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Abstract

No common forestry policy has been implemented in the EU, therefore for-
est strategies and forest activities are dealt with in a rather dispersed manner
within the European Commission. In 1989, EFICS (European Forestry In-
formation and Communication System) was established via a regulation,
which stated that the EC had to set up the system before the end of 1992; this
date was later postponed. The objective of the EFICS is to “collect, co-
ordinate, standardise and process data concerning the forestry sector and its
development.” The main work on implementation of the EFICS Regulation
has been carried out in DGVI-FII.2 in close co-operation with other DG’s,
EUROSTAT and with international forest organisations. The Standing For-
estry Committee and the EU Working Party on Forest Statistics have super-
vised this work. In 1995-97 the European Forest Institute (EFI) led a con-
sortium which performed a major study on the user requirements for forest
information and on the need for harmonisation of European forest statistics.
The results of this study constitute an important base for the future develop-
ment of the EFICS. The FIRS Project of the Joint Research Centre was
established in 1994 to assist EFICS in analysing the possibility to use re-
mote sensing (satellite and air-borne) techniques for providing geo-refer-
enced data and information on the forest and other wooded lands of Europe.
Keywords: Forest information; Earth Observation
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| Introduction

Approximately 30 % of the European
land surface is covered by forest, the
exact figure depends on the defini-
tion: If all land covered by woody
biomass is included, the figure prob-
ably will be close to 35 %, if only
timber productive areas are consid-
ered the area is much smaller.

Traditionally, the assessment of
the forest area and the quantitative
and qualitative “description” of the
forested areas have been of a statis-
tical nature. National and regional
strategic planning has been based on
statistics. The local management, on
the other hand, has been based on
mapped information at large scale.
The statistics have for many years
served the needs for national and in-
ternational information, as statistics
can give rather precise estimates on
the forest reserves and their produc-
tivity, and because the compilation
of large scale maps is very expen-
sive when large area coverage is re-
quired.

In the recent years, the explosive
development in the needs for infor-
mation on the environment has
slowly started to create a shift to-
wards the provision of geo-refer-
enced national and international for-
est information. A single number,
stating the total forest area of a coun-
try may be sufficient for strategic and
economic planning, but, will be of
very limited use in regional and en-
vironmental planning. The forests
have, so to speak, moved from be-
ing a total private issue into being an
important environmental planning
and protection issue of general inter-
est for the society. Since efficient
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regional environmental planning can
rarely be achieved nationally due to
the fact that most components needed
in the planning are linked to land-
scape features, which are trans-
boundary, then geo-referenced infor-
mation has to be provided as gener-
ally available information, and pref-
erably in a harmonised way, using a
common nomenclature etc.

The development in the informa-
tion needs goes hand in hand with
the development in new technologies
for data collection and data handling.
In the case of forestry, remote sens-
ing (RS) techniques and geographi-
cal information systems (GIS) have
been very powerful instruments. The
TREES (Tropical Ecosystem Envi-
ronment Observation by Satellites)
Project of the European Commission
(Achard and D’Souza, 1994) which
covers the tropical belt with small
scale mapped information on the for-
est area is now developing into a
tropical forest information system,
and is slowly being developed into a
global small scale forest cover map.
A recent initiative by the G7 Com-
mittee on Earth Observation Satel-
lites (CEOS) to establish a Global
Observatory on Forest Cover
(GOFC) as part of the International
Global Observing Strategy (IGOS),
constitutes a first step in the direc-
tion of providing global geo-refer-
enced multi-scale forest information
based on earth observation (EO)
data, (http://Icluc.gecp.virginia.edu/
strategies/strategy3.html/).

2 Forestry in the EU

Wood, was not part of the products
in the list for common market policy
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and regulations when the Common
Market was created, accordingly no
common forestry policy was estab-
lished. However, in the early 60’ties
adivision for forestry was created in
the Directorate General for Agricul-
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ture. This division is the main
stakeholder in the forestry organisa-
tion within the European Commis-
sion, but also many other units and
divisions deal with aspects of for-
estry, see Figure 1. This rather dis-
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Figure I. Overview of the main structure of the forestry activities within the Euro-

pean Commission.
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perse responsibility clearly under-
lines that many different interests are
linked to the forested lands of Eu-
rope, and clearly stresses the need for
easily accessible and reliable infor-
mation.

