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Abstract of the thesis
THE APPLICATION OF GIS AND REMOTE SENSING TO THE ARCHAEOLOGY OF
IRAQ: A CASE STUDY FROM SOUTHERN MESOPOTAMIA
By
Zaid I. Ibraheem
Master of Arts
In
Anthropology
(Archaeology)
Stony Brook University
2008

This thesis tests the possibility of employing GIS tools and remote sensing methods to
make the data included in the Atlas of the Archaeological Sites in Iraq (henceforth referred to as
the Atlas) usable in today’s electronic world.

The method uses georeferenced and high

resolution Digital Globe imagery to help identify the true location of the sites recorded in the
Atlas. These methods were tested in two areas, that around the site of Girsu, and that around the
site of Isin.
Two methods were tested. In the first, comparisons were made between modern features
recorded in both the maps and the satellite imagery which allowed the identification of nearby
archaeological sites. The second method involved georeferencing the maps published in the
Atlas based on locations which could be identified on both the maps in the Atlas and in the
iii

imagery. The results of a broader application of this research would be a digital atlas of
archaeological sites, where information on size and site location based on imagery can be joined
to the information on the periods of occupation of the sites published in the Atlas. These data
would then provide important tool for both site protection and research into ancient
Mesopotamian settlement patterns.
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I dedicate this study to my people, who have been suffering through many hardships and
tragedies. I wish for them a new period of flourishing, prosperity, and happiness. May we soon
again see the smiling faces and joking character that Iraqis have been known for.
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Chapter One
Objective
This project seeks to exploit the information contained in the archaeological maps of Iraq
published in the Atlas of the Archaeological Sites in Iraq through the use of remote sensing
methods, and, to a certain extent, newer maps of the region. The Atlas shows the locations of a
large number of archaeological sites and provides information on their periods of occupation.
The maps, however, are often inaccurate due to the difficulties of surveying and mapping in the
1960s, long before the age of GPS. In this project I use data from high resolution satellite
imagery to identify the geographic coordinates of the sites recorded in the Atlas in two different
areas within southern Mesopotamia, in order to establish a model which can be applied to other
parts of the country.
The need for such a project is critical in the current political climate. Although political
instability was evident before the onset of military operations in 2003, leading to further isolation
from the international archeological community, the onset of the war and all the turmoil it
produced negatively affected the archeological sector. Post-war circumstances have blocked
access to the Mesopotamian sites. The lawlessness and instability is not only evident in the
political and social fabric of the country but has impacted its archeological sector. Under these
circumstances, Iraqi archaeology can most easily advance if modern archaeological methods,
including GIS and GPS, are used to manage its unique cultural heritage. This project provides a
method for taking the paper records of archaeological site locations and bringing them into the
digital age.
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Sources
In this project, I will depend on two primary datasets. The first is the Atlas (Atlas of the
Archaeological Sites in Iraq) and the second are images taken from Digital Globe Imagery. As a
secondary resource I will use relatively new Iraqi maps of southern Iraq.

1. a. Atlas of the Archaeological Sites in Iraq
This atlas was completed in 1976 by teams of archaeologists and engineers. It was
developed in response to the needs of the archeological community to integrate maps
accumulated in the Department of Investigation and Protection of the Archaeological Sites,
located in Baghdad. The atlas includes all survey efforts that had been completed during the fifty
years before 1968. The goal of the workers on this project was to collect all the maps, revise
information and organize them as an atlas, making it easier for scholars to investigate issues that
were beneficial for their particular research. Seven thousand archaeological sites were observed
before 1968 and have been included in the atlas. The smallest unit in the atlas is the sub-district,
which is also the smallest administrative unit in the country. A large scale map represents the
district map. The province map comes as the second biggest map, while a map of the whole area
of Iraq the largest scale map in the atlas. Figs. 1, 2, 3, and 4 show maps of the four levels of
administration from the Atlas. This quaternary division system is a traditional Iraqi method that
is still being used today. The Atlas does not, however, cover all of Iraq, only those sub-districts
which were subjected to detailed archaeological surveys. Due to space limitations, the Atlas
designers preferred not to write names of archaeological sites onto the maps. Instead, they gave
each archaeological site, tell, or location a triangular sign. Each triangle has a number attached to
it on the map; a list of these numbers with their sites names is located beside each map or at the
bottom of the page. Furthermore, square symbols on each map are used to indicate the locations
2

of modern villages and circles are sometimes used to indicate a position of cities, districts, subdistricts, or provinces (Directorate General of Antiquities 1976: 1&2), (see Fig. 1). The maps in
the Atlas have a sketchy appearance and the scales are not uniform across the maps.

