I'raBa 7
IIPOI'HO3 3BOAIOLIMH I'EOAOTMUYECKOM CPE/JbI
110/ BAMAHHUEM I'AOBAABHbIX H3MEHEHl/lﬁ KANMATA

[Ipornos sBoatonum reonormueckodl cpeabl —
Ype3BbIYAHHO CAOKHAsI U aKTyaAbHas pobaeMa co-
BpeMeHHOH reororuu. B HacTosmmed raase paccmar-
PHBAIOTCSI TEHJAEHUMH HW3MEHEHHS] COBPEMEHHOTO
KAMMAaTa U Ja€TCs1 AOATOCPOYHBIH MPOTHO3 aKTHB-
HOCTH SK30T€HHBIX IPOLECCOB, TECHO CBSA3aHHDBIX
C KAMMaTHYECKHMH H3MEHEHHSMH, B TOM YHCAE
[IPOLIECCOB PA3BUTHsI KPHOAHUTO3OHDI.

7.1. TEHAEHLIMHY M3MEHEHHWA
COBPEMEHHOI'O KAMMATA

[Ipo6rema usmenenuss kAumata — ozZHa U3 ca-
MbIX BaKHbIX, K KOTOPbIM YEAOBEYECTBO IOZOIIAO
B koHue XX B. YCTaHOBAEHO, YTO M3MEHEHHsl KAH-
MaTa B 6yzaymiem Heus6ezxubl. OHM CTaHYT 3aMeTHbI-
MH H, MOKET ObITb, HEOOPATUMBIMH B OAMKAHIIKE
ZIIECSITUAETHS.

B KOHTEKCTE OLUECHKH BAUAHHA TAKHUX HU3MEHEHUH
Ha 3BOAIOLIHIO reOAOTHYeCKOH cpeabl 0COOEHHO BazKHO
PAaCCMOTPETDb Ba:KHEHIIIHe nogxoZbl K IIPUHIIHUIIAM
IIPOrHo3a KAHMMaTa.

MarepuaroM A HccAeOBaHHS €CTECTBEHHbIX
M3MEHEHHH KAHUMaTa SIBASIOTCS HHCTPYMEHTaAbHbIE
MeTeopoArorudeckue Habarozenus. | Ipozorzkurenn-
HOCTb METEOPOAOTHYECKHX HAaOAIOZIEHHH B MHpE Ha OC-
HOBHOH CETH CTaHUMH COCTaBAS€T HEMHOTHM 6oaee
100 ret, Ha ABYX AecsATKaX CTAHIMH HAOAIOJEHHS Be-
aytes 100-150 aer. B cBasu ¢ atum aaa uccaezosa-
HUsl 3aKOHOMEPHOCTEH BHYTPHUBEKOBbIX M BEKOBBIX
KoAe6aHHE KAMMaTa IIMPOKO HCIIOAb3YIOTCS KOCBEH-
Hble MeTozbl. Vcroab3oBanne KoMMAeKca KOCBEHHBIX
HHAMKATOPOB KAMMATa M ZAHHBIX HHCTPYMEHTAAbHBIX
HaOAIOZIEHHH TIO3BOAHAH DPEKOHCTPYHPOBATb KAHMAT
EBponbl u BbIABUTD 3aKOHOMEPHOCTH €r0 H3MEHYH-
BOCTH ¢ BbIcoko#l zoctoBepHocTbio [99]. Hanboree
Ba:KHBIMH YepTaMH KAUMaTa ELBpOIIbI ocAezHero Thi-
CAYEAETHs] ABASCTCA HaAUYHE HECKOABKHX IIEpPHOJOB,
B TeueHHe KOTOPbIX KAHMATHYECKHE YCAOBHSI Pa3AH-
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Yanuch. OTH pasAMYHsl GbIAM HEGOABIIMMH TI0 CpPaBHe-
HHIO C TEMH HU3MEHEHHsIMH, KOTOpble HaOAIOZAAUCh TIPH
repexoje OT AeJHHKOBBIX 30X K MeKAeJHHKOBbIM
B 4eTBepTHYHOM Ieproze. PesyabTaTpl oleHOK cBHze-
TEABCTBYIOT O TOM, 4TO Ha TeppUTOpHH EXBpOIBI B roAo-
uene ormedarca 6opearbubiii (oxoro 8500 rer nasaz)
u atrantryeckui (oxkonro 5000 aer Hasaz) mepuozbl.

PesyAbTaTbl MpaKTHYECKH BCEX PEKOHCTPYKIMH
KAMMATa IIOCAEJHEro ThICSMEAETHs] COBIAaJAIOT MO yC-
TQHOBAGHHIO BPEMEHH ~MaAOTO KAHMAaTHYECKOrO OIl-
rumyma” (VII-XII BB.) ¢ 60aree TemabiM KAuMaTOM,
yBeJ\quHHeM YHUCAA BAAzKHBIX AET H yMEHbH_IeHI/IeM
9HCAA 3aCYIIAMBBIX AeT H MaAOrO AeJHHKOBOTO Iie-
puoga” (XVI — cepeauna XIX B.), xapaxrepusyro-
Ierocsl HASKUMHU TeMIlepaTypaMu Boszyxa B Espore,
YBEAMYEHHEM TOPHBbIX AeZHMKOB B Anbmax, Ha [ lo-
AsipHom Y pane, Ha Kapkase.

Ha goue goaronepuogupix usmeHenuii kAumaTa,
OXBaThIBAIOIINX, KAK MIPABUAO, GOABIIHE 10 TIAOLIAAM
TePPUTOPHH, HABAIOZAANCH MEHee MPOLOAKHTEAbHbIE
korebanust kaumarta (10-100 arer) Ha Menbmux Tep-
puTopusix. AHaAU3 IIMKAMYHOCTH KOCBEHHbIX KAHUMA-
TUYECKHX TIOKa3aTeAed CBUAETEAbCTBYET O TOM, YTO
IMKABI OTAMYAIOTCS] Pa3HOOOPasHeM H 3aBHCSIT OT pai-
oHa u BpemeHHOH anoxu. Hauboree wacto ormeuaror-
cs caeayromme rpymmuposku 1mkaos:  1500-2500,
300-500, 160-200, 20-24, 18-19, 14-15, 10-12,
5-7 u 2-3 roga. B gpopmupoBanmy gAMHHOMEPHOZHBIX
KoAeGaHHH KAMMaTa IPMHHUMAeT y4acTHe GOAbILOe HHC-
AO Pa3AMHHBIX 110 (PU3HUecKol npupoze paxtopos [99,
172]. Bepositno, psiz ykasaHHbIX LIMKAOB CBsi3aH
C u3MeHeHHEM OPOHTAaAbHBIX [APaMETPOB JeMAH,
Ha U3MEHEHHe KAMMATa OKa3bIBAIOT BAUSHHE COAHEY-
Hast aKTMBHOCTb, ByAKAaHMYECKasl AeSITEABHOCTD U T.J.

AHa}\l/IB 9KCTPEMAADBHDBIX KAHMATHYECKHUX SBAE-
HHﬁ, HpOBC,H,eHHbIﬁ MHOT'HMH aBTOPaMH, ITOKa3bIBA€T,
9TO U B IIPOUIADBIE IIIOXHU 6bIAK MNPOLOANKUTEADHDIE I1€~
puoabli, Korga YHCAO KAHUMATHYECKHX 3KCTPEMYMOB
YBEAUYHUBAAOCD [99] STOT BbIBO/J, HE IIO3BOASAET CBA~
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3aTb YBE€AHWYEHHE IIOBTOPAEMOCTH KPYIIHbBIX aHOMa-
AMHM KAHMATa B IMMOCAE€AHHE ABa AECATHUAETUS TOABKO C
AHTPOIIOr€HHbIMH BOBZI,CFICTBHHMH.