As no common forestry policy
exists within the EU, the single Mem-
ber States decide upon the type of
forest information, which is made
available for the general use within
the EU. The Member States also de-
cide the frequency with which the
information is collected. The infor-
mation on the European forest land
is national, provided by the national
forest inventories (NFI), and is gen-
erally available only for administra-
tive units. This means that there ex-
ists a need for mapped forest infor-
mation, which has not — and which
will probably not be met in the near
future by the same institutions un-
less both political and financial sup-
port is provided. It should perhaps
also be realised that the present con-
ditions stem from a time when for-
est was considered a national strate-
gic issue, which may have created a
degree of inertia in adjusting towards
the needs of to day. This could be
one of the major reasons why the
whole forest sector slowly seems to
be moving from the agricultural au-
thorities to the environmental au-
thorities — a process accelerated by
the request for bio-diversity and sus-
tainable development and the perma-
nent monitoring hereof.

Except for the NFI’s of the Mem-
ber States, which of course are the
foundations and corner stones of any
EU forest information system, the
major stakeholders of the Commis-
sion are:
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DGVI - Forestry activities in rela-
tion to the Common Agricultural
Policy, rural development etc.

DG I and DG VIII - Relations to for-
estry outside the European Union

EUROSTAT - Provision of Euro-
pean forest statistics

DG XI and the EEA — Forestry in
relation to environmental protec-
tion

DG I — Wood and wood-product
industry

DG XII and JRC — Research and
development.

2.1 EFICS

The European Forest Information
and Communication System
(EFICS) was established in 1989 via
an EU Regulation (CEE, 1615/89),
which stated that the Commission
had to set up the system before the
end of 1992; this date was later post-
poned until the end of 1997. The ob-
jective of the EFICS is to “collect,
co-ordinate, standardise and process
data concerning the forestry sector
and its development”. It was stated
that EFICS should “take account of
existing data, and in particular sta-
tistics compiled by the statistical of-
fice of the European Communities,
and shall make use of information
available in the Member States, in
particular data contained in national
forest inventories, and of any data-
base accessible at community and
international level”.

In 1996, the Commission realised
that the actions undertaken so far to
introduce the EFICS had been hin-
dered by the lack of information on
the various systems in Europe for the
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collection and processing of forestry
data, and not least the differences
between them. Therefore, a study
aiming at providing a comparative
analysis of forestry inventory proce-
dures in European countries was
launched; this study should also pro-
vide a proposal, or alternatives, to
improve the reliability of forest sta-
tistics at the European level. The
study was carried out via a contract
with a consortium led by the Euro-
pean Forest Institute.

The study clearly showed, and
thereby confirmed the results of a
study under the FIRS project (Kohl
and Piivinen, 1996), that “The cur-
rent situation is characterised by dif-
ferences in inventory, sampling and
assessment procedures, data sources
utilised, nomenclature (e.g. measure-
ment rules, definitions), models (e.g.
volume estimation, estimation of
growth components, forest struc-
ture), analysis techniques, inventory
organisations and responsible bodies
and inventory cycles. However, a
system of international data collec-
tion, which makes use of national
forest resource assessments, has
some advantages. They are often
based on sound statistical techniques,
they provide representative data on
both wood and non-wood products
and services for an entire region or
nation, and the costs of the assess-
ment have already been covered by
the individual countries. A high de-
gree of expertise exists in the national
bodies. These advantages encourage
the search for methods integrating
different techniques and to harmo-
nise procedures and nomenclature,
with the objective of compiling na-
tional forest resource information,
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and establishing a reliable and con-
sistent data base at the European
level.” Furthermore “The EFICS-
study found that there are clear needs
for comparable information at the
international level. This is due to the
international initiatives originating
from the RIO Global Convention.
But also due to the needs of infor-
mation of various private and public
organisations in the member coun-
tries, as shown in the information
needs assessment carried out as a part
of the study”. Further,” EFICS is ur-
gently needed to close information
gaps concerning European forests
and the forestry sector. It has poten-
tial to become a focal point of for-
estry in Europe and could have the
capacity to provide the information
on forests, their sustainable manage-
ment and their environment, which
is needed by different categories of
users” (DG VI, 1996).