3

Fig. 1: One of the southern sub‐districts, called Center of Shatra District
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Fig. 2: al‐Cheapish, one of the districts in the southern desert region
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Fig. 3: Thi Qar province. This map represents the second biggest scale in the atlas
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Fig. 4: The area of Iraq, as it appears in the Atlas
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b. The Guide Book of Archaeological Sites
This is a publication that includes an extensive list of surveyed archaeological sites, both
those included in the Atlas and information on sites from other resources and references. These
lists consist of all known sites as of 1969. The unique aspect of this data source is its provision of
additional information other than site names, such as the file number of each archaeological site,
the name of the village where each site is located, the number and the date of the official
newspaper in which each site was first declared. Finally, and most importantly, the list provides
information on the periods when each site was occupied, information which is not available
elsewhere. Dating information for these sites ranges from the Early Paleolithic through the
Islamic era. Each of these time periods was given a number to indicate the particular period. For
instance, the number ten corresponds to the Old Babylonian Period in the list. Therefore, when
the number a site has the number ten beside it; it means this site belongs to the Old Babylonian
Period. Similarly, if a site has more than one number, it means the site has more than one
occupation layer and that each of these levels corresponds to one of the Mesopotamian historic
eras (see Table I A&B).
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Table I A: A sample page from the lists shows information about
archaeological sites located in Makhmoor sub‐district in Makhmoor
district in Arbil Province

9

Arbil Province ‐ Makhmoor District ‐Makhmoor Sub‐District.
FILE SITE NAME
147 Sirnaj Sagheer (Tell)
182 Sirnaj Kabeer (Tell)
211 Al‐sagheera (Khirba)
55 Abtaan (Khirba)
208 Ateera (Tell& ruins)
187 Othmaan (Khirba)
77 Ado (Khirba)
120 Azeez Bahraam
109 Azeez Abda (ruins)
106 Ali khidir (Khirba)
76 Ali Rash(Khirba)
143 Al‐anz(ruins)
74 Alyawa(Khirba)
75 Alyawa&Shaykh Jooli(ruins)
140 Omar Ismaeel(Khirba)
164 Omar Awa(Khirba)
61 Omar (Khirba)
118 Omar (Khirba)
130 Aeen Kawa(Khirba)
148 Ghdeela (Khirba)
181 Alghazal(Tell)
186 Fara(Tell)
85 Fattah (Khirba)
89 Fqi Hassan(Khirba)
73 Qadir Blaani(Khirba)
100 Qadir Omar(Khirba)
66 Qala Krda(Khirba)
57 Qbra Aseelka(Khirba)
158 Qroon Al‐homor(Khirba)
56 Qoja Seelka(Tell)
128 Qoshna (ruins)

#

Time Period

VILLAGE
Sirnaj Sagheer
Sirnaj Kabeer
Al‐sagheera

NEWSPAPER # ITS DATE
1993 2/9/1941
1993 2/9/1941
1993 2/9/1941
1993 2/9/1941
Ateera
1993 2/9/1941
Osman
1993 2/9/1941
Ali Rash
1993 2/9/1941
Shoora balka
1993 2/9/1941
Azeez Abda
1993 2/9/1941
Krd Jaal
1993 2/9/1941
Ali Rash
1993 2/9/1941
Hamda steer
1993 2/9/1941
Alyawa
1993 2/9/1941
Alyawa
1993 2/9/1941
Kraw
1993 2/9/1941
Omar Awa
1993 2/9/1941
Dosra Al‐foqania
1993 2/9/1941
Adla
1993 2/9/1941
Aeen Kawa
1993 2/9/1941
Ghdeela
1993 2/9/1941
Alghazal
1993 2/9/1941
Fara
1993 2/9/1941
Joksh
1993 2/9/1941
Hinjerok
1993 2/9/1941
Krd Kradi
1993 2/9/1941
Kok Tapa
1993 2/9/1941
Makhmoor
1993 2/9/1941
Qoja Seelka
1993 2/9/1941
Qroon Al‐homor
1993 2/9/1941
Qoja Seelka
1993 2/9/1941
Qoshna
1993 2/9/1941