BMCCTe C TéM, IroBops 06 AHTPOIIOT€HHOM BAMSI~
HHHU Ha 3BOAIOLHUIO KAHMaTa, CA€AYET UMETb B BUAY,
4T0 Hanboaee CYyILIECTBEHHBIMH (DAKTOPAMH TE€XHOI'€H-
HOro BOBZLC;ICTBI/IH ABMIIOTCS CAEAYIOITHE:

HM3MEHEHHe rasoBOro cocTaBa aTMOC(epbl BCAeZ -
cTBHUe BbIGPOCOB (B pesyAbTaTe CKUIaHUS OpraHHYeC-
KOTO TOTIAMBA) PaZIalIHOHHO-aKTHBHbIX a30B — yTAe-
KHMCAOTO rasa, OKHCAOB a30Ta, (PPEOHOB, METaHa H JP.;

U3MEHEeHHe a’dPO30AbHOIO COCTaBa aTMoC(epbl
BCA€ZCTBHE BbIOPOCOB B aTMOCcepy CazkH, coeJHHe-
HUH Cepbl U PYrUX YacTHL;

TEIIAOBOE 3arpsisHeHHe aTMOc(epbl U THAPOCHEPDI;

usMeHeHHe CTPYKTypbl (mpexsze Bcero aabbezo
¥ CBOHCTB 1116pOXOBATOCTH) MOBEPXHOCTH 3EMAH.

MexaHu3sM aHTPOMOreHHOTO BAMSIHHS Ha KAHMAT
ABYX TepBbIX (PAKTOPOB 3aKAIOYAETCs] B TOM, 4TO H3-
MeHEeHHe XHMHYECKOTO COCTaBa aTMOC(epbl MO2KeT

CYILECTBEHHO IOBAUSITbD Ha CTPYKTYPY PaZHaLlHOHHO-
ro 6araHca arMoc(epbl, ee TEPMHYECKYIO U JHHAMH-~
4ecKylo CTPyKTypbl. Hauboree cuAbHOE BAMsiHHE
MO2KeT OKa3aTb yBEeAHYEeHHe B aTMoc(epe KOHLIEHTpa-
LMH YTAEKHCAOrO rasa M3-3a C03/aBaeMOro UM Iap-
HHKOBOT'O 3(PQeKTa, CIIOCOOCTBYIOIIEr0 AOOAAbHOMY
TIOTENAEHHIO KAMMaTa. JTa npobaema MpH3HaHA Of-
HOU M3 HaubOAee BarKHbIX IIPU OLIEHKE BEPOSITHBIX

TeHJeHIMH uaMeHenmi kammara [21, 22, 56, 177].

Ouenky 9TuX TeHJEHLUH B MpezeAax TeppUTO-
pun Poccun u npornos ganbuedinell SBOAIOLUU KAU-
MaTa TO3BOASIOT CZeAaTb CAeZYIOIIHe BbIBOJDI.

1. B cpeanem 3a roa ma teppuropuu 17 obarac-
teit Poccun B 1970-1992 rr.

B 1981-1992 rr. oTmeuaroch moTernAeHHe, HHTEHCHB-

U B OCOOEHHOCTH

HOCTb KOTOPOTO BO3pacTaeT C 3alajZa Ha BOCTOK.
B 16 o6ractax ono 6oree uem Ha 1 “C npesocxoaut
cpeanee, paccuutanHoe aasi mosca 30-60° c.m.
no Bcemy cesepHomy moaymapuo (0,33 °C). Ho
B Bopomne:xckoit o6racTu rogosas aHOMaAus paBHa
cpeanermuporaoi (taba. 7.1).

Tabauma 7.1

Usmenenne xaumara esponeiickoii yactu Poccun 3a 1970-1980 u 1981-1992 rr. [22]

OrtkJI0oHeHUE OT cpefHeil MuoroJieTneil 3a 1881-1980 rr.
O6uactb, Kpait, - - 5 —
peciy6/nKa Cymma remneparyp, “C CymMMa 0caJIkoB, MM
31Ma BecHa JIeTO ocelb 3uMa BecHa JIeTO ocenb
Boutrorpajickast 112 ) 42 +65 -16 +2 9 20
pal 228 5 -104 -5 10 0 13 -12
Boponeskcka: =132 1 -4 -10 S 1 =21 15
poH . 114 11 -4 18 7 5 3 -5
VBanoBckas 125 38 -12 -43 6 7 -14 19
265 -2 38 19 -2 -13 8 33
Kuposckas 151 23 =24 3 S 8 -16 4
p 189 -7 53 21 S5 2 20 12
KpacHomapexuii kpaif 29 46 483 38 -18 -31 57 41
Kypckas 108 2 =50 12 9 -1 -8 16
yp 176 -2 38 14 11 3 -6 -4
IIcKOBCK: 139 22 -167 12 e 6 -49 20
crad 157 -3 71 4 31 6 55 -4
PocToBckag 54 =33 47 A2 12 -4 23 A1
128 3 17 -12 4 -2 -5 -13
Pecny6sinka Bamkoprocran % 5% % % % % % %
CapatoBckast 107 -13 =2 23 =20 2 8 9
P 233 27 134 -1 12 2 26 -5
CMoteHCKast 53 28 -156 23 -1 4 33 17
149 12 -12 19 -25 -2 11 3
TBepckast 17 -14 =150 74 -1 20 0 18
P 209 8 62 -34 -1 14 22 20
Tyabckas 53 -3 -28 -39 -10 -4 -29 6
¥ 171 9 8 19 -6 4 -23 12
VbsaHosckas 93 -1 25 -16 = 3 6 3
221 5 105 30 1 5 14 1
IIpumeyanue. B uncantesne — gannble 3a 1970-1980 rr., B 3namenaresne — pannble 3a 1981-1992 rr.
Ton I. Esponelickas uacnip 269
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Puc.7. 1. Mnozoniemnue usmenenusn cpedneit memnepamypol 6030Yxa ce6epHOz0 NOAYUAPUA:
1 — perpocnekTiBa 1 Poruo3; 2 — cpejnee; J — UCXOJHBIIl P TAHHBIX

2. Mamenenus xaumara nHa Teppuropun Poccun
Pa3AMYAIOTCSA TI0 Ce30HAaM U PerHOHaM. -3UMOH OTMe-
4aeTcsl MOTelAeHHe, HapacTalolllee K BOCTOKY. Fcau
B cpeaHux mmpoTtax EBpomedickoit Poccuu morozzu-
TeAbHDbIE OTKAOHEHHsS CyMM TeMIlepaTyp OT HOPM
ue npesbimaiu 160 °C, 1o B [Ipeayparbe onu coc-
taBasan 225 °C, a B Banaanoit Cubupu goctura-

au 452 °C.

3. I'lpu sumuem nortenrenun B psize obAacTer
OTMedaeTcs MoxoAoZaHue B Apyrue cesonbl. Ocoben-
HO BEAHMKO AeTHee NoxoAoZaHue B Boarorpaackoi
obaacTu: Hego60p cymm Temmepatyp Bbimre 10 °C
cocraBur B 1981-1992 rr. 104 °C no cpasuenuio
c Hopmo#. J\eTHee mMOXoAozaHHE TIPH TAOHAABHOM
TMOTENAEHHH — OCOGEHHOCTb COBPEMEHHOTO IIepHO-
Ja, He OTMedaBIasiCsl paHee.

