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1.0. Introduction
Landslides are one of the common natural as well as man-made hazards in the Western
Ghats mountain ranges of south and southwest India. Every year during monsoon,
landslides occur in the fragile hill slopes of these mountain ranges; thus causing direct
loss to life and property, and indirect loss by blocking the surface transportation and
communication routes. In order to reduce the risk of mass movements, the challenge of
effectively tackling landslide disasters is an absolute necessity. An important aspect in
this regard is to make people aware of the landslide phenomenon and related disasters.
The capacity building through such awareness programmes will help in increasing the
coping capacity of the stakeholders in fighting/ tackling the landslide hazard.
In a step forward to timely mitigate landslide disaster, the Union Government, on the
advice from the National Disaster Management Authority (NDMA), constituted a highlevel Scientific and Technical Advisory Committee (TAC) on Landslide Mitigation
and Management in India, vide the Gazette of India Notification dated 25 September
2012. The TAC is to act as an “Apex Body” of the Government of India and is to serve as
“Think-tank” to nurse landslide sector with cutting edge science and technology, fresh
ideas and stimulus. The committee would look into all matters pertaining to landslide
mitigation and management including a) recommending suitable techniques and scale
for landslide hazard mapping, b) monitoring of landslides, c) research and development,
d) human resource planning and e) training and capacity development.
To implement one of the action-points of the 2nd TAC meeting, held on 23 March 2014,
the Joint Secretary, MoM wrote a letter to all Chief Secretaries of Landslide prone state
of the country to organise an Awareness Workshop on Landslide in their respective
states in collaboration with Geological Survey of India and National Institute of Disaster
Management (NIDM), New Delhi. Subsequently, as a follow up, Government of Kerala,
through its State Disaster Management Authority (KSDMA) proposed to undertake a one
day Landslide Awareness Workshop for Planners and Administrators on 25 August 2014
at Thiruvananthapuram. The Workshop aimed to achieve a synergic co-operation and
collaboration amongst GSI, the ‘Nodal Agency’ for Landslide Studies in India and the
Kerala State government in dealing with landslide hazard, its mitigation and
management.

2.0. Aims and Objectives
The objective of analysing landslide hazard in an area is to utilise the result in selecting
appropriate landslide risk reduction strategies and to make life and property safe from
landslide. However, this does not happen always and most often results of the hazard
analysis remain unutilised. The under or non utilization of results in pre disaster planning
could be due to several reasons, including difficulties in understanding the scientific
content/meaning of the models, language of the report and lack of information on the
practical significance and utility of the maps. For successful implementation of landslide
report, a public education program is essential to ensure that people of landslide proneareas understand the landslide hazard, its causes, the appropriate precautions, and
actions that should be taken to prepare for and respond to landslide events. Although,
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there are several ways to make people aware of the potential landslide disasters, but the
most effective method is involving the public or relevant stakeholders directly in the
awareness programme.
With this aim, GSI in association with KSDMA organised a one-day Awareness
Workshop on Landslide and Climate Change on August 25, 2014 at
Thiruvananthapuram, Kerala. The main objectives were:
1. To appraise the nature and quantum of landslide investigation/studies carried out
by GSI in Kerala. The aim is to appraise the administrators/planners about the
available reports on landslides that can be consulted for effective land use
planning,
2. To appraise the precaution and slope stabilisation measures that can be
considered while cutting slopes for laying out roads or buildings. The aim is to
make planners aware about good land use practices and engineering solutions to
cut slope problems,
3. To appraise about causes of landslides in Kerala. The aim is to bring qualitative
improvements in understanding and approaches in tackling landslide hazard,
4. To know the expectations of the state governments and other stakeholders of
their committed and continuous involvement in landslide mitigation and
management. The aim is to make the scientific efforts and investment “relevant
to society” and for ensuring the optimal utilization of the results,
Such Contact/Awareness Workshop will help in understanding the requirements of State
Government in landslide issues; will pave the way for a common platform for
deliberation and discussion amongst scientists and individuals engaged in landslide
studies and will link administrators, planners and developers with the scientists engaged
in this work.

3.0. Awareness workshop on landslide at Thiruvananthapuram,
Kerala
A one-day Awareness Workshop on the Landslide and Climate Change was jointly
organised by Geological Survey of India, SU: Kerala, Southern Region and Kerala State
Disaster
Management
Authority,
Thiruvananthapuram
at
Muscat
Hotel,
Thiruvananthapuram, Kerala on 25 August, 2014 under the supervision of Shri N.
Kutumba Rao, Deputy Director General, SU: Kerala, GSI and overall guidance of Shri
Harbans Singh, Director General, GSI. The Awareness workshop, inaugurated by the
Chief Guest: Shri E.K. Bharat Bhushan, Chief Secretary, Government of Kerala, was
attended by scientists, Scholars, Planners and Administrators of Kerala. A brochure
designed by GSI (Annexure-I) containing important information on landslides such as
“dos and donts”, list of contact persons, work carried out by GSI, cartoons for landslide
management practices etc was distributed to each participant.
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3.1.

Programme

The program for the workshop was formulated with the aim to provide overview of
landslide issues in Kerala, its mitigation options and ways to effectively tackle landslide
hazard. The deliberations were designed in ways that can be understandable to Planners
and Administrators of Kerala. To achieve the same, lectures in Malayalam were also
included. Also, specific request was made to National Institute of Disaster Management
(NIDM), New Delhi for their involvement and sharing expertise related to conducting
such community based awareness programme, but due to some pressing engagements,
NIDM could not able to participate. Finally, the awareness workshop was conducted as
per the program mentioned in Table 1 below. However, as directed by the Chief
Secretary, Government of Kerala and the Chairman of the Inaugural Session, each of
participants introduced themselves personally before formally initiating the meeting.
Table 1: Detailed programme

Inaugural Function (10.00-11.00 hrs)
Chairman: Shri E.K. Bharat Bhushan, Chief Secretary, Govt. of Kerala
10.00-10.05 hrs
Welcome by Shri N. Kutumba Rao, DDG, GSI, Kerala
10.05-10.15 hrs
10.15-10.20 hrs

Address by Shri Dr. Keshav Mohan, Director, ILDM, Kerala
Address by Shri M. Raju, Dy. Director General, National Mission
Head - IV, GSI, Kolkata
10.20-10.35 hrs
Address by Shri Harbans Singh, Director General, GSI
10.35-10.40 hrs
Release of GSI Report entitled “Post Disaster Landslide Studies in
Kerala”
Release of GSI Report entitled “Landslide Susceptibility Mapping on
macro scale along the major road corridors in Idukki district,
Kerala”
10.40-10.55 hrs
Address by Chairman, Shri E.K. Bharat Bhushan, Chief Secretary,
Govt. of Kerala
10.55-11.00 hrs
Vote of Thanks by Shri C Thanavelu, Director, EG & Landslide, GSI,
Kerala
11.00-11.30 hrs
Tea Break
Interactive Session-I (11.30-13.00hrs)
Chairman: Shri Harbans Singh, Director General, GSI
11.30-11.50 hrs
Overview of landslide studies carried out by GSI in Kerala by Shri
C. Thanavelu, Director, EG & Landslide, GSI, Kerala
11.50-12.00 hrs
Interaction
12.00-12.15 hrs
Landslides and land subsidence in Western Ghats (in Malayalam)
by Dr. G. Shankar, Scientist F, NCESS, Thiruvananthapuram
12.15-12.20 hrs
Interaction
12.20-12.35 hrs
Vegetative control of landslides by Dr. Sekhar L. Kuriakose,
Member, SDMA, Kerala
12.35-12.40 hrs
Interaction
12.40-12.55 hrs
Role of GSI in study of landslides by Shri M Raju, DDG & NMH-IV,
GSI, Kolkata
12.55-13.00 hrs
Interaction
13.00-14.00 hrs
Lunch
Interactive Session-II (14.00-15.00hrs)
Chairman: Dr. G. Shankar, Scientist F, NCESS, Thiruvananthapuram
14.00-14.10 hrs
Site specific landslide investigation and remedial measures by Dr.
Saibal Ghosh, Suptdg. Geologist, GHRM Cell, GSI, Kolkata
14.10-14.15 hrs
Interaction
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14.15-14.25 hrs
14.25-14.30 hrs
14.30-14.40 hrs
14.40-14.45 hrs
14.45-15.00 hrs

3.2.

Analysis of causative factors of slope instability in Kerala by Dr. S
Sreekumar, Christ College
Interaction
Landslide forecasting using rainfall threshold in Western Ghats
by Dr. Pankaj Jaiswal, Suptdg. Geologist, GHRM Cell, GSI, Kolkata
Interaction
Concluding Remarks and Vote of Thanks by Dr. Sekhar L.
Kuriakose, Member, SDMA, Kerala

Participation

A large number of delegates from various Kerala State Government Departments,
Universities/ Institutes and Central Agencies have attended the workshop. Besides the
above, 15 delegates from Geological Survey of India also attended the workshop. The
detailed list of participants is presented in Table 2 below.
Table 2: List of participants
SL. NO

NAME AND DESIGNATION

AFFILIATION

1

Smt. K. Girija, Deputy Collector

Collectorate, Kottayam

2

Shri K.T. Varghese Panicker, Deputy Collector

Collectorate, Kollam

3

Shri N Sasikumar, Deputy Collector

Collectorate, Pathanamthitta

4

Shri P.V. Ramadas, Deputy Collector

Collectorate, Kasargode

5

Dr. K.A. Nazar, Deputy DMO

DMO, Palakkad

6

Shri Abdul Rasheed K, Asst. Divisional officer

Asstt.
Divisional
Ernakulam

7

Shri E.N. Raju, JS

Collectorate, Thrissur

8

Shri A. Radhakrishnan Nair, SS

Collectorate, Thrissur

9

Shri Hassan U. M., Inspector of Police

Ernakulam, Rural

10

Shri K. K. Raveendran, Dy.S.P.

DPO, Thrissur Rural

11

Shri K. R. Chithradharan, Deputy Collector

Collectorate, Alappuzha

12

Shri C. Premji, Jr. Superintendent

Collectorate, Alappuzha

13

Shri Anilkumar S., Technical Assistant

Fisheries Department, Kollam

14

Shri P. Subhan, Deputy Tahsildar

Taluk office, Peerimedu

15

Dr. Krishna Kumar

DMOH, Kollam

16

Smt. M.E Jameela, Deputy Collector,(DM)

Collectorate, Ernakulam

17

Shri Shaji. P.K, Junior Supdt.

Collectorate, Ernakulam

18

Shri V.E. Abbas, Deputy Tahsildar

Taluk office, Thodupuzha

19

Shri A. Abdul Samad

Collectorate, Wayanad

20

Shri K. Ramachandran, District collector

Collectorate, Palakkad

21

Shri Babu. O.A, Junior Supdt.

Collectorate, Palakkad

22

Shri Anzubabu. K.P, Jr. Supdt.

Collectorate, Malappuram

23

Shri Sunil Rajan. K, Sr. Clerk

Collectorate, Malappuram

24

Shri Praveen. T, Sr. Clerk

Collectorate, Malappuram

25

Shri Jagannivasan, Sr. Clerk

Collectorate, Malappuram

26

Shri K.V. Muraleedharan, Deputy collector

Collectorate, Kozhikode

27

Shri Shinoi. K.R., Assist. Divisional Officer

Fire& Rescue Service, Idukki

28

Dr. S. Sreekumar, Assoc. Professor

Christ college, Irinjalakkuda

29

Shri G. Sankar, Scientist ‘F’

NCESS, Thiruvananthapuram
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Office,

30

Shri Prabhakaran V.K, Joint Secretary

Collectorate, Kannur

31

Shri Muhammad Siyad, Sr. Clerk

Collectorate, Kannur

32

Shri N Vijayan, Dy Tahasildar

Taluk office, Kothamangalam

33

Shri Amalraj M, Asst. Professor

ILDM

34

Shri Gregory. K. Philip

Devikulam

35

Shri Asharaf Ali K.M, Asst. Divisional Officer,

Fire& Rescue Service, Kannur

36

Shri Ramesh Krishnan

UNDP

37

Dr. K. Sututa

DMOH, Ernakulam

38

Shri Chandran Pilla. V.R, JS

Collectorate, Idukki

39

Dr. T. Nandakumar

Govt. College, Malayinkeezhu

40

Shri Sunil K. Babu

SEOC, Thiruvananthapurm

41

Smt. Siji M. Thankam

SO SDMA

42

Shri Faisal T. Illiyas

ILDM

43

Ms. Parvathy S., JRF

SEOC

44

Shri Pradeep G.S., JRF

SEOC

45

Ms. Mary Midhula, JRF

SEOC

46

Ms. Amrutha Thampi Rajan, JRF

SEOC

47

Ms. Ninu Krishnan, JRF

SEOC

48

Ms. Sruthy Ravindran, JRF

SEOC

Apart from the above participants, for successfully conducting the workshop several GSI
officers were actively involved with specific responsibilities, the list of which is mentioned
in Table 3 below.
Table 3: List of GSI officers for the Workshop
Sl. No

Name and Designation

Affiliation

1

Shri Harbans Singh, Director General, GSI

GSI, CHQ

2

Shri M. Raju, DDG and NMH-IV

GSI, CHQ

3

Shri C. Muraleedharan, Director(P)

GSI, CHQ

4

Dr. Saibal Ghosh, Superintending Geologist

GSI, CHQ

5

Dr. Pankaj Jaiswal, Superintending Geologist

GSI, CHQ

6

Shri P. A. Ramesh Babu, Deputy Director General

GSI, Hyderabad

7

Shri N. Kutumba Rao, DDG, GSI, Kerala

GSI, Kerala

8

M. Suresh Chandran, Director(TC)

GSI, Kerala

9

Shri C. Thanavelu, Director, EG & Landslide

GSI, Kerala

10

Smt. Frincy. R. M, Senior Geologist

GSI, Kerala

11

Shri Sachin R, Senior Geologist

GSI, Kerala

12

Shri Praveen K.R., Geologist

GSI, Kerala

13

Smt. Rakhi Gopal R., Geologist

GSI, Kerala

14

Shri Vishnu C.S, Geologist

GSI, Kerala

15

Shri Sulal N.L, Geologist

GSI, Kerala

4.0. Workshop proceedings
A total of 07 presentations were made in two interactive sessions. Apart from
inaugurating the workshop, the inaugural session included deliberations on broad
objectives of the workshop, GSI’s mandate and expectations of TAC on Landslide
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Mitigation and Management – the Apex Think Tank of the Government of India on
Landslide Mitigation and Management in dealing with landslide hazard. The salient points
on the deliberations that took place in the inaugural and two interactive sessions are
enumerated below.

4.1.

Inaugural Session

The inaugural session starts with briefing in Malayalam by Dr. Sekhar L. Kuriakose,
Member, KSDMA on the essence of conducting the awareness workshop.

Photo 1: Shri N. Kutumba Rao, DDG, GSI, SU : Kerala welcoming the dignitaries, guests and
participants. Dignitaries from L to R : S/Shri M. Raju, DDG, NMH-IV, GSI; Harbans Singh, Director
General, GSI; E. K. Bharat Bhushan, Chief Secretary, Govt. of Kerala and Dr. Kesava Mohan,
Director, ILDM, Kerala

Shri N. Kutumba Rao, DDG, GSI, SU: Kerala at the very outset welcomed the
dignitaries on dais by a bouquet of flower and extended a warm welcome to all the
participants. He gave a brief account of the purpose of conducting the awareness
programme jointly with KSDMA and the directives from the Secretary, Ministry of Mines
and the Chairman of the Technical Advisory Committee (TAC) on Landslide Disaster
Mitigation and Management of India. He informed that this workshop could be organised
at the short notice with the directions and patronage of the Chief Secretary, Government
of Kerala and from the Director General, Geological Survey of India. He profusely
thanked Shri E.K. Bharat Bhushan, Chief Secretary, Government of Kerala for his
support in organising this awareness programme of high societal value.
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In his address Dr. Keshav Mohan, Director, ILDM appreciated the initiation taken by
GSI and the Government of Kerala in dealing with landslide disaster. He emphasised the
importance of such awareness programme in increasing the knowledge base, learning
and evolving plans for landslide mitigation. He also appreciated the support of the Chief
Secretary, Govt. Of Kerala in conducting such programmes which will help in designing a
path forward to ensure safety to people.
In his address, Shri M. Raju, Deputy Director General and National Mission Head IV, GSI highlighted the importance of the workshop in reference to the NDMA guidelines
of 2009 and the decisions taken in the second TAC meeting on 23 March, 2014 at New
Delhi. He stressed the need of holding such awareness programme on regular basis to
minimise landslide risk. He elaborated GSI’s role in landslide studies and highlighted the
need of joint collaboration with state agencies to complete landslide hazard mapping of
0.42 million sq. km hill area of the country. In his address, Shri M. Raju stressed the
need of understanding natural process and dynamics that lead to landslide phenomenon
in order to reduce the risk. At the end, he remarked that both GSI and other
state/central institutions should work in tandem so that there should not be any
repetition of work.
In his address, Shri Harbans Singh, Director General, GSI highlighted the role of GSI
in geoscientific investigation extending from land to ocean. He highlighted the role and
mandate of GSI, particularly after 2004 when Ministry of Home Affair declared GSI as
Nodal Agency for Landslide studies in the country. One of the important components in
this regard is to guide the state governments in dealing with landslide hazard. He
stressed the importance of incorporating zonation maps, similar to earthquake
microzonation maps, in land use planning for the benefit of the society. In his address,
Shri Harbans Singh elaborated the importance of the recently launched National
Landslide Susceptibility (NLSM) programme, which aims to prepare landslide
susceptibility maps of the country with the help of National Remote Sensing Centre
(NRSC), Hyderabad. He also thanked Kerala State Government for coming forward in
organising this awareness programme which will help in taking timely precautionary
measures. He also reiterated the importance of utilising landslide reports in land use
planning for the betterment of the society.
In his address, the Chairman of the Inaugural Function, Shri E.K. Bharat Bhushan,
Chief Secretary, Government of Kerala stated that this workshop is taking place at
the time when rains are heavier than what was expected in this landslide prone state of
Kerala. He cited examples from Tsunami, which has 5 hours warning time gap provided
by INCOIS, Hyderabad and remarked that the disaster was mainly due to the lack of
awareness among people. He also appreciated the commendable work being carried out
by KSDMA in dealing with landslide hazard. He appreciated GSI for organizing the
workshop and mentioned that the rainfall probably the main causative factor for
landslides as happened in Idduki in 2013. He also stressed that the cause of landslide
disaster is also due to ingression of population towards more vulnerable areas. In his
address, Shri Bharat Bhushan stressed the need of having landslide susceptibility map
up to the village level and to carry out awareness programme up to at least district level
for effective management of landslide disaster. He has expressed his opinion of
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protecting the cut slopes along the roads by using wire mesh especially the rock fall
zones along the narrow roads. He concluded his speech with the advice that central
theme of any mitigation measure should be towards "Safer State".