It was highly recommended on
the basis of the above mentioned
study that EFICS, together with the
forest authorities of the Member
States, among other things should
guarantee reliable and comparable
information at the European level.
This could be achieved by harmonis-
ing methods and nomenclature,
which would require both develop-
ment of common conversion factors,
but also new European definitions for
certain key attributes assessed in the
national forest inventories. In some
cases, special EFICS surveys paral-
lel to the national assessment could
be a feasible solution. It should be
taken into consideration that the ap-
plication of remote sensing tech-
niques could both facilitate the as-
sessment, and provide harmonised
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Europe-wide information. The stor-
age of the data was not considered a
major problem, the data availability
is the main issue. The set up and con-
figuration of the data dissemination
and analysis facilities should be con-
sidered very carefully. Both flexibil-
ity data security and user require-
ments have to be taken into consid-
eration.

2.2 FIRS

The FIRS project of the JRC was
established in 1994 to assist EFICS
in analysing the possibility of using
both satellite and airborne remote
sensing techniques for providing
geo-referenced and statistical data
and information on the forests and
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other wooded land of the Pan-Eu-
ropean area (Kennedy e al.1994,
1995) (http://www.emap.sai.jrc.it/
firs/).

The concept of the FIRS project
is shown on Figure 2. The basic idea
was, and still is to create a toolbox.
The toolbox will provide the nec-
essary information, methods etc. for
extracting useful information from
earth observation (EO) data, for
combining EO data with other data
types, for assessing accuracy, for
using GIS techniques etc.

The internal structure for the
FIRS project consists of several
modules, Figure 3. The first foun-
dation action, which was completed
in 1996, has provided several data
sets covering the Pan-European
area at a small scale. These data are

NFI - data
other data sets

RESEARCH &
DEVELOPMENT

META DATA

Figure 2. The role of the FIRS project is to assist EFICS in providing the necessary
tools and methods for extracting useful information from earth observation data.
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publicly available. The forest nomen-
clature study carried out by the Eu-
ropean Forest Institute (K6hl and
Pdivinen 1996), is available on,
(http://www.emap.sai.jrc.it/firs/).
The third foundation action is con-
tinuously being supplied with new
data from the various forest projects
financed or co-financed by the Com-
mission. Only some of the data from
this foundation action will be pub-
licly available. A steering committee
under DG XII is looking into the
problems linked to the publication of
test area data coming from the vari-
ous research and development share
cost projects. As most data from test
areas will be large scale, some data
will be considered restricted, which
may add some complications.

The software package, SILVICS,
(McCormick, 1998; McCormick and
Folving, 1998) developed in-house
for forestry applications is publicly
available. SILVICS is a user-friendly
software package, which runs on
most computer platforms, and which
provides advanced techniques for the
geometric and radiometric correc-
tion, structural and statistical analy-
sis, and classification of multispectral
satellite imagery. The software is
freely available, under standard
copyright conditions, on request to
the Space Applications Institute’s
EMAP Unit.

Thus, the first part of the FIRS
project has provided the very basic
tools for the application of EO data
within the frame outlined in Figure 2.

FIRS FRAMEWORK
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Figure 3. The structure of the FIRS project. Three foundation actions provide the

input for the development of methods, whi

ch are used in the thematic applications.
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Funding for the originally defined
thematic application modules was
not provided. However, other serv-
ices of the Commission have
launched projects which cover some
of these modules or parts hereof:

1. DG VI launched a study on for-
est change monitoring (corre-
sponding to a major part of FIRS
Theme 4) and structural diversity
mapping (corresponding to parts
of FIRS Theme 3). The first part,
forest monitoring has the objec-
tive to develop and demonstrate
a system to detect and identify
significant changes in forest
cover. The major focus is on the
detection of changes that differ
from the normal vegetative suc-
cession of the ecosystems. The
system will be as independent
from ground data as possible. The
key part of the study is to demon-
strate the performance of the
monitoring and change detection
system in at least two different
and representative forest regions
of Europe.

The monitoring and change de-
tection system is based on opti-
cal satellite images. It includes
both large scale and small scale
monitoring. Other types of space-
borne remote sensing data such
as ERS-SAR images will also be
considered as additional data
sources. The detection system is
aimed at producing both change
maps and statistics of the changes.
The monitoring system that will
be developed and proposed
should also include an assessment
of the accuracy of the informa-
tion produced and address the
cost-benefit compared to other

methods, for instance ground
based registration. The output of
this study will be: 1) A descrip-
tion of the monitoring and change
detection system; 2) A description
of the accuracy of the system; 3)
Sample maps of the results; 4) A
description on how the change in-
formation can be utilised to up-
date general statistical informa-
tion of forests; and 5) An assess-
ment of extrapolation possibili-
ties.