#

Time Period

#

TIME PERIODS
4,10,11
Recent
12
10 to 12
10 to 12
Recent
1 to 6
1 to 6
5
18
18
4
10 to 12
4
10 to 12
11,12
10 to 12
Recent
10 to 12
10 to 12
10 to 12
4,18
18
11,12
18,Recent

Time Period

1

Old Stone Age

8

Early dynastic

15 Seleucid

2

New Stone Age

9

Sumer & Akkad

16 Parthian

3

Hassunah

10 Old Babylonian

17 Sassanid

4

Samarra, Halaf,
Eridu

11 Kassite

18 Islamic

5

Ubaid

12 Assyrian Empire

19 Recent

6

Warka

13 New Babylonian

7

Jemdet Nasr

14 Achaemenid

Table I B:
Translation and
illustration of
the information
listed in Tab.
IA
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2. Satellite Photography from Digital Globe Corporation
Satellite imagery will be used in this project to provide locational data for the sites. Two
imagery collections will be employed. The first group covers an area in the vicinity of Girsu and
the second of the area around Isin. These areas were chosen because high resolution Digital
Globe imagery was available. Although Landsat (30m resolution), Aster (15m resolution), Spot
(10m resolution), Corona (2m resolution), and Aerial Photographs (1m resolution), could
potentially provide the project with the data needed for this study, Digital Globe imagery has the
best commercially available imagery, surpassing current accessible photography. Its resolution
has reached 0.6 meter (see Fig. 5). Digital Globe imagery comes already georeferenced, unlike
Corona, the other high resolution imagery.
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Fig. 5: Spatial resolution comparison among six data sources (Tell Brak, Syria)
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3. Recent Maps of Iraq
This project will also use recent 1:100.000: maps of Iraq, but they will be used
only to check the correct alignment of the maps in the Atlas, and to obtain newer views of
the project area when needed. These maps were developed in the nineteen eighties, for
use by the Iraqi military. They show many natural and man-made features, such as
canals, rivers, marshes, villages, cities, bridges, paved roads…..etc. Fortunately, they also
include numerous major archaeological tells which can be useful in determining exact
locations in comparison with the maps in the Atlas (see Fig. 6).
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Fig. 6: One of the newer Iraqi maps represents Jendli region, which provides precise locations in latitude
and longitude
14

Tools
ERDAS IMAGINE 9.1 and ArcGIS 9 are the remote sensing and GIS programs used in
this project. ERDAS IMAGINE was used to manipulate the satellite images and for
georeferencing. ARCMAP was employed to create shape files providing precise locations of the
archaeological sites.

Critical Issues in the Main Sources
Even though the atlas and the satellite imagery are two different sources, the project will
depend on them as one collective unit. Each of the two sources will complement each other. The
maps in the Atlas provide a large number of archaeological sites have been identified and the
accompanying gazetteer provides additional important information, such as site dating. On the
other hand, theses maps do not have geographical coordinates on their quad sheets and the maps
are often distorted. In contrast, the satellite photos provide accurate coordinates for each point. It
is by using these two sources together that an accurate picture of ancient settlement in
Mesopotamia can be achieved.

15

Chapter Two
Area I-Girsu

The capability of using satellite imagery to provide true coordinates for the sites
recorded in the Atlas of Mesopotamian Sites will be examined on two different geographical
areas. The first region is that around Girsu. Selecting this map of this particular area with
various regions of intensive irrigation and naked land would add more experimental aspect to the
project.

Geographical View
Area I in this project is the area around Girsu in southeastern Iraq (Fig.9), and is 2,586
sq.km. in size. The site of Girsu is located in the northwest corner (see Fig.8).
In the Atlas the al-Nasir sub-district map within the Thi Qar Province covers much same
area as the available satellite imagery shown in Fig.8. There the area around Girsu covers 1,848
sq. km.of the area covered by the satellite imagery (Fig.10). Fig.11 shows the overlap between
the satellite imagery and the map from the Atlas.
The map published in the Atlas of al-Nasir (Fig.10) includes details of the major canals
and their branches, especially in the area around the site of Girsu and to the west and south of it.
The largest of these rivers is al-Gharaf, running southward to the west of Girsu, together with
many of its tributaries in the east and the west. However, the western portion and the southwestern corner of the map appear relatively empty, since these were desert areas unlike the
densely irrigated areas around Girsu. But this does not mean that these areas were not both
16