Photo 2: Address by the Chairman of the Inaugural Function, Shri E.K. Bharat Bhushan, Chief
Secretary, Government of Kerala

Shri C. Thanavelu, Director, Engineering Geology & Landslide Division, GSI, State Unit:
Kerala proposed vote of thanks while profusely thanking the Chief Secretary,
Government of Kerala and the Director General, GSI for the directions and support. He
thanked all other participants for attending the awareness workshop.

4.2.

Release of Landslide Reports

Shri E. K. Bharat Bhushan, Chief Secretary released the report on "Post Disaster
Landslide Studies in Kerala" carried out by GSI subsequent to landslide events of 5
August 2013 in Kerala. The event resulted in loss of 14 human lives and heavy damage
to the property, particularly along the roads. The report contains detailed inventory of
145 landslides, including photographs and suggestions on preliminary remedial
measures.
Shri Harbans Singh, Director General, GSI released the report on "Landslide
Susceptibility Mapping on Macro Scale along the Major Road Corridors in Idukki District"
carried out by GSI, State Unit: Kerala during Field Season 2013-14. The report pertains
to landslide susceptibility mapping on 1:25,000 scale for about 414 line km road
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corridors in Idduki district, Kerala. The map demarcates high, moderate and low
susceptible areas along the road corridor.

Photo 3: Shri. E. K. Bharat Bhushan, Chief Secretary, Govt. of Kerala releasing the report on
“Post disaster landslides studies in Kerala”.

Photo 4: Shri. Harbans Singh, Director General, GSI releasing the report on “Landslide
Susceptibility Mapping on Macro Scale along the Major Road Corridors in Idukki District”.
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4.3.

Interactive Session-1

Chairman:

Shri. Harbans Singh, Director General, GSI

Total presentations delivered: Four (04)
4.3.1. Presentation 1
Title:

Overview of landslide studies carried out by GSI in Kerala

Speaker: Shri C. Thanavelu, Director, EG & Landslide, GSI, Kerala
Salient points presented: Presented overview of landslide studies carried out by GSI in
Kerala both pre and post 2004 when GSI was declared as a ‘Nodal Agency’. Briefly
highlighted causative and triggering factors, and mitigation measures for landslides.
Reported number of landslides being taken up for detailed study in Kerala and gave
photographic accounts of few major landslides. Reported number of landslide hazard
zonation carried out in Kerala.
Comments
 Whether the reports generated by GSI is submitted to the local administration.
Whether the report is written in Malayalam or English and whether GSI gives
mitigation measures in the report (Shri Manoj, UNDP)
Response to comments
 All GSI reports of landslide investigation are uploaded in GSI portal. Regarding
mitigation measures, GSI cannot do it directly but can take up the supervisory role on
request. He reiterated to adopt all recommendations given in the report by the
implementing agencies (Shri C. Thanavelu, Director)
 Shri M. Raju, Dy. DG, NMH-IV advised that GSI, State Unit: Kerala may submit the
abstract, conclusions and recommendations in Malayalam for the benefit of the local
administrators and all landslide related reports to be provided to the State
Government.
4.3.2. Presentation 2
Title:

Landslide and Land subsidence in Western Ghats

Speaker: Dr. G. Shankar, Scientist F, NCESS, Thiruvananthapuram
Salient points presented: Presentation was made in Malayalam. Highlighted human
intervention in the form of diversion of natural drainage in higher slope for cultivation,
road construction and terracing as the main cause for landslide and subsidence. He also
stressed and discussed about soil piping that are causing havoc in land subsidence and
initiating landsliding.
Comments
 Why it should not be made mandatory for taking clearance in respect of landslide
vulnerability for any construction and why not bring insurance in case of landslide loss
(Dr. Pankaj Jaiswal, Suptdg Geologist, GHRM Cell, GSI)
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 Opined that NCESS and ILDM have carried out landslide susceptibility mapping in
Kerala and GSI is also carrying out NLSM programme in Kerala, and therefore to avoid
duplication of work the same may be discussed in CGPB and SGPB meeting. GSI, SU:
Kerala should take up the issue in the coming SGPB meeting (Shri Harbans Singh,
DG, GSI)
Responses to comments
 Under Disaster Management Act, the provision of landslide clearance is already
incorporated, but it is not yet made feasible to practice it. However, the way people
demand land in Kerala (as Govt. try to allocate at least 3 cents of land to each family)
we should attempt to devise system to use landslide susceptibility map in land use
planning. Also in 14th Finance Committee, the State Government is trying to make
provision for insurance in case of natural disaster (Dr. Sekhar L. Kuriakose, Member,
KSDMA)
 Shri M. Raju, Dy. Director General, NMH-IV explained that it is not the duplication of
work as the GSI's work includes latest standards and more number of parameters.
He also explained that the aim of NLSM programme initiated by GSI is to prepare the
seamless landslide hazard zonation map of the country adopting the latest
methodology. He has also stated that the different states adopting different
methodologies causing constraints in the preparation of seamless map. He further
informed that the Field Season Programme on NLSM was prepared following the
discussions and decisions in the advisory committee.
 Shri Harbans Singh, Director General, GSI suggested to take the inputs from NCESS
while compiling the map.
4.3.3. Presentation 3
Title:

Vegetative control of landslides

Speaker: Dr. Sekhar L. Kuriakose, Member, SDMA, Kerala
Salient points presented: Presentation was made in Malayalam. Highlighted the root
system of plants and its role in controlling land degradation and landslides.
He
presented a case study on rubber plantation in Kottayam District. He informed that
rubber plantations are cut when found the yield is not economical, thus causing more
landslides. He attributed deforestation, which is taking place at the rate of 1.16% in
Kerala, as one of the main causes for landslides. The study forms the part of the
research work carried out in Kerala. Also presented details on spatial distribution of fatal
landslides since 1963 and stressed that the fatal landslides are increasing geometrically.
Comments
 Why landslide occur in untouched forest and whether increase in landslide fatalities is
related to the increase in population (Shri K.K. Raveendran, Dy. SP)
 Removal of rubber trees results in loss of cohesion thereby causing instability (Shri
Anil Kumar, Tech Secretary, Fisheries Dept.)
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 Shri C. Muraleedharan, Director (G), GSI asked in view of apprehension that rubber
plantation would disappear in Kerala by 2050; a suitable substitute to rubber
plantation may be suggested.
 Shri Harbans Singh, DG, GSI questioned about efficacy of the model in terms of its
applicability and interpretation over large area, particularly for entire Kerala
Response to comments (Dr. Sekhar L. Kuriakose, Member, SDMA, Kerala)
 Though landslides occur in unpopulated areas, the number of landslides in such areas
will be comparatively less.
 The cutting of rubber trees results in creation of a pipe promoting infiltration affecting
the compactness of the soil.
 The farmers of Kerala are adaptive and switch the cultivation whenever it becomes
unproductive, history proves that. Studies are required to identify suitable plantation
to replace rubber.
 The author reacted that the model holds true for the State and proved his theory by
presenting relevant map for entire Kerala.

4.3.4. Presentation 4
Title:

Role of GSI in study of landslides

Speaker:

Shri M. Raju, DDG and NM-IV, GSI

Salient points presented: Presented
studies under different heads: Pre and
activities in developing early warning
dissemination policies, GHRM Cell etc.
the capacity building.

detailed account of role of GSI in landslide
post disaster studies, landslide hazard mapping,
system, joint collaboration, role of LHIM, data
Highlighted the role of Training Institute, GSI in

Comment
 Whether GSI, TI sends training calendar to different states for information (Dr.
Sekhar L. Kuriakose, Member, SDMA, Kerala)
Response to comment
 GSI, TI put the annual training calendar in GSI portal for public viewing. If request
comes from the State Government for some specific training then the same can be
customised. GSI can also offer Tailor-made courses if state can depute sufficient
number of officials for training. The training can be done in Kerala in collaboration
with State Government or for few applicants training can be given in GSI, TI,
Hyderabad (Shri Harbans Singh, DG, GSI)
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4.4.

Interactive Session-2

Chairman:

Dr. G. Sankar, Scientist (F), NCESS, Thiruvananthapuram

Total presentations delivered: Three (03)
4.4.1. Presentation 5
Title:
Speaker:

Site specific landslide investigation and remedial measures
Dr. Saibal Ghosh, Suptdg. Geologist, GHRM Cell, GSI, Kolkata

Salient points presented: Presented illustrations and pictorial depiction of different
control and slope stabilisation measures to prevent landslides for both cut and natural
slope failures. He showed some examples from known literatures and work carried out in
Himalaya.
Comment
 Shri C. Muraleedharan, Director (Geology) requested for suggestion on the mitigation
measures for Varkala cliff.
Response to comment
 Dr. Saibal Ghosh explained that detail studies need to be carried out. Immediate
stabilisation work such as filling of cracks using coal tar can be taken up.
 Shri Harbans Singh, Director General, GSI advised to take up detailed study of
Varkala cliff to suggest protection measures.
4.4.2. Presentation 6
Title:

Analysis of causative factors of slope instability in Kerala

Speaker: Dr. S Sreekumar, Christ College, Kerala
Salient points presented: Presented examples of different landslides in Kerala,
highlighting their cause. The author remarked that 65% of landslides are related to cut
slopes or highly unstable slopes.
4.4.3. Presentation 7
Title:
Speaker:

Landslide forecasting using rainfall threshold in Western Ghats
Dr. Pankaj Jaiswal, Suptdg. Geologist, GHRM Cell, GSI, Kolkata

Salient points presented: Presented forecasting of landslides using rainfall threshold.
He presented a case study from Nilgiri hills, Tamil Nadu where he showed 100%
forecasting capability of the threshold based model. He also cautioned that landslide
depends on the terrain condition, hence threshold has to be generated for specific terrain
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and geo-environmental condition. One threshold for entire Kerala may lead to wrong
prediction.
Comments
 How can state government help GSI in providing higher resolution rainfall data so that
taluk level rainfall thresholding can be attempted (Dr. Saibal Ghosh, GSI)
Response to comment (Dr. Sekhar L. Kuriakose, Member, SDMA, Kerala)
 At present district level rainfall data is available for last 10 years. For Taluk level,
putting rain gauge station, even Tipping bucket type, is very difficult and
unmanageable. The cost will be high as one person has to be engaged solely for the
purpose. Kerala presently uses rainfall prediction model of IMD along with their own
integrated rain gauge network to forecast landslides and issue necessary warning. In
Kerala, 8 cms and 13 cms of rainfall in 2 days are taken as threshold for sending
warning of probable landslides.
 In response, Dr. Pankaj Jaiswal suggested that one threshold for entire Kerala may
not be sufficient as it will lead to many false warning.
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Glimpse of the Interactive Session in progress

4.5.

Concluding Remarks

Dr. Sekhar L. Kuriakose, Member, KSDMA made the concluding remarks and proposed
vote of thanks. At the outset, he thanked each and everyone for attending the
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awareness workshop and for the active participation. He told that the present awareness
workshop has been organised in such a way that both English and Malayalam lectures
were involved so that all can understand. He mentioned about the contact classes to be
conducted involving different departments and briefed about the warnings that have
already been issued and told that one of the aims of the workshop was to make
everyone understand the science behind the warnings. When road construction proposals
are being considered by General Administration, they can seek clarification about the
safety aspect to ensure whether the area is prone to landslide and if so, whether
precautionary measures have been adopted. Such a question from the concerned
authority will carry lot of weightage.
He emphasised the importance of the warnings and requested all concerned to give due
seriousness to such warnings so that causality can be minimised. He also mentioned
about the need for cooperation among all the concerned departments. He appreciated
the role played by GSI and NCESS and the need for involvement of Universities and
colleges in matters related to disaster management. He also mentioned about the
briefing given to Director General of Police earlier and the role of police in disaster
management.
He profusely thanked and expressed his gratitude to the DG, GSI for his involvement in
the programme, chairing one session and attending the presentation almost to the end
of the programme. He thanked Dr. S. Sreekumar, Associate Professor, Christ College,
Thrissur for offering to host the next awareness programme.
He also thanked Shri. M. Raju, DDG and National Mission Head and all the participants
from GSI. The proposed International workshop “Surakshayanam” to be held in
September 2014 was also mentioned. Special mention was made about the Malayalam
lectures given by Shri. G. Shankar and Dr. S. Sreekumar.
He concluded by conveying special thanks to Director, ILDM and also each and every
participant.
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ANNEXURE - I

Status of landslide studies by GSI

Landslide Information Sheet

Awareness Workshop on
Landslides & Climatic Change

Macro/Meso scale Landslide Hazard Zonation

Site-specific studies
Detailed mapping in<1:5000 scale
Kuttikanam slide, Peerumedu Taluk
Vattoli slide, Thalappilly Taluk
Kuppukada slide, Vadakara Taluk
Govt. College, Devikulam Taluk
Palathumkadavu slide, Ayyankunnu
Narappara slide, Vythiri Taluk

North Ommala slide, Mannarkkad Taluk
Varkala beach slide, Chirayinkil Taluk
Kunnamangalam Vayal slide, Vythiri Taluk
Konnathadi slide, Udumbanchola Taluk
Chengara slide, Kottavumala
Kundarachola (SH-305), Chittur Taluk

Jointly organized by
12-point First Information Report (FIR) for landslide
reporting by local authorities, person (s) and eye-witness

Item
Date & Time of occurrences
Location
i. Village/ Town, ii. Tehsil/ Taluk, iii. District, iv. State, v. Geographic Coordinates in Latitudes/ Longitudes and Toposheet No
3.
Dimension (m)
i. Length, ii. Breadth, iii. Depth
4.
Type of landslide
i. Rockslide/ Fall, ii. Overburden slide/Fall
5.
History
i. Old, ii. New
6.
Material involved
i. Rock, ii. Overburden
7.
Whether in road cutting / river bank / natural hill slopes
8.
Structure affected
i. Road/ Railway line, ii. Houses, iii. Land (Barren/ Cultivated), iv. Forest, v.
Civil Projects
9.
Casualties
i. Human, ii. Livestock
10.
Rainfall
i. During last 24 hours, ii. During week prior to landslide, iii. If rainfall data
is not available, local assessment may be given
11.
Causes of landslide (As per local assessment)
12
Existing remedial measures and recommendations if any
Signature:
Name:
Reporting done by
Address:
E-Mail & Phone No:

Contact Details

LHZ of Amboori Town &
its environs, Trivandrum

LHZ map of Munnar

Names and addresses of officers from the Geological Survey of
India to be contacted for information on landslides

Town and its environs

Important Technical Reports of SU: Kerala, GSI
Title

Field Season

Landslide Hazard Zonation in and around Kurisumala area,
Meenachil Taluk, Kottayam district, Kerala (TS 58C/14)
Landslide Hazard Zonation on Mesoscale for Munnar, Devikulam
Taluk, Idukki district, Kerala ( TS No. 58F/4)
Landslide Hazard Zonation on mesoscale of Amboori and adjacent
areas, Thiruvananthapuram district, Kerala ( TS 58 H/2 &3)

2006-07

Landslide inventory of Kerala
Detailed site specific study of initiation of landslide at Vattoli,
Thalappilly Taluk, Thrissur district, Kerala ( TS 58B/6)
Detailed site specific study of the landslides at Varkala beach,
Varkala village, Chirayinkil Taluk, Thiruvananthapuram district,
Kerala (TS 58D/10)
Detailed site specific study of Narippara landslide, Padinjarethara
village, Vythiri Taluk, Wayanad District, Kerala
(TS 49M/14)
Detailed site specific landslide study at Government College,
Munnar, Idukki district, Kerala (TS 58F/4)
Detailed site specific study of Konnathadi debris avalanche, Idukki
district, Kerala (TS 58G/1)
District wise Landslide Hazard Zonation on macroscale and
creation of landslide Atlas of Kerala

2007-10
2009-10

2007-08
2008-10

2010-12

GSI and SDMA, Kerala

Sl No
1.
2.

Shri Harbans Singh

Shri N. Kutumba Rao

Director General

Dy. Director General

Geological Survey of India
27, Jawaharlal Nehru Road
Kolkata - 700016

ph: +91-471-2373066
fx: +91-471-2374594
email: ddgkrl@gsi.gov.in

Shri C. Thanavelu

ph: +91-33-22861656
fx: +91-33-22861716
email: dg@gsi.gov.in

Director

2010-12

Living with
Landslides
GEOLOGICAL SURVEY OF INDIA

Wayanad District
2500 sq. km area covered
s
Kurisumala town, Kottayam District
20 sq. km area covered
Munnar town, Idukki District
26 sq. km area covered
Amboori and adjacent area, Thiruvananthapuram
22 sq. km area covered
Road corridor: 40 km of Tamarasseri - Kalpatta road (NH-212); 40 km of
Nilambur-Gudallur road (SH-28); 40 km of Pasukkadavu-Mananthavady road; 40
km of Nenmara-Nelliyampathy road; 45 km of Mananthavady-Irutty road; 80 km
of Neriyamangalam- Munnar road (NH-49); 105 km of Munnar- Kumily road (SH19); 80 km of Mundakayam- Kumily road ( NH-220); 80 km of Thenmala- Tamil
Nadu boundary (NH-208) & 414 km of roads in Iddukki district.

(Landslide Information Brochure)

KERALA

Amboori Landslide of 9 November 2001

Engineering Geology and
Landslide Division

EG & landslide Division
Geological Survey of India
State Unit: Kerala
Manikanteswaram P.O.
Thiruvananthapuram
Kerala - 695 013

2012-13
2012-13
2012-13
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“Dharani Bhavan”, Thiruvananthapuram

Geological Survey of India
State Unit: Kerala
Nettayam, Manikanteswaram
Thiruvananthapuram
Kerala - 695 013
ph: +91-471-2366066
fx: +91-471-2374594
www.portal.gsi.gov.in

fx: +91-471-2374598(O);
ph: +91-471-2374580;
mobile: 09447217815
email: c.thanavelu@gsi.gov.in
eglsdgsisuk@gmail.com

www.portal.gsi.gov.in

25 August 2014

Thiruvananthapuram

Geological Survey of India

is actively involved in the nation building process since 1851. The office at Kerala was established in Thiruvananthapuram in the year 1962 and has been engaged in fundamental geological studies and
mineral investigation in the State. Landslide Division was started in the year 2006 and since then the State Unit regularly monitors all landslide incidences in the State. As part of Field Season Programme, SU: Kerala takes up
site-specific studies, landslide hazard zonation in landslide affected / landslide-prone areas and post disaster landslide studies. Engineering Geology Division started in 2014 to carry out the activities of Engineering Geology in
Kerala. The activities of landslides & engineering geology will be carried out under the umbrella of Engineering Geology & Landslide.

