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Landslide Scenario in India

Á Landslide-prone areaï4.34 lakh sq. km. (12.6% of landmass)

Á Involvesparts of 19States/UT and 179districts.

Á The most landslide-prone States/ UT are located in the NW Himalayas, North-eastern

States,and in WesternGhats.

Á 87474historic landslidesare inventoried and 31,545are field validated

Á Monitoring on real-time for such large number of landslides and developing Landslide

Early Warning System(LEWS) are extremelychallenging

Á Nodal agency(GSI) already started regional LEWS in many states,however, the system

needsto bemore granular spatially and temporally to make it more effective.



Landslide Susceptibility Scenario of  India

Total Landslides = 87474





Forecasting framework vs 
Scales 

S
in

g
le

F
e
w

M
u
lt
ip

le
P

o
p
u
la

ti
o
n

N
U

M
B

E
R

 O
F

 L
A

N
D

S
L
ID

E
S

LANDSLIDE TYPE

Fast 

moving

Slow 

moving
Debris flows Deep slidesShallow slides

LANDSLIDE 

LIFITIME

F
O

R
E

C
A

S
T

IN
G

 M
O

D
E

L
L
IN

G
 

C
O

M
P

L
E

X
IT

Y

G
e
o

te
c
h

n
ic

a
l 

m
o

n
it

o
ri

n
g

P
h

y
s
ic

a
l

ly

b
a

s
e
d

C
o

n
c
e
p

tu
a

l

a
p

p
ro

a
c
h

e

s

S
ta

ti
s
ti

c
a
l 

&

E
m

p
ir

ic
a
l

D
A

T
A

 D
E

M
A

N
D

D
A

T
A

 S
C

A
L
E

M-
NEP

E-NEP



Status of RLEWS in GSI

LANDSLIP  2017 was first major initiative towards developing a Prototype RLEWS

On 19th July 2024 National Landslide Forecasting Center was inaugurated at Kolkata by Honorable Union 

Minister of Coal and Mines Govt. of India

Union Minister Operationalized three Forecast Bulletins ïDarjeeling, Kalimpong and Nilgiri

Presently 13 experimental Forecast bulletins in 9 other states are being Shared with SDMA/DDMA

Bulletin for Rudraprayag district in Uttarakhand to be operationalized in 2025

Operational bulletins are available for public viewing on dedicated web portal Bhusanketand User-friendly 

Mobile app Bhooskhalan

Meeting with NDMA held on 21st April 2025 for integrating operational bulletins on Sachet app complying to 

CAP format

Team from C-DOT to visit NLFC Kolkata to finalize the modalities



Development

Experimental

Operational

8 Districts

13 Districts

3 Districts

S.no. State Districts

High 

Susceptible 

Area %

No of 

Landslide
2020 2021 2022 2023 2024

Darjeeling 14.72 557

Kalimpong 22.21 673

2 Tamil Nadu Nilgiris 9.53 245

Rudraprayag 20.47 1057

Chamoli 29.89 1534

Tehri Garhwal 14.88 2496
Uttarkashi 24.22 1687
Mangan 22 1373
Gangtok 11.69 612
Pakyong 

Namchi 14.42 413

Gyalshing 17.54 979

 Soreng

Shimla 14.95 1369

Kinnaur 39.93 1560

Wayanad 3.86 83

Idukki 17.16 563

7 Karnataka Kodagu 7.07 73

8 Mizoram Aizawl 20.65 753

Kohima 20.87 946

Chumukhi Dima 5.46 73

Dima Hasao 3.95 191

Cachar 2.14 74

11 Meghalaya East Khasi hills 2.7 1025

5

6

Nagaland

Assam

Kerala

9

10

4 Sikkim

Himachal 

Pradesh

1 West Bengal 

Uttarakhand3

Current status of Regional LEWS



S. No State District Stage Total

1 West Bengal i Darjeeling Experimental 36

Operational 120

ii Kalimpong Experimental 36

Operational 120

2 Sikkim i Mangan Experimental 147

ii Gyalshing Experimental 147

iii Soreng Experimental 147

iv Namchi Experimental 147

v Gangtok Experimental 147

vi Pakyong Experimental 147

3 Tamil Nadu Nilgiris Experimental 34

Operational 184

4 Kerala Wayanad Experimental 204

5 Uttarakhand i Rudraprayag Experimental 134

ii Chamoli Experimental 126

iii Tehri Garhwal Experimental 126

iv Uttarkashi Experimental 126

6 Himachal Pradesh i Shimla Experimental 126

ii Kinnaur Experimental 126

Status of Experimental and Operational Bulletin -2024



Rainfall Threshold

ÅLandslide Forecasting for Rainfall-Induced Shallow Slides

ÅBased on Rainfall Threshold Model, Integrated with IMD and NCMRWF rainfall 

Forecasts models

Rainfall Threshold for landslides

may define the amount of rainfall

that, have reached or exceeded,is

likely to trigger landslides.

