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l. Key Findings

The Yale School of Public Health’s Humanitarian Research Lab (HRL) confirms
significant damage from Rapid Support Forces (RSF) arson attacks and incursions into
Zamzam Internally Displaced Persons (IDP) Camp and nearby communities Saloma and
Ammar Gedid. Yale HRL assesses that RSF razed over half of the main (eastern) market
in Zamzam IDP Camp between 9 and 13 February 2025. Further arson attacks and
damage to structures are primarily concentrated in the eastern parts of Zamzam IDP
camp, including razed structures near the B26 and A43 roads at the camp’s main
northeastern entry; Yale HRL geolocated video footage of RSF forces along the B26
near the northeastern entry point from 11 and 12 February 2025." The pattern of
thermal scarring across Zamzam IDP Camp is consistent with intentional razing in a
ground attack.

RSF’s ground incursion into the east side of Zamzam was preceded by RSF’s arson
attacks on Saloma and Ammar Gedid, two communities approximately 300-500m
northwest of Zamzam on 7 February 2025. Yale HRL identifies thermal scarring
consistent with intentional razing to structures in at least eleven additional
communities approximately 3-25 km from Zamzam between 4 and 13 February 2025.
Yale HRL also identifies munition impacts on the western side of Zamzam IDP Camp
and near Umm Gameira, 2.5 km northeast of Zamzam IDP Camp, and near Thabit,
approximately 25 km southwest of Zamzam IDP Camp. It is unknown at this time
whether these munition impacts were caused by RSF or SAF-aligned forces.

RSF has conducted ground attacks on and near Zamzam from both the west and east
in less than a week and highly likely has surrounded the IDP camp. RSF’s ground
invasions have targeted critical civilian infrastructure for internally displaced people,
both those who have lived in Zamzam for decades since surviving the 2003-5 Darfur
Genocide and civilians who fled RSF’s attacks only days ago. RSF’s invasion of Zamzam
represents the final battle for both the symbolic and actual completion of the genocide
started by the Janjaweed, from which the RSF is derived, in the early 2000s.

Zamzam IDP camp has been in famine conditions since June 2024.2 This large-scale
attack on the main market in Zamzam is near certain to increase famine-related deaths
across Zamzam.

RSF Ground Invasion on Zamzam IDP Camp, 11 and 12 February 2025

On 11 and 12 February 2025, RSF reportedly attacked the eastern side of Zamzam with
heavy weapons and artillery shelling in addition to small arms.? RSF reportedly looted
and set fire to Zamzam’s main (eastern) market during these attacks; active fire, smoke
plumes, and thermal scarring are visible at the market in video footage from 11 and 12
February 2025.4 Popular resistance forces within Zamzam and Joint Forces from El-
Fasher purportedly repelled the assault on both days, and Sudan Armed Forces (SAF)
conducted airstrikes on RSF vehicles from Zamzam on 11 February 2025.>



Of the main market’s estimated 700 square meter area, approximately half (350 square
meters) was destroyed. VIIRS fire detection registered thermal activity at these
locations on 11,12 and 13 February 2024. The pattern of thermal scarring at all locations
in Zamzam is consistent with intentional razing as part of a ground attack. A munition
impact on the western side of the camp is also newly visible in satellite imagery
between 3-13 February 2025.

Medicins San Frontieres (MSF) reported that its Zamzam field hospital received seven
patients dead on arrival on 11 February, in addition to 40 injured patients on 11-12
February.® The North Darfur Ministry of Health reported that more than 10 people
were killed and over 75 severely injured in RSF attacks on Zamzam.” MISF reported that
its Zamzam field hospital is not equipped for surgery and transferring critical patients
to Saudi Hospital in El-Fasher is impossible due to clashes on the B-26 road between El-
Fasher and Zamzam IDP Camp.® Sudan Tribune reported that thousands of people were
displaced from Zamzam to El-Fasher due to the clashes.? Yale HRL cannot currently
confirm the size and location of displaced populations. It is likely that the casualties,
including fatalities, are significantly higher than what is reported. The lack of onsite
trauma care in Zamzam combined with inability to reach Saudi Hospital means that
further attacks will likely result in higher fatality rates due to lack of access to
emergency medical care.

