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Foreword 

1 he Space Applications Institute (SAI) has the objective of the 
generation of relevant, timely and accurate information from 
remote sensing and space systems. The biosphere, lithosphère, 
atmosphere and hydrosphere are all considered in this context, 
with work ranging from research to applications of remote 
sensing. 

The Institute's work is mainly driven by the Research & Techno­
logical development and Demonstration (RT&D) policy as seen 
in the Commission's framework programmes. However, the 
SAI's work responds to the information needs of the various 
DGs for non-framework programme policies. This has resulted 
in major projects dealing with forestry (see Chapter 1 ), agricul­
ture (Chapter 2 describes our Monitoring of Agriculture with 
Remote Sensing project) and humanitarian de-mining (describ­
ed in Chapter 7). 

The Institute will increasingly focus its research in this way. In­
deed our Centre for Earth Observation programme (CEO, 
Chapter 8) began a major activity in 1997 analyzing the infor­
mation needs of the European Commission Services. This is 
consolidating into an activity in common with other European 
players where the SAI is carefully examining the customer pull 
that may be exerted by various EU policies, leading to new oper­
ational earth observation systems. In this respect we act as an 
informed "gateway" to elements of EU policy offering opportu­
nities for development of new sensors & new systems. 

In collaboration with partners throughout the Member States, 
the SAI participated in the EC's Shared Cost Actions, Concerted 
Actions and Competitive Support to the Commission, in addi­
tion to non-framework programme initiatives. In this way the 
SAI provided support to the Commission to a value of around 
nine million ECU through its work in some 40 individual projects. 

Our commitment to education and training saw SAI staff 
organizing and presenting training courses both on site and at 
institutions throughout Europe. The SAI itself was host to more 
than 50 trainees, undergraduates, Doctorate students and Post 
Doctorate Fellows. Many of our students participated in the 
Second SAI Annual Users' Seminar, which took place in Baveno, 

Italy, in May. This provided an opportunity for many of our col­
leagues and associates throughout Europe to meet in an informal, 
yet informing atmosphere. The Institute's visibility in the world 
outside the Commission was underlined at this event, attended 
by more than 200 participants, and is a good reflection of our 
role as a partner in evolving European space activities. The suc­
cess of the CEO Programme is an excellent illustration of this. 

SAI has long recognized that earth observation derived infor­
mation is at its most valuable when used with other sources of 
data. Furthermore, the Institute recognizes that the true value of 
any information is getting into the hands of those that need it in 
an efficient and easily manageable way. To this end the Institute 
is increasingly developing expertise in spatial information 
management. This involves increasing our effort in dealing with 
non-space data, but clearly relies on many of the skills needed 
for handling earth observation data. End-to-end information 
systems linking the raw data providers to the final information 
users are-the objective. 

In this light the Institute intends to place increasing emphasis 
on European and global level issues, where questions of environ­
mental security arise and where there is considerable strategic 
importance. Follow up to the signing of the Kyoto Protocol on 
climate change is one example. This will lead to work in the 
coming years that not only concentrates on the derivation of in­
formation from earth observation systems, but also focuses on 
providing the complete spatial information systems required to 
profit and utilize this information. 

This annual report presents the thematic activities in the SAI, 
and the results achieved. I believe that the work presented here 
shows the considerable value to be gained from exploiting Space 
for the benefit of Europe's policy makers, and I would like to 
thank the 205 staff, students and visitors who have helped make 
it possible. 

Prof. RudolfWinter 
(Director) 
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Structure of the SAI 

The Directorate 

DIRECTOR 

RudolfWinter 

DEPUTY DIRECTOR 

Jean Meyer-Roux 

SCIENTIFIC ASSISTANT 

Alan Belward 

H E A D OF ADMINISTRATION 

Raymond Crandon 

Agricultural Information Systems 

H E A D : Jean Meyer-Roux 

Monitoring agriculture, agri-environmental issues and 
natural hazards 

Marine Environment 

HEAD: Peter Schlittenhardt 

Monitoring and modelling ocean and coastal zone 
environments 

Environmental Mapping & Modelling 

H E A D : Jacques Mégier 

Natural resource and urban development monitoring in 
Europe and the Mediterranean 

Advanced Techniques 

HEAD: Alois Sieber 

Derivation and application of physical 8c geophysical 
parameters from remotely sensed data 

Centre for Earth Observation 

H E A D : Peter Churchill 

Promoting the application 8c availability of Earth 
Observation data, information 8c services in Europe 

Monitoring Tropical Vegetation 

H E A D FF: Jean Meyer-Roux 

Improving our understanding of natural vegetation at 
regional, continental 8c global scales 

SAI's 200 Staff, students and scientific visitors work in six 
Units supported by the Directorate. 

Each Unit has a clear thematic/strategic focus. 

SAI's objective is deriving relevant timely and accurate, 
policy-relevant policy-sensitive information from earth 
observation data sets. This is mainly driven by the infor­
mation requirements of the RT&D policy. In addition, the 
SAI's work responds to the information needs of DGs for 
non-framework programme policies (e.g., Agriculture, 
Regional Policies, Environmental Policy). The Institute will 
increasingly focus research in this way. 
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The work of SAI in the domain of forestry covers many diverse 

activities and geographical areas. In the tropical domain forest 

monitoring and biomass burning are performed primarily in 

the framework of the TREES (Tropical Ecosystem Environment 

observation by Satellite) and FIRE ( Fire in global Resources and 

Environment monitoring) application projects respectively. In 

boreal, temperate and Mediterranean areas activities are carried 

out largely within the framework of the FIRS (Forest Infor­

mation from Remote Sensing) Project. 

Other activities include projects in support to the Eastern and 

Central European PHARE (Poland and Hungary: Aid for the 

Restructuring of Economies) Multi­Country Environment Pro­

gramme and the UN­ECE/FAO FRA­2000 (United Nations Eco­

nomic Commission for Europe/Food and Agricultural Organi­

zation ­ Forest Resource Assessment­2000). 

1. Global Activities 

The Terrestrial biosphere largely controls the cycling of ma­

terials (water, carbon and other substances) and energy within 

the Earth system at a variety of spatial and temporal scales. The 

study of global vegetation dynamics is therefore a prerequisite 

for the understanding of issues such as possible climate and 

environmental change, and their impact on our societies. Yet, 

many of the relevant processes (e.g., fire, conversion of forest to 

agriculture, urbanization) take place at local scales. 

Specific research activities undertaken by SAI include mapping 

and monitoring of vegetation cover in general, with a special 

emphasis on tropical forests and biomass burning. The results 

of these activities are of value to a broad range of users, includ­

ing environmental resource managers, space engineers, policy 

makers and the global change research community. 

