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54 India’s Vulnerability to Disasters

The Indian sub-continent is
one of the world’s most
Disaster-prone areas.

Floods: ~40 M ha of total area

Cyclones: ~8% of total area
(5700 km long coastline)

Drought: ~68% of total area (116 districts)
Landslides: ~8% of total area

(Himalayan/ Western Ghats)
Earthquakes: ~55% of area in Seismic Drought

Zone lll- & V ER ¥ DL R

Forest Fires: ~65% of total forests under
potential threat

Tsunami: East Coast, part of West Coast,
A & N Islands
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54 . India’s Approach to Disaster Management

8§ Paradigm shift in approach from ‘relief centric’ to ‘holistic & integrated’
with emphasis on prevention, mitigation and preparedness after
introduction of ‘Disaster Management Act’ in 2005.

8§ Responsibility for implementing the integrated & holistic approach for
Disaster Management in India lies with:
- National Disaster Management Authority (NDMA), and
- State Disaster Management Authorities (SDMAS)

NDMA lays down the policies, plans
and guidelines for DM to ensure
timely and effective response to disasters.

8 Responsibility for providing ‘space based
support and services for DM’ lies with
Indian Space Research Organisation
(ISRO) / Department of Space (DOS).
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;,;4 . Disaster Management Support Programme
(DMSP) of ISRO/DOS

....provides timely support and services from aero-space systems,
both imaging and communications, towards efficient management
of disasters in the country.

8 Addresses disasters such as Flood, Cyclone, Drought, Forest Fire, Landslide
and Earthquake.

§ Creation of GIS based digital database for facilitating
- hazard zonation,
- damage assessment,
- monitoring of major natural disasters.

8 Development of appropriate techniques and tools for decision support.

8§ Establishing satellite based reliable communication network and deployment of
emergency communication equipments.

8 R&D towards early warning of disasters.
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DMSP of ISRO/DOS contd.

Natural Disasters -
Monitoring/ Damage
Assessment

Capacity Building on DMS
Exclusive Training Prog. for
State Govt. Officials

Institutional
Mechanism:
DMS Decision
Support Centre
(DSC) at NRSC

National Database -
for Emergency

Key Developmental Efforts
Management (NDEM)

Airborne SAR,
s Communication Equipments,
Satellite-based VPN Constellation of EO Satellites..

- for Emergency

Communication Rcecintion

with Nodal
Agencies

Key Areasfor R&D
Landslide/ Earthquake
Precursor Studies,
Extreme Weather Events..

Strengthening
Early Warning
Systems
Floods, Cyclone, Drought, ﬁgﬁ’ IC\:I]?)MA":
, Cabinef

Landslides, Tsunami 3
Secretariat, State
Agencies, NGOs

International Commitments
International Charter on
Space & Major Disasters,

SPIDER, Sentinel Asia, ...

Development of
Hydro-met.
Networks, DSS, ..
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DMS — Infrastructure
Aerospace and Ground Systems
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- DMSP — DSC: Operation

Data Acquisition, Processing, Analysis & Dissemination

Disaster Forecasting Organizations
(CWC, IMD, ...) & Other Sources
ALERT! (Press/ TV, Local Bodies, NGOs, etc.)
isaster Watch
e ASAR/ALTM/DC etc.

Data
« Satellite, A(—;rial
Satellite Data Programming | + Coarse - High Defense clearance

et Resolution
And Acquisition » Optical Microwave

Flight Planning

Data acquisition,
SDA processing and

transfer to DSC
Data Processing

DPA
Knowledge Banks Data Analysis software
Ground / Ancillary DSC Customized
Information Analysis Tools
Outputs
Dissemination to Users
VSAT, FTP, Web page, E-mail etc.
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3,;4 'DMSP — DSC (Decision Support Centre, NRSC)
....Single window of ISRO/DOS for providing info for efficient DM
Seasonal Monitoring Event Based Monitoring

| Floods . | Earthquake
* Flood Inundation Maps -
+ Damage Assessment o 8 | + Damage Assessment
+ Hazard Zonation ‘
+ Bank Erosion Studies

