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l. Key Findings

The Yale School of Public Health’s Humanitarian Research Lab (HRL) identifies
intentional conflict-related arson attacks in at least 26 rural communities in Kutum
locality, North Darfur. Satellite imagery analysis shows that the alleged attacks
occurred between 12 October and 06 November 2024. These communities are
predominantly Zaghawa." These events are consistent with both ongoing hostilities
and an established pattern of systematic ethnic targeting of Zaghawa communities by
Rapid Support Forces (RSF) and aligned forces.? With these findings, Yale HRL has
confirmed that RSF has attacked a total of at least 40 predominantly Zaghawa
communities in Kutum locality alone since 1 October 2024.

Yale HRL identified these 26 arson attacks through remote sensing and satellite
imagery analysis. 11 of the razed communities are within 10 km of Breidik, four razed
communities are within 6.5 km of Jira, and one razed community was within 6.5 km of
Anka. These findings are consistent with reporting from the International Organization
for Migration (IOM) on attacks on these areas during this time period.? These rural
communities are typically located near wadis, including Wadi Breidik, Wadi Sirkali,
Wadi Beiri, Wadi Jira, Wadi Umm Rai, Wadi Isbania, and Wadi Anka. These communities
range from approximately 40 km to 67 kilometers north of Kutum, North Darfur. The
specific names of some of the razed communities are currently unknown. Yale HRL will
continue to investigate the locations attacked and update these findings.

Yale HRL assesses that arson attacks against Zaghawa communities in Kutum locality
are likely ongoing, with visible thermal scarring since 12 October 2024. Yale HRL
observed active fires on satellite imagery on 1 November 2024 and Visible Infrared
Imaging Radiometer Suite (VIIRS) thermal detections as recent as 6 November 2024.
Yale HRL is actively monitoring this region for further attacks.

Local media reported that RSF has attacked as many as 120 small agricultural
communities in the Kutum area since 1 October 2024, including over 45 in the past two
weeks.? In these attacks, RSF reportedly killed at least 15 people allegedly on the basis
of their ethnicity and conducted widespread conflict-related sexual violence (CRSV)
and arbitrary arrests.> RSF also reportedly stole livestock and destroyed civilian
infrastructure, including water wells and healthcare facilities.®

IOM reported that approximately 1,550 households were displaced from Breidik, Anka,
Beiri, and Jir villages in Kutum locality as well as Donki Bashim village in Mellit locality
following reported RSF attacks between 31 October and 2 November 2024. IOM
reports that these attacks involved looting and arson.” Local media outlets reported
that more than 20,000 internally displaced persons (IDPs) have been displaced from
Kutum, primarily heading to Tina, Ambaru, and Karnoi localities, and the Karnoi
Emergency Room launched an appeal for relief to support the displaced people in the
area.t



Table 1: Arson Attacks to Communities in Kutum Locality, 12 October - 6 November

2024

Visible Thermal Scarring

Name Coordinates VIIRS Detection in Satellite Imagery
Community 157 14.5925502, 24.8848362|13 Oct 2024 12 -17 Oct 2024
Community 16 14.572997,24.8438615 |17 and 18 Oct 24 12 -22 Oct 2024
Gumeiza 14.5487176,24.9087997 |22 Oct 24 22 -27 Oct 2024
Community 18 14.55867,24.89875 26 Oct 2024 27 Oct -1 Nov 2024
Amara Gedida 14.791346,24.742913 1Nov 24 27 Oct -1 Nov 2024

