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EXECUTIVE SUMMARY 

With the moto "Towards a Safer State", the Kerala State Disaster Management Authority 

has approved the State Disaster Management Plan 2016 as mandated by the Disaster 

Management Act, 2005. The document is in line with the National Disaster Management Policy 

2009, State Disaster Management Policy 2010 and the National Disaster Management Plan 2016 

and numerous plans and guidelines relevant to Disaster Risk Reduction as issued by the NDMA, 

SDMA and various Ministries of Government of India. The plan is drafted after careful 

customization of the SENDAI Framework (2015-30) to the local conditions of Kerala. The plan 

contains 10 chapters, they being: 

Introduction: This chapter attempts to concisely present the broader approach towards 

preparing this plan. The institutional mechanism for disaster risk reduction in Kerala is enlisted 

in this chapter. The approach adopted for this plan may broadly be grouped into preparedness, 

response, recovery and mitigation. 

Vulnerability of Kerala: This chapter presents 39 types of known and reported hazard types in 

Kerala that may turn disastrous in the event of lack of proper preparedness and risk reduction 

plans. Attempt has also been made towards enlisting the known occurrences of various hazard 

events and assesses the hazard susceptibility and vulnerability using a semi-quantitative 

approach. A review of available material for assessing the climate change vulnerability and 

consequent increase in the hydro-meteorological hazard foot print of Kerala is also included in 

the chapter. 

Disaster Preparedness and Mitigation: This chapter presents the ongoing preparedness and 

mitigation projects of KSDMA. Alternate communication systems available/being setup, disaster 

databases, mock drills calendar etc. are in detail provided in this chapter. 

Mainstreaming Disaster Risk Reduction: The plan affirms the need to mainstream DRR into 

development planning in the State. Checklists and guidelines for the purpose are prepared and 

provided in this chapter and allied Annexures, for the purpose. 

Responsibilities of Stakeholders: State Government, Government Departments, Institutions, 

NGOs, families and individuals in Kerala has a responsibility to reduce disaster risks in the State. 

This chapter enlists the basic responsibilities of stakeholders in disaster risk reduction. A virtual 
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cadre for disaster risk reduction in the state is presented and formalized for implementation in the 

state. 

Disaster Response and Relief: This chapter deals with the response and relief procedures and 

disaster reports authorized in the state. 

Rehabilitation and reconstruction: This chapter contains details of disaster recovery strategy 

to be adopted by the state. The chapter also formalizes the dispute resolution methods to be 

adopted. 

Financial Arrangements: Available funds and provisions of funding for disaster risk reduction 

in the state have been grouped for preparedness, capacity building, procurement of response and 

communication equipment, response, relief and mitigation. The chapter also presents a critical 

analysis of the utilization of funds for disaster preparedness and response in the last 5 years. The 

chapter also presents a method for streamlining the budgeting of State Disaster Response Fund as 

per the guidelines of the 14
th
 Finance Commission. The chapter ends with presenting seven broad 

themes to be addressed in the next five years (2017-2022) for disaster risk reduction in the State. 

Plan Maintenance: This chapter provides a brief approach towards the need for training and 

annual updating of the plan. Responsibilities of the same are formalized in this chapter. 

References: This chapter gives details of all reference documents used for the preparation of this 

plan. 
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1 ).42/$5#4)/. 

1.1 'ÅÏÇÒÁÐÈÙ ÏÆ +ÅÒÁÌÁ 

Kerala is geographically boarded on the west by the Arabian Sea and the east by the 

Western Ghats. In its north is Karnataka State and to the east is Tamil Nadu State. 

Feature Description 

Area 38,863 km
2
 

Location Graticule 8°18'N & 12°48'N and 74°52'E & 77°22'E 

Rivers 44 

Forest 11,266 km
2
 

Coastline 590 km 

Population 3,33,87,677 (Census, 2011) 

Male Population 1,60,21,290 

Female Population 1,73,66,387 

Population density 860 people/km
2
 

Population growth rate 4.9% 

Districts 14 

Taluks 75 

Corporations 6 

Municipalities 87 

Villages 1664* (including group villages) 

Lok Sabha Constituencies 20 

Rajya Sabha Constituencies 9 

Assembly Constituencies 140 

Climate 

Humid equatorial tropic climate; the dominant climatic phenomena being 

the monsoons called the South-West (June to September) and the North-

East (October to December) monsoons, the former is more significant 

than the latter with an annual rainfall of 3104 mm mainly contributed by 

the South West Monsoon 

Kerala has a Human Development Index (HDI) of 0.79 which is the highest in the 

country (Government of India, 2011). 

1.2 .ÅÅÄ ÆÏÒ ÔÈÅ ÐÌÁÎ 

The Disaster Management Act, 2005 (Central Act 53 of 2005) of India in its Section 2 

(d) defines disaster as óa catastrophe, mishap, calamity or grave occurrence affecting any area 

from natural and manmade causes, or by accident or negligence, which results in substantial 

loss of life or human suffering or damage to, and destruction of property, or damage to, or 

degradation of environment and is of such a nature and magnitude as to be beyond the capacity 

of the community of the affected areasô. 

Kerala is multi-hazard prone. HDI being a composite index of consumption rate (proxy 

to purchasing power), education and health, is an indicator of the socio-economic vulnerability 
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of the population. The higher the HDI, the higher is the coping capacity, but greater is the 

cumulative loss potential and thus a higher degree of risk. Thus Kerala has a higher degree of 

disaster risks as compared to the rest of the country. 

The Kerala State Disaster Management Plan (KSDMP) is an ever evolving document 

formulated under the Disaster Management Act, 2005 (DM Act, 2005) which establishes a multi-

stakeholder framework for the partnership of governmental entities, non-government agencies, 

private sector enterprises and individuals for Disaster Risk Reduction in the State. Section 2 (e) 

of the DM Act, 2005 defines Disaster Management as a continuous and integrated process of 

planning, organizing, coordinating and implementing measures which are necessary or 

expedient for: 

¶ Prevention of danger or threat of any disaster 

¶ Mitigation or reduction of risk of any disaster or its severity or consequences 

¶ Capacity-building 

¶ Preparedness to deal with any disaster 

¶ Prompt response to any threatening disaster situation or disaster 

¶ Assessing the severity or magnitude of effects of any disaster 

¶ Evacuation, rescue and relief 

¶ Rehabilitation and reconstruction 

The spirit of the DM Act, 2005 is in ensuring disaster risk reduction and thus KSDMP 

also focus on disaster risk reduction. 

1.3 6ÉÓÉÏÎ 

óTowards a Safer Stateô by: 

¶ Affirming the Sendai Framework (2015-2030), the Disaster Management Act 2005, the 

National Disaster Management Policy, 2009 (NDMPo, 2009), the Kerala State Disaster 

Management Rules, 2007 and the Kerala State Disaster Management Policy, 2010 and the 

National Disaster Management Plan, 2016 (NDMP, 2016); 

¶ Recognizing that disasters undermine the capacity of the State for sustainable development 

and that an effective disaster risk reduction approach requires political, administrative and 

financial commitment towards sustainable human development and effective management of 

the environment; 

¶ Accepting that disaster resilience requires coordinated, committed and inclusive action of 

departments, institutions, local self-governments and civilians to develop effective strategies 

for preventing hazard events turning into disasters and to respond effectively to all disasters; 

¶ Building societal capacities for disaster risk reduction by promoting and advocating a policy 

of sustainable development and by creating institutional awareness and enhancing 
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knowledge base of the hazards and effective preparedness to deal with the physical, psycho-

social, economic and environmental vulnerabilities to disasters that civic society encounters; 

1.4 0ÏÌÉÃÙ 

In accordance with Section 18 (2) (a), the Kerala State Disaster Management Authority 

(KSDMA) has prepared the Kerala State Disaster Management Policy and published vide GO 

(MS) No. 240/2010/DMD dated 19-06-2010. The policy shall be revisited once in 10 years. 

1.5 4ÈÅÍÅ 

According to Section 23 (4) (a) to (f) of the DM Act, 2005, the KSDMP should deal 

with: 

a) The vulnerability of different parts of the State to different forms of disasters 

b) The measures to be adopted for prevention and mitigation of disasters 

c) The manner in which the mitigation measures shall be integrated with the development plans 

and projects 

d) The capacity-building and preparedness measures to be taken 

e) The roles and responsibilities of each Department of the Government of the State in relation 

to the measures specified in clauses (b), (c) and (d) above 

f) The roles and responsibilities of different Departments of the Government of the State in 

responding to any threatening disaster situation or disaster 

For the purpose of KSDMP, Disaster Risk Reduction is considered as a cyclical process 

with four phases, they being preparedness, response, recovery and mitigation and the plan is 

structured accordingly covering the statutory requirements as detailed in Section 23 (4). 

1) PREPAREDNESS: This protective process embraces measures which enable 

governments, communities and individuals to respond rapidly to disaster situations to 

cope with them effectively. Preparedness includes the formulation of viable emergency 

plans, the development of warning systems, the maintenance of inventories and the 

training of personnel. It may also embrace search and rescue measures as well as 

evacuation plans for areas that may be at risk from a recurring disaster. 

2) RESPONSE: activities during a disaster such as search and rescue, such as setting up 

relief camps, ensuring emergency medical attention, inter-departmental coordination, 

crowd management, information management etc. 
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3) RECOVERY : activities following 

a disaster such as damage 

assessment, providing ex-gratia and 

relief assistance claims, dead-body 

management, immediate psycho-

social care etc. 

4) MITIGATION : embraces all 

measures taken to reduce both the 

effect of the hazard itself and the 

vulnerable conditions to it in order 

to reduce the scale of a future 

disaster. Therefore mitigation 

activities can be focused on the 

hazard itself or the elements exposed to the threat. Examples of mitigation measures 

which are hazard specific include modifying the occurrence of the hazard, e.g. water 

management in drought prone areas, avoiding the hazard by permanently relocating 

people away from the hazard and by strengthening structures to reduce damage when a 

hazard occurs. In addition to these physical measures, mitigation should also be aimed 

at reducing the physical, economic and social vulnerability to threats and the underlying 

causes for this vulnerability. Mitigation thus includes retrofitting of critical 

infrastructure by incorporating disaster resilient features, implementing long term 

rehabilitation (infrastructure, psycho-social and livelihood), setting-up and constantly 

improving permanent multi-purpose relief shelters, conducting 'lessons learned' 

exercises after each major calamity, revisit the disaster management plans, hazard, 

vulnerability and risk assessment, standard operating procedures in light of new 

experiences and manifestations of disasters etc. 

1.6 /ÂÊÅÃÔÉÖÅÓ ÏÆ ÔÈÅ 0ÌÁÎ 

According to Sendai Framework (2015-2030), priorities of action are: 

1. Understanding disaster risk 

2. Strengthening disaster risk governance to manage disaster risk 

3. Investing in disaster risk reduction for resilience 

4. Enhancing disaster preparedness for effective response and to òBuild Back Betteró in 

recovery, rehabilitation and reconstruction 

In line with these priorities, the objectives of KSDMP are: 
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1) To identify hazards that the State is vulnerable to and quantify the potential population 

exposed to such hazards 

2) To lay down guidelines at State level for disaster risk reduction for stakeholder departments 

to follow 

3) To enhance disaster resilience of the State by way of capacity building at local self-

government level 

4) To proactively utilize print, audio, visual and social media for disaster risk reduction 

5) To constantly highlight the importance of disaster risk reduction perspective in the future 

development goals of the State 

6) To strengthen the network of emergency operations centers in the State and the Districts to 

function effectively as the technical and scientific backbone of disaster risk reduction in the 

state 

7) To set up scientifically proven hazard early warning systems and monitoring systems 

8) To periodically improve and ensure the upkeep of multiple communication systems ensuring 

critical redundancy 

9) To periodically improve and update the Emergency Supports Functions Plan and Standard 

Operating Procedures for ensuring structured and systematic response to disasters 

10) To strengthen community based disaster risk reduction initiatives at local self-government 

level 

11) To implement mitigation activities 

12) To coordinate and implement long term disaster rehabilitation activities 

KSDMP is the guide for achieving the above stated objectives of preparedness, 

response, recovery and mitigation. 

1.7 3ÃÏÐÅ ÏÆ ÔÈÅ 0ÌÁÎ 

¶ This plan is applicable to the jurisdictional limits of Kerala State as per Section 2 (j) of the 

DM Act, 2005 

¶ This plan will be applicable to threatening disaster situations or disastrous events that may 

affect a community beyond its inherent coping capacity irrespective of gender, disability, 

age, religion, caste, race or ethnicity 

¶ The Preparedness phase of the hazards listed in this plan will be governed by the 

departmental plans prepared by the respective nodal departments as statutorily obligated 

upon the departments vide Section 39 of the DM Act, 2005 

¶ The Response phase of the hazards will be governed by the Handbook on Disaster 

Management ï Volume 2 ï Emergency Operations Centre and Emergency Supports 

Functions Plan, 2015 - Kerala (ESFP 2015). For those calamities eligible for assistance as 
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prescribed by the 14
th
 Finance Commission and the State Specific Disasters, the Search and 

Rescue component of response phase will be governed as approved vide GO (Ms) No. 

194/2015/DMD dated 20-05-2015 and GO (Ms) No. 343/2015/DMD dated 23-07-2015 from 

the State Disaster Response Fund (SDRF). For those calamities which are not approved as 

eligible for assistance under SDRF, the respective nodal departments as identified herein and 

KSDMPo, 2010 are to earmark separate funds for the purpose as prescribed in Section 39 (c) 

of the DM Act, 20015. The State Incident Commanders as approved vide ESFP, 2015 are the 

Chief Secretary and the Additional Chief Secretary, Revenue and Disaster Management. 

Different departments shall provide emergency support to the response effort as per request 

from the State Incident Commanders through the State Emergency Operations Centre 

(SEOC) 

¶ The Recovery phase will be governed by the relief norms laid for the State Disaster 

Response Fund (SDRF) as prescribed by Government of India vide Letter No. 32-7/2014-

NDM-1 dated 8-04-2015 and restricted only to those calamities eligible for assistance as 

prescribed by the 14
th
 Finance Commission and the State Specific Disasters as approved 

vide GO (Ms) No. 194/2015/DMD dated 20-05-2015 and GO (Ms) No. 343/2015/DMD 

dated 23-07-2015. For those calamities which are not approved as eligible for assistance 

under SDRF, the respective nodal departments as identified herein and KSDMPo, 2010 are 

to earmark separate funds for the purpose as prescribed in Section 39 (c) of the DM Act, 

20015 

¶ The Mitigation phase will be governed by the guidelines for State Disaster Mitigation Fund 

as laid in Kerala Extraordinary Gazette S.R.O No. 5/2012 dated 2
nd
 January 2012 and as 

prescribed from time to time by the State Executive Committee (SEC), the KSDMA or the 

Government 

1.8 !ÕÔÈÏÒÉÔÙ ÆÏÒ ÐÒÅÐÁÒÉÎÇ ÔÈÅ ÐÌÁÎ 

The Disaster Management Act, 2005 is related to entry 23 (Social Security and Social 

Insurance) under the 7
th
 Schedule of the Constitution of India and thus State Governments have 

equal obligation as the Government of India for implementing the provisions of the DM Act, 

2005 to ensure disaster risk reduction in the respective jurisdictions. Section 23 (1) of the DM 

Act, 2005 makes it mandatory for every State to have a State Disaster Management Plan (SDMP) 

for every State. The following documents form an integral part of the authority and legal 

framework of this plan. 

