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Understanding the rising
danger of GLOF disasters

By Abhishek Jha

The flash floods of October 4 in Sikkim were the result of a glacial lake outburst flood (GLOF)
at Lhonak Lake. A GLOF is a flood that happens when a moraine (a dam created by debris
deposited by a glacier) bursts, leading to a sudden and very large discharge of water
downstream. Multiple reports had flagged Lhonak Lake’s high vulnerability to the GLOF-like
event. While the fact that such warnings were not heeded is bad enough. what is worse is the
fact that at least two man-made factors, namely global warming inflicted extreme rainfall
events and human encroachment of floodplains will significantly increase the risks of GLOF-

like disasters in the future. Here are three charts which explain this in detail.
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A study published in Nature on October 4 (“Global evidence of rapid
urban growth in flood zones since 1985") has looked at the growth of
settlements in flood-prone areas between 1985 to 2015 at the
sub-national level across countries. The more such growth is, the more
the damage to life and property from a flood. The paper shows that
35% of new settlements which have been developed in India during
this period have come up in flood-risk zones. This number is 40% at
the global level. In Sikkim's case, this number is 31%, which is lower
than both the global and India average.

To be sure, the Nature paper also classifies these flood zones by low,

Sikkim's new settlements concentrated in ‘very
high' flood risk areas - more than most states

moderate, high and very high flood risks. The basis of this classifica-
tion is flood depth. For example, regions which are vulnerable to a
flood depth of 1.5 metres have been classified as very high risk.

It is here that Sikkim has a big cause for concern: 13% of new
habitations in Sikkim have come up in very high flood risk zones,
which is significantly higher than the global and all-India average of
6.2% and 2.5% respectively. Even for fluvial floods - those specifically
caused by rivers overflowing as opposed to coastal floods or by poor
drainage - of “very high" hazard level, Sikkim's vulnerability is
significantly higher than the all-India average.

Share of settlement growth in flood-risk areas, 1985-2015 (in %)
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As HT reported on October 5, India Meteorological Department’s
gridded dataset does not allow us to track the amount of rainfall at
the exact GLOF location. This is because the geographical distribution
of rain over hills can be very uneven, requiring a dense network of
weather stations that Sikkim does not have. Despite these difficulties
in measurement, records show that the October so far is the eighth
rainiest since 1901 in the state, the earliest year for which IMD has
published gridded data. Rain on October 4 - IMD publishes data for

Sikkim is experiencing one of the rainiest
October months in recorded history

24-hour periods ending at 8.30am of the date - was fourth highest
since 1901 for the day. Is October expected to be rainy in Sikkim? Not
if things were usual, as October is only the seventh rainiest month of
the year in the state according to the 1961-2010 average, a benchmark
for rain. This would make people believe that flooding risk should
actually be very low at this time of the year. However, long-term data
suggests that October has indeed become rainier over time in the
state.
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Long-term averages of October rainfall in Sikkim (in mm)
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Perhaps it is the rarity of such floods (technically a once-in-100-year
flood has a 10% probability of occurrence in a decade) that
encouraged governments to develop Sikkim in blatant disregard of
the risks involved. However, these risks are likely to only increase over
time if the world keeps warming like it has in 2023. Not only was the
June-August (this is considered the northern hemisphere summer and
is important because most humans live here) global average
temperature the highest ever this year, it was also far ahead of
previous records. The second and fifth hottest June-August
temperatures are 0.07 degrees Celsius apart, while 2023 was warmer

Source: IMD gridded dataset

GLOF-triggered floods could become more
common if global warming continues

than the second hottest year (2022) by 0.21 degrees, according to
Nasa's temperature records. This trend has not stopped after August.
An experimental dataset of daily temperatures shows the trend
continuing in September and October. For example, September’s
average temperature this year was 0.47 degrees higher of the second
warmest September (2022), when the second and fifth years are
separated by only 0.02 degrees. Clearly, an acceleration in global
warming will only make any place downstream of glaciers prone to
disasters like the one in Sikkim this week.
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Washing away of dam brings
focus on state’s hydel projects

Chetan Chauhan
and Pramod Giri

letters@hindustantimes.com

NEW DELHI/SILIGURI: The wash-
ing away of the dam of Teesta-III
project and damage to the Tees-
ta-V dam in Sikkim because of the
Glacial Lake Outburst Flood
(GLOF) from Lhonak Lake in
north-west Sikkim has again cen-
tred attention on the series of
hydel projects that have been, are
being, and proposed to be builton
one of the most dammed riversin
the country.

