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Abstract

The current political instability in the Near East is at the heart of complex issues of management and protec-
tion of local archaeological heritage. In the last century, many archaeological sites have been victim of conflicts, 
which caused huge damages. Although it constitutes a well-known problem inside the international commu-
nity, a consistent and reliable report on damage is still missing.
The Crisis Areas Archaeological Database (CAAD) aims to create an online open source database, a WebGIS 
platform, for collecting data relating archaeological heritage in Near Eastern crisis areas, monitoring their status 
in real time and documenting the extent of the damage suffered by them with photos, maps and, where possible, 
a comparison with existing archaeological documentation. 
The data collected will be accessible through a dynamic, searchable and interactive on-line maps, which, will al-
low access to several data such as name, geographical references, date of survey, presence of regular excavations/
restorations, type of damage, date of damage and eventual multimedia contents of the site.
At present, a demonstration version of CAAD WebGIS regarding southern Levant is under construction. The 
goal of the project is the creation of a WebGIS available and updatable by all the scholars who, in their work, 
encounter damage to archaeological heritage in crisis areas and in all the Near East.
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(historical, archaeological, artistic and architectural 
heritage).

In this perspective, the CAAD project aims to 
develop a WebGIS in order to share data about 
the conditions of the archaeological heritage in the 
Near East. The data sharing will allow the monitor-
ing of cultural heritage in crisis areas in real time.4

At present, the project is still in the early stag-
es: we developed a CAAD WebGIS demonstration 
version in order to test the feasibility and its real po-
tential toward a full development in the future.5

For this demonstration version we used a selec-
tion of data collected by Marzia Merlonghi for her 
PhD project about damages to pre-classical sites in 
Palestine and Israel.6

Several challenges with different problems and 
solutions will be addressed in the next years by ex-
perts of cultural heritage: from cultural genocide7 
to illicit antiquities traffic.8 In this framework, it be-
comes necessary to safeguard archaeological herit-
age through a deep knowledge of the present condi-
tions of the sites. Moreover, it is important to study 

4 Currently, there are other projects that aims to moni-
tor the state of conservation of archaeological sites in the Near 
East: the EAMENA database of the Oxford University (BEW-
LEY, R. ET AL., 2016), for instance, uses almost only remote 
sensing and satellite images. This method is very useful during 
wars since it is almost impossible go safely on the ground.

On the other hand, CAAD, a was born to order data col-
lected during survey activity. Using mainly data “from the 
ground” involve a different method of observation and has dif-
ferent purposes: it is helpful in post-war situations, where there 
is a need to verify the situation together with local authorities 
and citizens. As far as we know, there are no other WebGIS 
programs developed mainly to order and collect data from 
emergency survey. 

5 Unlike most of this kind of projects, CAAD is not 
sponsored by a University or another institution.

6 Merlonghi 2015. The database we are developing 
is mainly dedicated to the southern Levant because of person-
al experience. The relative safeness of the region (if compared 
with, for example, Iraq and Syria) and, at the same time, a sit-
uation of never-ending conflict, contribute to make it an ideal 
laboratory for developing techniques of intervention in post-
war situations (Ruggiero Maniscalco 2014, pp. 93-94). 
All the data we are using are original and the collection method 
is explained in the next paragraph.

7 This term, even if it is widely disputed, indicates the de-
liberate erasing of the tangible and intangible cultural proper-
ties tied to a specific people (Starrenburg 2014; Akhawan 
2016).

8 Yahya 2008, 39-55.

1. Introduction

In war theatres (civil wars, wars, unconventional 
conflicts, terrorist attacks), in addition to civilian 
casualties, cultural heritage is also subject to serious 
damage. The loss of cultural property and archaeo-
logical heritage is a serious problem during conflicts 
and post-conflict times. The situation is getting 
worse, especially in Syria and Iraq (not to mention 
Afghanistan or Yemen), but also in countries such 
as Lebanon, Israel and Palestine.

In this climate of high political instability, cul-
tural heritage is damaged not only by acts of war – as 
the ones provided by the Islamic State – but also by 
negligence and lack of supervision by the local au-
thorities and public institutions responsible for its 
protection.

