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Overview
The Geospatial Technologies and Human Rights Project, a part of the Science and
Human Rights Program of the American Association for the Advancement of Science
(AAAS), partnered with Amnesty International-USA (AI-USA) and Amnesty
International’s International Secretariat to produce the web site Eyes on Nigeria
(www.eyesonnigeria.org).
Amnesty International is concerned about several human rights issues in Nigeria,
including violations of civil and political rights, economic, social, and cultural rights, and
international humanitarian law. For each of the human rights concerns identified, AIUSA sought the expertise of the AAAS Geospatial Technologies and Human Rights
Project in the use of geospatial and other advanced research tools to assist with data
collection, analysis, mission planning, and the presentation of research findings. The
goal was to create an interactive platform to enable Amnesty International members
worldwide to explore human rights issues in Nigeria and to strengthen actions taken to
address these concerns.
Eyes on Nigeria focuses on the most pressing human rights issues being observed in
Nigeria by Amnesty International. These concerns are:
•
•
•
•
•

forced evictions
policing and justice issues
conflict in the Niger Delta
communal conflict
industrial gas flaring.

AAAS has produced the geospatial analysis necessary to address these five issues and
four are detailed in this report (forced evictions, conflict in the Niger Delta, communal
conflict, and industrial gas flaring). Policing and justice issues are not detailed in this
report, as the data sets were pre-existing and required only the addition of geographic
location to be utilized.
The analysis in this report combines high resolution satellite imagery with moderateresolution imaging techniques as well as geovisualization tools using traditional
cartographic methods. Eyes on Nigeria also incorporates the use of geolocated
photography and video, created by researchers from Amnesty International’s
International Secretariat.
Eyes on Nigeria is the third in a line of geovisualization projects aimed at focusing
attention on major human rights issues occurring around the world. The first project,
Eyes on Darfur, was launched in 2007, to highlight the impact of the ongoing conflict in
the Darfur region of Sudan. The second geovisualization partnership led to Eyes on
Pakistan, which was released in 2010. While Eyes on Darfur relied on high-resolution
satellite imagery to document human rights issues, Eyes on Pakistan is a spatial
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database of human rights incidents, and provides custom maps according to user
queries. It is designed as a tool with which to discover the trends occurring both across
a large geographic space and over a long time frame.
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Forced Evictions
I. Introduction
Port Harcourt is a sprawling port city along the Bonny River, a tributary of the Niger, and
is the capital of Rivers State. The center of the Nigerian oil industry, Port Harcourt has a
population of approximately one million, a significant number of whom live in slums
along the city waterfront. According to information provided by Amnesty International, a
number of demolitions along the waterfront were planned by the Rivers State
Government in 2009 for the purposes of redevelopment. In July 2010, AAAS obtained
high-resolution satellite imagery of the waterfront slums, focusing on the neighborhood
of Njemanze, which had been reportedly destroyed on August 28, 2009. Through the
use of orbital imagery, AAAS was able to confirm the demolition of the Njemanze
neighborhood.
Figure 1.1: Port Harcourt, Nigeria Study Location
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II. Results
AAAS obtained high-resolution satellite imagery of Njemanze for February 19, 2008 and
February 7, 2010. The first image was provided by DigitalGlobe, Inc. and its QuickBird
satellite. The latter was acquired by GeoEye, Inc.’s Ikonos-2 satellite. Figure 1.2 shows
a fully intact Njemanze on February 19, 2008 while Figure 1.3 shows the same area
post-demolition, on February 7, 2010. Figure 1.4 depicts a damage assessment of the
area, provided by AAAS, which conservatively estimates the destruction at 375
structures. The final figures, 1.5 and 1.6, are subsets of an area within Njemanze along
the Ikwerre Road.
Figure 1.2: Njemanze in 2008

The Njemanze waterfront neighborhood on February 19, 2008. Structures are
concentrated between Njamenze Street to the north, Ikwerre Road to the east, and the
waterfront along the southern edge. Image © 2010 DigitalGlobe, Inc. Lat: 4.785 N,
Long: 7.002.
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Figure 1.3: Njemanze Post-Demolitions

By February 7, 2010, nearly all the structures seen in Figure 1.2 have been removed or
destroyed. Image © 2010 GeoEye, Inc. Lat: 4.785, Long: 7.002.
Figure 1.4: Damage Assessment

Structures counted in the pre-demolition image (red points) are overlaid on postdestruction imagery from February 7, 2010. Approximately 375 structures appear to
have been removed or destroyed between 2008 and 2010. Image © 2010 GeoEye, Inc.
Lat: 4.785, Long: 7.002.
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Figure 1.5: Subset of Njemanze Waterfront

This subset of the area near Ikwerre Road, from February 19, 2008, depicts many intact
structures. Image © 2010 DigitalGlobe Inc. Lat: 4.783, Long: 7.003.

