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ÅNepal, a multi hazardsprone country, includingGlacialLakeOutburst
Floods(GLOFs)andNepalhasalreadyexperiencedmore than 26 GLOFs;
ÅImjaGLake,at altitude of 5010 Ƴin the Mt. EverestRegionof Nepal;
ÅSince1962, it isexpandedmore than4000times in 54 years( 1.28sqkm)
ÅIdentifiedasoneof the critical glaciallakesfor potentialGLOFin 2010;

Å Hydro-met stations, GLOFsensors& automatedearly warning
sirens& linkedwith DynamicMassSMSAlert systempolygon;

Å Benefitsmore than 71000vulnerable people (27 settlements),
both localandthe touristsvisitingthe EverestRegionof Nepal

Å Potential for replication and upscaling- 21 critical lakes in
Nepaland25 in Tibet,China;

Å Integrationof climate actions in the regularplanningand ƛǘǎΩ
implementation is essential for resilient and Sustainable
Developmentof Nepal.

A joint initiative  of Government of Nepal, UNDP in Nepal  and Global Environment 
Facility as Community-based Flood and Glacial Lake Outburst Risk Reduction Project (CFGORRP);

Å strengthened the capacity of the local communities to adapt with; 
Å reduced the lake level by3.4 m.  through an open channel  and; 
Å established  hydro-met stations and Early Warning system.
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Outlines

ÅbŜǇŀƭΩǎ ±ǳƭƴŜǊŀōƛƭƛǘȅ ƛƴ ǘƘŜ  ŦŀŎŜ ƻŦ /ƭƛƳŀǘŜ 
Change

ÅTemperature rise  and Glacier Melting 

ÅGlacial Lake Outbursts Floods in Nepal

ÅbŜǇŀƭΩǎ tǊƛƻǊƛǘȅ  ŦƻǊ /ƭƛƳŀǘŜ wƛǎƪ 
Management

ÅGLOF Risks and  Govt. of Nepal and 
¦b5tΩǎ 9ŦŦƻǊǘǎ ǘƻǿŀǊŘǎ D[hC wƛǎƪ 
Reduction: Imja GL Risk Reduction

ÅFuture GLOF Risk

ÅConclusions/ Lesson Learned

ÅReference and Acknowledgement 



bŜǇŀƭΩǎ ±ǳƭƴŜǊŀōƛƭƛǘȅ ƛƴ ǘƘŜ  ŦŀŎŜ ƻŦ /ƭƛƳŀǘŜ /ƘŀƴƎŜ

ÅMulti-hazards prone country;
ÅFragile Geology with high mountain, 

steep slope to flat region (60metre-

8848.6 metres( Mount Everest)

ÅActive  tectonic/ seismic zone with  
Micro climate/weather  
ÅAggravated by impact of Climate 

Change/variability on various sectors
ÅUnsustainable  development practices 

(eg.rural road construction



bŜǇŀƭΩǎ ±ǳƭƴŜǊŀōƛƭƛǘȅ Υ /ƭƛƳŀǘŜ ±ŀǊƛŀōƛƭƛǘȅ ŀƴŘ 
Change 

ÅA changing climate results in unprecedented extremes with 
high frequency, intensity, spatial extent ( IPCC/SREX, 2012) 
with multi-sectoral impacts;

ÅAnnual maximum temperature increment in Nepal was 
significantly positive, at 0.056°C/yrƻǾŜǊ мфтм нлмп(DHM 
2017);

ÅGreater warming rate of 0.086°C/yearin the Higher Himalaya 
over that period;

ÅEven if the global warming is kept to 1.5°C by the end of 21st 
century, the warming in HKH region will likely be at least 0.3°C 
higher(Wester et. al. 2019). 

ÅNepal loses 333 lives and property worth over USD 17.24 
million (NPR 2,099 million) each year to extreme climate 
events, Nepal Disaster Report, MoHA 2019);



Glacial Lake Outbursts Floods in Nepal

Å So far 15 in Nepal ( Recent 20  April 2017, BarunValley) 

ÅMore than  11 GLOFs originated  from Tibet Region  (Recent: July 052016( PoiqueBasin - damaging Bhotekoshiregion) 

Map Source: ICIMOD, 2011 (to be updated)

GLOF 
at BarunValley
2017 



Bhotekoshi Hydropower - Before and After the GLOF 
( 2016)

The total Value at risk under the modelled GLOF scenario  of Thulagi is USD 406.73 million (Khanal et al. 2015).



