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HOBBIE JAHHBIE O MHOT'OJIETHE MEP3JIOTE U KPHUOTEHHBIX ®OPMAX
PEJIBE®A JAPXATCKOM KOTJIOBUHBI

Ha ocHOBaHuM TeMIepaTypHBIX MCCIEIOBaHUI B MH)KEHEPHO-TEOIOTHYECKUX CKBA)KMHAX J1aHA XapaKTEPUCTHKA TEMIIEPATyphl 110-
POJX B CJIO€ TOIOBEIX U3MEHEHUH TEMIIEPaTyPHOr0 PeXKUMA JUIsl Pa3IMIHBIX TeOMOP(OIOrHISCKUX YCIOBHIL. Y CTaHOBIEHBI OCOOCH-
HOCTH M XapaKTep pacHpOCTPaHEHUSI MHOTOJIETHEMEP3IbIX mopoa JlapxaTckoii koTiioBuHbl CeBepHOit MoHronuu.

PaccMOTpeHBI METOAMYECKHE BOIPOCH UCCIESIOBAHMS AMHAMUKH TePMOKApCTOBBIX O3€PHBIX JTaHAmAadToB B JlapXaTCKoi KOTIO-
BHMHE Ha OCHOBE UCIIOJIb30BAHUS PE3yJIbTAaTOB AUCTAHIIMOHHOIO 30HAMpoBanus U I'MIC-texHomoruit.

KiroueBble ¢/10Ba: TeMIepaTypHBII PEKHM; TEPMOKAPCTOBBIE 03€Pa; MHOTONETHIA MEP3JI0Ta; JHHAMHKA; KOCMUYECKHE CHIMKH.

Kpuorennsie popmel peibeda, Takue Kak TepMoKap-
CTOBBIC KOTJIOBHMHBI, MHOTOJICTHHC 6yIpr IMy4€Hus,
IMMPUBJICKAIOT BHUMAHUC YYCHBIX BCEro Mupa C Haquoﬁ
U TPaKTU4ecKoil Touek 3peHus. [IpuYMHBI BOSHUKHOBE-
HUsl, TeoMop(dosiornyeckue 0COOEHHOCTH U 3aKOHOMEp-
HOCTH pa3BUTHsI MEpP3JIOTHBIX (opM penbeda Hamum
oTpakeHne B pabotax yueHeix — M.U. CymruHa,
C.II. Kauypuna, [1.A. ComoBreBa, H.A. I'pase, A. Kaiie

u 1p. Ha tepputopun MoHronuu B u3y4yeHue MHOIOJIET-
Heil Mep3JI0Thl M KpUOTeHHBIX (opM penbeda Oosbiion
Biian BHecnu H. Jlowxwun, JI. TomopOaarap, H. Illap-
xyy, . Jlyscannarsa, C. Kamcpan, T. Paruaa, T. Jopx,
A. Bar-Opmena, 5. XKambamkaB um ap. B Hactosmee
BpeMs B CBSI3W C IJIOOANBHBIM M3MEHEHHEM KIMMarta
BEChbMa aKTYaJIbHBIM SIBISIETCS MPOJOJDKEHHE 3THX HC-
CclIeJ0OBaHUM.

¢

7

. 7

I__ ' Paiion nccnenopanus ‘

|a |76

~3s (A

Cxsaxunsr: | - Hlapra; 2 - Apcait; 3 - Panunn; 4 - Mynram

= 7

T

T T T

Puc. 1. PactipoctpaHeHre MHOTOJIETHEMEP3JIBIX TOPHBIX Opo B MoHronuu [3, 4].
BBICOTHBIE TEOKPHOIOTHIECKHE HOsICa: PEIKOOCTPOBHOTO (@), OCTPOBHOTO (6), IPEPHIBHCTOTO (8)
1 CIUIOLIHOTO PAacHpPOCTPAaHSHHUsI MHOTOJIETHEMEP3JIBIX FOPHBIX IOPOJ (2)