4. I'ozoBoe KOAMYECTBO 0CAZIKOB BO3POCAO B GOAD-
IIMHCTBE PETHOHOB, OZHAKO B LIeHTpe E.Bpomerckoi
Poccun u Banaguoit Cubupu oHO yMeHbIIHAOCE.
Heobbruno AeTHee ymenblteHHe ocazkoB MpH MOXO-
AoZaHuM B 1eHTpe EBpomefickoli Poccuu, a Tak:xe
OZIHOBPEMEHHOE YBEAWYEHHE OCAZKOB M IOBbILIEHHE
AETHHX TEMIIEPATYp B Psifie 3aCYIIAMBBIX PETHOHOB
ua 1ore Esponeiickoii Poccun. Ogunakosbie 3Haku
AHOMaAMH TEMIIEPATYPbI BO3ZyXa M OCAZKOB B TENAOE
BPEMS ToZla — SIBAEHHE, HE XapaKTEPHOE JAASI KOHTHU-
HEHTAAbHOTO KAMMATa yMepEHHbIX MIHPOT.

I/IBMEHGHI/IH KAHMMaTa Ha TEPPUTOPHHU pOCCI/II/I
06YC]\OB]\eHbI H3MEHEHHEM XapaKTepa LHPKYAALIHH
aTMOC@epbl B MOCAEAHHE AECSITUNETHS.
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[ Iporuosnbie ouenku 6asupyiorcs npezszse Beero
Ha ydeTe XapaKTepa U MHTEHCHBHOCTH COAHEYHOH aK-
tupHoctH. O2HZAETCA TIPH ITOM, YTO B MOCAEHHE
roapt XX u B niepebie rogbl XX B. corneunas akTuB-
HocTb 6yzeT mpeBbimath mpezabiaymyio 3a 300 aer.
Jlo xouna 1996 r. mabarogarcs cnag 22-ro corneu-
noro mukAa [196]. C 1997 r. mavanca 23-it uupka,
KOTOpBIH 10 CBOMM MaKCHMAAbHBIM 3HAYEHHSAM JOA-
:xen npesbunatb 22-i. Murepsar 2000+2 roga mo-
2KeT 6bITb MHTEPBAAOM HaHb6OAee BbICOKOH aKTHBHOC-

1 Coanua [196].

Ocobenno 60AbIIoe 3HaYEHHE HUMEET MpobAeMa
SKOAOTHYECKHX TIOCAECTBUH, KOTOPbIE MOTYT IPOM30M-
TH B pesyAbTaTe U3MeHeHHs KAuMaTa. PaspaboTaHbl
pasAMuYHbIE CIIEHApUU T'AOGAABHOIO MOTENAEHHS,
B TOM YHCA€ M OTEYECTBEHHbIH, B KOTOPOM TIPE/ICTaB-
AeHbl KapThl UBMEHEHHsI CpeJiHel TemIlepaTypbl BO3-
ZlyXxa 3UMOH U AETOM, I'O/IOBOTO KOAHYECTBA OCAZKOB
M BA@2KHOCTH THOYBbI. [LCAM HCXOZWTb M3 ZAHHBIX
PEKOHCTPYKLIUM TeMIepaTypbl BO3ZyXa CEBEPHOTO
noaymapus 3a mnocaeauue 400 aer (puc. 7.1)
U IMPKYASIIMOHHBIX 310X 3a 3TO BPeMsl, TO MOKHO
MpPeATIOAOKUTDb, YTO B XOJ€ eCTEeCTBEHHbIX KoAeHa-
HUH LHMPKYASILMA aTMOC(EPbl U KAMMAaTa HACTYIHT
TepHO/], TIOTEIIAEHHSI, aHAAOTHUHbIH oTMeuenHomy B 30-
40-e rr. XX B. Cyzas mo npoaoAKHTEABHOCTH ILIHP-
KYASLMOHHBIX 310X B XX B., TEPHOJ TMOTEIAEHHUs
ZIOA2K€H HACTYNHTb B GAM:KaiIme roapr (cpeauss ro-
ZI0Bast TeMIlepaTypa CEBEPHOTO MOAYINAPHsT TOCAEIHHE
HECKOAbKO AeT Bbille cpeiHeidl MHoroietHeit). Ero
npozgorxuTerbHOcTb cocTaBuT 30-40 aet, BCaAea

9kozeonoeus. Poccuu
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3a 4eM CAeZyeT 02KHJATb HACTYIAEHHsI Pe3KOro M0X0-
Arozanus B ceepHoM noaymapuu. Oanako omuzae-
Moe aHTpororenHoe notenaenue [, 22] Buecer kop-

PEKTUBDbI B €CTECTBEHHbIN X0z KoAebaHUM KAUMaTa:

TMIOTENAEHHE MOKET OKa3aTbCsi GOAEe 3HAYUTEAb-
HBbIM, a MoxoAojanue — craaxenuoiM (puc. 7.2).

JAst cuenapust U3MeHeHHsI KAUMATHYECKHX YCAO-
Bui Ha Tepputopun Poccuu npu raobarbHOM MoTernAe-

20 40

60 80 100120 140 160 180

20 40

60 80 100120 140 160 180

Puc. 7.2. Oxcudaemvie omroHeHUA memnepamypol om cogpemennvix nopm 6 2005 2., °C:

a — Ui 3SMMHEro cesoHa; o — JUIA JIeTHEro cesona

Ton I. Esponelickas uacnip
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muu Ha 1 °C [56] ucnoabsyiores nmareokauMaTHyeckye
ZlaHHbIE ONTHMYMa FOAOLIEHa B Ka4eCTBe aHaAoTa TIpef -
crosimiero moteraenus. | lo stomy cuenapuio oxuza-
eTCs1 TIOBbILIEHHE 3UMHHX TeMIIepaTyp B BbICOKHX INMH-
potax Ha 4-5 °C, B cpeanux — na 2-3 °C, B 1024HbIX —
na 1 "C. Aeruue TemmepaTypbl MOBBICATCS B BBICOKHX
mmporax Ha 3°C, B cpegunx — Ha 1-2°C, B ro:HbIX
palioHaX BO3MOKHO HEKOTOpOe TOXOAOZaHKe. | 010Boe
KOAMYECTBO OCAJKOB COTAACHO IPOTHO3aM BO3pPACTeT
BO BCeX pPEerHoHaX CTpaHbl, Kpome HeuepHosembs,
u coctaut 500-600 mm/roa. Hauborbimee yeamue-
aue ocazkoB (Ha 100 MM u 6oree) oxuzaercs Ha ce-
Bepe KOHTHHEHTAa U B IO2KHbIX paifOHaX.

7.2. JOATOCPOYHBIM [TPOTHO3
AKTHUBHOCTH 9K30TI'EHHbIX
TEOANOI'MYECKHX TTPOLIECCOB

B wuacrosmee Bpemst U3 caMbIX JAAHTEABHBIX
IMKAOB HauboAee M3ydeH IIHKA H3MEHEHHs YBAAzK-
HEHHOCTH MaTEPUKOB CEBEPHOTO MOAYIIAPUS TIPO/IOA-
sxuTeAbHOCTbIO 1850 AeT, BHepBble ycTaHOBAGHHDIH
A.B.Iuurnuxosbim [232]. dror uuka obycroBren
B3auMHbM ToAoxkeHneM Coanma, 3eman u JyHbl
B MomeHTBI KOHCTEANSIIIMH, KOT/Ia BCE TPH KOCMHYEC-
KHMX TeAd HAXOAATCS B OZHOH IAOCKOCTH M Ha OJHOH
npsAMOi, HaBAIOZAeTCsl HauboAee CUABHOE HapylIeHHe
rpaBuTtaiionHbix cua 3eman. [ Ipoucxoaut croxenue
npuruBoobpasyromux cur ot Coanna u Ayubi, uto
B KOHEYHOM CYeTe BbI3bIBAET H3MEHEHHs B IIHPKYAS-
MU aTMOC(epbl U IPUBOZUT K 06IIeMy HOXOAOJAHUIO
Y YBEAHYEHHUIO YBAAZKHEHHOCTH B CEBEPHOM IOAYIIA-
pun. [locreanee nonozsenue KoHcTeArsaMH 6bIAO
B XV B., npeapiaymee — B IV B. 210 H.3., creayto-
mee oxuzaercss B XXXIV .