We are witnessing a never-ending drain of cul-
tural resources: in some cases, there are massive at-
tacks against heritage, like in Palmyra or in Mosul, 
in other cases, such as in Israel and Palestine, the de-
struction is slower but unrelenting.1

There is a real risk that the Near East will lose it 
all in a short span of time.2 Consequently, local peo-
ple will be facing not only the usual post-war chal-
lenges of social and economic nature, but also the 
bewilderment caused by the loss of their own his-
torical and cultural identity. 

A people without its history cannot exist3; as writ-
ten in the revision of the Burra Charter approved by 
ICOMOS in 2013 “Places of cultural significance en-
rich people’s lives, often providing a deep and inspira-
tional sense of connection to community and land-
scape, to the past and to lived experiences”.

Current conditions of generalized and wide-
spread crisis in the Near East require cultural herit-
age experts (from the Near East and from western 
countries) to develop new methodological approach-
es for monitoring and safeguarding cultural heritage 

1 The so called “second intifada” and the reoccupation of 
large parts of the West Bank in 2002 and 2003, the war against 
Lebanon in 2006, the periodic military operations in the Gaza 
Strip (Arrigoni 2009, passim) and the rockets of Hamas on 
southern Israel: all these episodes affect the conservation of her-
itage in southern Levant (Maniscalco 2005, p. 97).

2 Nigro 2014, pp. 1-2.
3 Maniscalco, Mengozzi 2002, p. 79.
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areas”.12 This form allows the collection, during a 
preliminary visit to a monument, of the main infor-
mation needed in order to check the state of histori-
cal buildings, monuments and archaeological sites 
(fig. 1). It was developed for the monuments and 
cultural properties in Bosnia and it formed the main 
tool for monitoring and safeguarding cultural prop-
erty at the end of the Balkan wars: it allows an easy, 
fast and accurate check of the situation in order to 
pinpoint the main actions needed. 

This form, with some changes due to the differ-
ent operation set, was very helpful to check the sit-
uation of the archaeological heritage in Palestine-
Israel.  

In this case, the research started choosing a num-
ber of pre-classical archaeological sites:13 the first 
step was to study the history of the archaeological 
researches in these sites and to find all the availa-
ble bibliographic and photographic material about 
them (a sample of 101 archaeological sites).14

The second step was to conduct field assessment 
in order to check the transformations and the dam-
ages the sites had suffered in the last 50 years (from 
196715 to today):16 look at the way immoveable her-
itage changes through time (confronting historical 
pictures and bibliographic material with what we 
can see on the ground) can help to save, protect and 
even restore monuments. An archive of more than 
5000 digital pictures (originals, taken by the writer 
on field between 2011 and 2016) was set up. Each 
site has a folder with pictures, joined with a digital 
copy of the form completed during the survey. This 
database is constantly updated.

12 Maniscalco 2007, p. 89.
13 Pre-classical sites are more fragile and exposed because 

of the materials used in these eras. Moreover, in historical Pal-
estine, a main part of the ideological/political battles centre on 
the pre-classical period, especially the early Iron Age.

14 The sites were surveyed by Merlonghi during her PhD 
researches. The sample covers most of the territory of Historical 
Palestine (Israel and Palestine) from the Galilee to the Negev.

15 The 1967, the starting year of the Israeli occupation in 
Palestine (as stated by the UN Resolution 242) it is a symbolic 
date and marks a gap in the history of archaeology in southern 
Levant.

16 The fieldwork is very important in order to provide a 
better understanding of the problems. Infact, the development 
of solutions could be different for every single situation.

the anthropic9 causes of decay and to find possible 
solutions. 

An on-line database with as much information 
as possible about sites (documenting the extent of 
damage with pictures, maps, plans, videos) is key in-
strument for understanding typology and causes of 
damage and it will empower us to prevent them.10

The definitive goal of the CAAD project is to 
develop an online open-source application updated 
by all the scholars and local authorities who, during 
their work, encounter damage to archaeological 
heritage in Near East: it will thus be possible to ac-
quire information on a growing number of sites in 
conflict areas, monitoring their changes across time.