JlapxaTckast KOTJIOBHHA — OJJHA U3 KPYITHEHUIINX MEX-
TOPHBIX KOTJOBWHBI Oaifkambckoro Tuma B CeBepHOI
Mosronun, eé miomaas okono 3 320 km”. B oporpau-
YEeCKOM OTHOIICHWH KOTJIOBHHA OTHOCHUTCA K 3amagHoMy
[puxy6cyrynpio — gactu CastHO-TyBHHCKOTO Haropssi.
B Hacrosimee BpeMs MPOMCXOIUT WHTEHCHBHOE CEIbCKO-
XO3SIICTBEHHOE OCBOEHHE TEPPUTOPHU KOTIOBUHBI, 3/1€Ch
pacnosiokeHbl coMoHa llaraannyyp, Ynaan-Yyi, Pan-
YHHIXYyMOd aiimMaka XyoOcyrynbckoro [1]. Kmumar lap-
XaTCKOW KOTJIOBUHBI PE3KO KOHTHHEHTAJIBHBIH, C MpO-
JOJDKUATENIBHON XO0JIO0AHOM CyX0i 3UMOM U TEIIBIM CYyXUM
netoM. CpenHsis rofoBast TeMmieparypa Bosayxa B —6°C,

CpemHss TOAOBas TeMIIeparypa BO3AyXa B SIHBape
—32,0°C, camas HU3Kas TeMmIepaTypa HaOIOmaeTcs B
saBape u nmocturaer —50,4°C. Iloxomonmanume B [apxat-
CKO#l KOoTIOBHHE HauwmHaercs ¢ 10 aBrycra m AiuTCS IO
CepeINHbI WIOHS, TaKUM 00pa3oM, MPOAODKHUTEIHHOCTD
XOJOAHOTO W TIPOXJIATHOTO IEPHOAa TOJA COCTABISET
290-310 nHueit. 'omoBOe KOJMUECTBO OCAJKOB B CPETHEM
cocraniser 260270 MM [2].

CypoBble KJIMMATHUYCCKUE YCIIOBHSI CIIOCOOCTBYIOT
COXPaHCHHUIO BEYHOUM Mep3NoThl. Jlapxarckas KOTIOBHHA
pacrioyio’keHa B 30HE CIUIONIHOTO Pa3BUTH MHOTOJICTHE-
Mep3neix mopoxa (puc. 1). CpenmHsisi TONIIMHA BEYHOM
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MEp3JIOTHl B I'PaBUITHO-CYTIIMHUCTBIX OTJIOXKEHUAB Jlap-
XaTCKOM KOTJIOBMHBI cocraBiser 83,7-97,8 M, a Makcu-
ManbHast nocturaet 183,7 M [5, 6]. o Hacrosiiero Bpe-
MEHH CJ1a00 M3y4YeHbl TEMIEPATypPHbI PEXXUM I'PYHTOB U
KPHOTEHHBIE MTPOLIECCHI.

Lenp maHHO#M pabOTBI — XapaKTEpPUCTHUKA TeMIlepa-
TYPHOTO PEXHMMa BEPXHEH TOJIIM MEpP3JIOTHl ¥ KPHUOTEH-
HBIX (hopM penbeda JlapXaTckoil KOTIOBHHBI.

ABTOpaMH cTaThH B cocTaBe orpsga MHcTutyTa reo-
rpadun mmenu III. Ibrmun AH Monromun (r. Ymas-
Barop) 6pu1 cobpan oOMIMPHBI MaTepHal Mo MopQoIIo-

