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Natural Disasters Natural Disasters –– Global Scenario Global Scenario 

Average (1989Average (1989--2008)2008)

Number of eventsNumber of events 387387
Number of people killed & affectedNumber of people killed & affected 66,81366,813

Natural Disasters Natural Disasters –– Global Scenario Global Scenario 

Source: www.emdat.be

Max. Number of events: HydrologicalMax. Number of events: Hydrological

Max. Number of victims: HydrologicalMax. Number of victims: Hydrological

2007 Disaster occurrence and impacts
by major disaster groups

Top 10 countries by number 
of reported events in 2007

Natural Disasters in India

Earthquake, Gujarat
Jan 2001, 13805 lives lost

Tsunami Dec 26 2004, 
more than 10000 lives lost

Mumb
ai

J&K 
Earthquake
Oct. 2005

Floods in Kosi River, Bihar
Aug 2008

Direct

• Loss of life: 4350    

• Crop area affected: 1.42 Mha

• Houses damaged:  2.36 M

• Direct  loss: 2 % of the GDP 
(Rs. 250,000 million)

Indirect

• Expenses on emergency 
response and relief 

• Diversion of developmental 
fund

• Indirect socio-psychological 
losses that can not be 
quantified

Average Annual 

Loss

Ultimate User Needs Ultimate User Needs 

e.g:

� When and Where the flood is going to hit and what 

is its impact? (Time and Space domain)

� What is the flood magnitude in next 24 hrs and 

which areas are likely to be inundated?

� What is the extent of damage caused by the flood?

� What are the suitable measures to mitigate flood?

� How I can save human lives?

� …..

Model

Fore-
casting

Damages

Vulner-

ability

…

Data

StaticDynamic

Live field 

observations

Base Data

Admin, roads

Decision Information
Data/

Observation

Space

Aerial

GroundKnowledge

Process Process Process Process 

Most of the 
computer based 

Decision Support 
Tools demands 

organization of 
data in a specific 
format  

To AnswerTo AnswerTo AnswerTo Answer…………

NIDM- UNSPIDER Workshop                      

Use of Space Technology for DRR
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Interface
Real Time 

Data 

Core
Database

Data Updation
Web-based

DSSDSS

Ancillary
Database

From District Administration

Field observation 
& mobile solutions

Multi Institutional
participation

Contd …

Data Collection

DSSDSS

Warning
Phase

Response
Phase

Mitigation
Phase

…

Outputs

Outputs

Outputs

Outputs
Nodal Depts,

R&D, Academia

Dissemination

Decision SupportDecision SupportDecision SupportDecision SupportDecision SupportDecision SupportDecision SupportDecision Support

High temporal resolution
Large swath

Medium temporal resolution
Large swath

Low temporal resolution
Limited swath

Low temporal resolution
Very limited swath

High spatial resolution
Location specific information

Coarse spatial resolution
Regional level information

Medium spatial resolution
Local level information

Space Observations Space Observations 

Depends on

• Phase of the  disaster
• Type of the disaster
• Extent and severity 

….

Low spatial resolution
Global level information

Global to Local

The DMS Programme at a glanceThe DMS Programme at a glance

Institutional 

Mechanism:
DMS Decision 

Support Centre  
(DSC) at NRSC

in association 
with Nodal 

Agencies

MHA, PMO, MOA, 
Cabinet 

Secretariat, NDMA, 
NIDM, State 
Agencies, NGOs

International Commitments
International Charter on 

Space & Major Disasters, 
SPIDER, Sentinel Asia, …

Key Areas for R&D
Landslide/ Earthquake 

Precursor Studies, 
Extreme Weather Events.. 

Key Developmental Efforts
Airborne SAR, 

Communication Equipments, 
Support to IOTWS, 

Constellation of EO Satellites.. 

National Database -
for Emergency

Management (NDEM) 

Natural Disasters -
Monitoring/ Damage 

Assessment

VSAT based VPN
- for Emergency 
Communication

Strengthening 

Early Warning
Systems 

Tsunami, Floods, Cyclone, 
Drought, Landslides..

Development of 

Hydro-met.
Networks, DSS, ..

