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Glacial Lake Outburst Floods Early Warning System to save lives and livelihood of the Nepal Himalaya commur w0 s e
A case Study tfnjaGlacial Lake, Nepal
Kc, D*., Khatri, T., and Sharma, R. (*Institute of Earth Science, University of Lausanne , kc.deepak@unil.ct
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| ImjalLake .
Floods(GLOFshndNepalhasalreadyexperiencednore than 26 GLOFs  , - ; Y
A ImjaG Lake at altitude of 5010 Yh the Mt. EverestRegionof Nepal ~ \,1\25%,
A Sincel962 it is expandedmore than 4000timesin 54 years( 1.28 sgkm) I T S

A Identifiedasone of the critical glaciallakesfor potential GLOFn 2010Q »
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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

arly Warnlng System to'save
limalaya commumye‘s T

deepak.kc@undp.orgkc.deepak@unil.ch

1 .0
t,/MAf '/ -

E'Jr UNIL | Université de Lausanne
E'l.'l:i!-i I'I'I\'.'H
Lirubon



mailto:deepak.kc@undp.org
mailto:kc.deepak@unil.ch

Outlines

AbSLI f Qa =+dzft YSNYoOoATf AU
Change

A Temperature rise and Glacier Melting
A Glacial Lake Outbursts Floods in Nepal

AbSLI f Qa t NA2NR G &
Management

A GLOF Risks and Govt. of Nepal and
P b5t Qa 9T F2Nlia U222
heductlon:lmja GL Risk Reduction

A Future GLOF Risk
A Conclusions/ Lesson Learned
A Reference and Acknowledgement




bSLI f Qa +dzf v SNJI

Pakistan China
N \

A f

= A Multi-hazards prone country;

A Fragile Geology with high mountain,
‘ * steep slope to flat regioGometre

8848.6metres( Mount Everest)
’{""’ A Active tectonic/ seismic zone with
N LT
Ioleae%

Micro climatéweather
A Aggravated by impact of Climate
Change/variability on various sector
A Unsustainable development practic
(eg.rural road construction

Ecological zones
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a. Reduced crop production due to climate relatea ...

such as drought, heavy rain, hailstorm and so on;

Loss of fertile land due to flood, landslide, soil erosion;
Introduction of new fungal and bacterial diseases;
Famine and food scarcity due to regular crop failure.

Forestry & Biodiversity
Changes in compaosition and distribution of species;
Accelerate the rate of species extinction;
New pests and more forest fire.

A A changing climate results imprecedented extremesvith

highfreguency, intensity, spatial extenf IPCC/SREX, 2012)
with multi-sectoral impacts

A Annualmaximum temperature increment in Nepal was , S e
significantly positiveat 0.056C/lyr2 @S NJ ™ h({DOMM H - .~ ‘Enhanced frequency and intensity of floods, landslide

20 17) , :arﬂgmt:rz of glaciers and snows increasing threat to
glacial lake outburst flood (GLOF)
A Greater warming rate d.086°C/yearin the Higher Himalaya &= “Se
over that periOd; : H?.ﬂ:ﬁmes move to higher altitude due to warming
A Even if the global warming is kept to 45by the end of 21st Ercephalts ) e Japanese
century, the warming in HKH region will likely be at |€a3tC ater bome diseases duing disaster events;
higher (Wester et. al. 2019).
Water Resources

Variation in river runoff;

A Nepalloses 333 lives and property worth over USD 17.24 Unreliable and unpredictable river flow pattem affecting
hydroelectricity power plants;

million (NPR 2,099 milliordach yeato extreme climate e ey P meusity of flood and droughts:

events, Nepal Disaster Re pdk/lp HA 2019) . Rapid melting of glaciers and snows increasing thres*

Gladial lake outburst flood;
“~inkage of fresh tower due to rapid mek-




Glacial Lake Outbursts Floods in Nepal

A So far 15 in Nepal ( Recent 20 April 20BayunValley)
A More than 11 GLOFs originated from Tibet Region (Recent: JU)06( PoiqueBasin- damagingBhotekoshiregion)

GLOF EVENTS SINCE THE 1980s THAT HAVE

@ GLOF origin in Nepal CAUSED DAMAGE IN NEPAL
P GLOF origin in Tibet AR China, S.No. Date River basin  Location
with effects in Nepal

1. 23 Junel980 Tamor Nagma Pokhari
2. 11 July 1981 Bhote Koshi Cirenmacho Lake,
Zhangzangbo Valley
i 3. 4 August 1985 Dudh Koshi  Dig Tsho
l
I 4. 12 July 1991 Tama Koshi Chubung
w:‘a 5 5. 3 September 1998 Dudh Koshi  Sabai Tsho (Tam
GLOF ‘Wﬂ Pokhari)
aZtOE;La;runValley ’ﬁ‘? (Ff 36, 15August2003  Madi Kabache Lake
IN D / 151 |Id 8 August 2004 Madi Kabache Lake
4 I f I 8.  SJuly2016 Bhote Koshi  TAR, China
Map Source: ICIMOD, 2011 (to be updated) L Il o. 20 April 2017 Barun Valley Near Lower Barun




