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2022 Unprecedented 
Flooding in Pakistan

Source: Abdul Majeed/AFP via 
Getty Images

1545 people killed – "one-third" of the country 
submerged – 33 million people affected 
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Goal: Answering 5 vital humanitarian questions

1) What is the extent of flooding ?

1) How many people are exposed (age and sex) ?

1) How are the exposed population being affected ?

1) What are the urgent needs of the affected population? 

1) What type of damage are incurred as a result of flooding ?



Mapping Flood Exposure, Damage, and Population Needs

The Web Conference (WWW 2023)

Remote Sensing Social Sensing Geospatial Data

Understand the high-level impact 
in near real-time as the disaster 

unfolds (1608 images)

Have access to fine-grained 
damage, loss and needs 

information in real-time (9.4 
million text, 411K images)

Understand how many people, 
buildings, roads, etc. are located 

in highly vulnerable locations
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Added Value: Prioritize highly impacted provinces and districts in real-time for immediate response.

Flood Extent Mapping Using Remote Sensing
Weekly Country Level Flood Extent %Cumulative Country Level Flood Extent

9.79 %
Week 1

7.44 %
Week 2

7.43 %
Week 3

7.05 %
Week 4

Weekly Province Level Flood Extent %

11.48% of the country 
submerged 
under water.

99.95% coverage 92% coverage 94.7% coverage 99.95% coverage
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18.95 
Million

AFFECTED

Added Value: Identify highly exposed districts and pinpoint hard-hit communities within districts.

Exposed population estimates for all 160 districts

9.7 
Million 

9.3 
Million 

Locational exposure for hard-hit districts

Exposed Population

16M
Week 1

12.6M
Week 2

12.2M
Week 3

11.1M
Week 4

Comparative District Exposure

Country-wise cumulative population exposure
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Added Value: Tailored response efforts to vulnerable age groups i.e medical care, evacuation support. 

Exposed Population Segments (age groups)

6.8 Million 
CHILDREN
0 -14 Ages 

1.7 Million 
ADOLESCENTS
15 -19 Ages 

9.6 Million 
ADULTS 
20 -64 Ages

0.8 Million 
ELDERLY
65+ Ages 

Country-wise cumulative 
age group exposure

Exposed population by age groups for top 54 districts
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Added Value: Crisis responders can allocate their resources effectively by prioritizing districts with higher needs.

Heatmap showing the percentage of need reports across all districts

Urgent Needs of Affected Population

Tweet Text → Deduplication → Translation → Classification (BART large model in a zero-shot setting) → Geotagging (42.9K)
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Flood: South Karachi, Lahore, Nowshera, Rajanpur, Lower Dir 

Damage: Quetta, Lower Dir, Swat, Lahore, Peshawar

Damage Identification Using Ground-Level Images

Flood and damage impact in different scene contexts 

Added Value:  Quick situational awareness of the flood and damage impacts through automatic classification.

Top Districts by Flood and Damage Image Reports

Tweet Images (411K) → Deduplication → Filtering → Classification (Incidents Model) → Geotagging (6.9K)

1.3%

0.4%



QATAR COMPUTING RESEARCH INSTITUTE

District-level mapping of damage reports
411K images



UNDP Building Damage Assessment
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~100,000 images processed

over 20 days

12,355 SEVERE Damage

4,041 MILD Damage

Beirut Explosion 
Rapid Damage 
Assessment (2020)
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Hurricane Dorian 2019

Collected data (tweets): ~8M
Images analyzed: ~300K

System’s output: 
SEVERE & MILD damages: 13,349

MCERT volunteers analyzed 29K 
images (76% Accuracy)

95% reduction of information overload

Deployment with CERT and FEMA

https://rda-aidr.qcri.org/hurricane_dorian_2019.php

https://rda-aidr.qcri.org/hurricane_dorian_2019.php
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Türkiye-Syria Earthquake
Feb 2023



Kitchen Supply Needs Tent Needs Aid Distribution

Shelter Requests

Damage Reports

Search & Rescue

Missing People

Medical Supply Needs



Türkiye-Syria Earthquake (2023)
Mapping Missing Persons, Shelter, Damage Reports

Data analyzed: 
95+ million Twitter messages 
3.62 million images

District-level mapping of pertinent reports:

SDGsToday feature: 
https://storymaps.arcgis.com/collections/6f8
7b83bf8d243a688a6f732cbede898?item=1

https://storymaps.arcgis.com/collections/6f87b83bf8d243a688a6f732cbede898?item=1
https://storymaps.arcgis.com/collections/6f87b83bf8d243a688a6f732cbede898?item=1
https://storymaps.arcgis.com/collections/6f87b83bf8d243a688a6f732cbede898?item=1


Thanks!