Community 20

14.705115, 24.746297

30 and 31 Oct 2024

27 Oct -1Nov 2024

Community 21

14.705567,24.728464

29 and 31 Oct 2024

27 Oct -1Nov 2024

Breidik

14.723853,24.732993

29 and 30 Oct 2024

27 Oct -1Nov 2024

Community 23 14.676991,24.754834 30 Oct 2024 27 Oct - 1Nov 2024
Bir Marra 14.734876,24.732605 30 Oct 2024 1-6 Nov 2024
Community 25 14.651196, 24.746089 310ct 2024 1-6 Nov 2024
Community 26 14.68342,24.935141 1and 2 Nov 2024 |1-6 Nov 2024
Community 27 14.69052, 24.909111 1Nov 2024 1-6 Nov 2024
Community 28 14.588953,24.94756 2 Nov 2024 1-6 Nov 2024
Shinjali 14.76245,24.911675 2 Nov 2024 1-6 Nov 2024
Community 30 14.718725, 24.793098 1 Nov 2024 1-6 Nov 2024
Diyori 14.7138, 24.777595 1Nov 2024 1-6 Nov 2024
Community 32 14.614879,24.733928 310ct 2024 1-6 Nov 2024
Suggori 14.62007,24.71917 310ct 2024 1-6 Nov 2024
Community 34 14.62929,24.72308 310ct 2024 1-6 Nov 2024
Community 35 14.646227,24.72464 310ct 2024 1-6 Nov 2024
Gerowit 14.587312,24.726713 310ct 2024 1-6 Nov 2024

Yale HRL has reviewed the potential human security threat of release the data above and rated
the potential civilian risk as minimal. Specific coordinates have been provided to support the
further identification and disambiguation of specific place names and community locations.

Yale HRL assesses that each of the 26 communities were likely intentionally attacked.
The thermal patternin all 26 communities shows selective destruction of structures
with unburned areas between the houses - the same pattern identified in previous
reporting in this area in Kutum locality and across Darfur.” These phenomena, known as
“selection,”® are forensically consistent with armed actors moving structure-to-
structure, burning each structure individually (see Methodology)."

The findings in this report build upon the pattern that Yale HRL identified in earlier
reports documenting RSF targeting Zaghawa communities in and around El-Fasher
between April and June 2024 and in the Kutum locality between 2-12 October 2024."

" Possibly Makhriba, Wedja, or Karabu



Yale HRL has thus verified that RSF has attacked more than 80 communities in North
Darfur state alone in approximately seven months since 31 March 2024.™ These attacks
do notinclude the over 35 communities that RSF reportedly attacked in Gezira state
between 20 October - 4 November 2024.™ Since April 2023, Yale HRL has now
confirmed that over 110 communities across Darfur have been attacked by arson.™
These attacks on Zaghawa communities may suggest an ongoing pattern of
systematic ethnic targeting.

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. Analysts
used remote sensing thermal anomaly data from NASA, Visible Infrared Imaging
Radiometer Suite (VIIRS) to identify thermal anomalies that were co-located at
settlements to assess possible destruction. Additionally, VIIRS thermal anomaly data
was used to narrow down the possible dates that an event may have occurred.
Sentinel-2 low resolution satellite imagery was used in conjunction with high
resolution imagery for baseline comparison to observe thermal scarring patterns and
their effect on communities in the areas of observation. Analysts used Sentinel-2 false
color composite, which uses near-infrared data to better assess damage and thermal
scarring. Visual indicators of intentional damage include discoloration to the analyzed
structures, including indicators of possible burning or charring; observable difference
in structural texture compared to pre-event dates. As regional dry season is under way
at the start of October, wildfire can be a common observation. Analysts assess burning
intent, versus incidental burning or wildfire, using indicators such as unaffected
ground between observed burned structures, and lack of thermal scarring on ground
outside individual community areas.™

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. In some cases, villages may have names similar to other



communities or may be known by multiple names. A community identified in this
report may not correspond to an individual, officially designated village; communities
were identified and delineated according to visible clustering of structures.

Coordinates have been provided to support the further identification and
disambiguation of place names and community locations. Human security concerns
were accounted for as part of the decision to release coordinates; potential civilian risk
was rated minimal because these communities have already been attacked; although
in an active conflict zone, it is assessed that the combatants are aware of this
situation.

