A note on
Deployment of an experimental People-centric Landslide Early
Warning System at Giddapahar village, Kurseong, Darjeeling district,
West Bengal
For the first time in the country, a People-centric Landslide Early Warning System (LEWS) has been deployed on 07th September, 2018 at Giddapahar Village in Kurseong
Block, Darjeeling District, West Bengal on an experimental basis. It is a joint effort of
Geological Survey of India (GSI) and Government of West Bengal and an outcome of
the recently concluded R&D project on „Development of rainfall threshold based
Landslide Early Warning System for landslide hazards in Darjeeling district, West
Bengal‟ undertaken by the Landslide Studies Division, Geohazards Research and
Management (GHRM) Centre, GSI. The aim of the research project was to develop a
low cost people-centric landslide early warning system and to enable individuals and
communities threatened by landslide hazards to act in sufficient time and in an
appropriate manner to reduce the risk to life.
Giddapahar is one of the most landslide prone areas in the Darjeeling district where
landsliding is being reported since 2003. The village is located over the crown of an
active rock slide which reactivated several time in the two decades. The houses and
grounds have developed cracks and show signs of active mass movement. Since 2016,
the area has been studied using modern InSAR technology by installing five corner
reflectors, rainfall threshold analysis for landslide initiation within the Kurseong area,
conducted landslide awareness programmes and finally the results culminated into
development of a People-centric Landslide Early Warning System.
What is People-centric L-EWS?
People-centric Landslide Early Warning System (L-EWS) is an early warning set-up
where community plays an important role in the management of landslide warning. For
a successful implementation of any warning system its four inter-related key elements
i.e., (i) risk knowledge, (ii) monitoring, analysis, and warning generation, (iii)
dissemination and communication of the warning and (iv) preparedness for timely
response should work in sync at all times and across all sectors to function fruitfully.
This often does not happen, particularly in the case of landslides because of the
difficulties in absolute prediction of their occurrences both in space and time. Unlike
other natural hazards such as flood, cyclone etc, landslide is an individual phenomena
and each slope generates landslide which is unique in terms of magnitude and effect.
This uniqueness and individualism of the phenomena coupled with the variability in the
intensity of trigger (a single rainfall event can trigger one landslide or even hundreds of
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landslides in an area) makes its forecasting difficult for the purpose of alerting
community at risk.
In the People-centric L-EWS the community manages all the four inter-related key
elements required for an effective early warning system (Fig. 1).The present system
relieson rainfall threshold model and local landslide risk knowledge for generating
warning. The community monitors the rainfall, analyse its threshold value and
exceedance, generate warning and communicate to the local community and Block
Administration, and take decision of evacuation, if required.

Figure 1. Cartoon showing how People-centric Landslide Early Warning System (L-EWS)
works.
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Why People-centric L-EWS is required?
In India, with villages located in remote areas and examples of landslide disasters being
happening at night (e.g., Limbudhura village landslide in Mirik, Malin landslide located
slightly away from main centre, Malpa landslide located in remote high Himalayan
terrain etc.), making the four interrelated key elements of an effective L-EWS to function
in sync across all sectors seems to be a way to far. Shallow, fast moving rainfallinduced landslides are one of the most common that kills several people every year.
Making L-EWS effective in such cases following „top-down‟ approach is not always
feasible. The ideal option is to develop community based L-EWS, where community
being the first responder to a disaster can manage the risk by empowering themselves.
A local, „bottom-up‟ approach to early warning, with the active participation of local
communities, thus, appears to be an ideal option in the context of India. Further, the
distribution of elements at risk being so diffused in most of the times in Indian hills, that
community based early warning systems certainly constitute a significant option to the
landslide risk management authorities, amongst many other structural mitigation
measures available for reducing the landslide risk.
Such system will not only enhance the coping capacity of the community at risk, who
are actually the first responder in case of disaster, but will also build a resilient society.
How People-centric L-EWS function?
The basic operating procedure of the deployed People-centric L-EWS concerns mainly
syncing of the four key elements of EWS i.e., „risk knowledge‟, „monitoring and warning
service‟, „dissemination and communication‟, and „response capability‟. Figure 1
highlights the concept of the system. The key players are Gram Panchayat Staff (nodal
person), Block Disaster Management Officer (BDMO), District Disaster Management
Centre (DDMC) and other officials such as Block Development Officer (BDO)/ Sub
Divisional Officer (SDO).
Risk knowledge
Making community aware of the landslide risk in their area of living is an important
consideration and first basic step towards developing and implementing People-centric
L-EWS. In the present system, GSI provided risk knowledge to the community through a
series of community based landslide awareness programmes undertaken with the help
of the Darjeeling District Administration in 2016 and 2018 (Fig. 2). They were taught
about the landslide hazard scenarios in and around Giddapahar. A billboard highlighting
the hazard scenarios was erected in the village for reference and guidance (Fig. 3).
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Figure 2. Landslide risk awareness programme: (A) Giddapahar community participation in
2016, (B) hazard mapping on ground by local villagers, (C and D) Giddapahar community
participation in September 2018.