IuH, MOP(POMETPHH, TEOJOTHIECKOMY CTPOCHHIO OYTrpoB
My4YeHHs, U3YYaJHCh TEMIIEpaTypHBIE yCIOBHS KPUOIH-
TO30HBL. B KaMmepaibHbIN MEepHoJ] MPOBEJACHBI 00paboTKa
MOJIYYCHHBIX TIOJICBBIX MAaTEPHATIOB U JCHIU(PPUPOBAHHE
KOCMHYECKHUX CHHMKOB, TaK)K€ IPHUBJICKAINCH JaHHBIC
npeapaymux uccnepaoanuil. B 2012 r. B Jlapxarckoit
KOTJIOBHHE OBLTH BBIIIOJHEHBI MEP3JIOTO-T€OTEPMHUYCCKIEC
uccnenoBanus B 4 ckBaxuHax (puc. 1, Tabn. 1), pacmo-
noxkeHHbIX B Oacceitne p. umxwn. OCHOBHOW HEThIO
HCCIIeIOBaHMA OBLIO TONyYeHHE JaHHBIX O TeoTeMIepa-
TYypHOM TIOJIE TOPHBIX TIOPOJ.

Tabnunma 1

CkBakuHbI [lapXaTcKOil KOTJI0BUHBI

Ne HasBanune cKBaXHHBI X Koopunaret v AOc. BbICOTA, M I'nyOuna, m
1 [lapra E099° 31’ N51°22' 1546 15
2 Apcaii E099° 37 N51° 17 1562 15
3 Ponunn E099° 37’ N51° 06’ 1591 10
4 MyHramt E099° 17 N50° 45’ 1629 15

HccnenoBaHus KOTJIOBUH TEPMOKapCTOBBIX 03€p Mpo-
BEZIEHBI aBTOPAMH Ha OCHOBE I10JIEBBIX MCCIIEOBAHUH U C
HCIIOJIb30BAHUEM DPA3HOBPEMEHHBIX KOCMHUYECKHX CHUM-
koB Landsat 3a mepuog 1991-2010 rr. Habop xocmmue-
ckux cHUMKOB u3 Landsat m3o0paxkenuit (Landsat-5 TM
n Landsat-7 ETM+) B3aT Ha clenyolue Jathl:
06.08.1991, 17.08.1995, 06.08.2000, 04.08.2005,
25.07.2010. OcobeHHOCThIO OTOOpa CHUMKOB SIBJISIETCS
CE30H ChEMKH: 11eJecO00pa3HO MPUMEHSTh CHUMKH, CIe-
JIaHHBIE B KOHLIE JIETa, TAK KaK JaXke I0CIe CX0Ja CHEX-

HOT'O TIOKPOBA Ha CyIIIE JIEJOBBII TOKPOB Ha 03€pax JI0JIro
COXpaHSETCs, YTO MEIIAeT BBIACIECHHUIO 03€p NPH aBTOMa-
THU3UPOBAHHOM JeIIM()PUPOBAHUH.

O0paboTKka KOCMUYECKHX CHHMKOB BEITIOJTHEHA C HC-
MOJIb30BaHNEM CTaHJAPTHBIX CPEJICTB FeOMH(OPMAIHOH-
Ho#i cuctemsl Erdas Imagine v. 2011.

IIpoBeneHHBIE T'€OTEPMUYECKHE HCCIIEAOBAHUS BBI-
SBWIIM 3HAYMTEIbHbIC KOJIEOaHUS TeMIepaTyp TOPHBIX
MOpPOJT Ha TOBEPXHOCTH M TiayOomHax oT | mo 15 ™
(tabm. 2).

Tabnuna 2

TemnepaTypHblii pe;kMM ropHbIX nopoj JlapxaTckoii KOTJOBUHBI 110 JaHHBIM 2012 1.

