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CeneBble NOTOKW: KaTacTPOdbl, PUCK, NPOrHO3, 3aLunTa
Tpyabl 7-1 koHdepeHuum (Kutan)

OnbIT co3aaHNA KOMILIEKCHOM 3allIUTHI OT CeJIeBbIX NOTOKOB
KJII04eBoro yyacrka e Asaray (Ha npuMepe 0acceiiHa peKu
YikeH AiiMaThbl)

A.P. Meney', H.B. ITonos, C.Y. Panosal, A.H. Kaman6exosa'?, ¥.P. Angadepren’?

Y40 «Hncmumym 2eozpaghuu u 6000t 6esonacrocmuy Munucmepcmea nayku u
svicuieco oopazosanus Pecnybonuku Kasaxcman, Anmamol, Kazaxcman,
aidana.kamalbekova@gmail.com

2Kazaxckuii nayuonansubvlil ynusepcumem um. aib-Papabu, Aamamol, Kazaxcman

AnHortanus. Xpeber Une Anaray, Bxomsamuii B cuctemy CesepHoro Tsmp-1llans, 3a
mocienune 140 jer cran apeHOHW MPOSBICHHUS MOIIHBIX CENIEBBIX MOTOKOB PAa3IMIHOTO
TeHe3lca — OT CEHCMOTCHHBIX O JIMBHEBBIX M TIJIAIMaNbHBIX. Hambomee akTUBHBIM
YYacTKOM TIPOSIBIICHUSI Celied sBisieTcst OacceliH peku YikeH AJMaTbl. 371ech
chopMHUpPOBATUCH KaTacTPO(YUUECKHUE CEJIH, HAHCCIIHUEC 3HAYUTEIBHBIN MaTepHaIbHBIN
yiep6 B 1887, 1921, 1950, 1975, 1977, 1988, 1998, 2006 rr., 0OTMEYaTUCh YEJIOBEUECKHE
xKepTBBl. B GacceiiHe pexu YikeH AlMaThl co3faHa KOMIUIEKCHAs MHXKEHEpHas 3aIluTa
N3 KPYIHBIX MNPOTHUBOCCJICBLIX IIJIOTUH, PACIIOJOXCHHBIX B TOpax H CeHeC6pOCHI:-IX
KAaHAJIOB C OTCTOMHUKAaMU — Ha TEPPUTOPUU ropoja. B BepXOBbsAX PEKU MPOBOASITCA
npoduirakTHueckue pabdoThl HA MOPEHHO-JIETHHKOBBIX 03€pax /Isd CHIDKCHUS WX
IIPOPBIBOOIIACHOCTH. [IpOBOANTHCS MOHUTOPUHT CEleH, BKIIOYAIOIINA a3pOBU3YaIbHBIC
U Ha3eMHbIe OOCIeOBaHUS, [IUCTAaHIMOHHbIE HAOJIONEHUA C HCHOJIb30BaHUEM
KOCMHYECKHX ChEMOK U OCCIMIIOTHBIX JIETATEIbHBIX alllapaToB, OPTaHU3aAIMI0 CE30HHBIX
moctoB HaOmoneHns u onosenieHus. Jlo 2000 r. B 6acceifHe peku AelicTBOBaIa CO3AaHHASL
eme B 1960-1970-x rr. cucrema panuoonosectureiei ceneit (POC). B Hacrosiee Bpemst
3/IeCh CO3JlaHa COBpPEMEHHas CHCTeMa PAHHErO OIIOBEIICHHS O CeNEeBBIX IIOTOKaX,
BKJIIOYaromass aBTOMaTU3NPOBAHHBIC TTOCTEI HA MOPCHHO-JICIHUKOBBIX 03€pax, CCJICBbIX
pyciax ¥ IpOTHBOCEIECBBIX COOPYXKEHUSIX C mepenadeil mHpopManuu B pexkume online
HEMocpeACTBEHHO B Topoj Aunmarbl. CeneonacHble OOBEKTHI KIIOYEBOTO Y4acTKa
(MOpEHHO-JIEJTHUKOBBIE  03€pa, CeJIeBble OdYarM M pycia) CiIykaT [peaMeToM
MIPUCTANBHOTO HccienoBaHus ydeHsiMu Kaszaxcrana. CosgaHbel, OCHOBAaHHBIE Ha
pe3yibTaTrax HaOJIIOICHNH U CTIEHAIBHBIX HCCIICA0BAHUH, MOJIENTH ()OPMUPOBAHUS celeit
pasiMuHOrO reHe3uca. Pa3pa®oTaHbl M HCIONB3YIOTCA NPU NPOTHO3WPOBAHWHU celer
CUTYallMOHHbIE MOJIETIM DPAa3BUTHS CEJICBBIX ITOTOKOB IJIALIUAIBHOTO W JINBHEBOTO
MIPOMCXO’KACHHS, OCHOBAHHBIE Ha BBISIBIICHHBIX AIMITMPUUECKUX 3aBUCHMOCTSIX.