Figure 3. Billboard installed at Giddapahar depicting the key elements of the People-centric
Landslide Early Warning System.
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Monitoring, analysis and warning
In Giddapahar village, a tipping bucket rain gauge is installed. A resource person has
been identified from the village, a staff from Gram Panchayat who is entrusted for
measuring the daily rainfall at specified interval, and to convey the same to the local
BDMO/DDMC for record. The resource person has been designated as „in-charge‟ of
the monitoring, analysis, forecasting and warning services. Involvement of each subelement in making decision for final warning is very intuitive. Continuous monitoring of
threshold rainfall and landslide precursors is essential to generate accurate warnings in
a timely fashion. The in-charge has the following responsibility:
1. Rainfall measurement interval will be once in a day (0800 hrs) in normal weather
conditions during monsoon (May-October) or in frequent intervals when
forecasting of heavy downpour is available through WhatsApp message from
BDMO. The in-charge has been trained by GSI on rainfall measurement and
entrusted to maintain daily rainfall record in a register (Fig. 4).
2. For analysis, the in-charge has been trained by GSI on rainfall threshold
estimation, for which he has been provided will threshold chart on rainfall
requirement for „ALERT‟ and „ALARM‟ warning. He compares 3-day previous
rainfall with the measured event day rainfall to take decision on threshold crossover for the warning.
3. The in-charge has been trained to look for signs of instability before taking
decision on warning and keep the BDMO informed.

Figure 4. GSI official providing training to in-charge on rainfall measurement using rain gauge
(A) and calculation of rainfall for threshold estimation (B).

Page 5 of 9

Dissemination and communication
The In-charge has to ensure timely dissemination of warning information to all
concerned and must reach those at risk. A mock-drill for the same was carried out (Fig.
5) where whistle has been used to communicate warning. This step involves a two-way
communication: one between the in-charge and local authorities (BDMO) and second
between the in-charge and community at risk (three continuous whistle with pause).
Communication to BDMO can be via telephone or sms or WhatsApp group with
message text saying “ALERT landslide warning issued” (Fig. 5).

Figure 5. Giddapahar WhatsApp group for dissemination and communication of warning
messages.

BDMO can take decision on emergency services so that they can remain prepared for
any immediate action.
It is important that the in-charge should keep updating community at risk at repeated
interval (30 min). Once the rainfall ceases out and falls below the alert threshold value,
the same must be communicated after lapse of sometime (30 min) to all stakeholders,
which may read as “ALERT landslide warning withdrawn”.
In case if the rainfall goes unabated and subsequently crosses the ALARM threshold
then ALARM warning to be issued to villagers using same medium as discussed above
but with continuous whistle sound. Communication to BDMO can be via telephone or
sms or WhatsApp group with message text saying “ALARM landslide warning issued”.
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Once the rainfall ceases out and falls below the alert threshold value, the same must be
communicated after lapse of sometime (1-2 hour) to all stakeholders, which may read
as “ALARM landslide warning withdrawn but ALERT warning in place”.
Preparedness for timely response
It is essential that communities understand their risks; respect the warning service and
knowhow to react. A mock-drill was carried out to make local people understand the
standard practice they should adopt in response to the ALERT and ALARM warnings
(Fig.6). The villagers ran to the designated safe shelters (Fig. 6D).
The BDMO should keep a close liaison with the disaster rescue force and other
emergency services so that they can made themselves available as and when their
services are required. Even they could facilitate the process of evacuation, if required.

Figure 6. Mock-drill carried out at Giddapahar to sensitize the local community on preparedness
and response: (A) GSI official briefing the in-charge, (B-C) local community moving to safe
shelter after receiving warning and (D) local community at safe shelter.

What is the advantage of People-centric L-EWS?
Regional landslide hazard forecasting and warning services in Himalayan condition is
still an evolving domain of research as it involves many inherent uncertainties and
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operational barriers, involvement of multiple agencies, problems of ownerships etc.
which limits its degree of precision. Therefore, GSI believes that putting People-centric
L-EWS is ideal for landslides as their spatio-temporal forecasting is extremely difficult
particularly from a remote distance. Also making all the four inter-related key elements
of EWS to work in sync at all times and across all sectors is practically not feasible
given the uncertainty in the hazard. Further, the local community are the first responder
in case of a disaster and therefore they should be made aware of the surroundings
where they live, the hazard present and ways to monitor them for timely response.
This is a significant step taken jointly by GSI and the Darjeeling District Administration in
reducing landslide risk in the area. An effective utilization of the system will ensure
reduction in the life loss due to landslide. The community can take decision about the
impending danger after analyzing the ground situation at site and hence can manage
the warning more efficiently. A billboard placed in the village will help to sensitize local
people, students and keep them aware about the content, role and responsibility (do
and don‟ts).
The aim is to have this system included as an integral part of the society living in
landslide prone areas and to be part of their daily curriculum. This will help to enhance
the coping capacity of individuals living in landslide prone areas.
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Figure 7. Some glimpse of interaction with State Government officials.
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