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development
• estimation of potential outbrust
• modeling of some outbursts
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Part of glacial lakes databasePart of glacial lakes database
with hydrological characteristicswith hydrological characteristics

Lake
True 
altitu

de

F ,
103 

m2
l,m

W ,
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м3

Date of 
measu

res
L B h ср h max

С,
h ср /h m

ax

Малое Азау 3264 19,8 786 66,7 03.09.2005 254 78 3,4 8,3 0,41
Донгуз-Орун 2515 59,7 1369 440,6 29.09.2004 598 100 7,4 15,6 0,47
Башкара 2568 65 1500 814,2 03.08.2009 404 161 12,5 32,4 0,39
Лапа 2482 27,4 1190 132,2 04.08.2009 382 72 4,8 15,3 0,32

Сылтран 3186 149,4 1617 2114,8 26.08.2005 575 260 14,2 36,2 0,39
Азот 3197 20,6 644 128,1 06.08.2009 270 76 6,2 19,3 0,32
Юном 3219 9,2 410 18 163 56 2
Микель 3262 10,3 576 17,9 13.08.2009 156 66 1,7 4,5 0,39

Бирджалы-1 3170 51,8 1251 184,6 11.08.2009 394 131 3,6 10,4 0,34
Бирджалы-2 3307 2,7 852 56,9 10.08.2009 298 9 2,1 6,3 0,33
Бирджалы-3 3307 7,5 344 12,7 25.07.2006 115 65 1,7 2,6 0,65
Чунгурчат-3 3305 3,1 357 2,8 170 18 0,9
Чунгурчат-4 3320 0,3 76 0,1 31 12 0,2



Changes of Lake Changes of Lake LapaLapa and Lakeand Lake
MizinchikMizinchik as recorded by as recorded by 

repeated geodetic surveysrepeated geodetic surveys

LakeLake LapaLapa. . AreaArea andand volumevolume inin
20012001--20092009

0
20
40
60
80

100
120
140
160

2001 2002 2003 2004 2005 2006 2008 2009

F, 103 м2, 
W, 103 м3

square volume



MorphometricalMorphometrical characteristics of lakescharacteristics of lakes
Volume curves of lake Lapa
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Area curves and dependence 
between area and volume

Area curves and dependence Area curves and dependence 
between area and volumebetween area and volume
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BashkaraBashkara and and LapaLapa lakes in 2008lakes in 2008



Depth changing of lake Depth changing of lake BashkaraBashkara, 200, 20055--20020088
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Area changing of Maliy Azau glacier 
and its lake complex in 1887, 1957, 

1997, 2007
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Long-term water level fluctuationLongLong--term water level term water level fluctuationfluctuation

Lake Bashkara,
2008, an overflow
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hypothetic water level in winter
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July 2007 July 2008

BashkaraBashkara lakelake

Volume 800 000Volume 800 000 mm33 Volume >1 000 Volume >1 000 000000 mm33

Image by Kidyaeva V



In July 2008 In July 2008 
moraine dam with moraine dam with 

ice core was ice core was 
overtopped and overtopped and 

overflow has startedoverflow has started
Image by Kidyaeva V



y = -1,731x + 110,63
R2 = 0,94
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Distribution of water temperature
and electroconductivity

Distribution of water temperatureDistribution of water temperature
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Features of thermic conditions Features ofFeatures of thermicthermic conditions conditions 
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Stage of glacial lakes developmentStage of glacial lakes development
1 1 stagestage

Lake Lapa: 
active development,

outbrust danger

Фото Кидяевой В.М., авг.2009г.
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Lake Krivoe:
rapid growth 

of area
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Lake Snejnikovoe: stable condition
of moraine-dammed lake

Фото Кидяевой В.М., авг.2009г.
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Lake Siltran:
stable condition of

circue lake

Stage of glacial lakes developmentStage of glacial lakes development
22 stagestage



Lake Azot: 
sediments 

alluvian - stable

Lake 
Birdgalichiran:

outbrust, august 
2008

Фото Кидяевой В.М., авг.2009г.
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Estimation of potential Estimation of potential outbrustoutbrust
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Dangerous glacial Dangerous glacial ––
objects for detailed monitoringobjects for detailed monitoring
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Input data for simulationInput data for simulation
of glacial lake of glacial lake outbrustoutbrust

1.1. digital terrain modeldigital terrain model
2.2. outburst hydrographoutburst hydrograph

““RiverRiver””
irregular triangular 
grid

““FloFlo--2D2D””
rectangule grid

+ movement of + movement of 
mudflows mudflows 

Modeling by S. Norin and I.Krylenko. Lake Bashkara 2008 



Scenarios of outburst hydrographScenarios of outburst hydrograph

= 38,6 м3/с – Walder, Costa
4

= 63 м3/с – Clague and Mathews
W – volume of the lake
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SevkavgiprovodhozSevkavgiprovodhoz Institute Institute 
on the base on the base VinogradovVinogradov’’ss
model, Russia)model, Russia)
••empirical relationships  for empirical relationships  for 
maximum discharge of maximum discharge of 
outburstoutburst ::

Modeling by S. Norin and I.Krylenko. Lake Bashkara 2008 



Interpretation map of possibleInterpretation map of possible
destructions in destructions in AdilAdil--Su river basinSu river basin

Author – S. Norin, 2008 



17 August 200617 August 2006

Image by D.A. Petrakov



29 July 200629 July 200619 August 200619 August 2006

Image by S.S.Chernomorets



1199 August 2006August 2006
Image by S.S.Chernomorets
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