Figure 1.6: Subset of Njemanze Waterfront

In this image from February 7, 2010, the majority of structures in this area have been
removed or destroyed. Areas of white in the image outline where structures previously
stood. Vegetation is beginning to cover the ground in the months after the structures
were removed. Image © 2010 DigitalGlobe, Inc. Lat: 4.783, Long: 7.003.
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III. Conclusion
Between February 19, 2008 and February 7, 2010, at least 375 structures were
removed from or destroyed on the Njemanze waterfront. An assessment of the images
reveals that the footprints of only a few structures remain. The demolition of Njemanze
is estimated by UN-HABITAT 1 to have displaced approximately 13,800 people,
according to a report by Amnesty International. 2 These figures suggest a high density of
roughly 37 persons per structure. Further demolitions are planned in the area. Amnesty
International and AAAS will continue to monitor these developments.

1
2

http://www.gltn.net/index.php?option=com_docman&gid=222&task=doc_details&Itemid=24
http://www.amnesty.org/en/library/info/AFR44/017/2010/en
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Conflict in the Niger Delta
I. Introduction
The Niger Delta region of Nigeria covers approximately 70,000 square kilometers. It is
largely comprised of wetlands and is the source of petroleum for the country’s oil
industry. AI-USA requested analysis of four communities in the Niger Delta believed to
be damaged or destroyed during ongoing conflict in the region. Reported attacks3 by the
Nigerian government’s Joint Task Force (JTF) on these and other communities have
been documented. 4 Residents of the area have been caught up in fighting between the
JTF and the Movement for the Emancipation of the Niger Delta (MEND), a militant
group based in the Delta. Based on reporting from the region, images of the settlements
of Kurutie, Benikrukru, Oporoza and Okerenkoko were obtained and analyzed for the
purpose of identifying and determining the impact of the conflict on human settlements.
Figure 2.1: Study Area

II. Results
AAAS found evidence of removed structures and removed or destroyed roofs in its
analysis of all four of the Niger Delta communities. In Kurutie and Benikrukru, several
3
4

http://www.nytimes.com/2010/12/02/world/africa/02nigeria.html?_r=3
http://www.amnesty.org/en/region/nigeria/report-2010; http://news.bbc.co.uk/2/hi/africa/8062315.stm
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structures were removed between the two image dates. In the communities of
Okerenkoko and Oporoza, there were signs of reconstruction following the initial
destruction. In Okerenkoko, 230 structures appear to have been removed or destroyed.
New foundations for structures are visible in the latest image of the area. In Oporoza,
although damage to rooftops is visible in the early images, the most recent image
reveals that some roofs have been replaced. The analyses for each community can be
found in the following figures:
A.
B.
C.
D.

Benikrukru (Figure 2.2)
Kurutie (Figure 2.3)
Okerenkoko (Figure 2.4)
Oporoza (Figure 2.5)

A. Benikrukru
The settlement of Benikrukru was reported to have been attacked in September 2009.
Figures 2.2.1 and 2.2.2 show satellite imagery taken on April 24, 2008 and December 5,
2009, respectively, indicating that 27 structures were removed. In some cases, the
removed structures appear to have been replaced by larger structures. Figures 2.2.3
and 2.2.4 depict a subset of Benikrukru in greater detail.
Figure 2.2.1: Benikrukru

April 24, 2008: The structures in this image of Benikrukru are fully intact. Image © 2010
DigitalGlobe, Inc. Lat: 5.642, Long: 5.290.
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Figure 2.2.2: Benikrukru Damage Assessment

December 5, 2009: Over one year later, 27 structures (indicated by red dots) have been
removed or destroyed. Image © 2010 GeoEye, Inc. Lat: 5.642, Long: 5.290.
Figure 2.2.3: Benikrukru Subset

