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ASSESSMENT AND MAPPING OF LANDSLIDE RISK
IN THE TERRITORY OF ALMATY CITY

Abstract. The problem of assessing landslide risk is very urgent for the city of Almaty and its environs. Many
landslide areas are built up by residential buildings or are actively used in economic activities. The landslide hazard
and the territory development maps were used to assess landslide risk. The landslide hazard map was compiled based
on the results of surveys of landslides’ traces and the data on seismogenic landslides of 1887. In Almaty region,
landslide risk is largely due to a seismogenic factor. Three degrees of hazard were distinguished on the map of lands-
lide hazard: a significant one, a moderate one and a low one. The criteria for identifying a degree of hazard were the
data on volumes of landslides and the proportion of landslide arcas. The map of the territory dacha development was
divided into territories with urban development, with dacha development, territories adjacent to built-up areas, unin-
habited territories used for recreation, and uninhabited territories rarely visited by people. Assessment of landslide
risk, meaning a possibility of landslides causing damage of a certain severity, was done by combining the maps of
landslide hazard and the territory development. There were identified arcas with a significant, a moderate and a low
risk on the landslide risk map. Territories with a significant risk include all landslide areas with a permanent
population and territories with a high degree of landslide hazard, adjacent to populated arcas. A significant damage
from landslides is quite possible in these territories. It is necessary to carry out engineering anti-landslide measures
here. Areas with a moderate and a low landslide hazards that adjoin to populated areas or are used for recreation are
characterized by a moderate risk. Probability of damage from landslides is small here. In such territories, it is suffi-
cient to create a warning system. A low risk is observed in areas rarely visited by people, and in areas with a low
landslide hazard, used for recreation. In such areas, anti-landslide measures are not applied.
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OIHEHKA 1 KAPTOI'PA®UPOBAHMUE OITOJI3BHEBOI'O PUCKA
HA TEPPUTOPUU I'OPOIA AJIMATDBI

Annorammus. /i1 ropoaa AIMATH H €TO OKPSCTHOCTCH MPOOICMA OIICHKH OTIOI3HCBOTO PHUCKA SABJIACTCS OUCHD
aKTyanpHOH. MHOTHE OIOI3HEOMACHBIC YIACTKH 3aCTPOCHBI KHIBIMH JOMAMH HJIM AKTHBHO HCIOJB3YIOTCS B XO-
3AHCTBEHHOH JeATENbHOCTH JIJIs1 OLIEHKH OIOI3HEBOTO PHCKA HCIIOJIB30BANHCH KAPTHI OIMOJ3HEBOH OMACHOCTH H
OCBOCHHOCTH TeppuTopuu. Kapra OmOI3HEBOH ONMACHOCTH COCTABJBUIACH IO PE3yJIbTaTtaM OOCICAOBAHHWIT CICIOB
COLICIMNX OMON3HEH U JAHHBIM O CEMCMOTCHHBIX ONOM3HAX 1887 r. B [IprHaiMaTHHCKOM PETHOHE OMOI3HEBOM PUCK
B 3HAYATCIHHON Mepe OOYCIIOBICH CCHCMOTCHHBIM (PakTopoM. Ha kapre OMOI3HCBOHW OMACHOCTH BBIACILLIHCH TPH
CTEIICHH OTIACHOCTH. CHJIbHAS, CPeaHAs u ciadas. KpurepusMu A BBIACICHUS CTCIICHH OMACHOCTH CIIY KUJIN JaH-
HBIE 00 00BEMax OMOJI3HEH M J0JIC ONMOI3HEONACHBIX YUacTKOB. Ha kKapTe OCBOCHHOCTH TEPPHTOPHH BBIICIIIINCH
TEPPUTOPHH C TOPOACKOHN 3aCTPOMKOH, C JAYHOM 3aCTPOMKOH, TEPPUTOPHH, MPUICTAIOINNE K 3aCTPOCHHBIM, HCHA-
CEJICHHBIC TEPPUTOPHH, HUCTIOIb3YEMOH IO PEKPEAIHIO, HCHACCICHHBIC TEPPUTOPHH, PEIKO MOCCIACMBIC JFOIBMH.
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O1eHKA OMOJI3HEBOIO PUCKA, KAK BEPOATHOCTH HAHECEHUs OMOI3HAMH yIIepOa ONPEACICHHOH TKECTH, MPOU3BO-
JUIach IyTE€M COBMEIUCHHUS KApThI ONOJI3HEBOH OIACHOCTH M OCBOCHHOCTH TeppHTOpuH. Ha kapre omoasHEBOro
pHCKa ObLIH BBIACICHBI TEPPHUTOPHE C BEICOKMM, YMEPEHHBIM M HU3KUM PHCKOM. K TEppHTOPHAM C BHICOKHM PHCKOM
OTHECEHBI BCE OIIOJI3HECOMACHBIC TCPPHUTOPHH C TOCTOSHHBIM HACCICHHEM M TCPPUTOPHH C CHIIBHOM CTEIICHBIO
OTIOJI3HEBOH OMACHOCTH, MPWJIETAIOINHIE K HACCICHHBIM TeppUTOPUAM. Ha 3THX TeppUTOPHSIX OUCHD BBHICOKA BEPOSIT-
HOCTb 3HAYMTEIBHOTO yImepda oT cxoia omom3Hed. Ha HHX HEOOXOAWMO OCYINECTBILITH MHXXKCHEPHBIC IMPOTHBO-
OTIOJI3HEBBIC MEPOIIPHUATHSI. Y MEPEHHBIM PHCKOM XapaKTCPH3YIOTCS TEPPHTOPHHU CO CPEAHEH U C1aboi OMOI3HEBOH
OIIACHOCTH, KOTOPBIC NMPUJICTAIOT K HACCICHHBIM TEPPHTOPUAM MO0 HCIOJIB3YIOTCA IO PEKPEalluio. 346Ch BEPOIT-
HOCTb yIuepOa oT onoi3Hell HeOosbimad. Ha Takux TEppUTOPHAX AOCTATOYHO CO34ATh CHCTEMY NPEXYMPE:KACHHA.
Huskuii prck 0TMEYAaETCsI HA TEPPUTOPHLIX, PEAKO MOCECIAEMBIX JTFObMH, W HA TEPPUTOPHUIX CO CIA00H OMOI3HEBOH
OTIACHOCTIO, MCHONB3YEMbIX IO pekpeanuto. Ha Takux TeppUTOPHIX MPOTHBOOMOI3HEBBIC MEPOIPUATHSI HE IPH-
MEHAIOTCSL.
KioueBnbie cjioBa: 0I0I3HU, 0OBAIIBI, OTIOJI3HEBOH PHCK, OLICHKA W KAPTOTPahUpOBaHUC.