Tropical Forests 

The TREES Project (Tropical Ecosystem Environment observa­

tion by Satellite) was initiated in 1991 with three main objectives: 

• Development of techniques for global tropical forest 

inventory using AVH RR and ERS­1 as the main sources of data 

supplemented by high spatial resolution optical data (SPOT 

and Landsat). 

• Development of techniques for the detection and monitoring 

of the active deforestation areas; measurement of deforesta­

tion rates in critical areas. 

• Development of a comprehensive Tropical Forest Information 

System to support the modelling of tropical deforestation 

dynamics. 

Current activities focus on supporting the development of a 

prototype for monitoring tropical rain forests at a pan­tropical 

scale. In the framework of the TREES­II Project, a group of 

experts met at the Joint Research Centre in Ispra on the 24th­

25th November to collectively identify areas of current (active) 

and potential (future) deforestation in the tropical belt. The 

project needed to focus more on areas of active deforestation in 

order to: 

• Refine its method of change detection and measurement; 

• Achieve significant progress in explanatory and predictive 

modelling activities. 
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The experts from Europe and the three concerned continents had 
the task of locating areas of current or impending deforestation 
and characterizing the main drivers or forces behind its occur­
rence. The resulting "hot spot" map has been produced by cont­
inent. The 'hot spots' for South East Asia are shown in Figure 1.1. 

The analysis of existing and updated data sets on tropical forest 
cover and its distribution has led to some new outputs. These are: 

• The production of advanced versions of continental forest 
distribution maps for Africa, Central and South-America and 
Southeast Asia. The interface between continental fire maps 
and vegetation cover maps has provided a unique insight into 
the coincident distribution of these ecosystems' characteristics. 

• The comparison of country-by-country forest cover statistics 
derived from the TREES Project with those acquired by the 
FAO, WRI and WCMC, shows that there is, in general, good 
agreement between all sources. It is possible to propose a range 
of estimates of closed tropical forest area that fits with most of 
the projects' results. The total area of closed tropical forest is 
estimated between 1,090 and 1,220 million hectares with the 
following continental distribution: 185 to 215 million hectares 
in Africa, 235 to 275 million hectares in Asia and 670 to 730 
million hectares in America. 

Research and development continued to feed the TREES Projects' 
core activities, with new advances in the combined analysis of fire 
distribution and vegetation cover, and in the use of radar imagery 
for improving the characterization of forest-non forest interfaces. 

Links with General Directorates of the Commission have been 
further developed in the following ways: 

1. The link between the Tropical Forest Information System 
(TFIS) and DC XI for data communication and exchange has 
been implemented. The Objective of the "Interface with DG 
XI" activity is to establish and operate a "remote node" of the 
TFIS in the DG XI/D4 Unit, Brussels. This system puts 
information produced by the TREES II project at the direct 
disposal ofthat service. 

2. Collaboration has been initiated with the DG VHI-funded 
ECOFAC Programme for Central African countries, to provide 
information on protected areas and to monitor commercial 
logging. 

Pilot projects are being identified and negotiated with Zaire, 
with Vietnam and the Mekong River Commission for Asia and 
with the EC Delegation and INPE for Brazil. 

Collaboration with the FAO/UN-ECE Global Forest Resources 
Assessment-2000 (FRA-2000) project has been initiated for the 
design phase of the FRA 2000 Project, on the following aspects: 

i) Forest fragmentation indices and fire distribution 
as indicators of deforestation; 

ii) Criteria for stratification of hot spot areas; 
iii) Analysis of high resolution sample sites. 

http://www.mtv.sai.jrc.it/projects/ 

Radar remote sensing activities in the tropical domain have 
continued along three major lines in 1997. These are, large-scale 
mapping of the tropical forest, studying the evolution of 
ecosystems over time and radar polarimetry applied to topog­
raphy. The trend has been to move away from pure research and 
development to more operational projects, such as: 

1. The GRFM (Global Rain Forest Mapping) Africa Project. 
This is an international project sponsored by the Japanese 
Space Agency (NASDA). The part, for which SAI is in charge, 
reached an important milestone in 1997. Major results were 
presented at the mid-term Principal Investigators' meeting at 
the Jet Propulsion Laboratory, Pasadena. They are: 

• Production of first regional scale forest classification 
of West Africa, derived from radar data (Figure 1.2); 

• Processing of over 1000 SAR images, which will be 
assembled into mosaics of Central Africa. 

* * - * ^ 

Figure 1.1: Areas of current or impending deforestation located on 
the TREES forest map for South East Asia. The areas marked in red 
represent the "hotspots" of deforestation as identified by a group of 
experts following the methodology described in Achara et al., (in 
print). The numbers represent the reference system used for the 
entire tropical belt. 
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Figure 1.3: Distribution of vegetation fires within the forest 

domain of Brazil 

2. The CAMP (Central Africa Mosaic) thematic interpretation 

network has been established. This is a framework to 

coordinate thematic projects based on the multi­temporal 

continental scale ERS­1 SAR data set assembled by the SAI in 

1995. Several projects have been started in collaboration with 

European and African partners, on themes such as 

deforestation assessment, geological prospecting, and 

wetland mapping. 

There is an overall consensus in the international geoscience 

community stating that projects like GRFM and CAMP con­

stitute a landmark in applied radar remote sensing and that they 

offer a new approach for utilizing remote sensing for environ­

mental monitoring. It is likely that these radar data sets will con­

stitute the foundations for a very rich research and development 

agenda for many years to come. 

Biomass Burning Monitoring 

Within the framework of the FIRE Project, a single standardized 

fire detection methodology, based on space observations from a 

global 1 km AVHRR data set has been used for the first time. 

This has enabled the detection and monitoring (on a daily basis) 

of the occurrence of fires in vegetation communities for the 

entire globe over a 21­month period. The distribution of fires 

identified in the forest domain in Brazil is shown in Figure 1.3. 

The identification of regions on the Earth subject to burning, 

and the tracking of so­called "fire calendars" or periods in which 

burning occurs are just two of the types of information which 

can be extracted from such a database. Classification of the fire 

patterns has been undertaken for the main types of vegetation 

cover at the global scale. Such information is of high value for 

studying issues related to atmospheric chemistry (e.g., for 

modelling emission sources of trace gases and the impact of 

aerosols on the atmospheric radiation budget) and for ana­

lyzing the role of fire in land cover dynamics particularly in 

forested regions. More information can be found on: 

http://www.mtv.sai.jrc.it/projects/fire/gfp 

To complement the activity on active fire monitoring, a burned 

area map for the entire African continent has been produced for 

a 1­year period. This result, if combined with maps of standing 

biomass, will undoubtedly contribute to the improved under­

standing of the role of vegetation fires in the emission of green­

house gases, other trace gases and aerosols into the atmosphere. 