1. National Disaster Management Policy (NDMPo, 2009) 

2. Kerala State Disaster Management Rules, 2007 (and amendments 2013 and 2015) 

(KSDMR, 2007) 
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3. Kerala State Disaster Management Policy, 2010 (KSDMPo, 2010) 

1.9 0ÌÁÎ ÄÅÖÅÌÏÐÍÅÎÔ ÔÉÍÅÌÉÎÅ 

As per Section 23 (2) of the DM Act, the SDMP is to be prepared by the State Executive 

Committee (SEC) having regard to the guidelines laid down by the National Authority and after 

such consultation with local authorities, district authorities and the people's representatives as the 

SEC may deem fit. The SEC shall review the plan once every year and incorporate modifications 

to it if needed, with the approval of KSDMA. The timeline of development of Disaster 

Management Plans in the State are given below: 

¶ 2007: Constituted Kerala State Disaster Management Authority 

¶ 2010: Received funds from National Disaster Management Authority (NDMA) to prepare 

Disaster Management Plans 

¶ 2010: KSDMA released Kerala State Disaster Management Plan Profile as an interim 

document prior to preparing the complete disaster management plan, as KSDMA did not 

have any professional, scientific and technical staff in 2010 

¶ 2013 June: The SEC held on 14-06-2013 assigned the State Emergency Operations Centre 

(SEOC) to prepare the District and State Disaster Management Plans within a time period of 

two years by engaging professionals 

¶ 2013 November: Two Members of KSDMA attended the National training for preparation of 

State Disaster Management Plan at Gujarat Institute for Disaster Management. NDMA 

circulated a new template for preparing State Disaster Management Plans in the workshop 

¶ 2014 March: Template for preparation of Departmental Plans prepared by SEOC circulated 

to major nodal departments for preparation and onward submission of the plans to KSDMA 

for approval 

¶ 2014 May: Professional staff for preparing the State and District Disaster Management Plan 

was recruited to SEOC vide GO (Rt) No. 2244/2014/DMD dated 26
th
 May 2014 

¶ 2015 January: Draft of the KSDMP was sent to Joint Secretary (Policy Plan) of NDMA for 

comments 

¶ 2015 January: NDMA requested for comments to modify the SDMP Guidelines, 2007 

¶ 2015 February: Comments for modification of the SDMP Guidelines, 2007 sent to NDMA 

¶ 2015 March: Funds for preparing the State Plan provided by NDMA was released to SEOC 

vide GO (Rt) No. 1524/2015/DMD dated 24
th
 March 2015 

¶ 2015 September: Reply to the draft KSDMP was received vide Letter No. 2-52/2008-PP dated 

01-09-2015 from National Disaster Management Authority 
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¶ 2015 October: District Disaster Management Plans of all fourteen (14) districts were 

prepared, approved by the respective District Disaster Management Authorities and the 

Kerala State Disaster Management Authority in its meeting held on 5
th
 October 2015 [GO 

(Rt) No. 3104//2016/DMD dated 30-07-2016] 

¶ 2015 December: Draft Kerala State Disaster Management Plan completed and kept ready for 

placing before the KSDMA after incorporating the changes as suggested by NDMA 

¶ 2016 September: Kerala State Disaster Management Plan approved 

1.10 )ÎÓÔÉÔÕÔÉÏÎÁÌ ÁÒÒÁÎÇÅÍÅÎÔÓ ÁÎÄ ÒÅÓÐÏÎÓÉÂÉÌÉÔÉÅÓ  

The DM Act, 2005 mandates the establishment of the State Disaster Management 

Authority, State Executive Committee and District Disaster Management Authorities. 

Accordingly the Government of Kerala framed the Kerala State Disaster Management Rules, 

2007 vide Kerala Extraordinary Gazette S.R.O No. 201/2007 dated 1
st
 March 2007 (amendments 

vide S.R.O No. 583/2013 dated 17
th
 July 2013 and S.R.O. No.263/2016 dated 2

nd
 March, 2016) 

and notified the State Disaster Management Authority, the State Executive Committee, and the 

District Disaster Management Authorities. 

1.10.1 +ÅÒÁÌÁ 3ÔÁÔÅ $ÉÓÁÓÔÅÒ -ÁÎÁÇÅÍÅÎÔ !ÕÔÈÏÒÉÔÙ 

Vide Section 3 of the KSDMR, 2007 the authority is composed of ten (10) members, 

chaired by Chief Minister and convened by Additional Chief Secretary, Revenue and Disaster 

Management. The Chief Secretary (inter alia Chairperson of the State Executive Committee) is 

the Chief Executive Officer of KSDMA vide Section 14 (4) of the DM Act, 2005. The KSDMA 

has three technically competent non-ex-officio members nominated by the Chairman of the 

Authority vide Section 3 (f) and (g) of KSDMR, 2007. Additional Chief Secretary, Revenue and 

Disaster Management is the Head of the Department of KSDMA vide GO (Rt) No. 

2181/2016/DMD dated 23-03-2016. The other ex-officio members are Honôble Minister for 

Home and Vigilance, Honôble Minister for Agriculture, Additional Chief Secretary, Home and 

Head of State Emergency Operations Centre. Head of State Emergency Operations Centre is vide 

Section 3 (4) of KSDMR, 2007 (amendment 2016) the Member Secretary of the Authority. 

The first KSDMA was constituted vide S.R.O No. 395/2007 dated 4
th
 May 2007. 

Present composition of KSDMA is notified vide S.R.O No. 583/2013 dated 17
th
 July 2013. The 

KSDMA shall meet at least once in a year. In times of declaration of Presidentôs rule, the Chief 

Executive Officer of KSDMA shall ensure the continued statutory functioning of KSDMA. 

1.10.2 3ÔÁÔÅ %ØÅÃÕÔÉÖÅ #ÏÍÍÉÔÔÅÅ ÏÆ +3$-! 

Established as per Section 20 (1) of DM Act, 2005 and Section 11 (2) of KSDMR 2007. 

The SEC shall meeting at least once in 3 months. 
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Sl. No Designation Role 

1 Chief Secretary Chairman 

2 Additional Chief Secretary, Revenue and Disaster Management 
Convener and Head of the 

Department of KSDMA 

3 Additional Chief Secretary, Home & Vigilance Member 

4 Additional Chief Secretary, Finance Member 

5 Additional Chief Secretary, Health Member 

1.10.3 !ÄÍÉÎÉÓÔÒÁÔÉÖÅ $ÅÐÁÒÔÍÅÎÔ 

¶ Department of Disaster Management was created vide GO (Ms) No. 18/2005/RD dated 13-

01-2005. This department has two wings, they being DMD (Revenue K) and DMD (TRP 

Cell) 

¶ Department of Revenue was renamed as Department of Revenue and Disaster Management 

in 2007 as Department of Revenue and Disaster Management vide GO (Ms) No. 

240/2010/DMD dated 19-06-2010 and thus Minister for Revenue holds the portfolio of 

Disaster Management in the State 

¶ DMD (Revenue K), Government Secretariat, Thiruvananthapuram is the administrative 

department of Kerala State Disaster Management Authority. The DMD (TRP Cell) manages 

the Tsunami Rehabilitation Project 

Functions of the administrative department 

¶ Administrative functions as defined in the Kerala Secretariat Manual 

¶ Compile, approve and circulate agenda for the meetings of the State Disaster Management 

Authority and the State Executive Committee 

¶ Prepare and issue the minutes of the meetings of the SDMA and SEC 

¶ Issue necessary executive orders based on the decisions of the SDMA and SEC after 

necessary Government level perusals 

¶ Allocate and approve the utilization of State Disaster Response Fund 

¶ Allocate and approve the utilization of State Disaster Mitigation Fund 

¶ Approve the annual working plans of various institutions under KSDMA 

¶ Allocate and approve the utilization of State Plan for Disaster Management, Mitigation and 

Rehabilitation 

¶ Decide on work distribution between the institutional functionaries of KSDMA 

¶ Appoint officers, consultants and employees of the institutions of KSDMA 
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&ÉÇÕÒÅ ρȡ !ÄÍÉÎÉÓÔÒÁÔÉÖÅ "ÏÕÎÄÁÒÉÅÓ ÏÆ +ÅÒÁÌÁ  
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1.10.4 .ÏÄÁÌ $ÅÐÁÒÔÍÅÎÔÓ 

At the state level, the government has assigned nodal responsibilities to specific 

departments for coordinating disaster-specific responses vide Section 6.5 of the KSDMPo, 2010. 

Preparedness, response, recovery and mitigation of a particular disaster will be as per the 

Departmental Disaster Management Plan prepared under Section 39 of the DM Act, 2005 of the 

respective department. Nodal departments and the specific disasters assigned to each department 

are listed in Section 5.1. 

Each of these departments have their own projects under plan schemes and central 

schemes which contributes to the overall goal of disaster risk reduction. 

1.10.5 #ÒÉÓÉÓ -ÁÎÁÇÅÍÅÎÔ 'ÒÏÕÐ ɀ .ÁÔÕÒÁÌ (ÁÚÁÒÄÓ 

The State Executive Committee of KSDMA is the State Level Crisis Management 

Group for Natural Hazards vide GO (Ms) No. 68/2011/DMD dated 08-02-2011. The CMG shall 

meet once in 3 months. Annexure 1 provides important telephone numbers related to emergency 

operations in districts. 

1.10.6 #ÒÉÓÉÓ -ÁÎÁÇÅÍÅÎÔ 'ÒÏÕÐ ɀ !ÎÔÈÒÏÐÏÇÅÎÉÃ (ÁÚÁÒÄÓ 

The State Level Crisis Management Group for Anthropogenic Hazards vide GO (Rt) 

No. 6410/2013/DMD dated 29-11-2013 is: 

Sl. No Designation Role 

1 Additional Chief Secretary, Home and Vigilance Chairman 

2 Additional Chief Secretary, Revenue and Disaster Management Member 

3 State Police Chief Convener 

4 Inspector General of Police, Intelligence Member 

5 Commandant General, Fire & Rescue Services Member 

6 Commandant, State Disaster Response Force Member 

7 Head (Scientist), State Emergency Operations Centre Member 

8 Director, Institute of Land and Disaster Management Member 

Anthropogenic hazards that falls under the preview of this CMG includes petro-

chemical accidents, festivities related accidents (including stampedes), fireworks accidents, 

major mass transportation (road, railway & boats) accidents, air accidents, nuclear accidents and 

boat capsizing. 

The State Police Chief shall be responsible for the administration relating to this CMG. 

The CMG is expected to meet at least once in three months and the decisions shall be reported to 

the State Executive Committee by the Chairperson in the next meeting of SEC. This CMG shall 

meet at least once in 3 months for which the convener shall take the necessary initiative. 
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1.10.7 #ÒÉÓÉÓ -ÁÎÁÇÅÍÅÎÔ 'ÒÏÕÐ ɀ -ÉÔÉÇÁÔÉÏÎ ÏÆ $ÉÓÁÓÔÅÒÓ ÉÎ -ÉÎÅÓ 

The State Level Crisis Management Group for Mitigation of Disaster in Mines vide G O 

(Rt) No. 542/14/ID dated 26-05-2014 is: 

Sl. No Designation Role 

1 Principal Secretary, Industries department Chairman 

2 Secretary, Disaster Management Department Member 

3 State Police Chief or his representative Member 

4 Director General of Fire & Rescue Services Member 

5 Director, Health Services Member 

6 Director, Mining and Geology Nodal Officer & Member 

1.10.8 /ÆÆÉÃÅ ÏÆ +ÅÒÁÌÁ 3ÔÁÔÅ $ÉÓÁÓÔÅÒ -ÁÎÁÇÅÍÅÎÔ !ÕÔÈÏÒÉÔÙ 

Established vide GO (Ms) No. 400/2008/DMD dated 25-11-2008 

Sl. No Designation Strength 

1 

Convener, KSDMA (inter alia Additional Chief Secretary, 

Revenue & Disaster Management) - GO (Rt) No. 

2167/2016/DMD dated 19-03-2016 

Ex-officio - Head of the 

Department 

2 
Member Secretary, KSDMA (Ex-officio) [inter alia Head, 

State Emergency Operations Centre] 

Ex-officio - Administrative 

Head of the Office of KSDMA 

3 Section Officer 1 

4 Upper Division Clerk 1 

5 Office Attendant (Peon) 1 

6 Accountant 1 

¶ Address: Office of KSDMA, 2
nd
 Floor, Revenue Complex, Public Office Compound, 

Thiruvanathapuram, Kerala ï 695033 

¶ Tel/Fax: +91 (0) 471 ï 2331345 

¶ Email: keralasdma@gmail.com 

¶ Website: www.sdma.kerala.gov.in 

¶ Functioning hours: 10.00 am to 5.00 pm, 6 days a week 

Functions of the Office of KSDMA: 

¶ The functions of the Office of KSDMA are defined vide GO (Rt) No. 2181/2016/DMD 

dated 23-03-2016 

¶ Prepare the annual action plan of KSDMA and utilize the funds for disaster preparedness 

activities made available by SEC or by the Government 

¶ Coordinating and implementing disaster mitigation projects through DDMAs, empaneled 

NGOs, other departments, local self-governments, self-help groups etc. 

¶ Collect and compile agenda from the Members of KSDMA SEC and submit to Convener for 

the meetings of SEC and KSDMA 

¶ Draw and disburse State Disaster Mitigation Fund as directed by SEC 
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1.10.9 3ÔÁÔÅ %ÍÅÒÇÅÎÃÙ /ÐÅÒÁÔÉÏÎÓ #ÅÎÔÒÅ 

Established vide Section 6.8 of KSDMPo, 2010 and as provided in the National 

Disaster Management Guidelines - National Disaster Management Information and 

Communication System, 2012 based on direction vide Letter No. 05-03/2013/NDMA/CBT (Pt) 

dated 7
th
 October 2013 by National Disaster Management Authority as determined by the State 

Executive Committee and the Government vide powers vested on it under Section 69 and 

Section 16 of DM Act, 2005, respectively. 

Recognizing the necessity of conducting and continuously updating HVRA in the state, 

the GoI-UNDP Disaster Risk Reduction Programme in collaboration with the Department of 

Revenue and Disaster Management conducted a consultation workshop on 4-5 October 2010. 