Likely Landslide 

occurence
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Unlikely Landslide 

occurence

Rainfall Duration

ÅInstitutional Mapping: GSI Compiled 

Historical Daily Rainfall and Landslide 

Data from Various Organizations

Regional scale ïmodels (Subdivision / Taluk / Blocks)



Rainfall Thresholds

Region Threshold Events

Darjeeling 

(Operational 

bulletin) (1968-

2017)

(207 +/- 13.3)D^(0.62 

+/-0.09)

84

Darjeeling 

urban area 

(2018-2022)

(113 +/- 9.3)D^(0.72 

+/-0.08)

92

Sikkim (2010-

2020)

(72.4 +/- 3.9)D^(0.72 

+/-0.06)

121

Rainfall Threshold + Rainfall Forecast =  

Short Range Forecast 

Power Law

E  = (Ŭ ÑȹŬ) x D (ɔÑȹ ɔ) 

E - Cumulated event rainfall (in mm) D ïRainfall event 

duration (in h) , Ŭ - scaling constant (the intercept)

ɔ- shape parameter (defines the slope of the power law curve)

ȹŬ and ȹ ɔrepresent the uncertainties of Ŭ and ɔ



Indian weather pattern research

MO, NCMRWF
A new set of objectively derived daily 

weather patterns for India

They have been applied to a trial 

probabilistic weather pattern forecasting 

tool

High confidence forecast 

for weather pattern 10 (an 

active monsoon type) in 

week 2

Medium range weather forecast (10 days ahead)



High risk weather pattern Darjeeling  & Kalimpong- 5 out of 30

Medium range weather forecast (10 days ahead)



Integration of Landscape dynamics

Exposure, 

vulnerability 

assessment

Initiation

Combined 

susc

Runout

(https://doi.org/10.21203/rs.3.rs-6261551/v1)



Landslide Forecast Levels 



Forecast Bulletin               

1st page contains

short-range &

medium range

landslide forecast

information,

updateddaily

2nd page

contains

landslide

Susceptibility

Map

Forecast maps

show the 24 hour

and 48 hour

landslide

forecasts for the

District .



Global best 

pr actices  on 

Regional LEWS

Country Nos.

Italy 8

US 4

Colombia 1

Indonesia 1

Canada 1

Taiwan 1

Hong Kong 1

Brazil 1

Bangladesh 1

Operational 14

Pre-operational 7

Experimental 2

Developmental 1

Dismissed 2
F. Guzzetti 2020 et. al



Gaps & Challenges in Monitoring & LEWS

Á Site-specific LEWS are deterministic and more accurate but since number of active

landslidesin India is huge,site-specificLEWS cannotbea pragmatic solution.

Á Monitoring mechanismsof large number of active landslidessimultaneouslyover a large

landslide-prone areaare absentin India .

Á To improve the spatial and temporal accuracies of regional LEWS, integration of

ground-based AWS, and other sensorsin more numbers are required in GSIôsongoing

efforts of LEWS, which requires funding supports, implementation, monitoring and

continuoususeto improve the existingsystem.



S.no. State Districts High Susceptible Area %
No of 

Landslide
2025 2026 2027 2028 2029 2030

Darjeeling 14.72 557

Kalimpong 22.21 673

2 Tamil Nadu Nilgiris 9.53 245

Rudraprayag 20.47 1057

Chamoli 29.89 1534

Tehri Garhwal 14.88 2496

Uttarkashi 24.22 1687

Nainital 20.44 1083
Mangan 22 1373
Gangtok
Pakyong 
Namchi 14.42 413
Gyalshing
 Soreng
Shimla 14.95 1369

