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Satellite Data Captures Power Outages in Sudan’s Civil War
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Background

A horrible full-scale civil war in Sudan is creating chaos, anarchy, mass starvation, and the

world’s largest population of internal refugees — approximately nine million.

Still, this devastation, and the complex transnational suffering in the region, are terribly
underreported in the United States.

The recent fighting between the Sudanese Armed Forces and the paramilitary Rapid Support
Forces, started in the capital Khartoum in April 2023 then quickly spread to the western
region of Darfur. The conflict now encompasses more militias and rebels with competing

agendas and threatens to destabilize neighboring countries.

Reported fatalities, which are likely a vast underestimate, as of last month stood at 14,790,

according to the United Nations; 25 million are in dire need of humanitarian assistance.
Mapping the devastation through light

A common weapon of war is attacking electricity and other energy systems. Sudan is no
exception. Civilians in power outage zones are more at risk of rape, pillaging, and murder by
invading forces. More than 1,000 rapes have occurred in Khartoum state alone, according to
doctors and lawyers.

The Earth Observation Group at the Payne Institute for Public Policy, Colorado School of
Mines, has created a temporal profile of nighttime lights for Khartoum, as shown in Figure 1
below. With data collected by NOAA’s Visible Infrared Imaging Spectrometer Suite
(VIIRS), seasonal variations in lights within a year can be seen, but the interannual radiance
was stable until the conflict started in April 2023.


https://www.economist.com/middle-east-and-africa/2024/04/15/after-a-year-of-war-sudan-is-a-failing-state
https://www.jurist.org/news/2024/05/sudan-villages-ravaged-by-fires-used-as-weapons-rights-group-report/
https://www.economist.com/middle-east-and-africa/2024/04/15/after-a-year-of-war-sudan-is-a-failing-state
https://news.sky.com/story/sudan-violence-the-horrifying-statistics-behind-the-brutal-conflict-and-still-the-death-toll-is-unknown-13112932
https://www.economist.com/middle-east-and-africa/2024/04/15/after-a-year-of-war-sudan-is-a-failing-state
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Figure 1: Satellite imagery from Payne Institute for Public Policy, May 15, 2024

Trend analysis for 2022-2024 (Figure 2 below) confirms that in May 2023 the lights in the
capital were dimmed to the noise level. EOG scientists can’t say definitively that there are no
lights at all, but their brightness is below moonlit-clouds level.
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Figure 2: Satellite imagery from Payne Institute for Public Policy, May 15, 2024

The Earth Observation Group has also created a video (Figure 3 below) showing country-
wide power outages from January 2023 until March 2024. Dimming, indicating outages,
happens gradually with a two- to three-week delay after the beginning of the civil war in
April 2023. Scientists created the video by downloading nightly global VIIRS day/night band
(DNB ) low-light imaging data, detecting lights at the earth's surface.
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Figure 3: Satellite imagery from Payne Institute for Public Policy, May 15, 2024

* Notes: VIIRS is the Visible Infrared Imaging Radiometer Suite which is flown jointly by NASA and
NOAA. The VIIRS design was set by meteorologists, but other valuable products are also produced from
VIIRS data. The Earth Observation Group developed the Nightfire algorithms in 2012 for quantifying
natural gas flaring and biomass burning. It is the only global fire detection product that calculates fire
temperatures, source sizes and heat output using physical laws.
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The Payne Institute Commentary Series offers independent insights and research on a
wide range of topics related to energy, natural resources, and environmental policy. The
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For more information about the Payne Institute please visit:

https://payneinstitute.mines.edu

or follow the Payne Institute on Twitter or LinkedIn:
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DISCLAIMER: The opinions, beliefs, and viewpoints expressed in this article are solely those of the author
and do not reflect the opinions, beliefs, viewpoints, or official policies of the Payne Institute or the Colorado
School of Mines.
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