April 24, 2008: This subset image of Benikrukru depicts several intact structures. Image
© 2010 DigitalGlobe, Inc. Lat: 5.643, Long: 5.291.
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Figure 2.2.4: Benikrukru Subset

December 5, 2009: In this later image, several structures have been removed, and a
few additional buildings have been built. Image © 2010 GeoEye, Inc. Lat: 5.643, Long:
5.291.
B. Kurutie
The Niger Delta settlement of Kurutie was reportedly attacked in September 2009.
Images from September 13, 2008 (Figure 2.3.1) and December 5, 2009 (Figure 2.3.2)
were obtained to determine the veracity of the reports. The analysis concluded that
eight buildings in the 2008 image may have been subject to attack, as several of the
structures appear to have been replaced by the time of the 2009 image.
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Figure 2.3.1: Kurutie

September 13, 2008: The structures indicated by red circles are fully intact in this
image. Yellow circles indicate locations where structures were either removed or
destroyed and replaced by larger structures in the December 5, 2009 image. Image ©
2010 DigitalGlobe, Inc. Lat: 5.329, Long: 5.584.
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Figure 2.3.2: Kurutie Damage Assessment

December 5, 2009: Over one year later, six structures have been damaged or removed
(red circles). The yellow circles represent two structures that were either removed or
destroyed and replaced by larger structures. Image © 2010 GeoEye, Inc. Lat: 5.329,
Long: 5.584.

C. Okerenkoko
Analysis of imagery covering Okerenkoko reveals that the town was subject to a
disruptive event. Between the April 29, 2009 (Figure 2.4.1) and December 5, 2009
(Figure 2.4.2) images, 230 structures were destroyed or otherwise removed. This
number represents the vast majority of the structures in the town. Another image taken
on February 28, 2010 (Figure 2.4.3) shows the framework of 66 new structures being
laid where old structures were removed or destroyed.
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Figure 2.4.1: Okerenkoko

April 29, 2009: An image of Okerenkoko before reported violence shows intact
structures. Image © 2010 GeoEye, Inc. Lat: 5.391, Long: 5.623.
Figure 2.4.2: Okerenkoko Damage Assessment

December 5, 2009: Over seven months later, almost all of the structures no longer exist.
A few remaining buildings have had their roofs removed. In all, 230 structures were
affected. Image © 2010 GeoEye, Inc. Lat: 5.391, Long: 5.623.
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Figure 2.4.3: Evidence of Reconstruction in Okerenkoko

February 28, 2010: In this most recent image, the reconstruction of 66 structures
appears to be underway. Red arrows indicate the foundations of these new buildings.
Image © 2010 GeoEye, Inc. Lat: 5.391, Long: 5.623.

D. Oporoza
A comparison of imagery of Oporoza from November 29, 2007 (Figure 2.5.1) and
December 5, 2009 (Figure 2.5.2) indicates that the roofs of four structures have been
damaged or removed. A third image, acquired February 28, 2010 (Figure 2.5.3), shows
that two of the roofs have been rebuilt. In addition, a new circular structure is apparent
to the southeast of the red rectangular building in the center of the image. Below are
image subsets of the damage and reconstruction found in Oporoza.
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Figure 2.5.1: Oporoza

November 29, 2007: This image of Oporoza depicts a number of intact structures.
Image © 2010 DigitalGlobe, Inc. Lat: 5.275, Long: 5.594.
Figure 2.5.2: Oporoza

December 5, 2009: The roofs of four structures indicated by red ovals have been either
partially or entirely removed. Image © 2010 GeoEye, Inc. Lat: 5.275, Long: 5.594.
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Figure 2.5.3: Oporoza

February 28, 2010: More than two months later, two of the four structures identified in
the 2009 image can be seen with reconstructed roofs. Image © 2010 GeoEye, Inc. Lat:
5.275, Long: 5.594.