No HasBanue ckBaXHHBI 'nybuna, M t tmin Fimax
0 -4,04 -38,21 37,34

1 Hlapra 1 2,74 -17,21 9,24
3 —1,68 -3,96 -0,31
0 -3,77 —35,44 40,89

2 Apcait 1 -2,02 -11,47 6,48
3 2,24 —4,50 -0,79
0 -1,79 —22,99 38,06

3 Ponunn 1 -0,75 —7,54 6,28
3 -1,16 -3,57 -0,34
0 -2,15 -32,52 35,74

4 MyHnram 1 -2,45 -11,47 2,93
3 -2,03 —4,80 —0,48

OcoOeHHO OOJIBbIIIME BapHalMd TEMIIEPAaTyp MOPO
XapakTepHbl i noBepxHocTd (0 M), re MakCHUMaib-
Hble TeMIIepaTyphl MOPOA H3MeEHsTcs oT +35,74 no
+40,89°C. CpenHerofoBble TeMIEpaTypbl IMOBEPXHOCT-
HOTO cJIos mopoj KoneOmroress ot —1,79 mo —4,04°C,
Hauboyiee HU3KME M3 HHUX XapaKTepHBI A CEBEPHBIX
yacTeir Teppuropuu (ckB. Parunn u lllapra). Ha puc. 2
OTPaKeH PEXUM TEMIIEPaTyphl TOPHBIX MOPOJ IO AAH-
HbM 2012 1.

B xopme uccnenoBaHuii aBTOpOM MpPOBEAEH CpPaBHHU-
TENBHBIM aHAM3 JAHHBIX II0 TEMIEPATypHOMY DPEXHUMY
rOpHBIX mopoj 3a Mapt 1987 r. u mapr 2012 r. 1o riy6u-
HBI 15 M (puc. 3). BesBneno, uro k 2012 r. Temnepartypsl
TOPHBIX MMOPOA Ha riryOMHax or 1 10 4 M crainu HUXe, a
Ha nryOnHax 6osiee 5 M OTMEYACTCs X MTOBBIIICHUE.

AHanu3 puc. 2, 3 MoKa3bIBaeT, 4YTO BBICOKHE TeMIIepa-
TYpBl TOBEPXHOCTHOTO CJIOS TOPHBIX HOPOJ B TEIUIBIH
mepuon roga (o +40°C) mpUBOAAT K MPOTaWBAHHIO MHO-
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TOJICTHCMCP3JIbIX MOPpOA U Pa3BUTHIO KPUOT'CHHBIX IIPO-
I[ECCOB — TEPMOKAPCTa, OyTPOB MyUYCHUS.

B nanHO# paboTe paccMOTpeHa TUHAMHKA PAa3BUTHUSA
KOTJIOBHH TEPMOKAPCTOBBIX 03€p.

Hnst e€ uccnenoBanuss B 1991-2010 rr. aBropom B
npenenax JlapxaTcKoi KOTJIOBHHBI BEITIONHEHBI CPaBHU-
TENBHBIA aHAIN3 KOCMHYECKHX CHHMKOB M CTaTHCTHYe-
ckasi 00paboTKa MaHHBIX MO M3MEHEHHIO IUTOMmanei Tep-
MOKApCTOBBIX 03€p, MOJYYCHHBIX II0 CITyTHHKOBBIM H3-
MepeHusM. B pesynbraTe BeIsBIIEHO (Ta0uI. 3):

1. Ilmomans 3epkana manbix (5—10 ra) TepmokapcTo-
BBIX 03€p 3a HCCIICAYEMbIH MEpPUOJ H3MCHSIACh U B
2010 r. coctaBmia 663,1 ra, ysenuuusimch Ha 100,4 ra.

2. Inomane o3ep (10-50 ra) Taxke UCHBITHIBAIA KOJIE-
6anus1, HOo B 2010 1. B mesmom ymeHbmimnach Ha 229 ra, a
CyMMapHOe 3epKayio o3ep miomaasto 6oiee 100 ra ysemu-
yuock Ha 360,8 ra. HauMeHbinii npupoct 3epkaia o3ep
oTtMeuacs s o3ep miomansio 50-100 ra— 10,4 ra.
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Puc. 3. CpaBHUTENBHBII aHAIN3 TEMIIEPATyp FOPHBIX HOpox 3a MapT 1987 r. [7] u mapt 2012 1.