Beenenne. Kpynueiimuii meranomic Kazaxcrana, ropox Anamarsl, ¢ HaceaeHneM donee 1,7 mMiH ue-
JOBEK pacrojioxkeH y nogHoxus xpedta Mme Amaray. IOxuas dacte ropoaa 3aHMMAacT HU3KOTOPHYEO
30HY, TIC PacIpOCTPAHCHEI JICCCOBUAHEIC CYTIMHKH. HU3koropHas 30Ha, MpUIETaromas K TCPPUTOPHH
ropoJa, HCIONB3YETCH MOA JAYHBIC YVYACTKH M Kak 30HA OTAbIXa. B MOcCieIHHME TOABI 3AECh AKTHBHO
BEACTCS CTPOUTEIBCTBO KOTTEIKCH.

Tepputopun, CIOXKECHHBIC TECCOBUAHBIMH CYTJIMHKAMH OTIHYAOTCS BBICOKOW CTECTICHBIO ONIOT3HECBOM
onacHocTH. OOBIYMHO OmoO3HH 00pa3yIOTCSA BECHOH M B Hauane jera, koraa B Mne Anaray ormeuaetcs
roqoBOM MakcuMyM ocankos [1]. B mocaearce BpeMs Omom3HeBas aKTHBHOCTD VBCIUYHIIACE B PC3VIBTATE
JCATCIBHOCTH YETOBCKA: MOAPE3Ka W MEPErpy3ka CKIOHOB NPH MPOKIAAKES JOPOT M CTPOHUTEIBbCTBE
JOMOB, IIEPCYBIAKHCHUE CKIOHOB OBITOBEIMU CTOKAMH H B PE3VJIBTATE MPOPHIBOB BOAOIPOBOJA.

