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l. Key Findings

The Yale School of Public Health’s Humanitarian Research Lab (HRL) has assessed
conflict-related damage consistent with airstrikes to markets in both Kutum and
Kuma, North Darfur between 9 August and 6 October 2024 in satellite imagery analysis.
This damage is highly likely due to airstrikes by Sudan Armed Forces (SAF). Open
sources reported that both Kutum and Kuma’s markets were damaged due to SAF
airstrikes on their respective market days, on 30 September and 4 October 2024.

Likely SAF airstrike activity has reportedly increased as fighting expands across
Darfur.” These airstrikes are killing civilians and Internally Displaced Persons (IDPs).
Attacks on markets, especially on market days, increases the chances of civilian
casualties and likely destroys food stores and other critical goods. The Famine Early
Warning System Network (FEWS NET) has determined that Kutum and Kuma face
Integrated Phase Classification (IPC) 4 Emergency conditions, the second highest level
of food insecurity.? Markets are likely to be densely populated on market days and
serve as critical infrastructure. Attacks on markets in these communities, which
include IDPs, will likely make current food insecurity conditions more severe. Rapid
Support Forces (RSF) have controlled both Kutum and Kuma since at least June 2023
and April 2024, respectively, and used these locations as a part of RSF’s siege on El-
Fasher.? Conflict parties have certain obligations to protect critical infrastructure
under international humanitarian law.*

Kuma

Yale HRL corroborates open source reports of airstrikes to the Friday Market in Kuma,
North Darfur through satellite imagery analysis of damage to structures between 9
August - 5 October 2024. Open sources reported that an alleged SAF airstrike killed at
least 65 people, including 13 children, and wounded approximately 200 people. The
airstrike, which occurred on the regular market day in Kuma, impacted the “crowded”
weekly Friday market on 4 October 2024.5> This airstrike is one of the deadliest reported
in this conflict.* Kuma has served as the civil administration of the Ziyadiya, who are
part of the northern Rizeigat ethnic group.” Open sources have reported that fighting
in El-Fasher has displaced people to Kuma, and Yale HRL has identified temporary
structures in satellite imagery consistent with IDP shelters in Kuma.8

Kutum

Yale HRL corroborates open-source reports of airstrikes to the market in Kutum, North
Darfur through satellite imagery analysis collected between 25 September and 6
October 2024. Open sources reported that SAF airstrikes on Monday 30 September
damaged the Kutum city market on a market day, as well as residential neighborhoods,
killing at least five people.? Yale HRL also identifies prior conflict-related damage
consistent with an aerial attack on the west side of the same market through satellite
imagery analysis collected between 20 August and 25 September 2024. The Protection
Cluster in Sudan estimates as of 30 June 2024 that 200,000 people reside in Kutum and
neighboring Kassab and Fata Borno IDP camps.® Kutum is home to both Rizeigat and
non-Arab populations, including a large Zaghawa community.”



Methodology

Yale HRL utilizes data fusion methodologies of open source and remote sensing data
analysis. Yale HRL produced this report through the cross-corroboration of open
source data, including social media, local news reporting, multimedia, and other
verified reports, and remote sensing data, including satellite imagery and thermal
sensor data. This analysis involves identifying possible events, geolocating them, and
assessing the likelihood that an event has occurred through the cross-corroboration of
both open source and satellite imagery data.

Researchers analyzed open source data across social media, news reports, and other
publicly available sources to identify and verify incidents. Analysts assess the
credibility and reliability of open source data based on a source’s past reliability and the
corroboration of other independent sources.

Satellite imagery analysis relies on multi-temporal change detection, which involves
the comparison of two or more satellite images of the same area captured at different
times to detect differences in coloration, visual properties, and presence, absence, or
positional change of objects across the images. Visual indicators of damage include:
discoloration to the analyzed structure, including indicators of possible burning or
charring; observable difference in structural texture compared to pre-event dates
including total or partial collapse or serious failure of the walls and roofs of the
analyzed structure; munitions impact points; and presence of damage proxies such as
debris. Analysts assess the type and source of damage based on a range of indicators,
including the qualities and extent of damage to a structure and surrounding area and
other signatures of munition impacts or other forms of damage.

Limitations

There are significant limitations to the data fusion methodology. The information
environment in Sudan does not have the breadth of data available in other locations
and there is likely a significant reporting bias for those who provide open source
reporting.

The tools and techniques present significant challenges to assess activities such as
extrajudicial detention, conflict-related sexual violence (CRSV), and conflict-related
casualties, particularly in environments with limited data.

Satellite imagery analysis is limited by available imagery over time and space. Available
nadir angles of satellite imagery can produce challenges to assess structural damage,
until multiple angles and ground-level photographic and video materials emerge to
help inform the analysis.
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Analysis of satellite imagery collected between 09 August
Market, Kuma, North Darfur and 05 October 2024 shows damage consistent with that

from an aerial attack to structures of the market in Kuma.

CONFLICT-RELATED DAMAGE OBSERVED Open sources reported that the market had been
BETWEEN 09 AUG UST_OS OCTOBER 2024 damaged by SAF airstrikes on Friday 04 October 2024.

Kuma’s market day is reportedly Friday.

Damage observed

09 August 2024 © 2024 Maxar, USG-Plus 05 October 2024 © 2024 SkyFi
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Analysis of satellite imagery collected between 25
Market, Kutum, North Darfur September and 06 October 2024 shows damage

consistent with that from an aerial attack to structures

CONFLICT-RELATED DAMAGE OBSERVED adjacent to a mosque in the market area of Kutum.

@) ted that th ket had b
BETWEEN 25 SEPTEMBER-06 OCTOBER 2024 dapr%g;(e)éljrt():fssgera(u)i:sirikesaon 3e0n§2|rotgmbaer 2%e2rd]f, which is

reportedly a market day.

Damage observed
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Analysis of satellite imagery collected between 20 August
and 25 September, shows damage consistent with that

Market, Kutum from an aerial attack to structures and a tree on the west
side of the market in Kutum.

CONFLICT-RELATED DAMAGE OBSERVED The structures are visibly obscured by the tree in 20

BETWEEN 20 AUGUST-25 SEPTEMBER 2024 August imagery. However, imagery from 25 September

shows the tree collapsed and its body burned, with the
charred remains of building foundations beneath.

Damage observed
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