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European Forests and Protected Areas: Gap Analysis

EXECUTIVE SUMMARY

This gap andlyss of forest protected aress in Europe was designed to provide relevant
information on the digribution and conservation status of European temperate forests,
in support of the Pan-European Biologicd and Landscape Diversty Strategy and in
particular WWF' s Forest Strategy for Europe.

Digitd panEuropean forest cover maps of potentid and current forest cover were
compiled together with a digitdl magp of Europe's protected aress. Digitd overlays of
these data were undertaken and datistics produced indicating the current dtate of
protection of differing forest types in regpect to the location of these forests within

legally gazetted aress.

The dudy indicates that 56% of Europe's forest has dready been lost. Europe's
potential forest cover was 7,395440 km? and current forest cover is 3,255,680 k.
Of this, 204,996 kn? (6.3%) lie within protected areas (IUCN management categories
[-1V).

The andyses were undertaken by country and by forest type a complex (66 forest
types) and amplified (20 forest types) leves At a ndaiond levd forest protection (as
a proportion of current forest cover) ranges from 11.7% in Belaus to less than 1 % in
relaively large countries such as Bosnia Herzegovina (0.8%), United Kingdom
(0.6%) and Belgium (0.2%).

The andyss of current forest cover usng a smplified forest dassfication system (20
categories), found that forest protection varies from < 0.5% for spruce woodland amid
hygrophilous birch tundra, to 18.5% for conifer forests in mires and bogs.

An indication of the wilderness qudity of European forests is given by the andyses of
protected foret by forest sze. This shows that raher few (329) rdatively large
(>10000 ha') stes account for 67% of Europe's protected forests. Conversdy, 95%
of Europ€'s protected forest areas comprise fragments of less than 1,000ha. Together
these fragments protect less than 10% of Europe's foreds. Forty-five of the 50 largest
protected forest areas occur in the Russan Federation and Fennoscandia, accounting
to a large extent for the much grester proportion of Europe's protected forest that is
found in northern Europe, compared to that found in the south.

Ful deals of the andyses and a saies of maps illudrating the digribution of
potential and current forest cover and protected areas are included in the CD-ROM
that accompaniesthis report.

1 Note: 1 km?= 100 hectares



1. INTRODUCTION

Many of the worlds temperate forests exist in some of the wedthiest developed
countries, where there is a tradition of forest protection and research. Paradoxicdly,
public awareness and debate on forest conservation has focused dmogt exclusvely on
tropicd forets and their highly diverse flora and fauna, while the protection of
temperate forests and their equaly important, adbet fewer, species has received much
less attention (WWF, 1992).

In 1998 totd globd foret cover amounted to 38,966,548 kn? (Commonwedth of
Austrdia, 1999) of which 8.23% was protected under IUCN management categories
[-VI. At a regiond leve, data avalable in 1996 indicated that 8% of European
temperate forests (excluding Russia), lay within protected areas (IUCN categories |-
V1) (Iremonger et al., 1997).

In Europe, temperate forests are often highly fragmented, threstened ecosystems. An
urgent need for georeferenced information on the region's forests and protected arees
was identified by Luxmoore and Drucker (1994), to provide the bads of a regiond
gap andyss and recovery plan for forests. Subsequently a project entitted Feasibility
study: Gap Analysis of Forest Protected Areas in Europe, was undertaken by the
World Consarvation Monitoring Centre on behdf of WWF (WCMC, 1995), assessing
the avalability of relevant fores protected aress information. Following on from this
a second phase of the project was agreed in 1997.

This current gap andyss forms the second phase of the project. It is designed to
provide informaion on the didribution and conservation status of European temperate
forests, in relaion to potentiad and current forest cover. The project supports the Pan-
European Biologicd and Landscgpe Diversty Strategy and more specificdly WWF's
Forest Strategy for Europe. In paticular, information on the conservation datus of
different forest types will support implementation of Action Theme 9 on Fores
Ecosystems of the Pan-European Biologica and Landscape Diversity Strategy.

Ggp andydgs, in the sense used in this projedt, involves overlaying information on the
digribution of forets with information on the didribution of protected aess, to
identify the levd of officiad protection afforded to differing forest types. Like other
rgpid goprasd methodologies, it should not be viewed as a subgitute for full
biologicd inventories, but as a coarse indicator of gaps. Such informeation is vitd to
policy-makers and planners in developing a European-wide network of ecologicdly
representative protected forests.

1.1 PROJECT OBJECTIVES

The objectives of this project were asfollows.

To compile a digitd panEuropean forest cover mep, dassfied, harmonised and at
aufficiently high resolution for andysis a netiond and regiond scales.

To compile adigital map of European prdected areas
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To assess quatitaively the extent of protection of forest types in redion to
origind and present fores cover and forested wilderness in Europe and identify

magor gagpsin ther protection.

To identify regiond priorities for conservation action and apply them withina

nationd context.

2.METHODOLOGY

2.1STUDY AREA

The countries that conditute Europe are not easly defined, as the region is contiguous
with Ada and continues to undergo political change. Table 1 ligs the 45 European
countries that were sdected to be included in this sudy. They cover the region
between the Atlantic Ocean and the Urd Mountains and extend as fa south as

southern Greece and northwards to the Barents Sea

Table 1. European countriesincluded in thestudy.

Albania
Andorra
Audria
Bdgium
Bdarus

Bosnia Herzegovina
Bulgaria
Crodtia

Czech Republic
Denmark
Edonia

Fnland

France
Germany
Georgia

Greece
Hungary
lcdand
Irdand

ltely

Lavia
Liechtengtein
Lithuania
Luxembourg
FYROM
Madta
Monaco
Moldova
Netherlands
Norway

Poland
Portugal
Romania
Russian Federation
San Maino
Serbia
Sovekia
Sovenia
Span
Sweden
Switzerland
Ukraine

United Kingdom




2.2FOREST DATA

2.2.1 Potential forest cover

Potential forest cover was taken from the mgp Natural Vegetation of Europeproduced
by Bohn and Neuhdud in 1994 & a scde 1 : 25 million (referred to in this report as B
& N). This mgp was desgned to provide a unified view of Europes potentid
vegetation types. The editors of the map envisaged tha one of its principa uses would
be to support the devdopment of plans for the sysemdic protection of naturd
ecosystems in Europe (Bohn 1994). The B & N map has a hierarchical legend from
which two levels were sdected for this project. The smplified leve divides European
forest types into 20 categories B & N 20) (see Map 1), whils the detailed leve
dividesthem into 66 categories (B & N 60).

The vegetation map is based on dimate, soil and historicd records. The map presents

the digribution of the man naurd plant communities corresponding to the actud
dimaic and edaphic conditions, exduding, as far as possble, human impact. It seeks
to show the most important features of latitudind zone (i.e vegetation zones and sub-
zones), longitudind  (oceenic/continental  gradients)  and  dtitudind  variations
(vegetation bdts). In  addition the man azond vegetaion types and ther
differentiation, as wdl as the floridic varidions of the naturd vegetation units
resulting from different edaphic, florogenetic and dimatic conditions ae depicted.
The condruction of the potentia vegetation levdl was based on exiding remnants of
naturd ecosysems and their reaion to specific Ste conditions (climate, soil, water
regime, etc.). Recent large-scde changes of the abiotic environment resulting from
manmade ar and water pollution were not taken into condderation as the effects on
potentia natural vegetation could not be definitively determined (Bohn, 1994).

The find verson of the mgp was compiled following review by expets from
throughout Europe. Full detals of the methodology followed in the compilation of the
map are given in Bohn (1994, 1995) and Neuhdud (1990).

2.2.2 Current forest cover

Forests have been esimaied to cover approximady one third of Europe's totd land
area by FAO in ther report: Sate of the World's Forests (FAO 1999). However, the
figure depends upon the precise definition used to identify forest, and what is “other
wooded land”. The FAO Forest Resource Assessment defines forests as having a
leest 10% crown cover per area unit (FAO, 1995). In contrast CORINE land cover
forest casses (which this project is based on) define forests as having 30% crown
cover.  Ddfinitions of forest types dso vary between countries and internationd
organisations, frequently causing problemsin assessing their Sate and trends,

The European Topic Centre on Land Cover (ETC/LC) is a consortium of 16 different
organisations from dl over Europe, contracted by the European Environment Agency
(EEA). ETC/ILC (led by Satellus) coordinates the CORINE landcover mapping
programme (Co-ordination of Information on the Environment), which is the source
for the mgority of the current foret data used in this project. The CORINE
programme began in 1985, with the am to cresie a condgtent, compdible and



European Forests and Protected Areas: Gap Analysis

updatesble digital database on land cover across the whole of Europe. The CORINE
data currently covers most of Western Europe and provides 250m resolution sadlite
data on the actud extent o coniferous forests, broad-leaved forests, mixed forests and
sclerophyllous vegetation. These forest classes have been sdected from a 44 dass
CORINE landcover nomenclature, and are described below.

