
Protecting World Heritage Sites in Iraq 
Human Issues 

P
ro

je
ct

 
The ‘Open Initiative on the use of space technologi es to support World Heritage sites’ �

World Heritage Sites are increasingly threatened not  only by temporal decay, but also by human activiti es such as  
agriculture, urban development, reutilization of an cient structures or parts of them, natural disaster s and  
climate change. �

In 2001, UNESCO and ESA/ESRIN launched the initiative of monitoring World Heritage sites from space, using i n  
particular earth observation satellites.  Thanks to  the union between these two big agencies, a new re mote sensing unit 
exists inside the UNESCO World Heritage Center, whose  objective is to better understand the natural and cultural  
landscape of the sites, as well as to assess change s - among which potential climate change effects.  Preservation and 
management of the World Heritage sites can be impro ved, and a more effective dialogue, awareness and c apacity  
building can be reached with local authorities.  Tw o sites in particular are being monitored:  Samarra and Ashur, Iraq. �

Samarra  

The ancient city of Samarra has been characterized by  
UNESCO as one of the sites in danger since 2002 and  
requires constant satellite monitoring, as it is threatened by 
different natural and human factors.�

Ashur 

The site of Ashur was inscribed on the List of World Heritage 
in Danger in 2003 simultaneously with its inscription on the 
World Heritage List.  It is crucial to control local climate effects 
on archaeological buildings.�
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Monitoring Samarra, the Islamic Capital  
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Multispectral images were used for the detection of anomalies and changes in vegetation.  NDVI 
analyses were performed  to assess changes in vegetation growth from 2003 to 2010.  However, 
the differences in the seasons of acquisition did not allow the creation of  Vegetation Indices and 
Density  Slice images suitable for the creation of reliable vegetation maps. 

The purpose of the project has been to detect chang es that occurred during several 
years, due to various events that have been affecti ng the archaeological Iraqi site:  from 
climate change (wind and rain) to expansion of huma n settlements and, in particular,  
cultivation expansion. For this archaeology ����related application, it is necessary to acquire 
high resolution imagery. ��

According to UNESCO, the ancient city is divided in to 25 « archaeological sheets », each 
one reporting ancient remains. The sheets are analy sed one by one, with the purpose of 
underlining the differences within them.  This is t he approach presented here. 

al-Mutawakkiliyya west 

In al-Mutawakkiliyya west, it is possible to observe archaeological 
structures that are surrounded by agricultural fields. Moreover, a  
structure (blue circle), that can be observed in the 2010 image, was not 
visible in 2002. Its shape and size seem to be pertinent to ancient 
ruins. If this is true, the reason is probably linked to strong winds and 
rains that progressively let the structure come out to the surface of the 
ground. However, in situ surveys and more satellite images are  
necessary to verify whether it is an archaeological element or a 
 modern building constructed over historical structures.�
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Ashnas East  

In these two sets of images acquired in 2002 and 2010, there is a  
visible extension of agricultural fields over archaeological structures. It 
is possible to detect changes in cultivation techniques: circular fields 
are the result of a center�pivot system of irrigation also called “circle 
irrigation”. This technique damages the archaeological walls due to the 
humidity which the building materials are particularly sensitive to: fired 
brick, mud�brick, adobe and the mortar of gypsum or mud. 

Central city  

It is possible to detect urban expansion in the city and its surroundings over years. 
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Monitoring the Ancient City of Ashur 

The ancient city of Ashur is located in the modern Qal’at Sherqat region, Iraq.  
The site lies on the bank of the Tigris river. It p resents several damaged 
structures because of the exposure to wind, heavy r ains and Tigris flooding.  
A further threat for the archaeological area is  th e scheduled construction of a  
dam to be realised some 30 km downstream.  The pres ent project aims at  
evaluating the applicability of a remote monitoring  of Ashur archaeological 
site, through the observation and analysis of chang es occurred in time over 
the area. High ����resolution SPOT5 imagery is utilized, by performing  subsets 
and co-registration of images acquired at different  periods.   

Multispectral data analysis 

Two multispectral acquisitions were used to 
perform multi� temporal analysis: 2003-07. 

In the 2003 imagery, the distinction of the 
archaeological area in two major historical 
areas is visible: a northern double�walled 
part, dated back to the 3rd millennium, with 
the presence of royal palaces, sacred  
buildings and habitation  structures, and a  
southern one, dated back to the II century, 
with a major royal building and some  
sporadic archaeological remains. 

The whole area is characterized by the 
construction of some East-West drainage 
channels (yellow arrows), which destroyed 
part of the surface archaeological structures 
in the northern area. The structures are also 
damaged by the construction of roads (red 
arrow). 

Panchromatic data analysis 

One of the main changes detected 
is the ongoing urbanization outside 
the northern and western part of the 
archaeological site.  Moreover, the 
presence of some agricultural fields 
in the southern part of the site has 
been a considerable threat for the 
archaeological remains in the past, 
as well as the wild vegetation  
growing among the structures, 
thanks to water stagnancy. They 
are clearly visible in the older  
image, while they seem to be no 
longer existing in the latest one.  
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The area is exposed to more and more frequent heavy rains, and as a consequence the Tigris level is rising in the very 
eastern part of the Ashur city when this happens.  At the same time, an important climate change factor is the general 
drought of the river (whose bed is shrinking), but it also develops sudden floods due to intense but short  
precipitations. In a place like this, even a low increase of water level is dangerous and can damage structures. 
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Ashur, as a conclusion... 

A constant monitoring action over the archaeological site 
of Ashur is strongly recommended. More multi� temporal 
imagery would be necessary, in order to compare the 
conservation condition related to the rising Tigris water, 
wind and rain erosion, agricultural and urban expansion. 
For the preservation of the site, the preparation and  
implementation of a conservation and management plan 
are needed. Dissemination of results among national and 
local authorities such as the State Board of Antiquities and 
Heritage and the Ministry of Water Resources are planned.  
Their involvement in the development of a preservation 
plan and awareness-raising is critical.�

Samarra, as a conclusion... 

High spatial resolution is very important for the detection of 
changes over time over and around archaeological structures 
and this is why SPOT�5 images were of important contribution 
to this work. For the future, it would be necessary to dispose 
of images belonging to the same seasonal period over the 
years, in order to better evaluate every kind of change and in 
order to perform density slice and NDVI analyses for the 
creation of vegetation maps useful to local authorities and 
their actions to protect and preserve the archaeological sites. 
When the national situation is easier, for instance, it should be 
possible to restore the law about the expansion of  
constructions, in abeyance since 2003.�

General comments from UNESCO  
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