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NATURAL DISASTER
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Floods (CWC)

Cyclones (IMD)

Forest fires (MoEF)
Landslides (GSI)

Drought (MoA)

Spread of epidemics (MoH)
Earthquakes (IMD)
Tsunami (MEoS)

Severe windstorms

10. Snow or ice storms
11. Severe extremes in (

temperature (cold or hot) etc

Early Warning available (3)

Type of Emergency

Evacuation, Rescue&Relief

Medical,
Contingency Operations

Disasters

TECHNOLOGICAL DISASTER / MAN-MADE

Fire (State Govt)

Explosion ((State Govt, MHA)

Building collapse (State Govt)

Train/ vehicle accidents (IR, State Gowvt)

Failure of dams (CWC)

Major structural failure (State Govt)

Spills of flammable liquids (MoEF)

Accidental release of toxic substances (MoEF)

Deliberate release of hazardous biological

agents, or toxic chemicals (MoEF)

10. Terrorist activities (MHA, State Govt)

11.Riots (MHA, State Gowt)

12. Mining accidents (MoM)

13. Loss of electrical power (State Govt)

14.Loss of water supply (State Govt)

15. Loss of communications (State Govt, DoT)

16. Nuclear / Radiological disaster (Nuclear attack,
accidents in nuclear facilities (DoE)
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Evacuation:

Relief Mgmt:

Medical:
Limited Causality

Mass Causality

Contingency :
Operations

Type of Emergency Plans Required

Safe guarding against impact
Means of Transport, availability, applicability ( Air / land / water)
Shelter identification, optimal path (path restrictions, traffic density)

Taking care of victims

Air Dropping of essential items, essential needs at shelter (sanitation,
lighting etc), survival needs (food, water, medicines etc), relief
distribution, clearing debris / ways/ bodies), restoration etc

Life support

Means of Transport, availability, applicability ( Air / land / water)
Selection of health services ( hospital / diagnostics etc)

Availability & Applicability of mobile health services, Means of
Transport, availability, applicability ( Air / land / water) Selection of
health services ( hospital / diagnostics etc), categorization of patients,
informing public about status of activities etc

To limit / minimize the extent of impact

Event Specific to the event, follow the individual Ministries SoPs for
emergency management



A Convergence of Geospatial Technologies
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= Space Observations

High temporal resolution Depends on
Large swath « Phase of the disaster
' » Type of the disaster
Medium temporal resolution * Extent and severity

Large swath

Low temporal resolution
Limited swath

Low temporal resolution
Very limited swath

Global to Local




A NDEM Project Conception

Multi-Scale Database Organization: 50k — national level; 10k
— 350 MHP dists; 2k — 5 megacities

Appropriate Decision Support Tools Development: for
assisting decision maker in dealing with emergency situations

DR site: Mirroring at MHA, New Delhi
Nodal Ministry: Ministry of Home Affairs

Implementation Strategy: Multi- Institutional Participation, Central
| State Depts. Concerned

Implementation Strategy: Multi- Institutional Participation, Central
| State Depts. Concerned

Status: Operational



NDEM Data Flow

Departments
Disaster
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NDEM Portal Features

News and Alerts

Disaster dashboard highlights current disaster
news, disaster warning form available sources,
relief manager contact number and portal
updates

Active Disaster Details

Shows the details of current disaster occurred
with area, geo location on GIS viewer and also
available along with reports

Restricted Data Access
For visualization of very high resolution

aerial/satellite data for selected disaster
situations, restricted access with OTP
authentication .

IDRN and Health Database

India Disaster Resource Network (IDRN) is
useful for relief & rescue operations. It has been
also integrated with health database.

Interaction Portal

Dynamic chat amongst relief/disaster manager
for exchange of information and support

Multi State Viewer

Information on Disaster products of each state,
highlighting latest disaster event occurred in the
State, Access to all State database

Historical Disaster Data

Historical disaster data for better understanding
of the present situation for further analysis.

Reports and Maps

Comprehensive outputs of the disaster event in
the form of reports and maps for utilization by
disaster managers

Mobile Application

A suite for collecting field data for relief
management activities, incident reporting etc,.

Content Management System

Managing the NDEM administrative activities
such as uploading layer, add or delete user,
managing event, monitoring the logs and etc.



Base Layers
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Road
Railway Line
Drainage
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Infrastructure Layers

Point of Interest
Airport

Ports

Gauge Stations
Railway Stations
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Hydro

Wind Power
Hospitals
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State wise at 1:50000 scale

NDEM Database Details

RASTER
S. No | Layer 36 | LISS IV MX
BASE LAYERS 37 |Carto2 DEM
; f;:ttﬁct 38 | ACE2 DEM
39 |SRTMDEM
3 Taluk
4 | Village Boundaries
5 |Road District wise at 1:10000 scale
6 Rail
7 | Drainage S. No | Layer
8 Canal BASE LAYERS
9 | Coastline 1 | Administrative Boundary
10 | River 2 | Drainage
THEMATIC LAYERS 3 Road
11 |Land use /land cover :
12 [ Settlement-area 4 el
13 | Mining Area THEMATIC LAYERS
14 | Surface water bodies 5 | Land cover
15 | Forest Boundaries 6 Surface water body
16 | Settlement-Point 7 Settlements
17 | Slope INFRASTRUCTURE
18 | Meteorological data(Point) 8 [ —
INFRASTRUCTURE
= = 9 Transport nodes
19 [Railway stations
20 |Hospitals AT ER
21 | Airports 10 | Cartosat — 1(2.5m Ortho)
22 | Helipads 11 | cartosat -1 + LISSIV MX NCC
23 | Ports (2.5m)
24 | River Gauge Stations
251 iEONUSTERIGNS City-wise at 1:2000 scale
26 | Dams(Point)
27 |Dams(Area)or Reservoir
28 | Power plants Urban Specific Database
29 | Point of Interest « Hyderabad
DISASTER SPECIFIC LAYERS . Bangalore
30 Flood « Delhi
31 |Cyclone « Mumbai
32 | Forest Fire . Kolkata
33 | Earthquake Very High Resolution Satellite
Drought