Broad-leaved for est
Vegetation formation composed principdly of trees induding srub and bush
undergtories, where broad-leaved species predominate. Broadleaved trees must
represent more than threequaters of the surface unit in this caegory, faling
which the category is that of mixed forest. Young coppices and young plantations
aso belong to this category

Coniferous for est
Vegetation formation composed principdly of trees, induding shrub and bush
understudies, where coniferous species predominae. Surface planted with conifers
must represent a least 75% of the totd surface of the unit; othewise, the unit is
one of mixed fored.

- Mixed forest

Vegetation formation composed principaly of trees, induding shrub and bush
understories, where neither broadtleaved nor coniferous species predominate. This
caegory indudes not only mixed forest in the drict dlviculturd sense (ngle tree
or clump mixtures), but dso complex foret parcds comprisng an intricae
mosaic of broad-leaved and softwood species where no homogeneous stand of
more than 25 ha can be digtinguished.

Scler ophyllousvegetation
Bushy sclerophyllous vegetation, induding maquisand garrigue.

Maquis describes dense vegetation associations composed of numerous shrubs
covering acid sliceous soils in Mediteranean aress. This formation generdly
condds of smdl oaks, olesdters abutus lentiscus junipers, briar wood and
an understorey of cistus and low heathers.

Garrigue destribes discontinuous bushy associations of the Mediterranean
cdcareous plateaus, often composed of kermes ok, lavender, thyme and
white cistus. There may be a few isolaed trees. Garrigue is found on a dry,
filtering substrate (usudly cacareous).

Bushy sclerophyllous vegetation describes a subforest formation often difficult
to diginguish from Mediteraneen forest (posshility of confuson between
high meguis and <derophyllous forest). Use of ancllay daa (aerid
photographs, forest inventory maps, vegetation index) is highly recommended.

Where CORINE forest data were unavailable, the best available aternative sources
were used. In some cases this entalled using data a a scde of 1. 2,500,000 or a a
resolution of 1km. A full lig of the sources used in compiling the current forest data
for this project can be found in Annex 1.



2.2.3 Production of detailed map of current forest cover

The basic current forest cover data only included information on the occurrence of
these four forest classes To increase the level of detall, these deta were then overlad
with the B & N data Thus data on the categories and extent of current forest cover
were combined with data on potentid foret cover to provide a more detaled
classfication of current forest cover.

Combining the two maps resulted in the identification of some aess tha were
problematic to resolve in terms of forest type as the current forest cover differed from
the potentid vegetation cover. The three anomaous Studtions that arose were trested
asfollows

1 Current and potential forest cover differ in broad physiognomic type

In ingtances (178,340 kn?) where current and potentiad cover were both identified as
forest, but differed in terms of broad physognomic type (conifer, broadleaved or
mixed), the tentative concluson was reeched that the current foret cover was
replacement vegetation. The mogt obvious example of this is where current coniferous
forest occurs in aress identified as deciduous forest on the potentia forest map. These
aress were identified as "replacement forest” (see table 2, example 1 below) for this
project. It is important to recognise that the origind forest cover map is coarser in
resolution than the current forest cover datasheets, so that disagreement between the
two may nat, in fact, indicate thet the forest is a replacement type.

2 Current cover forest, potential cover clearly nonforest

In those ingtances (152,068 km?) where current forest fdll within a B & N class that
was dealy only nonforest, the CORINE definition of the forest (i.e. coniferous,
broad-leaved, sclerophyllous or mixed) has been kept, with the qudifier “from
current” gppended (see table 2, example 2 below).

3 Current cover forest, potential cover clearly non forest class with forest
elements

In some ingtances an area identified as currently forested corresponded to a B & N
category that was not obviously forest. The B & N legend has been reworded to
account for these and to emphesise the forest component of the vegedion type (see
table 2, example 3 bdlow and Annex 2).

Full detals of the B & N 66 dassficaion, induding the additiond and re-worded
dasses are given in Annex 2 with a key to the correponding smplified scheme of 20
B & N classes.

The maps of potentid and current forest cover were circulated by Harri Karjaanen
(WWF-Internationd) to WWF nationd officers for review, following the WWF
European Forest Programme Protected Aress team meeting in Gland, in January
1999,
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Table 2. Examples of legend har monisation between potential and current forest
cover maps

Example Potential Current Project legend
(B & N) (CORINE)
1 Broad leafed Coniferous Replacement vegetation
2 Non forest Coniferous Coniferous(from current)
3 Non Forest Broad- O&k forests in Panonian sand
InB & N source full definition was: leaved and | steppes

Pannonian sand steppes Festuca beckeri,
F. vaginata) with Dianthus polymorphus
var. bessarabicus Adragalus varius
Echinops ruthenicus Anthemis ruthenica
dternating with oak forests (Quercus
robur) with Convallaria majalis

mixed

2.3PROTECTED AREAS DATA

WCMC maintains a globa database of protected aress. This has been developed over
many years in collaboration with IUCN's World Commisson on Protected Aress
(WCPA). In addition European protected area data are managed by WCMC, on behdf
of the European Environment Agency (EEA) and other regiond organisaions. This
subset of the globd protected aress database is known as the Common Database of
Designated Aress (CDDA). Digitd data providing protected area boundary lines is
included as pat of this database as it becomes avalable. Under the current project,
funding was provided for appropriste organisations in Russa and the Ukraine to
digitise protected aress data and to make this avalable to WCMC. Similarly, data for
Bdaus were digitised a&a WCMC. Thee are countries for which rdatively little data
were previoudy available, but contain extensve areas of temperate forest.

Ligs and maps of each country’s protected arees were sent to the gppropriate
management authorities for review, with a request for further protected area
information if it was awlable. Data were received by WCMC in a range of formats
(dectronic and hard copy). The data were then integrated into a sandard forma in
WCMC's geographic information sysem (GIS). A full lising of the sources of
protected areas data is given in Annex 3. A copy of the find digitd protected area
map isincluded on the CD-ROM that accompanies this report.

For this project it was agreed that only protected aress that fel within TUCN
categories |-IV should be included in the study. Thus a further task invaved in
protected areas data management was to identify the appropriate IUCN category of
each area, where this was not aready known.

Details of IUCN protected area management categories are given in Annex 4. The
best protected area boundary data avalable in 1999, were used for this project.
However, it should be redised that the rgpid growth in computer technology in recent
yeas means that the qudity and avalability of protected aess digitd data is
continudly improving and increesing.

Table 3 illudrates polygon and point data avalable to WCMC for each country
induded in the project, and more specificly provides an idea of the levd of daa
qudity. Countries with a high percentage of polygons are consdered to have better



qudity protected aess data Thus daa for severa countries incuding Ireand,
Begium, Albaniayz Romania, Moldova, Sovenia and the Netherlands could be even

more accurate if polygon data were made available.

Table 3 Quality of protected area polygon data

Country Points Polygons % Polygons
Albania 22 0 0
Andorra 0 0 0
Austria 30 13 0
Bdarus 320 161 3
Begium 26 0 0
Bosniaand Herzegovina 11 0 0
Bulgaria 45 0 0
Crodia 139 0 0
Czech Republic 1,742 0 0
Denmark 47 21 31
Estonia 9 48 &4
Finland 14 4,163 100
France 143 2,653 %5
Georgia 0 20 100
Germany 326 37 10
Greece 34 15 31
Hungary 69 67 49
lceland 4 54 3
Irland 54 0 0
Itay 53 305 85
Lavia 125 6 5
Liechtensein 9 0 0
Lithuania 23 6 21
L uxembourg 15 0 0
FYROM 20 3 13
Mdta 6 0 0
Moldova 43 0 0
Monaco 2 0 0
Netherlands 56 0 0
Norway 2 1,304 100
Poland 375 22 6
Portuga 2 20 eil
Romania 52 0 0
Russian Federation 6,981 1,731 20
San Marino 0 0 0
Sovaia 31 7 18
Sovenia 3 0 0
Soan 100 192 66,
Sweden 23 4,330 2]
Switzerland 14 197 B
Ukraine 8 1,425 N9
United Kingdom 0 2,995 100
Sarbia 60 0 0
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2.4ANALYSES
2.4.1 Data preparation and procedure

The main am of the andyses was to identify dl forested land within IUCN protected
areas management categories| - V.