Bhotekoshi Hydropower- Before and After the GLOF
(2016)

The total Value at risk under the modelled GLOF scenario ofThulagi is USD 406.73 million (Khanal et al. 2015).
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GL Risk Reductions to save lives and livelihoods
AbSLI £t Qa /2yaildAaiddziazy
A NAPA(2010),NDC/eNDC (submitted};(Parties to the UNFCCC /Paris Agreem@&mP (ongoing)

A National DRR Policy (2018) and National DRR Strategic Action Plan-(203®)- Sendai Framework for DRF
GL Lowering 7, and multt hazards EWS by 2030;

Abt/ Q& t S NIABaRda @030 for Sustyirgable Development ( Prosperity, People and Pldn@bals
more specific goal no 13 on CC.

B

SUSTAINABLE RS
DEVELOPMENT

GOALS Kig

Take urgent action to combat climate change and its Impacts ‘ 1 3

~ T l -

Target \

13.3

Improve education, awareness-raising & human &
institutional capacity on cimate change mitigation,
adaptation, impact reduction and early waming




15 Dec 1962 CORONA Image

2 Dec 1983 Space Shuttle Mission

30 Oct 2000 Landsat ETM+

Imja Lake
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Imja Lake Growth- With Annual Oscillation

—e— 4th order polynomial

(on X minus 1962.5 years)
Polynomial * Sine Factor
(7% fluctuation)

¢ Measured lake area

Data: Dan Shugar & Greg Leonard:
Corona, Landsat, ALl, ASTER, Space Shuttle, Maps iﬁ.
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Framework of Intervention GLOF Risk Redu

C B DRR Preparedness , Mitigation and
Adaptation Measures
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THE MAP
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Lake level reduction

Water Flow in the Open Channel




Controlled channel for Lake Lowering
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Community-basedGLOF Early Warning System
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Dynamic Mass SMS AlartjaWatershed

AT TR .
i S P R B http://hydroloqgy.gov.np/display/imja/#/
Water Level
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3.68 °c 3.6 °c - Node , - 8. L@G .

478 % 67.4%

Parameter Name at Imja Lake at Chaurikharka

3.79566 m/s 0.672 m/s
311.279Deg 22.7438 Deg

0 mm 0 mm

544.39 hPa

799.221 w/m2
0.0025 m



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
GLORRIsk Reductionsz First Aid,
Safe Evacuation, Search and
Rescue, Early Warning System

among other
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News oflmja Lake lowering covered by more than 10 International Media

BB | s R [ i | e 08 i °oe mj@m o0 A http://news.xinhuanet.com/english/2
Nasaroicy  conti ” i | e 016-11/24/c 135855388.htm

FEATURED TOPICS: NEWSLETTER SOLUTIONS AND INNOVATIONS DATA  INVESTICATIONS THENDING  OPBMION
NEWR ~pe: 5 semnn - A

Home | Video World Asia UK = Business Tech Science Magazine Entertainment &

https://www.thethirdpole.net/2016/
12/02/photo -story-draining-nepals
dangerousglacierlake/

A TIMES

A The DAILY UK

Asia | China | India

Nepal drains dangerous Everest lake

Singh Khadka
reporter. BB

By Navin
Environ eporter, BBC World Service

WWW. NEWS.CN

; 3 an/" Asia&Pacific Edition

Global warming turns up the heat'ﬁon glaciallake risk.in the Himalayas

Hinpnl nacaify Sommont thi st of sftoe St was In Ussger of Lagbien A banks HOME @ News  China- Asia&Pacific = Asia&PacificWorld Business 0

’ msn news v Sign in
. Nepal announces completion of dangerous
Headlines India Science & Tech Crime World Offbeat Photos Video President Trump Yogi in Power Specials Local My Topics A & http » //WWW-mCO m/ H i rﬁalayan Lakels Inwe'?-ing pruject g

Nepal Drains Dangerous Imja Tsho Glacial Lake Near Mount Everest en- Sewes: Knhua 201E26 1252 OEEs &
i n/n eWS/WO r | d/n e pal - SOLUKHUBMI, Nepal, Nov, 24 (Xinhua) - Nepal on Wednesday formally announced the

completion of much-awaited Imja Lake Lowering Project’ that has been executed above

d ral n S‘d an q erou SI m I a- 5000 meters in the Everest region of the country.

Bal Krishna Fhand, Nepalese Minister of Defense and Java Dev Joshi, Minister of

tS h O-q IaCI al-l ake—n ear- Population and Environment jointly inangurated the Community Based Flood and Glacial

Lake Outburst Risk Reduction Project Thursday at the Imja Lake premise, some 11 km

mou nt-eve reSt/ar- from the world's highest peak Mount Everest in Solukhumbu district.
AAI DI E B f)l I :AAQ fYG b Imja Lake, one of the biggest glacial lakes in the Himalayan country, is located at an

o altitude of 5010 meters above the sea level, The depth of the glacial lake is 150 meters,

[News 2

News18

31-10-2016
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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