Ha puc. 7.3 npusesena cxema IMKAOB yBAazK-
uennoctu cesepHoro noaymapusi o . K. Tymmuu-
ckomy [219]. 1850-AeTHuit uuKA oT4eTAHMBO mpoc-
A€:KMBAETCS BO MHOTHX MIPHPOJHbIX IBAEHUSAX TOAO-
uena [67, 232]. Ou nposiBasercs B ue-
PEJIOBAHUU TOMYHBIX CAOEB OTAOKEHHH,

noternenus 1850-reTHero uukaa, B Havanre KOTOPOH
4eAOBEYeCTBO cefdac HaxoauTcsi. BeTBu yBAaxsHeH-
HOCTH H IOXOAO/JIaHHSI B 3TOM ILIHMKAE COCTaBASIIOT
npuMepHo 4YeTBepThb ero mpozorxuterbsocta (400-
500 aet). [loatomy obmee moremaenue, cmssanHOe
C 9THM LIMKAOM, 6yZeT IPOZOAZKATbCA A0 TPETbeH JeT-
BepTH Tpetbero Thicueretua (XXVII B.).

HexoTopble mporHosHble OLEHKH CBHAETEAbCT-
BYIOT O TOM, YTO 3a 3TO BPeMs MOTYT NPOM3OHTH
CHAbHbIE M3MEHeHHs B AaHAMA(TaX, UCYESHYT rop-
Hble OAeJICHEHHs, CUABHO COKPATHTCS AeJSHON IIOK-
poB B ['peHranznu, Ha HECKOABKO [IECSTKOB METPOB
nosbicuTcsi yposenb Vuposoro okeana. [ locaeznee
NPUBEJET K TPAHCTPECCHM MOPEH H 3aTOMNAEHHIO
HusMeHHbIX To6epexxuii. CooTBeTCTBEHHO moCTe-
HeHHO 6YZYT U3MEHATbCS SKOT€OAOTHUECKHE, MH2AKe-
HEPHO-Te0AOTHYECKHE, THZPOT€OAOTHYECKHEe H Teo-
KPHOAOTHYECKHE YCAOBHSI.

Tpyano npeackasaTb uaMeHeHHs, KOTOPbIE TIPO-
H30H/IYT B AQHAMAQTHOH 060A0UKe BEMAH, TaK Kak,
BO3MOZKHO, CYIECTBEHHO H3MEHMTCS XapaKTep ILIMp-
KyAsauuu atMoc(epbl. B 6Amkaiimme coTHH AeT, Kor-
Ja 6yIyT ZerpaJHpoBaTh TOPHbIE AeHHKH M HaKarl-
AMBAaTbCSl MOPEHHbIH MaTepHaA, YCHAUTCS aKTHBHOCTD
FAALHAABHBIX CeAel, 3aTeM, 110 Mepe COKpAIleHHs
FOPHOTO OA€/ICHEHHS], HAYHETCS] 3aTyXaHHe CEAEBbIX
npoueccos. B ceasu ¢ noapemom yposusi Muposoro
OKeaHa yCHAAITCS abpasus, 3aTOMAEHHE U TIOATOIAE-
HHe HU3MEHHbIX IPUMOPCKUX TepPUTOPHH.

XapakTep OMOABHEBBIX TPOLIECCOB HA BETBU I10-
teriaenust 1850-aetHero nuxaa, no-suaumomy, 6yzaer
MEHSITbCsl, TPOSIBATCS LIMKAbI MEHbIIEH TPOJOAKH-
TEAbHOCTH, OJHAKO B PA3HbIX PETHOHAX OHU OyAyT
[IPOSIBASITbCSI HEOJUHAKOBO.

OcTaHOBHMCST Ha BEKOBOM COAHEYHOM LIHKAE,
HPOJOAKHTEABHOCTb KOTOPOTO HAXOAMTCA B IIpeje-
aax 80-90 rer. Xapaktep u mepuozbl yBAazKHEH-
HocTH Ha YepHOoMopckom mobepexsbe Kaskasa ot-

U3MEHEHHUH TEKTOHHYECKOH aKTHBHOCTH

e

o g
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HO3HbIE€ IIOCTPOEHHA HU3MEHEHHH T'€OAOTH-
YECKOH cpeabl, B TOM YHUCA€ U aKTUBHOCTb
9K30I'€HHbIX I'€OAOTHY€CKHX IIPOLIECCOB, HE~

Puc. 7.3. Cxema yur106 y6aiajncHeHHOCMU MAMECPULKOE
cegepnoeo noaywapusa (no I'. K. Tywuncromy ):
HURIbL YBJIasKHEHHOCTH 1-4 — MaKkcuMaJibHbIe; 5-8 — MuHuMalbHbie

00X0IUMO paccMaTpUBaTb Ha (DPOHE BETBU
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Puc. 7.4. HumeezpaavHuvie Kpuevie aHomauil

4 — Rpacnas

1 — coanevHoii aRTUBHOCTH; TOIOBOTO KOJIMYeCTBA ocajkoB Jyis paiionos: 2 — Cyxymu, 3 — Coun,

1950 1960 1970

Mmodyavnovix kodhpuyuenmos (Kasras):

[Tonsma

Amvarorcs ot Takosbix B Kppivy. Ha Kaskase nepu-
0ZIbl CHABHOH YBA@2KHEHHOCTH MPUYPOUYEHbl K BETBH
pPOCTa COAHEYHOH aKTHBHOCTH BEKOBOTO IIHKAA,
B Kpbimy Takoit sakonomepnoctu mer. CooTsercr-
BE€HHO yCPU\eHHe AKTHBHOCTH OIIOA3HEBDBIX, CEAEBbIX
U Zpyrux mpoueccos Ha UepHomopckoM mobepezibe
HabAI0ZaeTCsl Ha BETBU POCTA MHTETPAABHON KPHBOH
MOZyABHBIX KO3(](QUIHEHTOB BEKOBOIO COAHEYHOTO
uukaa. Jra Kpbiva xapaxrepnbl umukAbl MeHbirei
npogorzxurerbHocTH. OHM oTMeuarorTca u Ha Kas-
Ka3CKOM Mobepezbe, HO MPOSBASIOTCS Ha OHE yeT-
KO BbIPa*KEHHOTO BEKOBOrO NHMKAa. | [puBezeHHbIe
COTIOCTABAEHHs] CBHZIETEABCTBYIOT O TOM, 4TO IIPOT-
HOo3bI usMeHenus aktusHoctd A 11 Ha KopoTkue oT-
PE3KH BPEMEHH JI0A2HbBI COCTaBAATbCS A KOHKPET-
ubix paitonos (puc. 7.4).

Aurponorennble Bo3geHCTBHA, KaK IOKa3aAH
muororeture uccaezoauns BCEIMHI'EO so muo-
THX palflOHaX CTPaHbl, HE M3MEHAT IPHUHIIUITHAABHO
ectectBennbiit xoa passutus Il TI. Ozmako zes-
TEABHOCTb YeAOBEKa MOKET YCHAHBATb, a €CAM MPH-
MEHSITb 3alUTHbIE MePbl, TO H OCAAOAATH aMIIAHTY-
2y MX TposBAeHMs. F.cAM npM ocBOeHHHM reonoruyec-
KOH cpeabl GyAyT YYHTBIBATbCA 3aKOHOMEPHOCTH
passutua T, To HeratusHbIe Bo3zeHcTBHA OT HMX
TIPOSIBACHHSI MOTYT OBITb YMEHbIIEHBL.