irrigated and occupied in the past. They were, as demonstrated by the presence of archaeological
sites in the area. Our challenge, therefore, is to succeed in accurately georeferencing the map,
both the areas with detailed modern topographic information, and the empty desert area.
The map includes the locations of fifty-nine registered archaeological sites which are
distributed throughout the area. These sites are numbered and marked with a solid black triangle.
Other sites are also shown on the map. These are surrounded by dotted lines and lack numbers,
which means that information on their size and date of occupation is not included in the
publication (see Fig.10).
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Fig. 8: Available Digital Globe Imagery of the Girsu region
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Fig. 9: The position of Girsu on the map of Iraq
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Fig. 10: The al‐Nasir sub district in Thi Qar province

20

N

Fig. 11: Girsu: The approximate overlapping area bordered by the
yellow line
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Matching Map and Imagery in Area I
Our goal was to match the archaeological sites, shown on the map of al-Nasr with the
satellite imagery from the same geographic area. Two methods can be used to accomplish this
procedure.

A. Canals and Rivers as Guidance
Many archaeological sites are located on the edges of tributaries or nearby them. These
water routes can be either ancient or modern. The modern rivers, canals, or streams are clearly
visible in the satellite photos, so using these photos offers a good potential to connect them with
the old water ways, shown in the map. This technique requires finding water sources relevant to
the locations of archaeological site(s) in the Atlas and then find the corresponding canals on the
satellite image. This makes it possible to find the locations of the archaeological sites by
matching the lines of the rivers, canals, or streams. For example, three sites were identified by
tracking a canal that is adjacent to the sites in both the Atlas map and the satellite imagery. This
canal runs from west to east north of the site of Girsu (see created shape file of the canal in Fig.
12-B). The fourth site was detected to the west of Girsu in between a small river bifurcation.
This could be done because the irrigation canals in this particular part of the Atlas map have not
been altered since the 1960’s. After identifying these sites on the satellite photo, all available
information was transferred from the Atlas and remodeled digitally onto the satellite imagery.
This information can be displayed on the satellite photo, or organized into digital charts (Fig. 12
A & B).
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Fig. 12 A: Observing archaeological sites on the satellite photo based upon their
identified location on the old map
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Fig. 12 B: Illustration of sites discovered around Girsu
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Evaluation of the Method
The use of this first process for identifying sites in the satellite imagery proved to be quite
accurate. The number of sites identified on the satellite photo matches their exact locations in the
Atlas. However, this method is time consuming, since each site has to be identified on an
individual basis. Furthermore, the lines and the direction of some of the watercourses which have
served as our guides may not have been consistent over time, given the long 35-40 year time gap
between the Atlas and the imagery. Some watercourses may have moved over time, whether due
to natural processes or active reworking. Moreover, new canals may have been dug and others
may have been allowed to silt up. These processes are typical for irrigation in the flat and
consistent desert areas of southern Iraq (Postgate 2004: 6, Adams & Nissen 1972: 4). These
possible changes of rivers, canals, or streams can lead to confusion when viewing satellite photos
of a particular area, leading to inaccurate positioning of archaeological sites. These possible
changes of rivers, canals, or streams can lead to confusion when viewing satellite photos of
particular area, leading to inaccurate positioning of the archaeological sites. Therefore, this
method should only be used in areas where the irrigation networks have remained unchanged.

25

B. Georeferencing the Atlas Maps
A second approach involves transferring geographical coordinates from the satellite
imagery onto the map of the al-Nasir sub district published in the Atlas. This procedure results in
a version of the map from Atlas which is georeferenced and therefore can be linked directly with
the satellite imagery, a key step for identifying archaeological sites in the satellite imagery.
Georeferencing requires choosing at least three similar points in both the Atlas map and
the satellite photo. Additional points may increase accuracy. These points must be selected at
clearly identifiable points on both the atlas map and the imagery, such as a small structure, the
head of canal, road intersections or an archaeological site. In addition, the three georeferencing
points should be broadly spread over the two maps in order to provide better precision to the
procedure.

