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The Damage Assessment Challenge: 
From Chaos to Clarity in Data 

The unprecedented speed and extent of damage of the 
Gaza war in 2023 required timely, robust, multi-source 
approach for an accurate assessment of damage to 
enable efficient delivery of humanitarian aid and later 
recovery and reconstruction. 

Objectives of the intervention and later the study and 
story map:

• Provide a reliable basis for estimating damage and planning 
reconstruction

• Differentiate between buildings, housing units, and structures.

• Support rapid damage and needs assessment (RDNA) and post-
war needs assessment (PDNA).

https://www.unescwa.org/sites/default/files
/pubs/pdf/assessment-physical-damage-
buildings-war-gaza-english.pdf
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A Partnership for Precision: 
Integrating Diverse Expertise

It allowed for:

• A better understanding of different 
methodologies.

• Integration of data from multiple sources 
(satellite, radar, official statistics).

• More accurate, reliable, and detailed 
damage estimates.

This integrated approach is critical for 
differentiating between buildings, housing units, 
and structures, providing a solid foundation 
for monetary valuation and reconstruction 
planning.



Methodology: Combining 
Technologies for Accuracy

A multi-source 
approach is essential for 

validation and 
precision:

Remote 
Sensing: Satellite 

imagery and Synthetic 
Aperture Radar (SAR).

Very-High-Resolution 
Aerial Imagery: For 

detailed damage 
inspection.

Field Work: To ground-
truth and validate 

findings.

This combined method 
was successfully used 
by the World Bank for 

the 2010 Haiti 
earthquake assessment.

Collaboration between ESCWA, 
PCBS, UNOSAT, and 

DDMG ensured efficient use of 
available data.



Ground-
Truthing with 
Official 
Statistics
The Palestinian 
Central Bureau 
of Statistics 
(PCBS) 

Role: The official statistical body 
of the State of Palestine.

• Data Source: Provides 
critical geolocated data 
from censuses (e.g., 2017) 
and surveys.

• During the War: PCBS has 
been regularly reporting 
casualty and damage 
figures.

• PCBS plans to conduct a 
full building listing after the 
war ends to provide a 
definitive assessment.

Category Figure

Partially 
Damaged/Destroyed 
Housing Units

360,000

Destroyed/Severely 
Damaged Buildings 25,010

Damaged/Destroyed 
Schools & Universities 405

Affected/Damaged 
Health Facilities ~700

Destroyed Mosques 290

Destroyed Government 
Premises 168

PCBS Damage Snapshot (as of 28 April 2024)



The Eye in the Sky, High-Resolution Imagery Analysis - UNOSAT

Estimates housing unit damage by combining 
its analysis with PCBS cadastral data.

Damage Classification:

Destroyed
Severely 
Damaged

Moderately 
Damaged

Methodology: Uses high-resolution 
commercial satellite imagery (e.g., WorldView-

3) to perform change detection analysis.

Role: The UN's primary provider of satellite-
based damage mapping. for Comprehensive 
Damage Assessment from Satellite Imagery

UNOSAT Damage Progression (Oct 2023 - Apr 2024)

Total Damaged Structures Over Time:

• 15 Oct 2023: 10,584

• 7 Jan 2024: 69,146

• 19 Apr 2024: 123,706

Dramatic and rapid escalation of destruction over 6 months

https://unosat.org/products



Mapping the Escalation of Damage

UNOSAT damage map showing the widespread destruction across the 
Gaza Strip. Each point represents a damaged structure, color-coded by 
severity.
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A Complementary 
Perspective: Radar-
Based Damage 
Detection (InSAR)

Conflict Ecology lab

Who: Academic researchers 
Oregon State University’s 

Conflict Ecology lab. 
Decentralized Damage 

Mapping Group (DDMG)

Methodology: Uses Interfero
metric Synthetic Aperture 

Radar (InSAR) from ESA's 
Sentinel-1 satellite.

Advantage: Tracks changes 
in "coherence" to detect 

structural damage, including 
damage not visible from 

above (e.g., lateral shifts). 
Provides sub-weekly, Strip-

wide coverage.

Output: "Likely damaged" 
building footprints.