Xpeber Une Anaray ornmdaeTcsl BRICOKOU CEHCMHYECKOW aKTHBHOCTBEO. 3JECh BO3MOIKHBI 3EMJIC-
Tpsicenust cumoit 10 9-10 Gamnos. Takue 3emmerpscenus Obutn 3aeck B 1887 u 1911 romax [2]. 3aecs
OYCHb BBICOKA BEPOATHOCTb MacCOBOTO 00pa3oBaHMs CCHCMOTCHHBIX OMON3HEH, Kak 310 Oblio 28 mad
1887 .

[TosTomy auist roposa AnMaTel U €r0 OKPECTHOCTEH 3a4a4a OLCHKH U COCTABICHUS KapT OMOI3HEBOTO
pHCKa SABIIETCA OYCHb akTyanbHOH. Kak u3BecTHO, pHCK mpeacTaBiseT coOol Mpou3BeacHUE yiepda oT
KaKOro-1ub0 OMaCHOTO SIBJCHHS, Ha BEPOITHOCTh Takoro siiacHus [3]. B Hamem ciyuae Mbl paccmar-
pHBAcM PUCK, OOYCIOBICHHBIM OMON3HAMHU — ONOJ3HEBOW pHCK. B ycraoBusaxX GonpmIoN HEompeacncH-
HOCTH COCTABJISIFOLIMX OIMOJ3HEBOTO PHCKA, KOTAA HEBO3MOXKHO TOYHO BBEIYHCIHTH BCIUYMHY PHCKA B
KOJIMYCCTBCHHBIX MOKA3aTeIIX, IPUXOTUTCS NPHOCTraTh K OLCHKE PHCKA KAUYCCTBCHHBIMH KAaTCTOPHAMHU
[4, 5]. B nanHO paboTe MBI HCMIOMB30BANM TPH IPAJALIMH YPOBHS PHUCKA: HEIPHEMIICMBIH, TPHEMIICMBIA 1
npeHeOpekuMblid. HermpuemneMbIM cuuTacTCsl YPOBEHE PUCKA, KOTAA BBICOKA BEPOATHOCTh 0OPa30BaHUS
OMOJI3HEH, KOTOPEIE MOT'YT MPHUBECTH K OOMBIINM Pa3pyLICHUSAM U YEIOBCUCCKHM KepTBaM. B aTom ciy-
yac HCOOXOAMMBI HHKCHEPHBIC MephI 3amuThl. [IpuemMnemMbIil ypOBEHb PHCKA O3HAYACT, YTO CYIICCTBYCT
3HAYMMAas BEPOSATHOCTb OOPA30BAHUS OIMOI3HCH, KOTOPHIC MOTYT HAHECTH HECYINCCTBEHHHIN yiuepO. B
TAKUX YCIOBHSX [JOCTATOYHO OPraHW30BaTh NPABHIBHOC 3CMJICIIONB30BAHUE W HANAIHTh CHCTEMY
npeaynpexaeHus. [IpereOpeskuMbIvM cuuTacTCed PUCK, KOrAa U BEPOITHOCTh CX0Ja CeNeH U yIuepd OT HUX
SBIISIFOTCS HE3HAYUTEIBHBIMA. B 5TOM cnyyae HUKaKHX 3aIMUTHEIX MEP HE MPCINPUHUMACTCA.

JI7s1 OLICHKH OTOJI3HEBOTO PUCKA B I'. AJIMaThl MCIIOJIB30BAIMCH JAHHBIC 00 00bEMaxX U pacmpocTpa-
HCHHU OTION3HEH, MOMYUYCHHBIC B XOAC HATYPHBEIX OOCICIOBAHWEI M MO JUTEpaTypHBIM AaHHBIM. [loTeH-
LHATBHBIN yIepd ompeensics HaaudueM Ha JaHHOW TEPPUTOPUH MOCTOSHHOIO HIH BPEMEHHOTO Ha-
CENCHHUS, COOPYKCHUH U HHPPACTPYKTYPHL.

Ceiicmorennbie onmos3Hu U o0Banabl B Ilpuanmaruckom peruone. OucHs LCHHBIN MaTtepuaa 00
omno3HAX U oOBanax manoxkeH B kuure M. B. Mymikerosa, uzgannoit B 1890 r. [6, 7]. 3emaerpscenue ¢
MarHaTyao# 7,3 mpouzonuto pano yropoM 28 mas 1887 r. MakcumaneHas cuna B amuueHTpe: donee 9-
10 6ammos [2]. Beero xeptBamu semmetpsicenust crano 332 uenoseka. M3 HuxX B ropax noj o0BamaMu T
onom3HAMH norudio 154 yenoseka.