III. Conclusion
Evidence of change was found in each of the four communities surveyed. Twenty-seven
structures were found damaged or removed in Benikrukru, while another eight buildings
were found in Kurutie. The village of Okerenkoko was most severely affected, with 230
structures being destroyed or removed between April and December 2009. Signs of
reconstruction were also visible in Okerenkoko. Finally, four damaged roofs were found
in Oporoza, but two of these structures were repaired soon after. The results of the
satellite imagery analysis support claims that communities in the Niger Delta have been
affected by ongoing conflict in the region.
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Communal Conflict
I. Introduction
Plateau State, in central Nigeria, has been the site of communal conflict for the past
decade. In January 2010, violence flared in the city of Jos (Figure 3.1) between Muslims
and Christians, lasting four days and resulting in several hundred deaths, burned
homes, and other destroyed structures, according to human rights groups. 5 At the
request of AI-USA, AAAS sought to assess the extent of damage in the region by
analyzing two satellite images of the area, the first from June 12, 2007 and the second
from January 27, 2010, just five days after the conflict.
Figure 3.1: Map of Nigeria

II. Results
AAAS obtained two high-resolution satellite images of Jos to enable the analysis. The
baseline image was collected on June 12, 2007 by DigitalGlobe, Inc.’s QuickBird
satellite, while the image used for the damage assessment was collected on January
27, 2010 by its WorldView-2 satellite. Damage was spread over a roughly one square
kilometer area and generally covered multiple city blocks (Figure 3.2). Figure 3.3
depicts five locations where damage to building structures was visible. In each area,
5

http://www.reuters.com/article/2010/01/23/us-nigeria-clashes-idUSTRE60M0RR20100123
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several clusters of structures that appear intact in the earlier image do not have roofs in
the later image. When coupled with media reports, the images suggest that fire likely
contributed to the collapsed roofs. Figures 3.4 to 3.8 provide the “before” and “after”
images of several areas of the city where damage was observed.
Figure 3.2: Areas of Observed Damage to Structures, January 2010

Damage results indicate that nearly an entire square kilometer (0.911 square
kilometers) of the city had been damaged or destroyed in 16 locations by January 2010.
Image © 2010 DigitalGlobe, Inc.
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Figure 3.3: Figure Locations, January 2010

Image © 2010 DigitalGlobe, Inc.
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Figure 3.4.1: Subset of Jos Pre-Conflict

This June 2007 image shows an intact area of Jos. Lat: 9.9397, Long: 8.8831. Image ©
2010 DigitalGlobe, Inc.
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Figure 3.4.2: Subset of Jos Post-Conflict

In the January 2010 image, a roughly 120,000 square meter section of structures has
been damaged, as seen by the exposed interior walls. Lat: 9.9397, Long: 8.8831. Image
© 2010 DigitalGlobe, Inc.
Figure 3.5.1: Subset of Jos Pre-Conflict

Although slightly obscured by cloud cover, structures in this June 2007 image are intact.
Lat: 9.9308, Long: 8.8986. Image © 2010 DigitalGlobe, Inc.

25

Figure 3.5.2: Subset of Jos Post-Conflict

Further evidence of burning is apparent in the January 2010 image. This damage zone
encompasses an estimated 158,000 square meter (0.158 square kilometer) area. Lat:
9.9308, Long: 8.8986. Image © 2010 DigitalGlobe, Inc.
Figure 3.6.1: Subset of Jos Pre-Conflict

In 2007, another area of Jos is untouched by violence. Lat: 9.9314, Long: 8.9031.
Image © 2010 DigitalGlobe, Inc.
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Figure 3.6.2: Subset of Jos Post-Conflict

By January 2010, many buildings have likely been burned, as indicated by the large
concentration of exposed interior walls in a compact region along several adjacent
streets. Lat: 9.9314, Long: 8.9031. Image © 2010 DigitalGlobe, Inc.
Figure 3.7.1: Subset of Jos Pre-Conflict

Another area of Jos appears intact in June 2007. Lat: 9.9231, Long: 8.9100. Image ©
2010 DigitalGlobe, Inc.
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Figure 3.7.2: Subset of Jos Post-Conflict

By January 2010, widespread destruction is visible in this area, as indicated by the
exposed roofs. Lat: 9.9231, Long: 8.9100. Image © 2010 DigitalGlobe, Inc.
Figure 3.7.1 (Zoomed): Subset of Jos Pre-Conflict

A subset of Figure 3.7 is shown in greater detail here in 2007. Lat: 9.9231, Long:
8.9100. Image © 2010 DigitalGlobe, Inc.
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Figure 3.7.2 (Zoomed): Subset of Jos Post-Conflict

The interior walls of these buildings are exposed in the 2010 image, suggesting the
roofs were destroyed by fire. Lat: 9.9231, Long: 8.9100. Image © 2010 DigitalGlobe,
Inc.
Figure 3.8.1: Subset of Jos Pre-Conflict

A portion of the city appears intact in this June 2007 image. Lat: 9.889, Long: 8.884.
Image © 2010 DigitalGlobe, Inc.
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Figure 3.8.2: Subset of Jos Post-Conflict

By January 2010, probable evidence of burning can be seen. While most damage
appears along the northern road, several other areas in the image reveal damage to
structures. Lat: 9.889, Long: 8.884. Image © 2010 DigitalGlobe, Inc.