Damage analysis of Copernicus Sentinel-1 satellite data by Corey Scher and Jamon Van Den Hoek of Oregon State University’s Conflict Ecology lab.

https://eur02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.conflict-ecology.org%2F&data=05%7C02%7Caboulhosn%40un.org%7C71e37e3946bf4507915208de057fe6d2%7C0f9e35db544f4f60bdcc5ea416e6dc70%7C0%7C0%7C638954244116478479%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=rBGmeQ%2BTGqgd%2F7sr6pmm39JMJ2ryAxBkK3ilajNcTpM%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.whoiscorey.com%2F&data=05%7C02%7Caboulhosn%40un.org%7C71e37e3946bf4507915208de057fe6d2%7C0f9e35db544f4f60bdcc5ea416e6dc70%7C0%7C0%7C638954244116435842%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=lDiM475yhaoPv%2BPkupx1vgw2SCqDu6FHIxmbEQ194jc%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.conflict-ecology.org%2Fteam%23h.p_jXCdhMhBDnGL&data=05%7C02%7Caboulhosn%40un.org%7C71e37e3946bf4507915208de057fe6d2%7C0f9e35db544f4f60bdcc5ea416e6dc70%7C0%7C0%7C638954244116457912%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=0KvfTMKCfaFESV%2BRxSv34y52hysPcXcfY1S%2FTdv8R9M%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.conflict-ecology.org%2F&data=05%7C02%7Caboulhosn%40un.org%7C71e37e3946bf4507915208de057fe6d2%7C0f9e35db544f4f60bdcc5ea416e6dc70%7C0%7C0%7C638954244116478479%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=rBGmeQ%2BTGqgd%2F7sr6pmm39JMJ2ryAxBkK3ilajNcTpM%3D&reserved=0


Integrated Findings: Data: 
A More Complete Picture

• Challenge: Initial inconsistencies between InSAR 
(DDMG) and optical imagery (UNOSAT) results.

• Integration: By combining DDMG's "likely 
damaged" footprints with PCBS's geolocated 
building data, a more nuanced understanding was 
achieved.

• Key Integrated Finding:

• 253,930 housing units (56% of total 
stock) were identified as "likely damaged".

• Over 60,000 residential buildings and 14,000 
mixed-use (home/work) buildings were 
affected.

New Estimates by the Team leveling in Rafah, destruction in Khan 
Younes

https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.bbc.co.uk%2Fnews%2Fresources%2Fidt-33fccfbe-abcc-4af1-bdd2-632b2787cf59&data=05%7C02%7Caboulhosn%40un.org%7C71e37e3946bf4507915208de057fe6d2%7C0f9e35db544f4f60bdcc5ea416e6dc70%7C0%7C0%7C638954244116355405%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=1rgb0s9SPyYKzJuNO4HxKmKcP6mMG9p3hD8X7QqpZt4%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.lemonde.fr%2Fen%2Finternational%2Farticle%2F2025%2F07%2F28%2Fgazan-city-of-khan-yunis-is-almost-completely-leveled-satellite-images-show_6743817_4.html&data=05%7C02%7Caboulhosn%40un.org%7C71e37e3946bf4507915208de057fe6d2%7C0f9e35db544f4f60bdcc5ea416e6dc70%7C0%7C0%7C638954244116389263%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=pi8sgx2%2BDUZNGW%2B2dAlyphek3j%2FOdJi7tx7%2FB575c%2Bg%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.lemonde.fr%2Fen%2Finternational%2Farticle%2F2025%2F07%2F28%2Fgazan-city-of-khan-yunis-is-almost-completely-leveled-satellite-images-show_6743817_4.html&data=05%7C02%7Caboulhosn%40un.org%7C71e37e3946bf4507915208de057fe6d2%7C0f9e35db544f4f60bdcc5ea416e6dc70%7C0%7C0%7C638954244116389263%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=pi8sgx2%2BDUZNGW%2B2dAlyphek3j%2FOdJi7tx7%2FB575c%2Bg%3D&reserved=0


From Damaged Buildings to Damaged Homes

Step 1: Matching Data: 
UNOSAT's building 
footprint polygons were 
matched with PCBS's 
geolocated cadastral 
data points. 

Step 2: Filling Gaps: 
For buildings without 
PCBS data (~30%), 
UNOSAT interpolated 
housing unit numbers 
based on building 
height. 