In 2004, the Central Electricity
Authority prepared a preliminary
feasibility report of 162 hyvdel pro-
jects in the country with installed
capacity of 50,000 MW of power
generation of which 10 were to be
built in Sikkim with installed
capacity of 1469 MW.

As the years passed more pro-
jects were added and as per
National Hydropower Develop-
ment Corporation, 47 hydropower
projects are in different develop-
ment stages on Teesta river in Sik-
kim and West Bengal. Of them,
nine have been commissioned,
workon 15 is ongoing and another
28 are in pipeline. According to a
paper on hydel projects in Sikkim

Search operation underway
near afloodsite, in Gangtok. ani

published in the journal of the
World Water Council, more than
half of the hydel projects in the
state are in northern Sikkim, the
area most affected by the Wednes-
day floods. Experts pointed out
that north Sikkim is prone to land-
slides triggered by extreme rain
events, whose frequency has
increased in recent years across
the Himalayan belt, according to
the studies by Pune-based Indian
Institute of Tropical Meteorology.
All projects in Sikkim are run of
the river projects, in which a chan-
nelis created off the river to direct
water torun the turbine, with the
water then flowing back into the
river. Dams built are primarily for
channelising the water to turbines
with limited irrigation potential.
Activists in Sikkim have for long
wamned of the adverse environ-

mental implications of the series
of run of the river projects on the
414-km-long Teesta river.

Jeta Sankrityayan a retired pro-
fessor of Economics in North Ben-
gal University and member of
West Bengal Landslide Expert
Committee, said records show
that Teesta River sees major flood-
ing every 50 years and claimed
that the Wednesday event was the
biggest after the 1968 one in which
at least 1,000 people died following
around 1,000 mm of rain in 52
hours between October 2 and 5.

“The impact of rain fury got
accentuated due to construction of
dams along river that block the
natural flow. The complete wash-
ing away of the dam at Teesta Urja
hyro-power project is an example
of that,” he added.

Gyatso Lepcha, general secre-
tary of Affected Citizens of Teesta
said claims by the state that the
dam of Teesta Urja hydro-power
project would be an engineering
feat has turned outto be ajoke.

Vijay Bhusan Pathak, Sikkim
chief secretary refused to com-
menton efficacy of dams and said
the spill over from the lake caused
extensive damages to human lives
and properties. “We will review
safety of all dams,” he added.
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Green drought prevailing in
state, CM tells central team

Times News NETWORK

Bengaluru: Chief minis-
ter Siddaramaiah is said
to have told the 10-member
central team which ar-
rived late on Wednesday
to assess the drought in
the state that “fields may
be green but yield has
dropped drastically™.

The inter-ministerial
cenfral team arrived late
on Wednesday and met the
chief minister on Thurs-
day before leaving to assess
drought across 13 districts
in the state.

“We have a green
drought in the state,” Sid-
daramaiah told the team.
“Of the 90 lakh hectares
on which crops were sown,
crops on 42 lakh hectares
were destroyed.”

Siddaramaiah said be-
sides the 195 taluks that
were declared drought-hit
by the state, another 32 ta-
luks are showing “signs of
drought”.

“This August was the
driest in 122 years,” he told
the team. “Rain in Sep-
tember too was sporadic
and far from encouraging.
Overall, Karnataka needs
33TMC of drinking water
but the situation is bleak
in Cauvery basin. There
is a serious concern over

WATER TALKS: Siddaramaiah briefs members of the central

team on the drought situation in the state

drinking water and power
scarcity.”

He asked the team to
take these factors into
consideration and con-
vince the Centre of the
seriousness aof drought in
the state. Karnataka had
sought Rs 4860 crore in
NDRF relief.

Don’t sow rabi crops, DKS

tells Cauvery basin farmers
Deputy chief minister
DK Shivakumar, who also
holds the wa:er resources
portfolio, on Thursday
said cumulative inflows
into reservoirs in the Cau-
very basin are receding
after showing improve-
ment earlier this week.

From 13,000 cusecs on Oc-
tober 1, it went up to 23,000
cusecs but has now fallen
to 10,000 cusecs. While the
state needs 106tmceft of
water, current storage is
just 56tmeft. “Since it is a
distress year and drought
has been declared, we
have asked farmers to stop
growing crops,” he said.