• Flood Inundation Maps

• Damage Assessment
• Hazard Zonation

• Bank Erosion Studies

Floods

• MonthlyAgril. 
Drought Report

• End-of-the-Season 
Agril. Drought Report

Drought

• Inundation Maps
• Recession Maps

• Damage 
Assessment

Cyclone
• Damage 
Assessment

• Hazard 
zonation

• Damage 
Assessment

Earthquake

Landslide

• Active Fire 
Detection

• Damage 
Assessment

Forest Fire

Information Dissemination
Central:  MHA, CWC, Min. of Agri, GSI, IMD, MOEF

State:  Relief Commr., DM, Agri, Forest, other concerned Line Depts.

Decision Support Centre (DSC)Decision Support Centre (DSC) ServicesServices DMS - DSC Operation
Data Acquisition, Analysis & Dissemination

Disaster Forecasting Organizations
(CWC, IMD, …)

Other Sources
(Press/ TV, Local Bodies, NGO) 

Disaster Forecasting Organizations
(CWC, IMD, …)

Other Sources
(Press/ TV, Local Bodies, NGO) 

Satellite Data Programming

and

Acquisition

(NRSA Earth Station / NDC)

Satellite Data Programming

and

Acquisition

(NRSA Earth Station / NDC)

Acquisition of data

ASAR/ALTM/DC etc. ASAR/ALTM/DC etc. 

Flight Planning Flight Planning 

Data acquisition, 
processing and 

transfer to DSC

Data acquisition, 
processing and 

transfer to DSC

Defense clearance Defense clearance 

Data 
• Satellite, Aerial
• Coarse - High 

Resolution
• Optical Microwave

Data 
• Satellite, Aerial
• Coarse - High 

Resolution
• Optical Microwave

Hardware & 
software

Hardware & 
software

Customized 
Analysis Tools
Customized 

Analysis Tools

Data Analysis

Outputs

Dissemination to Users
VSAT, FTP, Web page, E-mail etc.

Dissemination to Users
VSAT, FTP, Web page, E-mail etc.

Database, 

Knowledge Banks   

Database, 

Knowledge Banks   

Ground / Ancillary 

Information 

Ground / Ancillary 

Information 

ALERT
Advance Info.
on Disaster/ 

Trigger
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State Jul Aug Sep Oct Total

Bihar 1/1 8/72 7/55 16/128

Assam 7/22 5/14 12/36

Orissa 5/56 2/6 7/62

Uttar 

Pradesh
5/16 3/12 8/28

West 

Bengal
2/9 2/9

Gujarat 2/2 2/2

Andhra 

Pradesh
4/7 4/7

Karnataka 1/1 1/1

No. of Datasets/ 
Maps generated52/273

FloodsFloods--20092009
Flood Inundated Villages due to Kundu River in Part of Kurnool, AP 

As observed from IRS-P6 satellite on 05-October-2009
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Flood Inundation

IRS-P6 AWiFS NCC satellite image of 05-Oct-2009 Flood  Map

Flood Inundation Normal River/Water Bodies Cloud

Cloud

Normal River Course/ Water Bodies Flood Inundation

Orissa-July 2009 

1
.7

km

Breach

Kosi R
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er
 

The Kosi River Breach

Cartosat-2 image

Sept 09, 2008

Flood
Inundation

• Breach occurred on Aug 18, 2008

• Earliest Space Observation: Aug 20, 2008

• Max. Flooded area ~ 0.12 m ha

• Villages Marooned ~625

• Near real time info dissemination

• Info update  ~ every 3-4 days
IRS-Image

Kos
i R
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er

 

Aug 20, 2008

• Situation Monitoring

• Relief Management

• Impact Assessment

• Decision Making

22.08.08 23.08.08

24.08.08 27.08.08

02.09.0829.08.08

Space Info helped in: Kosi Breach Location

Post  River Course & Embankments 
from L4 & Cartosat data of  2007 & 2008

Pre-Breach Post-Breach

Pre River Course & Embankments 
from L4 & Cartosat data of 2007  

Satellite data of past 15 years being analyzed

River Configuration maps being provided to GFCC
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Kosi Breach:  

Restoration of the 

Embankment

20 April 2009
Cartosat-1

Assam: Flood Hazard Zonation
State-Level

Prepared based on 94 satellite data sets 

acquired during different magnitudes of 

floods during 1998 - 2007

Assam: Flood Hazard 
Sub-District Level

Appraisal made to NDMA & CWC. Appraisal for Govt. of Assam planned
Flood Hazard Atlas for Assam will be released soon

