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Monitor

QuickBird image of the Muthanna State Establishment, Samarra, 45 kilometres north-west of Baghdad - the major Iraqi chemical weapons production plant. The earth-covered cruciform-shaped
buildings at the site, each roughly 80 x 80 metres in size, are thought to have been built and used for chemical weapons production and storage. (Image: DigitalGlobe; analysis: Global Security)
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ring Iraq
Imagery options
for monitoring and
gathering intelligence
by Professor Gordon Petrie

Whether supporting the UN inspection programme
in Iraq or contributing to preparations for any
subsequent military action, imagery (both airborne
and satellite) now has a critical role to play in all
weapons monitoring and intelligence gathering
operations. Professor Petrie outlines the options
available to those who need to access such imagery.
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MONITORING IRAQ
Figure 1:
left (a): The northern and southern no-fly
zones over Iraq.
below left (b): Population and, below
right, (c) land use maps of Iraq.
(Original Source: CIA)

large
cities,
considerable
industrial
development, railways, motorways and large
areas of irrigated farmland. But, most of all,
the purpose of the current monitoring is
completely different from that required for the
purely military action in Afghanistan.

COMMERCIAL SPACE IMAGERY

Just over a year ago (in GI News
October/November 2001) – before the start of
military action against the Taliban and Al
Qaeda forces – I reviewed the possible
sources and uses of airborne and spaceborne
imagery for reconnaissance, intelligence
gathering and mapping over Afghanistan. This
was followed in the next issue of GI News by
an analysis of some of the actual imagery
acquired during the military campaign.
Now, writing at the beginning of December
2002, we may again be on the brink of
military action, this time in Iraq. As to
whether this action will take place will
depend, to a large extent, on the results of the
UN inspection teams investigating the
suspected possession of weapons of mass
destruction – chemical, biological and nuclear
weapons – by Iraq’s military forces. Needless
to say, the events associated with this
situation have once again resulted in airborne
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and spaceborne imagery being placed centre
stage in the investigations the UN inspection
teams are carrying out.
The role being played by this imagery of
Iraq is quite different from that in Afghanistan,
however. For one thing, the terrain – mostly
desert cut by two major rivers, the Tigris and
Euphrates – is not the same. Also, Iraq is a
much more highly developed country with

It must also be said that a number of major
changes have taken place with regard to the
public availability of imagery of Iraq. In
particular, all three commercial providers of
high-resolution space imagery – Space
Imaging (IKONOS), DigitalGlobe (QuickBird)
and ImageSat International (EROS-A1) – are
now fully operational . During the two months
of the Afghanistan military campaign, only
IKONOS was fully operational, and its imagery
of the country was reserved exclusively for
use by American military forces through a
contractual arrangement between Space
Imaging and the US National Imagery and
Mapping Agency (NIMA). Now, however, all
three satellites are acquiring imagery during
every cloud-free daylight pass over Iraq, and
this imagery is available to anyone who can
afford to buy it.
Thus, as this piece is being written,
newspapers, television and weekly magazines
such as Time and Newsweek are full of
images covering not only the industrial sites
in Iraq that are suspected of being involved in
the manufacture of forbidden weapons, but
also those of Iraq’s main military infrastructure
– airfields, barracks, radar installations,
anti-aircraft sites and so forth. Even more
astonishing are the images of the
corresponding facilities in the Gulf States, Saudi
Arabia and Turkey – the countries from which
military action by the US and its allies may be
launched if the outcome of the investigations
by the UN inspection teams is deemed
unsatisfactory.
It is worth noting the changes that have
taken place in both the imaging and receiving
technologies since the main military
campaign in Afghanistan.

A number of major changes have taken place with regard
to the public availability of imagery of Iraq. In particular,
all three commercial providers of high-resolution
space imagery – Space Imaging (IKONOS), DigitalGlobe
(QuickBird) and ImageSat International (EROS-A1) –
are now fully operational .
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placed in a more conventional near-polar Sunsynchronous orbit with an orbital inclination
of 98.7˚ , designed for worldwide coverage.

QuickBird

Figure 2: QuickBird image of the Muthanna State Establishment, Samarra, 45 kilometres north-west of Baghdad. This is the
major Iraqi chemical weapons production plant. The image shows part of the facility where UN weapons inspectors found
artillery shells filled with mustard gas on 3 December 2002. (Images: DigitalGlobe; analysis: Global Security)

IKONOS

EROS-A1

For the IKONOS imagery, Iraq is covered
completely by two new ground receiving
stations. One is the newly completed station
of Space Imaging Eurasia in Ankara, Turkey,
while the other is the greatly enhanced station
of Space Imaging Middle East which is now in
Abu Dhabi, United Arab Emirates, having been
shifted there from Dubai. The nominal
capacity of the IKONOS satellite is very high –
over 1,000 images a day. Of course, in
practice, rather fewer images are actually
collected daily because of weather conditions,
the occurrence of large areas of ocean and so
on. Furthermore, IKONOS (and indeed its
competitors) can only collect data over Iraq
once a day for 10 to 15 minutes while its
orbital track passes over the country during
daylight; and the next pass does not occur for
several days afterwards.