KpynHele w1 HenpepbIBHBIC paspyLICHHSA Ha4YHHAOTCH ¢ AoinHBl benpOymaka n KortypOynaka,
TSHYTCS TIOYTH HEMPEPBIBHOM MOJ0COM K 3amany mo monuHbl Kackenena. JlnuHa momockl HanGombIux
paspymenni 35 km. B monepeunom Hanpasnennu — 20 kM. Hmkasas rpasnna nmpoxoauT 1o HOJHOKHIO
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xpedra Ha BeicoTe 900-1200 M Hax yp. M., BepxHas — va 2400-2700 m Hax yp. M. Haubonee kpynHbie 1
MOYTH CIUTOIIHBIE pa3pyIIeHHs npociexknuBarorca 10 BeicoThl 1500-1800 M. Bea mmomans paspymeHuit
sarnmact 2000 KMZ, HO ILIOIATb CILTOIIHBIX PaspyIcHui — 175 kM>. OBImuil 06bEM CMEIEHHBIX opoa
Ha ceBepHOM cKIoHe MneAnaray cocrasmser 440 MaH M.

OueBUALBEI CBHACTENBCTBYIOT, UYTO BCE OIMOJ3HH M OOPBIBBI MPOH3OLLTA OJHOBPEMEHHO, KaK OBl OT
oxHoro vaapa. [lpu sTom 3emiio «B3pbIBaIO W OOMBIIUMH KyCKaMH MOAOPACHBATO KBEPXY», a U3 HEKO-
TOPBIX TPCLIMH «BBUICTANA >KUAKAS rpsa3b». OIUIBIBHHBI cpa3y MOTEKIH W3 BCEX JOroB. BHawanme oHuH
TEKIIH CTPEMHUTENIBHO, HO 3aTEM OUEHBb MEAJICHHO, TaK UYTO CAaMbIE KPYIHBIE U3 HUX B CYTKH IPOXOIWIH HE
6omnee 300 M. JIBI>KEHHE HEKOTOPHIX OIUTBIBUH MPOJOIIKAIOCE HECKOIBKO JHEH.

OnnbIBUHBI MIPU CBOEM HAJBUTAHHM CO CKIOHOB B JOJHMHY MECTaMH 3alpPYIHIH PyCia MOTOKOB H
oOpaszoBamu BpeMeHHbIC o3epa. [IpopeiB 3THX 03ep, mpoucxoausIni uepe3 1-3 mHA, coBepruancs Mec-
Tamu OyPHO.

Haubonee kpymHble onon3au n 0dBansl npoucxoauny Ha yuactke ot Llupoxoii lemn no Axcasa. B
HACTOSILICE BPEMS 3Ta TCPPUTOPHUS BXOJUT B COCTAB T'. AnMMaThl.

B Ipsimoti Henu v oruisiBUHBL HAYHHAOTCS HA BeicoTe Gosice 1800 M, U TSHYTCS MOYTH HETIPSPHIBHO
Ha 10 kM. ['maBHas ompiBHHA 3aHMMaeT moutu BCrO goauny [lpsmvoit eaun. OHa ToapKO 2 KM HE A0XO-
JUT IO TIOAHOXKUA Top. JIMHA riIaBHOM OMIBIBUHEI 0KOI0 7 kM, mmpuHa — oT 100 g0 500 M, Tommuna —
ot 30 10 60 M, Mectamu gaxe 70 m, oGbem 84 maH M°. O6wmmit 06beM omosueit B gomure Tpsmoiit le-
i — 126 muaH M.

B Mlupoxoii Ilenn ob6muit 06sem omomsueit 1,5 maa m’. B gomuse Kumm Anvarer o6bem mepe-
JBUHYTHIX miopox 12 muH M. OGBEM BCEX CMELICHHM Mexay yineabsisMu Ynked u Kumu Anmarser co-
CTABIIICT 6 MITH M.

Pazpymenus B nonuse Ynken Anmarel HaunHaroTces Ha Beicote 850 m. HammpoTus yetea TepecOyTaka
Ha JICBOU CTOpPOHE YNKEH AJMarsl BBACIACTCA TPaHUTHBIH oOBan B OoxoBoM yinenbe Kokmeka. On
OTJIHYACTCS. OT APYyrux oOBajoB cBoMM OcibiM 1BeToM. JlmuHa oGBana 4 kM, mupunaa 200 M, ToIIUHA
30 M, 06BeM 24 MIH M.