RequirementsRequirements

�� Landuse/landcoverLanduse/landcover

�� Soil MapSoil Map

�� DEMDEM

�� Daily Rainfall Data derived from Daily Rainfall Data derived from 
SatelliteSatellite

ModelsModels

�� Runoff Estimation: Modified SCS Runoff Estimation: Modified SCS 

ModelModel

�� ModellingModelling Direct Runoff: SCS Unit Direct Runoff: SCS Unit 
HydrographHydrograph

�� Flood Routing: Muskingum and Flood Routing: Muskingum and 
SCS Lag methodsSCS Lag methods

Space Inputs to Flood Forecasting

Visible bandVisible band IR bandIR band
Cloud top Temperatures 

Rainfall mapRainfall map

Information SystemsInformation Systems

An attempt  to identify the suitable 

settlements for flood shelters 

CRITERIA CRITERIA 

• Non-flooded during severe 

floods

• Within 2 Km from Rail or Road

INPUTSINPUTS

• Settlement Layer

• Flood Layer

• Transport Layer

• Elevation Layer 

Web Browser

Map Display

Table with suitable settlements and 
their elevation

Layers

State/ 
District

Suitable Settlements

Suitable Settlements 
but more than 2 kms away

Unsuitable Settlements (Flooded)

Web Application on Flood Shelters
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• Real time data collection on  GPS 

coordinates, Digital Photos & user 

specified parameters and 

transmission from field to central 

processing server 

•Demonstrated on pilot scale in Puri

Dist, Orissa in collaboration with 

OSDMA for collecting Info on Relief 

Shelters/ Hospitals/ Civil Godowns.

Mobile based Application for 
Collection of Field Data on Emergency Facilities

Web Application on Essential Facilities
Hospital, Puri District, Orissa

Mobile based Application 
Parameters collected

Monitoring of the Pareechu Lake

…. ….. …. … Interventions

Prior to the
lake formation

(May 2004)

No Risk of

Flash Floods

Water 
impoundment 

at its max.
(Early June 2005) 

High Risk of

Flash Floods

Lake 
- formed due to 

Landslide
(Aug 2004)

Risk of 
Flash Floods

Water 
accumulating 
in the existing 

depression 
- forming lake

(June 2004)

Posing Risk

Blockade190+ ha

<100 ha

~180 ha

Water 
draining out
(Late June 2005)

Declining Risk

Detection of Risk … …

.. Early Warning ...

--- + Monitoring ------------------------------------------ --- --- --- ---

Marginal 
increase in 
Inflow noticed
(June 12, 2007)

Marginal 
increase in 
Inflow noticed
(June 12, 2007)

Space-enabled 

Risk M
anagement

Landslide Location

Nepal
Pithogarh
Uttaranchal


Kali R

iver

Dhauli Ganga 

River project

India

29 57 04 N
80 35 52 E

Landslide on 

Kali River In 

Pithoragarh 

District, 

Uttaranchal 

Based on the satellite 

observations it was 

discerned, the 

landslide occurred 

during 4-15 Feb 2009

Measurements of the Landslide
as seen from Cartosat-1 data of April 11, 2009
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Impoundment

800 m

55 m

58m

840 m
 (slant height)

165 m

Nepal

India
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www.nrsc.gov.in

IRS-WiFS IMAGE 

Space Technology Space Technology 

for for 

Flood Disaster ManagementFlood Disaster Management

CONCLUSIONCONCLUSION

In
fo

rm
ation

People

T
im

e

Rainfall

IMD, CWC

A few days in advance

Occurrence of a flood wave

CWC

At least 24 hours in advance

Forecast & Warning

State Relief Commissioner

At least 24 hours in advance

Likely  disaster Impact 

People in the likely affected area

At least few hours in advance

Inundation Extent/ 

Damage caused

State Relief Commissioner

As early as possible

Hazard & vulnerabilityAfter the event

Flood control Department

Relief / rescueImmediately

Victims

P
reparednes

s
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R
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M
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gatio
n

�TIPTIP

FINAL WORDFINAL WORD

Right Right TIPTIP to DMto DM

...thanks


