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l. Executive Summary

The Yale School of Public Health’s Humanitarian Research Lab (HRL) corroborates
through imagery analysis the reported bombardment of two healthcare facilities and a
humanitarian facility in El-Fasher, North Darfur. Saudi Hospital, Timbasi Health Center,
and Relief International’s medical storage warehouse were reportedly attacked with
artillery strikes between 19 July to 18 August 2024. Yale HRL observes that SAF appears
primarily responsible for creating approximately 10 km of defensive walls made from
mounds of earth (“berms”), which have largely divided the city of El-Fasher in half. Yale
HRL assesses with high confidence that RSF have deployed a truck-mounted rocket
system inside El-Fasher as of at least 31 July 2024.

Yale HRL concludes that SAF and aligned forces’ area of control has been contracting in
recent weeks and is now reduced to its lowest point since intense fighting began in
May 2024. El-Fasher’s health system, already at breaking point, appears to have been
targeted in recent weeks. RSF now appears to have fire superiority over SAF and has
the 6t Infantry Division Headquarters visibly encircled from the north, east, and
southeast, and SAF-aligned forces appear to be in a defensive posture on the west. If
the 6t Infantry Division falls, it is likely that RSF forces would engage Zamzam IDP
camp to the south, where Zaghawa Defense Forces appear to be preparing for attack.

Attacks on hospitals worsens the ongoing humanitarian crisis in El-Fasher. Parts of El-
Fasher and Zamzam IDP camp are assessed to be in famine conditions (IPC-5) since at
least June.” There continues to be visible standing water from significant flooding
throughout El-Fasher as of 23 August 2024, increasing the potential for cholera
outbreak and other severe public health concerns related to water, sanitation and
hygiene (WASH).?

Persistent heavy cloud cover during the ongoing rainy season has limited the ability for
external monitors to collect commercial satellite imagery and assess ongoing events in
El-Fasher and surrounding areas.

. Key Findings
Bombardment of Hospitals and Humanitarian Infrastructure

Yale HRL corroborates attacks on hospitals and a humanitarian warehouse in El-Fasher
through the analysis of visible damage to these structures present in satellite imagery.
The attacks on the Saudi Hospital, Relief International Medicine Warehouse, and
Timbasi Health Center appear to be directly hit from munitions with no other
observable damage to the area during the period. These strikes appear to be targeted
and not the result of sustained barrage or crossfire. These facilities are all located
within likely SAF-controlled territory.

Many healthcare facilities across El-Fasher have been subject to bombardment, razing,
and other conflict-related damage since conflict in El-Fasher intensified in April 2024.3



Of the three hospitals Médecins Sans Frontieres (MSF) describes as the “main hospitals
in El-Fasher” (South, Saudi, and Babiker Nahar hospitals), all have sustained at least one
instance of significant conflict-related damage, and only Saudi Hospital remains
partially functioning.*

Saudi Hospital: Yale HRL confirms and corroborates two separate instances of
munitions impacts to the roof of the Saudi Hospital (Al-Saudi Hospital) that are
consistent with reported shelling on 29 July and 11 August 2024. Analysis of satellite
imagery between 19 July and 01 August 2024 show munitions impacts on the roof of a
building in the Saudi Hospital complex. Imagery collected between 01 and 18 August
2024 shows damage to an additional building in the hospital complex. Both incidents
are consistent with shelling damage. MSF reported on 29 July that RSF attacked and
shelled the Saudi Hospital, killing at least three and injuring 25 people.> MSF later
reported on 11 August that bombardment damaged the Saudi Hospital’s surgical ward,
maternity unit, and hospital offices, killing at least one and injuring six others. Damage
to the surgical ward in what MSF reports to be the only remaining public hospital with
a surgical capacity will further exacerbate already weakened healthcare infrastructure
in El-Fasher.®

Timbasi Health Center: Yale HRL corroborates conflict-related damage to Timbasi
Health Center between 31 July and 12 August 2024. Multiple munition impacts are
visible through the roofs of the health center’s buildings in satellite imagery on 12
August 2024. There is no visible cratering on the ground or damage to nearby
buildings. Open sources report that RSF shelling damaged the Timbasi Health Center
on 3 August following a battle between RSF and SAF.” Yale HRL confirms munitions
impacts to the roof of the Timbasi Health Center consistent with shelling between 31
July and 12 August. The Timbasi Health Center is located in an area that Yale HRL
assesses to be likely SAF-controlled.