Based on the conclusions and recommendations of this national workshop, the Department of 

Revenue and Disaster Management in consultation with the Kerala State Council for Science, 

Technology and Environment created the HVRA Cell as the research and technical laboratory of 

KSDMA under the scientific supervision of the Centre for Earth Science Studies (CESS) in April 

2011. The Cell became fully operational in March 2012. 

On 20 January 2014 the Government converted HVRA Cell as the State Emergency 

Operations Centre (SEOC). The SEOC is also the research and technology laboratory of the 

SDMA and directly functions under the Additional Chief Secretary, Revenue & Disaster 

Management. All administrative matters related to the SEOC are made by the State Executive 

Committee of KSDMA. Its day-to-day affairs are managed by Head, State Emergency 

Operations Centre. 

It is also the State Drought Monitoring Cell [GO (Rt) No. 7228/2012/DMD dated 

24/12/2012]. It is staffed with a multi-disciplinary scientific team, presently 16 members strong, 

spread over 6 districts. The SEOC implements a number of 

research and data collection projects and is also entrusted 

with the preparation of the State and District Disaster 

Management Plans. It also manages the GoI-UNDP project 

on Enhancing Institutional and Community Resilience to 

Disasters and Climate Change (2013ï2017), Kerala. 

The SEOC is permitted to collect any data from any 

Government Institution in the state on a no cost basis [GO 

(Rt) No. 3250/2011/DMD dated 29/07/2011]. The SEOC 

presently functions in the Institute of Land and Disaster 

Management. A new building with full-fledged state-of-the-

art IT & Communication network for the SEOC is being 

built opposite to Kanakakunnu Palace in 
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Thiruvananthapuram City. Once made operational, the building will house an intelligent decision 

support system enabling the prediction & early warning of major hydro-meteorological hazards 

and provide intelligent support for emergency operations. 

SEOC is the óstate nodal office for the collection, compilation and analysis of any data 

necessary for disaster risk assessment from all government departments and institutions on a no 

cost basisô. 

Government Orders relevant to the creation and functions of SEOC are 

Government Order Number Purpose 

GO (Rt) No. 2267/2011/DMD 

dated 20-04-2011 

Formation of Hazard, Vulnerability and Risk Assessment Cell 

(HVRA Cell) and approval of the Project Execution Plan 

GO (Rt) No. 3250/2011/DMD 

dated 29-07-2011 

State Nodal Office for the collection, compilation and analysis of 

any data necessary for disaster risk assessment from all government 

departments and institutions on a no cost basis 

GO (Rt) No. 1941/2012/DMD 

dated 31-03-2012 

Revised Project Execution Plan defining the roles and functions of 

HVRA Cell 

GO (Rt) No. 7228/2012/DMD 

dated 24-12-2012 
Declaration as State Drought Monitoring Cell 

GO (Rt) No. 416/2014/DMD dated 

20-01-2014 

Renaming of HVRA Cell as the State Emergency Operations 

Centre (SEOC) 

GO (Rt) No. 2167/2016/DMD 

dated 19-03-2016 
Streamlining the functions of SEOC 

The State Emergency Operations Centre is headed by State Relief Commissioner (SRC) 

[inter alia Additional Chief Secretary, Revenue & Disaster Management] as prescribed in the 

National Disaster Management Guidelines - National Disaster Management Information and 

Communication System, 2012. The SRC is assisted by officers of the SEOC. The day-to-day 

functions of SEOC are managed by a Head (Scientist) and are assisted by a trained team of 

Hazard Analysts. The administrative and financial functions of the SEOC are regulated by the 

State Executive Committee through Additional Chief Secretary, Revenue and Disaster 

Management as defined vide GO (Rt) No. 2167/2016/DMD dated 19-03-2016. Organogram of 

SEOC is as given here. 

In peace time, staff of SEOC is engaged in the peace time objectives of the Centre, 

while in the time of emergencies the staff is engaged in the emergency time objectives of the 

Centre as defined in the Handbook on Disaster Management ï Volume 2 ï Emergency 

Operations Centres & Emergency Support Functions Plan, Kerala, 2015. 

The SEOC is also the data fusion center and has high end Geographic Information 

Systems and Satellite Image Processing facilities. Advanced redundant satellite based 

communication network (National Disaster Management Services Project) and multi-channel 

terrestrial communications systems including VHF, GSM, 4G, 3G and broadband internet 
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connectivity. Annexure 1 provides important telephone numbers related to emergency operations 

in the state and districts. 

The present staff of SEOC is: 

Sl. No Designation Strength 

1 Head (Scientist) 1 

2 State Project Officer 1 

3 Hazard and Risk Analyst (Technical Expert) 1 

4 
Hazard Analysts - Three in SEOC and one each in Kollam, Idukki, Ernakulam, 

Thrissur, Kozhikode and Wayanad District Emergency Operations Centres 
6 

5 Field Assistant 1 

 Designation ï Non-scientific Posts  

1 Office Manager 1 

2 Office Assistant 1 

3 Office Assistant cum Computer Operator 1 

4 Computer Operator 1 

5 Office Attendant 1 

6 Driver 1 

¶ Tele/Fax: +91 (0) 471 - 2364424 

¶ Email: seoc.gok@gmail.com 

¶ Website: www.disasterlesskerala.org 

¶ Functioning hours: 10.00 am to 5.00 pm (24 x 7 in Monsoon Season) 

Objectives of SEOC 

¶ Conduct and regularly update the HVRA of the 

state 

¶ Prepare the State and District DM Plans 

¶ Conceptualize and implement hazard early warning 

systems 

¶ Create and maintain the disaster database of the 

state 

¶ Undertake research projects on topics relevant to 

disaster risk reduction 

¶ Foster research collaboration with external 

agencies 

¶ Emergency Coordination 

¶ Preparation of calamity memoranda for submission 

to Government of India 

SEOC has published the following: 

1 Hazard Susceptibility Maps of the State are accessible 
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from http://disasterlesskerala.org/maps/ 

2 Handbooks on Disaster Management and Standard Operating Procedures are accessible from 

http://disasterlesskerala.org/handbooks/ 

3 18 detailed investigation reports, particularly on anomalous natural phenomenon are accessible from 

http://disasterlesskerala.org/investigation-reports/ 

4 Scientific research outputs are accessible from http://disasterlesskerala.org/ro/ 

5 Calamity memoranda are accessible from http://disasterlesskerala.org/cm/ 

6 Disaster Management Plans are accessible from http://disasterlesskerala.org/disaster-management-

plans/ 

7 Information Brochures are accessible from http://disasterlesskerala.org/brochures/ 

8 Important Government orders are accessible from http://disasterlesskerala.org/acts-rules-gos-dm-

plans/ 

1.10.10  $ÉÓÁÓÔÅÒ -ÁÎÁÇÅÍÅÎÔ #ÅÎÔÒÅ ÏÆ )ÎÓÔÉÔÕÔÅ ÏÆ ,ÁÎÄ ÁÎÄ $ÉÓÁÓÔÅÒ -ÁÎÁÇÅÍÅÎÔ 

The Institute of Land and Disaster Management (ILDM) is the administrative training 

institute of Land Revenue Department. The ILDM houses the Disaster Management Centre. This 

Centre was created as directed by National Institute of Disaster Management for imparting 

training to stakeholders in Disaster Management vide GO (Ms) No. 24/2007/DMD dated 22-01-

2007. This Centre is delegated with the responsibility of conducting routine trainings to 

stakeholder departments in Disaster Management. 

The DM faculty currently has the following staff: 

Sl. No Designation Number 

1 Assistant Professors 2 

¶ Address: Disaster Management Centre, Institute of Land and Disaster Management, Department 

of Revenue and Disaster Management, PTP Nagar, Thiruvananthapuram, Kerala ï 695038 

¶ Tel/Fax: +91 (0) 471 ï 2365559 

¶ Website: www.ildmkerala.in 

¶ Functioning hours: 10.00 am to 5.00 pm, 6 days a week 

Functions of the Disaster Management Centre 

¶ Training and capacity building of various stakeholders in disaster management 

¶ Offsite training and capacity building of various stakeholders in disaster management 

¶ Preparation of Standard Operating Procedures for anthropogenic hazards (petro-chemical 

emergencies and festivities) 

¶ Maintenance and upkeep of the disaster management departmentôs VHF radio network in the 

State 
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1.10.11  2ÅÇÉÏÎÁÌ 2ÅÓÐÏÎÓÅ #ÅÎÔÒÅ ÏÆ .ÁÔÉÏÎÁÌ $ÉÓÁÓÔÅÒ 2ÅÓÐÏÎÓÅ &ÏÒÃÅ 

Vide GO (Ms) No. 368/2016/RD dated 24-06-2016 the State Government has allotted 5 

acres of land to National Disaster Response Force (NDRF) in Thiruvankulam Village, 

Kanayannur Taluk of Ernakulam District. This land is for establishing the Regional Response 

Centre (RRC) for NDRF. The 4
th
 Battalion of NDRF is based in Arakkonam, Tamil Nadu and 

this causes a delay of at least 8 hours for availing the services of the Force in Kerala. The RRC 

will house a team of NDRF in Kerala for reducing the response time substantially. Presently, the 

premises of the Civil Defense Institute, Thrissur houses a team of NDRF (47 men) and functions 

as the RRC until permanent facilities are established in the land allotted in Ernakulam. 

1.10.12  3ÔÁÔÅ $ÉÓÁÓÔÅÒ 2ÅÓÐÏÎÓÅ &ÏÒÃÅ 

Established as per GO (Ms) No. 262/2012/Home dated 17-10-2012 and GO (Rt) No. 

2421/2013/Home dated 31-08-2013 

¶ The SDRF is stationed at Pandikkad, Malappuram district 

¶ The total strength of the force is 100. This force is under the Additional Chief Secretary, 

Home as Member to KSDMA. The members of the force are deployed in 

Thiruvananthapuram, Ernakulam, Thrissur and Kannur ranges of the Police. The 

members of the force are trained by National Disaster Response Force 

¶ Address: Commandant RRRF, Kodaparambu, Pandikkadu, Malappuram 

¶ Email: cmdtsraf.pol@kerala.gov.in 

¶ Tel: +91 (0) 483 ï 2783396, 2783397 

1.10.13  #ÉÖÉÌ $ÅÆÅÎÃÅ )ÎÓÔÉÔÕÔÅ 

Established vide GO (Ms) 214/2011/DMD dated 09-06-2011 in Viyoor Village of 

Thrissur. The Institute has one training faculty appointed vide GO (Rt) No. 1857/2016/DMD 

dated 02-03-2016. 

The Institute presently houses the Regional Response Centre of National Disaster 

Response Force (NDRF). The NDRF is engaged in providing training to various stakeholder 

departments and functions with the training faculty of the Institute. 

1.10.14  $ÉÓÔÒÉÃÔ $ÉÓÁÓÔÅÒ -ÁÎÁÇÅÍÅÎÔ !ÕÔÈÏÒÉÔÉÅÓ 

Established as per Section 25 of DM Act, 2005 and Section 14 of KSDMR, 2007 vide 

Kerala Extraordinary Gazette S.R.O No. 264/2016 dated 5
th
 March 2016. 

¶ The DDMA is a seven member body chaired by the District Collector and Co-Chaired by the 

District Panchayath President 

¶ The administrative matters related to the DDMA are carried out by the Natural Calamity 

section of the district collectorates 
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¶ In Thiruvananthapuram, Pathanamthitta, Alappuzha, Ernakulam, Thrissur, Malappuram, 

Kozhikode and Kannur the Chief Executive Officer of DDMA is Deputy Collector, Disaster 

Management 

¶ In Kollam, Kottayam, Idukki, Palakkad, Wayanad and Kasaragod the Chief Executive 

Officer of DDMA is Additional District Magistrate (ADM)/Deputy Collector (General) 

¶ The first DDMA was formed vide S.R.O No. 977/2008 dated 22
nd
 September 2008 

1.10.15  $ÉÓÔÒÉÃÔ %ÍÅÒÇÅÎÃÙ /ÐÅÒÁÔÉÏÎÓ #ÅÎÔÒÅ 

Vide Ltr. No. 24121/K1/2014/DMD dated 22-05-2014 all District Disaster Management 

Authorities were directed to create District Emergency Operations Centres (DEOC) with 24 X 7 

staff of Revenue, Police (with Police VHF access) and Fire & Rescue Services. This was 

reiterated vide Ltr. No. 29426/K1/2015/DMD dated 02-06-2015 and Ltr. No. 

26378/K1/2016/DMD dated 05-05-2016. The State Executive Committee, in its meeting held on 

29
th
 January 2015 approved the ESFP, 2015 vide which necessary minimum requirements for the 

creation of the DEOCs were formalized. The DEOCs functions in a 100 m
2
 floor area in close 

proximity to the Office of the District Collector in the respective collectorates. 

Presently, DEOCs are functional in all Districts in the State. Telephone numbers of the 

DEOCs are given below: 

District  Telephone Number Email 

Thiruvananthapuram +91 (0) 471 ï 2730045 deputycollectordmtvpm@gmail.com 

Kollam +91 (0) 474 ï 2794004 dmdkollam@gmail.com 

Pathanamthitta +91 (0) 468 ï 2322515 dmpta03@gmail.com 

Alappuzha +91 (0) 477 ï 2238630 ddmaalp@gmail.com 

Kottayam +91 (0) 481 ï 2562201 dmdktm@gmail.com 

Idukki +91 (0) 486 ï 2232242 e6clerk@gmail.com 

Ernakulam +91 (0) 484 ï 2423513 ddmaekm@gmail.com 

Thrissur +91 (0) 487 ï 2362424 tsrcoll.ker@nic.in 

Palakkad +91 (0) 491 ï 2512607 pkd-colt.msg@kerala.gov.in 

Malappuram +91 (0) 483 ï 2736320 mlpmdmd@gmail.com 

Kozhikode +91 (0) 495 ï 2371002 dmcellkozhikode@gmail.com 

Wayanad +91 (0) 4936 ï 204151 deocwyd@gmail.com 

Kannur +91 (0) 497 ï 2713266 dcknr.ker@nic.in 

Kasargode +91 (0) 499 ï 4257700 kascoll.ker@nic.in 

The DEOCs of Wayanad, Ernakulam and Idukki are linked to SEOC vide VSAT 

terminals funded under the National Disaster Management Services Project of NDMA. All 14 

DEOCs are equipped with VHF network. 
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1.10.16  4ÁÌÕË #ÏÎÔÒÏÌ 2ÏÏÍÓ 

Kerala has 75 Taluks. Taluk Control Rooms are operationalized during the monsoon 

season or based on the need as determined by the DEOC or SEOC. The Taluk Control Rooms 

functions in the Taluk Office; 63 Taluk Offices are equipped with VHF Radio Network. 

1.10.17  6ÉÌÌÁÇÅ /ÆÆÉÃÅ 

All Village Officers of the State have fixed Closed User Group mobile phone numbers 

provided by the Government. In addition, most village offices are equipped with internet 

facilities. Based on the hazard susceptibility, 259 villages have been selected and are equipped 

with VHF Radio Network.  
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2 65,.%2!"),)49 /& +%2!,! 