The andyds of potentid and current forest data with protected areas was undertaken
by ovelaying the data layers within a GIS and cdculaing the Sze of corresponding
aess. In some ingtances protected area boundary data were not avalable. In these
cases the protected area was represented by a circle proportiond to its area at its
latitude/longitude  position  (where such  information wes avaldble), raher than
digitised boundaries A totd of 30,833 polygons were identified in the andyds - this
induded both boundaries and proportiond circles. Of these, a totd of 19,795
protected aress were digitised outlines and 11,038 were proportiond cirdes. It should
be noted thet, in generd, the proportiond cirde data tend to represent very smdl
pro;ected areas. Of the 11,038 proportiond cirdes, 8415 have an aea of less than 1
kn".

To andyse data in a GIS, dl daa layers must be in a common forma ie raster or
vector. Radter data has a cdlular data structure composed of rows and columns for
doring images. Groups of cels with the same vaue represent features. Vector data
has a co-ordinate based data structure. Each linear feature is represented by an ordered
lig of locaions that ae joined up to form lines and polygons. Polygons ae
boundaries thet encloseareas that represent features.

The forest data were initidly held dectronicdly in a raster format. To perform the
andyses the forest data were converted to vector format in order to maintain the detail
and accuracy of the protected arees vector dataset. (Note Data can aso readily be
converted from vector to raster format but the raster data Sorage in the form of cels
of a pre-determined sze has the effect of generdisng the vector data No such loss of
detall occursin araster to vector conversion).

The overdl accuracy of the andyss is defined by the scde of the origind source
information for both the forests and protected arees datasets. These vary in detail from
country-to-country. Full source informetion is given in Annex 1 and Annex 3 for
forest cover and protected areas data respectively.

2.4.2 Size analyses

Ancther aspect of the andyses was to identify the dze didtribution of Europes
protected forest areas. These analyses were undertaken at two levels:

Firgly, looking a protected forest areas as one general category and subsequently
splitting the protected forest areasinto the mgor B & N categories (20 classes).

The andyss was desgned to identify individua pieces of forest which fdl within
dther an individud protected aea (figure 1) or combinations of adjacent protected
aress (figure 2) of IUCN categories | - IV incdusve. This maintains the andyss of
individua blocks of forest that occur across more than one protected area



Only in the andyss of the 50 most forested protected aress were the individud
boundaries of each protected area mantaned. When severd individud blocks of
forest are protected by a single protected area, such individua blocks of forest are not
added together in this andysis, hence it is important to recognise that the number of
aress of protected forest will exceed the total number of protected aress.

Figure 3 illudrates the Stuation where one protected area crosses two forest types.
When the andyss is irrespective of forest type, the result is one protected forest area
When the andlysis considers forest type, then the result is two protected forest arees.

Diagramsto show theissuesinvolved in counting forest protected ar eas.
(F = forest; PA = protected areq)

Figure 1. Three protected forest areas
(one protected area containing three non-adjacent forest areas)

.
U

Figure 2. One protected forest area
(one forest area containing three adjacent protected areas)

PA\ PA PA
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Figure 3. Two protected forest areas — when analysed by forest type
(one protected area comprising two forest types — when analysed irrespective of forest

type, this example would give a count of one protected forest areg)

Forest type 1

a
N

Forest tvne 2

3. RESULTS
Outputs produced as aresult of this project include:

Harmonised digitd maps of potentid and current European forest cover and
protected areas

Potentia and current forest cover datistics

Protected forest areadtatistics

Technicd report describing gap  andyds methodologies, results and  initid
conclusions from the project

This information has been combined in a user-friendly format on a CD-ROM that
accompanies this technica report. The contents of the CD-ROM are dso available on
the internet at: http://mww.wemc.org.uk/forest/eu_gap. Details of the contents of the
CD-ROM are provided in Annex 6.

The andyses for the project were underteken a two levels detalled and smplified.
The mogt detailed leve involved andyses of forest data classfied into 66 forest types,
while a second anadyss was undertaken cdlassifying fores data into 20 smplified
forest types. Annex 2 provides information on the 66 detalled and corresponding 20
amplified forest types.

3.1ANALYSISBY COUNTRY
3.1.1 Forest extent

Reaults indicate that totd potential forest cover for dl countries included in the study
extends to 7,395440 km?. Andysed a a country-by-country level the data show thet
the Russan Federation has the largest potentid forest area (2,469,520 km2), while
Monaco has the smalest potential forest area (8 km?), (Annex 5, Table 1). Figure 1 in
Annex 5 illudtrates potentid forest cover by country.



A further andyss of potentid forest cover as a proportion of each country’s totd land
area was made. Potential forest cover ranges from 100% in Luxembourg to 6.4% of
land area in lcdand (Annex 5, Table 5). Twenty-seven of the 45 countries (60%) in
the dudy had potentia foret cover extending over 90-100% of ther totd land area
(seetable 4).

Table 4. Countrieswith potential forest cover > 90%

Rank Country Potential Forest Area as% of Land Area
1 |Luxembourg 100.0
2  |BosniaHerzegovina 99.8
3 |Begium 99.5
4 |Czech Republic 99.3
5 [Sovaia 99.1
6 [|Lithuania 98.8
7 |Poland 98.8
8 |Germany 98.6
9 |Lavia 984

10 |San Marino 98.3
11 |Netherlands 97.8
12 |France 97.8
13 |Sovenia 97.4
14  |Span 974
15 |Albnia 97.0
16 |Greece 96.9
17 |FYROM 96.5
18 |ltdy 95.9
19 |[Sebia 954
2 |Bulgaia 95.1
21 |Liechtengein 93.9
2 |Bdaus 93.6
23 |Portuga 93.3
24 |Finland 929
2 |Edonia 92.8
26 |Crodia 92.8
27 |Sweden 91.6

Current forest cover for dl countries induded in the study stands a 3255680 km?
(Annex 5, Table 2). Andysed a a country-by-country leve, the data show that the

Russan Federation has the largest current forest cover area m21,539,947 kmz), while
Monaco has the amdlest area of current forest of less than 1 km*. Fgure 2 in Annex 5

illustrates current forest cover for al countriesincluded in the andlyss.

When andysed as a proportion of each country’s totd land aes, current forest
coverage ranges from 55.5% in Finland to 1.2% of land aea in Icdand (Annex 5,
Table 6).

3.1.2 Forest loss

Total forest loss (potentia forest cover — current forest cover) for al countries in the
study amounted to 4,139,759 kn?, a dedline of 56% of potentid forest area. Note that
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this is an edimate due to the necessaily different methodologies employed in
quantifying potentid and current forest cover.

Figure 4 illugrates the top 20 countries ranked in order of rdative loss of forest area
(km?. Data on the area (km?) of forest lost and forest loss in relation to potentia
forest cover at a country-hy-country level are givenin Annex 5, Table 3.

Figure4: Top 20 countriesranked by forest loss (relative terms)
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Malta
Ireland
Monaco
San Marino
Moldova
Netherlands
United Kingdom
Denmark
Iceland
Belgium
Liechtenstein
Hungary
Lithuania
Latvia
Croatia
France
Italy
Spain
Poland 1

When forest loss is messured in rdation to potentid forest cover, the Stuation is very
different. Nationdly, fores loss ranges from 38% (Russian Federation) to 100%
(Mdta) of potentid forest area (Annex 5, Table 3). The Russan Federation, ranks top
in terms of area of forest loss, but ranks a the bottom in terms of percent of forest
loss.

3.1.3 Forest protection

At a regiond scade 20499 km? (6.3%) of current forest is protected. Levels of
protection (km?) range from 11.7% of current forest area in Belarus, to 0% of current
forest area in Andorra, Monaco and San Maino (Annex 5, Table 4). These three are
andl countries S0 this absence of protected forest has negligible impact on the overdl
European gtuation. Nations with a grester land area, that adso have low quantities of
protected forest (IUCN categories I-1V) include the United Kingdom (0.6%), Portugd
(1.2%) and France (1.2%). Figure 5 illustrates the top 15 countries ranked according
to the largest proportion of current forest protected (IUCN categories I-1V).

Figures for current forest protection as a proportion of nationd land area are given in
Annex 5, Table 7. Protected forest accounts for between 0% (Andorra) and 3.49%
(Slovakia) of each country’sland area.
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Figure5: Top 15 countriesranked according to proportion of forest protected
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3.1.4 Forest diversity

Fores type diversty was andysed & a nationd levd, following the most detaled
forest classfication data (B & N 66). Reaults indicate that diversty ranges from a
minimum of 1 (San Maino and Monaco) to 33 (Russan Federation) forest types in
any one country, with amean vaue of 11 types (Annex 5, Table 8).

