
aJIBEKIIMOHHBIM, CBHUJICTEILCTBYIOIIEM 00 YCHJIEHWW 3amaJHOro TEpeHoca, u
paguaMOHHBIM, CBSI3aHHBIM C POCTOM MPUXOIAIIEH paHallK B 3TOT IEPHO/I.

Bropast 3agaua mo oreHke Oymaymiero KimMara MpekIe BCEro Oblia CBsi3aHa C
BbIOOpOM Haumbosee 3((PEeKTUBHON KIMMATHYECKOW MOJETU U3 MATH MOJENeH MpoeKTa
CMIP5: CNRM (®pannusa), MPI (I'epmanus). HadGEM2 (BenukoOputanus), INM
(Poccus), IPSL (®panmmsi) 1 Ha ocHOBE comocCTaBieHUsl JAHHBIX MOJICTUPOBAHUS U
HaOmtogeHuit Ha meteoctanuusx Kocrpoma, Boxma, Uyxiioma 1 MakapbseB B pa3HbIX
gacTsax KocTtpomckoit o6inactu 3a COBMECTHBIM Mepuojl, BbIOpaHa Haubosee
MOAXOAAIIAs MOJIENIb [I0 MUHUMYMY OTKJIOHEHUN MEXIy KIUMAaTHYECKUMH HOPMaMH 3a
pa3HbI€ EPUOBI BPEMEHU, KOTOPOM cTalla KiumaTtudeckas mojesnbs MPI (I'epmanus).

Ha ocHoBe BbIOpaHHOIN MOjenu OblIa JAaHa MEPCIEKTUBHAS OICHKA TEeMIIepaTypbl
BO3ayXxa s MereoctaHuuid KoctpoMckoil obnactu Ha Tpu nocnenyrouue 30-IeTHux
nepuoja Bpemenu a0 koHa XXI Beka: 2011—2040 rr., 2041—2070 rr. u 2071—2100
IT. 10 TpeM ocHOBHBIM clieHapusim: RCP2.6, RCP4.5, RCP8.5. Pe3ynbrarsl nprBeneHbl
B Tabm.1.

Tabnuna 1.



CueHapHbI€ OLICHKH U3MEHEHHUS HOPM TeMIepaTyp BO3/lyXa Ha pernepHbIX

meTeocTanmusix Kocrpomckoit o6mactu 1o konma XXI Bexa 8 °C.

CueHapuu, epuo/ibl

M-1161 RCP2.6 RCP4.5 RCP8.5
1 | 2 | 3 1 | 2 | 3 1 | 2 | 3
Mereoctannug Boxma

1 1.4 1.5 1.9 1.7 1.2 34 1.1 2.6 6.9

4 3.5 3.3 3.6 3.1 2.9 3.9 2.8 4.3 6.1

7 0.9 1.1 0.3 -0.1 0.8 1.1 0.6 1.5 3.1

10 3.2 2.6 3 2.5 3.5 2.9 2.6 4.5 6.8
Mereoctranuus MakapbeB

1 -0.3 0.1 -0.3 0.4 -0.1 2 -0.9 1.1 5.6

4 3.1 3 3 2.8 2.4 3.5 2.5 4 5.8

7 1 1.1 0.4 0 0.9 1.3 0.7 1.6 3.2

10 3.2 2.8 3 2.8 3.6 3.1 2.7 4.7 6.8
Mereocranuus Yyxaoma

1 0.5 0.9 1.6 1.4 0.8 2.9 0.8 2 6.6

4 3 2.9 3 2.6 2.5 3.5 3.5 3.9 5.6

7 0.8 1 0.1 -0.3 0.6 0.9 0.5 1.2 2.7

10 2.5 2.1 2.3 2.1 2.9 2.4 2.1 3.1 6
Meteoctanuus Koctpoma

1 -0.2 0.3 1.1 0.9 0.3 2.4 0.1 1.4 6.1

4 3.1 2.7 2.6 2.4 2.1 3.1 2.3 3.7 5.3

7 0.6 0.7 -0.2 -0.5 0.4 0.7 0.3 1.0 2.4

10 2.9 2.6 2.6 2.6 3.3 2.9 2.5 4.4 6.4

3akiIl0ueHne COJIEP)KUT OCHOBHBIE BBIBOJABI, TIOJIYYEHHbIE B pe3yjibTaTe
MPOBECHHOTO JETAIbHOTO HCCJEIOBAaHUSI TEMIIEpaTyphl BO3[yXa W OCAJKOB Ha
tepputopun Koctpomckoit 00macT, TIaBHBIMHA U3 KOTOPBIX SIBIISTFOTCSI:
1. AHanmuM3  OZHOPOAHOCTH HMIUPHUYECKUX  PACIPEACIICHUN  TeMIIepaTypHBIX
XapaKTePUCTHK U XapPaKTEPUCTUK OCAJKOB IMOKA3aJl MPAKTUYECKOE OTCYTCTBHE B HHX
HEOJTHOPOAHBIX AKCTPEMYMOB, UYTO TIO3BOJIMJIO TPUBECTH PSIbI  KIMMaTHYECKUX
XapaKTEPUCTUK K  MHOTOJIETHEMY  TEpuojy  HaOJIOACHUH, YBETUYHB
MPOJIOJKUTENIBHOCTD PSJIOB Jisi Temnepatypsl A0 90 net, nis ocaakos ao 70-80 jeT u
CO3/aTh pervuoHadbHyt0 0a3y nmaHHbIX 1Mo KocTpoMckoid 00JacTH U1 BBITOJHEHUS

3(PEKTUBHOTO CTATUCTUYECKOTO MOJCITUPOBAHUS.



