
Information Systems applied to the management and protection
of the World Heritage Sites

Abstract
This paper illustrates the benefits of information systems as a tool for promotion and preventive monitoring of
World Heritage Sites.

It is based, on the World Heritage Centre’s experience at the application and capacity building on information sys-
tems.

The potential of this technology is exposed throughout a series of case studies, specifically dealing with the devel-
opment of a global web portal for ‘UNESCO’s World Heritage Centre and strengthening capacity for site managers
and conservation experts on Geographic Information Systems (GIS).

Furthermore, outlines and requirements will be presented, including the need of a conceptualization strategy for
adequate implementation of such systems for management of World Heritage Sites, making emphasis on the need
of preventive monitoring and promotion of properties.

1. Introduction
For over 30 years, the nations of the world have
sought to encourage the identification, protection and
preservation of cultural and natural heritage of “out-
standing universal value” to humanity. This is em-
bodied in an international treaty, The Convention
concerning the Protection of the World Cultural and
Natural Heritage, adopted by the United Nations
Educational, Scientific, and Cultural Organization
(UNESCO) on the 16th of November, 1972.

Currently, ‘more than 170 countries have adhered to
the Convention, making it one of the most universal
international legal instruments for the protection of
the cultural and natural heritage’.

This evidences the increasing number of sources of
information available about World Heritage, ranging
from operational matters, tourism, conservation and
protection.
The management of world heritage sites deals with
the implementation of management plans, which are
based in cooperation with stakeholders the identifica-
tion of threats affecting the integrity and significance
of sites. This plan is part of the nomination file,

meaning that is should be implemented from the time
when the site is nomination procedure.

Information systems and specifically Geographic In-
formation Systems can play an important tool in the
management of those sites.

Many purposes can be identified in the application of
GIS for World Heritage, some of the most relevant
are:

- Advanced of sciences: knowledge, improving what
is know about a site

Geographic Information Systems : benefits
and constraints

Benefits
- Storage, retrieval and management capacity of
different sources of information on a single plat-
form (geographic data, documents, photographs,
etc)

- Customizable queries: to get different results
from the sources stored

- Portability
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Constraints
- Requires specialized training
- Equipment investment: software and hardware
- Obsolesce overtime
- Misleading results if system not adequately de-
signed

Geographic Information Systems and World
Heritage: the role of recording, documenta-
tion and information systems in protecting
World Heritage

The World Heritage convention’s operational guide-
lines states that ‘Geographic Information in digital
form is encouraged if possible, suitable for incorpo-
ration into a GIS (Geographic Information System’,
specifying that in this case the delineation of the
boundaries (nominated property and buffer zone)
should be presented in vector form, prepared at the
largest scale possible’ (WH, 2005)１.

This interpretation is an invitation to state parties to
make use of this technology when presenting nomi-
nation, but does not specify protocols on how the in-
formation is submitted. In this sense, this area repre-
sents a potential for further research.
However, going beyond what is being stated offi-
cially, geographic information systems can be de-
signed and implemented through a series of phases:

Conceptualization phase:
System definition:
This phase is developed through reviewing a number
of issues, including:

- Scope definition: in terms of world heritage:
nomination file preparation, monitoring of exist-
ing enlisted sites, and for site management.

- User defition: taking into consideration stake-
holders needs to empower the use of the system:
‘users requirements assessment’ (Box, P., 1999,
p. 51)２.

- Metadata specifications from archival sources:
what is known about the site and what needs to
be understood and how their reference, using a
rating system evaluating quality and level of

relevance
- Understanding spatial features: components of
the site.

- Identification of indicators: condition, signifi-
cance, integrity, hazards, threats, management,
etc

- Site boundaries: cultural, legal and physical
- Timeframe: time expand
- Geographic coverage: area to be studied
- Identify information gaps in the information ob-
tained from archival research and that can affect
the system

- Cost/benefit analysis (Box, P.,1999, p.53)３ : sus-
tainability of the proposed system, requirements
in terms of staff, equipment and facilities in rela-
tion with the investment and results expected

Available and emerging recording, documentation
and Information Systems
- Terrestrial techniques: direct or indirect (image
and non-imaged based)

- Remote sensing: satellite images (images satel-
lites), aerial photographs and radar penetration
techniques

System procurement : formulation of a mapping
strategy
Formulating a mapping strategy is important before
going to the site and start working. It should be the
product of the revision of the different variables that
will affect the survey and subsequently the desired
GIS to be implemented.
These variables can be categorized on two: site vari-
ables and mapping instruments variables.