Georeferencing al-Nasir
As mentioned above, the map of al-Nasir sub district, and indeed all of the maps in the
Atlas, lack geographical coordinates. Fortunately, the intersecting irrigation canals in the
northeastern part of the map provide many places where it is possible to match details of
watercourses between the map and the satellite imagery in the area around Girsu. What is more
difficult, however, is the situation in the southwest and northwest part of the map, which lack the
density of watercourses that were found in the other areas. Nevertheless, it was essential to
identify points in this area for successful georeferencing to be achieved.
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As a result of this endeavor, the al-Nasir map now has real geographical coordinates with
a defined measurement system (UTM/WGS), (see Fig. 14). This allows the checking of the
locations of the archaeological sites on both the map and the satellite photos. By placing the
double viewed inquire cursor on the position of any of the archaeological sites within the
georeferenced al-Nasir map, the cursor will automatically move to the same position of that site
within the satellite photo. The site of Girsu shown in Fig. 13 is an ideal example for this method.
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Fig. 13: A geographical link between the georeferenced map of al‐Nasir and the satellite
imagery: the inquire cursor (in red) identifies Girsu in both viewers
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Fig.14: Georeferenced Map of al‐Nasir, showing its UTM Coordinates
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Evaluation of the Method
This method of georeferencing is superior over the first technique in two ways:
1- Speed: Once georeferencing is accomplished, the imagery and the map can be linked
geographically allowing the correct location of all of the archaeological sites within the
satellite images to be determined. This element is missing in the first method.
2- Accuracy: The repetitive success in matching points on the map with obvious mounds in
the satellite imagery strongly indicates that the georeferencing is correct.

This suggests that the method of georeferencing is preferable. However, the first method
of following watercourses is still beneficial as an additional check on the accuracy of the match
between imagery and map.

30

Results from Area I
Our work on the al-Nasir sub-district developed map and the satellite imagery produced
the following results:
1- Identifying the correct geographic positions of 56 archaeological sites of the 59
archaeological sites recorded in the map contained in the Atlas. The remaining 3 sites
were not found due to the unavailability of satellite photos in their vicinity.
2- The development of a shapfile with the location of these sites (see Fig. 15).
3- Combining information from the two sources. Site location and site size were
developed from the satellite imagery; whereas, the site name and the periods during
which the site was occupied were obtained from the Atlas and its gazetteer (see Table
II).
GIS georeferencing was successfully implemented in Area I. Notably, it was effective in
determining the position of the archaeological sites in the empty regions (west of Girsu) that lack
irrigation canals/rivers as guidance. Furthermore, this method made the information in the Atlas
usable.
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Fig. 15: Digital placement of archaeological sites with their ID in al‐Nasir region
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Table II: Database of the combined data for Area I sites
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Fig. 16: Application of looting rate (percentage ranges) in Area I
sites
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Fig.17: Periods of occupation in Area I
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Chapter Three
Project Testing on Area II

Having demonstrated that these techniques can make the data in the archaeological atlas
usable in an irrigated area, we needed to test our ability to use these data in an area where there
are fewer physical features that can link the older maps with modern imagery. We therefore
chose the area around the site of Isin for this exercise.