Ton I. Esponelickas uacnip

7.3. TIPO'HO3 9BOAIOLIMHU
KPHMOANTOI3OHDI

B esponeiickoit yactu Poccuu Mep3sable mopozp
OXBaTbIBAIOT CeBepHyIo YacTb Koabckoro moayoctpo-
Ba, Mano- u Boabmiesemeanckyto tynapy, Cesepupiit
Tuman, IToaspubiit Ypan, o-Ba Cesepnoro Neaosu-
toro okeana. CypoBOCTb TeOKPHOAOTHYECKHX YCAOBHI
onpezieAsieTcsl KAHMaTHYeCKMMH (paKTopaMu. B pas-
HUHHBIX pafioHax esporeiickoro Cesepa co cpezguero-
zoBoit Temmeparypoii Bosayxa —4..—6 °C u mmxe
PACIPOCTpaHeHa PEHMYIIECTBEHHO CIIAOIIHAS KPHO-
AMTO30HA, Ha TEPPUTOPHAX CO CPEJHEroZOBOH TeM-
nepatypoii Bosayxa —3...~4 °C — mnpepbiBucras
u —1...=3 °C — ocrpopnas. Msmenenus kaumara oka-
3bIBAIOT 3HAYHTEABHOE BAHSHHME HAa KPHOAHTO3OHY,
ABASIIOILYIOCS Ba:KHBIM KOMITIOHEHTOM T'€OAOTHYECKOH
cpeant Ha Cenepe.

B macrosimee Bpems uccaesoBaTeAHm HCXOAAT
U3 TPeX OCHOBHBIX IyTeH MPOrHO3UPOBAHUS KAUMATH -
YEeCKUX M3MEHEHHH B Oyzyluem:

HCIIOAb30BaHHE MOZEAeH O0IeH IUPKYASILIUK aT-
MoC(epbl [IPU BO3PACTAHUH B HEU COJeP:KaHHsl Iap-
HUKOBbBIX 'a30B;

PaCcCMOTPEHHE TTANECOKAMMATHYECKHUX aHaJ\OI‘Hﬁ;

SMHI/IpI/I‘-IeCKI/II;’I aHaAU3 COBPEMEHHDbIX HU3MEHEHUN
KAHMaTa (aHaJ\I/IB LHUKAOB, HaXO:KJE€HHE TpeHZLOB).
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[lpu ucnoabsoBaHMH HHMPKYAALIMOHHBIX MOZeAEH
IIPUHIMITHAABHBIM SABASIETCA YCTAHOBACHHE KOHLIEHT-
palluu TapHUKOBBIX rasoB B aTMochepe. Hezasuue
IIPOTHO3HbIE OLIEHKU BO3BMOKHOCTH JIBYKPATHOTO YBe-
anuennst sksuBarenta CO,”" B atMocepe k cepeguHe
6yZylIero cToAeTHs cefdac CMEHHAMCb GOAee OCTO-
poxkupivi. | lo M. .Byapiko, mozxkno oxuzars mo-
sbimenust skBuBarenta CO; B atmocpepe k 2050 r.
B 1,42 pasa u k 2100 r. 8 1,77 pasa. I'lpu maxcu-
MaAbHOH IIPOTHO3HOW OLEHKE ABYKPATHOE YBEAHYe-
uue sxsuBarenta CO; mozxker mactymuts k 2075 r.,
NP MHHHMAAbHOH OlLIEHKE OKH/JAeMOe IOBbIIIEHHEe
sksuBarenta CO; ne npesbicur 1,17 pas (puc. 7.5).
YBeanuenue skeusarenta CO; momer npusecTu
K BEPOSITHOMY MOBbIIIEHHIO TAOGAABHO-0CPE/IHEHHOM
temnepatypbl Bosayxa na 1,2 ‘C x 2000 r.,
ma 2 °C — x 2050 r. w ma 3,1 °C — x 2100 r.
JByxpaTHoe nosbimenue sxsusarenta CO; B cie-
nwapuu M.M.Byabiko coorsercTByeT mpu maxcu-
MaAbHOH oleHKe BospacTauuio t,, Ha 2,6 °C.

O:xuzaeMoe TOBbIIIEHHE TeMIIEPATYpbl BO3ZyXa
B BBICOKHX IIHPOTAX, CUMTAIOIINXCS YyBCTBUTEABHbIM
MH/JHKATOPOM Jaxe MaAblX KAHMAaTHYECKHX KoAe6a-
HUH, GOAbIIIE YeM TAOGAABHO-OCPEJHEHHOE IOBBIIIE-
uue. [ lpu apykpataom yseanuenun sxsusarenta CO;
B aTMOC()epe pPaMallHOHHO-IUPKYASLIHOHHBIE MOJEAH
ZaI0T CPEeAHEIIHPOTHbIH IPaJHeHT MOBbIIEHHs TeM-
mepaTypbl Bo3Zyxa B Bbicokux mmpotax 2-3 °C
na 10° c.m. [246]. Tlpu Takux sHauMTeAbHbIX mHIH-
pOTHbIX FpaZI,I/IeHTaX BO3MOzKHO€ IIOBBIILIEHHE TeMIIe~
paTypbl BO3ZyXa Ha CEPEAMHY CAEZAYIOUIEr0 CTOAETHs
npornosupyetca pasubm 6-12 °C (a0 14 °C) B aua-
nasone 60-80° c.im.

[TareokrumaTHIECKHE aHAAOTHM HCIOAb3YIOTCS
Ha TOM OCHOBAHHH, YTO JAsl PA3AMYHBIX YPOBHEH OKH-
ZIaéMOTO TIOBBIIIEHHsI TEMIIEPATYPbl BO3ZyXa MOKHO
HalTH 6AM3KHE aHAAOTH KAuMaTa B mpontroM. O6braHo
HCTIOAb3YIOT TPHU ClLieHapHsi areokauMata (Ttaba. 7.2).
BosmozkHOR MpHYHHON MareOKAMMATHYECKHX ITIOTEIl-
AEHHH CYMTAIOT CYILECTBEHHOE BO3paCTaHHe DKBHBA-
aenra CO; B armocepe. [ lotenrenus conpopoxzaa-
AUCb BO3pACTaHHEM OOIIEro yBAAXKHEHHUs] B PE3yAbTa-
Te POCTa UCTIaPEHUs] C OKEaHOB.

l_IOBbIH.IeHI/Ie InaaeoTeMIiepaTyp Bo3ayxXa B Bbl~
COKHX MIHPOTax ObIAO CYLIECTBEHHO OoAbIlle YeM
I‘J\O6a]\bH0-OCpeﬂ,HeHHOC IIOBDbIIIEHHE. Ha mupoTe

70-80° Temmeparypa Bosayxa B IepHOZJ ONTHMyMa

roAOlleHa BO3pacTaAa II0 CPABHEHHIO C COBPEMEH-

Hoit Ha 4,4-5,2 °C, B mepuoJ MHKYAHHCKOTO MezK-
o

AezuukoBba — Ha 60,3-6,7 °C u B onTuMyM mamo-
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Puc. 7.5. Ilpoznosupyemoe yeeaunenue dKeu-
saaenma COy (a) u memnepamypor 603dyxa
Aly, (0) 6 2106a.10H0-0CpedHeHHOT ammocghepe
(no dannvim M.U. Bydviro u dp., 1992):
1 — makcumasiboe; 2 — MuHHMAaAbHOE; 3 — Cpejl-
Hee; KPYMKOYKH — IpeojaraeMbie MOBbBIIIE-
uus  Oty,, wucnoab3oBanubie  O.A.AHUCHMOBBIM
u d.N.Heasconom, 1993

Tabauma 7.2
Ilareokrnmarnueckne cuenapun morenrenus [3]
Bpems, |IloBbimienue riao6anbHo-
Crenapuit TBIC.JIET | OCPE/IHEHHOIT TeMIlepa-
Ha3a/l TypbI Bo3ayxa, ‘C
Ontumym nmonena | 4300-3300 3,6
ITIOC]IeL[Hee (MuKyHH- 125-120 2.0
CKOE) MEKJIEHUKOBbE
OnTuMyM roJoleHa 6,2-5,3 1,2

*  Dxeuparenr CO; — cymmapuas konuentpauust B armocdepe CO,, CHy, NO,, NO.
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nena — Ha 11-13 °C (puc. 7.6). Pacuer no pagua-
LIMOHHO - IHPKYASLIHOHHOH MOZEAH HPH BO3MO2KHOM
yasoenuu axuBarenta CO; B aTMocepe aaet mo-
IMHPOTHOE pacIpejleAeHHe TeMIlepaTypbl BO3JyXa,
6AH3KOE K CIIEHApHIO MHKYAMHCKOTO MeKAETHHU-

xoBbs [246].