Step 3: Calculating 
Housing Unit Damage: 
UNOSAT applied a 
formula to the matched 
data:

Destroyed Building = 100% 
of its housing units damaged

Severe Damage = 80% of its 
housing units damaged

Moderate Damage = 20% of 
its housing units damaged 



Understanding What Was Damaged: 
Integrating Building Use Data

Process: 
DDMG's "likely 
damaged" map 

was overlaid with 
220,000 PCBS 

building 
locations. 

Initial Finding: 
94,860 PCBS 

building locations 
(43% of total) 

intersected with 
"likely damaged" 

areas. 

This allowed for 
analysis of the 

types of buildings 
damaged.



To Broaden The Scope Beyond Housing: 
Infrastructure and Productive Sectors

This widespread damage cripples the economy 
and basic service delivery.

The World Bank's interim assessment (March 2024) highlights 
devastation beyond housing:

84% of health infrastructure 
damaged.

50% of all roads damaged or 
destroyed.

80% of commerce, industry, 
and service sector 

establishments damaged or 
destroyed.



To Broaden The Scope Beyond Housing: 
Infrastructure and Productive Sectors

Agricultural Damage Assessment
• Importance: Agriculture contributed ~11% to 

Gaza's GDP pre-war.
• Methodology (UNOSAT): Used satellite imagery 

to analyze vegetation health (NDVI).
• Findings (Jan 2024):

• 34% of permanent crop fields and arable land showed 
significant decline.

• Damage was most severe in Deir al-Balah (56% of 
agricultural land impacted).

• Economic Impact: Direct daily losses estimated 
at $1.6 million, with total losses exceeding $180 
million.

Satellite analysis showing the decline in agricultural health 
and density across the Gaza Strip compared to previous 
years.



Storymap on "The Impact of War on Health 
and Education in Gaza“ with SDGs Today

UN Data Forum 2024, 
announced the storymap with 
SDGs Today on "The Impact of 
War on Health and Education in 
Gaza" as the best story+ 
honorable mention in the 
competition for story maps.
https://wdf2024-glob al-
community.hub.arcgis.com

https://storymaps.arcgis.com/stories/80f7dcf4a9a9467e87cc75784eea801a/
https://storymaps.arcgis.com/stories/80f7dcf4a9a9467e87cc75784eea801a/
https://wdf2024-global-community.hub.arcgis.com/
https://wdf2024-global-community.hub.arcgis.com/
https://wdf2024-global-community.hub.arcgis.com/
https://wdf2024-global-community.hub.arcgis.com/
https://wdf2024-global-community.hub.arcgis.com/
https://wdf2024-global-community.hub.arcgis.com/
https://storymaps.arcgis.com/stories/80f7dcf4a9a9467e87cc75784eea801a/
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Remote Sensing Data

Sentinel-1 Synthetic Aperture Radar 
Imagery

Sentinel-2 Multispectral Optical Imagery

Gridded Population of the World, Version 
4 (GPWv4): Population Count, Revision 11 

(1KM resolution)

Copernicus Global Land Cover Layers: 
CGLS-LC100 Collection 3

CHIRPS Daily: Climate Hazards Group 
InfraRed Precipitation with Station 

Data (version 2.0 final)

ESCWA’s Project in 2020 on Earth Observations for Floods in 
Egypt Monitoring-ESCWA Google Earth Engine (GEE) Project 

Other Data Sources
Emergency Events Database (EM-
DAT). Centre for Research on the 
Epidemiology of Disasters (CRED)

GLIDE datasets – Asian Disaster 
Reduction Center (ADRC)

UNDRR Disaster loss database

World pop data 100 meter 
resolution population data (to be 

explored)

GEE Community Datasets

Facebook's High 
Resolution Settlement 

Layer

ESRI/Microsoft 2020 
Global Land Use Land 
Cover from Sentinel-2

Data Sources for the ESCWA- GEE Project

Objectives: Exploring new data sources to integrate with official statistics with the aim 
to fill data gaps and better monitor and report on SDGs and Global agendas such as 
Sendai Framework 
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2015

Al Kawm Al Asmar and Al Natron 
Valley assessment

SAR Sentinel-1 satellite imagery

10-meter resolution

Time series comparison between 
before and after images

SAR image smoothing and speckle 
filtering (noise reduction)

2016 Flood
 Red Sea Governorate

1 https://reliefweb.int/disaster/fl-2016-000114-egy

2 GLIDE datasets – Asian Disaster Reduction Center (ADRC)

Heavy rains, flooding and exceptionally high 
winds1. Maximum daily precipitation: 182 mm.