Geographical View
Area II represents the lands surrounding the site of Isin. In the available satellite imagery,
this area extends diagonally from the northwest to the southeast for 418 sq. km. The site of Isin is
located in the northern part of the area (Fig. 18). This area is located in southern Iraq about 164
km. (102 mi.) south of Baghdad, and 92 km. (57 mi.) northwest of Girsu (Fig. 19).
The Isin area in the Atlas is found on two different map sheets. The first is the map of
Albdear sub-district, which is located in Efaj district in al-Qadeseya province. This map covers a
broader region than the satellite imagery. The northern part of the satellite photo only overlaps
the old Albdear map in its southwestern part (see Fig. 20). The Albdear map has extensive
irrigation canals spreading throughout the central and western parts of the map, while small
marshes and unregistered mounds exist in the east of the area. Fifty-five registered
archaeological sites are positioned all over the map. However, only the handful of sites is in the
area where the imagery and map overlap will be included.
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The second map of Area II in the Atlas is al-Rometha district in al-Muthana Governorate.
This map shows a wide distribution of major water courses all over the area. In addition, this
region includes 60 registered archaeological sites concentrated mainly in the center (Fig. 21).
The quad sheet covers the whole middle and southern part of Area II (see Fig. 22).
Having two maps from the Iraqi atlas for one area (Area II) is advantageous to the
project. While the general overview of this project looks as if it involves two case studies (Girsu
and Isin), in fact, all results and analyses at the end of the project will have been obtained from
three maps of two regions (al-Nasir, Albdear and al-Rometha). This will ensure that the project
will have greater certainty and accuracy in its results.
The goal of this endeavor is to apply the same procedures that were used on Area I to test
whether they could be used in other regions. The Isin area presents more difficulties than the
Girsu region, and should demonstrate whether this approach is likely to be effective throughout
Iraq.
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Fig.18: Area II from the satellite shows the site of Isin bordered in red
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Fig. 19: The position of Isin on the map of Iraq.
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Fig. 20: The overlapping area of Albdear is shown as red polygon. The site of Isin is circled in blue
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Fig. 21: Old map of al‐Rometha district representing the middle and southern parts of
Isin area in the Iraqi atlas. The site of Isin is located to the north of this map
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Fig. 22: Overlapping area in al‐Rometha enclosed in red
polygon
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Georeferencing Albdear
Albdear is the upper part of Area II that contains the site of Isin. The shape of the
available imagery is not ideal, since it is long and narrow in the northwest, making it difficult to
spread the points in this area. On the other hand, the presence of some watercourses in this area
meant that we could identify the locations on the imagery of sites recorded in the Atlas based on
their position relative to these modern features (Fig. 22). Once these sites had been located in this
way, they could be used in the georeferencing of the entire image (see Fig. 23).

Fig. 23: Geographical link between the georeferenced Albdear map and the satellite
photo proving the successful operation of georeferencing. The inquire cursor points at
Telool al‐Homor site in both viewers
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Results from the Northern Part of Area II
The georeferencing of the map in the Atlas of the Albdear sub-district allowed the
following:
1- Detecting the location of all 9 archaeological sites included in the shared area of the
Albdear map sheet and the satellite imagery.
2- Developing a shapefile with the locations of these nine sites (see Fig. 24).
3- Developing an associated database combining the locational data, degree of looting
observed, and site size based on the satellite imagery and the site names and periods of
occupation provided by the Atlas (see Table III).
4- Using these data to create maps of area II-north showing site looting, percentage of
looting and periods of occupation, (see Figs. 25-26).
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Fig. 24: Site locations in Northern Isin region
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Table III: Area II‐north combined data in a digital chart.
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Northern Isin Area

Fig. 25: Looting evaluation (percentage ranges) in north Isin region
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Fig.26: Periods of occupation in northern Isin area

48

Georeferencing al-Rometha
The Atlas map of the al-Rometha district covers the whole middle and southern parts of
Area II. This map can be considered as a perfect map sheet for georeferencing due to its
rectangular shape, variety of observable features on the ground, the broad distribution of its
archaeological sites, and the presence of modern canals. All these should be beneficial when
applying georeferencing. However, it was found that the poor accuracy of the map in the Atlas
made it largely impossible to georeference it in the normal way. No one-to-one relationship
could be found between the data in the Atlas and that in the satellite imagery (see Figs. 27&28).
In order to overcome this problem, a more advanced level of georeferencing had to be
used. This process consists of choosing 8 or 12 specific points, rather than 4, before running the
operation. This serves to average out any errors that might exist in the original map. In addition,
newer Iraqi military maps with precise geographical coordinates assisted in improving the
performance of the procedure (Fig. 29). Since it is easier to find shared points between two maps
than it is between a map and satellite imagery, the al-Rometha georefrenecing was related to the
Iraqi military maps of the same area. The Atlas map of al-Rometha district responded to the
newly employed techniques. The transfer of the coordinates did not have the same level of
accuracy as it had in the case of al-Nasir in Area I and Albdear in Area II-north. This is due to an
inaccurate geographical grid setting on the map published in the atlas. Nevertheless, the
operation was sufficient to allow us to correctly identify the archaeological site locations, even if
the map and the imagery did not place them in exactly the same place.
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A. Incorrect