Arson Attacks on 13 Communities Near El-Fasher and Zamzam IDP Camp

Yale HRL identifies thermal scarring consistent with intentional razing to structures in
at least thirteen communities between 4 and 13 February 2025. Among these
communities, Saloma and Ammar Gedid are less than 300 meters northwest of
Zamzam IDP Camp, and Turendi is 3 kilometers southwest of Zamzam. The remaining
eight communities are west of El-Fasher, near the Golo Reservoir, or along the A-5 road
to Tawilah. These 13 razing incidents add to the 23 prior razing events in the same area
reported by Yale HRL on 5 February 2025. These arson attacks preceding recent RSF
incursions into Zamzam cause civilian displacement as well as effectively prevent
people inside Zamzam from being able to flee to potential safe havens in the
surrounding area.

Saloma and Ammar Gedid: Analysis of satellite imagery between 7 and 10 February
2025 shows thermal scarring and damage to structures consistent with intentional
razing in Saloma, less than 300 meters northwest of Zamzam. Thermal scarring and
smoke was also observed in satellite imagery between 4-9 February 2025 at Ammar
Gedid, which is also less than 300 meters northwest of Zamzam. Local news
organizations reported that RSF conducted an arson attack on Saloma and
surrounding communities on 7 February 2025, resulting in the death of at least six
people.’® Saloma reportedly hosts thousands of people displaced from conflict in El-
Fasher and Zamzam, and the International Organization for Migration (IOM) reported
that approximately 8,000 households were displaced from Saloma and the surrounding
area on 7-8 February 2025."



Turendi: Yale HRL assesses an intentional arson attack on Turendi, a community 3 km
southeast of Zamzam through satellite imagery between 9 and 13 February 2025. VIIRS
fire detection data registered thermal activity at this location on 12 and 13 February
2025. An RSF attack on Turendi on 12 February reportedly resulted in the death and
detention of civilians, as well as looting of property and livestock.™

Table 1. Arson Attacks on Communities near El-Fasher and Zamzam IDP Camp, 4-13
February 2025

Name Locality VIIRS Detection Visible Thermal
Dates* Scarring in
Satellite Imagery
Shagara Humaida El-Fasher 31Jan 2025; 02, 05, 4-9 Feb 2025
08, and 09 Feb 2025
Kheir Khanaga El-Fasher 03, 05 Feb 2025 4-9 Feb 2025
Umm Hegalig El-Fasher 03, 05 Feb 2025 4-9 Feb 2025
Saloma El-Fasher No VIIRS 7-9 Feb 2025
Ammar Gedid El-Fasher No VIIRS 4-9 Feb 2025
Fara Shalakh El-Fasher 05,07 Feb 2025 4-9 Feb 2025
Tomana El-Fasher No VIIRS 4-9 Feb 2025
Alsen El-Fasher 07 Feb 2025 30Janto 9 Feb
2025
Mugrin El-Fasher 03, 06,07 Feb 2025 4-9 Feb 2025
Bederi El-Fasher 07 Feb 2025 4-9 Feb 2025
Turendi El Fasher 12,13 Feb 2025 9-13 Feb 2025
Tawilah Tawilah No VIIRS 4-9 Feb 2025
Community 7
Dar As Salaam Dar As Salaam No VIIRS 4-9 Feb 2025
Community 7

*When available, Visible Infrared Imaging Radiometer Suite (VIIRS) thermal anomaly data can narrow down
the period when communities were attacked.

II. 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
reports, and remote sensing data, including satellite imagery and thermal sensor data.
Researchers analyzed open source data across social media, news reports, and other
publicly available sources to identify, chrono- and geolocate, and verify incidents.
Analysts assess the credibility and reliability of open source data based on a source’s
level of detail, past credibility, and the corroboration of other independent sources.
Remote sensing and 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.