A fully integrated software package, dedicated to the monitoring 

of fires using AVHRR data, has been developed and tested in Viet­

nam, and made available to a Vietnamese institution. The system, 

called PANAIS (Processor Adapted to NOAA­AVHRR Acquired 

In­Situ), will offer the possibility of monitoring forest fires at a 

national level, in support to the management of forest resources. 

Future plans for the biomass burning related activities will focus 

on the design and implementation of the World­Fire­Web 

Project. This new project is based on a distributed processing 

network, Internet­based, for the derivation, (in near real­time), 

of global active fire occurrence maps from AVHRR data. In 
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Figure 1.4: Forest Map of Europe from NOAA-AVHRR data. Grey levels are proportional to percentage forest coverage (white=100% coverage) 

particular emphasis will be put on the mapping of burned areas 
and fire scars using Synthetic Aperture Radar (SAR) imagery 
from the ERS and JERS platforms. 

http://www.mtv.sai.jrc.it/projects/fire/wfw/fact_sheet.html 

2. Pan-European 

The FIRS Project 

The FIRS (Forest Information from Remote Sensing) Project 
was launched in 1994. The Project was originally divided into 
two main parts, three Foundation Actions and six Application 
Themes. Although Foundation Actions 1 and 2 were completed 
in 1995 and 1996 respectively, the results are continuously being 
fed into all of the ongoing thematic applications. Due to the 

nature of Foundation Action 3, i.e., the compilation of a geo-
referenced database, items are being added all the time, and it 
therefore remains as an ongoing action. 

Currently, emphasis is being placed on the Themes of Forest 
Mapping (Figure 1.4), Forest Statistics and Forest Monitoring 
(including afforestation), in combination with Forest Change. 
The six forest and forest-related variables which are currently the 
foci of research are: forest area, area of other wooded land (OWL), 
structure and composition of forest and OWL, volume and bio-
mass estimation, biodiversity and environmental indicators. 

SAI's forest activities in Europe are being coordinated by the 
FIRS project. This role varies in each activity as described below: 

l.The FIRS Project assisted DG VI FII.2 with the preparation of 
the Invitation to Tender for the study on "The Application of 

11 
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Remote Sensing Changes in Forest Lands" launched on 1st 
January 1997 for a period of 18 months. The FIRS Project 
provides scientific and technical advice within the Steering 
Committee throughout the duration of the study. 

2. The FMERS (Forest Monitoring in Europe with Remote 
Sensing) Project, funded by the CEO was started in September 
1997 and will run for a 12-month period (see Chapter 8). It 
deals with the utilization of remote sensing data for mapping 
and monitoring of forests at a European scale. The technical 
management of the project is being undertaken by the FIRS 
Project. The results and products will contribute to long-term 
Commission forestry strategies. 

3. The MERA (MARS and Environmental Related Activities) 
Project is funded by DG I under the PHARE Multi-Country 
Environment Programme. The sub-projects on Forest Eco­
systems Mapping and Land Degradation Mapping have been 
co-ordinated by the FIRS Project. Foundation Actions 1 and 2 
were implemented at a national scale in Eastern and Central 
Europe. Satellite-based forest maps and digital databases, 
describing both the environmental conditions (e.g., forest 
type, health, biodiversity) and production characteristics (e.g., 
tree species, age, growth rate) have been produced for the 
PHARE countries. Products include small-scale (1:500,000) 
maps showing the major forest regions and strata, and 
medium-scale (1:100,000) forest maps of representative test 
areas. Software for parcel-based forest classification 
(SILVICS), developed within the FIRS Project, was installed 
and demonstrated in Hungary, Poland and Rumania. 

Results from FMERS, PHARE-MERA and the DG VI study will 
all assist in evaluating the full potential of satellite remote 
sensing, GIS and new technologies for the provision of stand­
ardized statistical and geo-referenced forest information in 
Europe. Such an evaluation will contribute to the DGVI EFICS 
Programme, and assist in meeting the needs of international 
agreements, such as the resolutions of the Helsinki Ministerial 
Conference on the protection of Forests in Europe. 

Since 1995, the FIRS Project has also been involved in the 
planning phases of the FAO/UN-ECE FRA-2000 (Global Forest 
Resource Assessment-2000) and the UN-ECE TBFRA-2000 
(Temperate and Boreal Forest Assessment). Throughout 1995 
and 1996 the FIRS Project led one of three Working Groups, i.e., 
"Change Detection and New Methods" set up by the Team-of-
Specialists to prepare for the year-2000 Temperate and Boreal 
Forest Resources Assessment. Subsequently, in 1996/97 the FIRS 
Project has participated in the preparations for FAO FRA-2000 
Global Forest Resource Assessment. 

The foci for the FIRS Project for the next three to four years will 
remain as forest mapping, monitoring and statistics in the Pan-
European area. Grassland mapping and monitoring, and 
modelling of the dynamics of Eurasian ecosystems will be 
introduced as a new and complementary activity. New tech­
nologies will be investigated for the provision of standardized 
and up-to-date information for the six key forest variables. More 
emphasis will be placed on the integration of data from different 
sources to provide a digital forest database for Europe which 

would then directly serve the needs of EFICS, the UN-
ECE/TBFRA-2000, and the follow up to the Helsinki Confer­
ence, i.e., the "Helsinki Process". 

More information about the activities of the FIRS Project can be 
found at: 

http://shadow.jrc.it/firs/ 
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SAI's activities in the field of agriculture, have, over the past 
eight years been almost exclusively undertaken in Europe within 
the MARS ( Monitoring Agriculture by Remote Sensing) Project, 
and focused on institutional support to the Commission, follow­
ing an agreement with DGVI. The three main fields of expertise, 
which have developed and evolved over this period, are: 

• Agricultural statistics using area-frame sampling and high 
resolution remote-sensing; 

• Yield monitoring and prediction through crop growth 
models and meteorological satellite data; 

• Controls of agricultural land use associated with the CAP. 

In addition, vast databases (e.g., daily AVHRR data, Landsat-TM 
and SPOT scenes) have been created and archived. These are 
currently being valued and evaluated in terms of future com­
mercial dissemination. 