2.1 7ÈÁÔ ÉÓ (62!ȩ 

Hazard, vulnerability and risk assessment is the combined process of quantifying the 

spatio-temporal return probabilities of various hazards, 

the expected degree of damage that a given element or 

set of elements-at-risk is exposed to and the expected 

monetary losses when a given area is exposed to hazards 

within a given period of time. A disaster is when the 

threat of a hazard become reality, and impacts a 

vulnerable society (Figure 2). 

In the context of HVRA, the terms hazard, 

vulnerability and risk has specific definitions, they 

being: 

¶ Hazard (H): is the probability of occurrence of a potentially damaging phenomenon within a 

specified period of time, within a given area 

¶ Vulnerability (V): the degree of loss to a given element or set of elements-at-risk resulting 

from the occurrence of a natural phenomenon of a given magnitude. Usually expressed on a 

scale from 0 (no damage) to 1 (total damage) 

¶ Elements at risk (E) means the population, properties, economic activities, including public 

services, etc. at risk in a given area 

¶ Risk (R): the actual exposure of something of human value to a hazard, often expressed in 

monetary-value/time 

The universally accepted method for conducting HVRA follows the guiding formula: 

R = H * V * Amount  

where, Amount is the monetary-value of the element(s)-at-risk. 

This is pictorially illustrated in Figure 3. All this is easily said than done. There are 

complexities involved in all stages of this calculation, starting from hazard quantification (for 

example, how to calculate the return probability of epidemics, road accidents, lightning strikes 

etc.) to assigning a specific monetary-value to social elements at risk (for example, an ancestral 

temple, a tomb, a pregnant woman, etc.). All the three components of HVRA have spatial and 

temporal dimensions and the results if to be useful for administrators have to be spatially explicit 

 
&ÉÇÕÒÅ ςȡ 2ÉÓË ÔÏ ÄÉÓÁÓÔÅÒ ɉÖÁÎ 7ÅÓÔÅÎȟ ςππψɊ 
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and thus have to be maps generated in a Geographic Information Systems (GIS) environment 

that provides integrated spatial analysis capabilities. 

The primary objective of undertaking a HVRA is to anticipate the potential hazards and 

possible mitigation measures to help save lives, protect property, assets, reduce damage and 

facilitate a speedy recovery. The HVRA helps the policy makers, administrators and the 

community to make risk based choices to address vulnerabilities, mitigate hazards, and prepare 

for response to and recovery from hazard events. Further, in areas identified as potential hazard 

hotspots through HVRA, early warning systems that incorporate instrumented monitoring 

devices, high-end numerical predictive models and communication devices may be developed 

and deployed such that sufficient time may be made available to authorities for evacuation and 

implementing contingency measures in the eve of an impending disaster. 

Risk, until recent times was considered as a burden. It is a burden when considered as a 

possibility of loss. But risk is a motivation for the pursuit of improvement (The World Bank, 

2013). Risk assessment alone will not ensure a disaster safe society. The World Bank has 

identified five key insights in the process of risk management which includes: 

1. Taking on risks is necessary to pursue opportunities for development. The risk of inaction 

may well be the worst option of all 

2. To confront risk successfully, it is essential to shift from unplanned and ad-hoc responses 

when crises occur to proactive, systematic, and integrated risk management 

3. Identifying risks is not enough: the trade-offs and obstacles to risk management must also be 

identified, prioritized and addressed through private and public action 

4. For risks beyond the means of individuals to handle alone, risk management requires shared 

action and responsibility at different levels of society, from the household to the 

international community 

5. Governments have a critical role in managing systemic risks, providing an enabling 

environment for shared action and responsibility, and channelling direct support to 

vulnerable people 

Thus it is reiterated that HVRA alone will not ensure a safe society, but it is the first 

step towards ensuring a disaster sensitive development plan which can ensure coordinated public 

and private action for disaster risk reduction. 
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The concept of vulnerability expresses the multi-dimensionality of disasters by focusing 

attention on the totality of relationships in a given social situation which constitute a condition 

that, in combination with environmental forces, produces a disaster (Bankoff et al., 2004). 

The scope of this chapter is limited to the assessment of hazards and vulnerabilities of 

Kerala to major disasters in a heuristic manner. Vulnerability is assessed in taluk level with 

respect to population density. Vulnerability assessment is restricted to population vulnerability to 

landslides, floods (riverine), drought, lightning and major industrial hazards. Further, number of 

public buildings, length of roads (PWD and Panchayath), length of railway lines, length of other 

communication lines etc. that may be exposed to major hazardous phenomena are also assessed. 

The methodology used is simple, replicable and repeatable year after year such that pragmatic 

relative assessment is possible. For example, flood prone area is overlaid upon the population 

density map of the Taluk and corresponding to the density of population the probable number of 

people corresponding to the flood prone area in the taluk with respect to population density is 

calculated. Exposure of infrastructure is also assessed in a similar manner. No attempt has been 

made at this time to quantify the Risk in terms of Amount or Exposure in terms of vulnerability 

curves as such standardisations are yet to be officially made for the country. 

 
&ÉÇÕÒÅ σȡ 0ÉÃÔÏÒÉÁÌ ÒÅÐÒÅÓÅÎÔÁÔÉÏÎ ÏÆ ÒÉÓË ÃÁÌÃÕÌÁÔÉÏÎ ɉÖÁÎ 7ÅÓÔÅÎȟ ςππψɊ 

It is also worthy to note here that a detailed Hazard, Vulnerability and Risk Assessment 

is being undertaken under the National Cyclone Risk Mitigation Project and if the methodology 

developed deems suitable to the State, Risk Assessment will be undertaken in the coming years 

utilizing this methodology. 
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2.2 (ÁÚÁÒÄ ÐÒÏÆÉÌÅ ÏÆ +ÅÒÁÌÁ 

Kerala state is frequently ravaged by the disastrous consequences of numerous hazards 

and hence it is a multi-hazard prone State. Natural hazards are part of the natural evolutionary 

system of the earth which turned into óhazardsô when the human system started interacting with 

it. The human system itself was subjected to significant transformations over its history. These 

transformations and their links to the natural system have served as templates of the dynamics of 

naturally triggered hazards and therefore, of disasters (Alcantara-Ayala, 2002). This ótemplate of 

disastersô is particularly apparent in the state of Kerala where, within a short period of last 80 

years, there has occurred a rapid socio-economic transformation from an agrarian society to a 

highly urbanized consumerist society. Parallel to this societal transformation, the population 

pressure along the coastline forced the then marginalized sections of the community to migrate 

from the coastal belt to the relatively inhospitable terrain of the Western Ghats (George and 

Chattopadhyay, 2001). A study conducted on migration suggested that in the past 80 years the 

coastal plains recorded a population growth of 306%, whereas the highlands, foot hills and 

uplands together experienced a growth of 1342% (Nair et al., 1997). This population with a 

density of ~819 people/km
2
 (Census of India, 2001) is more or less widely distributed across all 

geomorphic units of the state, exposing them to multiple hazards. 

Kerala is prone to high incidence of lightning, especially during the months of April, 

May, October and November. Apart from floods the mountain regions of the state experience 

several landslides during the monsoon season. It is known that a total of 65 fatal landslides 

occurred between 1961 and 2009 causing the death of 257 individuals (Kuriakose, 2010). 

Between 1871 and 2000, the state experienced 12 moderate drought years. The 570 km long 

coast line of Kerala is prone to erosion, monsoon storm surges and sea level rise. Land 

subsidence due to tunnel erosion or soil piping which is a slow hazard, is recently noticed to be 

affecting the hilly areas in the state. This often goes unnoticed and is a hazard with potential of 

causing landslides, infrastructural damages and crop loss covering vast areas in the high land 

regions of the state.  

The high density of population of 860 people/km
2
 (2011 Census), narrow roads, high 

density of road network, density of coastal population and the general higher standard of living 

of the public as compared to the rest of the country are factors that increase the vulnerability of 

the population to disasters. 

KSDMP identifies thirty nine (39) phenomena with potential to cause disasters 

requiring L2 attention that the state is susceptible to and they are grouped under two categories 

based on the major triggering factors, they being Naturally Triggered Hazards (Natural Hazards) 

and Anthropogenically Triggered Hazards (Anthropogenic Hazards). Not all of these hazards 

turn into disasters that are óbeyond the coping capacity of the community of the affected areaô. 
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Sl. No Category Type 

1 

Natural Hazards 

Flood (Riverine, Urban and Flash Floods) 

2 
Landslides (includes debris flows, rock fall, rock avalanche, 

rock slide, landslips and mud slips) 

3 Drought 

4 
Coastal hazards (High waves, Storm surges, Kallakadal, 

Tsunami, Salt Water Intrusion, Coastal erosion) 

5 Wind (Cyclone, Gustnados, Gusty winds) 

6 Lightning 

7 Earthquakes 

8 Human epidemics 

9 Plant disease epidemics and pest attack on crops 

10 Avian epidemics 

11 Animal epidemics 

12 Pest attack of human habitations 

13 Forest Fire 

14 Meteorite/asteroid impacts 

15 Soil Piping 

16 Heat wave/sunburn/sunstroke 

17 Natural background radiation 

 

1 

Anthropogenic Hazards 

Stampedes 

2 Fire cracker accidents 

3 Petro-chemical transportation accidents 

3 Industrial accidents 

4 Dam break 

5 Dam spillway operation related floods & accidents 

6 Oil spill 

7 Road accidents involving civilian transport vehicles 

8 Human induced forest fire 

9 Human-animal conflicts 

10 Fire accidents in buildings and market places 

11 Boat capsizing 

12 Accidental drowning 

13 Building collapse 

14 Hooch accident 

15 Air accidents 

16 Rail accidents 

17 Terrorism, riots and Naxalite attacks 

18 Nuclear and radiological accidents 

19 Space debris impacts 

20 Biological accidents 

21 Occupational and recreational area related hazards 

22 Accidents in Armed Forces premises 

23 Disasters outside Stateôs administrative boundaries, affecting Keralites 
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These events may occur in isolation or in tandem or as cascading events. For example, a 

flood may cause many factories on its banks to be inundated which may release toxic substances 

into rivers and contaminate flood plains. 

2.3 .ÁÔÕÒÁÌ (ÁÚÁÒÄ ÁÎÄ 6ÕÌÎÅÒÁÂÉÌÉÔÙ !ÓÓÅÓÓÍÅÎÔ 

Natural hazard susceptibility of Kerala was carried out using stochastic and data driven 

methods with inputs from multiple sources. Susceptibility of the state to floods (riverine), 

landslides, lightning, coastal hazards, drought earthquakes and cyclones were assessed. A multi-

hazard susceptibility map was also produced. Village wise landslide, flood, drought, lightning 

and earthquake susceptible areas have been identified and the same have been mapped, tabulated 

and circulated to district administration vide HSAK, 2014. 

Anthropogenic hazards namely festival related hazard susceptibility and major 

industrial hazard susceptibility have been assessed and susceptibility maps have been prepared 

and incorporated into the district disaster management plans for response planning. 

2.3.1 &ÌÏÏÄÓ 

Floods are the most common of natural hazards that affect people, infrastructure and 

natural environment in Kerala. Riverine flooding is a recurring event consequent to heavy or 

continuous rainfall exceeding the absorptive capacity of soil and flow capacity of streams and 

rivers. This causes a water course to overflow its banks onto flood plains; which by definition is 

a relatively flat land adjacent to a natural water course, composed primarily of unconsolidated 

depositional material derived from sediments transported by the related stream and subjected to 

periodic flooding. Flood plains are therefore óflood proneô and are hazardous if the 

developmental activities in them exceed an acceptable level. Frequency of inundation depends 

essentially on rainfall, channel slope, relative height of the banks, materials that make up stream 

banks and landuse in flood plain. Reclamation and settlement in floodplain areas is a major cause 

of flood damage in Kerala. In order to evaluate flood hazard, one has to know where floodplains 

are, how often and how long the flood plain is covered by water and at what time of the year 

flooding can be expected. Gathering hydrologic data directly from rivers and streams for many 

years is useful in determining the statistical frequency of flood events, but is a time consuming 

effort. In the absence of stream gauging records for all the rivers in Kerala that too at close 

intervals, a direct measurement is not possible. Since flood plains can be mapped, the boundary 

of this unit is commonly used in flood mitigation programmes to identify the areas where risk of 

flooding is significant. Hazard assessments are then based on remote sensing, damage reports 

and field observations. Based on the landform and process, the flood plains or the flood prone 

areas, are mapped on 1:50,000 scale using IRS P6 satellite images. There are several indicators 

of floodplain that are easily picked up from the satellite data. Smooth textured areas on either of 
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major streams with high reflectance are often flood plains. The presence of meandering streams, 

terraces, minor interspersed water bodies etc. indicate low lying areas subjected to inundation. In 

addition, some of the data generated while evaluating natural resources like landform, slope of 

the land, type of soils, hydrologic information especially disposition of streams and changes in 

groundwater levels are also used in evaluating flood proneness. Changing nature of the flood 

plains both natural and manmade, loss of vegetation in upper catchments and landuse practices 

that promote runoff are also taken into consideration while assessing flood proneness.  

The outputs generated shows that 5642.68 km
2
 of area which is 14.52% of the total area 

of the state is prone to floods. In Alappuzha district more than 50% percentage of area is 

identified as flood prone. These are mostly confined to the Kuttanad region that host seasonally 

waterlogged flat lands with anastomosing waterways connected to Vembanad lake. The Kole 

lands of Thrissur district, the coastal tracts of Ernakulam and Malappuram districts and the 

western part of Kottayam district flanking Vembanad Lake are other major areas prone to floods. 

Even though Wayanad district is located in an elevated plateau region flood prone areas are 

noted in the broad flat bottom valleys and flood plains adjacent to Mananthavadi River. Idukki 

district is the least flood prone area in Kerala owing to the rugged topography and absence of flat 

bottom valleys. 

It is known that a fourth century flood severely damaged areas along the Periyar and 

people living there had to escape to safer locations, abandoning their homes and livelihoods. 

Available descriptions state that the flood in 1341 AD resulted in splitting of the left branch of 

the river into two just before Aluva. The flood silted the right branch (known as River Changala) 

and the natural harbor at the mouth of the river, and resulted in the creation of a new harbor at 

Kochi. An Island was formed during the flood, presently named Puthu-Vaipu. Causality or 

damage reports related to these floods are not available. 

  
Photos of 1924 floods from Munnar 
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1924 Flood level marking at Puthiyakavu temple, Paravoor, Ernakulam 

The worst known flood event in Kerala in the last 100 years occurred when Periyar 

River breeched its banks in 1924. Many districts of the present day Kerala were deeply 

submerged in water by this flood from Thrissur to Alappuzha and even parts of Idukki. Multiple 

major landslides were triggered in Karinthiri Malai probably due to toe erosion which irreparably 

damaged the then Munnar road. Present day road from Ernakulam to Munnar was constructed 

after this incident through an alternate alignment. 