.
Landslide spatial
distribution in
Kerala

Understanding
Landslide
Landslides,
referred as ‘Urul
Pottal’ in Malyalam,
have caused substantial damage to life and
property. Between
1961 and 2012, a total
of 265 valuable lives
were lost in 64 major
landslide events. The most
severe, in terms of fatalities,
was the Amboori landslide
(Thiruvananthapuram) of 11
September 2001 that resulted in 39
casualties. Among the 14 districts of
Kerala, 13 are prone to landslides; the
worst affected being Idukki having
217 notable landslides. This is
followed by Kozhikode (56 slides),
Palakkad (52 slides),
Thiruvananthapuram (53 slides),
Kannur (43 slides), Wayanad (35
slides), Kasaragod (21 slides),
Malappuram (29 slides), Kottayam (41
slides), Thrissur (23 slides) and
Pathanamthitta with 15 notable
landslide incidences.
The highlands of Kerala experience
several types of landslides during
monsoon, of which shallow
debris/earth slides and flows are the
most common. The west facing
Western Ghats scarps, characterized
by thin soil (regolith) cover modified
heavily by anthropogenic activity, is
the most vulnerable physiographic
unit for landslides. The inadequate
land use practices, such as non
treatment of vertical cut slopes,
modification of drainage courses are
the main cause that makes slopes
vulnerable to failure during intense or
prolonged rainfall.

Landslide
Preparedness

Landslide
Prevention

Landslide is the movement of a
mass of rocks, debris or soils (earth)
down a slope under the influence of
gravity.
The movement can be very fast (few
meter/second) to extremely slow
(creep). The size can range from
few m2 (cut slope failures) to few
km2 (submarine landslides).
Landslide can be triggered either by
rainfall, earthquake or by vibration
caused heavy vehicular movement.

Types of movement: (A) fall, (B) topple, (C)
slide, and (D) flow

Features and
landslide

components

of

a

typical

Landslide itself does not cause any harm.
Risk occurs when a landslide hits or
interacts with a person or a property.

Respect the power of the
Potential mudslides

STAY AWAY FROM LANDSLIDE..STAY SAFE
Important to understand that landslide
initiating on a slope from a high
susceptibility zone can also hit Elements at
risk (EatR) located below on a low
susceptibility zone, if EatR fall within its
run-out zone.
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“Although

it is a known fact that landslide disaster cannot be mitigated completely but the loss can be
minimised through effective utilisation of landslide hazard zonation information in urban planning”

A BRIEF NOTE ON CONTACT PROGRAM ON LANDSLIDE RISK MITIGATION
CONDUCTED BY LHIM DIVSION, GSI AT AIZAWL, MIZORAM

Background
Geological Survey of India (GSI), Ministry of Mines has been notified by the
Government of India as the Nodal Agency in the country for Landslides. One of the main
activities of Landslide Risk mitigation is undertaken by GSI is in form of Contact
Programmes in collaboration with the State Governments of the landslide prone States. This
task is undertaken by the Landslide Hazard Information Management (LHIM) Division, GSI
New Delhi as per its approved field season activities.
For the field season 2015-16, LHIM Division had sent communication to the
authorities of the landslide prone Stats for conducting Landslide Risk Mitigation awareness
programmes in their State. Immediate response was received from the Disaster Management
and Rehabilitation (DM&R) Department, Government of Mizoram to host this program and
after consultation, it was decided to organise the contact programme in Aizawl on 22nd July
2015.
From GSI, the following officers were associated as part of the team that delivered
lectures and coordinated for the one day contact programme at Aizawl on 22nd July 2015:
1. B.M. Gairola, Director, LHIM Division, GSI New Delhi
2. Mriganka Ghatak, Superintending Geologist, LHIM Division, GSI New Delhi
3. A. Elow, Geologist, SU: Tripura & Mizoram, GSI Agartala
The team from GSI arrived at Aizawl on 20th July, 2015 and on 21st July 2015 the GSI
team held a series of meetings with the Principal Secretary, DM&R, Director, DM&R,
Mizoram and wherein the modalities of the programme and issues to be discussed during the
event were finalised. The programme schedule is enclosed as Annexure-I.

Inaugural session
DM&R, Mizoram had invited the representatives from the various stakeholder
departments of the State and the meeting was represented by the key departments of the
Government of Mizoram. The list of participants is enclosed as Annexure-II.
Director, DM&R welcomed the delegates and highlighted the importance and timely
conduction of the programme in the State. He mentioned that landslides are a perennial
problem in Mizoram and in the year 2013 in a major landslide incidence in the State 17 lives
were lost. He listed the improper drainages, high rainfall and uncontrolled construction
practices in the State among the major causes of losses arising due to landslides. He stressed
on the need to develop the capacity to mitigate and manage future disasters with a
comprehensive disaster management approach with involvement of the communities and
administration.
In his inaugural address, Principal Secretary, DM&R stated that every monsoon season,
valuable life and infrastructure are lost in Mizoram due to landslides. Landslides constitute
1

the major disaster in the State. He further informed that recently, the State of Mizoram has
successfully conducted a mock drill exercise for earthquakes and such exercises need to be
part of disaster preparedness. He expressed the hope that the contact program on landslide
risk mitigation will be helpful in mitigating and minimising landslide risk in the State.
Presenting the overview of the program, Director, LHIM Division, GSI stated that the
awareness for landslide in particular and disasters need to be disseminated to village level,
even in the remote areas. Stressing on the need to adopt a coordinated approach by all the
stakeholders, he suggested that the critical slopes in the landslide prone areas need to be
continuously monitored. The GSI team handed over the organisers
i.

printed copies of posters on various aspects of landslides,

ii.

information material on landslide terminology (in soft copy),

iii.

First Information Report (FIR) proforma for collecting landslide data from field (in
soft copy),

iv.

BIS guidelines on Preparation of landslide hazard zonation maps (IS 14496 part 2:
1996)

v.

BIS guidelines on Landslide Control guidelines (IS 14680: 1999)

Technical session
The technical session began with a presentation by B.M. Gairola, Director, LHIM
Division, GSI on ‘Landslides: role and functions of GSI’. He discussed the important role
played by GSI as the nodal agency and the background of development starting from the
constitution of the National core group for landslide hazard mitigation, the action plan drawn
up by the group and the subsequent developments in the field of landslide risk mitigation. He
also elaborated on the National Landslide Susceptibility Mapping (NLSM) project of GSI and
the region wise schedule for NLSM. The various support extended to the national
stakeholders was also highlighted by him. The presentation was illustrated with the help of
field photographs from active landslide zones which was very much appreciated by the
audience.
Mriganka Ghatak, Superintending Geologist, LHIM Division GSI made a
presentation on ‘Landslide: salient features and management’ which had detailed description
of the processes associated with landslides, various types, activity classes and styles of
landslides. Each of these topics were illustrated with the help of sketches and field visuals
which was helpful in aiding the audience get conversant with the landslide terminologies,
processes better. As a follow up of the first part of the presentation, he discussed the various
structural and non-structural techniques of landslide mitigation.
One of the important components of developing hazard maps for an area is building
up a landslide inventory that gives details about the time, location, dimension, causes and
many other essential parameters for analysis. But the preparation of landslide inventory
suffers from various gaps in data collection and lack of uniform format. These issues were
highlighted by Mriganka Ghatak, Superintending Geologist, LHIM Division GSI in his
subsequent presentation titled ‘Landslide data- gaps and constraints’ which enlisted the gap
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areas and also discussed the data template developed by GSI for collection of field data from
landslide areas.

The contact program on landslide risk mitigation in session.

The contact program on landslide risk mitigation in session.
3

In his presentation titled ‘Landslide studies in Mizoram’, A. Elow, Geologist, State
Unit, Tripura & Mizoram, GSI presented a detailed overview of the stratigraphy, rock types
and tectonic model of the region. The various lithotypes exposed in the region, their structural
features and potential for landslide generation in these rocks was illustrated by him with the
help of field photographs. He also presented several case studies form the landslide
investigations carried out by GSI in the State.
A panel discussion was included as part of the technical session of the program to
provide an opportunity for the stakeholders of the State to discuss the issues regarding the
recurring problem of landslides in the State, the challenges in addressing them and the way
ahead. Director, DGM, Mizoram asked about various corrective measures that can be adopted
for landslide mitigation with special reference to the suitability of bio-engineering techniques
for landslide mitigation in the context of Mizoram. The GSI team informed the meeting that
bio engineering methods can provide ideal long term solution for addressing the problem of
landslides and selection of mitigation techniques need to be specific to landslides sites. It was
informed to the house that there are several varieties of vegetation that grow stronger roots in
short span of time and can provide long term stability to the area. DGM, Mizoram also stated
that in view of rapid expansion of construction it is essential to ensure adherence to
recommendations for the structure and subsequent supervision during construction for safety
of life and property. The house also unanimously agreed on the need to outreach to the
communities for developing proper understanding of the inherent issues to them. Aizawl
Municipal Corporation (AMC) stated that the building regulations need to be implemented on
ground. The issue of Early Warning Systems (EWS) was also discussed during the panel
discussion. GSI informed the house that application of EWS is for specific sites and for small
areas and is R & D based. It was also informed to the house that developing EWS for the
slides has to sustained in long term.
GSI proposed that conduction of landslide risk awareness through such contact
programmes need to be a continuous process and should be organised at district and village
levels and proposed to extend technical support for such endeavours.
The meeting ended with Vote of Thanks by the Special Secretary, DM&R.
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Annexure-I
GOVERNMENT OF MIZORAM
DISASTER MANAGEMENT & REHABILITATION DEPARTMENT
PROGRAMME SCHEDULE
INTERACTIVE PROGRAMME ON LANDSLIDE RISK MANAGEMENT

Date : 22nd July, 2015
Venue : Secretariat Conference Hall
Moderator : Principal Secretary, DM&R
Participants: State and District Level
Government Officials
Sl. No.

1.
2.
3.

1.
2.
3.

4.
5.
6.

7.

Officers,

Engineers,

College

Topic and Presentation
Resource Person/Facilitator
Registration
INAUGURAL SESSION
Welcome address
Director, DM&R
Inaugural address
Principal Secretary, DM&R
Overview of the programme
B.M. Gairola, Director, GSI
Tea break
Technical Session
Landslide: role & functions of B.M. Gairola, Director, GSI
GSI
Landslides: Salient features
Mriganka Ghatak,
and management
Superintending Geologist, GSI
Landslide studies in Mizoram
A. Elow, Geologist, GSI, State
Unit Tripura and Mizoram
Lunch Break
Technical Session
Landslide mitigation in
Sr.Geologist,DGM,
Mizoram
Government of Mizoram
Landslide data-gaps and
Mriganka Ghatak,
constraints
Superintending Geologist, GSI
Panel Discussion
Coordinated by (DM&R, Govt.
of Mizoram & B.M. Gairola,
Director, GSI)
Vote of thanks
Special Secretary, DM&R

Teachers,

Time
9:30 - 10:00 AM
10:00 - 10:10 AM
10:10 - 10:20 AM
10:20 - 10:30 AM
10:30 - 10:45 AM
10:45 - 11:15 AM
11:15 - 11:45 AM
11:45 - 12:30 PM
12:30 - 1:15 PM
1:15 - 1:45 PM
1:45 - 2:15 PM
2:15-3::00 PM

3:00 - 03:10 PM
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Annexure-II
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Annexure-III

Newspaper report of the contact program (News Link, 23rd July 2015.)
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Note on Awareness Programme on Landslide Risk Mitigation
Darjeeling, West Bengal, 18-19 September 2015
As part of its FSP (SER/CHQ/PSS/2015/011) LHIM Division, GSI New Delhi organised a two day
awareness programme on Landslide Risk Mitigation in collaboration with Department of Disaster
Management, West Bengal. The program was organised in Darjeeling, West Bengal on 18-19
September 2015. The schedule and list of participants of the program are enclosed as Annexures.
Day 1 (18.09.2015)
Inaugural Session
The first day’s program was held at South Field College. The programme was attended by
representatives of different line departments, government officials, professionals from educational
institutions, representatives of civil society and other institutions.
Shri Suresh Kumar, Principal Secretary, Government of West Bengal in his inaugural address stated
that Darjeeling is located in the high risk seismic zone V and is also vulnerable to landslides. He
pointed out that there remain challenges in understanding and managing the disaster risks in the
hills and the meeting needs to deliberate on the ways to mitigate the risks and how the different
stakeholders can contribute for this cause.
Shri J.N. Das, Deputy Director General, GSI highlighting the long standing work of GSI in the field of
landslide studies dating back to 1899 landslide of Darjeeling pointed out that the scientific
organisations need to provide the information in a way that can be understood by common people
and administration. He also stressed on the need of proactive role of the local administration.
Dr. Raja Chakrabarti, NDMA briefed about the initiatives of NDMA in disaster mitigation and need
for capacity building among the stakeholders working in the field of disaster management.
Technical Session-I
The first presentation of the technical session was by District Disaster Management Officer, Mirik.
Recounting the incidences of the 1st July 2015 Mirik landslide he informed that after the landslide it
was difficult to access the affected villages. 14 villages were highly affected and 20 people were dead
in the landslide while another were 11 were injured. He also presented an account of the rescue,
relief and rehabilitation efforts of the administration after the landslide. 28 relief shelters were set
up and the NGOs and line departments had extended support after the landslide.
B.M. Gairola, Director, LHIM Division, GSI New Delhi made a presentation on the role of GSI in
landslide management as nodal agency for landslides. The lecture contained visual account of
landslides from different tectonic and geomorphological set ups from India. He elaborated on the
functions and various activities of GSI like conducting awareness programmes in various landslide
prone states.
Representing the civil society, E. Rai informed that his organisation has been working for the disaster
affected communities in the hills since 2006 and recounted their work during the 2015 Mirik
landslide. He highlighted the loss of livelihood, livestock by the communities and the lack of media
coverage in the highly affected areas. He highlighted the problems that had cropped up after the
landslide like contamination of water resources, lack of sanitation facilities, poor drainage in the
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areas. He stressed on the need of capacity building of the communities and adoption of participatory
approach to fight the disasters in a better way.
In his presentation on Landslide problems in Darjeeling Himalayas, Saibal Ghosh, Superintending
Geologist, GHRM Cell, GSI highlighted the frequency of landslides in the region and their relation to
seasonal pattern to rainfall in the area. The presentation also included the methodologies to solve
the landslide problems in the Darjeeling Himalayas.
BDO, Kalimpong-1 shared the experiences of the damages of 1st July 2015 landslide in which a new
road was damaged and also discussed about the primary, secondary and tertiary level interventions
after the landslide. Among the major contributing factors he enlisted mismanagement of drains and
lack of upkeep of engineering structures. He recommended that the scientific information may be
communicated to the communities in an easily understandable way.
In his presentation on Village-level rainfall threshold based landslide Early Warning System, Pankaj
Jaiswal, Superintending Geologist, GHRM Cell, GSI discussed about rainfall based warning system for
landslides with case studies from Nilgiris and Mirik. The presentation included the required support
parameters and structure for rainfall threshold based early warnings.
The Darjeeling Himalayan Railway (DHR), a famous UNESCO World Heritage has been affected by the
vulnerable set up of the eastern Himalayas. In an informative presentation, M.D. Bhutia, Director
DHR discussed about several instances of disruption to this major tourist attraction due to
earthquakes and heavy rainfall. Citing examples of unregulated urban growth along DHR route he
stressed on the need to implement Comprehensive Conservation Management Plan (CCMP) for the
entire DHR region.
Timir Baran Ghoshal, Superintending Geologist, GSI Kolkata made a detailed presentation on the
landslide studies carried out by GSI in the Darjeeling Himalayas. Citing the ancestry of landslide
studies in the region he gave a detailed account of the macro and meso scale susceptibility studies,
list of studies and publications available in GSI. He also discussed about utility of low cost tell tales
for monitoring ground deformation in Chibo village of Kalimpong district and usefulness of such
methods for wide coverage of observations in landslide prone areas.
The contribution of the NGOs in disaster mitigation and management was discussed by Prashant Rai
of the organisation ‘Save The Hills’. Giving an account of disasters from the Darjeeling Himalayas, he
advocated for a combined approach involving politicians, bureaucrats, technocrats, scientists and
above all, the communities for reducing the disaster risk in hills. The stress of his presentation was
on Community Based Disaster Risk Management (CBDRM) for a sustainable solution to landslide risk
in the region.
Mriganka Ghatak, Superintending Geologist, LHIM Division, GSI New Delhi gave a detailed
presentation on various aspects of disaster like hazard, disaster, vulnerability and the basic elements
of landslides. The presentation was supported by field illustrations of the failure mechanisms, styles
and states of landslide activity.
Raja Chakrabarti, Consultant, NDMA made a presentation on the activities of NDMA towards
addressing disasters on National scale. He discussed various initiatives that are being coordinated in
association with the States.
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Inaugural address by Shri. S. Suresh Kumar,
Principal Secretary, Disaster Management,
West Bengal.

Delegates discussing landslide information
material displayed by GSI.

Day 2 (19.09.2015)
The second day of the programme was held at Mayfair Hotel, Darjeeling and included a technical
session and panel discussion.
Technical Session-II
Pankaj Jaiswal, Superintending Geologist, GHRM Cell, GSI made a presentation on Understanding
Susceptibility Maps in which he discussed the various aspects of susceptibility maps with reference
to the NLSM program of GSI.
GSI has been one of the members of the core committee that had contributed to the guidelines for
Landslide Risk Mitigation Scheme (LRMS) developed by NDMA. Mriganka Ghatak, Superintending
Geologist, LHIM Division, GSI New Delhi presented the layout and salient features of LRMS
guidelines.
Panel Discussion
The last session of the programme was earmarked for a panel discussion to identify the issues
related to landslide risk mitigation in the Darjeeling Himalayas. The panel constituted of Suresh
Kumar, Principal Secretary, Government of West Bengal and M.Raju, Additional Director General,
GSI. The two days presentations and discussions had laid foundation for this important session. The
important outcomes of the panel discussion were summed up as follows1. In view of the fact that GSI is the principal force in landslide studies it is necessary to
collaborate more with GSI for landslide risk reduction activities.
2. As GSI has carried out substantial amount of work in the Darjeeling Himalayas these reports
can be important technical inputs for planning.
3. There is need for the stakeholders to work together as each have their fields of expertise. A
multi-agency coordination is needed for addressing landslide problems in Darjeeling
Himalayas.
3

4. Strict implementation of building regulations especially for maintenance of drainages,
vegetation cover, building practices, slope maintenance.
5. The local people need to be involved more in the landslide risk mitigation activities.
6. Information material, films need to be made in local language.
7. The school children can be involved as an integral part of generating important data like
measurement of rainfall, observation of ground deformation through tell tales which can be
done as science projects by the students.
8. GSI will provide technical support in preparation of DPR, site specific investigation of
landslides without any charges upon receiving request from the States.