Place names were identified using UN P-codes obtained via the United Nations
Humanitarian Data Exchange (HDX) and International Organization for Migration
(IOM)’s Displacement Tracking Matrix (DTM) Sudan. This baseline was then verified
and informed through open source analysis by Yale HRL’s analysts with relevant
cultural and linguistic skills.

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. Image resolution level can also limit the analyst’s ability to perceive the full
extent of damage present.

"THRL_MMC_081 and HRL_MMC_082 have been redacted for security reasons.
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Analysis of satellite imagery collected between 03 and 13 February
2025 of the Zamzam IDP camp shows thermal scarring and

Main Market’ /amzam IDP Camp damage to structures in the central market area.

THERMAL SCARRING AND STRUCTURE DAMAGE OBSERVED B e e sage rame of
BETWEEN 03-13 FEBRUARY 2025

VIIRS fire detection registered thermal activity at this location on
11,12, and 13 February 2025.

Thermal scarring and damage observed
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Analysis of satellite imagery collected between 03 and 13 February
. 2025 of the Zamzam IDP camp shows thermal scarring and damage to
Ma|n Market Zamzam |DP Camp structures of the Zamzam market area set alongside the B26 road at
, the main northern access to the camp.

THERMAL SCARRING AND DAMAGE TO STRUCTURES Based on low-resolution Sentinel imagery, the timeframe of burning
OBSERVED BETWEEN 03-13 FEBRUARY 2025

can be narrowed between 09 and 13 February 2025.

VIIRS fire detection registered thermal activity at this location on 11,12,
and 13 February 2025.

Thermal scarring and damage observed
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RSF Force Presence, Zamzam IDP Camp, 11 February 2025

Video footage of RSF forces was taken on 11 February 2025 along the B26 Road in Zamzam IDP Camp.

14 January 2025 © 2025 Maxar, USG-Plus



RSF Force Presence, Zamzam IDP Camp, 12 February 2025

Video footage of RSF forces was taken on 12 February 2025 along the B26 Road in Zamzam IDP Camp.
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Source | HRL_MMC_082 has been redacted for security reasons 14 January 2025 © 2025 Maxar, USG-Plus




Analysis of satellite imagery collected between 03 and 13 February

2025 of the Zamzam IDP camp shows thermal scarring and damage to
za mzam | D P Ca m p structures set between, and alongside, the B26 and A43 roads at the

main northern access to the camp.

THERMAL SCARRING AND DAMAGE TO STRUCTURES

Based on low-resolution Sentinel imagery, the timeframe of burning
can be narrowed between 09 and 13 February 2025.

OBSERVED BETWEEN 03-13 FEBRUARY 2025

- Thermal scarring and damage observed
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Analysis of satellite imagery collected between 03 and 13 February 2025
of the Zamzam IDP camp shows thermal scarring and damage to

Zamzam IDP Camp structures at a compound in Zamzam IDP Camp.

THERMAL SCARRING AND DAMAGE TO STRUCTURES Based on low-resolution Sentinel imagery, the timeframe of burning can

be narrowed between 09 and 13 February 2025.
OBSERVED BETWEEN 03-13 FEBRUARY 2025 VIIRS fire detection registered thermal activity at this location on 11,12,
and 13 February 2025.
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Analysis of satellite imagery collected between 03 and 13
February 2025 shows a munition impact on the west side of

Zamzam IDP Camp the camp.