* Monthly Agri. Drought | e )
Report B’ + Inundation Maps

+ End-of-the-Season A + Damage Assessment
Agri. Drought Report

Landslide
+ Active Fire Detection e Damage Assessment
+ Damage Assessment '« | +Hazard Zonation
Information Dissemination: Central Govt.: MHA, CWC, Min. of Agri, GSI, IMD, MOEF

State Govt. : Relief Commr., DM, Agri, Forest, other concerned Line Depts.
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A DMSP / DSC — Interface

....DMSP-DSC

(at NRSC/ISRO) is
dynamically linked —
through satellite
based VPN — with
NEOC, SEOCs &
knowledge

institutions.
1 Hub at
NEOC/ MHA

Expert Nodes at

H H % NRSA; IMD; CWC;
Network is being expanded i

to link multi-hazard prone PMO
District Emergency . State Emergency
. Operations Centres

Operational Centres * [SEOCs]
(DEOCs).
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3,;4 National Database for Emergency Management

T __ (NDEM) _
...A Multi-institutional National Initiative of MHA, Govt. of India

* Generation/ organization of multi-level core and hazard specific
geospatial database.
1:50K scale (for entire country)
1:10K scale (for multi-hazard prone districts)
1:2K scale (for mega cities)

Development of decision support tools for addressing emergency
management and integrate with national disaster frame work

Institutional mechanism for sharing
and updating database on
continuous basis

Mirroring / Replica of database at
MHA with suitable access/security
mechanism.
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Spatial Database

DEM
Land use
[ _ Transport

Settlements
,Admlnlslratlve

1:50K Entire Country
1:10K Select Districts
1:2K  Mega cities

patial Database
Ancillary data

1

Nodal
Departments

1: 50K Scale

- Base layers: 25

- Hazard Specific: 18
- Others: 21

1: 10K Scale

- Base layers: 29

- Hazard Specific: 20
- Others: 21

1: 2K Scale

- Base layers: 20

- Hazard Specific: 14
- Others: 16

NDEM

Decision
Support System

Validation

Data sharing Service to
Mechanism User

Web interface
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+ Survey of India

« Forest survey of India

* Geological Survey of India

* NBSS&LUP

« National Hydrographic
Survey Organization

« Department of Space

« Land Records Dept.

« Central Water Commission

* Ministry of Defense

« India Meteorological Dept.

« Ministry of Agriculture

NDEM — Work Flow

Decision DSS/SDSS

Analysis /ES

Spatial
Analysis

Response
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Mirror
Server

MHA
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National Informatics Centre
Ministry of Industry

Public Works Department

Office of Registrar General of India
Bureau of Economics and statistics
Central Water Commission

Indian Meteorological Department
Ministry of agriculture

Ministry of Home Affairs

Ministry of Health

ized Users/
on Makers
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NDEM — Communication Link

Data
providers
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Authentic
User Nodes
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A Few Examples
(Kosi Flood, Bihar)

Space Info helped in:
« Situation Monitoring
» Relief Management
* Impact Assessment
» Decision Making




Flood Hazard Information Services

Services
« Near Real Time Flood Mapping and Monitoring
» Flood Damage Assessment
» Flood Hazard Zone Mapping
« River Bank Erosion Mapping
* Mapping changes in the river course

Flood Hazard Zonation: Assam

(prepared using satellite datasets acquired

During different magnitudes of floods

1998 -2007)

i

Flood Hazard S | Hazard | Avea Length of Lengthof | Villages
Mo | Severty | affected Road Rail aftected

Very low (Ha) | submerged | submerged | (Nos)

(Kms) (Kms)

Low 1 [ Wery Low | 75985 944 50 2051
Moderate 2 [ Low | #1201 362 24 1924

High 3 | Moderate | 38534 215 13 1725

Very High 4 [ High | 28807 144 3 1191

- River/Waterbodies 5 | Very 8548 20 i 314

High
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Agricultural Drought

Services _
- Agricultural vegetation condition Images maps at B i et
state/district level .
» Agricultural drought assessment maps
» Products on drought related parameters - rainfall, crop

areas, etc.
Normal
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https://www.yunbaogao.cn/report/index/report?reportld=5 7759