III. Conclusion
High-resolution imagery analysis of Jos, Nigeria revealed widespread damage to
buildings across the city. Figures 3.4 to 3.8 depict portions of the city that appear
affected by the January 2010 conflict. Damaged structures were without roofs in the
post-conflict images, which may have been the result of fire. Analysis of the January
2010 conflict concludes that nearly an entire square kilometer of the city spread across
16 locations was damaged or destroyed during the conflict. Violence in and around Jos
has continued since this analysis. AI-USA and AAAS will continue to monitor the region.
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Industrial Gas Flaring
I. Introduction
Ongoing conflict in the Niger Delta region of Nigeria has overlapping ethnic, economic
and environmental causes, including environmental concerns arising from the activities
of the oil industry. The ongoing practice of gas flaring, in which the natural gas
associated with petroleum extraction is burned off in the atmosphere rather than being
removed by alternative means such as subterranean re-injection or confinement to
storage tanks for eventual sale, is particularly controversial. Gas flaring is often
performed for economic reasons, as alternative disposal methods are more costly than
the immediate elimination of the gas, which is a less profitable and potentially
hazardous byproduct of the industry. Gas flaring introduces toxic pollutants such as
sulfur dioxide into the atmosphere, which can lead to environmental problems such as
acid rain, as well as the generation of greenhouse gases which contribute to global
climate change (Obanijesu et al. 2009, 6 Osuji and Avwiri 2005 7). When the burning of
natural gas occurs in close proximity to wildlife or inhabited areas, the effects raise
potential environmental and health concerns. In order to better understand the impact of
gas flaring on the human population, which often lives in close proximity to these
activities, the AAAS Geospatial Technologies and Human Rights Project, in partnership
with AI-USA, undertook a survey of the Niger Delta region using space borne infrared
hotspot detections from 2000 to 2010, supplemented by high-resolution visible-band
satellite imagery.

II. Methods and Technologies
Thermal infrared wavelengths, which can be detected using orbiting satellites, possess
unique properties which are ideally suited for the detection of gas flaring. At these
wavelengths, the intense blackbody radiation of man-made heat sources throughout the
Niger Delta contrasts starkly with that emitted by comparatively cooler surfaces of the
surrounding land. Even phenomena such as forest fires and large-scale agricultural
burning are spectrally distinct from the powerful infrared glow of a methane gas flare,
the fireballs of which can reach tens of meters in diameter. The Moderate Resolution
Imaging Spectroradiometer (MODIS), a twinned pair of instruments on NASA’s Terra
and Aqua Earth-Observing Satellites, provides near real-time global coverage in the
visible and infrared wavelengths at spatial resolutions ranging from 250 meters to 1
kilometer per pixel. MODIS has a mature data use community8, including volcanologists
from the University of Hawaii who have developed MODVOLC, a hotspot detection
6