2. Working method in post-war contexts: 
assessment of sites damage and data 
collection

In this regard, it is possible to define a working 
method in emergency survey and intervention. This 
method is based on the experiences of Fabio Ma-
niscalco in Albania, Kosovo and Bosnia during the 
1990s. Maniscalco, when he served as officer in the 
Italian Army, developed one of the first methodolo-
gies for monitoring and protecting cultural heritage 
in times of conflict.11 In the early years of the new 
century he began working in Palestine but his pre-
mature death left this work unfinished.

Maniscalco’s pioneering surveys and emergency 
interventions started a new phase of cultural her-
itage protection during and after conflicts. In the 
surveys conducted during the peace-keeping op-
erations in Albania and Bosnia Herzegovina, Ma-
niscalco used a schedule developed by himself, the 
“Form for the immovable cultural heritage in crisis 

9 We excluded all the natural causes since the main goal of 
this project is to focus on the political crisis and war situations.

10 The method for collecting this data will be explained in 
the next paragraphs.

11 Sudiro, Rispoli 2015, pp. 40-44. Maniscalco also in-
troduced the protection of cultural heritage in the Italian army 
and trained a team of soldiers during the peace-keeping mission 
“Alba”, in Albania in 1997, as an application of the 7th article of 
the Hague Convention for the Protection of Cultural Property 
in the Event of Armed Conflict, signed in the Hague in 1954  
(Sudiro, Rispoli 2015, pp. 64-68).
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Figure 1
Form for immoveable cultural heritage in crisis area. (after Merlonghi M. 2016, p. 3)
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The second challenge was to manage all the data 
collected and create the CAAD.

From the survey emerged four kinds of damage: 
military or war damages, damage from modern con-
structions, damage due to illegal digging and general 
damage due to deterioration or missed restoration. 
Often a place can suffer from two or more different 
kinds of damage.

Finally, some interviews with local archaeolo-
gists and people living near sites (especially in the 
occupied West Bank) were collected in order to un-
derstand in greater detail the connection between 
population and archaeological heritage.19 The inter-
views were briefly reported in a section of the form: 
they allow to figure out what was the main cause of 
damage. These interviews would also state the way 
the presence of experts (both native and foreign) 
can help to preserve the archaeological remains.

3. Four main categories of damage

Obviously, the division of in four main catego-
ries is instrumental to the analysis: the shades of 
a damage to an archaeological monument could 
be innumerable. A rough division is needed in or-
der to have a first impression of the issue.20 These 

19 This is useful in a second stage of work, when the ex-
perts going to start actions of rescue and preservation.

20 In the form compiled during the survey is possible to 
find a more detailed description of every single situation.

For the sake of accuracy damage is evaluated ac-
cording to a numeric scale from 0 to 5 where the 
major score indicates better conditions:17

– 0: the site disappeared or is inaccessible for mili-
tary reasons;

– 1: the site is in very bad condition and there is a 
risk to lose it;

– 2: the site is in bad condition (missing parts of 
buildings, mud brick structures melted, wide-
spread looting…);

– 3: the site is in adequate condition but with 
some serious damage (the basic pattern of the 
site is still visible, some conservation damage is 
present or the overall environment has deterio-
rated);

– 4: the site is in good condition with some minor 
damage;

– 5: the site is an archaeological park or a protect-
ed area in a very good state of preservation.

Using this scale, it is possible to extract statistical 
data. For example, in the total sample of 101 sites 
almost 12% have grade 0, 11 % have grade 1, 20% 
have grade 2, 25 % grade 3, 17% grade 4 and 15% 
grade 5 (fig. 2).18

17 This is very useful for statistical computing.
18 Therefore, we can affirm that in Palestine and Israel, 

the conservation of pre-classical sites is not so good. Generally 
speaking, the causes are related to the situation of the occupa-
tion and to the ideological and physical struggle between Jewish 
and Arab population.

Figure 2
Pie chart with percentage of the degree 
of damage in a sample 
of 101 archaeological sites 
(after Merlonghi M. 2016, p. 4)
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small territory.26 Other factors are, the military Is-
raeli occupation of the West Bank and the con-
struction of illegal settlements (fig. 4).27 

3. Illegal diggings are widespread in all the 
Near East and, usually, they are due, mainly, 
to the request of the illegal market. The illegal 
excavations are common where there is need 
for money and where there are negative feelings 
(or not feelings at all) for the past among local 
population.28 In a conflict area, the illegal traffic 
of ancient objects spreads whenever the national 
authorities are no longer able to control sites 
and antiquity shops. Illegal diggings are cause of 
the destruction of archaeological stratification 
and damage to the underground structures. 
Examples are Kamid el-Loz in Lebanon (Fisk 
1989, 249-52), Nippur, Hatra and numberless 
places in Iraq and in Syria. These places were 
almost destroyed by looters (fig. 5). Remote 
sensing is very useful to investigate the presence 
of this kind of damage but only on-site 
assessment allows to understand the frequency, 
the deep of the excavations and the damage to 
the underground structures.

