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OVERVIEW 

 

Area – 65,000 sqkm 
Population – 21 Million 
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Sri Lanka 

Source: Dr. Lareef, Columbia University 

Population – 21 Million 

Area – 65,000 sqkm 

103 rivers  

2 Monsoons  

2 Inter Monsoons 

 

 



Rainfall  



FLOODS DURING THE NORTH EAST MONSOON 



FLOODS DURING THE SOUTH WEST MONSOON 



LANDSLIDES 



Legal and Institutional Setting 

Disaster Management Act No 13 of 2005 establishes National Council for Disaster 
Management   
Disaster Management Centre establishes to implement the directives given by 
NCDM 



Disaster Management Centre 

 



OVERVIEW – Disaster Management in Sri Lanka 

• Disaster Management Act No. 13 of 2005 – Establishes National Council for Disaster 
Management  

• Composition – Chair – HE the President, Vice Chair - Pri-Minister, Leader of Opposition, 
20 Ministers of selected subjects, 09 Chief Ministers, 05 Members of Opposition 

Functions 

 to formulate a national policy and program on the management of disasters 

 to prepare and formulate the National Disaster Management Plan and the National Emergency Operation 
Plan based on the national policy 

 to monitor the implementation of the National Disaster Management Plan and the National Emergency 
Operation Plan 

 to facilitate emergency response, recovery, relief, rehabilitation and reconstruction in the event of any 
disaster 

 to direct, co-ordinate and monitor the activities of the Disaster Management Centre  

• In 2005 – Establishment of  Disaster Management Centre and Ministry of Disaster 
Management  

• 2006 – 2016 Disaster Management Road Map in parallel to the Hugo Framework for the 
Action 

• 2010 – Disaster Management Policy  

• 2014 – 2018 – Sri Lanka Comprehensive Disaster Management Program (SL-CDMP) 

• 2015 – 2030 – Sendai Framework for Disaster Risk Reduction 

 

 



 



Past Disaster Occurrences Database 
Sri Lanka 

www.desinventar.lk 

Collect Daily 
data from 

DMC Sitreps 
and other 
sources 

Check data 
for incident 

basis 

Provisional 
entry of the 

records 

Record 
Validation 

And updates 

Update the 
online server 
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Data Sources 

• Daily Situation Reports (EOC published Situation Reports) 

• News Papers and other media reports 

• Stakeholder organizations (Wildlife, Forest, Central Environment Authority 
etc) 



Reports 



Summary of Damage and Losses 2000 - 2014 

 
District  Deaths  Missing  Injured 

Houses 

 Affected  Destroyed Damaged 

Ampara 10455 113 4979 16310 21601 1601439 

Anuradhapura 30 0 23 4046 38253 1098647 

Badulla 82 31 57 496 6039 230747 

Batticaloa 2880 918 2262 36970 38143 3957962 

Colombo 118 11 141 3394 15025 1063029 

Galle 4307 643 3525 7153 21025 451727 

Gampaha 48 1 55 676 5103 1002937 

Hambantota 4566 102 12 2113 3436 1549373 

Jaffna 2678 14 512 18317 49786 644348 

Kalutara 366 74 287 5087 15823 678335 

Kandy 63 1 151 692 5810 143284 

Kegalle 39 2 62 483 2154 22905 

Kilinochchi 566 0 1 1310 8161 243480 

Kurunegala 28 0 24 683 2920 3271526 

Mannar 1 0 4 27 411 180257 

Matale 18 7 35 470 3268 76523 

Matara 1449 48 1945 7283 17699 420009 

Moneragala 43 1 57 249 3541 388895 

Mullaitivu 3008 0 5 29 4385 227061 

Nuwara Eliya 71 4 231 646 5440 55647 

Polonnaruwa 27 0 72 1383 9949 485774 

Puttalam 31 2 44 913 3477 1388929 

Ratnapura 295 34 164 2344 11532 800920 

Trincomalee 1084 38 6409 7515 33958 711114 

Vavuniya 8 0 18 559 1256 94816 

TOTAL 32261 2044 21075 119148 328195 20789684 



Distribution of Damage & Losses  

Number of Affected Population 
Number of Deaths Number of Houses Damaged and Destroyed 