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.
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Thermal Scarring at Communities in Kutum Locality
between 2 October and 6 November 2024
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According to analysis of satellite imagery, thermal
scarring was observed at community, referred to here as

Kutum Commu n|ty 15 "Kutum Community 15,” between 12 and 17 October 2024.

According to analysis, of VIIRS data, a fire event occurred
on 13 October 2024.

THERMAL SCARRING OBSERVED The unaffected ground between burned structures and
BETWEEN 12 AND 17 OCTOBER 2024 lack of thermal scarring on the ground outside individual

community areas is highly consistent with intentional
attack targeting structures.

Thermal scarring

22 October 2024 © 2024 Copernicus Sentinel 27 October 2024 © 2024 Copernicus Sentinel

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

Note: This community may be named Makhriba, Wedja, or Karabu



According to analysis of satellite imagery, thermal scarring

. was observed at a location, referred to here as "Kutum
Kutum Commun |ty 16 Community 16,” between 12 and 22 October 2024. According
to analysis of VIIRS data, fire events occurred on 17 and 18
October 2024.
THERMAL SCARRING OBSERVED The unaffected ground between burned structures and lack
BETWEEN 12 AND 22 OCTOBER 2024 of thermal scarring on the ground outside individual

community areas is highly consistent with intentional
attack targeting structures.

12 October 2024 © 2024 Copernicus Sentinel 22 October 2024 © 2024 Copernicus Sentinel

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



According to analysis of satellite imagery, thermal scarring
. was observed between 22 and 27 October 2024 at
G u melzal KUtU m Gumeiza. According to analysis of VIIRS data, a fire event
occurred on 22 October 2024.

THERMAL SCARRING OBSERVED The unaffected ground between burned structures and
BETWEEN 22 AND 27 OCTOBER 2024 Community aress 1 mighiy caneistent with intentional

attack targeting structures.

DBefore - Thermal scarring

22 October 2024 © 2024 Copernicus Sentinel 27 October 2024 © 2024 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 "Kutum Community 18” between
27 October and 1 November 2024. According to analysis of
VIIRS data, a fire event occurred on 26 October 2024.

THERMAL SCARRING
27 OCTOBER AND 01

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

Thermal scarring

27 October 2024 © 2024 Copernicus Sentinel 01 November 2024 © 2024 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 Amara Gedida between 27
Ama ra Ged |da Kutu m October and 1 November 2024. According to analysis of
/ VIIRS data, a fire event occurred on 1 November 2024,

with active fire visible in satellite imagery.

NQ\S/ I|3X|3EE 8 (;I'Z\ZVEEN The unaffected ground between burned structures and

lack of thermal scarring on ground outside individual
community areas is highly consistent with intentional
attack targeting structures.

THERMAL SCARRING O
27 OCTOBER AND 01

Thet mal scarr mg

r \‘1‘

Active fire

27 October 2024 © 2024 Copernicus Sentinel 01 November 2024 © 2024 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 a location, referred to here as
Kutu m Com mun Ity 20 “Kutum Community 20,” between 27 October and 1
November 2024. According to analysis of VIIRS data, fire
events occurred on 30 and 31 October 2024.

THERMAL SCARRING OBSERVED

The unaffected ground between burned structures and
CB)EL\?)/\EEINA%EE%E%BER AND lack of thermal scarring on ground outside individual
community areas is highly consistent with intentional

attack targeting structures.
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27 October 2024 © 2024 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 a location, referred to here as
Kutu m Com mun Ity 21 “Kutum Community 21,” between 27 October and 1
November 2024. According to analysis of VIIRS data, fire
events occurred on 29 and 31 October 2024.

THERMAL SCARRING OBSERVED The unaffected ground between burned structures and
BETWEEN 27 OCTOBER AND lack of thermal scarrringhclan ground outs!dﬁ_indivic_:lualI
01 NOVEM BER 2024 community areas Is nhighly consistent with intentiona
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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 Breidik between 27 October and 1

Breidi k, Kutum November 2024. According to analysis of VIIRS data, fire
events occurred on 29 and 31 October 2024.