Site variables:

* The extent and quality of the survey
* Accessibility
* Timing
* Risk Assessment

The extend and quality of the survey: map output:
scale and level of detail: It deals with the complete-
ness and reliability of the maps resulting from survey
and/or archival research to prepare a base map for

1 World Heritage Convention Operational Guidelines, (last visited 5/10/2005)
2 Box, P. GIS and Cultural Resource Managements: A manual for Heritage managers’, UNESCO, Bangkok 1999, p. 51.
3 Ibid 1, p. 53
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the system.

Scale is specifically linked to the measured dataset
output requirements, prior to start mapping the site;
is important to define the scale of the map(s) provid-
ing sufficient information for the GIS.

The level of detail deals with the elements to be rep-
resented in the map, including boundaries (frontiers),
road, buildings, etc.

In addition to this, the formulation of the mapping
strategy should also take into account the type of
control to be established to carry out the survey and
the method chosen. But this will be discussed more
in depth during the course of other sessions.

Accessibility: deals with availability of power, light,
access, vegetation clearance, occlusion, and site con-
tact. As well as accessing background sources.

Access, occlusion, and vegetation clearance ranges
from ownership issues and problems related to the le-
gal status of the object in terms of environmental
limitations (weather condition, sun light), and other
physical limitations (distance and local facilities for
operating the surveying equipment).

Timing: this variable deals with the time available
for on- and off-site work. The selection of a tool for
documentation and dissemination (diffusion) is af-
fected by the amount of time available for perform-
ing the task.

Risk Assessment: evaluate the risk associated to car-
rying out a survey, taking into consideration the hu-
man factor and damage that the equipment could en-
counter due to weather conditions (dust, light, heat,
etc).

Mapping instrument variables:

This number of variables is useful as a guideline to
evaluate the selection of the most convenient combi-
nation of tools. Nevertheless, this evaluation should
be carried out based on previous knowledge of the
variables associated to the site and requirements of

the cartography of the GIS.

Speed: it is expressed in terms of the time that it
takes a tool to perform a measurement records
(points, vectors, photographs, etc) in a specific period
of time (second, minutes, hours, days, etc.). As well
as, the time required for work off- and/or on-site.

Precision: it is expressed in the accuracy (exactitude)
(distance, position, and angle measurement) of a sin-
gle measurement recorded or a combination of meas-
urements recorded.

Measuring Range (distance de measure): associated
with the maximum distance capacity of the tool to
collect a measurement record.

Field operability: it is the capacity of a tool to be
transported and its robustness to operate under ex-
treme atmospheric conditions. As well as, the avail-
able local facilities requirement to ensure proper per-
formance and the effects of the ‘adjustments and cor-
rections’ (Hewitt, R., 1976, p. 81)４ required when op-
erating in the field.

Robustness: deals with the actual instrument’s
weight, sensitivity to atmospheric conditions, such as
temperature, rain, humidity, sunlight, and illumina-
tion. As well as, sensitivity to unstable floors (vibra-
tion).
Portability: deals with the level of portability, inde-
pendent operating time (power supply: batteries), fra-
gility, and weight when transported.

Adjustment and corrections: the procedures required
to adjust the instrument each time it is used will have
an impact on the selection of the tool. This field also
deals with the variable ‘expertise’ mentioned in vari-
ables associated to the object. This type of adjust-
ment should be controlled and repeated during the
whole process of surveying.

Furthermore, corrections will deal with adjustments
dealing with atmospheric conditions.

Occlusion: this variable deals with the tool operabil-
ity in areas with severe occlusion from vegetation,

4 Hewitt, R. ; Guide to Site Surveying; Architectural Press, London 1976. p. 81.
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urban characteristics, lighting, and other variables af-
fecting the collection of measurements records.

Based on Box’s GIS implementation section on his
‘GIS and Cultural Resource Managements (Gestion
de Ressource Culturelle): A manual for Heritage
Managers’ (1999, p. 54)５, three work stages can be
identified when implementing a Geographic Informa-
tion System:

- System design
- Operational phase: monitoring of indicators for
preventive conservation: recording indicators
- Evolution and maintenance

System design
The conceptualization phase has provided sufficient
information about the aim of the project, timeframe
and available resources. The system design should
implement those concepts into computer systems, in-
cluding :

- Geographic base map(s) to be used: availability
and requirements

- Database design: including fields, relational
links, etc

- Equipment selection: software and hardware
available for the budget estimates

Operational phase
This work phases deals with the actual implementa-
tion of the system, from the collection of data in the
field and/or archives using hand-written forms, pho-
tography and maps from actually inputting data and
managing the system.

Evolution and maintenance
It is essential to point out that beyond the need of
having up to date software and hardware, the most
important issue to maintain is the data, obsolete file
formats can be a critical disadvantages of electronic
systems. The institution implementing the system
should guarantee that staffs is permanently trained on
the use of the system and that software-hardware up-
grades would not produce lose of data.