In 1997, activities have led to: 

• a diversification of the field of expertise: 
- SAR satellite data, as a complement or substitute for optical 
satellite data; 
- Digital photogrammetry (use of 1 m pixel ortho-photo­
graphy), preparing the use of very high resolution satellite; 
- Parcel identification systems and cadastre, large scale 
mapping over rural areas; 
- Hydrology, water-basin management and erosion, linked to 
natural hazards, meteorology and land-use (see Chapter 4); 

These developments have been towards re-orientating activities 
to the future horizon of 2000 and to realign priorities to those of 
the 5th Framework Programme. In the field of agriculture this 
will mean to comprehensively cover the information require­
ments and interactions between the environment and agricul­
ture (i.e.,the so-called"agri-environment") in Europe. 

More information about the activities described in the follow­
ing sections can be found at: 

the development of new axes towards more environmental 
activities and topics: 
- Natural hazards, such as flooding, forest fire, droughts, linked 
to land uses and meteorological conditions (Chapter 4); 
- Land cover and environment mapping: Characterization of 
the landscape and parcel patterns in rural areas; 
- Environmental statistics and definition of key indicators, 
linked to agriculture and land use; 
- Agri-environmental and CAP: definition, management, 
control/evaluation of the regulations linked to agriculture and 
environment: extensive cropping and pasture, re-afforesta­
tion, environmentally sound practices, etc. 

http://www.ais.sai.jrc.it 

1. Activities related to Agricultural Statistics 

Estimation of crop area with remote sensing 

High spatial resolution satellite images are, (as has been the case 
since the initial definition of the methodology for the MARS 
Project), combined with area frame sampling techniques. The 
experience acquired in agricultural statistics has proven to be 
invaluable for the application of the methodology to other 
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environmental problems. Geographie extensions of the surve­
yed area are thus: 

• National or sub-national: SAI is involved in several activities 
both inside and outside the EU, developing methods 
("Activity A") that are much easier and cheaper to set up than 
previously existing procedures (for example the approach by 
the United States Department of Agriculture). 

Methodological studies are ongoing, such as the feasibility 
of diachronic regression estimators using ground surveys and 
the latest classified high resolution satellite images available, or 
the links between area frame surveys and CORINE Land Cover. 

• The European Union: Operational rapid estimates of crop 
area change ("Activity B") are being produced for the Euro­
pean Commission (DG VI: Agriculture) on the basis of high 
resolution satellite images, ground surveys and expert reports 
on a sample of 60 sites of 40 km χ 40 km. For each site, up to 
four satellite images are photo-interpreted and classified. The 
information is used to produce regular updates of crop area 
change estimates at the EU level during the agricultural year. 
The results are published in the MARS bulletin. Additional 
research ("Re-actB") points towards the improvement of the 
results and/or the reduction of the costs. Some studies try to 
optimize the sampling scheme (for example, through a higher 
number of smaller sites or using remote sensing to optimize 
point sampling inside each site) and to better integrate the use 
of S AR images or data from other sensors. 

• Supra-continental: SAI is involved in the definition and the 
optimization of the sampling scheme for the temperate and 
boreal areas in the frame of the FAO/UN-ECE's TBFRA-2000. 

Vegetation Monitoring 

Low spatial resolution images, mainly NOAA-AVHRR, are used 
operationally to monitor the state of vegetation in Europe and 
to map areas of concern every ten days. Operational reception, 
archiving, and processing of data is made in Ispra and a monthly 
analysis is included in the MARS bulletin. The pre-processing 
software (SPACE, under UNIX) has been upgraded through a 
collaboration with OSS (Observatoire du Sahara et du Sahel), 
and a PC version has been developed. An evaluation of NOAA 
and METEOS AT data for quantitative estimation of crop yields 
in the MARS project is underway in the MARIE-C (Monitoring 
and Assessment of Resources in Europe - Crops) Project. 

The VEGETATION instrument on-board SPOT 4 (to be launch­
ed in 1998) will be a major advance in the field of low spatial 
resolution sensors. In order to take full advantage of the new 
VEGETATION data, a new SPACE-VEGETATION pre-process­
ing software will be developed. In addition, the inter-calibration 
of the VEGETATION-based and NOAA-based vegetation indices 
will be performed to ensure continuity between the two sources 
of data. 

Radar applications 

In 1997, a second pilot project on the use of ERS-SAR data for 
the generation of crop area estimates in winter and spring 

demonstrated the operational use of these data in Activity B. 
Approximately 300 SAR images were analyzed using similar 
methodologies to those used for the optical data. 

The use of extended ERS-SAR series is currently being tested in 
a research project that focuses on the estimation of crop para­
meters for cereals. In this project, synergy with optical sensors 
and ancillary data is a central theme. High resolution RADAR-
SAT data have recently become available and are also being 
investigated. 

Investigations are currently underway to evaluate if very low 
spatial resolution active microwave sensors (e.g., the ERS Scat-
terometer) could be used to improve crop yield forecasts and 
timely drought warnings at regional to continental scales. Based 
on previous research done at the European Space Agency (ESA) 
an algorithm for the estimation of the soil water content in the 
upper soil layer was developed. Validation using actual soil 
moisture measurements is being carried out in the Ukraine. 

2. Yield Monitoring and Prediction through Crop 
Growth Models and Meteorological data 

CGMS (Crop Growth Monitoring System) is an operational 
yield forecasting system developed by the SAI, covering the 
main European crops. Further improvements are now coming 
from calibrations of the crop calendar, enlarging the daily 
meteorological parameters archive database, refinement of soil 
parameters and completion of the "Knowledge Base System". A 
sensitivity analysis has helped to identify input parameters 
having a major influence on outputs. 

The application of CGMS is being extended both: 

• Thematically - to grasslands or permanents crops like Olive-
trees and Vineyards; 

• Geographically - to Central and Eastern European countries 
(including Russia), the Maghreb and Turkey. 

Vine and Olive yield forecasts in Europe 

The "OLIWIN" project, founded by DGVI-A-2, is aimed at 
assessing vine and olive yields over Europe, with the use of agro-
meteorological data. The method is based on water balance mo­
dels comparing plant water requirements to soil water availa­
bility. Meteorological data, soil water capacity, plant phenology 
and water requirements are taken into account through the use 
of European geographic databases. 

During 1997, the model has been implemented over the Medi­
terranean basin (France, Italy, Spain, Portugal, Italy) and cali­
brated and validated over the last 20 years (1975-1995) by 
comparing figures with official regional yields. Figure 2.1 illus­
trates the highest regional correlation coefficient between vine 
yield and either model outputs or observed meteorological 
variables. It confirms that the water balance approach has 
potential for vine yield assessment. In a second phase (1998), 
the project plans are: (i) to continue model calibration; (ii) to 
improve the model (especially taking into account frost damage 
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Regional correlation coefficient (r2) 
between vine yield and OLI WIN 
(r2 max. years n and -1) 

Figure 2.1 : Regional correlation coefficient (r2) 
between vine yield and OLIWIN 

or other meteorological incidents having important consequen­
ces); (iii) to extend geographically to East of Europe and North 
of Africa. 