The main aim of the second
part of the study, structural diver-
sity, is to define, develop and test
a system for monitoring the struc-
tural diversity of the forested ar-
eas. The diversity in forest struc-
ture is believed to be an impor-
tant indicator of bio-diversity and
may be assessed and monitored
using remotely sensed data at at
least two to three different levels
(regional, community and popu-
lation). This pilot study is carried
out using the same regions as used
in topic 1. The system will be
based on high and medium reso-
lution satellite data. It will be able
to detect forest patches and to
classify and describe both with
regard to content and shape. The
system will be linked to, and if
possible integrated with, the
change detection system devel-
oped under topic 1. The output of
this topic will be: 1, A descrip-
tion of the system used to detect
and describe forest structure (in-
cluding the algorithms used for
detection); 2, sample maps of the
results; and 3, a description of the
links and integration into a moni-
toring and change detection sys-
tem.



2. The CEO project is financing two

projects, which correspond partly
to FIRS Theme 3 — forest map-
ping, and to FIRS Theme 1 — es-
timate of volume and above
ground biomass. The objective of
the FMERS study is to develop
and implement methodologies for
the provision of standardised geo-
referenced information and statis-
tical information to describe the
forests and other wooded land in
Europe using optical and micro-
wave space borne remotely
sensed data. The target variables
are forest and other wooded land
as well as proportions of major
tree species groupings. The map-
ping part of the study is divided
into two phases: phase 1 in which
the methodologies are developed
and compared at six representa-
tive study sites across Europe;
and phase 2 in which two large
regions will be mapped accord-
ing to results and requirements
from the first phase. The main
outputs of this phase are 1) quan-
titative evaluation of the poten-
tial of different satellite data types
in discrimination of the target
variables and 2) the proposal for
a procedure to accomplish Euro-
pean forest mapping using me-
dium resolution satellite data.
(http://www.vtt.fi/aut/rs/proj/
fmers/).

The second part of the study,
assessment of above ground
biomass and volume, is just be-
ing launched, (spring 1998). It
will provide research based ex-
perimental data sets from two test
sites which will be included in the
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forest databases of the Space Ap-
plications Institute.

3. The EMAP (Environmental Map-

ping and Modelling) unit, to
which the FIRS project belongs,
has launched a project under
FIRS Theme 4. This project will
supply a forest probability map of
the whole Pan-European area.
The scale will allow an estimate
of the probability of a single
NOAA-AVHRR pixel (approxi-
mately one square kilometre) be-
longing to the class wooded land
(forest and other wooded land).
Thus the project will provide a
Pan-European database consist-
ing of both the probability values
and the calibrated original satel-
lite data.

4. The Decision Support and Inte-

grated Assessment (DeSIA) Sec-
tor in the System Analysis and
Modelling unit of the Institute for
Systems, Informatics and Safety
(ISIS) at the Joint Research Cen-
tre is is now using the existing
FIRS data base for modelling
(FIRS Theme 5). The DeSIA Sec-
tor uses the data to obtain a first
estimate of the upper and lower
bounds of the carbon dioxide sink
strength of the European forests
and is thus giving substantial sup-
port to the FIRS theme on forest
modelling. (http://www.unitus.it/
eflux/euro.html). The co-opera-
tion between DeSIA and FIRS
does not only mean that DeSIA
is responsible for part of the mod-
elling theme of FIRS, it also
means that FIRS will assist
DeSIA in providing best possible
data for future carbon modelling
activities.
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3 European Forest
Institute’s

databases

The European Forest Institute (EFI)
in particular is committed to compil-
ing and disseminating forestry infor-
mation at the European level. The
institute has started to develop and
implement an effective and well-or-
ganised information service for the
European forest sector.

The EFI information service con-
sists of both a forest information sys-
tem presented as a user-friendly in-
teractive database, and direct serv-
ices through information specialists
which compile information accord-
ing to requests.

The forestry data are compiled,
validated and stored in the main da-
tabase using a ‘Structured Query
Language’. Presentation tools are
developed according to the type of
input data. The general database
structure is based on linking differ-
ent data sets, which are part of the
EFI databank. This concept is cur-
rently being implemented and will
eventually allow the retrieval of all
available information on a selected
topic by specifying one query to the
main database. All the data that are
stored and “value added” by EFI, are
processed and utilised in agreement
with the data owners or original pub-
lishers. The rights of ownership are
respected by clearly indicating the
source of the data.

