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BACKGROUND

Government of Sindh with the financial
support of the World Bank is
implementing a five years project,
titled “Sindh Resilience Project (SRP)”

• As a vital component in efficient disaster management, SRP
(PDMA Component) planned to conduct a Multi Hazard
Vulnerability Risk Assessment Study in the Province of Sindh

• A contract was signed with SUPARCO on 27th June, 2019
2

Sindh Resilience
Project (SRP)

Aim is to
strengthen capacity

and resilience of

PDMA
DDMAs

Communities



OBJECTIVE

Conduct of Multi Hazard Vulnerability 
Risk Assessment (MHVRA) study

Preparation of MHVRA Informed 
Disaster Management Plans for all 
districts under study and provincial 

level plan

Development and operationalization 
of Disaster Management Information 

System (DMIS)
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OBJECTIVE
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Sindh Province up to UC level
Covering following hazards:

Flood

Drought

Heat wave

Cyclone and Storm

Earthquake

Tsunami
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Malir
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Mirpur
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Jacobabad

Larkana

Matiari

Shaheed
Benazirabad

Naushahro
Feroze

Tando
Allahyar

Hyderabad

Karachi
West Tando M.

Khan

Karachi

Korangi

East
rachi Thatta



SCOPE
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Atlas Designing

Risk Assessment

Adaptive and Coping Capacity Assessment 

Exposure and Vulnerability Assessment with respect to socio-economic dimensions including:

Livelihood Agriculture Population Buildings Communication Transportation Infrastructure Strategic assets

Hazard Assessment

Cataloguing of historical / past hazardous events 



SCOPE

Development of web based integrated Disaster Management
Information System (DMIS) containing various modules

MHVRA Maps and    
Databases

Inventory Store and Relief 
Distribution

Rapid Response and    
Rescue Coordination Rapid Damage Assessment

Vehicle and Pumping 
Machine Tracking Video Conferencing

National and International 
Disaster Warning and 

Information Integration

Live Streaming and 
Imagery by Mapping 

Drones

Mobile Applications for 
Crowd Sourcing and 

Warning Dissemination

GIS Data Collection and 
Visualization 



OUTPUT

Provincial and District wise 
MHVRA Atlases

Provincial and District wise MHVRA 
Informed Disaster Management Plans

Online Disaster Management 
Information System 



GENERAL METHODOLOGY

Literature Review
& NDMA Guidelines

Model
Selection

Social Survey for
Coping Capacity

Assessment

Satellite Imagery
Products

Hazard, Exposure and Vulnerability Assessment

DEM Derived
Products

Atlas Design
and Printing

Web based
DMIS

Training and
Workshops

Risk
Assessment

Disaster Risk
Reduction

Interventions

Cost Benefit
Analysis

Satellite Imagery DEM
Ancillary Data
from Relevant
Departments



MULTI HAZARD VULNERABILITY

RISK ASSESSMENT (MHVRA)



MHVRA METHODOLOGY FLOW CHART



REMOTE SENSING AND GIS

REMOTE SENSING

GIS

Remote Sensing is the measurement or
acquisition of information of some property
of an object by a sensor that is not in
physical contact with the object under
consideration.

A Geographic Information System (GIS) is a
system designed to capture, store,
manipulate, analyze, manage, and present
spatial or geographic data



HAZARD ASSESSMENT

Mapping of hazard 
occurrences

Preparation and mapping of 
ancillary parameters for 

each hazard 

Execution of model for 
generating hazard maps for 

each hazard

Calculation of return 
periods (10, 20, 50, 100, 

250)



EXPOSURE, VULNERABILITY & RISK 
ASSESSMENT

EXPOSURE

VULNERABILITY

The interaction of elements at risk and hazard defines the
exposure. The Elements at Risk are linked to physical,
economic, social and environmental vulnerability of the area.