3.2ANALYSISBY SPECIFIC FOREST TYPE (B& N 66)
3.2.1 Potential and current forest cover

Data were firsd andysed a a detaled leve, with 66 forest categories defined (see
Annex 2). The extent of potential forest cover according to the detalled B & N
classfications is given in figure 6 .The most predominant forest types are identified
a&s

D:1 (Western bored soruce (Picea abies P. obovata, P. abies x P. obovata),
patly with Pinus sylvestris, locdly with birch Betula czerepanovii, B. pendula,
B. pubescens), alder (Alnusincana) or mixed forests (1,147,593 km?).

D:5 (Bored and hemibored pine forests (Pinus sylvestris), patly with Betula
czerepanovii, B. pubescens Picea obovata, P. abies) and F:5 (Beech and mixed
beech forests (Fagus sylvatica, patly F. moesiaca, Abies alba) (990,858 km?).
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In contrast, minerotrophic mires (S:3), vegetation of marine sand dunes and sea shores
(P:2), Jduniper and cypress woodlands and scrub Quniperus thurifera, J. excelsa, J.
foetidissima, J. polycarpos, Cupressus sempervirens) (K:3), meso ad
supramediterranean  fir forests (Abies pinsapo, A. cephalonica) (K:2) and humid
thermophytic mixed broad-leaved forests (H: Hu) are uncommon (Annex 5, table 10).
All of these categories have a potential extent of less than 9,300 km? .

Figure 6. Top 15 Potential forest typesranked by area (B & N 66 classification)
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The extent of current forest cover according to the detailed B & N classfication (B &
N 66) is given in Annex 5, Table 10. The top 15 current forest types by current area
aeilludrated in Figure 7.

Figure 7. Top 15 current forest typesby current area (B & N 66 classification)
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The data reved a Smilar pettern to that shown by potential cover, with predominant
dasses (D:1, D:5 and F5) remaning in the same rank order, dthough reduced in
extent (770,775 km?, 58L470km’ and 309,702 km? respectively). Forest types with
very small current aress are ligted in table 5.

Table5. Current forest typeswith area <250 kn

Current Forest Type Description Current
Area (km?)

Riverine forest 248
Centra European raised bogs wooded with Pinus rotundata (S: Ce) 181
Quercus pubescens forests in Crimean herb-grass steppes (L: Qu) 181
Pre-Ural Spruce woodland amid hygrophilous birch tundra (B: Pr) 145
Birch swamp forests amid Icdlandic coastd heaths (E:Bi) 74
Continentd willow dluviad forests (Populus nigra, P. alba, Salix alba) and 71
tamarisk dluvid scrub (Tamarix ramosissma) (U: 5)

Greek evergreen scrub (C: Gr) 33
Juniperusfoetidissma forest (C: Ju) 28
Orocantabrian juniperus shirica scrub (C: Or) 2
Apenine mountain pine scrub (Pinus mugo) (C. Ap) 1

3.2.2 Forest loss

Totd foret loss amounts to 4,139,759 km? . Further andyss of the data dlowed the
forest types (B &N 66) that have declined the mogt (in absolute terms) to be identified
(Annex 5, Table 13). Thetop four of these forest types are:

(F:5): Beech and mixed beech forests (Fagus sylvatica, patly F. moesiaca, Abies
alba)

(F:3): Mixed oakhornbeam forests (Car pinus betulus Quercus robur, Q. petraea,
Tilia cordata),

(D:5): Bored and hemibored pine forests (Pinus sylvestris), partly with Betula
czerepanovii, B. pubescens, Picea obovata , P. abies

(D:1): Western bored spruce Picea abies, P. obovata, P. abies x P. obovata),
patly with Pinus sylvestris localy with birch Betula czerepanovii, B. pendula,
B. pubescens), dder (Alnusincana) or mixed forests

When thee figures are andysed as a percentage of potentid forest cover, thus
providing relative forest loss data, the picture is somewhat different (see Figure 8 and
Annex 5, Table 14).

Forest loss ranges from 99.5% (Continenta willow dluvia farests Populus nigra, P.
alba, Salix alba) and tamarisk dluvid scrub (Tamarix ramosissima), to 19.3%
(coadd vegetation). Three categories of dluvid forest (U:5, U:4 and U:3) appear to
have suffered grestest proportiond loss (>90%). Other forest cdasses that have
auffered relaively high levels of decline indude those of Meditaraneen origin (J1,

J2,G1, G2 GJ).

17
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Figure 8. Top 15 detailed forest types (B& N) 66 that have suffered the greatest
relative forest loss
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3.2.3 Forest protection

Protected current forest figures (in absolute terms) range from 42,904 km’* (D: 5) to
no protection (B: Sp; B: Pr) (Annex 5, Table 11). With the exception of two forest
types with minima current forest areas that are largely protected (56% and 100%) and
that both lie within the Russan Federdion, protection (as a proportion of current
fores area) ranges from zero to 36% (Annex 5, Table 12). Two forest types have
aress greater than 1,000 km? and receive more than 20% protection. These occur in
North-east Euope (Poland, Russan Federation and the Ukraine) (S FisC) and in
Romaniaand the Ukraine (C: So).

Fve fores types extend to a least 1,000 km? but receive less than 2% protection.
These forests occur in Russan Federation (B: §p); Fennoscandia (S PisS); Central
and Eagtern Europe (G:1); Hungary (H: Hu) and the Mediterranean (J1). Other forest
types recelving less than 2% protection but that cover very smdl areas comprise B:Pr
(Russian Federation); E:Bi (Norway); L: OaS (Hungary, Romania and Serbia): and P1
(France).

3.3ANALYSISBY GENERALISED FOREST TYPE (B & N 20)
3.3.1 Potential and current forest cover

Data on potential forest areg, for amplified forest categories are illudrated in table 6.
Results support findings in the detaled analysis. Predominant forest typesinclude

Mesophytic and Hygromesophytic coniferous and broadleaf forests (type: D)
Mesophytic deciduous broad-leaved and conifer ous-br oad-leaved forests(typeE)
Thermophilous deciduous broad-leaved forests and mixed coniferous broad-
leaved forests (type: G)




Humid Thermophytic mixed broad-leaved forests (type: H) conifer forests in mires
and bogs (typeS) and coastal vegetation (type: P) remain under-represented.

Table 6. Potential forest typeranked by area (B & N 20 classification)

Forest Type Description Potential Forest
Area (km?)
D Mesophytic and Hygromesophytic coniferous 3,051,980
and broadleef forests
F Mesophytic deciduous broad-leaved and 2,406,552
coniferoushbroad-leaved forests
G Thermophilous deciduous broad-leaved forests 581,416
and mixed coniferous broad- eaved forests
J Mediterranean broad-leaved sclerophyllous 537,597
forestsand scrub
U Alluvid forests 438,722
C Subarctic, bored and nemora -montanebirch 287,014
woodlands and forests
T Swvamp and fen forests 50,790
K Xerophytic coniferous forests, woodlands and 32,562
scrub
H Humid Thermophytic mixed broad-leaved 5584
forests
S Conifer forestsin miresand bogs 2,289
P Coadtal vegetation 934
B Sprucewoodland amid hygrophilous birch 0
tundra
Broadleaf (from current) Broadledf (from current) 0
Coniferous (from current) | Coniferous (from current) 0
L DeciduousbroadH eaved forests amid steppes 0
Mixed (from current) Mixed (from current) 0
Plantation Plantation 0
Replacement vegetation Replacanent vegetation 0
Sclerophyllous (from Sclerophyllous (from current) 0
current)
Unclassified (from Undlassified 0
current)
Total 7,395,440

Table 7 provides comparable informetion to that shown by the detalled dassfication,
for the extent of current forest cover. Agan, results suggest a smilar theme to that
of potentid forest cover, with Mesophytic and Hygromesophytic coniferous and
broadleaf forest and Mesophytic deciduous broad-leaved and coniferous-broad-
leaved forests remaining predominant.

As a reault of forest loss due to human and naturad environmenta influences, current
forest area for most types declines. The exceptions to this are deciduous broad-leaved
forests amid steppes (type: L) and Spruce woodland amid hydrophillousbirch tundra
(type: B). The area of these two types increases.




European Forests and Protected Areas: Gap Analysis

Table 7. Current forest extent and ranked by extent (B & N 20 classification)

Forest Type Forest Type Description Current Forest

Abbr eviation Area (km?)