Panel discussion, day 2.

Interaction by delegates during panel
discussion, day 2.

The programme ended with vote of thanks by Joint Secretary (Disaster Management),
Government of West Bengal.
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Note on Awareness Programme on Landslide Risk Mitigation
Dehradun, Uttarakhand, 20th October 2015
As part of its FSP (SER/CHQ/PSS/2015/011) LHIM Division, GSI New Delhi organised an
awareness programme on Landslide Risk Mitigation in collaboration with Disaster Mitigation
and Management Centre (DMMC), Dehradun,Uttarakhand. The program was organised in
Conference Hall, DMMC, Dehradun on 20 October 2015. The schedule and list of participants
of the program are enclosed as Annexures I and II.
Inaugural Session
In his welcome address Santosh Badoni, Deputy Secretary, DM and Energy appreciated the
collaborative effort of GSI and DMMC, Uttarakhand for organising awareness programme on
landslides in Uttarakhand which is frequently affected by this disaster. He stated that there
has been participation from all the concerned departments in this awareness programme
and hoped that the outcomes of the meeting will be helpful.
The overview of the programme was presented by V.K. Sharma, Deputy Director General,
State Unit Uttarakhand, GSI. Making reference to the landslide investigation carried out by
GSI after the 1880 Nainital landside, he informed the house that GSI has been continuously
involved in landslide studies in the state and has made major contribution in the post
disaster studies after the 2013 Uttarakhand disaster. He stated that many agencies in
Uttarakhand are engaged in landslide studies and these need to work collectively for
landslide management in the State.
The inaugural ended with a round of introduction by the delegates.
Technical session
GSI is the nodal agency for landslide studies in India. B.M. Gairola, Director, LHIM Division,
GSI New Delhi made a presentation on the role of GSI in landslide management as the nodal
agency for landslides. The lecture presented visual account of landslides from different
tectonic and geomorphological set ups from India. The presentation also contained
information about the activities being carried out by LHIM Division of GSI like conducting
awareness programmes in various landslide prone states, preparing a web based landslide
inventory.
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One of the objectives of conducting awareness programmes on landslides is to instil and
refresh the elements of landslides among the participating delegteas who represent various
line departments associated with landslide mitigation. Mriganka Ghatak, Superintending
Geologist, LHIM Division, GSI New Delhi gave a detailed presentation on various aspects of
disaster management like hazard, disaster, vulnerability and the basic elements of
landslides. The presentation was supported by field illustrations of the failure mechanisms,
styles and states of landslide activity and the precautionary steps for landslide safety.
IIRS is among the many institutions working on landslides in Uttarakhand. P.K. ChampatiRay,
Head, Geoscience Division, made a detailed presentation on use of remote sensing data for
landslide studies. As the areas affected by landslide are difficult to approach after any
landslide, remote sensing datasets are very useful for such situations. The presentation
contained case studies from various landslide prone areas of the country, rainfall based
landslide early warning and versatility of international charter for acquiring remote sensing
data immediately after landslides.
Pankaj Jaiswal, Superintending Geologist, GHRM Cell, GSI made a presentation on
Understanding Susceptibility Maps in which he discussed the various aspects of susceptibility
maps with reference to the NLSM program of GSI. The discussion included rainfall based
warning system for landslides with case studies from Nilgiris and Mirik. The presentation
included the required support parameters and structure for rainfall threshold based early
warnings.
V.K. Sharma, Deputy Director General, GSI presented an overview of landslide studies
carried out by GSI in Uttarakhand and the landslide studies carried out by GSI in Uttarakhand
under its National Landslide Susceptibility Mapping (NLSM) programme. The presentation
was illustrated with field evidences of damages to critical infrastructure like roads, hydro
electric projects, pilgrimage centres and settlements in Uttarakhand due to landslides.
Piyoosh Rautela, Executive Director, DMMC presented the disaster management related
initiatives of DMMC. The work carried out includes strengthening of the SDMA and DDMAs,
formation of SDRF, training of police forces and volunteers in search, rescue and first aid.
Other achievements of DMMC include maintaining a web based inventory of trained
personnel, mobile based application for Chardham yatra, training of masons, preparation of
rehabilitation policy etc.
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View of the interactive awareness program on landslides at Dehradun, Uttarakhand.

Panel Discussion
The last session of the programme was earmarked for a panel discussion to identify the
issues related to landslide risk mitigation in the landslide prone areas in Uttarakhand. The
important outcomes of the panel discussion were summed up as follows1. Adoption of bioengineering techniques for slope stabilisation should be based on
consistent and based on the suitability of the species for the area.
2. Recommendations of various studies carried out need to be implemented on
ground.
3. As large percentage of communities is dependent on livestock for their livelihood,
livestock insurance schemes may be considered.
4. In addition to identification of areas in the hills that are presently vulnerable, other
areas with future landslide risk need to be identified.
5. Regular awareness raising in schools through educational mode, mock drills.
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6. Identification of sites for disposal of disaster debries, excavated muck from road
cuttings and household construction debris as these are contributing to landslides in
hills in many cases.
7. Developing data sharing mechanism between various institutions.
8. More utilisation of digital technology like mobile applications for disaster
information dissemination, information sharing.
9. Disseminating basic information about dos and don’ts at village level. Outreaching
the communities with disaster information is necessary.
10. Strengthening technical infrastructure like geotechnical laboratories at local level.
11. Capacity building for local volunteer organisations like Yuva Mandal Dal.

The house also deliberated on 10 landslide prone sites in the State which can be taken up for
mitigation through application of different methods depending on site conditions. The State
authorities came up with following sites for which the information may be required on these
parameters- risk involved, problem, work done etc. The following sites were identified-

Sl. No.

Name of the site

District

1.

Mansa Devi

Haridwar

2.

Semi

Rudraprayag

3.

Kamera

Rudraprayag

4.

Raulek

Rudraprayag

5.

Hathi Parvat

Chamoli

6.

Tangni

Chamoli

7.

Raj Bhawan

Nainital

8.

Jaurasi

Nainital

4

9.

Ratighat

Pithoragarh

10.

Hardiya nala

Pithoragarh

11.

Nalupani

Uttarkashi

12.

Bhatwari

Uttarkashi

13.

Netala

Uttarkashi

14.

Pulinda

Pauri Garhwal

The programme ended with vote of thanks.
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Annexure I
CONTACT PROGRAME ON LANDSLIDE RISK MANAGEMENT
Date: 20th October, 2015
Venue: Conference Hall, Disaster Mitigation and Management Centre,
Uttarakhand Secretariat, Dehradun
1.

Registration

2.

Inaugural Session

2.1
2.2

Participant introduction and
Welcome address
Overview of the programme

2.3

Inaugural address

2.4

Vote of Thanks

1000-130

Department of Disaster
Management / DMMC
Dr. V.K. Sharma
Dy. D.G., GSI,
StateUnit Uttarakhand
R. Meenakshi Sundaram
Secretary
Disaster Management
Government of Uttarakhand
Department of Disaster
Management / DMMC

10.30-10.45

Landslides: Role and functions of
GSI
Landslides: Salient features and
management
Post-2013 landslide studies by
GSI in Uttarakhand
NLSM work carried out by GSI in
Uttarakhand
Technical Session 2

LHIM Division GSI,
New Delhi
LHIM Division GSI,
New Delhi
GSI Unit Uttarakhand

11.20-11.50

GSI Unit Uttarakhand

12.50-13.20

GHRM Cell
GSI, CHQ, Kolkata

14.00-14.30

Dr. P.K. Champatiray Head,
Geoscience Division IIRS

14.30-15.00

Dr. Vikram Gupta
Scientist, WIHG

15.00-15.30

Department of Disaster
Management/ DMMC

15.30-15.45

4.5

Understanding land slide
susceptibility maps and village
level rainfall threshold based Early
Warning
Landslide risk management
related initiatives of Indian Institute
of Remote Sensing
Landslide risk management
related initiatives of Wadia
Institute of Himalayan Geology
Disaster management related
initiatives of Government of
Uttarakhand
Panel Discussion

15.45-16.55

4.6

Vote of Thanks

Coordinated by DMMC and
GSI
Department of Disaster
Management / DMMC

10.45-10.50

10.50-11.00

11.00-11.05

Tea break
3.
3.1
3.2
3.3
3.4
4.
4.1

4.2

4.3

4.4

Technical Session-1

11.50-12.20
12.20-12.50

16.55-17.00
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Annexure II
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Note on Awareness Programme on Landslide Risk Mitigation
Margao, Goa, 5th November 2015
As part of its FSP (SER/CHQ/PSS/2015/011) LHIM Division, GSI New Delhi
organised an awareness programme on Landslide Risk Mitigation in collaboration
with Collector, South Goa. The program was organised in Conference Hall, Room
No. 407, 4th Floor, Mathany Saldhana Administrative Centre, Goa on 5th November
2015. The program schedule of the meeting and list of participants of the program are
enclosed as Annexures I and II.
Inaugural Session
The awareness program on landslide risk mitigation was attended by delegates
from the stakeholder departments, civil society representatives, NGOs. The
participation of the various departments and agencies in the State was considerable;
more than 140 delegates participated in the meeting.
In his welcome address, Swapnil Naik, Additional Collector-I, North Goa
district stressed on the need to stay prepared even if there is no apparent damage and
stated that realising the importance of disaster preparedness the State of Goa has
created two posts of Collectors for Disaster Management in North and South Goa
districts. Drawing the reference of collapse of the Mandovi Bridge he pointed out that
efforts must be made to avoid such major disasters in future. Citing other references
of disasters from the State, he pointed that in many cases the causative factors are
anthropogenic.
In his inaugural address Dr. Sachin Shinde, Collector, South Goa district
stated as areas of the State are facing problems of landslide and subsidence, there is a
need for coordination and information sharing through knowledge networks,
dialogues among the agencies operating for landslide mitigation. He further stated that
community participation in the process, learning lessons from other parts, adopting
best practices from landslide prone regions and capacity building are some of the
areas that need to be focused upon as long term strategies of mitigating landslide
risks. In his address, he stressed on the importance of identifying nodal points for
disaster management at various levels.
Technical session
GSI has been declared as the nodal agency for landslide studies in India. B.M.
Gairola, Director, LHIM Division, GSI New Delhi made a presentation on the role of
GSI in landslide management as the nodal agency for landslides. The lecture
presented visual account of landslides from different tectonic and geomorphological
set ups from India. The presentation also contained information about the activities
being carried out by LHIM Division and GSI like conducting awareness programmes
in various landslide prone states, preparing a web based landslide inventory, carrying
out landslide susceptibility mapping in landslide prone areas.
One of the objectives of conducting awareness programmes on landslides is to
instil and refresh the elements of landslides among the participating delegates who
represent various line departments associated with landslide mitigation. Mriganka
Ghatak, Superintending Geologist, LHIM Division, GSI New Delhi gave a detailed
presentation on various aspects of disaster management like hazard, disaster,
vulnerability and the basic elements of landslides. The presentation was supported by
field illustrations of the failure mechanisms, styles and states of landslide activity and
the precautionary steps for landslide safety.
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One of the concerns of the communities living in landslide prone areas is to
know about the signs in their areas of living through which they can understand that
there are movements and deformation in the ground. Ghatak, Superintending
Geologist, LHIM Division, GSI New Delhi gave a presentation elaborately aided
simple signs that are often missed but in reality are indicators of
subsidence/movement of ground. The delegates found the presentation informative
due to its visual content that they could easily correlate with the features in their
neighbourhood.
Jerson Fernandes from Resource Department, Goa gave a presentation on
various aspects of landslide risk management. The presentation elaborated on the
issue under various points viz. assessment of risks, objectives of management of
emergency and modalities of liaisoning with external agencies. The presentation was
interactive and inputs from the delegates were helpful in broadening the spectrum of
discussion on landslides in Goa.
The GSI officials handed over the organisers the following documents related
to landslide risk mitigationi. Printed and soft copies of posters on various aspects of landslides,
ii. Soft copies of BIS codes related to landslides (BIS: 14458.1, 14458.2, 14458.3,
14496.3, 14961, 14804 and 14458.2)
iii. Landslide terminology and fundamentals of landslide
One of the important components of developing hazard maps for an area is
building up a landslide inventory that gives details about the time, location,
dimension, causes and many other essential parameters for analysis. But the
preparation of landslide inventory suffers from various gaps in data collection and
lack of uniform format. These issues were highlighted by Mriganka Ghatak,
Superintending Geologist, LHIM Division GSI in his subsequent presentation titled
‘Landslide data- gaps and constraints’ which enlisted the gap areas and also discussed
the data template developed by GSI for collection of field data from
Landslide affected areas.

Inaugural session of the awareness
program.

Technical session in progress.

Panel Discussion
The last session of the programme was earmarked for a panel discussion to identify
the issues related to landslide risk mitigation and future strategies in the landslide
prone areas of Goa. The panel was represented by stakeholder representatives across
the organisations and line departments. The members of panel were as follows2

James Mathew (Senior Town Planner), P.B. Seldarkar (Public Works Department),
U.B. Kulkarni (Public Works Department), K.G. Gupta (Goa Engineering College),
A.G. Bhagwat ( Water Resource Department), Susanta K. Bale (Konkan Railway),
Jerson Fernandes (Resource Department), B. M. Gairola (Geological Survey of India),
Mriganka Ghatak (Geological Survey of India). The important outcomes of the panel
discussion were summed up as follows1. There are set codes for building codes and supervision in the State. A
provision for intimating violation of building practices through a toll free
number has been made through which people can intimate about building
practice violation in their locality.
2. Strict penal provisions need to be enforced for violation of building practices.
3. Konkan railway carries out mock drills from time to time. In the event of a
disaster they have codes for communication, mobile recovery vans.
4. Long term remedial and stabilisation measures need to adopted for critical
slopes.
5. The awareness programs need to outreach upto village level. GSI offered
technical support for dissemination of awareness on landslides to village level
and sought cooperation from the State authorities for future in this direction.
6. Local people participation needs to be encouraged.
7. Unsafe developmental practices like toe cutting, overloading of top of critical
slopes, leaving untreated water/household wastewater on slopes needs to be
stopped.
8. There should be authorised technical people to authenticate adherence of BIS
codes and other safety measures.
9. Practice of safety audit of buildings is essential.
10. Some of the educational institutions may consider starting structured
educational courses on disaster management.
11. NSS camps may be utilised for awareness dissemination among younger
group of citizens. In addition to the usual activities of such camps, additional
modules on disaster management may be introduced to increase outreach of
landslide awareness programs.
12. As the management and mitigation is beyond the capacity of any single
institution, all should pool in their expertise and resources for landslide risk
mitigation. Joint working plans may be developed.
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Annexure-I
CONTACT PROGRAMME ON LANDSLIDE RISK MANAGEMENT DATE
5th November 2015.
Venue: Room No. 407, 4th floor, Mathany Saldanha Administrative Complex at Collectorate
South Goa, Margao
Sr.
No.

Topic and Presentation

1.

Welcome address

2.

Inaugural address

3.

Overview
of
programme
Vote of Thanks

4.

1.
2.
3.

Resource Person/Facilitator

INAUGURAL SESSION
Shri Swapnil Naik, Addl.
Collector-I, North-Gora District
Shri Sachin Shinde, Collector,
South-Goa District
the Geological Survey of India

10:35 – 10:40
10:40 – 10:50
10:50 – 11:00

Geological Survey of India

11:45 – 12:15

Geological Survey of India

12:15 – 12:45

Landslide:
Role
Functions of GSI
Landslide: Salient features
& management
Knowing landslide signs
around you

6.
8.

Vote of thanks

5.

10:30 – 10:35

Shri
Jeetendra
Bugde,
Mamlatdar-In
Collectorate,
South - Goa
Tea Break
Technical Session
& Geological Survey of India

Lunch Break
Technical Session (Continued)
Issue of landslide risk Dr. Jerson Fernandes
management in Goa
Landslide data gaps and Geological Survey of India
constraints
Panel discussion

4.

Time

Shri
Y.B.
Tavde,
Addl.
Collector-II, South-Goa District

11:15 – 11:45

13:45 – 14:15
14:15 – 14:45
14:45 – 15:45
15:45 – 15:50
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Annexure-II
List of participants
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Note on Awareness Programme on Landslide Risk Mitigation
Shimla, Himachal Pradesh, 11th January, 2016

Large parts of Himachal Pradesh are prone to landslides. Nearly 42,000 square
kilometres of the State is prone to landslides out of which 27,700 square kilometres
fall in the areas including road sections and settlements and 14,400 square kilometres
are in the inaccessible and snow bound areas. In view of the recurring landslide risk in
the State, Himachal Pradesh is an important destination for deliberating upon the
landslide related issues in the hilly areas.
As part of its FSP (SER/CHQ/PSS/2015/011) LHIM Division, GSI New Delhi
organised an awareness programme on Landslide Risk Mitigation in collaboration
with State Council for Science Technology & Environment (SCSTE), Himachal
Pradesh. The program was organised in Conference Hall, Hotel Holiday Home,
Shimla on 11th January 2016.
This was the second occasion of organising this important non-structural
mitigation exercise to raise awareness on landslides in this hill State that has been
witnessing landslides every year. The first similar program in the State was organised
on 22nd September 2006 in Shimla. The present awareness program was second in this
series in the State. The objective was to engage in discussion with the various line
departments and agencies in the State and generate awareness on landslide risks in the
State and prepare a base for propagating this important program at a subsequent stage
in local/district level in collaboration with the State agencies. Before organising the
program the LHIM Division was in continuous touch with the State authorities
regarding the structure of the program and specific requirements of the State
authorities.
The program schedule of the meeting and list of participants of the program
are enclosed as Annexures I and II. The press reports of the program are enclosed as
Annexure III.

Inaugural Session
The awareness program on landslide risk mitigation was attended by delegates
from various stakeholder departments, civil society representatives, NGOs of
Himachal Pradesh. The participation of the various departments and agencies in the
State was considerable; nearly 85 delegates participated in the meeting.
In his welcome address, Dr. H.K. Gupta, Joint Member Secretary, SCSTE,
stated that Himachal Pradesh has a recurring history of disasters related to landslides,
cloudburst, flood and snow avalanches. He made a mention of the fact that the
incidences of cloudbursts have increased in the State in recent times. Referring to the
fragile ecological set up of the hills, he stated that the increasing pace of development
in the hills has increased the vulnerability of the communities residing there. He also
pointed out that during disasters there is need for more resources for effective relief
and rehabilitation.
D.D. Sharma, Special Secretary, Revenue, Government of Himachal Pradesh
presented the inaugural address. Referring to the alarming global statistics on
landslides for landslides- a staggering 3.7 million square kilometres of global area is
affected by landslides and the fact that among the South Asian countries India
witnesses the major share of landslides; he further highlighted that at almost every 2
km in the Himalayas, there are incidences of landslides. He further pointed out that
1

the annual losses due to landslides is rapidly increasing as the vulnerable slopes are
being claimed for development. He informed the house that in view of the mounting
loss to life and property in the State, the district authorities have been asked to prepare
Detailed Project Reports (DPRs) of landslide prone areas so that damages arising
from landslides can be minimised.