Kinnaur 39.93 1560
Sirmaur 17.22 2515
Wayanad 3.86 83

Idukki 17.16 563

Kohima 20.87 946

Chumukhi Dima 5.46 73

7 Arunachal Papum Pare 19.24 1108

8 Karnataka Kodagu 7.07 73

9 Maharashtra Raigarh 4.25 94

10 Mizoram Aizawl 20.65 753

13 Meghalaya East Khasi hills 2.7 1025

Dima Hasao 3.95 191

Cachar 2.14 74

Kamrup M 4.38 38

Kamrup R 0.43 7

North Goa 1.35 24

South Goa 8.23 52

15 Andhra Pradesh Vishakkhapatnam 6.27 29

16 J &K Ramban 21.02 553

17 Ladakh Kargil 23.44 170

Senapati 18.91 395

Ukhrul 24.81 704

North Tripura 3.26 41

Dhalai 1 16

14 Goa

18 Manipur

19 Tripura

6 Kerala

11 Nagaland

12 Assam

11.69 612

17.54 979

5 Himachal Pradesh

1 West Bengal 

3 Uttarakhand

4 Sikkim

Experimental

Operational

12 Districts

27 Districts

Future Plans

(2025-2030)

To make EWS Granular upto Gram

PanchayatLevel

UpscalingLULC to 10 k scaleusing Bhuvan

Panchayatproduct of NRSC

Gradually Updating Landslide

Susceptibility Maps

Integrating Ground basedsensorsand iOT

deviceswith NLFC for real time data



Automatic Weather Station (Existing & Proposed)
State Existing AWS AWS in Hilly 

Area 

Required AWS 

ANDHRA_PRADESH 

ARUNACHAL_PRADESH  

ASSAM 

GOA 

HIMACHAL_PRADESH  

JAMMU_AND_KASHMIR  

KARNATAKA  

KERALA  

LADAKH  

MAHARASHTRA  

MANIPUR  

MEGHALAYA  

MIZORAM  

NAGALAND  

SIKKIM  

TAMIL_NADU  

TRIPURA  

UTTARAKHAND  

WEST_BENGAL  

TOTAL  
 

91 

78 

104 

10 

92 

43 

81 

57 

12 

172 

17 

24 

14 

19 

9 

123 

21 

184 

79 

1230 
 

1 

73 

27 

9 

88 

20 

13 

20 

6 

23 

17 

24 

14 

18 

9 

7 

1 

144 

4 

518 
 

20 

536 

267 

36 

394 

265 

340 

178 

337 

345 

171 

143 

116 

93 

39 

124 

18 

282 

70 

3774 
 

 

Source : aws.imd

Global Best Practices Example

Hongkong in about 1108 sq. 

km  80 AWS - 1 AWS/14 sq. km

Italy = 2500+ AWS in 3 lakh sq 

km areas (1 AWS/120sq.km)

Indiaôs landslide prone areas = 

4.3 lakh sq. km.

Existing AWS availability 1/350 

sq. km 

We only have 518 AWS in hilly 

areas 1 AWS/830 sq. km
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Mesoscale projects completed till FS 2024 - 2025

Post NLSM 200 critical Sectors were identified for Meso-scale 1: 10k

160 projects completed in 17 states by 2024

Another 60 projects to be completed by 2028 ïCovering all 19 affected states/UT



BhusanketWeb Portal 

(www.bhusanket.gsi.gov.in)

http://www.bhusanket.gsi.gov.in/


BhooskhalanMobile App 

(Available on Play and App Store)

A crowd sourced application for 

enriching the national landslide 

inventory

ÅDaily Forecast 

Bulletin 

ÅLandslide Inventory

ÅLSM Maps

ÅRecent News 

ÅProjects status 

ÅLandslide Reports

1st

Version



Way Forward ïAn initial step to the future

 
In  Crore ( INR)  Year  1  Year  2  Year  3  Year  4  Year  5  

To t al  

(i n CR)  

5.1.  I nte gr ati on of gr ound-
based sensors ï NW 

Him alayas (with  I I T 

Mandi )  

4.5  4.8  3.9  3.5  3.2  19.9  

I nte gr ati on of gr ound-
based sensors ï Kerala 

(with  Univ. of Kerala)  
6.41  0.35  0.35  0.35  0.35  7.81  

I nte gr ati on of gr ound-

based sensors ï 
Kalim pong,  West Benga l 

(with  Am rita )  

05  05  3.96  0.15  0.17  14.28  

5.2  I m plementi ng MT-InS AR 

for near real - ti m e 

gr ound deformati on 
m onito r ing 

19.45  1.41  1.50  -  -  22.37 

To t al  Pr o j ect  Cost  35.36 11.56 09.71 4.00 3.72 64.36 

	



Integration of AWS & Sensors ïNW Himalayas

Executing Agency: IIT-Mandi

Å Deploymentin three States/UT at critical locations

Å 15 systemsin Uttarakhand; 13 systemsin Himachal

Pradeshand two systemsin UT: J&K ;

Å Systems include AWS, force sensors, movement

sensors,and soil moisture sensors.