Tabnuma 3
JuHaMuKa miomajaeii TepMokapcToBbix 03ep Japxarckoii koTs10BHHBI B 1991-2010 rr.
ITnomane, ra 1991 r. 1995 1. 2000 r. 2005 r. 2010T.
5-10 562,7 520,2 544,2 514,0 663,1
10-50 1969,7 1951,9 1883,9 1804,8 1740,7
50-100 878,6 906,5 809,3 771,5 889,0
Boxnee 100 2528,7 3030,5 24876 27189 2899,5

Takum o6pasom, st JlapxaTCKOW KOTJIOBHHBI B
HACTOsILEe BpEeMs XapaKTEpPHbI MOHMXEHHE TemIlepa-
TYpPBbI TIOBEPXHOCTHOTO CJIOS JIUTOC(HEPBI U JOCTATOYHO
WHTEHCUBHOE Pa3BUTHE TEPMOKAPCTOBBIX O3€p B €CTe-

CTBEHHBIX JaHAmAapTax. XO035SHUCTBEHHOE OCBOEHHUE
OyIeT crnocoOCTBOBAaTh Pa3BUTHUIO TEPMOKapcTa, OCO-
OeHHO B pailoHaxX CIUIOIIHOI'O Pa3BHTHS MHOTOJIETHE-
MEp3IBIX MOPO/I.
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The Darkhad depression is one of the largest intermountain depressions, like Baikal, in northern Mongolia covering an area of about
3320 km?. The Darkhad depression climate is extreme continental, with lasting cold dry winters and warm dry summers. The average
annual temperature is negative, -6 °C, the mean annual air temperature in January is negative, -32,0 °C, the lowest temperature is
observed in January and reaches -50.4 °C. Cooling in the Darkhad depression starts from the 10th of August and lasts until mid-June,
so duration of the cold and cool period of the year is 290-310 days. Annual precipitation on average is 260-270 mm. Harsh climatic
conditions contribute to the preservation of permafrost. The Darkhad depression is located in the developmental zone of continuous
permafrost rocks. The average thickness of permafrost in sediments in the Darkhad depression is between 83.7-97.8 m and the max-
imum reaches 183.7 m. But soil temperature regime and cryogenic processes have been poorly studied so far. The aim of the work is
the characteristics of temperature regime of the permafrost top part and cryogenic landforms. Extensive data on morphology, mor-
phometry and geologic structure of frost swelling mound was collected by the author when participating in the group of the Institute
of Geography named after Sh. Tsegmid of Mongolian Academy of Sciences. Cryolithozone temperature conditions were studied. In
the laboratory period the collected field data processing and interpretation of space photographs were carried out as well as data from
previous studies were involved. The conducted geometrical studies revealed significant fluctuations in temperature of rocks on the
surface and in the depth of 1 to 15 m. Especially, large variations in temperature of rocks are typical for the surface, where the maxi-
mum temperature of the rocks vary from +35.74 °C to +40.89 °C. The average annual temperature of the surface layer of rocks rang-
es from -1.79 °C to 4.04 °C, the lowest of which is typical for the northern parts of the territory. In order to study the dynamics of
thermokarst lakes in 1991-2010 within the Darkhad depression the author made a comparative analysis of space photographs and
statistical data processing to modify areas of thermokarst lakes derived from the satellite measurements. As a result, during the study
period the surface area of small (5-10 ha) thermokarst lakes varied and amounted to 663.1 ha, increased by 100.4 ha, lakes area (10-
50 ha) also experienced fluctuations, but as a whole, in 2010 decreased by 229 ha and the total surface of lakes with the area over
100 ha, increased by 360.8 ha. The smallest increment of lake surface is observed for the lake with the area of 50-100 ha — 10.4 ha.
Thus, a decrease in the temperature of the surface layer of the lithosphere and development of thermokarst lakes in natural landscapes
currently characterizes the Darkhad depression. Economic development will contribute to the development of thermokarst, particular-
ly in the areas of continuous development of permafrost rocks.
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