The UN-ECE/FAO Forest Re-
sources Assessment of the Boreal
and Temperate Zones, 1990 and the
COST Action E4 project ‘Forest Re-
search Reserves Network’ are men-
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tioned here as examples held at the
EFI databases.

1) The forest resources database al-
lows the user to extract data on
forest resources by selecting from
the list of UN-ECE/FAO catego-
ries and countries using different
web browsers. The query is sent
to the database resulting in a sum-
mary table. Other features such
as maps, graphical output (bar
charts, pie charts) and a list of
UN-ECE/FAOQ definitions can be
selected. In its current form, full
database services are available to
EFI members, and the public has
access to parts of them. (http://
www.efi.fi/Database_Gateway/
Forest_Resources/). Similarly,
work is ongoing to develop both,
forest products and timber trade
flow interactive databases.

2) The ‘Forest Research Reserves
Network’ database has been de-
veloped as an interactive, user-
friendly, on-line questionnaire,
which stores the data directly in
the database after submitting the
data input. Access to the input of
new data is restricted to the par-
ticipants of the COST E4 action.
With the help of an interactive
search tool, the information can
be extracted from the database ac-
cording to individual user needs.
The search function is open to the
general public. The ‘Forest Re-
search Reserves Network’ allows
the retrieval of general informa-
tion on forest reserves, suitable
for research. The design and func-
tionality of the network contrib-
utes to the exchange of research
results and assists in finding nec-

10
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essary research contacts in the
field of forest reserves research
(http://www.efi.fi/
Database_Gateway/FRRN/).

4 Networked forest
information

It should be taken for granted that to
day all entities needing forest infor-
mation are using digital equipment
linked to some standard network.
This should at least be the case for
professional applications. The or-
ganisation of the databases, or rather
the networking of the databases is
very technology dependent, theoreti-
cally there should be no, or few limi-
tations for cross-referencing of data,
so it is in fact only the data availabil-
ity that should be addressed.

To make the data available on
networks does have severe implica-
tions for the data owners. They have
to organise the data and decide on
the availability, and they often have
to redefine data responsibilities and
perhaps even to take the possible
uses of the data into consideration.

User requirements are slowly but
continuously changing. We have few
user requirement investigations and
the ones we have are heavily biased
towards the requirements from tra-
ditional forestry professionals, thus
a large potential forest information
user group is missing, namely the
persons engaged in landscape plan-
ning and rural development who
have no professional background in
forestry.
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4.1 User requirements

Two major European forest informa-
tion user requirements studies have
been made as mentioned earlier, one
by the FIRS (Kohl and Péivinen,
1996) and one by DG VI —the EFICS
study (DG VI, 1996). The latter study
principally addressed the hard core
forest community, international, gov-
ernmental, regional and local forest
authorities, and forest companies and
forest organisations, but also a few
NGO’s were included. The FIRS
study addressed three major groups,
the production group, the environ-
mental user group and a group en-
gaged in the broader land cover plan-
ning aspects, however, all from the
forestry community.

The EFICS study revealed that
the two forest attributes “forest area”
and “tree species composition” were
the most important variables seen
from a data user point of view. But,
also that the “productive functions”
of forest were of high importance.
The fourth priority was “volume and
annual increment and cut” followed
by “biological richness and diver-
sity”. The sixth and seventh priori-
ties were “volume and its change”
and “health condition” respectively.

When asked to score very broad
groups of forestry information types,
the user replies were distributed as
follows:

1) Wood resources: 83% of the us-
ers gave very high priority

2) Forest policy: 71 %

3) Research and development: 70 %

4) Forest industry production: 64 %.

This result indicated that not only
wood and forest resources, but also
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Table I. The priority list of forest indicators and their need for harmonization. The
three groups correspond to the user categories mentioned in the text.