Frequency and magnitude of floods in the state seems to be on the rise. Factors 

contributing to the increase in magnitude of floods are reclamation of wetlands and water bodies, 

increase in impermeable built-up area, increase in roads with impervious surfaces, deforestation 

in the upper catchments etc. Population pressure and flood plain occupancy has resulted in 

exposure of life and property to floods.  Urban flooding is also very common in most of the 

urban centres of the State. Lack of separate storm water and sewerage water drains aggravate the 

situation. Flash floods are common in the hilly tracts of Kerala. Most often flash floods are 

triggered by the occurrence of Debris Flows (landslides) during intense rainfall conditions. 

Population of 27 taluks of Kerala is highly vulnerable to riverine floods. These taluks 

are also those having the highest population density too. Peermedu, Idukki, Devikulam and 

Vellarikundu taluks are the least vulnerable to flooding. The rest of the 45 taluks are moderately 

vulnerable. The major cities that frequently experience urban flooding are Thiruvananthapuram, 

Kochi and Kozhikode. Encroachment of river banks and infilling of paddy lands and wetlands 

are the major cause of increase in the vulnerability to floods. Even during summer most of the 

urban cities are getting flooded. Figure 4 shows the flood susceptibility map of Kerala. Figure 5 

shows taluks of Kerala ranked as per vulnerability to floods. Details of flood vulnerability 

analysis are provided as Annexure 2. 

Susceptible area km
2
 5624 

Susceptible area as % of  Stateôs total area 14.5 

Major flood incident in the last 20 years 2013 

Estimated damage in the floods of 2013 899 crores* 

Human fatality 145* 

*As per Memorandum to Government of India - Monsoon calamity loses (1st June to 31st July 2013) - Revised after 

the visit of the IMCT (20-23 July 2013) 
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2.3.2 ,ÁÎÄÓÌÉÄÅÓ 

The highlands of Kerala experience several types of landslides, of which debris flows 

are the most common. They are called óUrul Pottalô in the local vernacular. The characteristic 

pattern of this phenomenon is the swift and sudden downslope movement of highly water 

saturated overburden containing a varied assemblage of debris material ranging in size from soil 

particles to boulders, destroying and carrying with it everything that is lying in its path. The west 

facing Western Ghats scarps that runs the entire extent of the mountain system is the most prone 

physiographic unit for landslides (Thampi et al., 1995). These scarp faces are characterized by 

thin soil (regolith) cover modified heavily by anthropogenic activity. Highlands of the region 

experience an annual average rainfall as high as 500 cm from the South-West, North-East and 

Pre-Monsoon showers. A review of ancient documents, investigation reports and newspaper 

reports indicates a lesser rate of slope instability in the past; 29 major landslide events that 

occurred in the recent past were identified through the review. The processes leading to 

landslides were accelerated by anthropogenic disturbances such as deforestation since the early 

18
th
 century, terracing and obstruction of ephemeral streams and cultivation of crops lacking 

capability to add root cohesion in steep slopes. The events have become more destructive given 

the increasing vulnerability of population and property (Kuriakose et al., 2009). Majority of mass 

movements have occurred in hill slopes >20° along the Western Ghats scarps, the only exception 

being the coastal cliffs. Studies conducted in the state indicate that prolonged and intense rainfall 

or more particularly a combination of the two and the resultant persistence and variations of pore 

pressure is the most important trigger of landslides. The initiation of most of the landslides was 

in typical hollows generally having degraded natural vegetation. It is known that continuous and 

high intensity rainfall of about 4 hrs may cause a steep rise in the 

perched water table up to critical levels in regolith filled bed rock 

depressions and the persistence of this level for ~10 hrs may lead 

to shallow landslides in the catchment (Kuriakose et al., 2008). 

All except 1 of the 14 districts in the state are prone to landslides. 

Wayanad and Kozhikode districts are prone to deep seated 

landslides while Idukki and Kottayam are prone to shallow 

landslides. A very recent study indicates that the additional 

cohesion provided by vegetation roots in soil is an important 

contributor to slope stability in the scarp faces of the Western 

Ghats of Kerala (Kuriakose, 2010). 

It is also noted that gully forming landslides have been 

triggered in evergreen forest areas in the State. On 14
th
 October, 

2012 in Puthusherry West Village of Palakkad district a major 
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landslide covering 2.65 km
2
 occurred in the forest area adjoining the Coimbatore-Palakkad 

railway line. 

Between 1961 and 2016 a total of 295 valuable lives were lost in 85 major landslide 

events. The most severe, in terms of fatalities, was the Amboori landslide (Thiruvananthapuram) 

of 9
th
 November 2001 that resulted in 38 casualties. Population of 10 taluks of Kerala is highly 

vulnerable to landslides in terms of population density; 25 taluks come under moderately 

vulnerable category and 14 come under least vulnerable category. Figure 6 shows the flood 

susceptibility map of Kerala and Figure 7 shows taluks of Kerala ranked as per vulnerability to 

floods. Details of landslide vulnerability analysis are provided as Annexure 3. 

Susceptible area km
2
 5607.4 

Susceptible area as % of  Stateôs total area 14.4 

Major landslide in the last 20 years 
Debris flow at Amboori, Thiruvananthapuram on 10

th
 

November 2001 

Human fatality 38 

2.3.3 $ÒÏÕÇÈÔ 

The State of Kerala experiences seasonal drought conditions every year during the 

summer months (KSCSTE, 2007). Even in the years of normal rainfall, summer water scarcity 

problems are severe in the midland and highland regions. With the implementation of a number 

of irrigation projects, the idea of drought in Kerala slowly shifted to unirrigated paddy, and 

upland crops. The water scarcity in summer 

is mainly reflected in dry rivers and 

lowering of water table. This adversely 

affects the rural and urban drinking water 

supply. 

In the period 1881 to 2000, Kerala 

experienced 66 drought years. It is noticed 

that aridity index of different parts of the 

state has increased which is an indication of 

increase in the frequency of drought years. 

The changes in the land and water 

management practices affected the fresh water availability during summer months. Although the 

deviation in the annual rainfall received in Kerala, in any year from the long term average is very 

small, there is considerable variation in the rainfall availability during the different seasons. 
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&ÉÇÕÒÅ τȡ &ÌÏÏÄ ÓÕÓÃÅÐÔÉÂÉÌÉÔÙ ÍÁÐ ÏÆ +ÅÒÁÌÁ 



Kerala State Disaster Management Plan, 2016 

  48 

 
&ÉÇÕÒÅ υȡ 4ÁÌÕËÓ ÏÆ +ÅÒÁÌÁ ÒÁÎËÅÄ ×ÉÔÈ ÐÏÐÕÌÁÔÉÏÎ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÔÏ ÆÌÏÏÄÓ 
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&ÉÇÕÒÅ φȡ ,ÁÎÄÓÌÉÄÅ ÓÕÓÃÅÐÔÉÂÉÌÉÔÙ ÍÁÐ ÏÆ +ÅÒÁÌÁ 
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&ÉÇÕÒÅ χȡ 4ÁÌÕËÓ ÏÆ +ÅÒÁÌÁ ÒÁÎËÅÄ ×ÉÔÈ ÐÏÐÕÌÁÔÉÏÎ ÖÕÌÎÅÒÁÂÉÌÉÔÙ ÔÏ ÌÁÎÄÓÌÉÄÅÓ 
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About 95% of annual rainfall is confined to a 

six-month monsoon period between June and November, 

leaving the remaining six months as practically dry. The 

trend analysis on rainfall data over the last 100 years 

reveals that there is significant (99%) decreasing trend in 

most of the regions of Kerala especially in the month of 

January, July and November (Nair et al., 2014). Figure 8 

shows the drought susceptibility of Kerala. Drought 

classification was done based on the criteria followed by 

Indian Meteorological Department (IMD) for 

meteorological drought classification. Standardized 

precipitation index, ground water deviation from 5 year 

mean, MODIS-NDVI and presence of perennial water sources in a given village was considered 

in a heuristic model for the preparation of the map. 

The map indicates that in a given season, if the rainfall deficit is: 

¶ >10%, the area demarcated as severe drought will start experiencing drinking water shortage 

¶ >26%, the area demarcated as moderate drought will start experiencing drinking water shortage 

¶ >50%, the area demarcated as slight drought areas will start experiencing drinking water shortage 

In the recent past, until 2012, the state had not experienced severe meteorological, 

agricultural and hydrological drought. A 29% deficit in the monsoon season (June to December) 

in 2012 lead to agricultural and hydrological drought which peaked during the period August 

2012 to May 2013. For the first time, Kerala was mapped as mild to moderately arid by Indian 

Meteorological Department in December 2012. Prior to this, official declaration of drought had 

happened in March 2010 and December 2003. In 2010, 17 taluks of the state were declared as 

drought affected while in 2003, 7 districts, 7 taluks and 119 villages were declared as drought 

hit. Other known meteorological drought years were 1983, 1986, 1987, 1992, 1997, 1998, 2002 

and 2004. Figure 6 shows the village wise vulnerability to drought of the state. Table below 
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shows the number villages that are prone to drought, in the State with and without perennial 

waterbodies. 

District  
Number of villages without WB Number of villages with WB 

Severe Moderate Drought Severe Moderate Drought 

Kasargod 0 21 0 0 64 0 

Kannur 0 32 0 0 97 0 

Kozhikode 0 24 3 0 86 4 

Wayanad 19 1 0 13 16 0 

Malappuram 0 49 0 4 82 0 

Palakkad 0 42 0 14 101 0 

Thrissur 0 77 7 1 161 8 

Ernakulam 0 32 0 16 77 0 

Alappuzha 11 3 0 64 13 0 

Kottayam 10 22 0 25 37 0 

Idukki 10 5 0 38 11 0 

Pathanamthitta 19 1 0 47 1 0 

Kollam 34 0 0 69 0 0 

Thiruvananthapuram 39 4 0 59 11 0 

Total 142 313 10 350 757 12 

WB: Water Bodies 

Based on the analysis, it is evident that more than 50% of the land area of the state is 

moderately to severely drought susceptible. Drought is principally drinking water shortage. 

Water usage characteristics of Kerala (~450-500 liters/head), and the fact that the stateôs 

economy including majority of the electricity production is significantly depended on the South 

West Monsoon rainfall increases the vulnerability of the State to drought, particularly 

hydrological drought. 

Susceptible area as 

% area of the stateôs 

total area 

¶ Severe drought: 2.5% 

¶ Moderate drought: 63.8% 

¶ Slight drought: 23% 

¶ No drought: 10.7% 

Major drought in the 

last 20 years 

Drought 2012-13; The State Government had to officially declare drought in all 

14 districts. An amount of 132.3 crs was expended by the state during the period 

from 2012 to 2014 for tackling the consequences of this drought directly from the 

National/State Disaster Response Fund. Indirect costs of the drought spell still 

remain unaccounted. 

2.3.4 &ÏÒÅÓÔ &ÉÒÅ 

Natural forest fires are reported in Kerala. It is usually the dry and moist deciduous 

forests of the state which experience forest fire. From 2009 to 2014, 18,170 hectares of forest 

land were destroyed by recurring forest fires in the state. Over 500 ha of forest in Idukki 

(Nadukani) experienced forest fire in April 2016. Most of the forest fires occur in the months 

from March to May. 
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2.3.5 ,ÉÇÈÔÎÉÎÇ 

In Kerala, research on lightning has been conducted for over a decade by the National 

Centre for Earth Science Studies (CESS), Ministry of Earth Sciences, Government of India. The 

NCESS maintains a regularly updated Geographic Information Systems based database of 

lighting felt reports which is collected from newspaper reports or compensation claims submitted 

by the affected to the Department of Revenue, Govt. of Kerala. It is known from studies that 

Cumulonimbus (Cb) clouds produce lightning. Keralaôs typical topography favors frequent Cb 

formation especially during the months of April-May and October-November (Murali Das, 2007; 

Vishnu et al., 2010). 

Figure 9 shows the village wise frequency of fatal/injury causing lightning events/year. 

It is evident that the mid land of Kerala is significantly prone to lightning. The highlands have 

the least of incidence and the frequency and distribution in the low lands falls between the other 

two. A simple explanatory statistics derived from this database of 17 years shows that there has 

been on an average 71 deaths and 112 injuries due to lightning every year. Figure 10 shows that 

between January 2010 and May 2014, there have been 110 fatalities due to lightning in Kerala. It 

was noted that most of the demised and the injured due to lightning were bread earning members 

of relatively poor families, and often were women. 

Figure 11 shows the district wise distribution of lightning incidents from which it is 

evident that lightning fatalities is the highest in Malappuram district, highest number of lightning 

hit injuries are reported from Thiruvananthapuram district and the highest number of lightning 

events are reported from Kannur district. It is as well apparent that no district of the state is 

devoid of lightning fatalities or injuries. 

Property damage due to lighting is also very high in the state. Sample data from the 

BSNL on lightning affected telephone connections for a small period in 2002 shows that the 

losses were as high as about 20 million and the total number of subscribers affected were 

~18000 (Murali Das, 2007). Lightning hits burning down several coconut palms and rubber trees 

are quite common in the state, but are never reported or compensated for and hence goes 

excluded from the database. This implies that the cumulative revenue loss due to lightning may 

run to a tune of several million rupees every year. 

It may be noted that lightning hits on 10 or 20 cash-crop stands often devastate the 

economic stability of the affected farmer. Unlike elsewhere in the country, majority of the cash 

crop farmers of Kerala have very small land holdings (~0.7 acre) due to high population density 

and consequent land fragmentation, and their sole livelihood may be the earnings from these 

cash crops. Thus, unlike other states, the high population density, high frequency of lightning 

and high vegetation density supplements each other in causing more frequent lightning fatalities, 

injuries and property loss in the state.  
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&ÉÇÕÒÅ ψȡ $ÒÏÕÇÈÔ ÓÕÓÃÅÐÔÉÂÉÌÉÔÙ ÍÁÐ ÏÆ +ÅÒÁÌÁ  
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&ÉÇÕÒÅ ωȡ ,ÉÇÈÔÉÎÇ ÓÕÓÃÅÐÔÉÂÉÌÉÔÙ ÍÁÐ ÏÆ +ÅÒÁÌÁ 
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&ÉÇÕÒÅ ρπȡ ,ÉÇÈÔÎÉÎÇ ÆÁÔÁÌÉÔÉÅÓ ÉÎ +ÅÒÁÌÁ ςπρπ-ρτ  
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Annexure 3 shows taluk wise details of lighting hits that has caused damage to life 

and/or property from 1967 to 2003. 

2.3.6 #ÏÁÓÔÁÌ %ÒÏÓÉÏÎ 

The 590 km coast of Kerala is one of the most densely populated land areas in the 

country. This coastline is exposed to high waves, storm surges, óKalla kadalô and Tsunami. 