E. Obanijesu, F. Adebiyi, J. Sonibare, and O. Okelana. 2009. Air‑borne SO2 Pollution Monitoring in the
Upstream Petroleum Operation Areas of the Niger‑Delta, Nigeria. Energy Sources, Part A (31):223‑231.
7
L. Osuji and G. Avwiri. 2005. Flared Gases and Other Pollutants Associated with Air Quality in Industrial
Areas of Nigeria: An Overview. Chemistry & Biodiversity (2):1277‑1289.
8
Applications of the MODIS instrument are diverse, ranging from wide-area vegetation monitoring to
detecting violence during the ongoing conflict in Darfur.
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algorithm which monitors incoming MODIS data for all pixels that exhibit the distinct
infrared signature of abnormally high temperatures. These hotspots, which are reported
regardless of volcanic origin, are stored in a publically available database which is
updated daily. The archives of this database now span over a decade – a feature that is
ideal for monitoring the long-term effects of gas flaring. AAAS obtained all MODVOLC
detections from February 24, 2000 to December 31, 2010 for the study area. Over long
time periods, the continuous presence of abnormally high temperatures in an area will
result in a cluster of individual detections which strongly suggests the presence of gas
flaring.
While MODIS thermal emission measurements alone are well suited for establishing the
temperature of a flare’s fireball itself, they cannot directly detect parameters such as air
temperature. When taken in conjunction with ground-based data, however, orbital
observations can yield far more meaningful results. In 2005, researchers from the
University of Benin collected air temperature data around a gas flare near the town of
Ovade (Odjugo and Osemwenkhae 2009 9). The measurements occurred at multiple
distances from the fireball, and enabled the authors to determine the magnitude of the
excess air temperature resulting from the flare as a function of distance. By observing
the relationship between the Ovade flare’s power output as measured by MODIS and
the data recorded by Odjugo and Osemwenkhae, it was possible to scale those air
temperature measurements to other flares throughout the Niger Delta.
Once the locations of the flares and their physical properties were estimated using
MODIS data, the possible impacts on nearby communities were examined. Highresolution visible-band imagery was used, allowing for the precise characterization of
the flares' sizes and locations, though the extent of the study area made it impractical
for large-scale mapping of every flare at high-resolution. In addition, high-resolution
imagery permitted a detailed examination of the numerous small towns and villages that
dot the region, many of which are often not found on existing maps of the region.

III. Results
Of the 57,788 MODVOLC daily hotspot detections in the study area, 14,059 were
identified as probable land-based gas flares based on their spectral properties and
occurrence in discrete clusters. Inspection of these clusters using high-resolution
satellite imagery subsequently confirmed the presence of gas flares at 74 sites on land
(an additional 19,326 detections appear to be related to offshore gas flares at 22 sites,
and 3867 to natural fires on land; the remaining detections could not be immediately
attributed to a specific natural or artificial source). A summary of these detections is
presented in Figure 1, below:

9

P. Odjugo, and E. Osemwenkhae, 2009. Natural gas flaring affects microclimate and reduces maize
(Zea mays) yield. International Journal of Agricultural Biology (11): 408─412. Available at:
http://www.fspublishers.org/ijab/past-issues/IJABVOL_11_NO_4/10.pdf.
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Figure 4.1: Hotspot Detections in the Niger Delta, 2000-2010

Analysis revealed that of the 74 gas flares active in the delta during the study period, 48
were located such that their outer thermal radii (temperature +4.3ºC / 7.7ºF)
encompassed areas of human habitation or agriculture (see Figure 2). Within that outer
isotherm (radius of constant temperature), the proximity of the flare to local communities
varies considerably, ranging from the very edge of the 2 kilometer search area to under
100 meters. While the number of active flares has decreased since the government
moratorium on gas flaring went into effect in 2008, 41 flares were active in 2010. These
flares are represented in Figure 4.2 by solid black circles. A chart of active flares by
year is shown in Figure 4.3. Some examples of the placement of gas flares with respect
to local communities are shown in Figures 4.4 to 4.7. In these examples alone, dozens
of individual homes are exposed year-round to temperatures elevated by twelve
degrees Celsius (22 degrees Fahrenheit) above the already-sweltering ambient tropical
heat.
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Figure 4.2: Flares in Proximity to Human Habitation

Figure 4.3: Active Gas Flares by Year
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Figure 4.4: Gas Flares Shown Using High-Resolution Satellite Imagery

Two gas flares in close proximity to a village. Estimated air temperatures are at least
11.6 degrees Celsius above ambient. Lat: 5.655 N, Long: 5.148 E.
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Figure 4.5: Human Habitation in Proximity to a Gas Flare

Two gas flares in close proximity to a village. Estimated air temperatures are
approximately ten degrees Celsius above ambient. While not flaring at the moment this
picture was taken, this site was detected to have been active every year from 2000 to
2010. Lat: 5.654 N, Long: 5.148 E.
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Figure 4.6: Two Gas Flares Flanking Human Habitation

Two gas flares located on opposite sides of a village. Estimated air temperatures are
approximately ten degrees Celsius above ambient. Additionally, many agricultural fields
are located near the flares. Lat: 5.441 N, Long: 5.881 E.
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Figure 4.7: Further Evidence of the Proximity of the Population to Gas Flaring

Multiple gas flares located near a village. Estimated air temperatures are approximately
nine to twelve degrees Celsius above ambient. As before, many agricultural fields are
located in proximity to the flares. Lat: 5.459 N, Long: 6.694 E.