Variable and variable-group

Harmonization needs

‘PRODUCTION’ VARIABLES
Actual forest area
Stand structure
Diameter
Height
Volume
Drain / removals
Timber quality
‘PROTECTION’ VARIABLES
Land cover
Health
Damage
Vegetation types
Water resources
Protection status
Naturalness
Threats to species diversity
Environmental impact
Wildlife habitats
LAND USE PLANNING VARIABLES
Land cover
Actual forested area
Other wooded land

yes
yes
no
minor
yes
yes
yes

high
no

high
high
high
high
low

high
yes
high

other information is of interest for
most potential clients of EFICS.
The results of the FIRS study did
not differ significantly from the
EFICS study, however, the user
group was divided according to
“main responsibility” — see above.
Table 1 shows the most needed at-
tributes according to the user groups.
It is characteristic that the forest
cover is the most wanted variable. It
is probably also characteristic that the
production oriented user groups puts
higher priority on variables related
to volume, drain etc. than the two
other groups, which give higher pri-

ority to environmental indicators,
such as protection and bio-diversity.

Both studies clearly revealed that
the most important variables should
be updated on a two to five year ba-
sis. The 10 year updating cycle which
most countries now aim at does not
seem to supply the information, of-
ten enough, to meet the user require-
ments.

Even if the users were not directly
asked whether mapped information
would be essential, both studies in-
dicated a big interest in the availabil-
ity of geo-referenced data. An ear-
lier study clearly indicated that local
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foresters needed regularly updated
mapped information (Folving et al.
1992). The EFICS study user group
was asked which variables after for-
est area they needed as mapped in-
formation. The reply showed the fol-
lowing priority: 1, protection and
conservation; 2, species composi-
tion; 3, forest condition and damage.
No doubt that the Criteria and Indi-
cator (C/I) on sustainable develop-
ment and, especially, on bio-diver-
sity, would have much more weight
to day and that a large user group
should be included, i.e. managers
dealing with risk assessments and
hydrological planning and manage-
ment — but working in entities not
normally linked to the forest sector.

4.2 Implication for
organisation

National forest inventories are sup-
posed to build the basis for the EFICS
initiative and the EUROSTAT data-
bases are, according to the regula-
tion, considered to be a key entity. It
can thus be foreseen that the supply
and updating of the statistical data
reported for administrative units will
be continued.

The European Environment
Agency is obliged to provide infor-
mation on the status of the Pan-Eu-
ropean environment at regular inter-
vals and has thus a need for forest
maps, and maps of key forest indi-
cators on, amongst other things, bio-
diversity. Already the CORINE Land
Cover database includes important
mapped forest information following
the specific CORINE methodology.

EFI, as described above, WCMC
and other important NGOs have

EFICS...

compiled valuable forest information
including maps serving various in-
terests and needs. At a global level
FAO is going to be a very important
supplier of data on almost all forest
aspects following the TBFRA2000
and FRA2000. This will be statisti-
cal information. EFERN (European
Forest Ecosystem Research Net-
work) is a very good example on a
network, which is primarily dedi-
cated to ecosystem research (http://
efern.boku.ac.at). In the future
EFERN will most probably serve a
much larger user group that origi-
nally aimed at. IUFRO also provides
valuable forestry information for
Europe (http://iufro.boku.ac.at/)

Potentially all ingredients for the
EFICS are existing. In reality, only
the NGO’s have had the necessary
funding, and administrative and po-
litical freedom to get organised. The
key issue for EFICS is not to have a
large central database, but the avail-
ability of the data. It does in princi-
ple not matter where the data are
stored as long as they are available.
Available for whom? — is an impor-
tant issue.

To become efficient EFICS
should be supplied with the neces-
sary possibility to co-ordinate the
“data availability”. And EFICS
should have the possibility to assist
the NFI to supply the data, which can
be made public. As the application
of EO data has been included in the
EFICS regulation, co-ordination of
the development and production of
the new geo-referenced data and in-
formation types will be needed too.
EFICS should also supply the nec-
essary links to global data sets in or-
der that European users easily can

13
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access global forest information, and
in order to make European data eas-
ily accessible for non European us-
ers, research and modelling net-
works.

4.3 Implication for the data

Both the EFICS and the FIRS studis
very clearly revealed that the major-
ity of the forest data cannot be di-
rectly compared at the European
level. Most countries use their own
set of definitions and methods.
Therefore most variables or indica-
tors need to be harmonised if correct
comparisons are to be made (see Ta-
ble 1). The EFICS study indicated
four different alternatives for im-
proving the situation:

1. To rely on existing national for-
est inventories;

2. To introduce a set of harmonised
attributes in national forest inven-
tories;

3. To carry out harmonised assess-
ments at the national level in ad-
dition to the national assessments;

4. To conduct an independent
EFICS survey at the European
level.

The FIRS study, which was carried
out before the four alternatives were
set up, provided a proposal for a no-
menclature to be used in forest re-
sources assessments using EO data,
which in fact fits very well with each
of the last three alternatives.