4. General deterioration:  fires, vandalism and 
lack of conservation measures are the last kind 
of damages investigated. Some factors influ-
ence the politics of in situ conservation:29 a val-
ue-based approach could penalize some sites 
just because they are not connected with the 
predominant stakeholder groups.30 A correct 

26 Especially in seventies and eighties the management 
plans developed by the Israeli military authority, the Civil ad-
ministration for Judaea and Samaria, disregarded the archaeo-
logical heritage of the Palestinian hills, causing destruction of 
ancient landscapes and sites (Piccirillo 2002, 271-73).

27 Iwais et Al. 2010, p. 103. Frequently Israeli colonial 
settlements are near or directly above biblical sites such as Shi-
loh (Tell Seilun) or Hebron (Tell Rumeidah).

28 Sajey 2010, p. 62; Al-Houdalie 2010, p. 36; 
Yahya 2008, p. 498. In the mind of many Palestinians, archae-
ological sites relate to confiscation of land by the Israeli army. 
It is understandable that looting or destroying sites is a form of 
defence against expropriation.

29 Bandarin 2011, pp. 7-16.
30 Valentino, Misiani 2004, pp. 30-33.

main kinds of damage are the most common dam-
age that occur not just in southern Levant but in 
every war theatre too.

1. Military damages are those related directly with 
a conflict situation, such as bombing, rockets, 
use of weapons on archaeological monuments, 
military installations on a cultural or archaeo-
logical site, occupied and closed areas. This kind 
of damage are widely spread, e.g., in Syria, Iraq21 
and Yemen. In addition, the damage caused by 
airstrikes and terrestrial attacks with mortars 
and artillery are very common. In Syria, Iraq and 
Afghanistan, we assisted to the intentional de-
struction of monuments using mines and vari-
ous explosive devices. This is the worst kind of 
damage since a rocket or a mine can cancel in a 
few second an entire monument.22 In our sample 
of 101 sites, just the 10% suffered direct military 
damage, especially sites in rural areas and near 
the “separation wall” (fig. 3).23

2. Modern constructions affect the conservation 
of archaeological sites especially in places where 
there is low attention to cultural heritage or 
where a central agency for building management 
is missing and there is a high rate of demographic 
increase.24 Modern constructions are a common 
problem in the countries rich in archaeological re-
mains or in places where a sort of sensitivity about 
the past is missing for social and historical rea-
sons25. In the sample studied, 33% of the sites are 
covered by modern constructions such as houses, 
streets and infrastructures: one of the main caus-
es is the high rate of population increase in a very 

21 Fales 2005.
22 Maniscalco 2007, pp. 67-96.
23 Maniscalco 2006, pp. 85-85.
24 Iwais et Al. 2010, passim.
25 In the case of Palestine it is possible to observe a real de-

tachment from the pre-islamic heritage. The reasons are various 
but, basically, they are tied to the fact that archaeology in Pales-
tine had a colonial approach from its start in nineteenth cent. 
(the Arab population was only marginally involved in the re-
searches). Even now, a decolonization of the archaeology is still 
missing as underlined by Glock, Taha, Gori, and other scholars. 
See Glock 1994, Taha 2010, Gori 2013.
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Figure 3
Khirbet el-Makhruk, 
Jordan valley:  
firing position in concrete 
built directly on Iron Age 
remains 
(original picture taken 
by the author in 2012)

Figure 4
Hebron, Tell el-Rumeideh: 
a palace in the illegal 
settlement was built in 
2004 directly on the ancient 
remains 
(original picture taken 
by the author in 2012)
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Figure 5
Tell Kheila, 
Hebron Governatorate: 
debris from 
an illegal excavation
(original picture taken 
by the author in 2012)

Figure 6
Samaria, 
Omri’s Palace in 2014
(original picture taken 
by the author in 2014)
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4. The CAAD WebGIS: 
a quick overview

A WebGIS is a geographic information systems 
(GIS) published on web. It is therefore an extension 
of the web application born and developed to man-
age digital cartography. A WebGIS project is distin-
guished by a GIS project for the specific purpose of 
information and communication sharing with oth-
er users. It is a really flexible platform, suitable for 
research and monitoring purposes.