Inaugural session.
Technical session
GSI has been declared as the nodal agency for landslide studies in India. B.M.
Gairola, Director, GSI State Unit: Uttarakhand, Dehradun made a presentation on the
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role of GSI in landslide management as the nodal agency for landslides. The lecture
presented visual account of landslides from different tectonic and geomorphological
set ups from India. The presentation also contained information about the activities
being carried out by LHIM Division and GSI like conducting awareness programmes
in various landslide prone states, preparing a web based landslide inventory, carrying
out landslide susceptibility mapping in landslide prone areas.
During the presentation representatives from TARU (The Action Research
Unit) advised that in the National Core Group formed for Landslide Hazard
Mitigation there should have been representation of Urban Planners. GSI informed to
them that as per the NDMA guideline on landslides and snow avalanches, it is
stipulated that the Council of Architecture (CoA), the statutory body for registering
architects and; Indian Institute of Architects (IIA) who have the responsibility for
coordinating for architects have the role to play for registration, training and skill
upgradation of the architects and town planners in landslide safety and construction.
TARU further stressed on the need for large scale mapping for future development
purposes. It was informed to them that GSI does and can provide technical support for
large scale mapping for sites identified by the States.
The State of Himachal Pradesh is vulnerable to many natural hazards like
earthquakes, landslides, flash floods and snow avalanches. Dr. S.S. Randhawa, Senior
Scientific Officer, Himachal Pradesh State Centre on Climate Change presented an
overview of the status of hazard and vulnerability of the State. Citing several
instances of earthquakes in the State, the most severe among them being the 1905
Kangra earthquake, he informed the house that Himachal Pradesh has taken up a
R&D precursor study on detection of Radon concentration in groundwater/ soil and
showed some of the results and interpretations of the study. Further, he presented a
detailed discussion on the major landslides in the State. The water and climate related
disasters viz. avalanches, flash floods were also discussed in the presentation. The
house was also informed about the various initiatives like technical sessions, mason’s
workshops etc. undertaken by the Government of Himachal Pradesh for minimising
disaster risk.
As the preparedness, response and rehabilitation of landslides involves many
line departments involved in different sectors of risk mitigation in the State, it is
always beneficial for the entire disaster management community to develop the
fundamental understanding of the different elements of landslides. Mriganka Ghatak,
Superintending Geologist, LHIM Division, GSI New Delhi gave a detailed
presentation on various aspects of disaster management like hazard, disaster,
vulnerability and other basic elements of landslides. The presentation was supported
by field illustrations of the failure mechanisms, styles and states of landslide activity
and the precautionary steps for landslide safety. The presentation set the stage for the
discussions to follow which were specific to the geomorphological and climatic set up
of the region.
As GSI has a long record of carrying out landslide studies in the hazard prone
areas, the awareness programs conducted by LHIM Division, GSI has a dedicated
presentation on landslide studies of GSI. The objective is also to provide a stage for
the delegates to interact with the officers of GSI actively engaged in landslide studies.
In this series, two young geoscientists from GSI, K. Lakshmanan and Rahul
Vedakkedath, Geologist, State Unit: Punjab & Himachal Pradesh, Chandigarh, GSI
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and actively engaged in landslide studies in Himachal Pradesh carried their practical
experiences in the meeting. Rahul Vedakkedath made a presentation on Landslide
Studies in Himachal Pradesh. The presentation, aided with field data and photographs
was helpful for the delegates to relate with the types of landslides in different parts of
the State. The presentation included illustrations of many landslides in the State viz.
Dwada, Nichar, Naptha, Urni, Reckong Peo and also from urban set ups like the Gaity
theatre slide in Shimla and, the development of sinking zones in many parts of the
State like, in Dadahu. He also provided the house an overview of the ongoing
National Landslide Susceptibility Mapping (NLSM) program of GSI being carried out
in Himachal Pradesh.
One of the concerns of the communities living in landslide prone areas is to
know about the signs in their areas of living through which they can understand about
the movements and deformation in the ground. Mriganka Ghatak, Superintending
Geologist, LHIM Division, GSI New Delhi gave a presentation elaborately aided with
simple signs from day-to-day incidences that are often missed but in reality are
indicators of subsidence/movement of ground. The delegates found the presentation
informative due to its visual content and usefulness in easily correlating with similar
features in their neighbourhood. The presentation found more relevance to the
concerns of the State as several of the examples cited were from Shimla city and its
surroundings.
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Technical session.

A section of delegates in the meeting.
Panel Discussion
The last session of the programme was earmarked for a panel discussion,
coordinated by GSI to identify the issues related to landslide risk mitigation and
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future strategies in the landslide prone areas of Shimla. Some site specific queries on
the major slides and their causes and impacts were raised by the delegates.
Responding to the queries on recent major slides like Urni, Dwada, GSI informed the
house that site specific studies have been completed for these locations and reports
have been submitted. Further, replying to the issue of conducting NLSM in Shimla
urban surroundings, GSI informed that NLSM will be taken up for Shimla city during
field season 2016-17. As the State has a number of hydro-electric projects under
various stages of development, NHPC voiced the concerns of certain sections of the
State about the effect of these projects on the fragile geomorphological set up in the
region and their probable role in triggering landslides. GSI informed the house that
studies on impact of blasting induced vibration on the civil structures above the
ground along tunnel alignment can be carried out with reference to available BIS
codes.
The panel for the discussion was represented by stakeholder representatives
across the organisations and line departments in Himachal Pradesh. The members of
panel were as followsHimanshu Mishra,IPS, IG(Training),Police Department- Chairman
A.K.Mishra, Superintending Engineer Border Road Organisation (Deepak Project)Member
Vijay Gupta, Superintending Engineer Himachal Pradesh Public Works DepartmentMember
Rajinder Chauhan, District Town Planner- Member
Rajinder Khabla, Executive Engineer Irrigation & Public Health DepartmentMember.

Panel discussion.
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Warming up the session, Mriganka Ghatak, Superintending Geologist, LHIM
Division, GSI New Delhi highlighted the citizen’s and stakeholder’s issues and
concerns emerging from the landslide awareness programs conducted by GSI in other
States. The presentation set the stage for the stakeholders and panellists to flag the
landslide issues in the State that need to be addressed. Following salient points of
importance emerged from the discussion:
1. The solutions to addressing landslide issues in the susceptible areas need to be
cost effective and easy to implement.
2. As the State has been witnessing several developmental activities, excavation
of the slopes needs to be through controlled blasting and provision of benches
as applicable in each location.
3. For mitigation of landslides in the State, experienced agencies like GSI, CRRI
may be consulted.
4. As there are many agencies engaged in the State in landslide related studies, a
mechanism to ensure data sharing, dissemination and regular interaction
between the stakeholders is important.
5. As the State has several glacial lakes, information on lake level changes needs
to be made available to all stakeholders by the monitoring agencies.
6. The recent mandatory directives of the Government of India to use waste
plastic for constructing roads with 50 km periphery of a city with a population
of over 5 lakh needs to be strictly implemented as it has the potential to
contribute to management of plastic waste in the hills. Supplementing the
discussions Himachal Pradesh PWD informed the house that this directive is
being implemented by them.
7. A robust mechanism of safety audit for construction needs to be in place.
8. There should be dedicated dumping sites for debris (construction, post
disaster) disposal.
9. Implementation of land use plans proposed by Town & Country Planning by
other departments.
10. Integration of development in urban areas with the development in peripheral
rural areas.
11. The rates charged by GSI for construction projects are high and often
prohibitive. Revision of the rates may be considered by GSI.
12. Developmental activities on river banks and active flood plains need to be
stopped.
13. Sharing success stories of disaster mitigation in public domain and with the
communities.
14. Enforcement of legislative provisions for disaster management.
15. The hills are heavily dependent on natural sources of water for sustaining the
needs of the communities located in the hills and these sources are being
depleted due to climate changes and events of natural disasters like landslides.
Such sources for water supply need to be revived and maintained.
16. Setting up of emergency task force in all State departments.
17. Distribution of IEC (Information, Education, Communication) material on
disasters to the vulnerable communities.
18. The operators and drivers engaged in excavation of roads need to be imparted
training to ensure safe and sustainable cutting of roads.
19. Awareness programs need to be conducted at village or district level for
maximum outreach of the benefits of the program.
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Annexure-I
CONTACT PROGRAMME ON LANDSLIDE RISK MANAGEMENT
DATE: 11th JANUARY, 2016
VENUE: Hotel Holiday Home, Shimla
Sl.

Topic and Presentation

Resource Person/ Facilitator

Time

NO.
INAUGURAL SESSION
1.

Welcome address

SCSTE, Himachal Pradesh

11:00-11:05

2.

Inaugural address

Member Secretary, STSTE,
Himachal Pradesh

11:05- 10:15

3.

Vote of thanks

SCSTE, Himachal Pradesh

11:15- 11:20

Tea break
Technical Session
1.

Overview of hazards in
Himachal Pradesh

S.S. Randhawa, SCSTE,
Himachal Pradesh

11:30-12:00

2.

Landslides: Role &
functions of GSI

Mriganka Ghatak, GSI, New
Delhi

12:00-12:30

3.

Landslides: Salient features

Mriganka Ghatak, GSI, New
Delhi

12:30-13:00

4.

Landslide studies in H.P.

Rahul Vadakkedath, GSI,
Chandigarh

13:00-13:30

Lunch break
Technical Session (Continued)
5.

Knowing landslide signs

Mriganka Ghatak, GSI, New
Delhi

14:00-14:30

6.

Panel discussion

(Coordinated by SCSTE and
GSI)

14:30-15:30

7.

Vote of thanks

15:30-15:35
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Note on Awareness Programme on Landslide Risk Mitigation
Pune, Maharashtra, 8th July 2016

Background
Large parts of Maharastra are prone to landslides. Nearly 28,192 square
kilometres of the State is prone to landslides. These areas are mainlylocated along the
transport corridors along the Western Ghat and other settlements having
vulnerabilities to landslides due to geological/geomorphological factors or
anthropogenic influences. In view of the recurring landslide risk in the State,
Maharashtra is an important destination for deliberating upon the landslide related
issues in the hilly areas.
As part of its FSP (SER/CHQ/PSS/2016/011) Landslide Hazard Information
Management (LHIM) Division, GSI New Delhi organised an awareness programme
on Landslide Risk Mitigation in collaboration with Disaster Management Unit, Relief
and Rehabilitation Department, Government of Maharashtra.

The program was

organised in Center for Disaster Management, Yashwantrao Chavan Academy of
Development Administration (YASHADA), Pune on 8th July 2016. The program
schedule of the meeting is enclosed as Annexure I.

Inaugural Session
The awareness program on landslide risk mitigation was attended by delegates
from the stakeholder departments, district authorities and other officials of the State
working in the field of disaster management and dealing with landslide issues. The
participation of the various departments and agencies in the State was considerable;
more than 60 delegates participated in the meeting.
Suhas Diwase, Director, Disaster Management Unit, Government of
Maharashtra welcomed the delegates and reflected on the timely organisation of the
program in the backdrop of increasing incidences of landslides in the State. Citing the
reference to Malin landslide of 2015 he stated that vulnerability to landslides is on the
rise in the State as places like Malin had shown no signatures of turning into major
landslide locations even two decades ago. The new emerging technologies in

1

landslide monitoring and use of space technology data in landslide studies can be
utilised in addressing landslide problems in the State.
M.M. Powar, Deputy Director General, GSI State Unit Pune informed the
house about the activities of GSI spread across various fields from mineral
exploration to geoinformatics and hazards studies form an integral part of its
activities. Ascribing the occurrences of landslides to the relief, geomorphological
conditions and modification of vulnerable slopes in the State, he informed the house
that GSI has been carrying out landslide studies in the affected districts of
Maharashtra like Raigad, Ratnagiri, Sindhudurg, Pune. The need for a multidisciplinary, multi-institutional approach for landslide risk mitigation was advocated
by him.
Dr. Malini V. Shankar, Additional Chief Secretary, Relief and Rehabilitation
Department, Government of Maharashtra, drew reference to the rise in loss of life and
property in the State and advised for preventive measures and preparedness for
landslide management. She also stressed upon the need for SoPs for disasters and
follow up of recommendations of the various studies carried out for disasters. She also
pointed out to the incidences of landslips and subsidence due to mining activities and
inquired about availability of easily identifiable indices for identification of
landslides.

Inaugural session

2

Technical session
GSI has been declared as the nodal agency for landslide studies in India.
Mriganka Ghatak, Superintending Geologist, LHIM Division, GSI New Delhi made a
presentation on the role and functions of GSI in landslide management as the nodal
agency for landslides. The presentation gave an overview of the work being carried
out by GSI with reference to the ‘Guideline on landslides and snow avalanches’
developed by NDMA and the ‘National Disaster Management Plan’ of India. The
presentation also contained information about the activities being carried out by
LHIM Division and GSI like conducting awareness programmes in various landslide
prone states, preparing a Web-GIS based landslide inventory, carrying out landslide
susceptibility mapping in landslide prone areas.
One of the objectives of conducting awareness programmes on landslides is to
instil and refresh the elements of landslides among the participating delegates who
represent various line departments associated with landslide mitigation. Mriganka
Ghatak, Superintending Geologist, LHIM Division, GSI New Delhi gave a detailed
presentation on various aspects of disaster management like hazard, disaster,
vulnerability and the basic elements of landslides. The presentation was supported by
field illustrations of the failure mechanisms, styles and states of landslide activity and
the precautionary steps for landslide safety.
Dr. M.S. Bodas, Director, GSI Pune presented a talk on ‘Landslide studies in
Maharashtra with special reference to the major landslides’. He explained the bearing
of lithology on landslide incidences in the State. He stated that many of the landslides
in the State are taking place on marginally modified slopes and the slides move at a
fast rate as in case of Malin or at a slow rate as in case of Bhilar. Through field
observation data, he explained that many of the recent slides in the State are one time
slides and after the rock interface with overburden getting exposed after the slide,
major incidences are unlikely. He further stated that the recommendations of the site
specific studies carried out by GSI and other agencies need to be implemented on
ground and after incidences of landslides, the information needs to reach GSI at the
earliest time so that post disaster studies can be taken up immediately.
Dr. Pankaj Jaiswal, Superintending Geologist, GHRM Cell, GSI made a
presentation on Understanding Susceptibility Maps in which he discussed the various
aspects of susceptibility maps with reference to the NLSM program of GSI.
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Landslides being identified as one of the major disasters, lot of work is being
carried out by several institutions in the State. Prof. Bhalchandra Birajdar, College of
Engineering, Pune presented an analysis of the landslide scenario in Pune district,
Maharashtra. On the basis of the studies carried out, he presented a report on
identified landslides in Pune. Ten of the landslides were identified as critical by him.
The presentation was supported by a detailed cost analysis for implementation of
proposed mitigation measures.

Technical session in progress.

The GSI officials handed over the organisers the following documents related
to landslide risk mitigation for distribution among the stakeholdersi. Printed and soft copies of posters on various aspects of landslides,
ii. Soft copies of BIS codes related to landslides (BIS: 14458.1, 14458.2, 14458.3,
14496.3, 14961, 14804 and 14458.2)
iii. Explanatory notes on Landslide terminology and fundamentals of landslide.

Panel Discussion
The last session of the programme was earmarked for a panel discussion to
identify the issues related to landslide risk mitigation and future strategies in the
landslide prone areas of Maharashtra. The members of the panel were as follows4

M.M. Powar, Deputy Director General, GSI State Unit Pune; Suhas Diwase, Director,
Disaster Management Unit, Government of Maharashtra; Col. V. N. Supanekar,
Director, Center for Disaster Management, YASHADA and Prof. Bhalchandra
Birajdar, College of Engineering, Pune. The important outcomes/decisions of the
panel discussion were summed up as below-

1. Major stakeholder organisations/institutions were identified in the meeting for
preparedness and mitigation of landslides in Maharastra. The are- Geological
Survey of India (Nodal agency for landslides), Disaster Management Unit,
Government of Maharashtra (Coordinating agency for landslides in the State),
Public Works Department (PWD), Maharashtra State Road Development
Corporation (MSRDC), Maharashtra Space Application Centre (MRSAC),
National Highways Authority of India (NHAI), Forest Department, India
Meteorological Department (IMD), Konkan Railways, Irrigation, Police.
2. DMU to identify and assign role for above departments.
3. Need for more rain gauge stations was highlighted by GSI. DMU informed the
house that there is good mechanism of collection of rain fall data for
vulnerable locations in the State.
4. The State departments to identify activities for disaster management and
accordingly utilise part of allocated funds for these activities. In case of proper
utilisation of funds for disaster management, additional funds can be
considered to be given to the concerned department as incentive.
5. Various departments are generating valuable datasets related to disaster
management. It is necessary to compile all information on a single platform,
preferably a geo spatial one. DMU will provide template to related
departments for providing data.
6. PWD, Pune raised the issue of landslide studies and mitigation measures in tourist
routes like Varandaghat and Tamhinighat. GSI informed the house that
specific proposals on landslide studies may be intimated to GSI so they can be
included as annual program of activities of GSI.
7. The idea of geotagging various kinds of information was proposed to enable users
find a wide variety of location specific information.
8. The districts in the State to prepare one case study each on disasters, stressing on
the factors that need specific attention.
5

9. The need for IEC material was identified as a core area of activity for disaster
preparedness. GSI to coordinate with DMU for preparation of IEC in local
language for maximum outreach of information.
10. Awareness programs need to be ducted at further lower administrative levels and
community levels. More inputs from stakeholders are required to facilitate
preparation of customised awareness programs on landslides. GSI placed on
record support for DRR initiatives undertaken by the State.
11. The stakeholder departments need to meet on a regular basis for exchange of
information, areas of concern and chalk out strategies for addressing the
issues.
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Annexure-I

CONTACT PROGRAMME ON LANDSLIDE RISK MANAGEMENT
DATE 8th July 2016
Venue: YASHADA, Pune
Sr.
No.
1.

2.

3.

1.
2.
3.

4.

5.

6.
7.
8.