At least for the variables and the
indicators on bio-diversity, which
easily can be assessed and monitored
by the use of EO data, a new nomen-
clature and set of definitions should
be implemented. Not least, because
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remote sensing can be foreseen to
take over in the future as a cost ef-
fective data and information provid-
ing tool. For the variables and indi-
cators on bio-diversity, which will
still be relying totally on traditional
field assessments also in the future,
several possibilities exist for making
the data comparable. The necessary
conversion methods could easily be
included in the FIRS toolbox men-
tioned previously.

For all data, regardless of the
method with which they have been
collected and provided, it should be
clearly stated in the database how,
when, by which method etc. the as-
sessment was carried out. The high
standards as used by for instance
EUROSTAT and FAO today should
always be the aim for any data pro-
vider. This may seem to be a rather
redundant statement, but it should be
clear for a user whether he finds raw
data and observations or modelled
and derived data. Hopefully, even-
tually, the reliability, or more pre-
cisely the accuracy and precision of
the single data layers can be stated -
both for the statistical and the
mapped data.

In statistics there exists a long tra-
dition for collecting and calculating
data for administrative units and for
arranging sampling to provide a sin-
gle number for a single administra-
tive unit. The EU forest statistics is
given for various levels of NUTS.
The National Forest Inventories are
set up in the same way. Several key
variables and indicators can today be
provided as mapped information us-
ing EO data. The still growing de-
mand for geo-referenced environ-
mental data makes it much more ob-
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vious to choose a natural geographi-
cal unit for reference. The catchment
or watershed seems to be an obvious
alternative. In fact, the catchment is
the only useful reference area when
we are dealing with the terrestrial
surface and the direct influx to the
sea and lake areas. This solution,
which favours the EO data, so to
speak, also forwards new require-
ments for the NFI data. These data
have to be provided in a geo-refer-
enced format for the sample plots, so
that they can be used for “calibrat-
ing” and “training” in remote sens-
ing applications. This might perhaps
constitute a minor political problem,
which could be solved by securing
that the entities carrying out the na-
tional forest inventories also ware
given the task and needed funding
for providing the EO data derived
mapped information.

5 Concluding
remarks

When EFICS was defined 10 years
ago, probably no one had foreseen,
even imagined the growth in net-
worked information in general. The
very first estimates on the costs of
running such a communication and
information system came up with so
high costs, that the momentum and
interest from the Member States were
lost.

The CORINE Land Cover map
was used as an argument for not get-
ting further involved in European
forest mapping, and later the princi-
ple of sustainability made mapping
at small scale a national item. It is of
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course correct that the CORINE map
does supply much valuable informa-
tion on the forested area and that the
potential use is big; it is also correct
that other forest variables are needed
for many purposes. The Member
States can easily supply all needed
mapped information, however the
comparative studies have shown that
the users need harmonised informa-
tion and that some organisation has
to take the lead to secure common
nomenclatures etc. The Standing
Forestry Committee could secure this
through EFICS.

During the 10 years, the need for
an efficient forest information and
communication system has grown
tremendously. The many diverse ini-
tiatives mentioned above prove this.
At the same time new possibilities
in applying EO data have emerged.
These data can be used for provid-
ing a part of the needed information
more efficiently in a synoptical way
with much shorter intervals than is
normally possible though NFI’s.
They can also, to some extent assist
in providing new insight in forest
eco-variables. The demands for new
types of forest information definitely
prove that a need for an efficient
communication system is existing.

The possibility for providing ac-
cess to data with variable level of
authorisation should make it easier
to organise the data bases and should
make it easier for data suppliers, as
these would have to worry less about
the sensitivity of the data and the
derived information. Maybe it would
also be considered beneficial if offi-
cial data would be readily available,
both in order to secure a high level
of standard, but also in order to avoid
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“invented” forest data and misinter-
preted information.

There do indeed exist a need for
a European Forest Information and
Communication system, which can
combine statistical and mapped data
and derived information on the for-
ests and other wooded lands in the
Pan-European area.
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