For our project we want to develop a platform 
that is accessible to everyone, without restric-
tions by proprietary software license. According 
to open-source policies, in order to design and de-
velop CAAD we chose resources and tools that re-
spect this view. This choice is in accordance with the 
web services for making data available in conform-
ity with the so-called Open Geospatial Consortium 
standards.36

The CAAD development must take into ac-
count the following criteria:

1: Low maintenance and development costs: one of 
the issues in managing a WebGIS is to have a serv-
er (hardware). Unfortunately, traditional servers 
are too expensive and wasteful at level of energy 
consumption. In addition, due to lack of funds, 
it is not possible to make use of cloud services, 
such as cloud storage for storing large amounts of 
data, making them available on Web. Similarly, is 
expensive to rent small servers in specialized da-
tacenter. The ideal solution for ensuring cheap 
support for the CAAD could be provided by 
Raspberry Pi, a single-board, low-cost, but high-
performance computer first developed in the UK 
by the Raspberry Pi Foundation.

2: Easy-to-use accessibility: operators and users 
should be able to consult and operate on CAAD 
by means of not high-performance devices or 
in areas where, for various reasons, high-speed 
internet connectivity services are not availa-
ble. An accessible WebGIS must  be well coded 

36 Castronova, Goodallb, Elag 2012. For more in-
formation: https://www.opengeospatial.org/standards.

approach to the heritage should underline the 
universal importance of the historical proper-
ties: the concept of shared heritage is a modern 
and valuable approach to the interpretation of a 
cultural site. Shared heritage concept applied to 
a post-conflict theatre allows avoiding possible 
vandalism and reprisal against the cultural her-
itage of the enemy.31 The management of a site 
or a monument needs to involve all the commu-
nities living in the area, in order to get out of the 
ideological struggle.32 Moreover, community 
based management can be a tool of micro-eco-
nomic development in depressed areas: in many 
cases it was possible to develop very promising 
projects such as in the Samaria-Sebaste33 and 
in Tell Balata.34 The concept of shared heritage 
should point toward the intrinsic value of the 
cultural property (fig. 6) as a living place, a place 
that bears significance by itself for all the com-
munities living in the area35.

After identifying all the main damage, the last chal-
lenge was managing all the data collected. The better 
way to manage the complex situation, to study pat-
terns for the various areas and to underline possible 
similarities between distant places seemed to create 
a WebGIS platform.

Thanks to interactive cartography is possible to 
understand general and specific problems of conser-
vation in a crisis area, managing various typologies 
of data and identifying patterns in grade or in cat-
egories of damage. Since on line, these maps are a 
precious source of information for scholars all over 
the world: a tool to spread knowledge about cultur-
al heritage in danger using a uniform recording sys-
tem. This kind of tool is powered by WebGIS.

31 Bandarin 2011, pp. 7-16.
32 Valentino, Misiani 2004, pp. 26-27.
33 Benelli, Hamdan, Piccirillo 2007.
34 Van den dries, Van der Linde, 2012.
35 Perring, Van der Linde 2009, pp. 197-200.
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2) MapServer 7.0  GIS engine39: server for map pro-
duction. MapServer manages WMS (Web Map 
Service)40, WFS (Web Feature Service)41 and 
WCS (Web Coverage Service)42 standards for 
supplying through web of raster and vector car-
tography.

3) PostgreSQL: object-relational database (ORDO-
BMS). It uses SQL language for data querying.

4) PostGIS: provides spatial objects for the Posto-
greSQL database, allowing storage and query of 
information about location and mapping43. It’s 
able to handle both alphanumeric data and vec-
tor elements in the same record format.

5) Pmapper: offers widespread functionality and 
multiple configurations in order to facilitate 
the setup of a MapServer application based on 
PHP/MapScript44. 

