Satellite image analysis In
support to the United Nations
Fact Finding Mission on the
Gaza Conflict

A report to the UN Office of the High
Commissioner for Human Rights (UN OHCHR)

31 July 2009

Prepared by UNITAR Operational Satellite Applications Programme (UN

=

0 Knowledge to lead
















e

Figure 1: Acquisition dates and coverage for satellite imagery used in this report.



Methodology

The central assessment methodology was to compare crisis with pre-crisis satellite imagery
using standard image interpretation techniques to identify a range of significant damage to
buildings, industrial and transport infrastructure, as well as to agricultural resources (e.g.
greenhouses and cultivated lands).

Affected buildings were classified either as destroyed or severely damaged, along with a
basic confidence interval. Destroyed buildings were generally defined by the total collapse of
the structure or when it was standing but with less than 50% of the roof still intact.
Severely damaged buildings were defined as having visible structural damage to a portion of
one wall, or where less than 50% of the roof was damaged. Buildings identified as having
‘no visible damage’ did not mean the buildings were undamaged, only that none were
identified with the available satellite imagery and the inherent limitations due to acquisition
date, cloud-cover, spatial resolution (level of details) and incidence angle.

Following the Israeli-Lebanon war of 2006, UNOTAR/UNOSAT conducted a detailed ground
survey of multiple sites in Lebanon, to assess the relative accuracy of the satellite-based
damage assessment conducted at the time. The ground survey results indicated that severe
building damage were identified with a very high degree of success (90-95%), with only one
false-positive identified out of several hundred damage sites evaluated. The same general
methodology used in 2006 has been used in the assessments reported on in this document.

Equally significant, the survey indicated that the satellite-based assessment was generally
unable to identify buildings with light to moderate levels of damage commonly resulting
from oblique tank fire or rocket-propelled grenades (RPGs), especially when the damaged
buildings were located in complex, high density urban environments. This limitation is, in
effect, a fundamental constraint of the spatial resolution of commercially-available satellite
imagery. As new sensors offer increasingly higher resolutions (e.g. now 50cm), the damage
identification success rate will correspondingly improve.

Considering these basic findings from Israeli-Lebanon war of 2006, there are two additional
possible sources of error in this damage assessment for Gaza which need to be specifically
acknowledged. First and foremost, because of existing U.S. law, commercially-available very
high resolution satellite imagery recorded over Israel and the Palestinian Territories must be
degraded in image quality to approximately 2 meter spatial resolution, thus significantly
reducing the confidence level for damage identification, especially within dense urban areas.
It is highly probable, therefore, that the damage identified in Gaza underestimate the actual
building and infrastructure damage present on the ground at the time of satellite image
acquisition. The final damage figures presented below thus represent minimum estimates.
Actual damags were likely to be greater.

Secondly, from field verifications in 2006, it was found that some infrastructure had been
destroyed after the date of the image used as pre-event baseline data, but prior to the post-
event image used for comparative damage assessment. To control errors caused from these
relatively rare sources of false positives, secondary effects from destroyed infrastructure,
such as debris and damage to nearby agriculture, were closely assessed. Typically, debris
resulting from a destroyed or damaged building are cleaned up or spread out over a wider
area as time goes by. Damaged agriculture areas are repaired for production. Hence, only
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infrastructure destruction with surrounding secondary effects indicating recent damage, i.e.
piles of debris or fresh damage to agricultural land visible in the post-event imagery, are
identified as caused during the recent event.

It should also be mentioned that this is a technical assessment using only commercially
available satellite imagery, and so the results can be double-checked by other entities, thus
ensuring an objective and transparent methodology.
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Figure 12: Sawafeary chicken farm damage overview
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NAMAR WELLS COMPEX DAMAGE ASSESSMENT, EAST JABALIA
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Figure 13: Namar wells complex damage overview
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AL-BADR FLOUR FACTORY DAMAGE ASSESSMENT, SUDANIYYA
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Figure 14: Al Badr flour complex.damage overview

32



ABU JUBBA CEMENT FACTORY DAMAGE ASSESSMENT, GAZA
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Figure 15: Abu Jubba cement factory damage overview
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Conclusions

The available commercial very high resolution satellite imagery proved to be an essential
resource to undertake detailed damage assessments and analyses of destruction patters,
both spatially and temporally. The imagery allowed for time-stamping observed destruction
between specific dates and combined with field reports also to draw conclusions on the
likely cause of the observed building and infrastructure damage, typically found to be aerial
attacks by the IAF or IDF ground forces, including also damage to cultivated land and paved
roads.

All geographic and thematic areas requested by OHCHR to conduct focused assessments of
have been reported in this document. During the process of undertaking the analysis, it
became evident that the use and mainstreaming of geo-positioned data collection in
combination with field photographs for human rights assessments adds additional benefit to
the interpretation and use of the acquired satellite imagery.
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(UNEP).
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