As for the EROS-A1 imagery, again Iraq lies
completely within the coverage cone of the
main Israeli ground receiving station near Tel
Aviv. As well as the commercially available
EROS-A1 imagery, this station also receives
the image data from Israel’s new Ofeq-5
military reconnaissance satellite that was
launched on 28 May 2002. This satellite has
the same basic design as EROS-A1, having
also been built by Israel Aircraft Industries
(IAI). However, Ofeq-5 has been placed in a
highly unusual retrograde orbit with an orbital
inclination of 143.4˚ to the Equator. This
restricts its ground coverage to the area
between 36.6˚ latitude north and south of the
Equator. A glance at an atlas shows that this
covers the territories of all its Arab
neighbours and Iran. By contrast, the
commercial EROS-A1 satellite has been

Because of the availability of the commercial imagery
and its display in the media, commentators tend to think
that this is the major source of imagery of Iraq. This is
almost certainly not the case.... Very-high-resolution
imagery from space is also available from the five or
six Keyhole (KH-11/12) optical satellites and Lacrosse
radar satellites that are operated by the
US National Reconnaissance Office (NRO).
GI News • January/February 2003

The QuickBird satellite had only just been
launched at the time of the main Afghanistan
military campaign. By the time the first
images became available in January 2002, the
main Taliban forces had already been
defeated. Now the satellite is fully operational
and is delivering imagery with the highest
resolution (0.6 metre ground pixel size) and
widest swath (16.5 kilometres) of the three
commercial
high-resolution
satellites.
Interestingly, the arrangements for receiving
the imagery from QuickBird differ from those
of its commercial competitors. DigitalGlobe
has no ground receiving station in the Middle
East. Instead, QuickBird’s image data of Iraq
is received by one or other of two receiving
stations in Tromsø, Norway, and Fairbanks,
Alaska. These two stations, located at high

Global security
Readers wishing to inspect further
high-resolution images of Iraq
and its neighbours should visit the
website of Global Security
(www.globalsecurity.org) and view
its Public Eye section which
contains a huge collection of these
images.
Global Security is a small,
independent,
non-profit
organisation supported by various
charitable foundations. It is based
in Alexandria, a suburb of
Washington, DC, and headed by
John Pike, who was formerly with
the Federation of American
Scientists.
Global Security aims to inform
the general public about the
spread of nuclear, chemical and
biological weapons around the
world. Its Public Eye programme
does this through the publication
and analysis of high-resolution
space imagery, including the
images
from
the
current
commercial satellites and those
from earlier programmes such as
the now declassified American
Corona images from the 1960s
and 1970s and the Russian
satellite photography released in
the 1990s.
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Figure 3: QuickBird images of the three Fallujah facilities built to support the Muthanna chemical weapons
plant. These facilities produce chemicals for dual (civilian and military) use. Top image (a) is a NIMA map
showing their location near Habbaniyah, 60 kilometres west-north-west of Baghdad. Middle image (b) shows
the three Fallujah facilities (I, II and III), each with very similar layouts. Bottom image (c) is a close-up of the
part of the Fallujah II site with its chemical processing facility. (Images: DigitalGlobe; analysis: Global Security)

latitudes in the Arctic, are able to view every orbit of the
QuickBird satellite as it passes on the ascending part of
its orbit over the north polar area. Thus the image data
obtained during the previous (descending) part of the
orbit and stored in the satellite can be downlinked to
one of the two ground stations. The data is then
transmitted via a secure high-bandwidth line to
DigitalGlobe’s processing centre at Longmont, near
Denver, Colorado.

Military satellites
Because of the availability of the commercial imagery
and its display in the media, commentators tend to
think that this is the major source of imagery of Iraq.
This is almost certainly not the case. As discussed in
the original GI News article, very-high-resolution
imagery from space is also available from the five or six
Keyhole (KH-11/12) optical satellites and Lacrosse
radar satellites that are operated by the US National
Reconnaissance Office (NRO). However, images from
these military satellites are rarely released to the
general public and then only to accompany occasional
American Defense or State Department briefings.

AIRBORNE RECONNAISSANCE IMAGERY
There is little doubt that, as in Afghanistan, much of the
imagery of Iraq will have been obtained from airborne
platforms. In this respect, both the US and UK air
forces have already had much practice in gathering
such imagery, given their continuous patrolling and
monitoring of the two (northern and southern) no-fly
zones over Iraq during the last 10 years.

