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ABSTRACT: This paper describes mainly the objectives of a new activity inside UNESCO and in particular
the UNESCO/World Heritage Centre with respect to monitoring World Heritage sites using satellite images.
Satellite images being strongly linked to Geographical Information Systems, their use is also described. The 
concept of monitoring is approached and the use of Remote Sensing, particularly in developing countries is
emphasized.

1 INTRODUCTION

All States Parties that have ratified the World Heri-
tage Convention should implement all the activities 
stated by this important Convention. The associated 
implementation of the Convention is constantly 
strengthened by the decisions and recommendations 
of the World Heritage Committee which instructs 
the Secretariat to put in place a series of activities to 
enforce and improve the implementation of the Con-
vention.

Among the various activities currently under dis-
cussion is the one related with the task of monitoring 
World Heritage sites. According to the World Heri-
tage Convention, it is the main responsibility of each 
State Party to monitor the World Heritage sites un-
der its territory. The Convention also indicates the 
responsibility of all other States Parties to assist 
those States Parties that do not have the necessary 
knowledge in the area of monitoring in acquiring 
such a monitoring capacity.  

2 MONITORING 

One of the most complex tasks both in developed 
countries but in particular in developing countries is 
the establishment of the appropriate monitoring 
process for natural and/or cultural sites. Associated 
with the task of monitoring there is always the issue 
of collecting, storing and managing data and infor-
mation to better understand the evolutionary process 
occurring at the site. The most important issue is at 
the end to be able to digest this large amount of data 

so that an associated interpretation can be deducted 
to determine if the site is under some threat or not. 
Once the eventual threat has been understood a 
proper precautionary measurement can be imple-
mented. 

Although the previous statement appears to be a 
logical step, unfortunately it is frequently ignored.

An initial step towards the conservation and pro-
tection of World Heritage sites is to establish such a 
monitoring process. Such a process should be a sim-
ple on-going methodology that is based on the local 
resources and makes use of the associated local 
know-how.

This should be a well-established routine process 
where observations are registered. All observations 
are then compared to previous observations. Any 
significant difference between observations can be 
an indicator of a potential threat. The monitoring 
process should then be strengthened in order to fol-
low closely the evolution of such differences be-
tween observations. 

3 MONITORING: USE OF SATELLITE 
IMAGES

Satellite images are an excellent tool to monitor 
changes in large natural and/or cultural sites. The 
use of recent high resolution data available on civil 
satellites (1m) indicates that satellite images of high 
resolution may also be helpful to monitor medium 
size cultural sites. Although satellite images are a 
good contribution to the monitoring process, their 
direct use might require complex equipment and 
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specialized expertise, not always available. In order 
to fulfil this gap, UNESCO has launched an initia-
tive in partnership with the International Space 
Agencies.

4 THE UNESCO OPEN INITIATIVE

This is an activity in support of the World Heritage 
Convention. The partnership was launched by the 
European Space Agency (ESA) and UNESCO in 
October 2001, known as the Open Initiative it is an 
activity to work in partnership with all international 
space agencies to assist developing countries in the 
monitoring of their World Heritage sites using space 
technologies. The whole programme is oriented to 
the provision of technical assistance to developing 
countries. Capacity building is the main component 
of this important initiative. 

Today the Open Initiative is a reality. Various or-
ganizations and institutions have joined the initiative 
and Governments are starting to provide financial 
support for the implementation of the associated ac-
tivities. 

The European Space Agency is completely in-
volved and committed. UNESCO is in final negotia-
tions for the signature of a partnership agreement 
with NASA. The Comision Nacional Argentina del 
Espacio (CONAE) has officially requested to join 
the initiative, and preliminary negotiations with the 
Canadian Space Agency, the Indian Space Agency 
and the Japanese Space Agency (NASDA) are being 
undertaken. The Government of Belgium is sponsor-
ing some of the activities through the Universities of 
Ghent and Louvain-la-Neuve. The International 
Space University (ISU) is in discussions for the sig-
nature of an agreement and EURISY (European In-
ternational Space Year association) is working in 
partnership with the UNESCO/World Heritage Cen-
tre organizing various capacity building workshops 
and symposia. 

An initial project, ESA and UNESCO, jointly 
with the Governments of Rwanda, Uganda and the 
Democratic Republic of Congo, is dedicated to the 
monitoring and assessment of the gorilla habitat in 
Eastern and Central Africa. This study covers the 
changes occurred during the last 10 years.

An initial result has now been obtained and the 
whole project is entering into a second phase. The 
World Heritage sites selected for this study cover the 
national parks of Parc National des Virunga (site 
classified as ‘in danger’ located at the Democratic 
Republic of Congo) and The Bwindi Impenetrable 
National Park (Uganda). In order to cover the whole 
areas of gorilla habitat in this region, the study in-
cludes additional World Heritage candidate sites: the 
Parc National des Volcans (Rwanda), and the 
Mgahinga Gorilla National Park (Uganda).

Due to the mountainous nature of the terrain, in-
accessibility and to the unstable atmospheric condi-
tions over the area preventing the existence of good 
optical images, combined efforts between different 
space agencies and organisations working on the 
field are essential. The Democratic Republic of 
Congo offers an enormous variety of topography. 
Altitudes at the national park of Virunga range from 
sea level up to more than 5,000 m above sea level. In 
order to be able to produce accurate cartography, 
digital terrain models are being created from satellite 
images.  

In parallel to the above-mentioned activities and 
in partnership with the Government of Belgium, the 
UNESCO/World Heritage Centre has initiated the 
production of maps derived from satellite images, 
for all World Heritage sites in the Democratic Re-
public of Congo.

In addition to the parks mentioned previously the 
World Heritage sites of Kahuzi-Biega, Okapi and 
Salonga are being mapped. For the first time, the 
Institute Congolais de la Nature (ICCN) will have 
accurate maps to strengthen their conservation ac-
tivities.   

Through the Open Initiative UNESCO is assisting 
developing countries in understanding the advan-
tages and limitations of using satellite images for the 
monitoring of World Heritage sites. 

We must be conscious that all monitoring work 
resides mainly under the responsibility of the States 
Parties. Therefore the Open Initiative is only an ad-
ditional tool to strengthen the capacity of developing 
countries in monitoring World Heritage sites.

UNESCO appreciates the enormous help pro-
vided by all the International Space Agencies, Gov-
ernments and Universities that are now partners of 
this ‘Open Initiative’. The establishment of partner-
ships will continue. Please contact us if you would 
like to assist the World Heritage Convention through 
applications using remote sensing. 

E-mail: ma.hernandez@unesco.org/ 
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