These natural phenomena in turn results in rampant coastal erosion and consequent beech loss. 

Kalla kadal is a Malayalam word having literal meaning of 'sea thief' which is used to 

represent a phenomenon that occurs during the pre-monsoon season and monsoon breaks along 

Kerala coast, which was adopted by UNESCO to refer to sea creeping into coast because of 

swells generated by storms generated near Antarctica. This phenomenon occurs mostly during 

pre-monsoon season and sometimes during post monsoon and continues for a few days 

inundating low lying coasts. During high tides the water level can reach 3-4 m above Maximum 

Water Level (MWL). 

The óFact sheet of shoreline changes ï Kerala, National Assessment of Shoreline 

Changeô published by the Ministry of Environment and Forests, Govt. of India (NCSCM et al., 

2011) shows that a major stretch of Keralaôs coastline is eroding rapidly. Statistics of hazard 

prone coastline of the state is given below. Salt water intrusion during the summer season due to 

rampant ground water exploitation and tidal effects also affects the coastal community. 

Coastal erosion results in the loss of life and property of the coastal fisher population 

who are one of the most downtrodden communities of the state. One of the most apparent losses 

of property is the damages that come about to the dwelling spaces of the fisher population. Every 

year hundreds of houses are damaged due to the furry of the sea. Figure 12 shows district wise 

erosion/accretion characteristics of Kerala coast. 

 

&ÉÇÕÒÅ ρρȡ $ÉÓÔÒÉÃÔ ×ÉÓÅ ÄÉÓÔÒÉÂÕÔÉÏÎ ÏÆ ÌÉÇÈÔÎÉÎÇ ÉÎÃÉÄÅÎÃÅ ÉÎ +ÅÒÁÌÁ ɉ-ÕÒÁÌÉ $ÁÓȟ ςππχɊ 
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Department of Irrigation has identified Poovar-Vizhinjam, Kovalam-Valiathura, 

Perunnathuruthu to Neendakara, Kayamkulam, Ambalappuzha, Thumboli, Chellanam, Cochin 

Harbour, Azikkode, Kozhipram, Chavakkad, Ponnani, Kadalundi, Elathur, Tikkodi, Murad, 

Puthiyappa Angadi, Neelaswaram and Manjeswaram, spread along the nine coastal districts of 

Kerala as erosion prone. 

High Erosion prone coast Low Erosion prone coast Storm Surge/Tsunami prone area 

215.5 km 36.6% 97 km 16.4% 263.7 km
2
 0.7% 

Major flood incident in the 

last 20 years 

Indian Ocean Tsunami on 26 Dec 2004; 250 km coastline affected with 

sea water entering up-to 1.5 km inland; Population affected - 1.3 

million; Dwelling units damaged - 17,381 

Human fatality 171 

Of the nine coastal districts, they being Kasaragod, Kannur, Kozhikode, Malappuram, 

Thrissur, Ernakulam, Alappuzha, Kollam and Thiruvananthapuram (from north to south), the 

coastline of Thiruvananthapuram district is the most prone to erosion. About 23% of 

Thiruvananthapuram coastline is affected by erosion. About 310 km of the coastal stretch of 

Kerala has seawalls, riprap revetments, groynes etc. These artificial coasts are essentially eroding 

coasts. The other districts that are highly prone to erosion, but are partly safeguarded by artificial 

means are Kollam and Ernakulam. Coastal erosion results in the loss of life and property of the 

coastal fisher population who are one of the most downtrodden communities of the state. One of 

the most apparent losses of property is the damages that come about to the dwelling spaces of the 

fisher population. Every year hundreds of houses are damaged due to the furry of the sea. The 

Tsunami of 2004 exposed the weakness of Keralaôs coastal fisher population in terms of their 

resilience and coping capacity. An assessment of the fund release from State Disaster Response 

Fund (SDRF) in the 13
th
 Finance Commission period indicates that individual beneficiaries of 

the SDRF are mainly clustered along the coastal areas of the State. Every year, the coastal 

district administrations of Kerala are forced to open a number of relief camps costing substantial 

loss to the exchequer. Tables below shows the statistics related to coastal erosion in Kerala from 

2002 to 2012. Figure 13 shows the population vulnerability of the coastal areas of Kerala. 

Annexure 2 gives details of vulnerability of coastal area assets to storm surge and tsunami. 

Year wise details of total land area eroded due to coastal erosion (in ha) 

District  
Year 

Total 
02-03 03-04 04-05 05-06 06-07 07-08 08-09 09-10 10-11 11-12 

Kollam 0.35 0.4 1.54 0.18 0.2 0 0.15 0.1 0.57 0.12 3.61 

Alappuzha 0.3 21.22 0.3 0.1 0.15 0.13 0.1 0.01 0 0 22.31 

Trissur 23.49 12.31 21.09 44.26 43.93 58.53 36.24 48.03 68.6 13.28 369.76 

Malappuram 5.50 5.90 3.90 5.90 5.90 5.50 5.50 5.90 5.90 6.30 56.22 

Kozhikode 3 2.8 3.4 3.2 3.1 2.9 2.3 2.7 2.4 2.9 28.7 

Kasargod 1.13 0.95 1.1 1.03 0.88 0.95 1.52 1.33 1.51 2.35 12.75 

Total 33.7 43.58 31.33 54.67 54.16 68.01 45.81 58.07 78.98 24.95 493.3 
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Year wise details of total number of people affected due to coastal erosion 

District  
Year 

Total 
02-03 03-04 04-05 05-06 06-07 07-08 08-09 09-10 10-11 11-12 

Trivandrum 29 35 2456 29 524 194 52 579 133 213 4244 

Kollam 201 240 2500 545 401 0 402 425 508 608 5830 

Alappuzha 205 13517 199 236 1267 150 201 202 252 190 16419 

Trissur 1731 14019 1571 1416 2693 1110 2753 1140 647 79 27159 

Malappuram 1500 1500 1500 1500 1500 1500 1500 1500 1500 1500 15000 

Kozhikode 120 130 350 120 130 140 110 130 150 130 1510 

Kasargod 74 852 89 66 48 41 54 88 162 103 1577 

Total 4057 30725 12597 4932 7278 3637 5204 4169 3490 2862 78951 

 
Year wise details of area of agricultural crop area affected due to coastal erosion (in ha) 

District  
Year 

Total 
02-03 03-04 04-05 05-06 06-07 07-08 08-09 09-10 10-11 11-12 

Kollam 0 0 0 0 0 0 0 0 0 237 237 

Alappuzha 1.2 170.3 1.2 0 0.2 0.7 0.7 1 0 2.5 177.8 

Malappuram 2.56 2.74 3.90 2.50 3.91 3.00 2.64 2.76 3.29 3.02 30.33 

Kozhikode 1.6 1.9 1.3 1.6 0.9 1.3 1 1.8 1.2 1.8 14.4 

Kasargod 155 0 125 0 0 45 0 150 48 0 523 

Total 160.35 174.9 131.4 4.102 5.01 50 4.34 155.6 52.49 244.3 982.5 

2.3.7 %ÁÒÔÈÑÕÁËÅ 

India has been divided into 4 seismic zones namely zone II, zone III, zone IV and zone 

V according to the maximum intensity of earthquake expected. The state has been included in the 

earthquake Zone III, where the maximum expected magnitude is 6.5. 

Though the state of Kerala had experienced several occurrences of earthquakes since the 

historic times, the events that occurred during the past half-century were well documented, 

because of the availability of seismic records. The historical as well as recent (post-1950) events 

compiled from various sources record the occurrence of approximately 60 earthquakes 

(KSCSTE, 2007). An analysis of the seismicity map indicates that most of the well-defined 

earthquakes have definite spatial association with some of the known faults/lineaments, which is 

in line with the seismicity of Peninsular shield, where the latter is confined mostly to pre-existing 

structures/mobile belts. 

A large number of micro earthquakes or mild tremors have been recorded many parts of 

the State. It is well known that almost all these micro-tremors have spatial association with 

lineaments in the vicinity of many river channels. 

Precipitation data and the occurrence of micro earthquakes showed a close 

correspondence however, this correlation could not be established with scientific certainty. 

Figure 14 shows the lineaments and earthquake events that are registered in the earthquake 

catalogue of Kerala. Details of taluk wise earthquake events will are given in Annexure 3. 
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Major earthquake in the last 20 years Erattupetta Earthquake, 5M, 12
th
 December 2000 

No major fatality or damage has been reported due to earthquakes in Kerala in the recent past 

2.3.8 7ÉÎÄ 

Wind speed is high along the coast of Kerala, often exceeding 50 km/hr. This causes 

significant damage to life and 

property in the state. Although 

cyclones have not occurred in the 

state, Gustnados are recurrent. Water 

sprouts have been reported from 

various coastal areas of the state. 

"Gustnadoes" typically 

appear as a swirl of dust or debris 

along the "gust front" of a 

thunderstorm. They are not directly 

linked with rotation in the 

thunderstorm itself and can form a 

considerable distance away from the 

parent storm. There is no condensation funnel or other visible connection to the cloud base. 

Gustnadoes account for a large number of the weakest tornado reports each year. Their localized 

impact and damaging effects have allowed them to be counted as tornadoes but most are 

probably not "true" tornadoes. The strong, straight line winds that can follow behind the 

gustnadoes are likely to cause more damage than the gustnadoes themselves. Gustnadoes are not 

visible on Doppler radar. Meteorologists do not forecast gustnadoes, but can issue Severe 

Thunderstorm Warnings for the gust fronts of stronger storms that are detectable on Doppler 

radar (IMD FAQ). 

Cyclones have not affected Kerala in the recent past. However, historical records 

indicate that high velocity wind due to localized cyclonic or convective systems have caused 

damage to life and property in the coastal areas of the state. The table below shows a list of such 

localized cyclonic or convective systems that has caused substantial damage to property. 

Sl. No. 

Month & 

Year of 

occurrence 

Panchayat 

(P)/Municipality (M)  
Block District  Latitude Longitude 

1 Dec-1908 Punnayur (P) Chavakkad Thrissur 10.65 75.99 

2 Nov-1919 Muzhappilangad (P) Edakkad Kannur 11.79 75.46 

3 Nov-1925 Vadakara (M)   Kozhikkode 11.6 75.61 

4 May-1932 Parappanangadi (P) Tirurangadi Malappuram 11.04 75.87 

5 Nov-1935 Eriyad (P) Kodungalloor Thrissur 10.2 76.17 

6 Nov-1940 Punnayurkulam (P) Chavakkad Thrissur 10.67 76 
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7 May-1941 Elavally (P) Mullassery Thrissur 10.56 76.1 

8 May-1941 Kadappuram (P) Chavakkad Thrissur 10.56 76.04 

9 May-1962 Pullur-Periya (P) Kanhangad Kasaragod 12.41 75.13 

10 Dec-1964 Ponnani (M)   Malappuram 10.78 75.94 

11 Dec-1972 Atholi (P) Balusseri Kozhikkode 11.41 75.76 

12 Nov-1977 Kalpakancheri (P) Tanur Malappuram 10.94 75.98 

13 Nov-1978 Meppayur (P) Melady Kozhikkode 11.55 75.71 

14 Nov-1978 Vadakkekkara (P) Paravoor Ernakulam 10.17 76.2 

15 Nov-1984 Ulliyeri (P) Balusseri Kozhikkode 11.42 75.76 

16 Nov-1992 Aryadu (P) Aryadu Alappuzha 9.54 76.36 

17 Dec-2000 Panmana (P) Chavara Kollam 9 76.53 

18 Dec-2000 Chenkal (P) Parasala Trivandrum 8.36 77.1 

19 Oct-2014 Thrikkunnapuzha (P) Harippad Alappuzha 9.285 76.396 

20 Jun-2016 Poruvazhi (P) Sasthamkotta Kollam 9.0882 76.651 

21 Jul-2016 Marayur (P) Devikulam Idukki 10.2770 77.16138 

 
Major single event in the last 20 years Gustnado at Poruvazhi, Kollam on 10-06-2016 

5 houses totally damaged, 44 houses partially damaged, 10 ha vegetation damage and 150 trees uprooted 

2.3.9 3ÏÉÌ ÐÉÐÉÎÇ 

Soil piping or ñtunnel erosionò is the formation of subsurface tunnels due to subsurface 

soil erosion. They may lie very close to the ground surface or extend several meters below 

ground. Once initiated they become cumulative with time, the conduits expand due to subsurface 

erosion leading to roof collapse and subsidence features on surface. Since it happens in the 

underground, in many cases the phenomenon goes unnoticed. The cavities or pipes developed 

below the ground grow with respect to time and affect large extents of land in the form of 

subsidence thereby making it not suitable for cultivation. Occasionally the subsurface flow of 

water can result in conduits (pipes) through relatively insoluble clastic deposits. The piping 

results in caving and collapse of surficial conduits. This is an important process in the head ward 

extension of gullies. During the last decade many 

piping incidences were reported from different 

places in Kerala. In 2005, National Centre for Earth 

Science Studies (the then Centre for Earth Science 

Studies) has investigated land-subsidence in the 

Chattivayal locality of Thirumeni village, Kannur, 

Kerala. It was found out to be due to soil piping 

process. This was the first major incidence reported 

by NCESS on soil piping. At that time it was 

thought that it may be an isolated incidence. But 

subsequently such incidences were reported from 

many places in Kannur, Kozhikode and Idukki. After investigating the incidences reported from 
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places like Chattivayal (Taliparamba taluk, Kannur district), Palakkayam (Mannarkkad taluk, 

Palakkad district), Pasukkadavu (Vadakara taluk, Kozhikode district), Padinjareathara and 

Kunnamangalam Vayal (Vythiri taluk, Wayanad district), Venniyani mala (Todupuzha taluk, 

Idukki district) Perngasseri , Tattekkani and Karuppilangad (Thodupuzha Taluk, Idukki district) 

Udayagiri (Udumanchola taluk, Idukki) it was confirmed this process needs detailed studies. 

Figure 15 shows the soil piping affected areas in Kerala.  

2.3.10 (ÕÍÁÎ ÅÐÉÄÅÍÉÃÓ 

The Directorate of Health Services identifies Malaria, Dengue, Chikungunya, AES/ 

Japanese encephalitis, Leptospirosis, Hepatitis-A, Typhoid, ADD, Cholera, H1N1 and Hepatitis-

B as communicable diseases that has the potential of being an epidemic. In the past, Kerala state 

was mainly endemic for malaria and lymphatic filariasis. Malaria was prevalent in the hills and 

foothills of the state whereas lymphatic filariasis was predominant in the coastal belt. There is a 

noticeable upsurge of vector borne viral diseases since 1996. Japanese encephalitis (JE) first 

appeared in the state in Kuttanadu area in Alapuzha. Climate and geographical factors are 

suitable in Kerala for vector breeding. Large plantations of rubber, cocoa, pineapple, bamboo, 

areca nut etc. are seen throughout Kerala. Latex collection cups in rubber estates, hanging hollow 

cocoa fruits, pineapple leaf axils, cut bamboo stumps and fallen areca nut leaves are rich 

breeding sources. Elimination of these breeding sources in estates requires enormous efforts. The 

presence of a wide range of rodent and non-rodent reservoir hosts along with a favorable 

environment makes most parts of Kerala vulnerable to leptospirosis (DHS, 2016). Incidence of 

diphtheria has been reported in 2016 from the northern districts of Kerala. 