Hau6oree aocToBepuniM npescraBasieTcs myTh
TPOTHO3UPOBAHUST U3MEHEHHH KAMMATa, OCHOBAHHDIH
Ha SMITMPUYECKOM aHAAU3E COBPEMEHHDIX METEOPOAO-
TMYECKUX H3MeHeHUH. AHaAH3 PAZOB HabBAIOEHUH
3a TeMIlepaTypoH BO3/yXa BBIIOAHEH IIO IISITH METEO-
CTaHIMAM B KPHOAMTO30He eBporelckol wactu Poc-
cun: Amzepma, Bopkyra, Hapbsn-Map, [lerpynn,
Yere-Hunaoma.  JlaurerpHocts psagos HabArozeHHH
usmensierca ot 60 z0 94 rer. Kpome Toro, 6pia npo-
BeZIeH COTIPSZKEHHbIA AHAAM3 ZJAHHBIX 110 IBYM METeO-
cranuusv (Apxanreabck, ChikTbIBKap), pacrorozseH-
HbIM BHE KPHUOAMTO30HBI, HO HMEIOIIMM 6Goree JAM-
TeabHble psiapl Habnozenuil. [lo kamzmol cramimu
6bIAM  BbIMHCAEHBI cpezHue ckobssimue 10-rethue
3HAYEHHUs] CPEHEr0/I0BOH TeMIIepaTypbl BO3AYXa, CPE-
uesumuedt u cpegueretneir. OT meppbIx ABYX MOKasa-
TeAell 3aBUCHT (POPMHPOBAHHE TEMIIEPaTypbl U HH-
TEHCHBHOCTb T1POMEP3aHHsl TPYHTOB, TPETUH MOKasa-
TeAb OIpPEseASeT X CE30HHOE MPOTaHBAHHE.

Jrs eBponeiickoro Cesepa, Kak M A ApyTHX
PafiOHOB KPHOAHTOSOHbI, OTIETAUBO TIPOSIBASIETCST TPEH/L
TOBBILIIEHHs] TeMITepaTypbl Boszyxa (B OTHOIIEHHH Kak
CKOAB3SIIIUX CPEJHErOZOBbIX 3HAYEHHUH, TaK U AETHHX
M 3UMHHX) 3a mocAeanue Tpu aecsitunrerus |[249].
COBpeMeHHbIﬁ TpeHL[, TIOBDbIIIICHHA Cpe,[LHeFOﬂ,OBbIX 3Ha~
4eHuH t,, B ycAoBusix eponeiickoro Cesepa cocTaBasieT
0,02-0,03 °C/roa (taba. 7.3), a B KOHTHHEHTaABHbIX
paitonax kpuoaurosoubt zocturaet 0,065 °C /rog [164].

20 10 0

«— ¢, °cow.

Puc. 7.6. Ilosvuuenue cpednezodosoii memnepa-
mypot 6030yxa Al,, Ha pasnvlx wupomax ¢ npu
2/100GTBHBLX NOMENJACHUAX EJAUMATA 6 NPOULTOM:

1,2,3 — naneokammarndeckie CliieHapui olTiHMyMa ro-

J01leHa, MURYIIHCKOTO MEKIEHNKOBbA M OITHMYyMa

wonena coorserersenno [79]; 4 — no Manado;
5 — no O.A.Anncumony u ®P.U.Hexscony

Peryonarbubie oleHKH, TOAyYeHHbIE MTyTeM 06-
OOIIeHHs] JIaHHBIX TI0 OTAEABHbIM METEeOCTAHIIHsIM,
T10Ka3bIBAIOT, YTO COBPEMEHHbIA TPEH/ MOBbITIEHHS
TeMIlepaTyp BO3ZAYXa 3a XOAOJHBIA MepPHOZ GOAbIIE,
gem sa Terabii [164]. Tlpu ycrosum coxpamenus
COBPEMEHHOTO TpPEHJA MOBbIINEHUH t,, B Oyayliem
MOKHO OKMZATh TIPHPAILEHUs] TeMIIEPaTypbl BO3/yXa
He 6oaee yem Ha 0,5 °C ma 2010 r. (cm. Taba. 7.3)
u B npegerax 0,8 "C na 2020 r. B psge apyrux
pallOHOB KPHUOAMTO3OHbI TIPOrHO3BHOE [OBbINIEHHE
t,, Ha 2020 r. ouenusaercs a0 1,7-1,8 °C.

Tabauma 7.3
COBpeMeHHble H3MEHEHHUsI TeMIePaTypPbl BO3AyXa HA €BPONEHCKOM CeBepe
MeTteopoJiorimueckast Cpeue- Tpeia ty, “C /o [poruostoe
CTaHIUST rozoBas ty,,"C TeTLIbIi XOJIO/THbI B cpejiHeM TOBBIIICHHE ty
epuo/L 1epuo/L 3a Troj Ha 2010 ., °C
Amzepma -6,7 0,016 0,032 0,028 0,4
Bopxkyra -5,9 0,016 0,031 0,024 0,4
[Terpynb -4,3 - - 0,024 0,4
Happan-Map -2,8 0,024 0,048 0,032 0,5
Yerp-Inabma -2,0 - - 0,032 0,5
CBIKTBIBKAD 0,3 0,020 0,042 0,025 0,4
ApXaHTeJNbCK 0,6 0,016 0,038 0,026 0,4
Ton I. Esponelickas uacnip 275
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Puc. 7.7. Cpednue cronvsaugue 10-1emnue 3nauenus memnepamypol 6030yxa l,, Ha e6PoneicKom
Cegepe u cesepe 3anaonoit Cubupu:
a — Apxanrennbck, 6 — CpirTbiBRap, 6 — Canexapn; I — cpenanue rofposbie 3Hauenus ty,; 2 n 3 — cpejanue 3ua-
qenns Ly, JUiA Jleta i 3UMbl COOTBETCTBEHHO

3a Bech NMepHo MHCTPYMEHTAABHBIX METEOPOAO-
FMYECKHX M3MEPEeHHH OTMEYaeTcsi HeCKOAbKO LMKAOB
roTenAeHus-noxorozanus. Hauboree yetko BbipazkeH-
Hoe “noternenue Apkruku”, okoro 2 °C, mpuxoaut-
s Ha nepuoz ¢ cepegunbl 70-x rr. mporaoro cro-
aetus no cepeaunbt H0-x rr. XX B. (puc. 7.7).
[Tocaeayroimee He6OAbIIOE MOXOAOJZAHHE OXBAThI-
BaeT nepxoz a0 cepeaubl 70-X IT., BHOBb HACTYIIHB-
1lee MOTeNAeHHe ITpozoAzkaercs. | loternaenue obyc-
AOBAGHO B IIEPBYIO Ouepesb IOBbIIIEHHEM 3MMHeR
Temnepatypbl Boszyxa. 3a nociezuue 150-180 aer
TpeH/ MOBBIIIEHHs] TeMIIepPaTypbl BO3ZYyXa Ha eBpO-
neiickom CeBepe B LIEAOM YeTKO He MPOSBASETCH.
BeaeactBue 6A130CTH ceBepHBIX MOpeH i CAABOTO Tex-