Vulnerability is the condition determined by physical, social,
economic and environmental factors or processes, which
increase the susceptibility of a community to the impact of
hazards



EXPOSURE, VULNERABILITY & RISK 
ASSESSMENT

CAPACITY

RISK ASSESSMENT

Capacity of a community is categorized as “Coping &
Adaptive Capacity”. The coping capacity refers to the ability
of people, organizations, and systems, using available skills
and resources, to face and manage adverse conditions,
emergencies, or disasters. The adaptive capacity refers to
the ability of a system or individual to adapt to climate
change and is characterized as capacity to reduce the
disaster risks.

Risk can be defined as the probability of harmful
consequences, or expected losses resulting from interactions
between natural hazards and vulnerable conditions in a given
area and defined time period.



DATA COLLECTION & SPATIAL DATA 
PREPARATION



DISTRICT PROFILE - THATTA



LOCATION OF DISTRICT THATTA

ARABIAN SEA 0 300
KM

Balochistan

Punjab

Khyber
Pakhtunkhwa

Azad
Kashmir

Gilgit
Baltistan

Islamabad

T H A T T A

M I R PU R S A K R O

GH ORA BAR I

K E T I
BAN D A R

Jhimpir

Gi rano

Dhabeji

Keti
Bandar

Jungshahi

Khan

Garho

Mahar

Sonda

Buha ra

Gujjo

Udasi

Kalri

Domani

Makli

Jhurruck

Gha ro

Ghulamullah

Ka rampur

Choubandi

Sukhpur

Tando
Hafiz
Khan

Kalan
Kot

Kotri Allah
Rakhio Shah

Thatta 1

Mirpur
Sak ro

Cho to
Chand

Jhimpir

Gi rano

Dhabeji

Keti
Bandar

Jungshahi

Khan

Garho

Mahar

Sonda

Buha ra

Gujjo

Udasi

Kalri

Makli

Jhurruck

Gha ro

Ghulamullah

Ka rampur

Choubandi

Sukhpur

Tando
Hafiz
Khan

Kalan
Kot

Kotri Allah
Rakhio Shah

Thatta 1

Mirpur
Sak ro

Cho to
Chand

0 20

K M

District boundary

Tehsil boundary

UC Boundary

Source: Survey of Pakistan (SoP) and
Election Commission of Pakistan (ECP)



DISTRICT PROFILE - THATTA

ECONOMY:



GIS LAYERS - THATTA



GIS LAYERS - THATTA



GIS LAYERS - THATTA



GIS LAYERS - THATTA



MHVRA AT UC LEVEL



MHVRA AT UC LEVEL



MHVRA AT UC LEVEL



MHVRA AT UC LEVEL



MHVRA AT UC LEVEL



MHVRA AT UC LEVEL



MHVRA AT UC LEVEL



MHVRA AT UC LEVEL



MHVRA AT UC LEVEL



MHVRA AT UC LEVEL



MHVRA AT UC LEVEL



MHVRA AT UC LEVEL



Disaster Management and 

Information System (DMIS )



SYSTEM ARCHITECTURE FOR DMIS



DMIS - DASHBOARD



DMIS – SINDH HAZARD AND RISK ATLAS



DMIS – SINDH HAZARD AND RISK ATLAS



DMIS – SINDH HAZARD AND RISK ATLAS



DMIS – STORE INVENTORY AND RELIEF 
DISTRIBUTION
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DMIS – INVENTORY STORE AND RELIEF 
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DMIS – INVENTORY STORE AND RELIEF 
DISTRIBUTION



DMIS – STORE INVENTORY AND RELIEF 
DISTRIBUTION



DMIS – RAPID DAMAGE ASSESSMENT



DMIS – RAPID DAMAGE ASSESSMENT



DMIS – RAPID DAMAGE ASSESSMENT



DMIS – RAPID DAMAGE ASSESSMENT



DMIS – RAPID DAMAGE ASSESSMENT



DMIS – RAPID DAMAGE ASSESSMENT



DMIS – RAPID DAMAGE ASSESSMENT



DMIS – RAPID DAMAGE ASSESSMENT



DMIS – SINDH GIS



DMIS – SINDH GIS



DMIS – SINDH GIS



DMIS – SINDH GIS



DMIS – SINDH GIS



DMIS – SINDH GIS



DMIS – DISASTER WARNINGS



DMIS – DISASTER WARNINGS



THANK YOU