Relief International Medicine Warehouse: Yale HRL corroborates conflict-related
damage to the Relief International warehouse using satellite imagery collected
between 31 July and 23 August 2024. Open sources, including from Relief International,
reported that an artillery shell struck the facility on 18 August 2024, destroying medical
supplies and an ambulance and injuring six people.® Satellite imagery analysis
determined that debris is visible consistent with a munitions impact on the face of the
building corroborating open source reports.

El-Fasher University: Satellite imagery analysis shows damage from munitions impacts
to a building in El-Fasher University between 26 July and 23 August 2024. Open sources
reported that RSF shelling damaged the scientific library and peace studies center of
El-Fasher University on 22 August 2024.° Open sources have reported that the
University grounds have been used by the SAF 6% Infantry Division and Joint Forces.™
Educational facilities have protected status, however, if used by warring parties that
protected status may be lost.

Yale HRL has identified reports of several additional hospitals attacked or damaged in
El-Fasher since 1 July 2024, including the Nabd Al Haya (Pulse of Life) Hospital, Jebel
Marra Health Center, Saudi (Al-Saudi) Hospital, and the police hospital, which



reportedly also had been providing health services to civilians.” Yale HRL previously
reported damage to the solar panels on the roof of Nabd Al Haya (Pulse of Life)
Hospital due to a reported RSF drone attack between 21 and 25 July 2024. Yale HRL
cannot confirm the change to the roof was due to a drone attack.” This pattern of
attacks on healthcare facilities has significantly impacted vulnerable populations’
access to healthcare.

Defensive Berms in El-Fasher and Areas of Control

Yale HRL has identified approximately 10 total kilometers of defensive earthen walls
(“berms”) running north-south through the center of El-Fasher, which are broken into
1.5-2.5 km sections, built by SAF. SAF’s area of control extends west from the berms to
the Golo Reservoir in the Golo Wadi. Yale HRL has observed likely SAF and aligned
forces’ defensive positions and vehicle movement near the Golo Reservoir as of 20
August 2024. SAF’s area of control is reduced and contracting, and the number of
observable heavy weapons under SAF control has decreased since June 2024."
Meanwhile, RSF likely controls at least the areas in El-Fasher east of the berms and
major egress routes to the east and north of El-Fasher, as well as territory south of
Zamzam. RSF has freedom of movement throughout the eastern half of El-Fasher city.
RSF is present at vehicle staging areas in the east and southeast of the city as of 12
August 2024." RSF staging areas are present in areas with burned civilian structures.

Berms were present in the north of the city prior to September 2023 and have been
extended from the city’s center to the north and south throughout June and July 2024.
Technical vehicles (4x4 pickup trucks) are located on the SAF-controlled western side
of the berms on 11 and 13 June 2024. Yale HRL assesses that the majority of these
berms have been built by SAF; however, other recently constructed defensive positions
may have been built by RSF. Ongoing fighting, including munitions impacts near the
berms and possible shifts in territorial control in the city center, may result in SAF-
constructed berms being used by RSF or other forces. The recent munitions impacts
and lack of vehicles near these berms may indicate that SAF’s control of the area is
contracting.

Yale HRL has observed ongoing presence of checkpoints throughout El-Fasher and
along the B26 road to Zamzam IDP camp. Visible checkpoints have increased along the
B26 road between El-Fasher and Zamzam IDP camp since July 2024. Checkpoints
between El-Fasher and Zamzam IDP camp may indicate tactical importance of this
road is growing.