MUNITION IMPACT OBSERVED BETWEEN 03-13
FEBRUARY 2025

Munition Impact

03 February 2025 © 2025 Maxar Technologies 13 February 2025 © 2025 Maxar Technologies




Analysis of satellite imagery collected between 07 and 13
. February 2025 of the village of Umm Gameira, located along
U mm Ga meira the A5 road approximately 2.5 km northeast of Zamzam,
shows at least four munition impacts on the north side of

MUNITION IMPACTS OBSERVED BETWEEN 07-13 the village.
FEBRUARY 2025

Munition Impact
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Munition impacts and thermal scarring, 13 February 2025
Yale Munition impacts at Thabit and thermal scarring at "Tawilah Community 7” between 25 January and 13 February 2025.
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Confirmed Thermal Scarring at Communities in El-Fasher, Dar As Salaam amd Tawilah Locality between 04 and 13 February 2025
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Analysis of satellite imagery collected between 14 January and 13
February 2025 of the village of Turendi, located 3 km southeast of
Zamzam, shows thermal scarring and damage to structures within the

Turendi i

Based on low resolution Sentinel imagery, the timeframe of burning can

THERMAL SCARRING AND DAMAGE TO STRUCTURES
OBSERVED BETWEEN 14 JANUARY-13 FEBRUARY 2025 be narrowed to 09 to 13 February 2025.

VIIRS fire detection registered thermal activity at this location on 12 and
13 February 2024.

Thermal scarring and damage observed
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Turendi

THERMAL SCARRING AND DAMAGE TO STRUCTURES
OBSERVED BETWEEN 14 JANUARY-13 FEBRUARY 2025
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Analysis of satellite imagery collected between 14 January and 13
February 2025 of the village of Turendi, located 3 km southeast of
Zamzam, shows thermal scarring and damage to structures within
the northeastern sector of the village.

Based on low resolution Sentinel imagery, the timeframe of burning
can be narrowed to 09 to 13 February 2025.

VIIRS fire detection registered thermal activity at this location on 12
and 13 February 2024.

Thermal scarring and damage observed
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According to analysis of satellite imagery, thermal scarring was
I I h observed at Saloma between 07 and 10 February 2025. Based on low
resolution Sentinel imagery, the timeframe of burning can be
Sa Oma' E FaS er narrowed to 07 to 09 February 2025.

THERMAL SCARRING OBSERVED BETWEEN 07 AND The unaffected ground between burned structures and lack of

thermal scarring on the ground outside individual community areas
10 FEBRUARY 2025 is highly consistent with intentional razing attack targeting
structures.

Thermal scarring

07 February 2025 © 2025 Maxar, USG-Plus 10 February 2025 © 2025 Maxar, USG-Plus

Source: https://browser.dataspace.copernicus.eu; https://firms.modaps.eosdis.nasa.gov




According to analysis of satellite imagery, thermal scarring and a
. smoke plume was observed at Ammar Gedid between 04 and 09
Ammar Gedid, El-Fasher February 2025.

The unaffected ground between burned structures and lack of
thermal scarring on the ground outside individual community areas

THERMAL SCARRING OBSERVED BETWEEN is highly consistent with intentional razing attack targeting
04 AND 09 FEBRUARY 2025 srretres

Thermal scarring
-

04 February 2025 © 2025 Copernicus Sentinel

09 February 2025 © 2025 Copernicus Sentinel

Source: https://browser.dataspace.copernicus.eu; https://firms.modaps.eosdis.nasa.gov



Shagara Humaida, El-Fasher

THERMAL SCARRING OBSERVED BETWEEN 04
AND 09 FEBRUARY 2025

False color

04 February 2025 © 2025 Copernicus Sentinel

According to analysis of satellite imagery, additional thermal
scarring was observed at Shagara Humaida between 04 and 09
February 2025. Fire event detections (VIIRS) occurred on 05,08 and
09 February 2025.

The unaffected ground between burned structures and lack of
thermal scarring on the ground outside individual community areas
is highly consistent with intentional razing attack targeting
structures.

' - -

09 February 2025 © 2025 Copernicus Sentinel

Source: https://browser.dataspace.copernicus.eu; https://firms.modaps.eosdis.nasa.gov



According to analysis of satellite imagery, additional thermal
scarring was observed at Kheir Khanaga and Umm Hegalig between

Kheir Kha Naga & Umm Hega“g, El-Fasher 04 and 09 February 2025. Fire event detections (VIIRS) occurred
on 05 February 2025.