Topic and Presentation

Resource Person/Facilitator

Inaugural Session
Welcome address
Suhas
Diwase,
Director,
Disaster Management Unit,
Maharashtra
Inaugural address
Dr. Malini V Shankar, Hon’ble
Additional Chief Secretary,
Relief
&
Rehabilitation
Department, Government of
Maharashtra
Vote of Thanks
Suhas
Diwase,
Director,
Disaster Management Unit,
Maharashtra
Tea Break
Technical Session
Landslide:
Role
& Mriganka
Ghatak,
LHIM
Functions of GSI
Division, GSI, New Delhi
Landslide: Salient features Mriganka
Ghatak,
LHIM
& policies
Division, GSI, New Delhi
Landslide
studies
in Dr. M.S. Bodas, State Unit, GSI
Maharashtra with special Pune
reference to site specific
studies
Lunch Break
Technical Session (Continued)
Overview of National Dr. Pankaj Jaiswal, GHRM Cell,
Landslide Susceptibility GSI Kolkata
Mapping (NLSM)
Landslide risk analysis and Prof. Bhalchandra Birajdar,
mitigation measures- a College of Engineering, Pune
case study of Pune district
Knowing landslide signs Mriganka
Ghatak,
LHIM
around you
Division, GSI, New Delhi
Panel discussion
Vote of thanks
DMU, Maharashtra

Time
10:30 – 10:35
10:35 – 10:45

10:45 – 10:50

11:00 – 11:30
11:30 – 12:00
12:00 – 12:45

13:30-14:00
14:00 – 14:30
14:30 – 15:00
15:00 – 16:00
16:00-16:05
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Note on Awareness Programme on Landslide Risk Mitigation
Guwahati, Assam, 15th July 2016

Background
Assam, falling in seismic zone –V is one of the States that experiences natural
disasters on a regular basis. Witness to some of the major earthquakes in the country
(1897, 1950), the State is also seasonally affected by floods. However, in recent years,
there has been a rise in the incidences of landslides in Assam, due to natural as well as
anthropogenic factors. The recent incidences of landslides in Karimganj, Hailakandi,
Dima Hasao districts have highlighted the need of regular consultative meetings
between the stakeholder agencies in the State and Geological Survey of India (GSI),
the nodal agency for landslides in India for building up awareness for landslides in the
State.
The approved Field Season Program (SER/CHQ/PSS/2016/011) of Landslide
Hazard Information Management (LHIM) Division, GSI New Delhi has a component
of organising awareness/contact programs in landslide affected States. GSI had
approached the Assam State Disaster Management Authority (ASDMA) with a
request to collaborate for organising a one day contact program on landslide risk
mitigation. Prompt response was received from ASDMA and the venue and date of
the program was decided at ASDMA, Assam Secretariat, Dispur, Guwahati-6 on 15th
July 2016. The program schedule of the meeting is enclosed as Annexure I.
The GSI team had a preliminary meeting with State Project Officer (SPO),
ASDMA and other officials of ASDMA on 14th July 2016 to discuss the modalities
for the next day’s meeting and also to develop an initial idea for future collaboration
of the two institutions.
The GSI team handed over the organisers the following documents related to
landslide risk mitigation for distribution among the stakeholdersi. Printed and soft copies of posters on various aspects of landslides,
ii. Soft copies of BIS codes related to landslides (BIS: 14458.1, 14458.2, 14458.3,
14496.3, 14961, 14804 and 14458.2)
iii. Explanatory notes on Landslide terminology and fundamentals of landslide.
1

Inaugural Session

The awareness program on landslide risk mitigation was attended by delegates
from the stakeholder departments, district authorities and other officials of the State
working in the field of disaster management and dealing with landslide issues. The
participation of the various departments and agencies in the State was considerable;
more than 80 delegates participated in the meeting. The list of participants of the
meeting is enclosed as Annexure II.
The inaugural speech of the program was delivered by Dipak Kumar Sarma,
CEO, ASDMA. Referring to the presence of the State of Assam in the highly sensitive
seismic zone-V, he expressed the need to develop strategies for management of
disasters through collective involvement. He expressed concern for the increasing
incidences of landslide incidences in Assam.
Dr. Nandita Hazarika, SPO, ASDMA made a mention of the recent
incidences of landslides in some districts of Guwahati. Referring to the recent
landslides and incidence of two landslides in Guwahati town on the previous day in
which two lives were lost, she stated that though the prime focus of the disaster
management in the State has been earthquake and floods, landslides are emerging as a
major concern. She invited for wider participation by the stakeholder agencies for
more effective disaster management in the State.
Somnath Sharma, Director, GSI SU: Assam in his inaugural address informed
the house about the range of activities of GSI and its commitment to the economic
development and societal issues of the States.
A round of introduction by the delegates set up the stage for the technical
session to follow.
Technical Session

Dr. Nandita Hazarika, SPO, ASDMA presented a detailed overview of the
Disaster Management activities in Assam. The State of Assam has witnessed two
devastating earthquakes of magnitude 8.7 and 8.2 in addition to numerous other
events. Riverine and urban floods in many parts of the State, river bank erosion, fire,
landslides constitute the hazard profile of the State while death due to thunder and
2

lightening is a new addition to the list. She informed that the Building By-laws for
Guwahati has been revised twice, in 2006 and in 2014 and, an uniform Building Bylaws for the entire State has been notified. Assam has carried out commendable work
in the field of earthquake safety. 550 schools, 40 hospitals and 247 residential
apartments in Guwahati have been assessed by ASMDA for structural and nonstructural vulnerability. Mock drills have been conducted in schools and a flood early
warning system has been developed in collaboration with North Eastern Space
Applications Centre (NESAC). Additionally, ASDMA is in the process of developing
a River Atlas (in collaboration with NESAC) for the State and embankment mapping
(in collaboration with NECTAR) in the State. An Online Management Information
System for Search and Rescue is to be released shortly.

Technical session in progress.

GSI has been declared as the nodal agency for landslide studies in India.
Mriganka Ghatak, Superintending Geologist, LHIM Division, GSI New Delhi made a
presentation on the role and functions of GSI in landslide management as the nodal
agency for landslides. The presentation gave an overview of the work being carried
out by GSI with reference to the ‘Guideline on landslides and snow avalanches’
developed by NDMA and the ‘National Disaster Management Plan’ of India. The
presentation also contained information about the activities being carried out by
LHIM Division and GSI viz. conducting awareness programmes in various landslide
prone States, preparing a Web-GIS based landslide inventory, carrying out landslide
susceptibility mapping in landslide prone areas.
3

One of the objectives of conducting awareness programmes on landslides is to
instil and refresh the elements of landslides among the participating delegates who
represent various line departments associated with landslide mitigation. Mriganka
Ghatak, Superintending Geologist, LHIM Division, GSI New Delhi made a detailed
presentation on various aspects of disaster management like hazard, disaster,
vulnerability and the basic elements of landslides. The presentation was supported by
field illustrations of the failure mechanisms, styles and states of landslide activity and
the precautionary steps for landslide safety. These first two lectures set the stage for
more detailed discussions with specific referernce to Assam.
To understand the causes and factors responsible for landslides, it is always
imperative to have a preliminary understanding of the regional geological and
geomorphological set up. Somnath Sharma, Director, GSI SU: Assam made a
presentation on the Geology, Geomorphology and Lineament structure of Assam and
their relation to landslides in the State. In the backdrop of the four physiographic
divisions of Assam from north to south he described to the house the role of various
geological formations in causing landslides in the State. The presentation was
illustrated with field photographs of landslide prone areas of Assam which made it
very interesting to the delegates.
One of the areas of strength of GSI lies in its field studies in post disaster
situations, often these terrains are unapproachable immediately after landslides. GSI
had sent teams of officers after the incidences of landslides in the month of May. Two
of the officers who had collected post disaster data from recently landslide affected
districts of Assam, made presentations of case studies based on their experiences. The
first among these officers, Apenthung Kikon, Geologist, GSI SU: Assam made a
presentation on Site Specific Post Disaster Study of Landslides in Assam. As he was
also engaged in carrying out Susceptibility mapping of landslide prone areas of
Assam, he presented the site specific studies with reference to the maps generated
during landslide susceptibility mapping. This added to the understanding of the
recurring problem of landslides for the stakeholders. The situational report was rich in
information on the causes, triggering factors for the landslides and highlighted the
role of anthropogenic intervention in many cases. The remedial measures prescribed
were simple, cost effective and easy to implement.
During the communication to firm up the agenda of the contact program, an
advice was received from ASDMA to add a topic on the Efficacy of landslsdie control
4

measures in the State. Eyozele Kiso, Geologist, GSI SU: Assam presented on the
topic with inputs on the methods for mitigation that are currently being adopted and
the areas that can be improved upon. She presented the methodology for mitigation in
two categories- short term and long term. Some of the solutions offered in the
presentation were necessity of construction of civil structures based on geological
understanding, strict land use policies and not allowing construction on vulnerable
slopes without proper assessment of the area.
National Highways Authority of India (NHAI) presented on their activities in
the State.

Panel Discussion
The last session of the programme was an open session in which the delegates
provided their feedbacks, shared their experiences and deliberated on the way
forward. The salient points emerging from the session are listed below1.

The quality of retaining walls needs to be improved. Depending on
the condition, RCC walls can be more sustainable in the State.

2.

The retaining walls should be ensured to be below the slip circle.

3.

Low cost technology like plate piles (especially for slides with deep
slip circles), waste tyres and bamboo piles, bitumen drums can
provide long lasting solutions.

4.

The solutions can not be generic and should be based on assessment
of specific sites.

5.

Often the practice of post disaster assessment is based on
observations restricted to the body of the slide. Investigating teams
need to draw their inferences based on the observations at the crown
and toe of the slide zone.

6.

North Eastern Railway informed the house that they have a network
of rain gauge stations and the data can be made available to the
interested stakeholders.

7.

Due to difficult terrain conditions, mobilising machineries to
construction sites in some occasions is not easy.

8.

Use of social networking groups like WhatsApp need to be explored
as fast, versatile and easily accessible mechanism of information
sharing in pre and post disaster situations.
5

9.

The momentum generated through contact program needs to be
consolidated

through

further

similar

programs

in

division/district/taluka level in Assam. GSI will extend technical
support to the State.
10.

The need for IEC material was identified as a core area of activity
for disaster preparedness. GSI to coordinate with ASDMA for
preparation of IEC in local language for maximum outreach of
information.

11.

Many of the stakeholder agencies in the State enquired about the
contact address for approaching GSI for technical advice during
implementation of projects in the State. The contact details were
provided in the meeting with a request to communicate the needs of
the stakeholders in time so that the maximum of these can be
incorporated as regular field season program of GSI.
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Hazarike, SPO ASDMA, which made it possible to organise this important
meeting within a very short period, is thankfully acknowledged. Shri. T. S.
Pangtey, Additional Director General and NMH-IV, GSI has been always
encouraging in the initiatives of the activities of LHIM Division and is
thanked for his guidance. Kind support extended by Shri. S.N. Meshram,
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by the stakeholders to the growing concern of landslides of Assam. Their
inputs in making the meeting successful are also acknowledged.
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Annexure II
List of participants

SL

Name

Designation

No
1

Department/

Phone No.

Email

Organisation
Debajyoti

Forest Ranger

Forest Deptt., Assam

9435371657

Alok Ranjan Forest Ranger

Forest Deptt., Assam

9613715413

Assam Forest Deptt

9612918521

suman.envt@gmail.com

9678203721

NADivision@gmail.com

9613181908

qurbanalitariq@gmail.com

Nath
2

Deb
3

Saumitro

ACF (Trainee)

Das
4

(ASFOS Dehradun)

B.B. Singha

Forest Ranger

Assam Forest N.A.
Division, Diphu

5

Q.A. Tariq

Geologist

Geological Survey of
India (Ghy)

6

R. Intovate

Silchar

P.W.D Building

9435231288

7

Chiranjib

Research

IIT, Guwahati

7896275431

s.chiranjib@iitg.ernet.in

Prasad

Scholar

9859035721

mridusmitaborah.asdma@gma

Sarma
8

Mridusmita

Project

ASDMA

Borah

Officer(Disaste
r

il.com

Risk

Reduction)
9

Ranjan

Kr. Project

Borah

ASDMA

Officer(Disaste
r

Risk

Reduction)
10

Sushmita

Project Officer

ASDMA

9957033967

Dutta
11

R.P Jingar

CE/Con
Maligaon

NFR N.F.

Railway

9957556574

jingar.nwr@gmail.com

Construction

8

12

D. Kalita

Executive

N.F.

Railway

9957556280

Diphu

9435066292

Engineer, N.F. Construction
Railway,
Maligaon
13

14

Chatra

Junior

PWD(R)

Teron

Engineer

Diversion

Safiul Alam

Asstt.

GMDA

,

chatrateron@gmail.com

9864032953

Executive
Engineer
15

16

Biman

Ch AEEPWD (B), PWD (B)

Das

Diphu

Eyozele

Geologist

9435191104

Geological Survey of

Kiso

India

,

9958598837

NER,

SU:Assam
17

Abhijit Deka

Systems Expert ASDMA

9706789156

18

Anupam

Tech

94350-10433

Baruah

(Systems)

Pradeep

Tech

Sena Sinha

(Systems)

Biren

GIS Expert

19

20

Asstt.

Asstt.

ASDMA

asdmaghy@gmail.com

ASDMA

ASDMA

9435746436

PWD , Mahur Roads

9435453884

Baishya
21

Sri

Tarun Junior

Phongh

22

Engineer

Division,

(Civil)

Hasao, Assam

Dima

Sri Gautam I/C EE, PWD, PWD , Mahur Roads
Kr. Roy

Mahur

Division,

Division,

Hasao, Assam

9435568145

gtmroy13@gmail.com

9435117425

dekab2012@gmail.com

9435108373

das.deepakkumar83@gmail.co

Dima

Mahur
23

Bhaskar

ACF,

O/o Forest Department

Deka

DFO,

UE

Division
24

Deepak Kr. Associate
Deb

Planner

GMC

m
9

25

Mrinmoy

E.E

Baruah

NH(Works),

P.W.D (NH)

9706010217

mrinmoy1960@gmail.com

ASDMA

9435361475

muktaramdeka@gmail.com

ASDMA

9435041800

Assam
26

Mukta Ram Project
Deka

27

28

Manager

Mirza

Md. Project

Irshad

Manager

Siddharth

Accountant

ASDMA

8724818266

siddharth3290@gmail.com

Project Officer

ASDMA

9435592762

kripaljyoti@gmail.com

Abhijnan

Communicatio

ASDMA

9957415724

abhijnan.rajkhowa@gmail.co

Rajkhowa

n Expert

Medhi
29

Kripaljyoti
Mazumdar

30

31

Mr.

m

F. SE PWD
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A note on the Landslide Risk Awareness Programme conducted in five Talukas of North Goa
District from 22.08.2016 to 26.08.2016
Geological Survey of India is involved in making a sustained effort for creating awareness among
various stakeholders including government officials, local communities and non-governmental
organisations on a sustained basis in landslide affected regions so that all the stakeholders are
empowered by information and knowledge and mentally prepared to face the hazard. The issues
related to awareness and preparedness is considered to be of crucial importance in both the pre- and
post-disaster management processes. As part of this initiative the LHIM Division, GSI, NEW Delhi
organized a awareness programme on Landslide Risk Mitigation in collaboration with the Collector,
North Goa district from 22.08.2016 to 26.08.2016. The programme was conducted as a part of FSP
item (SER/CHQ/PSS/2016/011). The programme was stretched over a period of five days covering
one Taluka of the North Goa District each day. The programme drew a huge response with
participants from various state government departments such as Town Planning, PWD, Fire
Department, local Taluka administration, Forest Department, NGOs, College and school students and
representatives from village panchayat attending the programme.
The objective of the programme was to make the people of North Goa District aware of the various
aspects of landslide hazard in the country and to prepare the local administrative machinery as well as
the local community to take suitable action to reduce both risks and costs associated with this hazard.
In order to achieve this objective PowerPoint presentations were made explaining the various aspects
of preventive tips and safety measures to be adopted to minimise risk of landslides, familiarise the
delegates about various landslide warning signals and things to be done during and after the landslide.
A brief idea about the engineering geology aspects of the Landslide remediation practice was also
given. The presentation also contained various pictures of the landslides taken by the officers of State
Unit: Karnataka & Goa, GSI, Bengaluru, Karnataka from Goa state. The information about the
Landslide Susceptibility mapping being carried out by GSI in the Landslide prone areas of Goa was
also shared with the participants. A total of 626 participants attended the programme. Participation of
studenets from school and colleges of Goa was very remarkable as they interacted with GSI officers
with many quaries during the technical session. As per the feedback received from the Collector,
North Goa District, the programme has succeeded in achieving its desired objective.

Participants attending the Landslide Risk Awareness Programme at Bicholim Talluka, North Goa
District, Goa on 22.08.2016.

1

Officers of GSI and local administration on Dais during inaugural session and participants attending
the programme at Sattari Talluka, North Goa District, Goa on 23.08.2016.

Officers of GSI making presentations on Landslide and Risk Mitigation at Pernem Talluka, North
Goa District, Goa on 24.08.2016 and the participants in the other slide.

Shri Pradeep Singh (Director, NLSM division, GSI, DGCO) making a point during the opening
ceremony at Bardez Talluka, North Goa District, Goa on 25.08.2016 and the participants in the
other slide.

2

The session in progress at Tiswadi Talluka, North Goa District, Goa on 26.08.2016 along with
participants.

List of GSI Officers who participated in the programme:
1. Pradeep Singh, Director, LHIM Division, GSI, DGCO, New Delhi.
2. Akshay Mishra, Superintending Geologist, GHRM Cell, GSI, Kolkata.
3. Koushik Shukla, Senior Geologist, State Unit: Karnataka & Goa, GSI, Bengaluru, Karnataka.
4. Rahul Kumar Chaurasia, Geologist, State Unit: Karnataka & Goa, GSI, Bengaluru, Karnataka.