RSF Deployment of Truck-Mounted Rocket System in El-Fasher

Yale HRL assesses that RSF has weaponry consistent with a truck-mounted rocket
system with attributes consistent with a B-8M1 rocket pod in El-Fasher. This firepower
capability has been available to RSF since at least July 2024. The B-8M1 rocket pod can
fire 80mm S-8 high-explosive rockets and has an estimated range of up to 4 km. The B-
8M1 rocket pods are often found on aircraft but can be affixed to ground vehicles. This



truck-mounted weapon system was visible in satellite imagery in eastern areas of El-
Fasher as of 13 July 2024 and observed again on 31 July 2024. RSF propaganda videos
analyzed by Yale HRL from 1 June 2024 showing RSF appeared to control B-8M1 rocket
pod truck-mounted weapon. RSF claimed this truck-mounted weapon system was
captured from SAF in El-Fasher.”®

lIl.  Methodology

Yale HRL utilizes data fusion methodologies of open source and public and
commercially available remote sensing data. Yale HRL produced this report through
the cross-corroboration of open source and remote sensing data, including satellite
imagery and thermal sensor data. Yale HRL utilizes multi-temporal change detection
methodologies in satellite imagery, comparing changes in an area over time.

Yale HRL does not publish all data including coordinates, highly detailed maps, and all
source material due to operational and human security concerns.

Analysis of the berms bisecting El-Fasher were conducted by the comparison of
striation marks in the earth and their correspondence with width, length and
placement. Certain parts of the berm where the striation marks were identifiable, given
their width and length which exceeded the length of an excavator arm are indicative of
bulldozer or end loader pushing the earth from west to east. Sections of the berm
where striation marks are not observed are indicative of similar equipment piling dirt;
without markings, directional indicators are not present.

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 certain activities and
conflict-related casualties, particularly in environments with limited data. The lack of
continuous telecommunications access and electricity across Sudan further limits
available open source 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. The significant cloud cover due to the rainy season has limited
available satellite imagery and increased rate of cloud cover. Cloud cover has a
significant impact on analysts’ ability to monitor and analyze the effects of conflict.
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https://www.darfur24.com/2024/07/27/%D9%85%D9%82%D8%AA%D9%84-%D9%88%D8%A5%D8%B5%D8%A7%D8%A8%D8%A9-75-
%D9%85%D8%AF%D9%86%D9%8A%D9%8B%D8%A7-%D9%81%D9%8A-%D8%AA%DE8%A8%D8%A7%D8%AF%D9%84-%D9%82%D8%B5%D9%81-
%D8%A8%D9%8A%D9%86-%D8%A7%D9%84/, archived at https://perma.cc/FLI3-XAWA.
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El_ FaSher U nive rSity, El_ Fasher Analysis of satellite imagery shows damage, from

munitions impacts, to a building at the University in El-
Fasher between the dates of 26 July and 23 August

CONFLICT-RELATED DAMAGE L Cppes o el Yo
OBSERVED 26 JULY-23 AUGUST Fasher University on 22 August 2024.
2024

Damage observed P

nl_'

New solar
panels installed

26 July 2024 © 2024 Maxar, USG-Plus 23 August 2024 © 2024 Maxar, USG-Plus

Source | https://www.radiotamazuj.org/ar/news/article/%D9%82%D9%88%D8%A7%D8%AA-%D8%A7%D9%84%D8%AF%D8%B9%D9%85-
%D8%A7%D9%84%D8%B3%D8%B1%D9%8A%D8%B9-%D8%AA%D9%82%D8%B5%D9%81-%D8%A7%D9%84%D9%85%D9%83% D8% AA%D8%A8%D8%A9-
%D8%A7%D9%84%D8%B9%D9%84%D9%85%D9%8A, archived at https://perma.cc/F9L5-78VF
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Construction of Defensive Positions in El-Fasher by Time
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Analysis of satellite imagery shows the previously reported

E | - Fasher defensive position dividing the town of El-Fasher has been
extended southward by approximately 1 km between the
dates of 09 and 21 July 2024.