Phases of study in a conservation plan and the
role of documentation
The conservation of cultural heritage is developed
following a series of work phases, involving ‘analy-
sis , diagnosis , therapy and controls’ (Searls,
C.L., L. Binda, Van Balen, K. et al, 1997, p. 199-
221)６.

Analysis corresponds with the phase of the re-
search to acquire significant data and informa-
tion on the different dimensions of the heri-
tage. It is essentially multi-disciplinary.

Diagnosis corresponds with the phase of the
identification of the values (aspects of authen-
ticity), causes of damage and decay. It is the
synthesis of the gathered information and their
confrontation. Diagnosis should lead to defini-
tion of objectives and aims, based on deliber-
ate and clear choices that on their turn are
based on generally accepted restoration princi-
ples.

Therapy corresponds with the phase of the
choice of the remedial measures and their exe-
cution.

Control refers to the phase of checking the ef-
ficiency of the interventions. In order to
achieve minimal impact on architectural heri-
tage, using funds available in a rational way, it
is usually necessary that the study repeat these
steps in an iterative process. The different
fazes are following each other but frequent
loops to previous phases have to guarantee
that each step is only made when enough and
validated information is available (Van Balen,
K., 2000)７.

Information systems can be used to record each of
these phases and subsequently evaluate their effec-
tiveness.

5 Ibid 1, p. 54.
6 Searls, C.L., L. Binda, J.F. Henriksen, P.W. Mirwald, A. Nappi, C.A. Price, K. Van Balen, V. Vergès-Belmin, E. Wendler, and F.H. Wittman,
1997. Group Report: How can we diagnose the condition of stone monuments and arrive tosuitable treatment programs? Saving Our Architec-
tural Heritage: the conservation of historic stone structures. Eds. N.S. Baer, and R. Snethlage, p.199-221. Chichester: J. Wiley and Sons Ltd.

7 K. Van Balen ‘RILEM TC old and new Mortars: Report on External Requirements’, Preliminary draft, Leuven, 2000
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2. Case studies

Information System applications developed
during the redesigning of a global web portal
for ‘UNESCO’s World Heritage Centre.’

The World Heritage website receives approximately
1/3 of all UNESCO web traffic, making it the most
important tool for promoting the protection of World
Heritage around the world.

Therefore the Centre has developed a number of web
tools that can manage the detailed information on the
788 properties currently recognized and protected by
the Convention with a growing database with
crosslinks to data on the governments (State Parties),
activities (projects supporting heritage properties),
news and events, and publications about world heri-
tage.

This Information System engine enables the broad
public access to rich content on heritage. Each of the
official properties on the World Heritage List can be
accessed geographically using a dynamic world map,
by region, by category or by simple typing its name
on the search engine. A dynamic page is assembled
for each property, providing access to a growing list
of data, from inscription information to official ac-
tivities, state party facts, news, events, and a growing
array of rich media data (from images to panoramas,
movies, CAD files, 3D point clouds (nuages de
point), and virtual reconstructions). In conjunction
with the Virtual Heritage Network (VHN), and using
distributed database architecture, the majority of this
rich media data is to be cross-fed from repositories
on the VHN servers.

These tools developed for the World Heritage portal
can be also implemented at the site level, a web por-
tal could not only serve as a promotional tool, but as
an instrument to exchange ideas with other experts
and site managers around the World.

Strengthening capacity on Information
Management

The UNESCO World Heritage Centre is currently de-
veloping a number of assistance packages to assist
developing countries in the conceptualization and im-

plementation of Information Systems to improve the
management of sites.

This idea was developed through the outcomes of the
series of Periodic Reporting carried out around the
different regions of the World in the past years.
These reports have provided the World Heritage com-
mittee with assessments on ‘the legislative and ad-
ministrative provisions they have adopted and other
actions which they (the State Parties) have taken for
the application of the Convention, including the state
of conservation of the World Heritage properties lo-
cated on its territories’ (Extract of paragraph II .B .69
of the Operational Guidelines for the implementation
of the World Heritage Convention).

Among one of the most critical issues reported have
been the inadequate implementation of the conven-
tion and management of sites, revelling:

- Lack of an appropriate long-term management
strategy for the protection and conservation of
the sites, including periodic condition monitor-
ing (maintenance), periodic values assessments,
prevention, and presentation to visitors.

- Lack of capacities in conservation techniques
and monitoring activities’

These statements are based on inappropriate or non
existing definition of territorial boundaries and buffer
zones of the sites that prevents control of the deterio-
ration factors of the sites (urban expansion, road sys-
tems, agriculture etc.).

