
Sergey ChernomoretsSergey Chernomorets

Moscow, RussiaMoscow, Russia

Initiation zones of debris Initiation zones of debris 
flows and glacial disastersflows and glacial disasters::

research experience of Moscow Universityresearch experience of Moscow University

______________________________
Regional Climate Risk Resilience Workshop on Regional Climate Risk Resilience Workshop on ““Fostering Resilience to Remote GeoFostering Resilience to Remote Geo--HazardsHazards””

Dushanbe, Tajikistan, Dushanbe, Tajikistan, 22 JuneJune 20102010

M.V.Lomonosov Moscow State University, 
Faculty of Geography,

University Centre for Engineering 
Geodynamics and Monitoring

11



Destroyed dam 
in upper part of the city

Kulob, Tajikistan

Debris flow disaster,  
7 May 2010
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M.V. Lomonosov Moscow State University
(MSU) ‏

Founded in 1755

44



Semen Fleishman   (1912-1984) ‏
First Head of the Debris Flow Division in Laboratory

MSU, Faculty of Geography,

Laboratory of Snow Avalanches and Debris Flows (founded in 1964)
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Part of the 1:200,000 scale map of Northern Caucasus 
debris-flow basins for the territory of Dagestan Republic, 
Andiyskoe Koysu river (Perov et al., 2007) ‏

Veniamin Perov ‏
Second Head of the 
Debris Flow Division
in Laboratory

MSU, Faculty of Geography,
Laboratory of Snow Avalanches and Debris Flows

Laboratory staff in 1970s
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Research teamResearch team
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Moscow State University
Faculty of Geography

•Laboratory of Snow Avalanches and Debris Flows
Glacial and Debris Flow Disasters Research Expedition

•Department of Cryolithology & Glaciology

•Department of Cartography and Geoinformatics
Laboratory of Aerospace Methods

Institutions

University Centre for Engineering 
Geodynamics and Monitoring
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M.Sc., cartographer

Irina Seynova, Ph. D., hydrologist 
and lichenometry expert 

Vera Kidyaeva, 
M.Sc., hydrologist
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cartographer
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Areas of detailed research
Expeditions

1 - Caucasus (Russia & Georgia), 1964-present
2 – Kamchatka (Russia), 2008
3 - Cordillera Blanca (Peru), 2007

4 - St. Elias Mts (Canada), 2008 
5 - Sichuan Province  (China), 2008-present
6 - Tajikistan, 2009

1 2
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MethodsMethods
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Field investigationsField investigations

Bathymetry

Photo: Olga Tutubalina, Sergey Chernomorets 1212
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Geodetic surveys

Photo: Sergey Chernomorets
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Dendrochronology

Photo: Olga Tutubalina 1414



Field geotechnical analysis

Photo: Sergey Chernomorets
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Geophysical research 
(jointly with University of Oslo)

Photo: Sergey Chernomorets
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Temperature logging

Photo: Sergey Chernomorets



Mapping using GIS techniques
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Monitoring of debris flow Monitoring of debris flow 
activity: activity: 

GerkhozhanGerkhozhan--Su River, Su River, 
Caucasus, RussiaCaucasus, Russia
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Debris flow disaster:
Gerkhozhan-Su River, 2000

Photo: Sergey Chernomorets 2020
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Changes 1 year after the disaster

Photo: Sergey Chernomorets
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Monitoring network: repeat photography, geodetic 
measurements, temperature loggers etc.

Helicopter photo: Mikhail Nikitin
2323
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Glacier disasters around Glacier disasters around 
Mt. Kazbek, Mt. Kazbek, 

Russia/GeorgiaRussia/Georgia



Destruction of  New 
Karmadon village
Costs 17 M Euro     

125 victims
Destroyed infrastructure
Tourist facilities ruined

Kolka Glacier Disaster, North Ossetia, 20 September 2002

Origin – remains of 
Kolka Glacier; 133 M 
m3 of glacier ice lost –
largest recorded in the 

world 

Path of glacier 
flow

2525Photo: Aleksandr Polkvoy



Advancing glacier

2004 2007 2626Photos: Sergey Chernomorets
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Comparison of glacier disasters: 
Kolka (Genaldon), Russia and Huascaran, Peru



Field discussion with Prof. S.G.Evans 
(University of Waterloo, Canada) ‏

2828Photo: Sergey Chernomorets



Lahars and pyroclastic Lahars and pyroclastic 
flows on volcanoes: flows on volcanoes: 
Kamchatka, Russia Kamchatka, Russia 

2929Photo: Sergey Chernomorets



Shiveluch Volcano: lahar deposits

3030Photo: Sergey Chernomorets



Shiveluch volcano: 
pyroclastic-induced snow melting as a trigger of lahars

SPOT-2 satellite image 
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3232Photo: Sergey Chernomorets