Å The collectedground data will be processedin real-

time, using advancedmachinelearning models.

Å Notifications on alerts if any will be disseminated

through multiple channels, including mobile apps,

SMS, and web portals through the nodal agency

(GSI) in consultationwith SDMA/ DDMA

Project 

Tenure =

05 years

Project Cost =

Rs. 19.98 Cr



Integration of AWS & Sensors ïKerala

Executing Agency: University of Kerala

Å Deployment in two most landslide-prone districts in

Kerala ïWayanad(22sites)and Idukki (40sites)

Å Improving the LEWS by installing and integrating

AWS and soil moisture sensors.

Å In total, 82AWS and 246soil moisture sensorswill be

installed

Å Additionally, the installation of wireless sensor

network at two high-risk landslide locations through

deep-earth probes, piezometers,dielectric moisture

sensors,strain gauges,tilt meters, geophones,and

weatherstations

Å API-based Integration with GSIôsNLFC for

facilitating forecastsand alerts by GSI

Project 

Tenure =

05 years

Project Cost =

Rs. 7.81 Cr



AI -enabled site-specific LEWS solutions: Kalimpong district, West Bengal

Executing Agency: Amritha Vishwa Vidyapeetham

Å To design,develop,and install IoT-basedIntelligent

Wireless Probes (IWP) for monitoring the selected

areasat four sitesin Kalimpong district, WB

Å ML and AI -baseddecisionmodelsfor detection and

early warning of landslides(rock falls, debris slides,

mudslides etc.) for regional scale and site-specific

scenarios

Å Real-time software systems for developing data

visualization and deriving real-time decisions

Å Building of Decision Support Systemfor SDMA &

DDMA officials to assist in emergencies in

collaboration with GSI.
Project Tenure = 05 years Project Cost = Rs. 14.28 Cr



Monitoring landslide-prone districts using MT-InSAR

Executing Agency: NRSC, ISRO

Å Landslides often cause surface movement in distinct patterns, such as: a) sudden acceleration of ground 

movement in previously stable areas; b) slow but continuous displacement over time, which may indicate 

a creeping landslide. All the above aspects can be identified using the derivative velocities in E-W and 

Up/down directions.

Å Further, SBAS MT-InSAR mode allows for the ongoing monitoring of landslide prone slopes by 

producing time-series deformation. 

Å This helps track the evolution of a landslide, including: a) Identification of new landslides; b) assessment 

of landslide movement (i.e., whether it's accelerating or decelerating); c) Early warning

Å InSAR can detect the early stages of ground movement, providing valuable time to issue warnings for at-

risk areas. 

Å Outputs of MT-InSAR will be integrated with GSIô NLFC and to be used for monitoring and LEWS

Project Tenure = 03 years

Project Cost = Rs. 22.37 Cr

Initial test areas = 08 districts



Take Aways

Á On implementation of the proposedproject of Rs. 64.36 Cr, a sound initiation towards a

robust systemof landslidemonitoring and early warning will beestablishedin India

Á After successful implementation of this project, GSIôsNLFC infrastructure will

integrated more real-time/ near real-time ground-based varied environmental, hydro-

meteorologicaland geotechnicalinputs to improve the resolution of the existing regional

LEWS.

Á This endeavor will also develop a suitable satellite-basednear real-time mechanismof

landslidemonitoring for larger areassimultaneously.

Á MT-InSAR outputs canalsowork for validation purposesof regional LEWS too.