Manned aircraft
Several articles on the use of airborne imagery over
Iraq have appeared in American military magazines in
recent years. Perhaps surprisingly, they include
accounts of British as well as American
reconnaissance aircraft, imagery, facilities and analysis
techniques. Thus, for example, a description of the
acquisition, processing and analysis of imagery carried
out by the RAF’s Reconnaissance Intelligence Centre
(RIC) located at the Incirlik air base in southern Turkey
appeared in Air Force News two or three years ago.
The images – which were taken for Operation
Northern Watch – were acquired using the four Jaguar
GR-1B reconnaissance aircraft then based at Incirlik
and equipped with film cameras mounted in a pod
slung below the aircraft. For Operation Southern
Watch, the RAF used eight Tornado aircraft similarly
equipped with reconnaissance pods operating from Ali
Al Salim air base in Kuwait. According to a House of
Commons Defence Committee Report covering the
year 2000, around 1,000 RAF personnel were engaged
on the various aspects of Operations Northern and
Southern Watch at that time.
These tactical reconnaissance aircraft are
supplemented by the more strategic high-flying
American U-2 and British Canberra PR9
32

January/February 2003 • GI News

MONITORING IRAQ

Figure 4: After Iraqi complaints about the shortage of money, food and medical products for its population arising from UN sanctions, several organisations released images of the numerous
large, elaborate and expensive palaces, VIP residences, ornamental lakes and gardens, and monuments that have been built recently by the Iraqi government. Image (a), left, shows the huge
‘Hands of Victory’ triumphal arches and parade ground in Central Baghdad; the three large ceremonial grandstands and associated VIP helicopter pads lie in the upper part of the image. Image
(b), right, shows the Al-Sijood Palace in Central Baghdad. (Images: (a) DigitalGlobe; (b) Space Imaging; analysis: Global Security)

reconnaissance aircraft that operate from
various airfields in Turkey, Cyprus, Saudi
Arabia, the Gulf States and Oman. The current
U-2 aircraft are relatively modern machines,
built in the 1980s, re-engined in the late
1990s and now rewired to accommodate the
latest generation of digital imaging sensors.
The Canberra PR9s were built in the 1960s,
but have been lovingly maintained and
updated. At least two of the five remaining
PR9 aircraft have been fitted recently with the
same SYERS (Senior Year Electro-optical
Reconnaissance System) that is fitted to
many of the U-2s. These provide near-realtime optical still frame images that are sent
using communication satellites and the US
MOBSTR (Mobile Stretch) ground stations
onwards to the UK for interpretation and
analysis.
The recipients include the US EUCOM
(European Command) JAC (Joint Analysis
Center) and the UK’s JARIC (Joint Air
Reconnaissance Intelligence Centre). Both of
these major facilities are located close to each
other, near Huntingdon in Cambridgeshire, at
RAF Molesworth and RAF Brampton
respectively.

Unmanned aircraft
The so-called unmanned airborne vehicles
(UAVs) enjoyed considerable success and a
good press in their operations over
Afghanistan – notwithstanding some obvious
shortcomings and limitations in their
performance. Notable problems have been
their relative lack of mechanical reliability and
the problems encountered in handling UAVs
during difficult flying conditions. Even so, the
Predator UAVs continue to be used intensively
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as part of Operation Southern Watch. Three
Predators were lost over Iraq in 2001, and
another crashed on 25 May 2002 near Ali Al
Salim air base in Kuwait. Two more were lost
over Afghanistan in January 2002, besides the
two lost late in 2001. As a result, further
batches of Predators are now being delivered
to help replace the two dozen or so that have
been lost. Two of the larger and improved
Predator B UAV – which is equipped with a
turbo-prop engine to allow faster and higher
altitude flight – are now being tested by the
USAF.
At the higher altitude end of the
reconnaissance UAV spectrum, the highly
capable Global Hawk was also rushed into
service over Afghanistan. However, not
surprisingly, two of the half-dozen aircraft
have already been lost due to mechanical
failures – on 30 December 2001 and 10 July
2002 – during surveillance operations over
Afghanistan. This has not stopped the USAF
from ordering additional aircraft from the
manufacturer, Northrop Grumman.

CONCLUSION
Obviously this comprehensive mixture of
commercial and military high-resolution
satellites and manned and unmanned
reconnaissance aircraft is providing a flood of
imagery that can be used both by the UN
inspection teams and by military planners to
help resolve the controversial matter of Iraq's
weapons of mass destruction.

Figure 5: Besides the images of numerous Iraqi airfields
that have been placed on the web, several Allied
airfields have received similar treatment. Image (a), top,
shows the Al Ubeid air base near Doha in Qatar. Image
(b), bottom, is an enlargement of a part of this image
showing American KC-10 tanker aircraft lined up on one
of the ramps. (Images: DigitalGlobe; analysis: Global
Security)
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