B. Incorrect

C. Correct

Fig. 27: Samples of incorrect and correct data transfer
through georeferencing
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Fig. 28: Inaccuracy of the inquire cursor giving a misleading location of an archaeological site
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Fig.29: Four quad sheets of old Iraqi military maps that assisted the project procedures
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Results from the Southern Part of Area II
The georeferencing of al-Rometha map in the Atlas resulted in the following:
1- Identifying the locations of all 16 archaeological sites included in the area of overlap
between both al-Rometha and the satellite imagery (see Fig. 30).
2- Developing an associated database combining the locational data, sit size and degree of
looting observed based on the satellite imagery and the site names and periods of
occupation provided by the Atlas (see Table IV).
3- Using these data to create maps of area II-north showing site looting, percentage of
looting and periods of occupation (see Figs. 31-32).
4- GIS analysis shows that this region has a domination of Islamic era in its sites periods of
occupation (Fig. 32).
Thus, the use of remote sensing and GIS was successful in connecting the information
available in the satellite imagery with that of the maps in the Atlas for our Area II, in spite of the
inaccuracies of the maps.
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Fig. 30: Site locations in the southern Isin area. The site of Isin is located to the north-west
of this map
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Tab. IV: Digital list of the combined data of the southern
part of Area II
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Fig. 31: Looting rates in southern Isin area
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Fig. 32: Periods of occupation in southern Isin region
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Chapter Four
Detection of New Sites

While investigating site locations within Area I based upon the Atlas map sheet, we came
across a few mounds near the site of Girsu. The appearance of these locations suggested that they
are likely to be archaeological sites. After comparing the mounds’ positions with the Atlas data,
it appeared that these sites have not been recorded, either within the Atlas, or in its gazetteer. Nor
were these mounds recorded in the more recent survey conducted by the Nasiriyah museum. This
fact provided an inspiration to continue the search for potentially new archaeological sites which
may have not been surveyed before within the Girsu area.

New Sites Observation and Documentation
The procedure here was to use the satellite imagery, and an understanding of what
archaeological sites look like from space to identify areas which may represent hitherto unknown
archaeological sites. Clearly these will need to be ground truthed before we can be certain that
they are, in fact, sites.
After surveying the whole region of Girsu, the operation resulted in the detection of 252
potential new archaeological sites (see Fig. 33). In some cases were can be fairly certain that we
are indeed looking at archaeological sites, others are less certain. The confidence of the
identification of the archaeological sites varied from 50-100%. A score of 50% was given to
those types of sites that have a high potential of being artificial mounds, while the 100% was
assigned to those locations that have been looted recently since such looting is only found on
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archaeological sites. Other sites were given scores between 60% and 90% according to their
appearance.
The new sites were developed into a shapefile with its associated database recording the
site ID, looting evaluation in the area as well as of each individual site, the UTM coordinates of
the site, the certainty of site identification and site measurements (see Table V).
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Fig. 33: The location of the new sites on the satellite photo of the Girsu area
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Table V: Database of new sites in the Girsu area
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Aspects of Southern Mesopotamian Sites from the Air

The visibility of the archaeological sites can vary in the satellite imagery. Nevertheless,
most sites share the general characteristics of their appearance in the satellite photos regardless
of the circumstances. Obviously, sites cannot be observed when the imagery was taken on a
cloudy day or when there was a dust-storm. A more significant factor that influences the
visibility of archaeological sites is the percentage of soil moisture. As is well known in the
archaeological community, wet soil provides better visibility of a site’s boundaries and features.
(Fig. 34).
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An archaeological site in an arid region.

An archaeological site in a moist territory.

Fig. 34
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Despite the various appearances of archaeological sites, the aerial survey of the Girsu
area could offer illustrations of site indications and aspects in southern Mesopotamia. These
patterns also imply some guidelines that are beneficial when searching for archaeological sites
through the satellite imagery. Following are six such guidelines:
1. Looting: When random holes are observed on a small area within the satellite photo, it is
a clear indication as to the location of an archaeological .site (see Fig 35). Looters know
where the archaeological sites are and do not waste their time digging holes elsewhere.
When holes are dug to extract soil for making things like mud-bricks, the holes tend to be
larger, shallower and spread further. This can be seen in some satellite imagery.
2. Ancient structures: Due to the frequent aerial and rain erosion in the southern region of
Iraq, ancient structures, paths and rain channels on tells are sometimes visible. This is
also considered a clear indication of the existence of an archaeological site (see Figure
36).
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Fig. 35: Looting holes in three different sites detected by the aerial survey in the
Girsu area
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Fig. 36: Two visible ancient structures on two newly surveyed archaeological sites from
Girsu region. The old buildings are circled in red
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3. Walk ways: Due to the height of most archaeological sites in southern Iraq and for their
convenience, people and herds tend to go around tells rather than over them. Because of
this, we can see from the air the paths around or at the edges of the archaeological sites.
Hence, the traces of these paths can be helpful in identifying archaeological sites. This
fact can be also applicable to irrigation canals. It is easier for farmers or the government
to extend the canals through the flat area and avoid any high ground (Fig. 37).