The recent inflow of about 25 lakhs domestic migrant workers from other states of India 

in Kerala has changed the health and sanitation concerns in the state. The poor living conditions 

and poorer sanitation facilities in the largely unhygienic places where these workers live may 

play host to sudden upsurge of communicable diseases. Diseases not known in the recent past in 

Kerala have started to be reported from the State particularly amount migrant labourers; in 2015, 

cases of Visceral leishmaniasis (VL), known as óKala Azarô were reported amongst migrant 

labourers in Thrissur district. 

Figure 16 shows the fatalities due to communicable diseases in Kerala.  



Kerala State Disaster Management Plan, 2016 

  63 

 
&ÉÇÕÒÅ ρςȡ #ÏÁÓÔÁÌ ÈÁÚÁÒÄ ÓÕÓÃÅÐÔÉÂÌÅ ÁÒÅÁ ÏÆ +ÅÒÁÌÁ 



Kerala State Disaster Management Plan, 2016 

  64 

 
&ÉÇÕÒÅ ρσȡ #ÏÁÓÔÁÌ ÔÁÌÕËÓ ÏÆ +ÅÒÁÌÁ ÒÁÎËÅÄ ÁÓ ÐÅÒ ÐÏÐÕÌÁÔÉÏÎ ÖÕÌÎÅÒÁÂÉÌÉÔÙ  



Kerala State Disaster Management Plan, 2016 

  65 

  
&ÉÇÕÒÅ ρτȡ ,ÉÎÅÁÍÅÎÔÓ ÁÎÄ ÐÁÓÔ ÅÁÒÔÈÑÕÁËÅ ÌÏÃÁÔÉÏÎÓ ÉÎ +ÅÒÁÌÁ 



Kerala State Disaster Management Plan, 2016 

  66 

2.3.11 (ÅÁÔ ×ÁÖÅȾÓÕÎÂÕÒÎȾÓÕÎ ÓÔÒÏËÅ 

Indian Meteorological Department issued heat-wave warning on 27-04-2016 in the 

State. This is the first time that such a warning was issued in the State. Temperature of Palakkad 

district was 6̄C above normal touching a record high of 41.9C̄. Even maritime districts such as 

Alappuzha and Kozhikode experienced increase of more than 4C̄ above long period average on 

27
th
 April.  Temperature in 2016 was 2 to 3 degree Celsius higher than normal in all districts in 

the State. Several sunburn incidents were reported from various parts of the State in 2016. Events 

of sunstroke deaths were also reported by media, however, Directorate of Health Services has not 

confirmed whether these deaths were as a result of sunstroke. Instances of sunburn deaths have 

been reported in the years of 2007, 2009 and 2010 from Palakkad. 

2.3.12 0ÌÁÎÔ ÄÉÓÅÁÓÅ ÅÐÉÄÅÍÉÃÓ ÁÎÄ ÐÅÓÔÓ 

The geo-climatic conditions of the state favour the spread of plant diseases and pests. 

Diseases and pests that attack major crops in Kerala are given below. 

DISEASE PEST 

RICE 

Blast Stem borer 

Brown leaf spot Gall midge 

Narrow brown leaf spot Rice Bug 

Sheath blight Leaf roller 

Sheath rot Brown plant 

Stack burn Case worm 

Bacterial blight Swarming 

Grassy stunt Caterpillar 

Ragged stunt Rice hispa 

 Rice thrips 

 Whorl maggot 

 Mealy bug 

  COCONUT 

Bud rot Eriophoyidmite 

Leaf rot Rihnoceros beetle 

Root (wilt) disease Red palm Weevil 

Stem bleeding Black headed caterpiller 

Grey blight Cockchafer beetle 

Thanjavore wilt Coried bug 

 Mealy bug 

  BANANA  

Bunchy top Pseudo stem borer 

Banana wilt (Panama disease) Rhizome weevil 

Sigatoka leaf spot Nematodes 

Kokkan  

  TAPIOCA  

Cassava mosaic Tapioca scale 
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 Mealy bug 

 Mites 

  

RUBBER 

Abnormal leaf fall Scale insect 

Powdery mildew Mealy bug 

Pink disease Cockchafer Grub 

Corynespora leaf disease Bark feeding caterpillar 

Bark rot  

  CASHEW 

Anthracnose Dieback Tea mosquito 

 Stem & root borer 

  ARECANUT  

Bud rot Spindle bug 

Mahali or Koleroga Mites 

Foot rot (Anaberoga) Inforescence caterpillar 

Yellow leaf Root bug 

  PEPPER 

Phytophthora foot rot Pollu beetle 

Fungal infection Leaf gall thrips 

 Soft scale 

 Nematodes 

  GINGER 

Rhizome rot Shoot borer 

Leaf spot  

Bacterial Wilt  

  COCOA 

Vascular streak die back  

Black pod  

2.3.13 !ÎÉÍÁÌ ÅÐÉÄÅÍÉÃÓ 

More than a dozen zoonotic diseases are actively prevalent in Kerala. Notable ones are 

Anthrax (reported in July 2006 from Koothattukulam, Ernakulam district), Brucellosis (reported 

in 2010 from Wayanad), duck viral enteritis (reported in May 2013 from Manakkodi, Thrissur 

district), leptospirosis, Rickettsial infections, rabies, Arboviral diseases etc. 
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2.3.14 !ÖÉÁÎ ÅÐÉÄÅÍÉÃÓ 

The stateôs major paddy-growing Kuttanad region in Central Kerala reported incidents 

of Avian Flue (H5N1). The avian influenza was confirmed following lab tests at the National 

Institute of High Security Animal Diseases, Bhopal.  Kuttanad, spread over three districts, has a 

duck population of 6 lakhs. Though the epidemic, first reported among domestic poultry in 

Alappuzha and Kottayam districts, had been contained, it was again reported at the government-

run turkey farm in Kollam last week. Experts confirmed that the birds had died of H5N1 at the 

Kollam farm. The wetlands and wilderness areas of the State are among the preferred 

destinations of migratory birds. The possibility of outbreak of the epidemic among wild birds, 

especially waterfowls, cannot be ruled out. Close to 2 lakh migratory birds, particularly long 

distance migratory birds, visit Kerala. Around 100 species arrive by September every year and 

stay till April. 

2.3.15 0ÅÓÔ ÁÔÔÁÃË ÏÆ ÈÕÍÁÎ ÈÁÂÉÔÁÔÉÏÎÓ 

Heavy infestation of Giant African snail (Achatina fulica) has been reported from 

Alappuzha, Ernakulam and Pathanamthitta districts and pockets in Thiruvananthapuram in 2014 

and 2016. A. fulica became an invasive species in Kerala because of the few predators, 

hermaphroditic (having both male and female reproductive organs) nature, high rate of 

reproduction, hibernation capability, and generalist feeding nature. 

Giant African snail is known to attack more than 500 plant species, including 

vegetables, coconut, cocoa, papaya, banana, arecanut, coffee, and even rubber. Though there has 

been nothing so far to suggest that the snail could be a disease carrier, the fact that it is a vector 

of the nematode Angiostrongylus contonensis causing Eosinophilic meningitis in humans is a 

cause for concern. In Kerala, an infestation of snails was first reported from Palakkad in the 

1970s. The adult snails grow up to 20 cm in length and 250 gm in weight. 

Another widely known menace to houses in the state is the Mupli Bettle which is a plant 

detritus eating Darkling beetle. They are mainly found in the rubber plantations of the state and 

are considered a major nuisance, to the point of infestations rendering some buildings 

uninhabitable. While these beetles do not deliberately attack people, they produce a defensive 

odoriferous phenolic secretion when provoked that causes skin blisters. This is most commonly 

triggered by accidentally squeezing a beetle. They invade homes and other buildings in very 

large numbers, estimates ranging up to 4.5 million individuals in a single building. They will 

then enter the dormant stage en-masse, creating beehive-like masses under the roof. 
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2.3.16 -ÅÔÅÏÒÉÔÅȾÁÓÔÅÒÏÉÄ ÉÍÐÁÃÔÓ 

Many residents in Kerala have reported seeing fireballs in 

the sky after 10:30 pm on 27
th
 February 2015. The fireball 

appeared with a noise in many parts of Kerala, including 

Ernakulam, Thrissur, Palakkad, Thiruvananthapuram, Kollam, 

Kozhikode, Malappuram and Kannur. Some even reported that 

people felt minor earthquake in many parts of Ernakulam, 

including Fort Kochi, Vypin, Willington Island and Kolenchery. 

The analytical report from Geological Survey of India indicated 

that the fragments' chemical composition consist of nickel and iron ore. It is still not conclusive 

whether the fireballs seen in the sky are human-made space debris or mid-air explosion of 

meteorite/asteroid. 

2.3.17 .ÁÔÕÒÁÌ ÂÁÃËÇÒÏÕÎÄ ÒÁÄÉÁÔÉÏÎ 

Background radiation is emitted from both natural and human-made radioactive 

chemicals (radionuclides). Humans are continuously irradiated by sources outside and inside 

their bodies. Outside sources include space radiation and terrestrial radiation. Inside sources 

include the radionuclides that enter our bodies in the food and water people ingest and the air 

they breathe. Whatever its origin, radiation is everywhere (or ñubiquitousò) in the environment. 

The coastal belt of Karunagappally, Kerala, India, is known for high background 

radiation (HBR) from thorium-containing monazite sand. In coastal panchayats, median outdoor 

radiation levels are more than 4 mGy/y (Milli Gray) and, in certain locations on the coast, it is as 

high as 70 mGy/y. The radioactivity in Kerala increases from Kayamkulam Lake to Ashtamudi 

Lake, with a peak radioactivity around Chavara. Radioactive areas are easily identifiable by the 

presence of black monazite sand, rather than the white nonradioactive sand elsewhere. A 2002 

study by geneticists from University of Cambridge along Chavara coast identified 22 mutations 

in the mitochondrial DNA sequences of families living in high-radiation area, where as a control 

population observed for the study, living in the nearby white sand area, had only one mutation. 

The control samples were taken mainly from four lake islands off Mukkad, and partly from the 

white sand seashore of Saktikulamkara (Forster et al., 2002). Figure 17 shows the locations in 

Kerala with significant natural radioactivity. 
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2.4 !ÎÔÈÒÏÐÏÇÅÎÉÃ (ÁÚÁÒÄ !ÓÓÅÓÓÍÅÎÔ 

2.4.1 3ÔÁÍÐÅÄÅÓ 

Most of the temples, churches and few mosques in Kerala organize annual prayers as 

festivals. These festivals attract huge crowds even at village level and thus have potential for 

occurrence of stampedes.  Sabarimala pilgrimage, Attukal Ponkala and Thrissur Poram are a few 

among the major religious gatherings in Kerala. Apart from the religious worships, many of the 

festivals organize entertainment programmes, free food distribution and pyrotechnic works. Thus 

the venues of religious festivals become the loci for worship, entertainment and business 

attracting people from various religious backgrounds. The Temple festivals in Kerala also 

engage elephants for colorful processions and other rituals. Two major stampedes have occurred 

in the state in the past, they being Human stampede at hilltop near Pampa at Sabarimala in 1999 

which killed 52 pilgrims and stampede on Makarajyothi day at Sabarimala in 2011 which killed 

102 pilgrims. 

Two major crowd 

related disaster events 

happened in Kerala in the 

recent past, they being, the 

human stampede in 1999 

which occurred at Hilltop 

near Pamba at Sabarimala 

caused the death of 52 

pilgrims and the death of 

102 pilgrims at Pullumedu 

on Makarajyothi day in 

2011. The stampede at the Makarajyothi view point took the lives of pilgrims from Tamil Nadu, 

Karnataka and Andhra Pradesh. Major religious festivals in Kerala with potential for stampedes 

are given in Figure 18. 

2.4.2 &ÉÒÅ ÃÒÁÃËÅÒ ÅØÐÌÏÓÉÏÎÓ 

Pyrotechnic displays are colorful attractions of many festival events. The attractive 

displays can be lethal if adequate precautionary measures are not taken. Fire and explosion at 

pyrotechnic production units and display points at festivals may develop as source of accidents 

during mass gatherings. Carelessness, negligence and ignorance from the part of organizer and 

firework handler can cause fatal accidents. Many casualties have been reported in Kerala related 

to firework accidents at religious mass gatherings. Illegal storage, manufacturing, usage, 
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unauthorized display agents, ignorance of safety measures etc. were the main causes in previous 

disasters. List of major firecracker explosions in Kerala are given below: 

Year Location Fatality  

1952 Sabarimala 68 

1978 Thrissur Pooram 8 

1984 Kandasamkadavu Church, Thrissur 20 

1987 Jagannatha Temple, Thalassery 27 

1988 Veloor Kootanmooli Temple, Thrissur 20 

1988 Thrippunithura, Ernakulam 10 

1989 Kandasamkadavu Church, Thrissur 12 

1990 Malanada Peruviruthy Temple, Kollam 26 

1997 Chiyaram firecracker unit, Thrissur 6 

1998 Palakkad Kanjikode firecracker unit 13 

1999 Alur Chamundikavu, Palakkad 8 

2006 Thrissur Pooram 7 

2011 Firecracker unit, Shoranur, Palakkad 13 

2013 Panniyamkurshi, Palakkad 7 

2016 Kottaram Bhagavathy Temple, Maradu, Ernakulam 1 

2016 Puttingal Devi Temple, Kollam 109 

2.4.3 0ÅÔÒÏ-ÃÈÅÍÉÃÁÌ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎ ÁÃÃÉÄÅÎÔÓ 

Almost entire diesel, petrol and aviation turbine fuel and 45% of the LPG consumed in 

the state are transported through roads. Most inflammable of the fuel transported is LPG. In a 

bullet tanker, the LPG is transported as liquid under high pressure. On accidental release, it 

quickly vaporizes into highly combustible gas which can catch fire or explode, making it 

difficult to contain. Most gas leaks and explosions are caused by damage to the valves that 

control the flow of fuel from the transportation vehicle. The heavily populated areas along the 

sides of the National Highway in Kerala enhance the vulnerability factor. 

Towards the end of 2009, an accident involving a LPG tanker at Karunagapally in 

Kollam claimed the lives of 12 people. In 2012, 20 people lost their lives when a LPG tanker 

overturned at Chala in Kannur. In the first 9-month period of 2014, around 20 accidents 

involving tankers happened in Kerala. Most of the accidents are reported from Malappuram, 

Kannur and Kozhikode districts due to the frequent transport of petro-chemicals from Mangalore 

to Kochi. Another hotspot of tanker accidents is the National Highway between Kayamkulam 

(Alappuzha district) and Karunagapally (Kollam district). 