Landslide

Imagery (better than 1m)




CARTOSAT 1- 2.5M

NDEM Raster Database

IRS LISS IV - 5.8M

CARTOSAT 2 + LISS IV - 1M

Very High resolution data
(from foreign satellites)
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Create
Disaster Event
with ID

Add
Maps and
Images

Content

Management
Content System

Management Add Add
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From
distributed
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Laten cy i 7 .Map Viewer with Disaster specific

data

=
Tools Output
Proximity Query Result

Print Report <

Point of Interest Name
Kathagada Nursery
Shiva Mandir
Indian Gas Cylinder Godown
Regional Institute for Training
Women Hostel Regional Institute for
Training
Gents Hostel Regional Institute for
Training
Petrol Pump
Kalinga Weavers Cooperative Spinning
Mills Ltd
Bus Stand
East India Hotel
Basanta Dhaba
Mahisapat Shva Temple
DRIT Shopping Complex
Indira Gandhi Field
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Live Status of NDEM Repository and Services
Disaster Events : State-wise
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e Meteorological Data:108 Rail Accident:S
P T Farest Fire:10
OersiLafed Vector 2K Layersi1 Cyclone:20
Vector 10K District Laysrs:32
Hazard Data:1
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Tools Output

Network Analysis Query Result
(Dijkstra Shortest path Algorithm)

otal Route
[Length (k!

Network Analysis Tool

Select a point hy clicking on the road
network and set as Source point

Then select another point by clicking
on the road network and set as Target
point
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st{re NDEM Products & Services during Tamilnadu floods
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Heavy Rains in Tamilnadu State
Inundated areas in Chennai District

Based on the analysis of RISAT-1 data of 03, 04 & 06th December, 2015
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== Capacity Building

MHA access to all States products & Services
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Satellite (INSAT) based
Emergency Communication Systems

# /' Hand-held/ Mobile
1y Messaging Terminal

Satellite

Phone
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DTH based
DWDS

Fishermen
DAT

« Demonstrated to all concerned
« Put/ being put into operational
use
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Support to Charter Activations - 2014

3 April Flood in the Solomon lslands
2 April Tsunami in Chile

21 March Flood in narth region of Brazil

11 March Missing Malaysia Airlines jet
Mount Kelud volcanic eruption in
13 February |ndonesia

12 February Floodin Bolivia

11 February Flood and landslide in Burundi

10 February Snowfallin South Korea
{ Februar Fl n Zim
6 February Floodin south-west England

5 February Forestfire in Mt Japfu, India

21 January Floodin Huancavelica, Peru

I _January Violcano in Indonesia

b6 January Flood in England, UK

1 January Cyclone in La Réunion Island

International Association

Sentinel Asia
Emergency requests responded during 2014
e Tonga, Tropical Cyclone, Jan 2014
* Indonesia Floods, Jan 2014
* Indonesia Volcanic Eruption,- Mt Kelud Feb 2014
* Indonesia Volcanic Eruption,- Mt Sinabung Feb 2014
*  Solomon Islands Floods, Apr 2014
»  Tajikistan Landslides & Mudflow, Apr 2014
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Info on Micro Blogs ...
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Which one of us has not asked
U sranger for directons, and
EOtten an paswer such as “left
from the mamdir, then second
night, then god-chakkar s beft,
then nght from kel-bantd. after
200 metres there will be &
speed-tveaker, and then a
mreawaliah. Ask him wheare

10 go." Thank pod for GPS!

The Hindu
04 Jun 2015

Location Based Services

Ambulances lose up to

Smart maps for smart cities 25% o response time
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MAPCODE...

A mapcode represents a location. Every location on Earth can be represented by a
mapcode. Mapcodes were designed to be short, easy to recognise, remember and
communicate. They are precise to a few meters, which is good enough for every-day use.
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4 Challenges in Operational Services for DM

Timeliness:

Contents:

Product

Transmission

Technology :

Automation :

Domain:
Knowledge

Implementation:

Most Crucial
Minutes, Hours, Days, Months ...

E ﬂ '1 3

Usability -
Soft, Hard Copy, GIS Layer . -\9”

Mode
Post, e-mail, ftp, web service, Mobile app ...

Extent of detalil Rl
Regional, Local, location specific - : _,.\/m~~

Applicability

Limitations, unusual, constraints ...

---------

Applicability

Automatic feature extraction, Pattern recognition ....

Understanding g‘
Process, modelling, forecasting, accuracy... z
———

On ground
Feasibility, acceptability, Adoptability, funds ....