On the review petition
the state has filed with Cau-
very Water Management
Authority, he said he did not
know when it would be con-
sidered. “We have also filed
a proposal on the Mekedatu
dam. We are going ahead
full steam and are preparing
all legal requirements for
the purpose,” he said.
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T urges KRMB to restrain AP
from going ahead with RLIS

Koride.Mahesh
@timesgroup.com

Hyderabad: A day after the
Centre referred the Krishna
dispute between Telangana
and AP to Krishna Water Dis-
putes Tribunal-II (KWDT-II),
the Telangana government
has urged the Krishna River
Management Board (KRMB)
to restrain AP from procee-
ding with Rayalaseema Lift
Irrigation Scheme (RLIS) wit-
hout environmental clearan-
ces and in violation of Natio-
nal Green Tribunal (NGT) or-
ders.

Irrigation officials said
the NGT gave an order in De-
cember 2021 restraining AP
from proceeding with const-
ruction of RLIS without envi-
ronmental clearances

In a letter to KRMB, Te-
langana irrigation engineer-
in-chief C Muralidhar said
the AP government has taken
up lining work on Srisailam
Right Main Canal (SRMC)
from Pothireddypadu Head
Regulator (PRP HR) at a brisk
pace. The work was taken up

an order in 2021 restraining AP

environmental clearances

VIOLATION OF NGT ORDERS: T'GANA

e Telangana officials say NGT gave
from proceeding with RLIS without

@ Say AP govt has
taken up lining
works at a brisk pace

KWDT-I
award

o RLIS against #

This is in violation of NGT order and contrary to
the 1976 and 1977 inter-state agreements
—C Muralidhar | TELANGANA IRRIGATION ENGINEER-IN-CHIEF

for construction of pumping
system and upgradation of
PRP HR to draw 80,000 cusecs
of waterfrom the foreshoreof
Srisailam reservoir and rela-
ted activities.

“This is in violation of
NGT order and contrary to
the 1976 and 1977 inter-state
agreements. If this scheme
and itsrelated work is comple-
ted, it will result in catastrop-
hic effect on Telangana,” the
ENC said in the letter to
KRMB on Wednesday;

The Telangana govern-
ment said the proposed RLIS,
which is to cater to the needs
of outside basin, is against

the KWDT-I award. The AP
government was permitted to
divert only 1,500 cusecs from
Srisailam reservoir towards
Chennai Water Supply Sche-
mes in 1976 and 1977, the canal
was enhanced to 11,150 cusecs,
which was further enhanced
to 44,000 cusecs and now to
80,000 cusecs.

“All the issues are pending
with KWDT-II and AP does
not have any clearance from
the Central Water Commis-
sion (CWC), However, AP go-
vernment is diverting Krish-
na water outside basin by de-
priving in-basin needs,” Mu-
ralidhar said.
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Sikkim flash flood deathtoll

risesto 18, over 100 stillmissing

STATESMAN NEWSSERVICE
SILIGURI, SOCTOBER

The confirmed death toll in
the flash floods that hitparts
of Sikkim and northern Ben-
gal yesterday has risen to 18,
while over a hundred persons
are stillmissing, according to
authorities in the two states.

The Sikkim chief secretary
VB Pathak told media outlets
that the death toll in the
devastating flash flood stood
at 18 while 98 people were
missing as of Thursday
evening. Of these, 17 were
Army personnel.

According to authoritiesin

Kolkata, 11 peoplefromLava
in Kalimpong are also miss-
ing.
Search and rescue oper-
ations to trace the missing per-
sons continue, tocusing on the
downstreamalong the Teesta
river.

The 5ikkim government
hasset upmore than 20relief
camps in different places.
Owver2, D00 persons haveevac-

uated so far. As the water
levelisrisingin Chungthang
areadue toincessantrainfall
initsupper catchments, local
residentshave beenasked to
take precautions.

Acloud burst over Lhonak
Lake in north Sikkim result-
ed in a flash flood in the
Teestariverin Lachen Valley
yesterday. The flood was made
worse by therelease ofwater
from Chungthang dam. Sev-
eral towns, including Dikchu,
Singtam, and Rangpo locat-
ed in the Teesta basin, were

also flooded with theupsurge

in the river.