DEFENSIVE POSITION EXTENDED
BETWEEN 09-21 JULY 2024

1 km extension

of defensive
position

09 July 2024 © 2024 Maxar, USG-Plus 21 July 2024 © 2024 Maxar, USG-Plus



Analysis of satellite imagery shows the presence of three
El-Fasher technical vehicles positioned at a recently constructed berm
between 06-11 June 2024. On 11 June, two vehicles are observed

positioned on the berm’s western side, with a third vehicle
POSSIBLE SAF PRESENCE AND appearing on the western side by 13 June 2024. By 17 June 2024, all

DEPARTURE AT CONSTRUCTED three vehicles are absent and two new munitions impacts are
BERM 06-17 JUNE 2024 observed in the vicinity.

A. Vehiclesin position at berm A. Vehiclesin position at berm Recent munitions impact
ral =
s od Newly '
constructed
berm
extension

Vehicles
absent

A
e

06 June 2024 © 2024 Maxar, USG-Plus 11 June 2024 © 2024 Maxar, USG-Plus 13 June 2024 © 2024 Maxar, USG-Plus 17 June 2024 © 2024 Maxar, USG-Plus




El-Fasher

NEW MUNITIONS IMPACT OBSERVED
NEAR BERM BETWEEN 12-23 AUGUST

2024

12 August 2024 © 2024 Maxar, USG-Plus

Analysis of satellite imagery shows the presence of a
recent munitions impact between 12-23 August 2024.
The area was is near the previously analyzed technical
vehicles positioned at the berm in south-central El-
Fasher (see previous slide). The munitions impact and
lack of vehicles may indicate that SAF’s control of the
area is contracting.

23 August 2024 © 2024 Maxar, USG-Plus



RSF Force Presence in El-Fasher

Yale Analysis of satellite imagery collected on 13 July 2024 of the eastern neighborhood of El-Fasher shows
two light technical-type vehicles, one with an object affixed to the back raised at an approximate 45°
angle. This object is consistent in dimensions and shape to the B-8M1 rocket system used for firing 80mm

S-8 rockets.
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RSF Force Presence in El-Fasher

According to analysis of satellite imagery, on 31 July 2024 in RSF territory of El-Fasher’s eastern sector,
vehicles consistent with one rocket system-mounted vehicle, three technical transport vehicles, and one
armored anti-aircraft vehicle are observed newly present and active at this location since 21 July 2024.

Armored anti-aircraft
vehicle

Technical transport
vehicle

Rocket system-mounted
truck

31 July 2024 © 2024 Maxar, USG-Plus




El-Fasher

RSF VEHICLE ACTIVITY 12 AUGUST
2024
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19 July 2024 © 2024 Maxar, USG-Plus

Analysis of satellite imagery shows at least four gun-
mounted light technical vehicles in RSF territory of
eastern El-Fasher heading southward from the power
substation on 12 August 2024. On this date at this location
there is a significant increase in vehicle tracking. This
demonstrates RSF continues to be present and active
with mounted technicals (4x4 pickup trucks with guns
affixed to the back).

12 August 2024 © 2024 Maxar, USG-Plus



CheCprintS, B26 EI'FaSher to Yale HRL has assessed multiple checkpoints and

vehicles present on the B26 between El-Fasher and
Za mzam Zamzam IDP Camp (examples included below). Most of
these checkpoints or road blockages have been
established since 31 July 2024.
B26 ROAD SOUTH BOL'IJND

FROM EL-FASHER TO
ZAMZAM IDP CAMP,12 AND 2

1 AUGUST 2024

Checkpoint Damaged cargo/transport truck Possible roadblock

12 August 2024 © 2024 Maxar, USG-Plus 12 August 2024 © 2024 Maxar, USG-Plus 20 August 2024 © 2024 Maxar, USG-Plus
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