Details of the Taluka wise number of delegates participating in the programme:
1. Bicholim Taluka
22.08.2016
161 participants
2. Sattari Talluka
23.08.2016
101 participants
3. Pernem Taluka
24.08.2016
144 participants
4. Bardez Taluka
25.08.2016
102 participants
5. Tiswadi Taluka
26.08.2016
118 participants
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A note on the landslide awareness/ contact programme in Darjeeling
District, West Bengal (20.09.2016 to 26.09.2016)
Dr. Saibal Ghosh, Director, Landslide Studies Division
Geohazards Research & Management (GHRM) Centre
Geological Survey of India, CHQ, Kolkata
West Bengal State Disaster Management Authority (WB-SDMA), Government of West
Bengal in collaboration with Geological Survey of India organised landslide awareness/
contact programmes at six different locations of Sub-divisional Hqs and Block Hqs in
Darjeeling district, West Bengal (Fig. 1) between 20.09.2016 and 26.09.2016 as per the
following programme. On behalf of Landslide Hazard Information Management (LHIM)
Division, DGCO, GSI, New Delhi - the executing division of GSI conducting such awareness
programme, the GHRM Centre, CHQ, Kolkata, with the approval of ADG & National Head:
Mission IV, coordinated this event in Darjeeling along with the District Disaster Management
Authority (WB-DDMA) officials of Darjeeling district, West Bengal. In this awareness
programme, Dr. Timir Baran Ghoshal, Suptdg. Geologist, Engineering Geology & Landslide
Division, GSI, ER, Kolkata (20th to 25th September, 2016) and Shri Niroj K. Sarkar, Director,
Monitoring V, GSI, CHQ, Kolkata (23rd to 25th September, 2016) were also present as GSI
experts in delivering lectures and demonstrations along with the author.
Landslide Contact/ Awareness Programme in Darjeeling district, West Bengal (Fig. 1)
Date
Locations
20.09.2016
Bijanbari-Pulbazar Block HQ., Bijanbari
21.09.2016
Kurseong Sub-division HQ, Kurseong
22.09.2016
Sittong-Selephu, Kurseong Block, Selephu
23.09.2016
Mirik Block HQ., Mirik
24.09.2016
Kalimpong Sub-division HQ., Kalimpong
26.09.2016
Gorubathan Block HQ, Gorubathan

In all the above programmes, on average 50-60 participants were present representing the
State Government officials from Sub-divisional/ Block HQs, Gram Panchayat, Block Disaster
& Relief Department, Forest, PWDs, Municipality Authorities, Fire Services, Police, and
representatives from Tea Estates, Students and Teachers from local schools/ colleges, local
NGOs, local Community Groups etc. In the awareness programme at each of these six places,
following programme and deliberations were made by GSI experts with interactive
discussion and interactions with the participants (pdfs of presentations are also enclosed at
the end of this note as Annexures). In all the places, huge interests and enthusiasm were
observed amongst the participants.
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Fig. 1: Landslide Contact/ awareness Programme in different Sub-divisions/ Blocks of
Darjeeling district, West Bengal
Details of topics covered & discussion during contact/ awareness programme
Sl. No. Topic of presentation
Presenter Topics covered
1
Opening remarks & WBSDMA Salient objectives and purpose of this
Objectives
of
the
programme are discussed
programme
2
Roles & responsibilities GSI
Discussion on disaster management
of
stakeholders
in
policy and framework, roles of different
disaster management.
stakeholders
including
community,
owners of the problems, roles &
responsibilities of GSI as a nodal agency
of landslide studies etc.
3
Fundamental
of GSI
Basic scientific definition of landslides,
landslides, types and
forms and geometry, activity, dimension,
processes, and, causal
distribution,
classification,
First
factors.
Information Report (FIR); detailed
landslide inventory; its importance; roles
of pre-disposing and triggering factors.
4
Landslide scenarios of GSI
Broad scenarios of landslide hazards in
Darjeeling-Sikkim
Darjeeling-Sikkim Himalayas; examples
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Himalayas; Past and
current
landslide
investigations of GSI

5

Role of community in GSI
landslide
risk
management
1. Understanding
landslide
susceptibility maps:
Community response
& expectations
2. Community
participation
in
developing
early
warning systems
3. Role
of
Administration
in
landslide
management
(structural and nonstructural)

of typical failure mechanisms (past &
present); importance of rainfall and
earthquakes as triggers and a synopsis of
GSI’s
association
in
landslide
investigations in Darjeeling district (both
past and present); data availability etc.
Community awareness; Dos and Do nots;
landslide warning signs; familiarization
with landslide susceptibility maps;
techniques about understanding the
landslide susceptibility maps vis-à-vis
local areas of interest; role of community
in reporting landslides using FIRs,
measuring rainfall on regular basis at GP
levels; monitoring cracks, fractures using
improvised techniques such as placing
telltales, following landslide activity in
the surrounding; following safe dwelling
practices; non-use of plastic materials;
helping the local authorities in
maintaining and cleaning local drainage
system, sewerage disposal systems etc.

Recommendations: After attending the active interactions with the local authorities and
communities in the above contact/ awareness programmes, the following observations and
suggestions are made.
1. It is strongly felt that such type of landslide contact/ awareness programmes are also
necessary at Gram Panchayat (GP) level to disseminate awareness down to the grassroot level. To implement such programme down to GP levels, a “Training for
Trainers” (TOT) programme can be organised by WB-SDMA at Darjeeling with the
help of GSI experts well before the onset of monsoon season. The trainee-officials of
the State Government should be selected from the Disaster and Relief related officials
from Block and GP levels. On getting training and suitable materials (even translated
into local languages with the help of DDMA officials) from GSI experts, the trainee
officials can impart such contact/ awareness training programmes by themselves at
128 nos. GPs in Darjeeling district, West Bengal. The TOT programme, so proposed,
can be organised in 2-3 batches in a row comprising 40-50 State Government officials
in each batch at district HQ (Darjeeling), in prior consultation with GSI.
2. Through this contact/ awareness programme, attempts were also made to make the
participants understand the importance of reporting landslide events in a structured
format (Table 1) and also participation of community in measuring daily rainfall (
preferably two times per day – 6 AM and 6 PM respectively). This is essential to link
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and examine the relations between triggering rainfall and landslide events, which can
be used later to develop and implement a simple village-level Early Warning System,
and if successful, the same will make the community more resilient to prepare from
such menacing hazards. Accordingly, it is suggested that each GP of Darjeeling
district should be provided with a simple mechanical rain gauge instrument (costing
around Rs. 600-800 each) and an institutionalized mechanism be developed to
measure rainfall two times in a day for the entire monsoon period (May – October).
For this, necessary training on measuring rainfall data and recording of the same can
be given by GSI experts during the proposed TOT programme.
3. To disseminate landslide inventory information in a structured format from GP level,
a mechanism needs to be developed by WB-SDMA/ WB-DDMA to transmit
landslide FIRs in prescribed format (Table 1) to DDMA and GSI officials
immediately after the occurrence of any landslide event. For including GPS
coordinates of such landslide occurrence sites, free Apps “GPS Test” may be
downloaded from Google Play Store in any GPS-enabled Android smart phones and
the same can be used in lieu of the formal hand-held GPS instruments for determining
geographic coordinates of landslide locations. If required, a hands-on training during
TOT can also be given to GP level officials on this matter.
4. The available 1:50,000 scale landslide susceptibility maps of GSI’s National
Landslide Susceptibility Mapping (NLSM) Project must be used for land use zoning
in the district down to GP levels. The 50% target of NLSM in Darjeeling district is
already ready and will soon be uploaded in GSI’s Portal (www.gsi.gov.in or at
http://portal.gsi.gov.in) along with submission of a hard copy of the map and report to
DM, Darjeeling and WB-SDMA. At the end of the current Field Season (2016-17),
the remaining part of the NLSM target in Darjeeling district will be completed and the
outputs of the same will similarly be delivered to State Governments. These
geoinformation tools must be effectively and widely used by all stakeholders
including WB-SDMA, WB-DDMA, Road and Rail maintaining authorities such as
BRO, PWDs, NF Railway, SDO/ BDO, Municipality, Gram Panchayat and
community etc.
5. GSI has recently published a compendium containing details of landslide studies
carried out by GSI between 1950 and 2014 in Darjeeling-Sikkim Himalayas (GSI
Special Publication No 103; 2016; Landslide Compendium of Darjeeling-Sikkim
Himalayas). At each location of the current contact programme, soft copies of the
above book and all the PPTs were provided to the concerned State Government
officials for subsequent dissemination and use. For obtaining some hard copies of this
important publication, DDMA can approach the Addl. Director General & HoD, GSI,
ER, Bhu-Bijnan Bhavan, Sector-II, Salt Lake, Kolkata – 700091.
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Table 1: First Information Report (FIR) of landslide incidences (to be submitted by any
citizen encountering any landslide and mail to i) ocdmdarj@gmail.com; ii)
ghrm.gsi@gmail.com; iii) egergsi@gmail.com; iv) lhim.gsi@gmail.com)
Sl No
1.
2.

3.

4.
5.

6.
7.
8.

9.
10.

11.
12

Item
Date & Time of occurrences of landslide:
Location
i.
Village/ Town
ii.
Tehsil/ Taluka
iii.
District
iv.
State
Geographic Co-ordinates in Latitudes/ Longitudes using GPS
v.
Dimension (m)
i.
Length
ii.
Breadth/ Width
iii.
Height
Type of landslide
i.
Rockslide/ Fall
ii.
Overburden slide/Fall
History
i.
Old
ii.
New
Material involved
i.
Rock
ii.
Overburden
Whether in road cutting / river bank / natural hill slopes:
Structure affected
i.
Road/ Railway line
ii.
Houses
iii.
Land (Barren/ Cultivated)
iv.
Forest
v.
Civil Projects
Casualties
i.
Human
ii.
Livestock
Rainfall amount in mm/ cm
i.
During last 24 hours:
ii.
During week prior to landslide:
iii.
If rainfall data is not available, local assessment may be given
Causes of landslide (As per local assessment):
Existing remedial measures and recommendations if any:
Signature:
Name:

Reporting done by
Address:
E-Mail:
Phone No:

----------------
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Note on Awareness Programme on Landslide Risk Mitigation
Shillong, Meghalaya, 4th October 2016

Background

As per the approved Field Season Program of Geological Survey of India
(GSI), Landslide Hazard Information Management (LHIM) Division, GSI New Delhi
has the responsibility of organising awareness/contact programs in landslide affected
States (SER/CHQ/PSS/2016/011). LHIM Division maintains regular communication
with the landslide prone States and based on their response organises landslide
awareness programmes at various stakeholder levels in the States. In view of its
location in a high rainfall area and increasing human interference into natural slopes,
the State of Meghalaya has major chances of landslides. LHIM Division, GSI
organised a one day awareness program on landslide risk mitigation in collaboration
with Soil and Water Conservation Department, Government of Meghalaya. The
program was held in the Auditorium of Soil and Water Conservation Department,
Shillong on 4th October 2016.
The program schedule of the meeting and list of participants are enclosed at
Annexure .
On 3rd October 2016, the GSI team had a preliminary meeting with the officers
of Soil and Water Conservation Department and Meghalaya State Disaster
Management Authority, Government of Meghalaya to work out the modalities for the
meeting.

GSI team also handed over printed posters on landslides to the State

authorities for display. Technical meeting was also held with the Regional Mission
Head, Mission-IV and officers of GSI, North Eastern Region, Shillong on the
presentations for the meeting next day.

Inaugural Session

The awareness program on landslide risk mitigation was attended by delegates
from the stakeholder departments, district authorities and other officials of Meghalaya
working in the field of disaster management and dealing with landslide issues. The
participation of the various departments and agencies in the State was considerable;
nearly 80 delegates participated in the meeting.
1

I. Mawlong, Executive Officer, Meghalaya State Disaster Management
Authority welcomed the delegates of the meeting and expressed her hope that the
deliberations in the meeting will be beneficial for the delegates for understanding the
risks arising from landslides in the State.
The inaugural speech of the program was delivered by R. Srinivasan, Deputy
Director General and Regional Mission Head-IV, GSI, Shillong. Referring to the
location of the State of Meghalaya in highly sensitive seismic zone-V and extensive
damages to life and property in the major earthquakes of 1897 and 1950, he stated that
landslides are emerging a major risk in the State. Pointing to the increasing human
interference in natural slopes he advised that utilising slopes in a scientific approach
can reduce landslide risk in the State.

Guest of Honour delivering the inaugural speech in the workshop.

Technical Session

GSI has been declared as the nodal agency for landslide studies in India.
Predeep Singh, Director, LHIM Division, GSI New Delhi presented an overview of
the role of GSI in landslide management as the nodal agency for landslides. The
lecture presented references to site specific studies of landslides and also contained
information about the activities being carried out by LHIM Division and GSI like
2

conducting awareness programmes in various landslide prone states, preparing a web
based landslide inventory, carrying out landslide susceptibility mapping in landslide
prone areas.
Surajit Bordoloi, Consultant, Meghalaya State Disaster Management
Authority made a presentation on the activities of their organisation. The Disaster
Management Authority in the State is carrying out several activities like capacity
building for different target groups, developing information material, conducting
programs on disaster management, bringing on publications on various themes in
addition to developing DM plans for various administrative levels. He also showed a
film on use of drone technology in Nepal earthquake 2015 and a short film on the
activities of Meghalaya State Disaster Management Authority.
One of the objectives of conducting awareness programmes on landslides is to
instil and refresh the elements of landslides among the participating delegates who
represent various line departments associated with landslide mitigation. Mriganka
Ghatak, Superintending Geologist, LHIM Division, GSI New Delhi made a detailed
presentation on various aspects of disaster management like hazard, disaster,
vulnerability and the basic elements of landslides. The presentation was supported by
field illustrations of the failure mechanisms, styles and states of landslide activity and
the precautionary steps for landslide safety. These first two lectures set the stage for
more detailed discussions with specific reference to Meghalaya.
The regional and State offices of GSI are involved in landslide studies in
various modes- susceptibility mapping, post landslide studies and site specific studies.
Keeping this in view, the officers from GSI North Eastern Region were invited in the
meeting to present the work being carried out by GSI in Meghalaya.
Gargi Singh, Geologist, GSI Shillong delivered a talk on Macro and Meso
scale landslide studies in Meghalaya. The presentation included observations from
slope stability studies along Dawki-Umlarem road, hazard Zonation studies along
NH-40 and Shillong town to provide a background of landslides in the State. The
presentation was further elaborated by the presenter with field illustrations of
construction practices in high risk areas like steep cut slopes, unsafe building
construction, unplanned claiming of natural slopes and provided generic corrective
measures for the State of Meghalaya.
Achan Konyak, Geologist, GSI Shillong focused his talk on the National
Landslide Susceptibility Mapping (NLSM) being carried out in Meghalaya. The
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delegates could get an overview of the scope, methodology of NLSM and the various
layers/themes in which information is being collected for the study. He presented
observations and results of NLSM carried out in Meghalaya and their correlatibilty on
ground with the aid of photographic documents from field.
P.K. Theophilus, Senior Geologist, GSI Shillong discussed the post disaster
and site specific landslide studies in Meghalaya. Case studies from Umling slide,
Ratacherra slide, Barapathar slide, ground cracks developed in Tynnai and Sonapur
landslide were discussed in detail in the presentation. The presentation was very
informative

as

it

discussed

the

causative

factors

and

generic

remedial

recommendations for these slides.
One of the concerns of the communities living in landslide prone areas is to
know about the signs in their areas of living through which they can understand about
the movements and deformation in the ground. Mriganka Ghatak, Superintending
Geologist, LHIM Division, GSI New Delhi gave a presentation elaborately aided with
simple signs from day-to-day incidences that are often missed but in reality are
indicators of subsidence/movement of ground. The delegates found the presentation
informative due to its visual content and usefulness in easily correlating with similar
features in their neighbourhood. The presentation found more relevance to the
concerns of the State as several of the examples cited were from Shillong town and its
surroundings.

Technical session.

Section of delegates in the meeting.

Interactive session
At the end of the technical session the delegates participated in an open
interactive session in which they shared their opinions and feedback about the
program and also put forward their queries and suggestions to the GSI team. Broadly,
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the delegates expressed their appreciation on the content and presentation of the one
day program on landslide risk mitigation and suggested that such programs need to be
conducted regularly in the State.
Responding to the query on availability of NLSM data for stakeholders,
Regional Mission Head, Mission-IV, GSI informed the house that the maps and other
information will be made available in public domain as per the data dissemination
policy of GSI. He also stressed that the presentations like the one on understanding
landslides with the help of simple ground and structural signatures in an area as
presented in the meeting carry the potential of being very useful IEC material for
community awareness. The house was unanimous in replication of similar awareness
programs on landslide in district and village levels on a continuous basis.
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Annexure I
-PROGRAMMEDate: 04th October, 2016
Venue: Auditorium of the Soil & Water Conservation Department, Polo Hills, Shillong.
Guest of Honour
:
Shri R. Srinivasan, Deputy Director General & RMH-IV,
GSI Shillong
Moderator
:
Soil & Water Conservation Department
:
Registration
09:00 – 10:00 Hrs
Inaugural Session
i. Welcome Address
:
Smt. I Mawlong, MCS, Executive Officer, Meghalaya
State Disaster Management Authority.
-Presentation of Bouquetsii. Speech by the Guest of :
Shri R. Srinivasan, Deputy Director General & RMH-IV,
Honour
GSI Shillong.
-Tea BreakTechnical Session
SN
Topic of presentation
Resource person/facilitator
Time
i. Landslides: Role & functions of Pradeep
Singh,
Geological
10:45 – 11:20
GSI
Survey of India, New Delhi
ii Disaster Management initiatives in Surajit
Bordoloi-Meghalaya
11:20 – 11:50
Meghalaya
State Disaster Management
Authority
iii Landslides:
Fundamentals, Mriganka Ghatak, Geological
11:50 – 12:35
Mitigation strategies and response
Survey of India, New Delhi
iv Landslide studies in Meghalaya
Gargi Singh
12:35 – 13:20
P.K. Theophilus
Achan Konyak,
Geological Survey of India,
Shillong
Lunch Break
v Identifying landslide from local Mriganka Ghatak, Geological 14:00 – 14:30
signatures
Survey of India, New Delhi
vi Panel discussion (the way forward) Coordinated
by Geological 14:30 – 15:30
Survey of India & Directorate of
Soil & Water Conservation
Department
vii Vote of Thanks
Directorate of Soil & Water 15:30 – 15:40
Conservation Department
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Annexure II
List of participants
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A note on the Awareness Programme on Landslide Risk Mitigation conducted
in Goa(17th July 2017 to 22nd July 2017)
In continuation of its efforts to strengthen landslide disaster risk reduction to reduce loss
of lives and properties in landslide prone regions of India, Geological Survey of India
(GSI)in association with the Government of Goa, conducted “Awareness Programme on
Landslide Risk Mitigation” in the seven Talukas of South Goa District, Goa. The objective
of the programme was to createlandslide awareness amongst the government officials,
local communities and various stakeholders. The programme was conducted as per the
request
of
the
Office
of
the
Collector,
South
Goa
district
vide
No.83/04/DMC/1/2016/6368, dated: 15/06/2017 and undertakenas a part of the Annual
Programme of Field season 2017-18 of Landslide Studies Division, GHRM Centre, GSI,
CHQ-Kolkata (Service Item withFSP Id. M4LS/NC/CHQ//2017/14142).
The week-long contact programme was inaugurated by Shri Vijay Sardesai, Hon‟ble
Minister for Town & Country Planning and Agriculture, Govt. of Goa on 17th July 2017 at
the Collectorate Building, South Goa (Fig. 1). Shri Swapnil M. Naik, IAS, Collector, South
Goa district while welcoming the participants stressed on the need of having planned
development for safe living, particularly when modifying the hill slopes for building
construction. The Chief Guest Shri Vijay Sardesai, Hon‟ble Minister for Town & Country
Planning and Agriculture,in his inaugural speech also stressed upon taking up proper
planning for developmental activities involving slope modification. He stressed on the
need for preventive landslide mitigation rather than curative mitigation and the need for
preservation of sensitive/fragile ecosystems. In this line while deliberating on the plans
of the Government, the Chief Guest enlightened the audience on the upcoming regional
development plan for 2030 of Goa while reassuring them that consent of the local people
will always be considered at every steps/stages of development.

