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e Intro to GLOF,;

e |ssues in the Himalaya region;

* Disaster management options/alternatives;
* Role of earth observation in DM framework;

* Proposal for SA.



Himalayan terrain — 1ICIMOD
opportunities and challenges
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Glacial lakes ICIMOD
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Glacial lakes poses threats of GLOFs.




Formation of glacial lake and <2 ©P
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Source: http://www.lakescientist.com/




Glacial lake inventory ICIMOD
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1St generation inventory
released in 2001,

Over 9000 glacial lakes;

Over 200 are classified as| ==
potentially dangerous =
glacial lakes;

HKH region has
experienced 35 recorded
GLOFs events;




Devastation from GLOFs ' ~'20P

Dig Tsho GLOF of Nepal, 4" August 1985

. Namchi hodro-power, over 1.5 million USD
completely damaged.



Devastation from GLOFs '~ =°P

Lugge Tsho GLOF of Bhutan 7 October 1994  or wounmas ano reore

People do not transport logs this way in Pho Chu Forest does not grow well in such river bed



Disaster management options ~ 1CIMOD

Mitigation: Artificial lowering of lake level ..o o ron
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Lowered 4 m in 4 years in
Thorthormi lake, Bhutan

Cost over several millions of
USD dollar



Regular monitoring of glacial ICIMOD
lakes
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15t level of early warning through regular monitoring of glacial
lakes



Ranking criteria |area, distance to
glacier, moraine condifion, surrounding
environment, socio-economic parameters
|economic activities in downstream river
valley, setlementis, infrasiructure)

LOF risk mapping

Existing inventory of glacial lakes
(Desk-based study)

Mapping of glacial lakes

Satellite imoges, maps, reports (Desk based study, GIS/RS took)
Glacial lake database

Criteria for identification of
potential dangerous lake

Identification of potentially dangerous lakes
(Use of GIS/RS tools)

List of potentially dangerous lakes

Ranking of pofeniial dangerous lakes

Categories (1, 2, 3) of
polentially dangerous lakes

List of category | (high priority) lakes LR T — for furth

Thematic areas of study

* Estimation of the lake storage volume

detailed invesfigafion

Pariner’s priority

List of priority lakes requiring

Hight observation detailed field invesfigalion

Detuiled desk based thematic studies of selected

Assessment of the stability of the ST re

natural moraine dams

Detailed field investigation of selected lakes in

Potential external GLOF triggering the defined i —

factors
Hydro-metecrological data analysis

Dom-break medelling and downsiream
wvulnerability assessment

Thematic information and database of
studied lakes

Data analysis, inferpretation and
report preparation

Final findings and results: Report

Modelli
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Technical EWS C12A0D
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(Watgr level sensor)




Field based monitoring as early 1CIMOD
warning system (EWS)
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Hm\Vi-Fi Mesh-network

Hm\\Veb Server

v'Measurement
v'Device Control

BSensors (up to 24ch)
v' Air temp.
v" Humidity
v’ Solar Radiation, UV
v CO, concentration
Ve

tolerate the cold weather

BMCamera (0.3-8M Pixels)
mSolar-cell
mLED Lighting




ICIMOD
Proposal to SA AL
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« Develop inventory of glacial lakes every 5 years
using ALOS data set;

 Regular monitoring — 2 or 3 glacial lakes using
monthly satellite images — ICIMOD will lead,;

e Develop field based monitoring system;

Thank you very much!
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