D Mesophytic and Hygromesophytic coniferous and 1,796,260
broadlesf forests

F M esophytic deciduous broad- eaved and coniferous- 624,537
broad-leaved forests

Replacement vegetation Replacement vegetation 178,340

G Thermophilous deciduous broad-leaved forestsand 141,285
mixed coniferous broadH eaved forests

J Mediterranean broad-leaved sclerophyllous forests and 119542
rub

C Subarctic, bored and nemora-montane birch woodlands 102,490
andforests

Coniferous (from Coniferous (from current) 90,168

current)

Broadleef (from Broadleaf (from current) 48304

current)

U Alluvid Forests 46,588

L Deciduous broad-eaved forests amid steppes 24,841

Unclassified (from Unclassified (from current) 20854

current)

K Xerophytic coniferous forests, woodlands and scrub 15,207

Mixed (from current) Mixed (from current) 11,778

S Conifer forestsin mires and bogs 10,857

T Swamp and fen forests 9538

Plantation Plantation 8,097

B Sprucewoodland amid hygrophilous birch tundra 3404

Sclerophyllous (from Sclerophyllous (from current) 1818

current)

H Humid Thermophytic mixed broad-leaved forests 1,018

P Coadd vegetation ™4

Total 3,255,680

3.3.2 Forest loss

Figure 9 illusrates absolute forest loss, and identifies that the greatest decline has

occurred to;

(F): meophytic deciduous  broad-leaved and  coniferous-broad-leaved  forests

(1.782,015 kn)

(D): mesophytic and hygromesophytic coniferous and broadlesf forests (1,255,643

k)

(G): thermophilous deciduous broad-leaved forests and mixed coniferous broad-
leaved forests (440,131 km?)
(J): Mediterranean broactleaved sclerophyllous forests and scrub (417,825 km?)

As a proportion of potentia forest cover, forest loss figures by type range from 88.8%
(dluvid forest) to 19.4% (coastd vegetation) (Annex 5, Table 15).

Figure 10 illudrates relative forest loss Three of the four forest types that rank
highest in this figure comprise wetland forests: U Alluvid forests, S Conifer forests in
mires and bogs, T Swamp and fen forests.




Figure 9. Simplified forest type (B & N 20) ranked according to greatest forest
loss (km?)
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Figure 10. Simplified forest type (B & N 20) ranked accordingto greatest relative
forest loss.
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3.3.3 Forest protection

The results of the andyds identifying the quantity and proportion of current forest (by
amplified forest type), that is protected (IUCN category I-1V) are presented in table 8.
As a proportion of the current forest type they represent, the most protected forest
types indude conifer forests in mires and bogs (type S (18.5%) and swamp fen
forest and (type: T) (14.8%). In contrast, spruce woodland amid hygrophilous birch
tundra (type: B) appear to be the least protected (0%).

Table 8. Current forest protection: B & N 20 simplified classification (ranked by

area protected)

Simplified Simplified Forest Type Description Protected % Forest Type

Forest Type Forest Area Protected

Abbreviation (km?)

D Mesophytic and Hygromesophytic coniferous and 126,082 70
broad| egf forests

F Mesophytic deciduous broad-leaved and 28,615 46
coniferous-broad-leaved forests

C Subactic, boredl and nemord -montane birch 9,515 9.3
woodlandsand forests

Coniferous (from | Coniferous (from current) 9,475 105

current)

Replacement Replacement vegetation 8,020 45

vegetation

G Thermophilous deciduous broad-leaved forests 5,045 36
and mixed conif erous broad- eaved forests

Broadlegf (from Broadlegf (from current) 4,049 84

current)

U Alluvid forests 2,812 6.0

Unclassified Unclassfied (from current) 2,481 119

(from current)

J Mediterranean broad- eaved sclerophyllous 2,313 19
forestsand scrub

S Conifer forestsin miresand bogs 2,013 185

T Swamp and fen forests 1,404 14.8

L Deciduousbroad eaved forests amid steppes 1,233 50

K Xerophytic coniferous forests, woodlands and 1,106 7.3
scrub

Mixed (from Mixed (from current) 637 54

current)

Sclerophyllous Sclerophyllous (from current) 96 53

(from current)

Plantation Plantation 78 10

H Humid Thermophytic mixed broad-leaved forests 13 13

P Coadta vegetation 9 12

B Sprucewoodland amid hygrophilousbirch 1 0.0
tundra

TOTAL 204,996 6.3




Fgure 11 illudrates the proportion of esch forest type that is protected, ranked in
order of decreasing levels of protection.

Figure 11: Percentage of forest currently protected (B & N 20 classification)
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34 SIZEAND DISTRIBUTION OF PROTECTED FOREST AREAS
3.4.1 Size

Table 9 illudtrates the Sze digtribution of European protected foret.

Table 9. Sizedistribution of protected forest areas

Size class (ha) Number of protected forest | Area protected | Areaprotected
areas (ha) (% of total area
protected)

>100,000 20 5,621,173 27

50,000-99,999 34 2,448,497 12

10,000-49,999 275 5,747,235 28

1,000-9,999 1,497 4,717,163 23

<1,000 36,025 1,965,525 10
Total 37,851 20,499,593
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A totd of 37,851 aress were identified when the andyss was made with al forest
conddered as one type. Rather few (329) rdatively large (>10,000 ha) sites account
for 67% of Europe€'s protected forests. Conversdy, 95% of Europ€es protected forest
areas comprise fragments of less than 1,000 ha. Together these fragments protect less
than 10% of Europe's forests.

Forest protected aeas were further andysed by forest type and sSize category
(according to the smplified forest categories). This andyds showed that the number
of separate pieces of protected forest frequently increesed, as one forest protected area
often comprises more than one type of fores. Hence one protected area containing
two types of forest would give a count of two forest protected areas when anadysed by
forest type. Detals of the number and area of each category of protected forest are
included in the Excd shest on the accompanying CD-ROM. In summary mesophytic
and hygromesophytic coniferous and broadlesf forests represent the most protected
forest type (12,603,428 ha) with the grestest number of protected areas (14,814). In
contrast, forest types that occur over asmaler areaand in fewer numbersinclude:

Soruce woodland  amid hygrophilous birch tundra (1 protected forest, 56 ha)
Humid thermophytic mixed broadleaved forests (5 protected forests, 1,297 ha)
Coagtd vegetation (16 protected forests, 920 ha)

3.4.2 Distribution

Further andyss of forest and protected area data enabled the top 50 largest protected
forest areas (IUCN categories I-1V) to be identified. Mogt of these areas occur in
Russa (39 out of 50), with the remaining areas occurring in Finland (2), Swveden (3),
Itay (2), Slovenia (1), Sovekia (1), Norway (1) and Spain (1). The largest forested
protected area is Ugyd-Va Nationd Pak in Russa (1,138401 ha). This protected area
condtitutes part of the Virgin Forests of Komi; a UNESCO World Heritage ste. The
predominance of these large protected aress in northern Europe to a large extent
accounts for the much greater extent of protected forest that is found in this region
compared to the south.

Full detals of dl foret data for each country induded in this Sudy are available in
the Excd file included on the CD-ROM that accompanies this report.

4. DISCUSSION

The results of this Ggp Andyss provide a basdine illudraing the extent of European
current forest cover and relative fores protection status in 2000. The dudy identifies
the extent and type of forest cover that exists and the current level of legd protection.
Usd in conjunction with the Excd file on the CD-ROM accompanying this
document, the andyses dso dlow each country to assess the date of protection of
each forest type within their country, compared to Europe as awhole.

It would appear that Europe's forests (IUCN categories 1-1V) have low leves of
protection (only 6.3% of current forest is protected), and that there is a need to press

policymekers to increese these levds, to ensure vaduable fores habitats and
ecosystemns are maintained.
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It is interesting to compare the data on forest loss as a proportion of potentia forest
cover, with data on exiding levels of protection, a the nationd level (Annex 5, Tables
3 and 4). These tables appear to show a regiond bias within Europe. Countries of
western Europe have suffered greatest forest loss, yet they have the lowest current
leves of protection. For example Irdand and the UK rank high (4 and 9) in terms of
forest loss, yet low (27 and 36) in terms of protection. Conversdy, countries of
northern Europe that have suffered lower levels of forest loss rank amongs the top in
terms of current levels of protection. The Russan Federation and Finland rank 45 and
44 in terms of forest loss (i.e the lowest), yet they rank high (2 and 11) in terms of
protection. The picture for Mediterranean countries and eastern Europe is more
vaiable with less extreme vaidions in ranking between forest loss and forest
protection. These figures gppear to indicate that those countries that ill have a
reldively high proportion of ther potentid forest remaning, vaue this as a resource,
and that they are prepared to invest in edtablishing protection meesures. The data
could dso indicate that protection messures in place are effective in heping hdt
forest loss. The gtuaion for western Europe, where the little forest that remans
receives some of the lowest levels of protection suggests tha action is urgently
needed if the remaining fragments are to be preserved.