Fig. 37: Two sample archaeological sites showing paths and canals surrounding the sites
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4. Color contrast: When performing a ground survey, the color of the archaeological site’s
soil might not look remarkably different from the area surrounding it. From the air,
however, the site often looks quite different (Ur 2003: 103). Consequently,
archaeological locations can be detected through their color difference or contrast from
the area around them (see Fig. 38).

Fig. 38: Two archaeological sites appear lighter in color than the area surrounding them
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5. Shape: One additional factor is the rounded or oval outline that is typical of
archaeological sites in this area (Fig. 37-38), and the mounding that is evidence on most
of the archaeological sites’ surfaces (Fig. 39).

Fig. 39: A rounded surface of one of the archaeological sites as indicated in the Girsu survey
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6. Cultivation: Both due to the antiquities law and the impractibility of irrigating raised
land, farmers are often obliged to leave archaeological sites as uncultivated areas in the
middle of their fields. This makes these sites quite easily visible from the air (see Fig.
40).
These observations are designed to help in the process of identifying new sites
from the air, which can then be ground truthed by the local members of the State Board
of Antiquities and Heritage.

Fig. 40: A samples of archaeological sites located in cultivated area
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Estimating Looting in the Girsu Area
Illegal digging took place in the south of Iraq after the Gulf War in 1991and more
intensely just before and after the invasion in 2003 (Stone 2008: 125). This crisis has received
the attention and sympathy of the archaeological community around the globe. Specialists in
Iraqi archaeology have provided scientific reports, which included evaluations of the looting in
southern Iraq from and after the year 2003. Illegal digging has done massive damage to the
archaeological sites but although archaeologists have been struggling to provide ways to prevent
further damage to the Iraqi sites, some in the media have underestimated and doubted the
existence of this disaster.
The aerial survey of the Girsu region provides further evidence for the destructive
archaeological looting in southern Mesopotamia. The looted archaeological sites that have been
detected in this area have never been surveyed before. Among the 252 probable new
archaeological sites observed in the Girsu region, 55 were looted in various degrees. We do not
know when the looting took place, but we do know that these sites have not been included in any
previous account of looting. Table VI shows the looting details and fig. 41 the distribution of
looted sites. The GIS analyses also show that the looters were interested in digging sites which
are on the average larger than the others in area (see Fig. 42 & Table VII).
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Fig. 41
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Tab. VI: Detailed information of the Looted sites in the Girsu area
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Fig. 42: Rate of looting (percentage ranges) in the Girsu area
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Tab. VII: Analytical data on the new looted sites in the Girsu region
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Chapter five
Conclusion

This project has shown how the use of remote sensing and GIS can be used to make old
data usable as a first step towards building a GIS of known archaeological sites within Iraq. The
shortcomings of the Archaeological Atlas of Iraq have long been a source of frustration to
archaeologists. Without geographic coordinates on the maps, the extensive data it provides has
been largely unusable. The combination of remotely sensed data and that contained in the Atlas
provide a picture of ancient settlement in this key area. The methods tested in the Isin and Girsu
areas can be transferred to other parts of Iraq, providing a broad digital picture of Iraqi
settlement.
Furthermore, the use of remote sensing and GIS has shown productive results in
recording the site looting in southern Mesopotamia. In the future, these tools can assist in
preventing further damage to archaeological sites through aerial monitoring and early detection
of illegal digging.
Based upon the success in the identification of previously unregistered sites in this
project, I urge archeologists using GIS and remote sensing methods to identify and document all
the possible sites. The approach should be conservative and inclusive and should include all sites
that have the potential of being archeologically significant, not only those that have the full set of
characteristics that assure their historical identity. These site locations could then be passed on
to the inspectors working on the area for ground truthing.
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