The MapFile defines the relationships between ob-
jects, points MapServer to the pace data are located, 
defines how things are to be drawn and, how to cre-
ate and use maps and their layers.45 

The Template files are the common HTML pag-
es provided with MapServer specific parameters and 
variables. They are what a user can watch on brows-
er, so they are used to present maps and cartograph-
ic objects.

The CGI is the real engine of the CAAD Web-
GIS. It is started up by the web server, it processes 
both the MapFile settings and the template files de-
fined by the user’s parameters and returns the pro-
cessed outputs as maps, cartographic objects, vari-
ables values and query results shown in the template 
files. Every CGI output is a temporary image or val-
ue updated at each CGI work session.

quests via HTTP.
39 http://www.mapserver.org/
40 http://www.opengeospatial.org/standards/wms/
41 http://www.opengeospatial.org/standards/wfs
42 http://www.opengeospatial.org/standards/wcs
43 http://www.postgis.net/
44 http://www.pmapper.net/
45 http://www.mapserver.org/mapfile/

well, easy to navigate, and working in everyone’s 
browser without the need for additional plugins 
or special tools.

3: Simplicity and ease of use: we choose an intuitive 
user-friendly interface. It is not overly complex but 
is straightforward, providing quick access to com-
mon features and commands for average users. 

In this regard, the final version of CAAD WebGIS 
will be developed on three access levels:

a) Occasional User: public access. The access will 
be public, and it will be possible to query the da-
tabase with a specific widget, display the alpha-
numeric results and the associated media files in 
an appropriate form.

b) Registered User: private access. The user will 
be able to login only by personal credential to 
download multimedia file.

c) Administrator: private access. By personal cre-
dentials, the user be able to insert, delete and up-
date the data inside the WebGIS.

This feature is not present in demonstration ver-
sion, because it is not on line and it is working only 
on local server.

For coding the CAAD WebGIS we’re using, for 
the server side, PHP scripts.  PHP is a server-side 
scripting language designed primarily for web devel-
opment. Through the coding languages server-side 
as PHP it’s possible to query the database data need-
ed for building dynamically web pages.

Indeed, for the client server, we’re using JavaS-
cript and HTML.  For displaying map data in web 
browsers, with no server-side dependencies, we’re us-
ing OpenLayer, a JavaScript library. To facilitate the 
interaction between Client and Server side we use 
JQuery, a multi-browser JavaScript library designed 
to simplify the client-side scripting of HTML.

CAAD WebGIS is developed using different 
tools:

1) Apache HTTP Server 2.437: web server38.

37 https://httpd.apache.org/
38 A web server is a computer system that processes re-
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Figure 7
Home Page of CAAD WebGIS

Figure 8
A sample query in CAAD WebGIS for looking at sites damage score
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5. Conclusions

To summarise, CAAD WebGIS will allow to re-
construct information on a growing number of ar-
chaeological sites in conflict areas of Near and Mid-
dle East and monitor their changes through time.

As cultural heritage experts, we should improve 
the use of new technologies and web sharing instru-
ments to strengthen our efforts in saving archaeo-
logical heritage in crisis areas. Keeping in mind that 
technology is no more than a useful instrument, it 
is of the utmost importance to investigate the real 
causes behind the destruction of cultural heritage in 
order to be ready to work, together with local popu-
lations, in post-conflict time. This would be the last 
step of the preservation work: the recovery of his-
torical memory of a community through the protec-
tion of its cultural heritage. Working in crisis and 
post-conflict areas means especially to flank com-
munities to restore dignity and to give the cultural 
property an active role in the reconstruction of soci-
ety and economy. 

The data entered CAAD WebGIS for each site 
currently are:
– name;
– date of survey;
– last excavation year;
– main damage;
– other damages;
– score of the grade of damage;
– link to a folder with images and multimedia files;
– link to digitalized original schedules filled out 

during the survey.

From the home page the user has access to MapS-
erver template files, in order to query and open the 
map (fig. 7). By clicking on each site is possible to 
read all the information about it. Changing the re-
search parameters and the map layers, is also pos-
sible to see the archaeological sites as dots in gray-
scale, according to the level of damage severity, from 
0 to 5 (fig. 8). 
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