Sl. No. City Sl. No. City Sl. No. City Sl. No. City Sl. No. City

1 Agartala 11 Chandigar

h

21 Gorakhpu

r

31 Kochi 41 Patna

2 Ahmedaba

d

12 Chennai 22 Guwahati 32 Kohima 42 Port Blair

3 Aizawl 13 Cuttack 23 Imphal 33 Kozhikode 43 Puducherr

y

4 Alwar 14 Darbhang

a

24 Indore 34 Mangalore 44 Pune

5 Amritsar 15 Dehradun 25 Itanagar 35 Meerut 45 Puri -

Konark

6 Bharuch 16 Delhi 26 Jabalpur 36 Moradaba

d

46 Satara-

Koyna-

Warna

7 Bhavnaga

r

17 Dharmana

gar

27 Jalandhar 37 Mumbai 47 Silchar

8 Bhubanes

war

18 Dibrugarh 28 Jammu 38 Nashik 48 Siliguri

9 Bikanir 19 Dombivli -

Kalyan-

Badlapur 

29 Jamnagar 39 Panchkula 49 Shillong

10 Champhai 20 Gangtok 30 Jorhat 40 Pasighat 50 Srinagar



Sl. No. City

51 Surat

52 Tinsukia

53 Tiruchirappalli

54 Trichur

55 Vadodara

56 Vijaywada

57 Visakhapatnam

58 Amaravati (AP)

59 Ongole(AP) 2024 - 2026

60 Udaipur 

(Tripura)

2023-2025

61 Kolasib

(Mizoram)

2024-2025

62 Muzaffarpur

(Bihar)

2024- 2026



LOCATION OF SEISMO-GEODETIC OBSERVATORIES and 
GNSS GPS Stations  

Instruments: The observatories are equipped with

i. Broadband seismograph (Trillium 240),

ii. Accellerograph and

iii. High precision GPS instruments.

INSTRUMENTATIONS AND  INFRUSTRUCTURE



THANK YOU



Ground validation of RegionalLEWS sofar (WestBengal)

State/ 

District
Sub-Division Year

Daysof

Forecast

Efficiency

Index (EI)

Hit Rate

(HR)

False 

Positive  

Rate 

(FPR)

Missed  

Alert 

Rate 

(MAR)

False 

Alert Rate 

(FAR)

Missed&

False

Alert 

Balance  

(MFAB)

Total CP/Total
CP/

(CP+MA)

FA/

(FA+TN)

MA/

(CP+MA)

FA/

(CP+FA)

MA/

(MA+FA)

West 

Bengal/ 

Darjeeling

Darjeeling

Sadar
2020-2023 371 0.84 0.95 0.11 0.05 0.13 0.27

Jorebungalow 2022-2023 143 0.90 1 0.089 0 0.097 0

Kurseong 2020-2023 371 0.78 0.99 0.18 0.007 0.22 0.02

Mirik 2020-2023 371 0.83 0.99 0.14 0.006 0.17 0.03

Rangli 2022-2023 143 0.87 1 0.11 0 0.12 0

Siliguri 2020-2023 231 0.74 1 0.21 0 0.26 0



Ground validation (West Bengal)-2024

3rd

October

27th Sept5th July



Global Scenario

NWP   Numerical Weather Prediction

QPF     Quantitative Precipitation Forecast



Sl. 

No.