Advanced agricultural information systems 

The MARS bulletin integrates information from crop area esti­
mates, vegetation monitoring (with low spatial resolution images), 
agro-meteorological models and inputs from other sources, 
including information from national bodies. It has been publi­
shed seven times during the agricultural campaign of February 
to November 1997. It provides an overall outlook of agriculture, 
(mainly in the EU), but also has given indications in Central and 
Eastern Europe, Turkey and the Maghreb, (Figure 2.2). 

Figure 2.2: Example of crop Monitoring for Wheat, October 97 

Extensions of the MARS Project 

The expertise developed by the MARS Project and its potential 
for environmental related applications have been transferred to 
EFTA and associated countries, adapting the methods and sys­
tems to specific national requirements. 

The MERA (MARS and Environmental Related Activities) Pro­
ject, in the framework of a competitive budget from the DG I A, 
covers 11 Central European countries. It includes an almost 
complete transfer of know-how of the MARS activities, aimed: 

• To create a uniform system of rapid environmental and 
agricultural estimates; 

• To harmonize methods for statistical data collection, 
vegetation monitoring and crop yield forecasting; 

• To implement national and international networking. 

The research and development "SOTOARVIO" Project, (Appli­
cation of remote sensing for the estimation of agricultural crop 
production in Finland) is a good example of one of several pro­
jects realized in the frame of bilateral co-operative agreements. 
This project, initiated in 1994 and co-financed by the Finnish 
Ministry of Agriculture and Forestry and the JRC, (before the 
entry of Finland into the EU) had as its aim the provision of a 
reliable system for forecasting early crop production in Finland. 
Although based on the Advanced Information System develo­
ped by the MARS project, specific adaptations were necessary to 
meet the Finnish conditions and needs. Three main tasks were 
successfully carried out, in co-operation with six Finnish re­
search institutes: 

• The calibration of CGMS to the Finnish conditions; 
• The improvement of the results by adding several specific 

input data (Finnish land use database, actual regional sowing 
dates, new interpolation procedure, possible use of leaf area 
index derived from satellite data); 

• The real time use of the Finnish CGMS to define its best 
implementation within the agricultural information system 
of the Ministry of Agriculture and Forestry. 

A similar research and development project is still in progress 
with the Statistical Office of Sweden. 

Through such collaborative agreements, technical exchanges 
and the transfer of know-how, the JRC continues to develop 
good relationships with national research institutes in non-
Member States. Knowledge is acquired on meteorology, soils, 
agriculture and land use, all of which appear to be strategic 
issues, especially for the countries that are candidates for joining 
the European Union (as in the case of several countries covered 
by the MERA project). 

Specific support is now also being provided separately to a 
number of non-European countries, including Tunisia, Moroc­
co, Kenya, Senegal, Niger, Zimbabwe and South Africa. The 
development of an advanced agricultural information system 
for the main annual crops of the Mediterranean region (MED-
CROP proposal) has been prepared and is now proposed in the 
frame of the MEDA Programme (DG I). 
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3. Activities related to the Common Agricultural Policy 

Controls with remote sensing of area based subsidies 

This activity remains one of the most important fields of appli­

cation of remote­sensing data (satellite and aerial photographs) 

in Europe. Controls with remote sensing are co­funded by the 

Member States who are responsible for the administration and 

control of farmers' aid applications. In 1997, around 224 000 

applications were controlled with the use of remote sensing data 

(70% with the use of aerial photographs only), for a total expense 

of approximately 23 M ECU. More than 590 satellite images were 

used for the 78 control sites using satellite data. 

In this frame, the SAI provided technical support to DG VI and 

the Member States to: 

■ Define and optimize the methodologies (for instance, studies 

on the technical tolerances to be applied); 

■ Carry out quality­checks often national contractors' reports 

being made to national administrations and the Commission. 

After five years of controls with remote sensing, in 1997 DG VI 

prepared a report to the Council proposing the full transfer of 

controls to the Member States. 

Parcel identification system 

The parcel identification systems are the core element of the 

[ACS (Integrated Administration and Control systems) for the 

management of area­based subsidies. After initial implementa­

tion of the system, generally limited to the establishment of 

alpha­numeric databases (depending upon the use of available 

paper reference maps), an increasing number of Member States 

have begun a move towards more dedicated and optimized GIS 

(Geographic Information System) technology. These systems 

combine digital orthophotos ( 1 m pixel size) and a block or par­

cel definition and numbering system, into an integrated GIS 

environment, including in some cases, the pre­existing land re­

gister (cadastre) or topographic map information. Ireland, Fin­

land, Italy, and Denmark, have for example, included the latter 

information, which appears to be very effective for the whole 

operation of the IACS, from the field declaration by the farmer 

to the administrative control and the on­the­spot checks. 

In Portugal and Greece, where no land register maps are available, 

the orthophoto production is co­ordinated between the three 

sectors: i.e., IACS (arable lands), Vineyard and Olive­tree 

Registers. In Italy, a fully integrated system is being implemented, 

despite cadastre data being used as a base reference system. 

A third approach, still based upon GIS, is the use of vector infor­

mation (usually topographic mapping information) without an 

orthophoto base. The Netherlands, Scotland and (initially) 

Denmark have chosen this approach. 

The MARS­PAC was directly involved in the technical specifica­

tions of the orthophotos, the photo­interpretation of the agri­

cultural blocks, and in monitoring of the studies, generally con­

tracted to private companies by Member State administrations. 

Figure 2.3: Illustration of some of the confusion in the identification of 

Vineyard ("VINIDENT" Study, Bordeaux Site). Parcels in red are or­

chards confused with the parcels interpreted as vineyard (yellow). Above, 

panchromatic photo, below, natural colour (0.6 m pixel), flight 1:25 000 

IGN France, June 1996 

It is for this purpose that SAI has acquired different high preci­

sion GPS equipment (topographical, sub metre or centimetre 

accuracy). The acquisition of an ortho­rectification system is 

foreseen for early 1998. 