Brime TepecOyraka mopaxaet cBOCH BEMHUMHONW TPOMaIHBINA 00Baj, BBILICAIINN U3 JEBOTO MPHTO-
ka — [Ipoxoxnoii Lllemn. IToT 00BaN 3aBaMHI IOM JIECHUKA CO BCEM €T0 CEMECHCTBOM, & TAKXKE HECKOIBKO
1opT ¢ 39 yabaHaMu B MHOTO cKoTa. TommuHa oTnoxkeHuid obsama 60 M. OH 3aBanun vinense YIKCH
Anvarer Ha 300 M 1o mupuHe 1 Ha 3 kM 110 AuHe. Ero o6beM 54 MiaH M.

Mexay Yiapken Anvarel u JxamManOyIakoM OMIIBIBUHBI XOTS MHOTOYHCICHHBI, HO HE JOXOAT A0
nogowmBel rop. Mx oGbem 6 MiH M.

Ha JIxamaGynake HAXOAWTCS OMIIBIBUHA, 3AIIOJHHBIIAS HE TONBKO BCIO JOIHHY, HO W BBILICAIIAS 32
mpenenst rop. [ToTox rycroi rpsa3m ABUraics OYEHb MEMICHHO, M YK€ BBIMICALIN W3 TOpP, NMPOJODKAI
nom3td 4 aug. OH WHPOKO Pa3IWICs MO MPEATOPHOU PaBHUHE MO 00y CTPOHBI OT YCThA. 00¢ CTOPOHEI
pycna, 3amonHII paBHUHY, oTaeBmyio [xamanOyvnak ot cocennert p. Kaparaiinel, n paznuica Ha mu-
pokoii momaau mexay JDxamanOyiaakom u Oimpkaiinsy. o. JauHa 3TOH OrpoOMHON OIUTBIBHHBI B
npeaenax rop 4 KM, U Ha PaBHHHE TMOYTH 2,5 kM, 06beM 30 MTH M.

Craenyromas K 3amany OIUTBIBHHA B VINEbe TacTeIOyIak ropa3no McHbine. J[THHa ee BHE YIIETbS
1500 M, a B ymense 3000 M. Haubonpimas mupuna ee B xonue 250 M, cpeansas 70 M, TommuuHa 20 M,
06BEM 6,5 MITH M.

B nmomune Akcas cienpl paspylICHHS MHOTOYMCICHHB U HAaHOONBINETO PA3BUTHS JOCTUTAIOT Ha
BoicoTe 1650 M. [lepBhic OMON3HM MOSBIISIOTCS HA ICBOM CKIOHE AKcas yk¢ B | KM OT Havaja yINe/bs.
IlepsrIit KPyITHBIN OITOJI36HD HAXOAWTCS HA TIPABOM CKJIOHE B 2 KM OT Haudajia ymeibs. Ero tommuHa 10
20 M, o6bemom 200 Teic. M’. MeHee dem uepes 0,5 KM BBIIIE HAYHUHACTCS CIUIOIIHOM 3aBa, 00paso-
BAaHHBI HECKOJIBKHUMHU OIOI3HIMM, 3aIONHUBIIAMH JOMHHY AKcCas Ha BCHO IIHPHHY. MOIIHOCTb
otnosxeruit 40-50 M, mectamu 10 70-80 M, 06beM 25 MITHM .

Ha Bricore 1400 M rps3eBble MOTOKH OKAHYUBAIOTCS U 3aMCHSIOTCS KAMEHHBIM TPAHUTHBIM OOBAJIOM,
PE3KO OTJIMYAIOIIMMCS OT TEMHOLBETHBIX OIUIBIBUH CBOUM OeibiM 1BeToM. OOBanm Havancs B BEPILIHMHE
Axkapa U 3aHEMAacCT JOMHHY Akcas BO BCIO MHpHHY U o AnuHe 500 M. TonmuHa rpaHUTHOTO 3aBana B
yimense Akoxap 6ombime 100 M. O6sem o6Bama pasrsercs 40 mas M. Bee omomsuu Bime AKKapa HMEIOT
cyMMapHBIii 00beM 6 MaH M. B tommae Axcas moru610 10 60 4enoBex.
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