Onthe other hand, erosion
continues on the right bank
ofthe Teestain West Bengal's
Hill areas. Several tempo-
rary and permanent con-
structions on the road side
have been submerged. Amidst
fearoftlash flood, West Ben-
gal minister in Charge for
Irrigation and Waterways
Partha Bhowmik held a meet-
ing with engineers at Gazoldo-
batoday after visiting affect-
ed sites.



‘For synergies among
various government
departments, ministries
involved in research’

Anubhutl.Vishnel
Etimesgroup.com

Mew Delhi: Parliamentary stan-
ding commitieeon water resourees
inltsMarch roport suggested thata
single nodal agency should be set
ap “for bringing out synergies
mmong various government de
partments/ministries involved in
glaciological research and monito-
ring toachieve desirable results”

“Such anagency shoukd beentrus-
ted with the responsibility of coor
dinating the activities of all the de
partments agencies involved in Hi-
malayan glaciers monitoring and
research work. Besides, thisagency
shotld be given well defined and de-
lineated mandate by sultably amen-
ding the allocation of business ro
bes,” the panel recommended,

It nested the “strategie role and bm-
portance of glackers as a vital natio
ndl resource” and called for new
strategies fo combat challenges po-
sl by climate change and global
warming in glackr management
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House Panel in March Suggested
1 Agency for Monitoring Glaciers

1 e - .
narth Sikkim on Wednesday - -
1950-2020:NO STUDY

Ml GSlhasnot
E conducted
specific studi-
es on estimated volume
loss of glaciers between
1950and 2020

Om the basis of submissbons made
by various central departments. the
parted said o shudy was carried out
by Geological Survey of India. ISRO
and Department of Science & Tech-
nology (DST) toeritically analyse the
enlargement and origin of glacial la
kes near human setthements and the-
i potential cawse fior a lale outhorst

The Unlon environment ministry
hasn't conducted any study or awar-
ded any project on warmingof Himea-
Layan glachers, the compmittes suid

Central Waler Commission hasn't

issued any advisory tothe conoerned
local povernmenits reganding the an
ticipation of Goods caused by avalan-
ches"choudinars: bmdsliches inthe Hi-
metlayas, the panel was informesd
There i no information on the
stretches of Himaknss where the
danger of melting of glachers and
i glacial lake cuthurst

floodsiGlofyare most ssvere. it sabd

Moreover. ‘mo stdy on temporal
changes in glacial lake numbers amnd
thetr extenit has boen carried out by
ISRO amd GST. The panel’s report
Monitoring of Glaciers’Lakes inclo
ding Glactal Lake Outbursts leading
o Fiash-floods in the Himalayan Re-
pion — noted that apencies were alkoe-
catod funds but only 3 “meagre amo
unt™ was spent for conducting rese
arch/studies in the kst 5 years

It rected = mevere shortage™ of meteo-
mhg‘-::ll stathons in the Himalsyan

Urtarakhand, which has suffered
w ey Glol inchdonts kn 3003 and
N has ondy six food forecasting
stations. The panel said. the National
[saster Respaonse Fonoe was nof oqu
ipped with modern muck cleaning

struments equipment todeal with o
emeTgent situations such as the one =

that ancese i Chamoli district in Uitta-

rakhand in Febrary 3020 and had no
dedicated aircraft carrier to ferry
personne] iothe site speedily

The committes report noted that,
as per the information furnished
by DST, the “Himalayun-Karmako-
ram region ks becoming warmerat
afaster rate than global mean by 0.5
degres Calsius™ which will lead to
local changes in hydrology In
terms of rainfall and snowfall pat-
terns, increased melting from ghs-
clers and threaten infrastruciure
due 1o increase in extremes evenis,

The Unjon environmaent ministry
tnformed the pane] that smaller gla-
ciers in the Himalayan region are
more sensitive to climate change
and their shrinkage rate is higher
than thoseof larger glaciers

According 1o the earth scienoes
mibnistry afl Indka mesn tempera-
ture has risen by neardy 0.7 degres
Cedsins during 190] bo 2008,

2002-2018:

Lnss ui Lives Due to Himalayan Floods

1,505 lives bost in Uttarakh

580 of these in 2013

Kedarnath Glof disaster
1,293 In Himachal Pradesty
343 in 2018

300 in JEK: 281 in 2004

67 in Skikeim; 41 0f these in 2012

Destroyed road neasr damaged Teesta V power plant in Sikkim on Thursday
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