The unaffected ground between burned structures and lack of

THERMAL SCARRING OBSERVED BETWEEN thermal scarring on the ground outside individual community areas

is highly consistent with intentional attack targeting structures.

04 AND 09 FEBRUARY 2025

New thermal scarring

Umm Hegalig

| x, i;‘ | Kheir Khanaga
!h e

) L

04 February 2025 © 2025 Copernicus Sentinel

Source: https://browser.dataspace.copernicus.eu; https://firms.modaps.eosdis.nasa.gov



According to analysis of satellite imagery, additional thermal
. scarring was observed at Muqrin between 04 and 09 February 2025.
M uqrin, El-Fasher Fire event detections (VIIRS) occurred on 06 and 07 February 2025.

The unaffected ground between burned structures and lack of
thermal scarring on the ground outside individual community areas

THERMAL SCARRING OBSERVED BETWEEN 04 is highly consistent with intentional attack targeting structures.
AND 09 FEBRUARY 2025

New thermal scarring

04 February 2025 © 2025 Copernicus Sentinel 09 February 2025 © 2025 Copernicus Sentinel

Source: https://browser.dataspace.copernicus.eu; https://firms.modaps.eosdis.nasa.gov




According to analysis of satellite imagery, thermal scarring was
observed at Bederi between 04 and 09 February 2025. Fire event

Bederi’ El-Fasher detections (VIIRS) occurred on 07 February 2025,

The unaffected ground between burned structures and lack of
thermal scarring on the ground outside individual community areas

THERMAL SCARRING OBSERVED BETWEEN is highly consistent with intentional attack targeting structures.
04 AND 09 FEBRUARY 2025

Thermal scarring

04 February 2025 © 2025 Copernicus Sentinel

Source: https://browser.dataspace.copernicus.eu; https://firms.modaps.eosdis.nasa.gov




According to analysis of satellite imagery, thermal scarring was
observed at Fara Shalakh, Tomana and Alsen between 04 and 09
Fara Sha|a kh, Tomana & Alsen, E|-Fa5her February 2025. Previous thermal scarring was observed at Tomana
between 25 and 30 January 2025. Fire event detections (VIIRS)
occurred on 05 and 07 February 2025.

The unaffected ground between burned structures and lack of
THERMAL SCARRING OBSERVED BETWEEN thermal scarring on the ground outside individual community areas
04 AND 09 FEBRUARY 2025 is highly consistent with intentional attack targeting structures.
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Source: https://browser.dataspace.copernicus.eu; https://firms.modaps.eosdis.nasa.gov



According to analysis of satellite imagery, thermal scarring was
observed at "Tawilah Community 7” between 25 January and 13

Tawi |a h Commun |ty 7 February 2025. Based on low resolution Sentinel imagery, the

timeframe of burning can be narrowed to 04 to 09 February 2025.

The unaffected ground between burned structures and lack of

TR o ARRING OBSERVED BETWEEN Sy Som e ST e tEack oot ST

Thermal scarring

25 January 2025 © 2025 Maxar, USG-Plus 13.30637109, 25.11538496 13 February 2025 © 2025 Maxar, USG-Plus

Source: https://browser.dataspace.copernicus.eu; https://firms.modaps.eosdis.nasa.gov




According to analysis of satellite imagery, additional thermal
scarring was observed at "Dar As Salam Community 7”, between 25

Dar As Sa |a m CO mmun |ty 7 January and 13 February 2025. Based on low resolution Sentinel

imagery, the timeframe of burning can be narrowed to 04 to
09 February 2025.

THERMAL SCARRING OBSERVED BETWEEN The unaffected ground between burned structures and lack of

thermal scarring on the ground outside individual community areas

25 JANUARY AND 13 FEBRUARY 2025 is highly consistent with intentional attack targeting structures.

Thermal scarring

25 January 2025 © 2025 Maxar, USG-Plus 13.3027219, 25.1570071 13 February 2025 © 2025 Maxar, USG-Plus

Source: https://browser.dataspace.copernicus.eu; https://firms.modaps.eosdis.nasa.gov
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