Study Area FS Year

1 Seismic  Hazard  and  Risk  Microzonation of  Jabalpur  Urban  Area, 

Madhya Pradesh

2000-03

2 Seismic Hazard Microzonation of Mumbai Agglomeration 2003-07

3 Seismic Hazard Assessment of Pune Urban Agglomeration and adjacent 

areas, Maharashtra

2012-14

4 Seismic Hazard Microzonation of Satara, Koyna and Warna areas 2014-16

5 Seismic  Hazard  Microzonation study  in  and  around  Indore  Urban 

Agglomeration, Indore District, Madhya Pradesh

2016-18

6 Seismic Microzonation of Siliguri town, West Bengal 2002-05

7 Seismic Microzonationof Patna town, Bihar 2012-14

8 Seismic  Hazard  Assessment  of  DarbhangaUrban  Agglomeration, 

DarbhangaDistrict, Bihar

2014-15

9 Assessment of Seismic Susceptibility in and around Bhubaneswar Urban 

Agglomeration

2016-18

10 Seismic  and  Tsunami  Hazard  Assessment  in  and  around  Port  Blair, 

Andaman & Nicobar Islands

2017-18

11 Seismic Microzonation of Delhi Urban Complex 2001-02

12 Seismic Microzonation of Dehradun Urban Complex, Uttarakhand 2002-05

13 Seismic Microzonation of Chandigarh Urban Comple 2005-07

14 Seismic  Microzonation studies  of  Jammu  Urban  Agglomeration,  J&K 

state

2007-09

15 Seismic Microzonation studies of Jalandhar Urban Agglomeration 2009-13

16 Seismic Microzonation studies of Panchkula Urban Agglomeration 2013-14

17 Seismic Microzonation studies of Amritsar Urban Agglomeration 2014-16

18 Seismic Microzonation studies of Srinagar Metropolitan Area 2014-17

19 Seismic Microzonation studies of Meerut City 2016-18

20 Urban  Geology  and  Seismic  Microzonation  Studies  of  Agartala  Urban 

Agglomeration, Tripura

2004-05



21 Seismic MicrozonationStudies and Hazard Analysis of GuwahatiUrban 

Agglomeration, KamrupDistrict, Assam

2004-06

22 Seismic Hazard Assessment of Jorhat Urban Agglomeration, Assam 2010-12

23 Seismic  Hazard  Assessment  of  Gangtok  and  surrounding  areas  of Sikkim2012-14

24 Seismic and Landslide Hazard Assessment of Aizwal Town, Mizoram 2012-14

25 Seismic and Landslide Hazard Assessment of Kohima City, Nagaland 2013-15

26 Seismic  Hazard  Assessment  of  Itanagar  Urban  Agglomeration, Arunachal 

Pradesh

2015-17

27 Seismic Hazard Assessment of Imphal City, Manipur 2017-19

28 Seismic  Hazard  Microzonation of  Visakhapatnam  Urban Agglomeration, 

Andhra Pradesh

2001-05

29 Seismic  Hazard  Microzonation  of  Pondicherry  Urban  Agglomeration, Tamil 

Nadu

2005-07

30 First Level Seismic Hazard Microzonation of Chennai Metropolis 2007-09

31 First  Level  Seismic  Hazard  Microzonation Studies  of  areas  in  and around  

Vijayawada  Urban  Agglomeration,  Krishna  District,  Andhra Pradesh

2009-12

32 First  Level  Seismic  Hazard  Microzonation of  areas  in  and  around Trichur

Urban Agglomeration, Kerala

2012-14

33 Seismic  Hazard  Microzonation of  areas  in  and  around  Kochi  and 

ErnakulamUrban Agglomeration, ErnakulamDistrict, Kerala

2014-16

34 Seismic Hazard Microzonation Study of areas in and around Mangalore Urban 

Agglomeration, Dakshina Kannada District, Karnataka

2016-18

35 Seismic Hazard / Risk Microzonation of Ahmedabad city, Gujarat 2001-05

36 Seismic Hazards and Risk Microzonation of Jamnagar city, Gujarat 2005-06

37 Seismic  Hazard  /  Risk  Microzonation  (SHRM)  of  Greater  Bhavnagar Town, 

Gujarat

2006-08

38 Seismic Hazard Microzonation of Greater Bharuch Town, Gujarat 2008-10

39 Seismic Hazard Microzonation of Surat Town, Gujarat 2010-13

40 Seismic Hazard Microzonation of Vadodara Town, Gujarat 2013-15

41 Seismic  Microzonation  of  Alwar  City  and  adjoining  areas  ςA  part  of  

National Capital Region (NCR), Alwar District, Rajasthan

2017-19



Monitoring of landslides ïImportance

V Many landslidesare highly dynamicïstyle & distribution changesrapidly

V Risks widely varies in spaceand time

V Rapid land usechangesobliterates landslide signatures

V Collecting exactlandslide location and time of occurrenceare most vital

V A great sourcefor understanding landslide activity and causalmechanisms



V Immediate relocation of settlement

V Mitigation basedon short-term suggestionsof remediation

V Rapid land usechangesobliterates landslide signatures

V Deciding long-term actionson solutions

V Planning future detailed programs

Arubotay landslide, Darjeeling Initiation = 22.09.2020; Reactivation = 

23.09.2020, 25.09.2020, and 21.10.2020

Monitoring of landslides ïImportance



Existing AWS/ ARG in Shimla & Kinnaur Districts, Himachal Pradesh

And Anantnag district, UK: J&K



Existing AWS/ ARG in Rudraprayag & Chamoli Districts, Uttarakhand


