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Science

Glacial lake flood keeps disaster
managers on toes in Sikkim

Jyoti Singh | Updated on September 26, 2018

Disasters managers and AdViSOI'V Sheet

scientists in Sikkim are Glacial Lake Outburst Flood =South Lhonak System in Teesta River Basin

keeping a close watch on a

lake formed due to melting
of glaciers to see how

successful is an Earth Watching

experiment they began

two years back to siphon Planning and Development Organisation
TOPICS off excess water from the lake to prevent it from bursting. March 2015 Yousrshers Home Eisnere | AR

Home ~ | Change Detection ~ | 20 Years of SAR ~ | 25 Years of Landsat~ | Natural Disasters v
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- Lhonak Glacier (Sikkim Region, India)

lakes

— Lhonak Glacier (Sikkim Region, India) «Back

Bangalore, February 2013 (From: - A satelite-based study has indicated that a huge glacial lake has formed atop the Himalayas in Sikkim with a “very high” potential
for it o burst and create devastation downstream. Analysis of satellte data has revealed that the lake has formed at the snout of South Lhonak glacier that is about 7,000 meters
# Home 2 SIGNIN high on the mountain in the north-eastern state. The lake, bounded only by loose soil and debris, could cause havoc downstream if it ruptures, according to scientists at the
National Remote Sensing Centre (NRSC) in Hyderabad. In a report published in the latest issue of the journal Current Science, NRSC researchers Babu Govindha Raj and co-
workers say the glacial lake is about 630 meters wide and 20 meters deep. It covers an area of 98.7 hectares and contains 19.7 billon lires of water. A sudden outburst "can
create devastating floods downstream,” they wam, adding that the probabilty of this happening 'is very high". They however note this is only their prefiminary assessment and
more field studies are required to confim the hazardous potential of this high altude lake. Data from the American Landsat satelite were used to estimate the size of the
shrinking Lhonak glacier and the growth of the glacial lake at diferent times between 1962 and 2008, Based on this study the scientists estimate that the Lhonak glacier had
receded 1.9 km betvieen 1962 and 2008. The glacial lake that was iniially @ small body of water in 1962 grew in size with accumulation of melt water. The NRSC scientists say

Press Release Details

Press Release from Science and Technology Department, Government of Sikkim thatthe lake is still attached to the snout of the glacier but is expanding in area due to the glacier retreat. "The rate of growth of the lake indicates possibie developments of the
hazard situation,” the report says. As Himalayan glaciers are retreating fast, it is necessary to make an inventory of glacial lakes and set up an early waming system for lake
Information & Public Relations Department outburst floods in vuinerable areas, they say.
Date: 13-May-2022 Area of interest

Consultation Workshop on Giacial Lake Outburst Flood Risk for South Lhonak and Shako Cho Lakes in Sikkim

A Consultation Workshop on Glacial Lake Outburst Flood Risk for South Lhonak and Shako Cho Lakes in Sikkim was organised by the Department of Science and Technology (DST), the Government of Sikkim and the Swiss Agency for
Development and Cooperation (SDC) on 13 May 2022 at Hotel Yangthang Heritage, Gangtok.

The workshop was conducted in the frame of the project Strengthening Climate Change Adaptation in the Himalayas (SCA- under the and co< of Ms Sarala Rai, IAS, State Relief Commissioner-cum-
Secretary, Land Revenue and Disaster Management Department (LR&DMD) and Shri Bhuwan Pradhan, IFS, Secretary, DST.

The workshop was participated by representatives from Mangan District Administration, State Departments (Sikkim State Disaster Management Authority, LR&DMD, DST, Power, Forest, Mines and Geology, Water Resources), Central
organisations (GSI, CWC), ITBP, and Hydel power developers (Teesta Uja, NHPC, Lanco)

Shri. B.P Pradhan outiined the work carried out by the Department of Science and Technology, particularly in glacier and climate studies. He sought the active support and participation of the stakeholders to achieve a successful and
exemplary GLOF EWS.

Ms Divya Sharma, Deputy Head of Cooperation, SDC India briefed on the evolution of the SCA Himalayas project. She thanked the for their and She informed me that the project outcomes would be
shared with National Disaster Management Authority for further course of action

Ms Eveline Studer, Senior Regional Advisor on DRR and RR in South Asia, presented the SDC initiatives and projects in India. She also elaborated on the SCA Himalayas project

Shri D.G Shrestha, Director, DST welcomed the participants and presented the activities carried out by the Department in the South Lhonak Lake and Sakho Cho lakes in Sikkim. He highlighted the South Lhonak lake's increasing size and the
urgent need for an Early Warning System (EWS) for these glacial lakes in Sikkim.

Shri. Prabhakar Rai, Director, SSDMA, Government of Sikkim outlined the roles of different stakeholders in the Glacial Lake Outburst Flood (GLOF) and the need for community involvement in such activities.

Mr Christoph Haemmig, Geotest, presented the first-order assessment of GLOF risk for Sikkim and preliminary detailed hazard modelling of South Lhonak lake. He also gave the proposed and planned activities of GLOF risk assessment and
EWS for both lakes. This was followed by an open discussion amongst the Al actively and raised their comments, queries and suggestions.

The consultation concluded with a vote of thanks by Ms Ada Lawrence, Technical Expert, Disaster Risk Management, SCA Himalayas,
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GLOF Hydraulics and Uncertainty

Predicted dam breach (Froehlich 1995)

Buw-r = 0.1803Ko (V)?? (hy)??? (1)

'I}'I =0.00254 (V;‘,)Oii (hz,)'”g
QP =0.607Vi 025 p, 124 3)
Lower and Upper breach limits (Wahl, 2004)

LL=P (10+25)

(4)

UL=P (10> (3)
Breach Breach width (Bx) (in | Breach formation Peak discharge (Q) Peak
(e m) time (77 (in h) (in m*s1) discharge
range
(Qrange)
P LL UL P LL UL P LL UL
SC-1 |20m ‘ 119.43 | 47.5 | 2864 | 1.79 - 0.68 712.90 4311 3367 2321 2263-9876
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For South Lhonak Lake and Shako Cho Lake, both considered as critical glacier lakes

The village of Thangu is a critical high-risk situation. Almost the entire village is situated in the high-hazard zone combined

with flood arrival times of only 7 to 8 minutes., even for moderate and small magnitude events. This leaves little to no

response options, due to extremely short arrival times on the one hand, and the lack of evacuation routes and safe zones on the
other. An EWS might only have little to no effect on the level of disaster risk in this particular village. Alternative risk

mitigation measures need to be considered to reduce the risk level significantly.

Next to Thangu, also Chungthang and several settlements upstream have buildings and infrastructure exposed to potential

GLOF impacts. GLOF exposure increased over the past 10 to 15 years, due to the construction of new infrastructure in areas

potentially affected by GLOFs. Here, however, estimated flood arrival times indicate that an efficient EWS could help to timely

warn the population and therefore lower the risk from GLOFs.

For Chungthang, flood arrival times vary between 1 hr (large magnitude scenario from Shako Cho) to 4 hrs 10 min (small

magnitude scenario from South Lhonak L.ake). This is short, in particular for the large magnitude scenario from Shako Cho,

but still, allow for a timely warning of the potentially affected population by a well-designed and maintained EWS.
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