Shiveluch volcano: 
lahar deposits



Debris flow formation in NE slope of the Klyuchevskoy volcano

Map: Irina Seynova, Igor Sokolov, Sergey Chernomorets, Olga Tutubalina 3333

Kluchevskoy

Bezymyanny
Photo: Sergey Chernomorets



Seismically triggered 
landslides and debris flows:  
Wenchuan earthquake area, 

China

3434
Photo: Sergey Chernomorets

Research 
have been 
held jointly 
with IMHE, 

Chinese 
Academy of 

Sciences



Wenchuan earthquake, 12 May 2008:

Dead 69,000
Missing 18,000
Injured 374,000
Evacuated 1,400,000
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Beichuan: 
landslides and rockfalls

Photo: Sergey Chernomorets



3737Photo: Sergey Chernomorets

Beichuan



Deposits of the 24 September 2008 debris flow. 
Beichuan

3838Photo: Sergey Chernomorets



3939Map: Alexey Petrasov

Geomorphological map of Beichuan area after the earthquake
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Debris avalanche in the epicentre area 
The Lianhuaxigou River 

and the Niujuangou River
near Yingxiu

Photos: Sergey Chernomorets



4141Photo: Sergey Chernomorets

Deposits of a debris flow, which occurred after a cyclone on 25-27 
September 2008. The Nijuangou River, Yingxiu County
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Map: Konstantin Aristov, Sergey Chernomorets, Olga Tutubalina, Fangqiang Wei.           Satellite image: DigitalGlobe
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Zipingpu:
rockslides above the reservoir

Photo: Sergey Chernomorets



New dammed lake on the Chaping River:
channel incision and water level drop after creation of an 

artificial spillway 

4444Photo: Sergey Chernomorets



Photo : Inayat Ali, 4 January 2010 4545

Numerical simulation: Numerical simulation: 
Attabad landslide, PakistanAttabad landslide, Pakistan
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DEBRIS model.
(by Vladimir Mikhailov)

Simulation:
Vladimir Mikahilov, 
Sergey Chernomorets
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DEBRIS model.
(by Vladimir Mikhailov)

Simulation:
Vladimir Mikahilov, 
Sergey Chernomorets
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4848

DEBRIS model.
(by Vladimir Mikhailov)

Simulation:
Vladimir Mikahilov, 
Sergey Chernomorets

T=20 s
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DEBRIS model.
(by Vladimir Mikhailov)

Simulation:
Vladimir Mikahilov, 
Sergey Chernomorets
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DEBRIS model.
(by Vladimir Mikhailov)

Simulation:
Vladimir Mikahilov, 
Sergey Chernomorets
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DEBRIS model.
(by Vladimir Mikhailov)

Simulation:
Vladimir Mikahilov, 
Sergey Chernomorets
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DEBRIS model.
(by Vladimir Mikhailov)

Simulation:
Vladimir Mikahilov, 
Sergey Chernomorets



Modelling results:

- Travel time of the landslide: ~1 min 
- Velocity of the landslide frontal part: ~ 50-60 m/s

- Maximum thickness of landslide deposits in 
Hunza Valley: 90-100 m

- Length of landslide deposits: ~ 2 km
- Volume of landslide deposits: ~ 50 M m3
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Image: NASA, 25 May 2010

Photo: FOCUS Pakistan, 1 June  2010

Attabad (Hunza) Lake
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Debris flow hazard Debris flow hazard 
assessment:assessment:

Rogun hydroelectric Rogun hydroelectric 
station, Tajikistanstation, Tajikistan
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Sketch map of 
debris-flow rivers 

in Rogun HES area

Map: Sergey Chernomorets, Ivan 
Krylenko, Alexey Petrasov
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Photo: Alexey Petrasov, 14.05.2009

Rogun: Obishur and 
Vakhsh rivers 

before and after 
19 May 2009 
debris flow 

Photo: Lyubov’ Shurinova, 20.05.2009
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Photo: Sergey Chernomorets, 14.05.2009

Rogun: 
flooding of tonnels. 

Vakhsh River 
before and after 

19 May 2009 
debris flow on 
Obishur River 

Photo: Lyubov’ Shurinova, 20.05.2009



5959

Photo: Sergey Chernomorets, 14.05.2009

Rogun: 
flooding of tonnels. 

Vakhsh River 
before and after 

19 May 2009 
debris flow on 
Obishur River 

Photo: Lyubov’ Shurinova, 20.05.2009
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Place of blockages of Vakhsh River 
by debris flows from Daraykomok River
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