The andyses of leves of protection by forest type clearly rdae to the didribution of
these forest types within Europe, with forest types occurring in those countries thet
ranked high in the country andyses predominating. Protection leves for conifer
forests in mires and bogs and swamp and fen forests are rdatively high (18.5% and
14.8% respectively), but these two forests together only comprise 1% of Europe€'s
protected forests. The mgority (60%) of Europe's protected forests comprises
mesophytic and hygromesophytic coniferous and broadleaf forests; mesophytic
deciduous broad-leaved and coniferous-broad-leaved forests. This reflects the
predominance of this forest type, which stands a 55% of current forest cover.

There gopear to be ‘gaps in protection for three of the leest common forest types
coastal vegetation; humid thermophytic mixed broad-leaved forest; sprucewoodland
and hygrophilous birch tundra. Less than 1.5% of each of these three forest types is
currently protected. Another forest type with low (<2%) protection is Mediterranean
broad-leaved sclerophyllous forests and scrub.

Initid investigations into the concept of ‘wilderness (in this sudy based on the Sze
digribution of protected forest aress), indicate that there are few aeas of large
wilderness in Europe (20 forests over 100,000 ha). However, these are very unevenly
didributed within Europe, with the mgority located in the north, predominantly in the
north-east of Russa Conversdy, only four of the 50 largest areas occur in the south,
indicating that the forests that remain are only protected as fragments and that a
pressng need exids to protect larger individud aress. It should be noted that this is
quite a coarse cdlasdfication of wilderness A more accurae and detalled anayss
requires further sudy.

5. CONCLUSION AND RECOMMENDATIONS

Ggp andyss, in the sense usad in this project, involves overlaying information on the
digribution of forets with information on the didribution of protected aess to
identify the level of officid protection afforded to differing forest types. Like other
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rgpid gpprasd methodologies, it should not be viewed as a subditute for full
biologicd inventories, but rather as a coarse indicaior of gaps Such information is
vitd to policy-mekers and planners, in deveoping a European-wide network of
ecologicaly representative protected forest aress.

As wel as identifying the current extent and types of European forest, the andyses
presented in this dudy provide two indications of the dae of protection of Europe's
forests the area of forest tha is currently afforded legd protection; and the reative
Sze of the pieces of protected forest. However it should be noted that no attempt has
been made to address other issues that impact the dtate of protection.  Additiondly
forest condition and threats to forest protection have not been anaysed.

The collaion of protected aress data remains an on-going task. Any andyses will
inevitably date, as more data become avalable However the andyses provide as
accurate a view as possble for the datus of Europe€'s protected forests for the year
2000.

Obtaining harmonised vegetaion daa across the entire area of interest of a project,
classfied according to a readily understood scheme is criticd to any sudy.  While
this has been attempted for this andlyss, it has been an immensdy difficult task.  Any
subsequent andyss would need to ensure that this is again achieved. As with the
collaion of protected arees daa, the gathering of up-to-date forest data is an ongoing
task. Once again, this project provides as acaurate a picture as possble for the year
2000, given the financid resources available for the project.

When andysng the data provided in this sudy, these factors should be taken into
condderdion, in order to provide a bdanced wel informed drategic plan, for
improving the network of protected forest aress.
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Map 1isprovided separatdy in aformat suitable for viewing or printing as on option
on the homepage of the Gap Analys's website (http:/www.unep -weme.org/forest/eu_gap)
and CDROM.







ANNEX 1: FOREST DATA SOURCES

Summary of Current Forest Data Sour ces:

Albania, Bosnia-Her zegovina, Croatia, Liechtenstein, FYROM, Norway,
Yugosavia:
Stockholm Environment Inditute. (1996). The forests of Europe. 1: 2,500,000.

Andorra, Austria, Belgium, Bulgaria, Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Italy, L uxembourg, Monaco, Netherlands,
Northern Ireland, Poland, Portugal, Romania, San Marino, Slovak Republic,
Sweden (unclassified), Spain:

European Topic Centre on Land Cover (ETC/LC) (Satdlus). (1999). CORINE Land
Cover Version 6. 250m.

Great Britain (England, Scotland, Wales):
[. T. E. (1996). Land Cover Map of Gresat Britain. 1km.

Belarus, Estonia, Georgia, Latvia, Lithuania, Moldova, Russian Feder ation:
Isaev, A. C. State Committee of the USSR. (1990). Forests of the USSR. 1:2,500,000.

| celand:
lceland Forest Service, unpublished data. Scae unknown.

Switzerland:
Swiss Federd Ingtitute for Forest, Snow and Landscape Research (WSL). (1985).
Dominant Tree Species. 1km.

Ukraine:

Yu. M. Voznyi, T. V. Medyna, A.O. Tkachev (1999). Foredts of the Ukraine - Digitd
Map. Department of Nationd Nature Parks and Reserves, Ministry of the
Environment, Ukraine. 1:250,000.






Annex 2: Detailed and simplified Bohn and Neuhausl derived forest categories (66 or 20 forest types)

Note: The origina description provided by Bohn and Neuh&ud has been modified for this project for categories marked "#', to take account of current forest cover
identified by CORINE data (see Table 2, example 3 in the main text).

Category Detailed forest description Simplified forest description Simplified category
(B & N 66) (B & N 20)
1 B: SP Spruce woodland amid hygrophilous dwarf birch tundraand cotton grass-sedge Spruce woodland and hygrophilous birch B 1
mires# tundra
B: Pr Pre-Urd Spruce woodland amid hygrophilous birch tundra#
3 c1 Easthored woodlands and forests (Betula czerepanovii, Picea obovata, Pinus Subarctic, bored and nemora -montane C 2
sylvedris) birch woodlands and forest
4 c2 Westhoreal and nemora-montane birch forests, partly with pine forests (Betula
czerepanovii, B. pubescens, Pinus sylvedtris)
5 C:3 Subdpine and oro-Mediterranean vegetation (woodlands, scrub and dwarf
shrub communities in combination with grasdands and tall -herb communities)
C:Ap Apenine mountain pine scrub (Pinus mugo) #
C:Ba Bakan Krummholz scrub (Pinus mugo, Alnus viridis, Salix waldsteniana,
Juniperus communis) #
8 C: Di Dinarian mountain pine scrub #
9 C: Gr Greek evergreen scrub #
10 C:lb Iberian oro-mediterranean scrub with Juniperussiberica #
n C: Juniperus foetidi ssma forest #
12 C: Or Orocantabrian Juniperus sihirica scrub #
13 C:Rh Rhododendron - mountain pine scrub in the Alps#
14 C S South Carpathian and Balkan mountain pine (Pinus mugo) scrub #
15 D:1 Western bored spruce (Picea abies, P. obovata, P. abiesx P. obovata), partly Mesophytic and hygromesophytic D 3
with Pinussylvestris, locally with birch (Betula czerepanovii, B. pendula, B. coniferousand broadlegf forest
pubescens), alder (Alnusincana) or mixed forests
16 D:2 Eagtern bored pine-spruce- (Picea obovata, Pinussbirica) and fir-spruce
forests (Picea obovata, Abies shirica), partly with Betula czerepanovii, Larix
shirica