27-October-2016 till 13-November-2016.

26 people died. 72 people injured.

6500 families needed emergency food, shelter & 
water

Main roads closed, telephone and power lines 
were cut and main ports were shut off

Red sea Provinces, Sohag, Assuit, Qena.

Torrential rain hits annually in October November

Areas with particularly poor infrastructure.

Situat
ion

State of emergency declared

Airports and ports shut

Heavy precipitation on 
March 12, 2020

Maximum estimated 
daily precipitation: 139 mm

2020 Floods

Affected Areas Al Natron Valley  Qarun 
Lake Along the Nile river

https://reliefweb.int/disaster/fl-2016-000114-egy
https://reliefweb.int/disaster/fl-2016-000114-egy
https://reliefweb.int/disaster/fl-2016-000114-egy
https://reliefweb.int/disaster/fl-2016-000114-egy
https://reliefweb.int/disaster/fl-2016-000114-egy
https://reliefweb.int/disaster/fl-2016-000114-egy
https://reliefweb.int/disaster/fl-2016-000114-egy
https://reliefweb.int/disaster/fl-2016-000114-egy
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Social 
Media 
Data



© Copyright 2020 ESCWA. All rights reserved. No part of this presentation in all its property may be used or reproduced in any form without a written permission

Other ESCWA’s Normative Work of Use of Geospatial technology in NSOs

© Copyright 2020 ESCWA. All rights reserved. No part of this presentation in all its property may be used or reproduced in any form without a written permission

Online questionnaires on the use of geospatial information

• UN-ESCWA and ETC-UMA EU-designed survey on population, 
human settlements and infrastructure; land use and land cover; 
biodiversity; water; air quality and marine ecosystems. 

• Assessing the Status and Needs of Arab Countries to Produce and 
Utilize Geospatial Information as a Data Source for the SDGs

• Questionnaire on administrative records, big data and geospatial 
information in the Arab countries and analysis of the replies

• Regional Workshop on the Integration of Big Data and Geospatial 
Information for the Compilation of SDG Indicators in Arab 
Countries, 13-15 OCTOBER 2020, 

• Technical Paper: Integration of Geospatial Information with 
Statistical Information in Support of the SDG Indicators. (ESCWA)

https://undocs.org/pdf?symbol=en/E/ESCWA/SD/2019/WP.1
http://www.etc.uma.es/wp-content/uploads/UN_ESCWA_ETC/Developing-Geospatial-Workflows-to-Monitor-SDGs_UNESCWA_ETCUMA_Report_2018-with-Annexes.pdf
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Links Between Statistical and DRR  Communities 

• Monitoring and reporting for the Sendai Framework 

and SDGs disasters related indicators 

• The UN Committee of Experts on Global Geospatial 

Information Management (UN-GGIM)-Strategic 

Framework on Geospatial Information and Services 

for Disasters Working Group on Geospatial 

Information and Services for Disasters (WG-GISD) 

• Establishment of an Inter-Agency and Expert Group 

on Disaster-related Statistics (IAEG-DRS) in 2020 as 

per the recommendation of the UN Statistical 

Commission UNSC 

• First Meeting of Inter-Agency and Expert Group on

Disaster-related Statistics (IAEG-DRS) (ESCAP, 

UNDRR) with the regional commissions on 25 and 

26 May 2021 

• First Expert Forum for Producers and Users of

Disaster-related Statistics, 07 - 10 June 2021 online 

• Next Expert Forum hosted by UNESCWA in 2022in 

Beirut

Monitoring and

reporting for the

Sendai

Framework and

SDGs disasters

related indicators

The UN

Committee of

Experts on Global

Geospatial

Information

Management

(UN-GGIM)-

Strategic Framework

on Geospatial

Information and

Services for

Disasters Working

Group on Geospatial

Information and

Services for

Disasters (WG-

GISD)