Furthermore, hardly any site has coherent, such as
and on-going documentation and monitoring system’
(Extract of paragraph 1.4. Management and conser-
vation of the World Heritage Sites - Document WHC -
03/27.COM/INF .20 A: Regional Program for the
Arab States)８.

Rapid Assessment : GCI/WMF State Board of
Antiquities and Heritage of Iraq Training
course

The training course was organized in the framework
of the ‘Getty Conservation Institute and the World
Monuments Funds Iraq Cultural Heritage Conserva-
tion Initiative’ (WMF, 2004)９ with support of United
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National Educational, Cultural, and Scientific Organi-
zation (UNESCO) and with the assistance of the De-
partment of Antiquities of Jordan, English Heritage,
the U.S. National Park Service, and the American
Center of Oriental Research.

Currently, ‘the Getty Conservation Institute
(GCI ) - World Monuments Fund (WMF ) Iraq
Cultural Heritage Conservation Initiative and
the Iraq State Board of Antiquities (SBAH ) are
currently refining a methodology for the rapid
assessment of archaeological sites and historic
architecture in Iraq. This system is designed to
provide essential information on the current
status and condition of sites and monuments in
the aftermath of war and continuing looting’
(GCI/WMF, 2004)１０.

The training has been organized for the State Board
of Antiquities and Heritage (SBAH) personnel, focus-
ing in rapid assessment of buildings and sites, includ-
ing:

‘administrative status, management issues, geo-
graphic coordinates , topographic location and
land use, period of occupation or construction,
architectural features, disturbances and threats ,
physical conditions, significance and integrity,
and hazards to personnel in the area of the site.
Some of this information will be gathered
through documentary research with historic pho-
tographs , maps, archaeological field reports,
architectural plans, and other archival docu-
ments prior to field assessments. Digital images
of sites and their noteworthy features and condi-
tions will also be captured through field activi-
ties’

‘The rapid assessment program will utilize a va-
riety of technological tools for recording heri-

tage sites that have been provided through fund-
ing from UNESCO , the U .S . National Endow-
ment for Humanities, and the J .M . Kaplan
Fund , as well as donations from the Environ-
mental Systems Research Institute, Inc. (ESRI ).
These include tablet computers , Global Position-
ing System (GPS ) units , total stations, digital
cameras, and laser distance meters.

Data gathered from the field through rapid as-
sessment will be input into the Iraq Cultural
Heritage Sites GIS (Geographic Information
System) Database, also currently in develop-
ment through the GCI -WMF Iraq Initiative. The
GIS , when fully developed , will provide a na-
tional inventory of archaeological sites and
monuments in the country . The system will al-
low the authorities to monitor development ac-
tivities in areas of potential impact, and to co-
ordinate with other governmental agencies
measures to reduce threats to the integrity of
heritage sites. The assessment of the conditions
of the sites and of their significance will also
help the authorities to prioritize interventions
and better manage conservation resources’ (GCI
/WMF, 2004)１１..

In this initiative, Geographic Information System for
Cultural Resource Management is the core aspect.
The training exposed in this presentation evidences
the great advantages offered by this systems in as-
sessing the location, threats and condition of the
sites.

3. Concluding remarks
Protecting cultural heritage involves the documenta-
tion of different sources of information and the par-
ticipation of experts from different fields. The docu-
mentation process is based on understanding values

8 “Information management includes the collection and processing of documents and information enabling better implementation of the Conven-
tion and the effective management of the properties inscribed on the World Heritage List… The nomination dossiers prior to 1997 rarely contain
up-to-date topographical maps, geographic coordinates, photos, recent bibliographies, etc., provided by the Conservation Services and the sites.
With rare exceptions, the sites have not produced appropriate maps or measurements defining the boundaries and buffer zones. This lack of in-
formation is very detrimental to the conservation of heritage properties, because it prevents the establishment of a coherent system of legal pro-
tection, monitoring and maintenance.” (Extract of paragraph 1.6 . Information management - Document WHC -03/27 .COM/INF .20 A: Regional
Program for the Arab States).

9 World Monuments Fund and Getty Conservation Institute Create Initiative to conserve Iraqi Cultural heritage http: //www.wmf.org/html/programs
/iraq_release.html (Last visited 21/12/2004)

10 Summary Description ‘Training Binder’ Training Course in the Rapid Assessment of Archaeological Sites and Historic Buildings and Iraq Cul-
tural Heritage Sites GIS Database Compilation (GCI/WMF, 2004)

11 Ibid 9
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attributed to the subject in its present state of conser-
vation.

The knowledge of the site can be enhanced by the
use of Information Systems ; they offered a number
of advantages to identify indicators affecting the state
and significance of the site.

In this sense they are very useful or World Heritage
Sites management. However, it is important to carry
out an adequate conceptualization prior to imple-
menting a system.
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