bŜǇŀƭΩǎ tǊƛƻǊƛǘȅ  ƻŦ  /ƭƛƳŀǘŜ wƛǎƪ aŀƴŀƎŜƳŜƴǘ
GL Risk Reductions  to save  lives and livelihoods

ÅbŜǇŀƭΩǎ /ƻƴǎǘƛǘǳǘƛƻƴ 

ÅNAPA (2010), NDC/e-NDC (submitted)ς(Parties to the UNFCCC /Paris Agreement), NAP (ongoing)

ÅNational DRR Policy (2018) and National DRR Strategic Action Plan (2018- 2030)- Sendai  Framework for DRR ( 
GL Lowering ς7, and multi- hazards EWS by 2030;

Åbt/Ωǎ tŜǊƛƻŘƛŎ  tƭŀƴǎ - Agenda 2030 for Sustainable Development  ( Prosperity, People and Planet - 11 Goals-
more  specific goal no 13 on CC.



ImjaGlacial Lake, changing its face 



{ŎƛŜƴŎŜ ŀƴŘ tŜƻǇƭŜΩǎ YƴƻǿƭŜŘƎŜ 
based Multi Hazards RISK 

ASSESSMENT and Mapping 

CAPACITY  BUILDING
ό/ƻƳƳǳƴƛǘȅ  ŀƴŘ [ƻŎŀƭ DƻǾǘΦ hŦŦƛŎƛŀƭǎΩ 

Empowerment)

C B  DRR  Preparedness , Mitigation and 
Adaptation  Measures

Coordination,  Linkages  and Networking
Knowledge Sharing and Replication

Framework of Intervention GLOF Risk Reduction 

Resilient Communities

Mainstreaming CRM in the 
sectoralplanning process



Studies on Rapid Field Assessment, GLOF 
Scientific Data, and Vulnerability Assessment 

conducted : 2013

Community Based Early Warning 
System (CBEWS) Study : 2014

GLOF Hazard Zonation and Safety and 
Evacuation Plan:  2014 

Hazard mapping along 50 km 
downstream from Lake 

Engineering Survey and Design  

Electrical Resistivity Tomography (ERT)

Ground Penetration Radar (GPR)

Bathymetry                            

Lake lowered by 3.4 metre
(November 23, 2016 )
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GLOF RISK REDUCTION: IMJA GLACIAL LAKE 
( Nepal)





GLOF RISK REDUCTION: IMJA GLACIAL LAKE ( Nepal)- in images
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Transportationof 
equipment and 
materials by MI-
17 Helicopters 
and horses 
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Lake level reduction 

Water Flow in the Open Channel 



Controlled channel for Lake Lowering 



GLOF RISK 
REDUCTION/Preparedness : 
Hydro-met Stations and EWS 



Imja

Automatic siren.

CBEWS
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Community-basedGLOF Early Warning System



Dynamic Mass SMS Alert ImjaWatershed

http://hydrology.gov.np/display/imja/#/

https://eur03.safelinks.protection.outlook.com/?url=http%3A%2F%2Fhydrology.gov.np%2Fdisplay%2Fimja%2F%23%2F&data=04%7C01%7Cdeepak.kc%40undp.org%7C004a22d5ea9c4f32981708d8f03cda4f%7Cb3e5db5e2944483799f57488ace54319%7C0%7C0%7C637523491453188340%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=SAuE8jAHXHhWdEHTmge%2FKd3gwWvdQFIBlP3ABAdA7sU%3D&reserved=0


Community based Institutions,

Capacity building Trainings on

GLOFRiskReductionsɀFirst Aid,

Safe Evacuation, Search and

Rescue, Early Warning System

amongother

Community Based Engagement 
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Respect to  Local Culture 



News of Imja Lake lowering covered by more than 10 International Media 

Å http://news.xinhuanet.com/english/2
016-11/24/c_135855388.htm

Å https://www.thethirdpole.net/2016/
12/02/photo-story-draining-nepals-
dangerous-glacier-lake/

Å TIMES
Å The DAILY UK

Å http://www.msn.com/
en-
in/news/world/nepal -
drains-dangerous-imja-
tsho-glacial-lake-near-
mount-everest/ar-
AAjDlEB?li=AAgfYGb

http://news.xinhuanet.com/english/2016-11/24/c_135855388.htm
https://www.thethirdpole.net/2016/12/02/photo-story-draining-nepals-dangerous-glacier-lake/
http://www.msn.com/en-in/news/world/nepal-drains-dangerous-imja-tsho-glacial-lake-near-mount-everest/ar-AAjDlEB?li=AAgfYGb