Olive tree and Vineyard Registers 

In 1997, studies on the identification and mapping of Vineyards 

using different types (scale, scanning resolution, emulsion, dates 

etc.,) of aerial photographs were carried out. These"VINIDENT" 

projects covered four sites in Spain, Italy and France, and allow­

ed an improved assessment, of the performance and the limita­

tions of 1 metre panchromatic data for this purpose (Figure 

2.3). At the same time, other complementary research topics 

were investigated i.e., detection of structure using a wavelet 

transform approach and preliminary trials on the performance 

and utility of an airborne digital­camera. 

Close support was provided to DG VI and to the Member States, 

primarily for the implementation of the Olive­Tree registers in 

Greece and Portugal, but also for its updating and management 

in relation to other parcel identification systems. 



Agriculture 

Countries 

Range of Olive­trees 

expected (χ millions) 

Gross area to be 

surveyed (km2) 

Aerial photos (PSU) 

sampled (number) 

Placettes (SSU) 

interpreted (number) 

Placettes surveyed 

in the fields (number) 

Portugal 

20­40 

50 000 

1250 

10 000 

1500 

Spain 

160­220 

300 000 

2 500 

20 000 

2 000 

France 

2.7­3 

50 000 

200 

8 000 

320 

Italy 

130­160 

170 000 

2 500 

20 000 

2 000 

Greece 

90­120 

100 000 

1250 

10 000 

1500 

EU 

+/­500 

670 000 

7 700 

68 000 

7 320 

Table 2.1: 'OLISTAT' sampling plans in a few figures 
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Figure 2.4: Example of the user interface from the OLICOUNT software 

At the request of DG VI, the JRC organized technical visits be­

tween each of the Mediterranean Member States, in order to 

illustrate the solutions chosen by different administrations for 

the management and control of the regulations in these sectors. 

Visits organized in Italy and France in 1997 were a success, and 

complementary visits will be organized in 1998 in Spain, Portu­

gal and possibly in Greece. 

The MARS PAC Project also developed'OLICOUNT", a compu­

ter program to count (semi­automatically) the objects that might 

be olive trees as recorded on panchromatic 1 m pixel ortho­

images. This software was mainly developed as support to the 

implementation of the Olive Tree Register in Greece and Portu­

gal. To date, it has been formally adopted by the 

Italians. However, it has also been successfully 

used by the French, Spanish, Portuguese and 

Greek contractors for the "OLISTAT" project 

(Figure 2.4). 

"OLISTAT" surveys 

The "OLISTAT" study was launched by DG VI 

in mid 1997 in the frame of preparations to 

reform the CMO (Common Market Organiza­

tion). Its purpose was to obtain, at short notice, 

reliable and unbiased estimates on the total 

numbers of Olive­trees for the five producer 

Member States of the EU. The accuracy targets 

were set at 2% with a confidence interval of 

95% for Portugal, Italy, Spain and Greece with a 

10% target for France. 

The methodology was developed in close co­

operation with DG VI and the JRC. It is based 

on an area frame sample and the use of newly 

acquired 1:40,000 aerial photographs (except for 

Portugal, Italy, and part of Greece, where exist­

ing ortho­photos will be used). The sampling 

plan was designed by the SAI with a preliminary 

stratification, two levels of sampling (aerial 

photograph positions,"placettes", i.e., 100 m dia­

meter circular segments) and two phases of 

survey; i) photo­interpretation and ii) field 

survey on a sub­sample of placettes (Table 2.1). 

The operation was contracted to four com­

panies for a total budget of 3.7 M ECU, includ­

ing a flight campaign and photogrammetry for 

the relevant sites in France, Spain and Greece. 

The "OLISTAT" support to DG VI involves con­

siderable resources from both the MARS PAC 

and MARS STAT actions of the MARS Project. 

The SAI has been involved in the whole tender 

process (specification, evaluation, management 

etc.,) and is now responsible for the technical 

follow­up of the project. The latter requires that 

the project is developed from a technically in­

novative standpoint, to the transfer of ideas, at 

the same time as ensuring homogeneity in the 

applied methods and results for the five projects. For this target, 

SAI has had: 

• To produce detailed specifications, and technical documenta­

tion for each of the steps of the project; 

• To organize expert groups to discuss and standardize the 

sampling plan and the extrapolation of the results; 

• To manage monthly technical meetings with national 

contractors and administrations for each of the five projects; 

• To carry out quality checks on each of the critical project steps, 

namely: on the flights, on the sampling scheme, the photo 

interpretation, the field visits and the statistical processing 

and calculations. 

•ä'~9+» tlTj" 
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This project, perhaps a unique example without any such prece­

dent worldwide, was probably one of the most challenging in 

this field. The first preliminary results, obtained at the end of 

1997 on priority zones, confirmed that the accuracy should be 

reached and the results will be available in time for four coun­

tries out of the five. 

Mr Jean­Marc GAZAGNES, Head ofDG VIC4 (Olive oil, Olive 

and Textiles crops) underlines the key­role played by the JRC 

within the OLISTAT'projects: 

"... When the Commission studied the necessary reform of the 

Market Organization f or Olive Oil (a yearly budget around 2 000 

Mio.ECU), it came to the conclusion that a flat rate aid to the far­

mer, based on the number of olive trees or the hectares under culti­

vation could be a good option. However, neither the number of 

Olive trees nor the net surface area of the olive groves were avail­

able with a sufficient reliability". 

The information on surface area is difficult to define and standar­

dize (importance of the associated groves or scattered plantations) 

and need anyway to be completed with data on olive tree density. 

The only information on Olive tree numbers is derived from 

registers (i.e. an administrative source) and are thus more or less 

completed or updated, but in many cases, potential sources of 

discussions and disagreements between Member States... 

The possibility of obtaining at short notice, an objective estimate of 

olive tree numbers, standardized throughout the E.U., was an 

opportunity for the Commission to consider a new policy which can 

be discussed on a good basis with the Member States. 

The JRC plays a key role in the whole "OLISTAT" project: by 

defining, in co­operation with DG VI, the methodology, the sampl­

ing plan and the rules to follow in order to avoid any bias in the 

final estimates and to meet the very high precision requirements... 

During the project, it appears that both national experts and 

national contractors, despite their conflicts of interest (politics or 

economics), agreed on technical choices and rules proposed by the 

JRC and the DG VI, and on their leading role for the quality checks 

of the whole projects." 

Agri­environment and CAP 

The agri­environmental regulations of the CAP, especially 

regulation (EEC) 2078/92, have been implemented within the 

Member States already for a few years, and are now entering into 

a phase of evaluation and re­orientation. The general trend will 

probably lead to a reinforcement of the part of these regulations 

within the CAP. 