Highlights of Disaster Damage and Losses During 2000 - 2014 

Highest deaths are reported in Ampara District (Tsunami 2004) 
Highest number of population affected in Batticaloa District (due to floods and cyclone) and Kurunegala Ditrict (by 
Drought) 
Housing damge is prominent in Batticaloa and Jaffna Districts 



HAZARD PROFILES 
DEVELOPMENT FOR  

SRI LANKA 

2008 - 2012 

Launched on 26th December 2012 
 

www.dmc.gov.lk 

Department of Irrigation 

  NBRO 

  Department of Agriculture 

Department of Meteorology 

Coast Conservation 
Department 

Floods 

Landslides 

Drought 

Cyclone 

Lightning 

Tsunami 

Sea Level Rise 

Storm Surge 

Coastal Erosion 
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Max. Tsunami Amplitude 

Tsunami Scenarios… 

(a) Northern Andaman - Sumatra   
(Mw=9.3) 

 

(c) Arakan off Myanmar (Mw=8.8) 

(c) Makran off Iran & Pakistan 
(Mw=8.8) 

(b) Southern Sumatra (Mw=9.3) 

‘Maximum-Credible’ Tsunami 

Scenarios  

in the Indian Ocean Basin  

 

Maximum ‘Tsunami 

Heights’ 

Source: Dr. Janaka Wijetunga 

University of Peradeniya 

Tsunami Scenario Modeling 



Tsunami due to an Earthquake of Mw = 8.8  

in Arakan Seismic Zone off Myanmar 

Myan

mar 

N. 

Sumatra 

Source: Dr. Janaka Wijetunga 

University of Peradeniya 

Tsunami due to an Earthquake of Mw = 9.3  

in Southern Sumatra Seismic Zone 

S. 

Sumatra 

Sri 

Lan

ka 

Source: Dr. Janaka 

Wijetunga 

University of Peradeniya 



Tsunami Hazard Map 



< 0.5 m 

 

0.5 – 2 m 

 

> 2  m 

 

Flow Depth Computed 
inundation 
distribution 
due to an event 
similar to       
2004 tsunami 

Galle District (part of)  

MAP LOCATION 

SRI LANKA 

Tsunami Inundation Map – District Level (Galle) 

Galle - Bus Station 
Peraliya - Train Tragedy 

Indian Ocean 



Storm Surge 



Coastal Erosion / Sea Level Rise 



Landslide Hazard Mapping 

 

Source: NBRO 



Cyclone & High Wind Hazard 



Drought Map 



Flood Inundation Map - Gin Ganga 
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District Profile of Tsunami Exposed Schools District Profile of Tsunami Exposed Schools 

SECTOR LEVEL EXPOSURE MAPPING - Schools 



Tsunami Risk Vs Early Warning Towers 



PHASE II 
Development of 

Multi-Hazard Risk 
Profile for  
Sri Lanka  
2016 - 19 



Scope of Work 

Risk Map Development for 

- Riverine Floods  - 7 River basins 

- Urban Floods  - 23 Urban Cities 

- Tsunami  - (Northern Coast) 

- Storm Surge - (Entire Coast) 

- Drought – (Entire Country) 

- Strong Winds / Cyclone – (Entire Country) 

 



07 River Basins 

Mundeni Aru Basin (1475 sqkm) 

Kirindi  (1230 sqkm) 

Mi Oya (1113 sqkm) 

Yan Oya Basin (1782 sqkm) 

Walawe Ganga Basin (2596 sqkm) 

Kalu Ganga (2976 sqkm) 

Bolgoda Oya (366 sqkm) 



Earth Observation in Disaster 
Monitoring 

SENTINEL ASIA / INTERNATIONAL 
CHARTER 
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Space Agencies Disaster Management 

Agencies 

Disasters 

Human Network 

Satellite 

Observation 

Data 

Utilization 

Information 

Provision 

 Disaster Management Centre 
officially started SAS Operations 
since February 2009 

 

 08 emergency successful 
activations 

 

 Became Data Analysis Node 
(DAN) in 2010 

 

 WINDS receiver has been 
established in 2011 



Summary of Earth Observation by  
Sentinel Asia / Intnl Charter 

  