HOT'€HHOI'O BOBH,GﬁCTBHﬂ COBPEMEHHDIE ITIOTEIIACHHUA~
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MOXOAO/IAHUSI 3/IECh He BbIXOJST 3a MPEJEAbl ECTECT-
BEHHOH BEKOBOH LIMKAMYHOCTH KauMmaTa. Habaroze-
HHsl Ha MeTeoCTaHIMH Dappoy B apKTHYeCKOH 30He
Anackn (1921-1991 rr.) Takae cBHAETEABCTBYIOT
06 OTCyTCTBUM KAuMaTHueckoro noteraenusi [250].
Oganaxo B pafionax kpuoAuTo30HbI Poccuu ¢ xopormo
BbIPa:KEHHOH KOHTHHEHTAAbHOCTbIO KAMMATa, OCO-
6enno B ueHTparbHo#d uwactu Sfxyrum, sa 1830-
1994 rr. ormeueno makcumarbnoe ars Beero Cesepa
KAMMaTHyeckoe noteraenue, coctaasiomee 1,9 °C.

TemmnepaTypa BepXHHX FOPU3OHTOB KPHOAHTO-
30HBI SIBASIETCS HHAUKATOPOM COBPEMEHHDIX KAMMa-
THYECKUX KOAeGaHMH M (POPMHPYETCsI B IEPBYIO
o4epezb 107 BO3JEHCTBHEM TEMIIEPATYPbI BO3AyXa
U CHe:sHOTO IIO0KpoBa. Hazexmuyio uH(pOpMauuo
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0 MHOTOAETHHX U3MEHEHHSAX TeMIlepaTypPbl MeP3AbIX
TPYHTOB II0J BAHSIHHEM 3BOAIOLHMH COBPEMEHHOI'O
KAMMAaTa ¥ HEIOCPE/CTBEHHbIX TEXHOTEHHbIX BO3JEH-~
CTBHH TOAYYAIOT IIyTEM OCYIIECTBAEHHsI I€OKPHOAO-
rM4YeCKOro MOHHUTOPHHTA.

B 70-x rr. noa pyxosoactsom H.B.Kakynosa
B Bopkyrunckom paiione 6biau pasBUTbI HadaTble
B koHue 50-x IT. cTaMoHApHbIE T€OKPHOAOTHYECKHE
HCCAeZIOBaHUs, TPOJOAZKAIONIMECST M B HaCTOsIIIee
Bpems [163]. Hau6oree moAHbIf B ZAMTEABHDIH LIMKA
TePMHMYECKHX HAOAIOZEHMA B TIPYHTAaX BbIIOAHEH
B 30 xm or Bopkyrnt na [lpunoaspno-rynaposoii
3oHaAbHOH cTanmuu (puc. 7.8).

Ha sT0fi cTanumu mabarozenus 3a Temmepary-
POHl TPYHTOB HPOBOAATCA HAa YYaCTKaX CO CIIAOIIHDI-
MH Mep3AbIMH TI0PO/IaMH, TIPePbIBUCTHIMU (HECKBO3-
Hble ¥ CKBO3Hble TAaAMKH), B IpeJeAaX aKBaTOPHH
CYIIECTBYIOIIEro 03epa M MCKYCCTBEHHO CITyIeHHO-
ro. B ecrecTBeHHbIX ycAOBHAX B 60ABIIHHCTBE CKBa-
»KMH OTMEYeHO BO3pPACTaHHe TeMIePaTypbl C TAYOH-
bl 2 10 15 M 3a mocaeaune 15-20 aer (taba. 7.4)".
Hau6onaee crabHoe mosbimenye TeMrepaTypbl TPYyHTOB,
aocturaromee 3,7-4 °C ma raybumax 2-3 m u 1,6-
2,8 °C ma raybune 5 M, oTMewaroch Ha ydyacTKax
CITAOIIHOH KPHOAMTO30HbI. Ha TaAaukax mnosbimenue
TeMIlepaTypbl 3a BeChb IePHOJ HAOAIOZEHHH He TPeBbl-
manro 1 °C. I'lpumepHo Takoe :xe mosbimeHHe Temrie-
paTypbl TPYHTOB 3a(PMKCHPOBAHO JIAS JOHHBIX OTAOKE-
HHUH TepMOKapcToBoro osepa. Ha yuacTke criymennoro
o3epa 3a(UKCHPOBAHO ObIIee TIOHHKEHHE TeMIIepaTy-
pbI JIOHHBIX OTAOkeHHH 3a 18-reTHmit mepmoz mocae
cbpoca Bozbl. | emrepaTypHble MBMEpPeHHs B CKBaXKH-
HaX ITOKasbIBAIOT OXAA2K/ICHHE TPYHTOB Ha Ay6HHe 2 M
10 1985 r., a ma ray6une 10 m — 70 1987 r., mocae
4ero TPOM30IIAA CTabHAM3aLMs TemrepaTypbl. | Ipo-
mepsanue ceepxy k 1990 r. zocturao ray6uner 2 m.

[ ToBbumenue TemMmnepaTypbl rpyHTOB 3a(UKCHPO-
BAaHO TaK:Ke Ha JPYTUX peKkuMHbIX ydactkax (Poro-
Boit, Koporaunxa) B apkTHueckux paloHax eBporneic-
xoro Cesepo-Bocroxa.

Mezxrozosble Bapualli TeMIiepaTypbl TPYHTOB
OKa3aAHCb CaMbIMH 3HAYUTEABHbIMM Ha y4yacTKax
C HH3KOTEMIIepaTypPHOH KPHOAHTO3OHOH. |akum 06-
pasoM, MOBBIIIEHHE TeMIIepaTypbl BO3yXa IMPUBOJAUT

1975, L1980, 1985, 199
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tB370C
JLIED 1980 1985 1990
224 a
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34
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Jors, 1980, 1985, 1990
CkB.3C-16
-14
2
Cks.C-8
1<‘/\/\/
o717
1975 1980 1985 1990
2
CkB.3C-34
14 /\/\—/\
1975 1980 1985 1990
Puc. 7.8. Hzmenenue cpednezodosvix memne-
pamypot 603dyxa I, (ckoavzaugue 3-i1emnuue
dannwvte) u memnepamypot zpynmos l, 6 mep-
Momempuueckux créancunax (na sayéune 3 m
6 ecmecmeennvix ycaosuax) na llpunonapno-
myndpoeoil 30nHabioll cmanuyuu

K CrAa:KHBaHHIO TEMIIEPATYPHDIX KOHTPACTOB BEPXHUX
FOPHU30HTOB KPHUOAHUTO30HDI.

CoBpemeHHOe TIOBbIIIEHHE TeMIepaTypbl TPYH-
TOB OTMEYaeTcsl MOBCEMECTHO U B APYIHX paHOHaAX
kpuoautosonbl [164]. Owno aocratouno BbipazkeHno
IPH OTCYTCTBHH KaK KAMMATH4YEeCKOIO IOTeIIACHHs,
TaK M IAOILIAZHOTO TEXHOIEHHOTO BO3JEUCTBUS.
[To pesyabTaTam MaTeMaTHUeCKOro MOZEAMPOBAHHS
MOBbILIIEHHE TeMIIePaTypbl TPYHTOB MOXKeT ObIThb
00YCAOBAEHO He MOBbIIIEHHEM TEMIIEPATYPbI BO3ZyXa,
a BO3pacTaHHEM BBICOTbI CHE2KHOTO MTOKPOBA B MHOI'O-
AeTHeM paspese. |losgHee K TakoMy K€ BBIBOZY
IPHUIIIAH CeBepOaMepHKAHCKHEe TeOKPHOAOTH Ha OCHO-
Be aHaAM3a JaHHbBIX TePMHYECKOrO MOHHTOPHHTA B yC-

AoBusix Ansicku [250].