In 1997, the SAI initiated several contacts with national admin­

istrations in charge of the management of these regulations and 

with DG VI. The specific regulations are often limited to 

restricted areas (e.g., protection of biodiversity, landscape and 

water resources) so that they are generally decided at regional or 

even local levels. Member States co­finance the schemes and can 

therefore integrate pre­existing national regulations within the 

European scheme. This explains a strong heterogeneity between 

the 15 Member States, in the modalities and the rate of 

implementation. 

Collaboration has already started in France with the CNASEA 

on four pilot­sites where high resolution satellite images or 

orthophotos will be used to implement and monitor these 

regulations. These first contacts and collaborative efforts con­

firm that the implementation, management and evaluation of 

the Agri­environmental regulations represent a high potential 

use of advanced geographic information systems (remote 

sensing, GIS, GPS) such that, this activity will be reinforced in 

the SAI in 1998. 

Tropical Agricultural Activities 

Within the framework of the SEARRI (South East Asia Rice 

Radar Investigation) Project, funded by the CEO Programme, 

the SAI has developed a pilot system for assessing surface water 

conditions over rice growing areas. The system is based on 

pattern matching using temporal signatures acquired by a 

space­borne radar instrument (see Chapter 8). The scope of the 

prototype was to develop and validate, on a limited scale, the 

base line technology. An industrial partner in the operational 

phase to be launched in 1998 will use this prototype. This 

regional scale mapping exercise is of utmost importance, not 

only for its geo­political connotations linked to economical 

issues in SE Asia, but also because anaerobic rice cultivation 

plays a significant role in global land/ atmosphere problems due 

to the emission of methane (a greenhouse gas). 

Selected further reading 

Tropical Agriculture 

Rosenqvist Α., Temporal and Spatial Characteristics of Irrigated Rice in 

¡ERS­1 L­band SARData. Int. J of Remote Sensing, (inprint). 
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Land Cover Change: 
Degradation and I 

The SAI has had a long history in activities related to land cover 
and mapping changes in the landscape via, for example, the 
work, which has been carried out to up-date the CORINE Land 
Cover database. In 1997, activities in SAI have focused on map­
ping and monitoring the changes occurring along the coastal 
zones in Europe and in Europe's rapidly growing urban areas. 

The principal activity in the field of land degradation in the SAI is 
mapping and monitoring of Mediterranean ecosystems in terms 
of changes in the vegetation and soils. This activity was initiated 
in SAI in response to the European Commission's interest to mo­
nitor and mitigate land degradation and desertification phenom­
ena in the European and non-European Mediterranean coun­
tries. Operational Earth observation satellites are now being used 
to map and monitor changes in the vegetation cover and soil 
characteristics in the region, and thus contribute to quantifying 
the changes in Mediterranean ecosystems, throughout the 
Mediterranean basin. 

The ultimate goal is to provide decision-makers with a dynamic 
information system for the planning, monitoring and manage­
ment of arid, semi-arid and sub-humid areas at national and re­
gional levels. Such goals have been re-iterated by numerous inter­
national agreements such as the United Nation's Convention to 
Combat Desertification (UN-CCD), the Convention on Climate 
and the Barcelona Convention (Mediterranean Action Plan). 

1. Land Cover Change 

The Coastal Environment 

The"LACOAST" Project is funded by the CEO Programme (see 
Chapter 8). The main aim of the project is to provide quantita­
tive estimates of land cover changes in European coastal zones. 
The project was launched at the end of 1996, and now covers all 
of the European coastal countries except the UK, Sweden and 
Finland. The study is a component of the Demonstrative 
Research and Development Programme on Integrated Coastal 
Management, co-ordinated by DG XI-D2. The first results at a 
European level will be ready in March 1998. 

The "LACOAST" Project provides direct support to the E.E.A., 
by its participation in the European Topic Centre on Land Cover. 
SAI's role in assisting in the definition of new fields of research 
and the development of new applications has led to: 

• The development of a methodology and a software to update 
the European CORINE Land Cover (CLC); 

• The definition of environmental indicators derived from land 
cover information; 

• A study on generalization procedures to generate equivalent 
CLC databases from other land cover sources; 

• Aproposal for the 4th and 5th levels of nomenclature. 

An example of land cover changes in a coastal strip in Belgium is 
shown in Figure 3.1. 
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CORINE Land Cover Change 
Area of Wenduine (Belgium 
(derived from topographic maps scale 1:25000) 

■ 1.1.2. Discontinous urban fabric 
1.2.2. Road and rail networks and associated land 

I 1.4.2.3.Sport facilities 
1.4.2.4. Camping 
2.1.1. Non-irrigated arable land 

73 2.3.1. Pastures 

2.4.2. Complex cultivation patterns 
3.2.1. Natural grassland 
3.2.4. Transitional woodland shrub 
3.3.1.1. Beaches 
3.3.1.2. Dunes 
5.2.3. Sea and ocean 

Figure 3.1 : Example of the "LACOAST" Project. Land cover changes 
in the area of Wenduine, Belgium, between 1911 and 1988. (The 
red and purple colours show a drastic increase of urban [red] and 
leisure areas [purple] during this period) 

. I . . t> 

Figure 3.2: Fusion of multi-spectral and panchromatic IRS-1C imagery 
for the city of Athens, Greece. Spatial resolution is 5 m. (Based on IRS-1C 
data, copyright by ANTRIX SIE', Euromap Neustrelitz) 

Urban Areas 

A Statistical Atlas of Urban Agglomerations in Europe ("ATLAS"), 
is a CEO funded project with the focus on two major urban 

agglomerations (Athens and Berlin) in Europe (see Chapter 8). 
The aim of the project is to: 

• Quantify the contribution (both in technical and financial 
terms) of very high spatial resolution optical satellite data, 
according to the CLUSTERS (EUROSTAT) nomenclature; 

• Evaluate the need for new algorithmic approaches (e.g., 
computer visual scene models); 

• Ensure the possibility for future updating of the land use maps. 

The main source of satellite imagery is multi-temporal, multi-
spectral and panchromatic 1RS-1C data (Figure 3.2), together 
with very high spatial resolution panchromatic imagery, (3m or 
less in terms of spatial resolution). 

2. Mediterranean Ecosystem Monitoring 

The objectives are: 

• Definition of remote sensing based spatial indicators of 
ecological change in the Mediterranean basin over the full 
period of existing remote sensing satellites; 

• Interpretation of change (land use change scenarios and 
forecast models); 

• Development of a comprehensive processing chain for 
remote sensing data, able to accommodate future 
enhancements (new types of sensors, data and algorithms); 

• Definition and implementation of a remote sensing based 
observatory for land degradation and desertification 
monitoring in the Mediterranean region. 