Disaster 

Type 

Activation 

Requeste

d 

Observation 

Conduc

ted 

Map 

Disseminat

ed 

Peak Time of 

Disaster Data Result  

1 Floods 17th Dec 2009 18 Dec 2009 No map generated 16 Dec 2009 ALOS Prism Un successful due to cloud 

2 Floods 17 May 2010 19 May 2010 20 May 2010 18 May 2010 ALOS Palsar Successful 

3 Floods 08 Dec 2010 09 Dec 2010 10 Dec 2010 8-10 Dec 2010 ALOS Palsar Successful 

4 Floods 11 Jan 2011 13 Jan 2011 14 Jan 2011 10-12 Jan 2011 ALOS Palsar Successful 

5 Floods 04 Feb 2011 06 Feb 2011 07 Feb 2011 03-05 Feb 2011 ALOS Palsar Successful 

6 Landslide 01 Nov 2014 02 Nov 2014 Not generated 30 Oct 2014 ALOS 2 

Observation was Successful 

Results was not Successful 

7 Floods 29 Sep 2015 01 Oct 2015 02 Oct 2015 30 Sep 2016 ALOS 2 Successful 

8 

Floods 

Landslide 

1st observation  

14 May 2016 16 May 2016 18 May 2016 30 Oct 2014 ALOS 2 Successful 

9 

Floods 

Landslide 

1st observation  

26 May 2017 28 May 2017 29 May 2017 26 May 2017 

TerraSARx / Intnl 

Charter Successful 



Emergency Earth Observation 

Use of  Near Real Time Earth 

Observation for Emergencies 
Maps are available www.dmc.gov.lk 

 

Kalutara District - Floods 

2008/06/03 ALOS Data  

http://www.dmc.gov.lk/


Flood May 2010 Western Province 





Flood January & February 2011 
Eastern Province Sri Lanka 

10.30 am 06th Feb. 2011 PALSAR 6m 11.45 pm 06th Feb. 2011 PALSAR 100m 



Meeriyabedda Landslide – Sentinel Asia (ALOS2) 

Acquisition 31 Oct 2014 



Meeriyabedda Landslide – Intnl Charter (Terra SAR X ) 

Acquisition 04 Nov 2014 



Southern Province – September 30, 2015 

Acquisition 31 Oct 2014 



Historical Flood Mapping වැස්ස 
VæSSA 

 

Map historical flood events by Satellites 
 

    May 2003,  
    Dec 2007,  

    Nov/Dec 2008,  
    May 2010  

 



 



Flood Map of Sri Lanka 

 

Compiled based satellite and 

field observation 



 
Experience from Flood and Landslide 

May 2016 

 Activated Sentinel Asia 
 Activated International Disaster Charter 
 Activated Humanitarian Openstreet Team (HOT) 
 GFDRR provided post disaster images over Aranayake 

 
 IWMI and OCHA Deployed at DMC 
 Survey Department  - Ground Mapping 

 



Satellites Contributed Data 

Radar Satellites 

1. ALOS Palsar – Japan 

2. RISAT – India 

3. Radar Sat – Canada 

4. Terra SAR X – Germany 

Optical Satellites 

1. Plaides – France (0.5 m) 



Aranayake – Landslide 16th May 2016 

PRE IMAGE March 2016  POST IMAGE June 2016  



 



Field Mapping - Kelani 

 



 



Flood and Landslide 
May 2017 



 



Satellite Activated 

Satellite Program Observation Date 

Resource Sat 2 Sentinel Asia 27 May 2017 

TerraSAR x (Radar) International Charter 28 May 2017 

Sentinel 2 International Charter 28 May 2017 

THEOS Sentinel Asia 28 May 2017 

RadarSat2 (Radar) International Charter 29 May 2017 

TerraSAR x (Radar) International Charter 30 May 2017 

ALOS Palsar (Radar) Sentinel Asia 30 May 2017 

Sentinel 1 (Radar) International Charter 30 May 2017 

Resource Sat 2 Sentinel Asia 30 May 2017 

KOMPSAT5 Sentinel Asia 30 May 2017 





 



 





 



Disaster Exposure Mapping 5 



STUDY AREA 

Manmunai North DS Division, Batticaloa District 

Approximately 30,000 buildings 
24,928 Families 



 

Field Data Collection – Puliyanthivu Central GN Discussion with Grama Niladari Palameenmadu 

OSM Field Camp OSM ToT – Sarvodaya, Sathurukondan, Batticaloa 



 

Building seen on Satellite Image 



Building Foot Prints…after tracing 



 