Figure 1 Shri Vijay Sardesai, Hon‟ble Minister for Town & Country Planningand Agriculture,Govt.
of Goa addressing the gathering.

Awareness programme at Salcete Taluka
Landslide Awareness programme for Salcete Taluka was held on 17th July 2017 at
Collectorate building of South Goa district located at Margao. Approx. 185 persons
representing various state govt. departments and stakeholders attended the programme
(Fig. 2A). The prominent stakeholders includeTown & Country Planning department,
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PWD, Medical, Gram Sevak, Industries, Trade & Commerce, Panchayats, State Pollution
Control Board, Goa Shipyard Limited, Transport, Civil Supply & Consumer Affairs, Forest,
Electricity, Police, Fire, Municipal Council, Taluka Administration, officials from CISF,
CPWD, State Disaster Management Authority, Collectorate and students from colleges.
The technical sessions were deliberated by Dr. Jorson Fernandes, MBBS, DORL on „Role
and function of stakeholders‟; Dr. Purnanand P. Savoikar, Professor in Civil Engineering,
Goa Engineering College on „Geotechnical aspect for landslide mitigation‟; Dr. Adappa
Jalihal, Associate Professor, Civil Engineering Department, Goa Engineering College on
„Geology of Goa‟; Dr. Pankaj Jaiswal, Director, GHRM Centre, GSI, CHQ-Kolkata (Fig.
2B)on „Role of GSI in landslide management‟ and „Understanding landslide‟ and Rahul
Kumar Chaurasia, Geologist, SU:KG, GSI-Bangalore on „Landslide scenarios and
susceptibility mapping in Goa‟.
The participants were introduced to the following issues related to landslide risk
mitigation:
1. Methodology for correctly reporting an incident by following ETHANEReport (Eexact location, T-type of incident, H-hazards present and/or potential, A-access
route, N-number of casualties/severity, and E-Emergency services present and
required).
2. Role of stakeholders in setting „Incident Command System‟ during a disaster.
Concept of TRIAGE-scaling the services; TREATMENT-designating open spaces for
treatment;
STAGING-designating
assembly
area;
TRANSPORTATIONtransportation of survivors and SAFETY were introduced to the participants.
3. Different types of structural mitigating measures for cut slope failures were
shown and deliberated upon. Case studies from four landslides in Goa were used
to highlight the mitigation measures, including effectiveness of soil nailing
techniques in lateritic terrain.
4. Different geomorphology and geology of Goa, the structural control in the
initiation of landslides in the Western Ghat belt of Goa and chemical reaction of
the laterites in the central and coastal belt of Goa.
5. The various activities, capabilities and achievements of GSI in the field of
landslide studies including National Landslide Susceptibility Mapping (NLSM)
programme, site-specific landslide studies, development of Early Warning
Systems and Monitoring. The participants were given insight into the availability
of landslide data in GSI portal „Bhukosh‟.
6. Status of landslide susceptibility mapping programme in Goa and its
application/use in regional planning.
7. Introduction to the various aspects of landslides, familiarisation of landslide
warning signals, taking suitable action (preventive and mitigative measures) to
reduce landslide risks, etc.
8. Use of the Landslide Susceptibility Maps of GSI for framing Landuse regulations in
Goa.
During the interactive session, the audience opined that the Municipal Corporations in
Goa must be actively associated in conducting such programmes in the future since they
are empowered to issue NOC for any developmental works in Goa.
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Figure 2The participants at South Goa Collectorate, Margao (A) and Dr. Pankaj Jaiswal, Director,
GSI presenting his talk (B).

Awareness programme at Mormugao Taluka
Landslide Awareness programme for Mormugao Taluka was held on 18th July 2017 at
MPT Hall, Vasco. Approx. 200 persons representing Water Resource Department, PWD
and students from MES College, Deepvihar Higher School, St. Andrews High School,
Govt. High Secondary School and Deepvihar College, officials from Taluka office (Fig. 3B)
attended the programme.
The programme was inaugurated by Smt. Deepali Naik, Chief Officer, Mormugao
Municipal Council and graced by Shri Mahadev Arundekar, Deputy Collector & SDM,
Mormugao Taluka; Shri Vinod Dalal, Joint Mamlatdar & Executive Magistrate; Shri
Rosario Carvallo, Joint Mamlatdar-II & Executive Magistrate and representatives from
GSI. Addressing the audience, the Chief Guest Smt. Deepali Naik, Chief Officer,
Mormugao Municipal Council (Fig. 3A) stressed that the younger generation should
proactively get involved in disaster awareness and management. She advised them on
the importance of staying alert to disasters and opined that the knowledge gained
through the awareness programmes should be put into good use during times of
disaster.
The technical sessions were deliberated by Dr. Pankaj Jaiswal, Director, GHRM Centre,
GSI, CHQ-Kolkata on „Role of GSI in landslide management‟ and „Understanding
landslide‟ and Rahul Kumar Chaurasia, Geologist, SU:KG, GSI-Bangalore on „Landslide
scenarios and susceptibility mapping in Goa‟.
The participants, who were mostly school/college students (Fig. 3B), were introduced to
the following issues related to landslide risk mitigation:
1. Introduction to the various aspects of landslides, landslide types and process,
nomenclature of landslides, familiarisation of landslide warning signals, taking
suitable action (preventive and mitigative measures)to reduce landslide risk, dos
and don‟ts, etc.
2. The various activities, capabilities and achievements of GSI in the field of
landslide studies including National Landslide Susceptibility Mapping (NLSM)
programme, site-specific landslide studies, development of Early Warning
Systems and Monitoring. The participants were given insight into the availability
of landslide data (landslide susceptibility maps and landslide incidences maps) in
GSI portal „Bhukosh‟, reporting of landslide incidence using GSI web services.

3

3. Status of landslide susceptibility
application/use in regional planning.

mapping

programme
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Figure 3Smt. Deepali Naik, Chief Officer Mormugao Municipal Councildelivering her inaugural
address (A) and student participants attending the programme (B).

Awareness programme at Ponda Taluka
Landslide Awareness programme for Ponda Taluka was held on 19 th July 2017 at Village
Panchyat Hall at Kevlem, Ponda. Approx. 60 persons representing officials from Forest
Dept., Fire Services, Electricity Dept., Municipality, Mamlatdar office, PWD, Water
Resource Department, Deputy Collector office, Education Department, Taladhi, Road
Dept., Building Dept., Health Dept., Police & Panchayat office attended the programme.
The programme was inaugurated by Shri Damodar Morajkar, Addl. Collector, Ponda and
graced by Shri Navnath Naik, Deputy Collector; Shri Jaoa Fernandes, Mamlatdar and
representatives from GSI. Addressing the audience, the Chief Guest Shri Damodar
Morajkar, Addl. Collector, Ponda stressed to have proper coordination among various
agencies and administration for effective implementation of plans for disaster mitigation.
He further highlighted thatlandslide issue is not frequent in Goa but rather sporadic
incidences which are mainly due to road cutting and new construction for settlements.
He stressed on the need of working as ateam in dealing disaster effectively. Shri J.
Srihari, Director, GSI, SU:KG, Bangalore in his address to the gathering (Fig. 4)
requested the end users/public to avail the enormous database available with GSI while
also reminding them that they should judiciously make use of the maps for the benefit of
the society.
The technical sessions were deliberated by Dr. Pankaj Jaiswal, Director, GHRM Centre,
GSI, CHQ-Kolkata on „Role of GSI in landslide management‟ and „Understanding
landslide‟ and Rahul Kumar Chaurasia, Geologist, SU:KG, GSI-Bangalore on „Landslide
scenarios and susceptibility mapping in Goa‟.
The participants were introduced to the following issues related to landslide risk
mitigation:
1. Introduction to the various aspects of landslides, landslide types and process,
nomenclature of landslides, familiarisation of landslide warning signals, taking
suitable action (preventive and mitigative measures)to reduce landslide risk, dos
and don‟ts, etc.
2. Details about rainfall threshold modelling for forecasting rainfall induced
landslides and developing a village-level landslide Early Warning System.
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3. The various activities, capabilities and achievements of GSI in the field of
landslide studies including National Landslide Susceptibility Mapping (NLSM)
programme, site-specific landslide studies, development of Early Warning
Systems and Monitoring. The participants were given insight into the availability
of landslide data (landslide susceptibility maps and landslide incidences maps) in
GSI portal „Bhukosh‟, reporting of landslide incidence using GSI web services.
4. Status of landslide susceptibility mapping programme in Goa and its
application/use in regional planning.
During the interactive session, the audience opined that GSI should be involved in any
infrastructure developmental projects taken up in the hilly terrains of the country,
particularly roads and railways, so as to minimise landslide risks and hazards.

Figure 4Shri J. Srihari, Director, GSI addressing the gathering.

Awareness programme at Quepem and SanguemTalukas
Joint Landslide Awareness programme for both Quepem and Sanguem Talukas was held
on 20th July 2017 at Quepem Municipal Council Hall. Approx. 155 persons representing
offices/departments from Forest, Fire Services, Electricity, Mamlatdars, PWD, Water
Resources, Education, Road, Building, Police, Deputy Collector, both Quepem & Senguem
Municipalities and five Sarpanches attended the programme. Besides, teachers and
students from Govt. College of Arts, Science & Commerce and Govt. Polytechnic,
Quepem also attended the programme (Fig. 5).
The programme was inaugurated by Shri Paulu Fernandes, Deputy Chairperson, Quepem
Municipality and graced by Shri Prashant Shirodkar, Deputy Collector, Quepem; Shri
Sagun Velip, Chief Officer, Quepem Municipality; Shri Prataprao Gaonkar, Mamlatdar
Quepem; Shri Laxmikant Dessai, Mamlatdar Senguem; Smt. Deona Periera, Joint
Mamlatdar Senguem; Shri Bhagwant Karmali, Block Development Officer Quepem and
representatives from GSI. While welcoming the audience, the Shri Prashant Shirodkar,
Deputy Collector requested them to gain the maximum knowledge from the experts and
make the best use of the one day programme. Shri Sagun Velip, Chief Officer, Quepem
Municipalityin his address to the audience reminded them that disasters come
unannounced. Due to the uncertainty of disasters, he further stated that the various
officers, heads of departments and different sarpanches should coordinate work together
to minimise the risk and hazards. The Chief Guest Shri Paulu Fernandes, Deputy
Chairperson, Quepem Municipalitystressed that more of such awareness programmes
should be held in the Taluks.
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The technical sessions were deliberated by Shri Megotsohe Chasie, Sr. Geologist, GHRM
Centre, GSI, CHQ-Kolkata on „Role of GSI in landslide management‟ & „Understanding
landslides‟; Shri Rahul Kumar Chaurasia, Geologist, SU:KG, GSI-Bangalore on „Landslide
scenarios and susceptibility mapping in Goa‟; and Smt. Josephine Dias, Associate
Professor of Geography, Govt. college of Arts, Science & Commerce, Quepem on
“Disaster Management”.
The participants were introduced to the following issues related to landslide risk
mitigation:
1. Familiarisation of landslide warning signals, taking suitable action (preventive and
mitigative measures)to reduce landslide risk, dos and don‟ts, etc.
2. Ways on developing rainfall threshold modelling for forecasting rainfall induced
landslides for use as a village-level landslide Early Warning System.
3. The various activities, capabilities and achievements of GSI in the field of
landslide studies including National Landslide Susceptibility Mapping (NLSM)
programme, site-specific landslide studies, development of Early Warning
Systems and Monitoring.
4. Availability of landslide data (landslide susceptibility maps and landslide
incidences maps) in GSI portal „Bhukosh‟, reporting of landslide incidence using
GSI web services.
5. Status of landslide susceptibility mapping programme in Goa and its
application/use in regional planning.
6. Best management practices for landslide mitigationthrough afforestation,
contouring of slopes, development of watersheds and use of satellite imageries
for disaster planning and mitigation.
During the interactive session, the audience opined that GSI‟s participation/involvement
in various infrastructure developmental projects, particularly roads and railwaysin the
hilly terrains of the country, should be made mandatory so that landslide risk and
hazards can be minimal.

Figure 5 The participants at landslide awareness programme at Quepem.

Awareness programme at CanaconaTaluka
Landslide Awareness programme for Canacona Taluka was held on 21 st July 2017 at
Govt. High School, Khotigao. Approx. 85 persons comprising officials from Forest dept.,
Mamlatdar Office, Sarpanch, Panchayats and teachers and students from Govt. High
School, Khotigao attended the programme.
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Shri Ganapati Naikin, Headmaster of Govt. High School, Khatigao welcomed the
participants. Shri Ramesh Gaonkar, Mamlatdar Canacona in his address to the
participants stated that natural disasters cannot be avoided but can be reduced
considerably through knowledge and awareness.
The technical sessions were deliberated by Shri Megotsohe Chasie, Sr. Geologist, GHRM
Centre, GSI, CHQ-Kolkata (Fig. 6) on „Role of GSI in landslide management‟ &
„Understanding landslides‟; Shri Rahul Kumar Chaurasia, Geologist, SU:KG, GSIBangalore on „Landslide scenarios and susceptibility mapping in Goa‟; and Dr. F.M.
Nadaf, Mallikarjun College of Arts & Commerce on “Disaster Management”.
The participants were introduced to the following issues related to landslide risk
mitigation:
1. Familiarisation of landslide warning signals, taking suitable action (preventive and
mitigative measures)to reduce landslide risk, dos and don‟ts, etc.
2. Use of the Landslide Susceptibility Maps of GSI for developing Landuse
regulations in Goa, status of landslide susceptibility mapping programme in Goa.
3. The various activities, capabilities and achievements of GSI in the field of
landslide studies including National Landslide Susceptibility Mapping (NLSM)
programme, site-specific landslide studies, development of Early Warning
Systems and Monitoring.
4. The participants were given insight into the availability of landslide data (landslide
susceptibility maps and landslide incidences maps) in GSI portal „Bhukosh‟,
reporting of landslide incidence using GSI web services.
5. Importance of local monitoring of daily rainfall at village level.
6. Visuals of Earthquake, Flood and Tsunami disasters to aware the participants
about the destructive power of nature.

Figure 6Shri M. Chasie (A), GSI and Shri R.K. Chaurasia (B), GSI interacting with the participants.

Awareness programme at DharbandoraTaluka
Landslide Awareness programme for Dharbandora Taluka was held on 22nd July 2017 at
Village Panchayat Hall, Mollem. Approx. 90 persons comprising officials from Forest
dept., Mamlatdar Office, Water Resources, PWD, Registrar Office, BDO office, Sarpanch,
Panchayat and Teachers and students from Govt. High School, Mollem attended the
programme.
Shri Agnelo Fernandes, Deputy Collector, Dharbandora (Fig. 7) while welcoming the
participants also stated that teachers and students can play a very important role in
reducing the hazards of landslides and other disasters through awareness.The
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programme was also graced by Shri Govind Gaonkar, Zilla Panchayat member, Shri
Laxmikant Kattikar, Mamlatdar and members of the Village Panchayat.
The technical sessions were deliberated by Shri Megotsohe Chasie, Sr. Geologist, GHRM
Centre, GSI, CHQ-Kolkata on „Role of GSI in landslide management‟ and „Understanding
landslides‟; Shri Rahul Kumar Chaurasia, Geologist, SU:KG, GSI-Bangalore on „Landslide
scenarios and susceptibility mapping in Goa‟; and Shri Satyesh A.S. Kakodkar, Assistant
Professor, Don Bosco College of Engineering, Fatordaon “Issue of Landslide Risk
Management in Goa”.
The participants were introduced to the following issues related to landslide risk
mitigation:
1. Introduction to the various aspects of landslides, landslide types and process,
nomenclature of landslides, familiarisation of landslide warning signals, taking
suitable action (preventive and mitigative measures)to reduce landslide risk, do‟s
and don‟ts, etc.
2. The various activities, capabilities and achievements of GSI in the field of
landslide studies including National Landslide Susceptibility Mapping (NLSM)
programme, site-specific landslide studies, development of Early Warning
Systems and Monitoring.
3. Reporting landslide incidences to GSIusing GSI web services and local monitoring
of daily rainfall at the Village levels to understand the relations between
triggering rainfall and landslide events.
4. Status of landslide susceptibility mapping programme in Goa and its
application/use in framing Landuse regulations.
5. Effects and losses due to landslides, ways to minimize landslide hazards,
mitigation strategies and safety measures, etc.

Figure 7Shri Agnelo Fernandes, Deputy Collector, Dharbandora addressing the gathering.

Salient features of the Awareness Programme
The following are the salient features of the week-long awareness programmewhere the
participants were introduced to the following issues related to landslide risk mitigation:
a. Methodology for correctly reporting an incident by following ETHANE Report (at
Salcete Taluka).
b. Role of stakeholders in setting „Incident Command System‟ during a disaster (at
Salcete Taluka).
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c. Familiarisation of landslide warning signals (in all talukas).
d. Shown visuals of Earthquake, Flood and Tsunami disasters as well as landslides to
aware the participants about the destructive power of nature.
e. The various activities, capabilities and achievements of GSI in the field of
landslide studies including National Landslide Susceptibility Mapping (NLSM)
programme, site-specific landslide studies, development of Early Warning
Systems and Monitoring (in all talukas).
f. The freely available landslide database in the “BHUKOSH” window of GSI Portal
(www.gsi.gov.in) for public use (in all talukas).
g. The status of landslide susceptibility mapping programme in Goa and its
application/use for framing Landuse regulations in Goa (in all talukas).
h. Effects and losses due to landslides, ways to minimize landslide hazards,
mitigation strategies and safety measures, etc.
i. Best management practices for landslide mitigation through afforestation,
contouring of slopes, development of watersheds and use of satellite imageries
for disaster planning and mitigation.
j. Different types of structural mitigating measures for cut slope failures,
particularlythe effectiveness of soil nailing techniques in lateritic terrain.
k. Importance of recording/reporting landslide incidences to GSIusing GSI web
services and local monitoring of daily rainfall at the Village level to understand
the relations between triggering rainfall and landslide events required for
developing a rainfall-threshold based Early Warning System in the area(in all
talukas).
Takeaways/Recommendations
The positive response from the stakeholders, particularly through the active participation
of a large number of students from various schools and colleges and government officials
will enable better dissemination of landslide awareness down to the grass-root level. The
feedback from the participants on the involvement/participation of GSI in infrastructural
development projects taken up in the hilly terrains of the country, particularly roads and
railways, for reducing landslide risks and hazards is worth mentioning.
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