The metliodology 

The key concept and first step in achieving the above-mentioned 
objectrves is to link, in a "bottom up" manner the spectral (mainly 
optical) remote sensing data with physical and ecological para­
meters (e.g., soil organic substance, soil mineralogicai compo­
nents, vegetation cover) measured on the ground. The aim is to 
obtain spatial information on the ecological condition of the 
land and its' behaviour over time (Figure 3.3). 
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Levola 
'Eco-region' 

LAND SURFACE 

Figure 3.3: Schematic representation of the MECOM bottom-up approach to environmental monitoring in the Mediterranean Basin: 
Hierarchy and links of the most important components. 

Spectral mixture analysis (SMA) is applied to time series of ope­
rational Earth observation satellite data (e.g., Landsat-TM/ MSS, 
SPOT, 1RS) to extract the required information both at a suit­
able spatial resolution (1:100,000) and over the longest possible 
time period (retrospectively 15-20 years). The use of spectral 
libraries guarantees that the SMA approach is based on physical 
parameters of the surface, and thus allows inter-site compa­
rison. In July 1997, a TMR-LSF airborne imaging spectrometry 
campaign flying a DAIS 7915 instrument took place over test 
sites in Southern France and Spain. 

In the second step, the identified site specific changes are anal­
ysed in their regional eco-climatic context using climatic data, 
topography, lithology, NOAA-AVHRR time series and a regional 
physiographic and climatic stratification. The main goal is to 
separate the natural seasonal and inter-annual fluctuations 
found in local ecosystem functioning, from regional long term 
trends induced for instance by climatic (e.g., increasing aridity) 
and socio-economic factors (e.g., land use change). 

As a final step, the remote sensing-derived change indicators are 
calibrated and evaluated against existing long term records at 
the site level. At the regional scale these indicators will be tested 
against physical models providing indices of the risk of land 
degradation as a function of relief, soil, parent material and the 
evolution of vegetation based on climatic records. 

This application-orientated method is complemented and sup­
ported by research and development activities such as field 
spectrometry and the investigation of new airborne and space-
borne systems, such as imaging spectrometers and the SPOT-
VEGETATION instrument to be launched in March 1998. 

International Partnership and Competitive Projects 

For the northern (i.e., European) Mediterranean, the concept 
described above is being developed on test sites in Southern 
Spain, Southern France, Sardinia, Sicily, Northern Peleponnese 
and Crete, together with the project partners of the Shared Cost 
Action (SCA) projects DEMON-2 and MEDALUS III (see Chap­
ter 11). More information about the MEDALUS Project can be 
found at: 

http://medalus.leeds.ac.uk/medalus.html. 

The monitoring approach has been extended to the southern 
Mediterranean region with participants from Algeria, Egypt, 
Morocco, Tunisia, Italy and France in the framework of the 
CAMELEO Project (Changes in Arid Mediterranean Ecosystems 
on the Long-term through Earth Observation) which is being 
co-ordinated by the SAL Co-operation with OSS (Observatoire 
Sahara Sahel, Paris, France) for North Africa and ACSAD (Arab 
Centre for the Studies of Arid zones and Dry lands, Damascus, 
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Syria) has also been initiated. Finally, a study contract regarding 
the Demonstration of an Integrated Concept for Monitoring 
Desertification in the Mediterranean Basin Based on Remote 
Sensing Methods (MoDeM-RSM) has been awarded to the SAI 
by DG XII-D2 to support the EU activities in the implemen­
tation of the UN-CCD. 

The ongoing projects will continue into 1998. A new focus will 
be the definition and establishment of a Mediterranean regional 
GIS, accommodating multi-source and multi-scale data from 
the level of the test site (i.e., landscape) to the region level. This 
will support ecosystem change analysis and the interpretation 
and modelling scenarios in the context of desertification risk 
assessment. 

More details about the activities mentioned above can be found at: 

http://alpha.emap.sai.jrc.it/desert/mecomwww/ 

http://alpha.emap.sai.jrc.it/desert/cameleo 

3. European Soil Bureau (ESB) 

The activities of the ESB are essentially driven by the demands 
on soil information by the EU Member States and the European 
Commission. 

The activities of the ESB are implemented by a Scientific Com­
mittee, formed by national experts in soil science and operating 
through small ad hoc working groups. Four working groups 
have been active within the ESB in 1997: 

Selected further reading 

Land Cover Change 

Heikkonen, J, Kanellopoulos, L, Varfis,A., Steel, A. andFullerton, K. 1997. 
Urban Land Use Mapping with Multi-Spectral and SAR Satellite Data 
Using Neural Networks. In: "Proceedings of the International Geoscience 
and Remote Sensing Symposium" (IGARSS'97), Singapore, IEEE Publi­
cations, Piscataway, NJ,pp. 1660-1662. 

Mediterranean Ecosystem Monitoring 

Escadafal, R., Mehl, W., Bernard, S and Bâcha, S. 1997. Potentialités de 
l'instrument VEGETATION pour le suivi de la désertification: simulation 
de la détection des mouvements de sables en Afrique du Nord. Comm. 
7ème Symp. Intern. "Mesures Physiques et Signatures en Télédétec­
tion",.Courchevel, France, 7-11 April 1997. In Proceedings, GuyotG. and 
Phulpin T., (eds), Balkema Rotterdam,pp.719-725. 

Sommer, S., Hill, J.andMégier, ]., 1997. The potential of remote sensing for 
monitoring rural land use changes and their effects on soil conditions. In: 
Agriculture, Ecosystems & Environment 67,2-3, Elsevier Science B. V, pp. 
197-209. 

Sommer, S., Leone, A.P. and Mehl, W., 1997. Application ofMIVIS Air­
borne Imaging Spectrometry Data to the Definition of Soil Degradation 
Indices in Mediterranean Ecosystems. Third International Airborne Remote 
Sensing Conference and Exhibition, 7-10 July 1996, Copenhagen, Denmark, 
Proceedings Volume JERIM International Ine, pp 579-587. 

• The 1:1,000,000 European soil database group. 
• The Information Access Working Group (IAWG). 
• The 1:250,000 workinggroup in charge of the design of a 

future European soil database at a scale of 1:250,000, follow­
ing a feasibility study by DG XI (1993). A recommendation 
was made to establish this database for a sample of pilot zones, 
in order to develop a common methodology, legends and 
databases. 

• The "HYPRES" working group, in charge of the inclusion of a 
soil hydraulic parameters database, directly linked to the 
1:1,000,000 soil database of Europe. The "HYPRES" database 
(for Hydraulic Properties of European Soils) will be particu­
larly useful for environmental and water-basin monitoring 
throughout the European Union. 
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