Inter-Agency and

Expert Group on

Disaster-related

Statistics (IAEG-

DRS) in 2020 as per

the recommendation

of the UN Statistical

Commission UNSC

5 Fora since 2021

Fourth Expert Forum

for Producers and Users

of Disaster-related

Statistics (28 Oct - 1

Nov 2024)

Third Expert Forum for

Producers and Users of

Disaster-related

Statistics (5-9 Jun 2023)

Second Expert Forum

for Producers and Users

of Disaster-related

Statistics (6-8 Sep 2022)

First Expert Forum for

Producers and Users of

Disaster-related

Statistics (7-10 Jun

2021)

Adoption of

the
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SDGs disasters 

related indicators 

The UN 
Committee of 

Experts on Global 
Geospatial 
Information 
Management 
(UN-GGIM)-

Strategic Framework 
on Geospatial 

Information and 
Services for 

Disasters Working 
Group on Geospatial 

Information and 
Services for 

Disasters (WG-
GISD) 

Inter-Agency and 
Expert Group on 
Disaster-related 

Statistics (IAEG-
DRS) in 2020 as per 
the recommendation 
of the UN Statistical 
Commission UNSC 

5 Fora since 2021

Fifth Global Expert 
Forum for Producers 

and Users of Disaster-
related Statistics 6 to 8 

October 2025,

Fourth Expert Forum 
for Producers and Users 

of Disaster-related 
Statistics (28 Oct - 1 

Nov 2024)

Third Expert Forum for 
Producers and Users of 

Disaster-related 
Statistics (5-9 Jun 2023)

Second Expert Forum 
for Producers and Users 

of Disaster-related 
Statistics (6-8 Sep 2022)

First Expert Forum for 
Producers and Users of 

Disaster-related 
Statistics (7-10 Jun 

2021)

Adoption of 
the Global 
disaster-
related 

statistics 
framework 
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The Power of Integration: Key Outcomes

Actionable Intelligence: It delivered a reliable, timely evidence base that directly informed 
critical social and economic impact analyses, post-war recovery plans, and humanitarian 

needs assessments for the State of Palestine.

Granular Insights: The combined approach revealed not just the scale of structural 
damage, but also the specific types of buildings affected and the precise number of 

households displaced.

Enhanced Accuracy: Integrating multiple methodologies created a more robust and 
validated assessment, significantly reducing uncertainty compared to single-source 

analysis.
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Lessons for Future Disaster Assessments

• High-Resolution Imagery: Mapped the visible extent and type of damage.

• InSAR: Measured pre- and post-disaster ground deformation and subtle structural 
weakening.

• Result: A multi-faceted and validated damage assessment that neither method could 
achieve alone.

Leveraged 
Complementary 

Technologies:

• Pre-disaster data from the PCBS (census, cadastral) was the essential "key" to:

• Estimating the number of displaced households.

• Quantifying the economic value of damaged assets.

• Moving from a physical damage map to a human impact analysis.

Built on 
Foundational 

Baseline Data:

• Success was driven by a feedback loop of regular partner meetings and data sharing.

• This allowed for real-time methodology adjustments and ensured nuanced, accurate 
interpretation of the complex data.

Embraced an 
Iterative Workflow:
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Challenges

Restrictive 
Mandates:

NSOs are not 
formally authorized 

to use remote 
sensing for DRR, 

creating a 
dependency on high-

level political 
decisions.

1

Siloed Institutions:

NSOs operate in 
isolation, lacking the 
formal coordination 
channels with other 

government agencies 
necessary for data 

sharing and 
collaborative action.

2

Skills Gap:

Staff lack the 
specialized training 
required to process, 

analyze, and 
integrate novel data 
sources like satellite 

imagery with 
traditional statistics.

3

Pilot Immobility:

Many innovative 
projects are stuck in 
the research phase 

and fail to transition 
to officially adopted, 
operational programs 

within NSOs.

4



UNESCWA: Wafa Aboul Hosn: aboulhosn@un.org 
Christoph Rouhana: rouhanac@un.org
Mohamad Hossary 
PCBS: Mosab Abualhayja
UNOSAT: Manuel Fiol
Oregon State University’s Conflict Ecology lab. Decentralized Damage Mapping 

Group (DDMG): Jamon Van Den Hoek, and : Cory Scher
SDGs Today: Maryam Rabiee

Thank You
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