THERMAL SCARRING OBSERVED The unaffected ground between burned structures and

BETWEEN 27 OCTOBER AND lack of thermal scarring on ground outside individual

01 NOVEMBER 2024 community areas is highly consistent with intentional

attack targeting structures.

Thermal scarring

| ' &
" False color \False color
27 October 2024 © 2024 Copernicus Sentinel 01 November 2024 © 2024 Copernicus Sentinel

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



Bir Marra, Kutum

THERMAL SCARRING OBSERVED
BETWEEN 27 OCTOBER AND
06 NOVEMBER 2024

-
False color

Thermal scarring

According to analysis of satellite imagery, thermal
scarring was observed at Bir Marra between 27 October
and 6 November 2024. According to analysis of VIIRS data,
a fire event occurred on 30 October 2024.

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

-
False color

27 October 2024 © 2024 Copernicus Sentinel

06 November 2024 © 2024 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 a location, referred to here as “Kutum Community
Kutu m Com mun |ty 23 23 between 27 October and 1 November 2024. According to
analysis of VIIRS data, a fire event occurred on 30 October 2024.
Active fireis visible on 1 November 2024 in satellite imagery.

THERMAL SCARRING OBSERVED

The unaffected ground between burned structures and lack of
BETWEEN 27 OCTOBER AND thermal scarring on ground outside individual community areas
01NOVEMBER 2024 is highly consistent with intentional attack targeting structures.

Thermal scarring

Active fire

27 October 2024 © 2024 Copernicus Sentinel 01 November 2024 © 2024 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 a location, referred to here as
Kutu m Com muhn |ty 25 “Kutum Community 25, between 1and 6 November 2024.
According to analysis of VIIRS data, a fire event occurred
on 31 October 2024.

EIIE_I'II'E&/I\EIEAI\II_ ggﬁﬁg%ﬁ Slgi/EERI\\/I/EER 2024 The unaffected ground between burned structures and

lack of thermal scarring on ground outside individual
community areas is highly consistent with intentional
attack targeting structures.

Thermal scarring

!

01 November 2024 © 2024 Copernicus Sentinel 06 November 2024 © 2024 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 a location, referred to here as “Kutum
Kutum Commun |ty 26 Community 26,” between 1and 6 November 2024.
According to analysis of VIIRS data, fire events occurred
on 1and 2 November 2024.

EIIE_I'II'E\I}VI\EIEAI\II_ (S)%:ﬁﬁf)”\(l)cé; l(\)lg%EERI\\/I/EIEDR 2024 The unaffected ground between burned structures and

lack of thermal scarring on ground outside individual
community areas is highly consistent with intentional
attack targeting structures.

Thermal scarring
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01 November 2024 © 2024 Copernicus Sentinel 06 November 2024 © 2024 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 a location, referred to here as
Kutu m Com mun Ity 27 “Kutum Community 27, between 1 and 6 November 2024.
According to analysis of VIIRS data, fire events occurred
on 1 November 2024.

EFTE\I}VI\EIEAI\II_ gﬁ:ﬁﬁ%Nng lgl(%%/EERI\\/I/EIEDR 2024 The unaffected ground between burned structures and

lack of thermal scarring on ground outside individual
community areas is highly consistent with intentional
attack targeting structures.

Thermal scarring

01 November 2024 © 2024 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 a location, referred to here as
Kutum Commun |ty 28 “Kutum Community 28,” between 1and 6 November
2024. According to analysis of VIIRS data, a fire event
occurred on 2 November 2024.

THERMALSCARRING OBSERVED
The unaffected ground between burned structures and
BETWEEN 01 AND 06 NOVEMBER 2024 lack of thermal sgcarring on ground outside individual

community areas is highly consistent with intentional
attack targeting structures.