* Marepuaror Habatozenuii 3a TemmepaTypoil TPYHTOB B CKBa:kuHax 1o | |punoasipHo-TyHApOBOH 30HaAbHOH CTaHLMM, Ha OCHOBE
KOTOpbIX cocTaBAeHbl TabA. 7.4 u puc. 7.8, a Tak:ke 1o ApyruM MyHKTaM reoKpHOAOTHYECKOro MoHuTopHuHra B Bopkytumckom paiioe,

npeaoctasaenbt H.B.Kaxynosbm.

Ton I. Esponelickas uacnip
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Tabauna 7.4

Hsmenenue temneparyppl rpyHTOR 3a mepHOAbI pe:KMMHBIX HabarozeHmi
na [lpunoaspuo-Tynaposoin sonarbnoit cranmuu

Cxpa- JlanmadTHAS XapAKTEpHCTHKA Ilepmog . Cp?}lHHﬂ remiie- Temmneparypa rpyuros, °C, Ha riaybute, M
HabJro/ienuit,| parypa, °C, Ha
Kitia Mectra TOTBI ray6oune 10 m 2 3 5 10 15 20
CrionHasi KPUOJNTO30HA, €CTECTBEHHDIE YCIOBHUS
3C-124a | FI€00apmION Gyrop myuenis; MOX0BO- | 1979 19q() 2.5 40 | 37 [ 28 | 08 | 04 | 00
Topdsroii caoit 0,8-1,2 M
JIC-4,/6 3a90ﬂoqueHHbIﬁ KaHaJ; MOXOBO-TOP(s- 1981-1990 2.0 03 | 03 0,2 0,0 0,0 _
Hoii cuoit 0,8-1,2 m
3C-88 | Dyrop myuemns; Topdanoit ciofi =2 M, 4985 1990 1,5 020901t oo - | -
EPHUK
JIC-3,/7 | Poproe Mecto na Gepery pexi; pasuo- | 4975 1990 1,3 20 | 1,6 | 1,6 | 1,0 | 0,8 | 0,6
TpaBbe
BK-1615| Bepumnna Bojiopas/ena; epHIK 1977-1990 -0,9 -1,2 | -0,1 0,0 0,1 0,1 0,2
3C-16 Beper ozepa; Mox, 6aryJbHUK 1970-1990 -0,3 0,6 0,4 0,3 | -0,2 | -0,1 0,0
3C-83a Beper pyubs; uBHAK peaxuii 1979-1990 -0,1 0,0 0,0 0,0 0,0 0,0 0,0
Tanuk, ecrecTBeHIble YCIOBUS
3C-125 [losmHa pyubst; MBHIK BBICOKOPOCJBII 1978-1990 0,3 1,0 0,8 0,4 0,1 0,0 -
C-8 3amajnHa Ha CKJIOHe; UBHAK ~1,5 M 1975-1990 0,4 1,0 0,8 0,7 0,3 0,0 0,0
3C-65 3amazmHa Ha Bojiopas/esie; UBHAK, epHuk | 1976-1990 0,9 0,6 0,8 0,7 0,6 0,5 0,2
3C-166 | Kpymnnas nosoca; nuBHsik pegaroctoiinpiii [ 1981-1990 1,5 0,1 0,3 0,3 0,3 0,1 -
JIHO TEPMOKApCTOBOrO 03epa
3C-100 I'my6una Bosnr 1-2 M 1978-1990 1,5 | 1,0 | 0,7 | 0,1 | -0,1 | 0,0 | 0,0
JlHO CITyIIEHHOTO TEPMOKAPCTOBOTO 03epa
3C-34 | Dy6mna ot po enyeka 1-1,5 w, ape- | 4974 1999 1,3 07|13 12]-10]-09] -
HUpPOBaHue ocyuiecTsaeHo B 1973 r.
l_[por‘HOE-}HbIe OLIEHKH, BbIIIOAHEHHbIE Ha OCHOBE MHKpOpeAbeda, MoApes3Ka CKAOHOB, CO3JaHHE Hacbl-
JaHHbIX MOHHUTOPHHIA KPHOAMTO30HDI, ITOKa3bIBalOT Iiel, BO3HUKHOBEHHE KapbepOB U OTBAAOB — TaKOB

BO3MO:KHOCTb HEKOTOPOH IIEPECTPOHKH TOZOBOIO H3-
MEHEHHs] TEMIIEPATYPbI TPYHTOB IIPU MOTEILAEHHH KA~
mara. |loBbunenne TemrepaTypbl MOBEPXHOCTH TpyH-
toB (t,) B smBape k 2020 r. ue npesbicur 5 °C, a B mo-
ae 2 °C; cumeHue TOZI0BOH aMIIAMTY/bI t, COCTABUT
2-4 °C. Bospacranue rAy6HHbI CE30HHOTO TPOTaHBa-
uust He npesbicut 0,25 M gaxe B neckax. Oxuzae-
MOe H3MeHeHHe KAUMaTa He [PHUBE/eT K KOPEeHHOH
TepecTpoiike TeOKPHOAOTHYECKHX YCAOBHH Ha TeppH-
topuu esponeiickoro Cesepa k 2010-2020 rr.

Ocpoenne Cesepa conpoBozkgaeTcss Hermocpes-
CTBEHHBIMM TEXHOTEHHBIMH BO3JCHCTBUAMH PasAMY-
HOTO BHJa M MacIuTab6a Ha CAOSMBIIHECS B €CTECT-
BEHHO-HCTOPUYECKOM aCIleKTe 9KOTEOAOTHYECKHe,
B TOM 4YHCAE I€OKPHOAOTHYECKHE, YCAOBHs. YHHYTO-

KEHHE II0YBEHHO-~PACTHTEADHOI'O CAOsI, HapyIIECHHE
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nepevyeHb AUIIb HEKOTOPbIX TEXHOIEHHbIX HAPYIEHHH
B II0YBaX M TOPHBIX MOPOJAX IPH CTPOUTEADBCTBE AH-
HEeHHbIX coopyzkeHui (rasonpoBOAbI, ZOPOTH) HAM
TOPHbBIX TIPEATIPUATHH.

MHuTeHcHBHOCTD TEXHOTEHHBIX BO3eHCTBHH
Ha KPHOAMTO30HY B KOAHYECTBEHHOM OTHOIIEHHMH MO-
?KeT 6bITb Ha HECKOABKO MOPSZKOB GOAbILIE 10 CpaB-
HEHHIO C TEMM, KOTOPbIE BbI3BaHbl KANMATHYECKHUMU
usmenenusMu. OZHaKO OCYIECTBASIOTCS OHH OObId-
HO AOKAaAbHO HWAH J\I/IHC;IHO U 3aXBaTbIBAIOT AHUIIIb
CAOH CE30HHOTO TPOTaUBAaHMSl U BEPXHHE TOPU3OHTBI
Mep3aoi Toamu. Hauboabume naomazaubie Bosaeii-
CTBHUS Ha KPHOAHTO30HY, CPAaBHUMbIE C PETHOHAAbHbI-
MU MaciTabaMH, O6yCAOBAHBAIOTCS YHUUTO:KEHHEM
Aeca, yZAAeHHEM HWAHM HapylleHHEM HAaTlOYBEHHbIX

TIOKPOBOB, ocymeHueM 6oaoT u mapeit [42, 129].

9kozeonoeus. Poccuu
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