Category Detailed forest description Simplified forest description Simplified category
(B & N 66) (B & N 20)
17 D:3 Hemibored spruce (Picea abies, P. abies x P. obovata, P. obovata) and fir-
spruce forests (Picea obovata, P. abies x P. obovata, Abies shirica) with
broad-leaved trees (Quercus robur, Tilia cordata, Ulmus glabra, Acer
platanoides etc)
18 D: 4 Montane to altimontane, partly submontane fir (Abiesalba, A. nordmanniana) Mesophytic and hygromesophytic D 3
and spruce forests (Picea abies, P. onorica, P. orientalis) in the nemora zone coniferousand broadlesf forest (continued)
19 D:5 Boreal and hemibored pine forests (Pinus sylvestris), partly with Betula Mesophytic and hygromesophytic D 3
czerepanovii, B. pubescens, Picea obovata, P. abies coniferousand broadleaf forest (continued)
2 D: 6 Montane to dtimontane (subapine) pineforests (Pinus peuce, P. kochiana, P.
sylvedtris) in the nemord zone
2 E: Bi Birch swamp forests amid Icelandic coasta heaths # Swamp and fen forests T 13
2 F1 Acidophilous oak and mixed oak forests, poor in species, (Quercusrobur, Q. Mesophytic deciduous broad-leaved and F 4
petraea, Q. pyrenaica, Pinus sylvedtris, Betula pendula, B. pubescens, B. coniferous-broad-leaved forests
cdtiberica, Castanea sativa)
3 F.2 Mixed oak-ash forests (Fraxinus excdsior, F. angudtifolia, Quercus robur,
Ulmus glabra, Quercus petraeg)
24 F3 Mixed oak-hornbeam forests (Carpinus betulus, Quercusrobur, Q. petraea,
Tiliacordata)
p:3) F 4 Limepedunculate oak forests (Quercus robur, Tilia cordata)
2% F5 Beech and mixed beech forests (Fagus sylvatica, F. moesiaca, Abiesalba)
27 F. 6 Oriental beech forests (Fagus orientalis) and hornbeam-Oriental beech forests
(Fagusorientalis, Carpinus betulus, C. caucasica)
2 F7 Mixed Caucasian hornbeam-oak forests (Quercus robur, Q. petraea, Q.
iberica, Carpinuscaucasicaetc.)
2 G1 Subcontinental, thermaophilous peduncul ate oak and sessile oak forests aswell Thermophilous deciduous broad-leaved G 5
as mixed forests (Quercus robur, Q. petraea, Q. dalechampii, Pinus sylvestris) forestsand mixed coniferous broadleaved
forests.
0 G2 Subcontinental thermophilous and supra-Mediterranean sessile ok, bitter oak
and Balkan oak forests aswell as mixed forests (Quercus petraea, Q. cerris, Q.
frainetto, Q. polycarpa, Q. pedunculiflora, Q. dalechampii, Q. hartwissiana, Q.
pubescens)




Category Detailed forest description Simplified forest description Simplified category
(B & N 66) (B & N 20)
3l G 3 Sb-Mediterranean and supra-Mediterranean downy oak forests (and forests of
other southern osk species) aswell as mixed forests (Quercus pubescens, Q.
pyrenaica, Q. faginea, Q. broteroi, Q. canariensis, Q. virgiliana, Q. trojana,
Q. congesta)
H: Hu Humid thermophytic mixed broad-leaved forests Humid thermophytic mixed broad-leaved H 6
forests
J1 Meso- and supraMediterranean and relict broad-leaved sclerophyllous forests Mediterranean broad- eaved sclerophyllous J 7
(Quercusilex, Q. rotundifolia, Q. calliprinos, Q. coccifera, Q. suber, Pistacia forestsand scrub
lentiscug
A J2 ThermoMediterranean broad-leaved sclerophyllous forests and xerophilous
scrub (Quercus suber, Q. rotundifolia, Olea europaea, Ceratonia siliqua,
Periploca angustifolia, Rhamnus lycioides)
KS) K:1 Pineforests and woodlands (Pinus sylvestris, P. nigra, P. pinea, P. halepensis, Xerophytic coniferousforests, woodland K 8
P. brutia, P. pityusa, P. heldreichii) and scrub
K] K:2 Meso- and supramediterranean fir forests (Abies pinsapo, A. cephalonica)
37 K:3 Juniper and cypress woodlands and scrub (Juniperus thurifera, J. excdsa, J.
foetidissma, J. polycarpos, Cupressus sempervirens)
L:As Ash-Oak forestsin Danubian delta sand steppes # Deciduousbroad-leaved forestsand L 9
steppes
0 L: Asm Ash oak forest in meadow steppe#
0 L: Ho Hornbeam-Oak forests in Mol davian-Ukrainian meadow -steppes #
1 L:Li LimeQak and limeforestsin Transkama Transvolgian meadow steppe #
R L: Oav Oak and beech forests within Volyn-Podolian meadow steppes#
3 L: OaD Oak forestsin Danubian herb-grass steppes#
v L: OaP Oak forestsin Panonian sand steppes#
45 L:Oas Oak forestsin South Pannonian herb-grass steppes#
46 L:Qu Quercus pubescens forests in Crimean herb-grass steppes #




Category

Detailed forest description

Simplified forest description

Simplified category

(B & N 66) (B & N 20)
a7 P1 Vegetation of marine sand dunes and sea shores, often in combination with Coastd vegetation P 10
halophytic vegetation of rocky shores
48 R: Riverine forests # Alluvid forests U 1
9 S3 Minerotrophic mires (fens) Conifer forestsin mires and bogs S 12
50 S: Ce Central European raised bogs wooded with Pinus rotundata#
51 S Am Pinus mugo in subatlantic Central European raised bogs#
2 S AsC Pinus sylvestrisin Centra -East Europeen raised bogs #
53 S:PisS Pinus sylvestris in raised bogs (central Scandinavia-west Finland) #
A T:1 Alder carrsand swamp forests (Alnus glutinosa, A. barbata) Swamp and fen forests T 13
% T:2 Birch carrs and swamp forests (Betula pubescens s. 1) incl. vegetation
complexes of degraded lowland raised bogs
5% u:2 Bored dluvid forests Alluvid forests U 1
57 U3 Alluvid and moist lowland forestsin the nemoral zone
58 u:4 Mediterranean wet lowland and dluvid forestsand scrub (Fraxinus
angudtifalia sl., F. oxycarpa, F. pallisae, Platanus orientalis, Phoenix
theophrasti, Nerium oleander, Tamarix spec. div.)
5] uU:5 Continentd willow aluvid forests (Populus nigra, P. alba, Salix alba) and Alluvia forests U 1
tamarisk dluvid scrub (Tamarix ramosissima)
&0 Broadlesf Broadleaf (from current) Broadleaf (from current) Broadleaf 14
(fromcurrent) (from current)
61 Coniferous Coniferous(from current) Coniferous(from current) Coniferous 15
(fromcurrent) (from current)
& Mixed Mixed (from current) Mixed (from current) Mixed 16
(from current) (from current)
63 | Sclerophyllous | Sclerophyllous (from current) Sclerophyllous (from current) Sclerophyllous | 17
(from current) (from current)
64 Unclassified | Unclassified Unclassified Unclassified 18
(fromcurrent) (from current)
6 Replacement | Replacement vegetation Replacement vegetation Replacement 19
66 Plantation Pantation Plantation Pantation 2




ANNEX 3: PROTECTED A REA DATA SOURCES

The pages that follow provide information on the protected areas data sources used in this
Gap Andysis project. In addition to new protected areas data that were gathered during 1998-
1999, exigting protected aress data held in the WCMC Protected Areas Database were dso
usd.

Country: Albania
All protected areas polygon data buffered from points using officia 'size and location
information held in the WCMC Protected Aress Database.

Country: Andorra

Title: None given

Source: Govern, M1 (Eds)

Publisher: Consdllaria de Serveis Publics
Date: 1987

Scale; 1: 50000

Country: Audria

Title Evauation of Austrias protected area system and [UCN's contribution to improve this
system

Source: Mang, J

Publisher: IUCN

Date: 1990

Scae: None given

Country: Austria
All protected areas polygon data buffered from points using officia 'sze' and location
information held in the WCMC Protected Areas Database.

Country: Begium
All protected areas polygon data buffered from points using officid 'size and location
information held in the WCMC Protected Areas Database.

Country: Bdarus

Title: Republic of Bdarus

Source: Map produced for the Department of Environment and Protection
Publisher: Belgeedezia

Date: 1996

Scde: 1: 500000

Country: Bosnia Herzegovina
All protected areas polygon data buffered from points using officia 'size’ and location
information held in the WCMC Protected Aress Database.

Country: Bulgaria
All protected areas polygon data buffered from points using officia 'size and location
information held in the WCMC Protected Areas Database.

Country: Croatia
All protected areas polygon data buffered from points using officid 'sz€ and location
information held in the WCMC Protected Aress Database.



Country: Czech Republic
Most protected areas polygon daa buffered from points using officia 'sze€ and location
information held in the WCMC Protected Aress Database.

Country: Czech Republic

Title: Chanena Uzemi Priody Ceske

Source: Unknown

Publisher: Laket Cartography Computer Drawing
Date: 1993

Scale 1: 500000

Country: Denmark

Approximately haf of the protected areas polygon deta is represented by polygon outlines
from a sketch map (source unknown). The remaining protected areas polygon data buffered
from points using officia 'siz€ and location information held in the WCMC Protected Aress
Database.

