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Kerala at a Glance

Capital: Thiruvananthapuram

Geographical area: 38,863 km2

Population: 33.38 million

Population Density: 859/km2

Administrative Districts: 14

Average Annual Rainfall: 3100 mm

INDIA

KERALA



Recent disaster events in Kerala

Event Year Damage/Fatality
Drought 2012-13 ₹23.78 billion
Drought 2016 ₹9.93 billion

Floods & Landslides 2018 451 fatalities
Floods & Landslides 2019 125 fatalities

Landslides 2020 69 fatalities
Landslides 2021 27 fatalities



The SENDAI Framework



1924 Floods

▪ Recorded fatality of over 10,000

▪ No consolidated record of economic losses



2018 Floods

All 14 districts affected

1260/1664 villages affected

687 km2 land flooded

Over 5000 landslide 



A conceptual framework of EWDS



A systemic thinking of Early Warning



കവചം (The Shield)
KaWaCHaM (Kerala Warnings, Crisis & Hazards Management system)



കവചം (The Shield)
KaWaCHaM (Kerala Warnings, Crisis & Hazards Management system)

• Intelligent decision support system integrating all SOPs

• Integrates geological & hydro-meterological sensors in the

State

• Integrates forecasting systems of hydro-meteorological hazards

• Backend geodatabase of 280 layers

• Scenario libraries of climate change

• Impact forecasts and assets generated automatically

• ML/AL capable with scalability

• Devised to cover 78 Taluks, 14 districts and State via VPN

• 1034 local governments, 128 Fire & Rescue Services and 20

Fisheries Stations also under one network



▪ Prepared by KSDMA in Risk Lab

▪ No consultancy services are used

▪ Version 1 was done in 2016

▪ Version 2 based on risk indexing

approach

▪ Local Governments ranked based

on risk index for priority actions

Risk Knowledge - HVRAVersion 2

Ø Hazard maps



Risk Knowledge - HVRAVersion 2

Ø Hazard susceptibility index



Risk Knowledge - HVRAVersion 2

Ø Vulnerability index



Risk Index included in Disaster Management and Climate Action Tracking Tool of

the Local Governments vide GO (Ms) No. 137/2022/LSGD dated 29-6-2022

Risk Knowledge - HVRA Version 2

Ø Risk index



q 100 AWS (IMD-KSDMA)

▪ Project conceived, site selection and land by KSDMA (Govt. of Kerala Ltr. No.

DMA1/447/2018/DMD dated 6-10-2018; GO (Rt) No. 725/2019/DMD dated 18-10-2019)

▪ Deployment of AWS and continued maintenance by IMD

q 100 AWS (Skymet)

▪ Data as a service model

▪ Additional 4 AWS each deployed every year at sites recommended by KSDMA

q 30 ARG (IMD)

q 13 AWS (WRD), 97 ARGs (WRD)

q 4 Lightning detectors

Monitoring Systems – Weather Observation Systems



46 Automatic Water Level Recorders; 800 GroundWater Observation Wells

Monitoring Systems – Water Resources



Monitoring Systems – Seismic monitoring systems

q National Seismic Centre

▪ Entire India and Indian Ocean covered

▪ Data streamed through API to KaWaCHaM

q KSEB-KSDMA

▪ 3 seismographs streaming locally

▪ 3 accelerometers in Idukki



• IMDWRF

• IMD GFS
• NCUM

• GFS

Weather forecast



Lightning hazard forecast



Coastal hazard forecast

q Tsunami API

q Tidal (L & H) API

q High wave API

• Cyclone Forecast API

• Radar data streams

• Cyclone Forecast API



Periyar Flood Early Warning System



The Periyar FEWS



Periyar FEWS – Bulletin



Pamba Flood Early Warning System

https://idrb-irrigation.org/pambaffiros



Landslide Early Warning System

a collaborative project of Geological Survey of India and KSDMA



Impact forecast

q Scenario library – floods, cyclones

q Multi scenario assessment of impacts

q Major critical assets covered

q On-the-fly map outputs of critical assets



Impact monitoring



Sirens and Strobe lights

• 126 sirens and strobe lights in towers and Govt. Buildings

• 14 DEOCs, 78 TEOCs, 20 Fishing Centres, 128 Fire Stations

• Pre-recorded voice & hooting incorporated for various warnings

• Connected through 2 wired and 2 wireless systems

• Can activate from site and EOCs (State, District to Taluk)



Warning dissemination

CAP integrated alerting

Ø Website

Ø WhatsApp Groups, Facebook, Twitter, GoKApp

Ø Emails

Ø Hotlines

Ø GSM Mobiles

Ø Digital Radio Mobiles

Ø Satellite-based mobile data voice terminals (SBMDVT)

Ø IMARSAT Satellite Phones

Ø Location based messaging services (LBMS)