Thermal scarring

Burning
affecting
remains of
uninhabited
tukuls and
corals

.
01 November 2024 © 2024 Copernicus Sentinel 06 November 2024 © 2024 Copernicus Sentinel

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



According to analysis of satellite imagery, thermal
YT scarring was observed at Shinjali between 1 and
Shi Nja I l, Kutum 6 November 2024. According to analysis of VIIRS data, a
fire event occurred on 2 November 2024.

THERMAL SCARRING OBSERVED The unaffected ground between burned structures and
BETWEEN 01 AND 06 NOVEMBER 2024 lack of thermal Scarring on ground outside individual

community areas is highly consistent with intentional
attack targeting structures.

Thermal scarring

! ‘
01 November 2024 © 2024 Copernicus Sentinel 06 November 2024 © 2024 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 a location, referred to here as “Kutum
Kutum Commun |ty 30 Community 30,” between 1and 6 November 2024.
According to analysis of VIIRS data, a fire event
occurred on 1 November 2024.

EIE-I_II_E\;R\/l\ElEAI\ll_ (S)ﬁ:ﬁﬁgl\(l)% IEI)CB)i/EERI\\/I/EEDR 2024 The unaffected ground between burned structures and

lack of thermal scarring on ground outside individual
community areas is highly consistent with intentional
attack targeting structures.

Thermal scarring

False color False color
01 November 2024 © 2024 Copernicus Sentinel 06 November 2024 © 2024 Copernicus Sentinel

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



. . According to analysis of satellite imagery, thermal
D|yor| scarring was observed at Diyori between 1 and
6 November 2024. According to analysis of VIIRS data, a
fire event occurred on 1 November 2024.

THERMAL SCARRING OBSERVED The unaffected ground between burned structures and
BETWEEN O1 AND 06 NOVEMBER 2024 lack of thermal sgcarring on ground outside individual

community areas is highly consistent with intentional
attack targeting structures.

DBefore ; d Thermal scarring

01 November 2024 © 2024 Copernicus Sentinel 06 November 2024 © 2024 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 a location, referred to here as “Kutum
Kutu m Com muhn Ity 32 Community 32, between 1 and 6 November 2024.
According to analysis of VIIRS data, fire events occurred
on 31 October 2024.
THERMAL SCARRING OBSERVED

BETWEEN 01 AND 06 NOVEMBER 2024 The unaffected ground between burned structures and

lack of thermal scarring on ground outside individual
community areas is highly consistent with intentional
attack targeting structures.

Thermal scarring

01 November 2024 © 2024 Copernicus Sentinel 06 November 2024 © 2024 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 Suggori and a community

i i referred to here as "Kutum Community 34” between 1 and
Suggorl & KUtU m Com mun Ity 34 6 November 2024. According to analysis of VIIRS data, a

fire event occurred on 31 October 2024.

THERMAL SCARRING OBSERVED
The unaffected ground between burned structures and
BETWEEN O1 AND 06 NOVEMBER 2024 lack of thermal scarring on ground outside individual
community areas is highly consistent with intentional
attack targeting structures.
. —

Thermal scarring
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01 November 2024 © 2024 Copernicus Sentinel 06 November 2024 © 2024 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 a community, referred to here as "Kutum
KLItLI m COm mun Ity 35 Community 35,” between 1and 6 November 2024.
According to analysis of VIIRS data, a fire event occurred
on 31 October 2024.
THERMAL SCARRING OBSERVED

The unaffected ground between burned structures and
BETWEEN 01 AND 06 NOVEMBER 2024 lack of thermal scarring on ground outside individual

community areas 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
Gel’OWIt, Kutum was observed at Gerowit between 1and 6 November 2024.
According to analysis of VIIRS data, a fire event
occurred on 31 October 2024.
THERMAL SCARRING OBSERVED

BETWEEN 01 AND 06 NOVEMBER 2024 The unaffected ground between burned structures and

lack of thermal scarring on ground outside individual
community areas is highly consistent with intentional
attack targeting structures.

Thermal scarring

01 November 2024 © 2024 Copernicus Sentinel 06 November 2024 © 2024 Copernicus Sentinel

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