2. Ha ocHOBe cTarucTHUYeCKOro MOJAEIMPOBAHUS BPEMEHHBIX PSJOB TEMIIEpaTypbl
BO3/lyXa IOJYYEHO CTYNEHYaTOE YyBEJIMYEHUE CPEIHErofoBoM Temmeparypsl Ha 1.0-
1.5°C ¢ xonma 1980x ro10B Ha METEOCTAHIINAX CEBEPHON YacCTH 00IaCTH.

3. VYCTaHOBIEHBI  PETHOHAIBHBIE  B3aMMOCBS3M  MEXIy  KodhduimueHTaMu
MIPOCTPAHCTBEHHBIX MOJEJIEH TEMIEPATypbl: MEXKIYy TPAaJUEHTOM IO U CPEAHUM
PErMOHAJIBHBIM 3HAYEHUEM TEMIIEPATYpHOM XapaKTEPUCTUKHU STHU CBSI3M B XOJIOIHBIN
MEPUOJ| TIOJOXKUTEIbHBl U MPSMO MPONOPLMOHATIBHBI, @ B TEIUIbIM MepuoJ roga —
OTpHUIATEIbHBI ¢ 00PATHOM 3aBUCUMOCTBIO.

4. Psgpl  ocankoB  SBISIIOTCS MPAKTUYECKH CTAllMOHAPHBIMHU, a BBISIBICHHAs
HECTAallMOHAPHOCTh OCAJKOB XOJOAHOTO Tepuona roxa oOyCIOBJIE€HA CMEHOU
perucTpupyronmx npudopos B cepenune 1950x roaos.

5. [lo  yCTaHOBIEHHBIM  pErHOHAIBHBIM  3aBUCHMOCTSIM KO3 HIMeHTOB
MPOCTPAHCTBEHHBIX MOJEIEeH OCAJAKOB TOIYy4E€HO, YTO YeM OOJbIlNe CpEeIHUE
pPETHMOHAJIBHBIE OCAJIKM, TEM MEHBIIE MPOCTPAHCTBEHHBIM TIPAJMEHT M TEM MEHBbIIIE
BHYTPEHHSSI HEOAHOPOIHOCTD IOJISL.

6. VYCTaHOBIEHO, YTO CTYNEHYaThll pOCT TeMIEparypsl Bo3ayxa B KoHIe 1980x
rOJIOB, MPEXkAE BCero, 00ycIoBIIeH U3MEeHEeHneM (GopMbl aTMOCHEPHON LUPKYIALNUA U
YCUJIIEHHMEM 3allaJHOTO MEepPeHOca, a TakKe POCTOM B H3TOT MEPUON NPUXOIAIIEH
COJTHEYHOM pajJIualIvu.

7. BriOpana  nambonee  monxopsmias — KiuMatudeckas — moaenb — MPI
MeTeoposorndeckoro HHCTUTyTa Makca [lnmanka (I'amOypr, ['epmanus), koTopas uMeet
HaVMEHBIIINE PACXOXKIAEHUS C KIMMAaTHYECKMMHU HOPMaMHM TEMIIEpaTyphl IO JTaHHBIM
HaOJIIOJIEHN 32 COBMECTHBIN MEPHOJ], HA OCHOBAHWU KOTOPOU IO CPEJHEMY CLIEHAPUIO
RCP4.5 nonydeHo, uro HauOosnblMi pocT TeMreparypbl Ha 4°C  ciegyeT oXuaarb
BECHOM M Ha CEBEPO-BOCTOKE 00JIACTH, a HAMMEHBIIIUI — JieToM U Bcero Ha 1°C. 3umHue
TeMIIepaTypbl BHAaUaJile HEHAMHOTO MOBbIcATCS (MpuMepHO Ha 1°C), 3aTeM HACKOJBKO K€
CHU3ATCA U TOJBKO B KOHIIE 21 BeKa OKuaaeTcst Mx noBbllIeHHe cpazy Ha 1-2°C.

8. B cBsA3U ¢ BBISIBICHHON HECTAIIMOHAPHOCTHIO CPEAHETOJIOBOM U CPETHEMECIYHOMN
TEMIIEpaTypbl BO3/lyXa B BECEHUI NEPHUOJ B CEBEPO-BOCTOUHBIX paiioHax KocTpomckoit

oOmacti B kOoHIE 1980X romoB HEOOXOIMMO HAIBHEHIIIEE JETAJIBHOE WUCCIEIOBAHUE U



MOACIUPOBAHHUC BPCMCHHBIX PAJOB BCCX KIHMMATHUYCCKHUX XAPAKTCPUCTHUK  JJIA
BBISIBJICHHA COBPCMCHHBIX KIMMAaTHYCCKHUX M3MEHEHNH u 0ojee TOYHOM OLICHKHA

Oyayilero u3MeHEeHus KJIMMara B pErHOHE.
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