IV. Conclusion
Despite a government moratorium on gas flaring that went into effect in 2008, the
analysis detailed in this report indicates that the practice remains widespread
throughout the Niger Delta, including in areas in close proximity to the local population.
Thousands of individuals currently live within areas where estimated ambient
temperatures are significantly elevated above the already considerable tropical heat. In
addition to the health, safety, and quality of life issues arising from this situation, peer-
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reviewed research 10 shows that these higher temperatures are associated with reduced
crop yields, potentially in conjunction with other environmental factors such as acidified
rain from SO2 pollution.

10

P. Odjugo, and E. Osemwenkhae, 2009. Natural gas flaring affects microclimate and reduces maize
(Zea mays) yield. International Journal of Agricultural Biology (11): 408─412. Available at:
http://www.fspublishers.org/ijab/past-issues/IJABVOL_11_NO_4/10.pdf.
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Conclusion
Geospatial technologies provide scientists and human rights organizations with new
opportunities for identifying, measuring and analyzing human rights-related events
around the world. The variety of sensors available on orbital satellites provides data
collection in both visible and non-visible wavelengths, which can be utilized for many
different types of inquiry. The analysis in this report uses both high-resolution visible
satellite imagery and low-resolution infrared sources to identify and measure the extent
of specific human rights violations reported to be occurring in Nigeria. Particularly, the
report focuses on housing demolitions, communal conflict, armed conflict, and gas
flaring in two regions of Nigeria.
In Port Harcourt, a major city in the Niger Delta, high-resolution satellite imagery
documented the complete destruction of the Njamenze slum. The destruction consisted
of the demolition or removal of approximately 375 structures. Information provided by
Amnesty International suggests that the destruction of the Njamenze slum led to the
displacement of an estimated 13,800 residents. Furthermore, information obtained by
Amnesty International suggests that Njamenze is only the first of several planned
demolitions in the city. Amnesty International together with AAAS will continue to
monitor this situation.
Armed conflict in the Niger Delta between the Nigerian government’s Joint Task Force
(JTF) and the Movement for the Emancipation of the Niger Delta (MEND) is reported to
have caused destruction or damage to a number of communities. The four documented
in this report- Kurutie, Benikrukru, Oporoza and Okerenkoko- exhibit varying degrees of
destruction. In the most affected location, Okerenkoko, satellite imagery analysis
revealed 230 structures that appear to have been removed or destroyed. The other
three locations experienced much less destruction, with damage counts at 8 in Kurutie,
27 in Benikrukru, and 4 in Oporoza. Additional imagery has been ordered for other
reported violence in the region, but has not yet been successfully acquired.
Communal conflict is an ongoing issue in the city of Jos, the capital of Plateau State.
High resolution satellite imagery was acquired to assess the damage to the city as the
result of conflict reported to have occurred in January 2010. In total, 16 areas of the city
exhibited signs of destruction, with a total area of 0.911 square kilometers.
Analysis of gas flaring resulting from the burning of natural gas byproduct of the
petroleum industry using moderate-resolution MODIS data’s infrared hotspot detection
capabilities is a new application of technology for human rights documentation.
Focusing on the Niger Delta region, data were acquired from the years 2000 to 2010
and the number of gas flares per year was determined. Particular focus was given to
those flares occurring within 2km of human habitation, as established research on the
subject identifies this distance as the threshold for measurable impact on people and
agricultural production. Using MODIS data coupled with published on-the-ground
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research, AAAS was able to construct zones of increased temperatures around each
flare location, representing temperatures elevated by 11.6°C at 500 meters, 9.2°C at
one kilometer, and 4.3°C at two kilometers from the flare. The 2008 moratorium on gas
flaring declared by the Nigerian government intended to reduce the practice across the
region has been largely unsuccessful. Analysis demonstrated that the number of
existing flares has decreased only slightly in the years since the moratorium, leaving the
population in the region subject to the detrimental environment created by the burning of
natural gas.
Eyes on Nigeria (www.eyesonnigeria.org) incorporates on-the-ground reporting sources
such as interviews, photography, and video with advanced geospatial analysis
techniques to create an interactive presentation of human rights violations observed
across the country. The analysis and findings contained in this report constitute the
primary technical content of the Eyes on Nigeria website.
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