Knrouesvle cnosa: cenesoll ouae, TUBHESbLI CENEB0U NOMOK, /IAYUANbHBLU CeNe60l
NOMOK, NPOMUBOCENe8ble MEPONPUSIMUSL. Cele6dsl ONACHOCHb

Ccpuika as nurupoBanus: Mezey A.P., [Tonos H.B., Panosa C.VY., Kaman6ekosa A.H., Anga6epren ¥Y.P. OnbiT
CO3JaHusI KOMITJIEKCHOM 3aIlIUTHI OT CEJIEBBIX OTOKOB KIII0YeBOro yyacTka Mne Anaray (Ha npumMepe OacceifHa pexu
VYnken Anmatsl). B ¢6.: CeneBple MOTOKH: KaTacTpO(bI, PUCK, MPOTHO3, 3aIIUTa. Tpynsl 7-if MexayHapoIHOM
koHpepenimu (UsnHmy, Kuwurait). — Ot. pen. C.C. Yepnomopen, K. Xy, K.C. BucxamxmeBa. — M.:
000 «I'eomapkerunry, 2024, c. 334-335.

Experience of creation of complex protection from debris flows of the
key section of lle Alatau (a case of the Ulken River basin, Almaty)

A.R. Medeu?!, N.V. Popov?, S.U. Ranoval, A.N. Kamalbekoval?, U.R. Aldabergen??
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Abstract. The lle Alatau Ridge, which is part of the Northern Tien Shan system, has
become an arena of manifestation of powerful debris flows of different genesis — from
seismogenic to flash floods and glacial flows over the last 140 years. The most active area
of debris flow manifestation is the basin of the Ulken River in Almaty. Catastrophic debris
flows were formed here, causing significant material damage in 1887, 1921, 1950, 1975,
1977, 1977, 1988, 1998, 2006, human casualties were noted. In the basin of the Ulken
River, Almaty has created a complex engineering protection consisting of large debris flow
control dams located in the mountains and debris flow channels with sedimentation
ponds — in the city. In the upper reaches of the river, preventive works are carried out on
moraine-glacial lakes to reduce their bursting hazard. Debris flow monitoring is carried
out, including aerial and ground surveys, remote observations using space imagery and
unmanned aerial vehicles, organization of seasonal observation and warning posts. Until
2000, the system of radio-alerting debris flows (ROS), created in 1960-1970s, operated in
the river basin. At present there is a modern system of early warning about debris flows,
including automated posts on moraine-glacial lakes, debris flow channels and debris flow
control structures with on-line transmission of information directly to the city of Almaty.
Debris flow hazardous objects of the key area (moraine-glacial lakes, debris flow centers
and beds) are the subject of close study by scientists of Kazakhstan. Based on the results
of observations and special studies, models of debris flow formation of different genesis
have been created. Situational models of debris flow development of glacial and storm
flows based on the revealed empirical dependencies have been developed and are used for
debris flow forecasting.

Key words: debris flow origination site, storm debris flow, glacial debris flow, anti-
debris flow measures, debris flow hazard
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