Buildings might affected by Tsunami 

Tsunami Level # Buildings 

High 7854 

Moderate 4280 

Low 3052 

52% 
28% 

20% 

Building Exposed to 
Tsunami 

High

Moderate

Low

Total buildings – 32,000 
Total tsunami affected buildings – 15,000 



 



Determination of Relative Risk – Indicator Based 

Hazard High 10 

Mod 5 

Low 1 

Type Material Score 

Plastered 10 

Brick 9 

Cement 8 

Clay mud 5 

Tin 3 

Cadjan/Palmyrah 1 

net 1 

Type Material Score 

Concrete 10 

Tile 7 

Asbestos 6 

Zin 5 

Tin 3 

Cadjan/Palmyrah 1 

Floor Level Score 

above 3 10 

3 feet 8 

2 feet 5 

1.5 feet 3 

1 feet 1 

HAZARD 

VULNERABILITY 

RISK 



TSUNAMI RISK PROFILE 
Buildings – Manmunai North 

Risk Level Number of Buildings 

High Risk 4569 

Moderate Risk 5563 

Low Risk 5054 



Buildings might affected by Tsunami 

Tsunami Level # Buildings 

High 7854 

Moderate 4280 

Low 3052 

52% 
28% 

20% 

Building Exposed to 
Tsunami 

High

Moderate

Low

Total buildings – 32,000 
Total tsunami affected buildings – 15,000 



Building Profile of Tsunami Affected Area 
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3101 



ATTANAGALU OYA DISASTER 
EXPOSURE MAPPING PROJECT 



Attanagalu Oya Exposure Mapping Project  
Scope of the Works 

Map buildings, roads and land use of 
Attanagalu oya lower basin area 
(Gampaha, Katana, Ja-Ela and Minuwangoda 
DS Divisions) 

 Conduct field survey and obtain 
characteristics  buildings and update 
the building database 

 Capacity Building - Promote 
OpenstreetMap tool among 
Government Organizations and 
Universities 



Methodology 

Define Study Area 

Analyze Population 
Density and Past FLoods 

Digitize on Satellite 
Image 

Openstreetmap 

Field Data Collection 

Using Tabs 

Verify and Update the 
Database 



Attanagalu Oya 
Project Area 

 



32 Buildings - January 2014  2562 Buildings - January 2014  

229,751 Buildings - Today 100,784 Buildings - January 2015  



Building Exposure  
39,697 Buildings 

CASE STUDY  
Ja – Ela Divisional Secretariat 

 



Building with Flooding 



Affected Buildings by Floods 
11647 Buildings 



Project Outputs – Launched Today 

• Printed GN Maps with boundary, buildings and land use 

• Digital database of buildings with attributes 

 



Power of Volunteerism 
Mapping with OSM – Flood May 2016 

 

3429 buildings - January 2016 

114,421 buildings – Today (Aug. 2016) 



SPATIAL DATA SHARING 
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UNSPIDER Technical Advisory Mission 
(TAM) - 2011 

 



UNSPIDER TAM Recommendations 
1. Policy and Coordination 

 DM Policy update 

 Improve inter-agency coordination 

 Sharing mechanism between data providers and users / Institute strengthen 

 Data sharing policy / NSDI  

 Data policy for interoperability / common arrangement to obtain satellite 
data 

2. Data and Access / Info Management 

 Improve base line data at 1:10,000 including DEM 

 Development of Hazard & Risk Maps 

 Right to access data from different institutes 

 A dedicated unit for Information Management in DMC 

 Implementation of NSDI 

 

3. Capacity Building 

 Building institutional and individual capacity 

 



Cabinet Paper for NSDI 

 

It took around 01 year to approve this paper… 



Sri Lanka Spatial Data Infrastructure 
(SLSDI) Cabinet decision: 

1. To implement 
NSDI with overall 
supervision of 
Prof. Tissa 
Vitharana 

2. Appointed 
parliamentary 
committee to 
oversee the 
process 

3. Implement Pilot 
project by Sec 
MDM 



NSDI Implementation 2016-19 

Government has allocated  3.5 US $ Millions for this work 



RISKINFO is the strategy to 
share all the Risk related data 



www.riskinfo.lk 
 

Launched on 21 Dec 2017 

http://www.riskinfo.lk/


towards a 
safer  

Sri Lanka 

Thank You 