2.4.4 )ÎÄÕÓÔÒÉÁÌ ÁÃÃÉÄÅÎÔÓ 

There are 42 Major Accident Hazard (MAH) Units in Kerala (Annexure 4). Most of the 

known accidents, though minor, are reported from Ernakulam district which has the highest 

density of industrial units in the state. Ernakulam district is the most vulnerable with 3058 km
2 

exposed to industrial accidents, followed by Thrissur District. It is noteworthy that Thrissur 
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district itself has no MAH units as per the data from the Boilers and the Factories Department. 

But, any chemical disaster in the MAH units in Ernakulam district especially, border sharing 

units with Thrissur district, can affect an area of 2003 km
2
 in the district. 

There was toxic release of Cyclohexa-Pentadiene in 1985 in Kochi which affected more 

than 200 persons. In 2004, a toluene fire was reported from a toluene factory in Ernakulam 

district. On 24
th
 October 2014, Ammonia leaked from an ice factory near Mattanchery, 

Ernakulam district. Most of the industrial accidents are primarily due to lack of periodical 

maintenance of tanks storing gas and the pipelines attached to it. On 21
st
 May 2016, ammonia 

gas leakage from a barge at Champakara was spotted near Thaikkudam, Vyttila, Ernakulam 

district. The gas was being taken from Willingdon Island to the factory of Fertilizers and 

Chemicals Travancore Limited at Eloor via canal. The barge had 96 tons of ammonia. Public 

within 1 km radius of the leak was evacuated as a precautionary measure and the leakage was 

later contained. Figure 19 shows the major industrial hazard susceptibility map of Kerala. 

Besides, a number of small and large scale industries are also established in the state which also 

has the potential to cause a chemical disaster. It is reported that Ernakulam district possess the 

maximum MAH units in the State and the possibility of occurrence of hazards is to be 

considered. Annexure 5 shows the vulnerability statistics of Kerala to industrial accidents. 

2.4.5 $ÁÍ ÂÒÅÁË ÁÎÄ $ÁÍ ÓÐÉÌÌ×ÁÙ ÏÐÅÒÁÔÉÏÎ ÒÅÌÁÔÅÄ ÆÌÏÏÄÓ Ǫ ÁÃÃÉÄÅÎÔÓ 

Kerala has 58 dams listed in the Water Resources Information System of India. 

However, this list does not include Mullaperiyar dam. From Figure 14 it is evident that there is a 

higher spatial frequency of seismic activity in Kottayam-Idukki region because of the presence 

of several lineaments and bed rock fissures that transect these districts. These two districts 

suffered three earthquakes in the recent history, viz. the 1988 Nedumkandam (4.5 M), the 2000 

Erattupetta (5.0 M) and the 2001 Erattupetta (4.5 M) events and the districts experience several 

micro-tremors (events less than 2.5 in magnitude). In 2011, between 26
th
 July and 26

th
 November 

over 22 minor tremors were reported from the immediate surroundings of the dam. These events 

often generate a great deal of public anxiety, especially when the disastrous consequences of 

earthquakes such as those in Sikkim, Wenchuan (China), Bam, Lattur etc. are all fresh in the 

minds of the people particularly in the minds of people living downstream of Mullaperiyar dam. 

The Mullaperiyar Dam is a masonry gravity dam on the Periyar River. It is located 881 

m (2,890 ft) above mean sea level, on the Cardamom Hills of the Western Ghats in Thekkady, 

Idukki district. It was constructed between 1887 and 1895 by Mr. John Pennycuick for Madras 

Presidency. Public is concerned of a dam break scenario given the age of Mullaperiyar dam, the 

material and technology that has been used for its construction and the possibility of reduced 

structural integrity that may have occurred over the last one century. Figure 20 shows the 
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maximum dam break flood inundation prone area map between Mullaperiyar dam and Idukki 

reservoir, Idukki district. 

Shutter gate operation related floods are common in Kerala. In recent times, the most 

significant event involving mechanical failure of shutter gates was on 7
th
 August 2012 when 

some of the gates of Pazhashi Barrage in Kannur failed to open, causing the flood waters to 

overflow the barrage for 20 hours. There was no damage to life or the dam structure, but minor 

property and crop loss occurred. The most feared shutter gate operation in Kerala is when the 

shutter gates of Cheruthoni Dam of the Idukki Group of Reservoirs are opened. Water was first 

released from this dam on October 22, 1981 when the water level was 2,400.99 feet and the 

second time the dam was opened was on November 16, 1992 when the water level was 2,402.38 

feet. The water level reached the brim of shutter operation on 22
nd

 September 2013. The original 

riverbed downstream this dam has been encroached upon and hence damage to property will be 

inevitable in the event of shutter gate operation. 

On 17
th
 September 2007 the penstock pipe carrying water from Ponmudi reservoir to 

Panniyar power house in Idukki district burst. Seven persons were killed and one went missing in 

the accident. 

2.4.6 !ÃÃÉÄÅÎÔÁÌ ÄÒÏ×ÎÉÎÇ 

Drowning is the second biggest accident killer in Kerala, next to road accidents. 

According to National Crime Records Bureau about 15.2% of unnatural deaths in Kerala are due 

to drowning. More than 1,500 people die per year in drowning, which is the highest in India. 

Few notable events are: 

¶ 28th May 2016: Five children of a family drown in Chamthachal River, Kannur 

¶ 18th July 2016: Five college students hailing from Thiruvananthapuram drowned in the sea off 

Kovalam beach 

¶ 31st October 2015: Two died in sea off the Mararikkulam beach while two others died at a temple 

pond at Thuravoor 

¶ 1st May 2015: Three persons of a family from Karnataka drowned at the Kappad beach in 

Kozhikode 

¶ 13th April 2014: Two girl students drowned in Cherupuzha, a tributary of Chaliyar, Kozhikode 

¶ 26th December 2012: Five NCC cadets drowned in Periyar River at Malayatoor in Ernakulam 

district 

¶ 14th May 2006: Four youths drowned at Meenmutty waterfalls, Thiruvananthapuram 

¶ 13th October 1991: Nine students from the Dental College, Thiruvananthapuram downed at Kallar, 

Thiruvananthapuram 
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2.4.7 /ÉÌ ÓÐÉÌÌÓ 

Oil spills have been reported from various parts of the coastal area of Kerala. In the last 

decade, oil spills have been reported from the Cochin Harbor, Ernakulam in the years 1992, 1993 

and 2003. Oil spills can also occur during petro-chemical transportation accidents through road 

and rail. A tanker carrying Aviation Turbine Fuel from Kochi to Karipur overturned near Jyothi 

Theatre on the Tanur-Parappanangadi road in the early morning on 30-06-2016. The tanker had 

about 20,000 liters of fuel of which 1/6
th
 of it spill on to Canolly Canal which also caught fire. 

The cannal being narrow and bordered by residential buildings, the oil spill could not be 

contained. The presence of 18 ports and numerous boats carrying fuel increases the probability 

of oil spill in water sources. 

2.4.8 (ÕÍÁÎ ÉÎÄÕÃÅÄ ÆÏÒÅÓÔ ÆÉÒÅ 

It is noted that human induced forest fires in Kerala are increasing, primarily due to 

population pressure along the boundaries of protected areas and reserved forests. Over 300 ha of 

forest in Wayanad experienced forest fire in March 2014 which was later found to be caused by 

human intervention. 

2.4.9 .ÕÃÌÅÁÒ ÁÎÄ ÒÁÄÉÏÌÏÇÉÃÁÌ ÁÃÃÉÄÅÎÔÓ 

Radiological exposure incidents have not been reported from Kerala in the last, at least 

50 years. Radiation is used for medical purposes such as Teletherapy, Brachytherapy, Cath Lab, 

Computed Tomography, Radiography and Fluroscopy in the State. Medical Colleges and tertiary 

care hospitals in the state uses radioactive materials for various treatments. Instruments used for 

research purposes in various science and technology intuitions also have radiation emitting 

materials. However, the March 2010 accident at Mayapuri Scrap Market, New Delhi was an eye 

opener to agencies involved in radioactive safety regulations in the country. An AECL Gamma 

cell 220 research irradiator owned by Delhi University since 1968, but unused since 1985, was 

sold at auction to a scrap metal dealer in Mayapuri on February 26, 2010. The orphan source 

arrived at a scrap yard in Mayapuri during March, where it was dismantled by workers unaware 

of the hazardous nature of the device. The Cobalt-60 source was cut into eleven pieces. The 

smallest of the fragments was taken by the scrap metal dealer who kept it in his wallet and two 

fragments were moved to a nearby shop, while the remaining eight remained in the scrap yard. 

Eight people were hospitalized as a result of radiation exposure, where one later died. 

This incident points to the hazard potential of otherwise non-hazardous radiation 

sources such as X ray units, CT scanners, PET scanner, Gamma Chambers, Auto Radiography, 

Gas Chromatograph Units, Atomic Absorption Spectrophotometer, Microwave digestion system, 

CHNS Analyzer and Cyclotrones. 
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2.4.10 (ÏÏÃÈ ÔÒÁÇÅÄÉÅÓ ÁÎÄ ÅÔÈÁÎÏÌ ÁÎÄ ÍÅÔÈÁÎÏÌ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎ ÁÃÃÉÄÅÎÔÓ 

Consuming illicit liquor is prevalent amongst the rural community of the State. One of 

the major hooch tragedies in Kerala was in 1981 when 34 people died at Punalur in Kollam 

District after consuming hooch. Another tragedy occurred in the year 1982 at Vypin, Ernakulam 

which killed 77 people, blinded 63 and crippled 15. A major tragedy was in the year 2000 at 

Kalluvathukkal in Kollam district in which around 32 people died. The latest was in 2010 in 

which 26 people died in Vaniyambalam, Kuttippuram, and Perasannur at Malappuram. 

Accidents related to transportation of ethanol and methanol has occurred in Kerala. As recently 

as on 7-08-2016 a methanol carrying tanker met with an accident near Vengara, Malappuram 

district. 

2.4.11 2ÏÁÄ ÁÃÃÉÄÅÎÔÓ ÉÎÖÏÌÖÉÎÇ ÃÉÖÉÌÉÁÎ ÔÒÁÎÓÐÏÒÔ ÖÅÈÉÃÌÅÓ 

Kerala has eight National Highways which run for about 1523.954 km and 77 State 

highways which have a length of 3435.717 km. Road traffic in Kerala has been on a rise at a rate 

of 10 to 11% per year while the carrying capacity of the roads has not increased accordingly due 

to shortage in availability of land. As per available data, the total number of accidents registered 

in Kerala in 2015 was 39,014. In 2013 and 2014, around 35,215 and 36,282 accidents were 

reported in the state. As many as 4,196 people lost their lives in accidents in 2015, while 4,049 

perished in 2014. The data till January 2016 has revealed that as many 420 people lost their lives 

in around 3,688 accidents. Kerala is the third highest in the country in terms of road accidents. 

Experts point out that unscientific road building and ineffective traffic control system in the state 

has kept the number soaring. The Public Works Department has identified 216 black spots. A 

joint assessment by the three departments for the Kerala Road Safety Authority has found that 

the maximum number of accident-prone stretches, called black spots, is in Alappuzha and 

Ernakulam districts. While there are 34 black spots in Alappuzha, 33 of them are in Ernakulam. 

Places which have a history of at least three major accidents in a year have come under the 

category of black spots. Major accidents are those in which there have been at least two fatalities. 

Figure 21 shows the major black spots of Kerala. 

2.4.12 (ÕÍÁÎ-ÁÎÉÍÁÌ ÃÏÎÆÌÉÃÔÓ 

The most common human-animal conflict in Kerala is stray dog attacks, snake bites and 

wild elephant attack in farms. Snake bite deaths are not uncommon in the state. A recent study by 

the Kerala Forest Research Institute, Thrissur revealed that 45 species of crops, including paddy, 

coconut palm, plantains, areca nut, coffee, oil palm, pepper, jackfruit trees and mango trees were 

targeted by wild animals. Crops were mostly raided by elephants, gaur, sambar, wild boar, 

bonnet macaque, common langur, black-naped hare and peafowl, the study pointed out. 

Elephants caused the most damage in Thrissur district during the last three years; 36 incidents of 
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wild elephants coming into conflict with humans in Thrissur district during the last three years. 

The other crop raiders included wild boar, porcupine, Malabar giant squirrel and peafowl. 

Elephants damaged 1,990 plantains, 307 arecanut, 90 coconut trees and 225 rubber trees and 

other crops. The encounters occurred in the immediate fringe areas of the forest and up to 100 m 

from the forest boundary, according to the research findings. While the wild boar mostly fed on 

coconuts, plantains and tubers, porcupines settled for coconuts. They also de-barked the basal 

portion of the coconut trees in large numbers in Vellikulangara Forest Range. 

2.4.13 &ÉÒÅ ÁÃÃÉÄÅÎÔÓ ÉÎ ÂÕÉÌÄÉÎÇÓ ÁÎÄ ÍÁÒËÅÔ ÐÌÁÃÅÓ 

Fires are perhaps the most frequent disaster in urban areas. Rapid urbanization in Kerala 

is also increasing the probability of fire accidents in market places and high raise buildings. 

Urban issues like high population, overcrowding, unregulated commercial activities are 

frequently responsible for urban fires. Fire has emerged as critical issue in Urban Planning due to 

rising frequency of Fire accidents, leading to huge losses of life & property. Fires can occur with 

the same ferocity in residential buildings, slums and squatter settlements, public places like 

auditoria, cinema halls, shopping malls, LPG go-downs/petrol pumps, industries, chemical 

handling units, etc. As recently as on 14
th
 November 2015, fire gutted 10 shops in the Chalai 

Market, Thriuvananthapuram. Specialized fire engine of the International Airport had to be 

employed to subside the inferno. A huge blaze broke out near Kallai river bank at Muriyad, 

Kozhikode around 4 am on 20-03-2016. Two saw mills were completely gutted in the fire. Three 

shops were gutted in a fire that broke out in a shopping complex at Edavanna in Malappuram on 

14-07-2016. The fire that broke out around 1.30 am was doused after three-hour-long effort 

Responding forces experienced significant difficulty in ensuring prompt and efficient 

response primarily due to the congregation of on-looking public. In urban areas fire risk can arise 

from the following sources: 

¶ Large number of closely built old timber framed buildings 

¶ High-rise buildings with inadequate fire-fighting facilities and slums 

¶ Commercial activities 

¶ Small, medium and hazardous industries in suburban areas  
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&ÉÇÕÒÅ ρψȡ -ÁÊÏÒ ÆÅÓÔÉÖÁÌÓ ÉÎ +ÅÒÁÌÁ 




































































































































