Ø Print, Audio & Visual media



The SOPs – Monsoons & associate disasters

Anticipatory Actions Guidelines approved under DM Act 2005

Unifies the actions of state and national actors

IRS notified through orange book and updated every year

Covers 36 departments

Detailed coverage of financial and legal framework

Evaluation of monsoon prognosis by 24 agencies

Warning and anticipatory actions updated every year



The SOPs – Heat and Lightning

Trainings held for departments

Trainings held for LSGs

Linked to SDMF



Localising warnings



Disability Inclusive Transgender Inclusive Palliative Care Inclusive 

Tribal DM Plans

Inclusive warnings



Disability Inclusive DRR – Recognition

"Kerala has done focused work on disability inclusive disaster risk reduction 
and the National Guidelines have been inspired by that work“

Dr. Kamal Kishore, Member Secretary, National Disaster Management 
Authority

“I am moved and touched deeply to see this Model Initiative of Kerala for considering Differently 
abled right from the preparedness stage”

Dr. Eddie Ndopu, UN Secretary General's SDG Advocate



Response capacity – Community based systems

Legendary Fishermen

Volunteers are 
utilized in

• Preparedness
• Rescue, Relief
• Animal care
• Technological Solutions
• Packaging, Sorting – Collection Centres
• Cleaning the houses
• Distribution of relief materials
• Counselling

Directorate of Voluntarism

Pan State Civil Defence

Local Government 
Emergency Response 

Teams

Aapda Mitra



• 17 specialized shelters across Kerala

• All costal districts covered

• 20,000 buildings notified as camps which can house 350,000 people at a time

Response capacity – Shelters



Response Capability - Virtual Cadre

▪ 15 officers per department (26

departments)

▪ Separate training programmes for the

virtual cadre officers

▪ Legalised under DM Act 2005 vide GO

(Rt) No. 56/2017/DMD dated 25-11-2017

▪ https://sdma.kerala.gov.in/virtual-cadre/



Local Government Disaster Management Plans

• India’s first pan state Disaster

Management Plans of all Local
Governments

• Mainstreamed through allocation of own

funds by LSGs

• Separate working group under

Panchayathi Raj Act for DRR

https://dmp.kila.ac.in/



Local Government Disaster Management Plans – Capacity Building



Local Government Disaster Management Plans - Contents



Local Government Disaster Management Plans - Maps



Local Government Disaster Management Plans - Maps



Local Government Disaster Management Plans - Maps



Local Government Disaster Management Plans

941
Panchayats

6
Corporations

87
Municipalities

1034
District wise review
(14 LSG DM Plan Coordinators)- 100 
% plans

Sector Wise Review
(5 sectors specialists)-
10% of plans

Received Reviewed



Behavioural change – Mock drills



Behavioural change – IEC



Pluvial Flood Mitigation – Operation Anantha



Pluvial Flooding – Operation Breakthrough



Drought Mitigation



Drought Mitigation



Drought Mitigation



Rubber Check Dams

Project by: Irrigation Department

Panathady, Kasargode

Drought Mitigation



Coastal protection



Build Back Better – Resilient Housing

Retreat – Fishermen Housing Adapt – Low Land Housing



Build Back Better – Schools

Over 100 schools made resilient & 
converted to centres of excellence



More Room for Rivers



Resilient Houses for Indigenous People



Build Back Better – Resilient Housing designs

§ Design facilitation through KSDMA-UNDP Shelter Hubs

§ Construction funded through SDRF & CDMRF



Risk Financing

• Committee constituted vide G.O. (Rt) No.256/2021/DMD
dated 20/02/2021

Key Highlights of the Report

• Climate Risk Insurance model

• Direct and Indirect insurance premium
• Trust/Assurance Mode; Hybrid Mode; and Full Cost Mode

• State Disaster Risk Fund Pool (SDRFP)
• Disaster Risk Pool Account (DRPA)

ToR issued for Risk Financing Product Development
Guidance with financial support from KfW through RKI



Risk Informed Master Plans – The new norm

▪ First state to legally adopt Risk

Informed Master Plans

▪ GO (Ms) No. 120/2022/LSGD dated

9-6-2022

▪ Risk Information provided by

KSDMA



Risk Index

Climate Change
Adaptation 

Actions
Financial 

Incentives

High Risk
SDMF

Disaster & Climate Action Tracking Tool – incentivising CC & Resilience Building Actions

GO (Ms) No. 137/2022/LSGD dated 29-6-2022

▪ Risk Index provided by KSDMA
▪ Climate Change information at local government level provided by KSDMA
▪ Project baskets for resilience building under preparation in KSDMA



International Collaborations



Ø Technology for technology sake is of no use

Ø If resilience building is what's aimed at then

empowering local governments is the key to it

Ø Technology is also Social Technology and Harnessing

Human Spirit

Ø Inclusive approach is the key to resilience and not

technology

Concluding Remarks



Concluding remarks



Thank You