Country: Edonia

Title Nature Conservation in Estonia
Source: Unknown

Publisher: REGIO, LKU

Dae 1996

Scale: Unknown

Country: Finland

Title Oulanka Nationa Park, Finland
Source: Finnish Forest and Park Service
Publisher: (same as source)

Date: 1995

Scde 1: 50000

Country: Finland

Title Finnish Nationd Parks

Source: Finnish Forest Research Indtitute
Publisher: (same as source)

Date: Unknown

Scde 1: 40000

Country: Finland

Title Wilderness and Nature Conservation Areain Northern Finland
Source: Ministry of Environment, Environment Protection Dept.
Publisher: Pohjaartta, Karttakeskus, Helsinki

Dae 1993

Scale: Unknown

Country: Finland

Title Pyhatunturi National Park

Source: Finnish Forest Research Ingtitute
Publisher: Same as source

Date: Unknown

Scde: 1: 40000



Country: Finland

Title Protected Areas of Finland

Source: Yrjo Sucksdorff, Finnish Environment Ingtitute / GIS and Remote Sensing Unit, PO
Box 140, FIN-00251, Hdsnki, Finland

Publi sher: Same as source

Date: 1998

Scale: 1: 30000; 1 : 50000; 1 : 60000; 1: 100000; 1: 200000; 1: 250000; 1. 400000;
unknown

Country: France

Title: Unknown

Source: Espaces Naturels Proteges (1996)
Publisher: Unknown

Date: Unknown

Scale: 1: 500000

Country: France

Title Les Zones Naturelles d'Interet Ecologique, Faunistique, Horistique de la Region Midi-
Pyrenées

Source: Le Ministére de L'Environnement (1991)

Publisher: (Same as source)

Date: Unknown

Scae 1: 250000

Country: France

Title Protected Areas of France

Source: Museum Nationd d'Histoire Naturelle, 57 Rue Cuvier, PARIS 75231 (via Dominique
Richard)

Publisher: Same as source

Date: 1999

Scale: Unknown

Country: France

Title Mont Perdu Patrimoine Mondia

Source: Documentation on World Heritage Properties (Natural) October 1998
Publisher: IUCN

Date: 1997

Scale: Unknown

Country: Georgia
All datain the form of polygon outlines from a sketch map (source unknown)

Country: Germany

Title Protected Areas of Germany
Source: Bundesamt fur Naturschutz
Publisher: Same as source

Date: Unknown

Scale: Unknown

Country: Greece

Title World Directory

Source: Unknown

Publisher: Hdlenic Military Geographica Service
Dater 1985

Scale: 1: 1000000



Country: Hungary

Title National Parks, Landscape Protection Reserves and Nature Conservation Aressin
Hungary (1983)

Source: Unknown

Publisher: Unknown

Date: 1983

Scadle: 1: 500000

Country: lceland

Title

Source: UNEP GRID, Arendal, Norway
Publisher:

Date: Unknown

Scale: Not given

Country: lcdand

Title Fridlyst Svaedi og Adrar Natturuminjar

Source: Nature Conservation Council of lceland 1991
Publisher: Same as source

Date: 1991

Scade 1. 750000

Country: Irdand
All protected aress polygon data buffered from points using officid 'Sz and location
information held in the WCMC Protected Areas Database.

Country: Irdland

Title Killarney Nationa Park

Source: Office of Public Works, Ireland (1990)
Publisher: Unknown

Date: 1990

Scale: Unknown

Country: Italy

Title Carta Délle Aree Protette in Itdia (1991)
Source Minigero Del'’Ambiente

Publisher: (Same as source)

Date: 1991

Scale: 1. 1500000

Country: Itdy

Title Protected Areas of Italy
Source: Itdian Environment Ministry
Publisher: Same as source

Date: Unknown

Scale: Unknown

Country: Latvia

Title European Travel Map of Latvia (1996)
Source: Bartholomew

Publisher: Bartholomew

Date: (1995)

Scale: 1: 400000



Country: Leichtengtein

Title: Inventar der Natyrvorrangflachen
Source: Mario F. Broggi

Publisher: Buro fur Umweltplanung
Date: Unknown

Scale; 1: 25000

Country: Lithuania
Most protected areas polygon data buffered from points using officia 'size' and location
information held in the WCMC Protected Aress Database.

Country: Lithuania
Title: Lithuania (1985)
Source: Unknown
Publisher: Unknown
Date: 1985

Scde 1. 600000

Country: Luxembourg

Title: Grand Duchy of Luxembourg, Programme CORINE/Project Land Cover

Source: EC, CORINE, Ministre de I'Amengement du territoire et de I'Environnement and
WALPHOT

Publisher:

Date: Unknown

Scale: 1: 100000

Country: FY ROM

Title: European Travel Map, Macedonia
Source: Bartholomew

Publisher: Bartholomew

Date: 1996

Scale: Unknown

Country: Netherlands

Title Carte Touristique - Parcs Nationaux des Pays de |'Entente (1984)
Source: Ingtitute Geographic Nationd and Consell de 'Entente, Abijan
Publisher:

Date: 1984

Scale: Unknown

Country: Netherlands

Title:

Source: C. Magin pers. 1992
Publisher:

Date: 1992

Scale: Unknown

Country: Norway

Title

Source: UNEP GRID, Arendal Norway
Publisher:

Date:

Scale:



Country: Norway

Title Protected Areas of Norway

Source: Torgtein Olsen, Statens kartverk Miljoenheten, Postboks 1608, Myrene, 4801 Arenda
Publisher: Same as source

Date: 1999

Scale: Unknown

Country: Poland

Title: Polska Mapa Ochrony Pryzyrody - Conservation of Nature (1992)

Source: Istytut Ochrony Srodowiska and Polskie Przedseibiorstwo Wydawnictw
Kartograficzynch and provided by Dr. Cjanusz Radziejowks, Deputy Director, Ingtitute for
Environmental Protection

Publisher: Known

Date: 1992

Scale; 1: 750000

Country: Poland

Title Wigierski Park Narodowy
Source: Polish Mapa turystycznz (1990)
Publisher: Same as source

Date: (1990)

Scale: 1: 46000

Country: Poland

Title Kampinoski Park Narodowy
Source: Polish Mapa turystycznz (1987)
Publisher: Same as source

Date: 1987

Scde: 1: 60000

Country: Poland

Title Biesczcady

Source: Polish Mapa turystycznz (1982)
Publisher: Same as source

Date (1982)

Scde: 1. 75000

Country: Poland
Source: UNEP/GRID Warsaw
Scale; 1: 4000000

Country: Poland

Title Kardonoski Nationa Park

Source Polish Mapa turystycznz (1985)
Publisher: Same as source

Date: (1985)

Scae: 1. 30000



Country: Poland

Title: Protected Areas of Poland

Source: The gate information on nature conservation in Poland (produced by Ministry of
Environment)

Publisher: Ingtitute of Geodesy and Cartography (Warsaw) and Ingtitute of Nature
Conservation PAS (Cracow)

Date: 1998

Scale:

Country: Portugd

Title: Areas Protegidas

Source: Serviso Nacional de Parques, Reservas e Conservacao da Natureza
Publisher:

Date:

Scale: 1: 3000000

Country: Portugd

Title: Unknown at present

Source: Source of the dataset has been requested. Data provided by the Indtituto de
Consevacao de Natureza, Lisbon, Portugal.

Publisher:

Date:

Scale; 1: 1000000

Country: Russa

Title: Protection of Nature in the USSR (1985)
Source: Moscow State University

Publisher:

Date: 1985

Scale: 1: 4000000

Country: Russa

Title

Source: V. Nikiforov, Deputy Director, Greet Arctic Reserve
Publisher:

Date:

Scale:

Country: Russia
Source: Ministry of Nature Protection
Scale: 1. 1000000

Country: Russia

Title Meshchera Wetland Nationa Park
Source: Gary Hill - Univ. of Hertfordshire
Publisher:

Dae:

Scde: 1. 200000

Country: Russia

Title:

Source: State Committee for the Environment Protection of the Russian Federation
Publisher:

Dae

Scale



Country: Russia

Title The Golden Mountains of Altai

Source: Documentation on World Heritage Properties (Natura) October 1998
Publisher: IUCN

Date: 1998

Scale: Unknown

Country: Serbia
All protected areas polygon data buffered from points using officia 'sizé and location
information held in the WCMC Protected Aress Database.

Country: Slovekia

Title: Protected Areas of Soovakia (1991)
Source: Jozef Kramarik

Publisher: Unknown

Date: 1991

Scale: 1: 500000

Country: Slovenia
Title Sovenija

Source: Marko Zeovnik
Publisher: Unknown
Date: Unknown

Scale: 1: 300000

Country: Spain

Title Donana Nationd Park - guide map

Source: Minigterio de Agricultura Pescay Alimetacion
Publisher: Instituto Geografico Nacional

Date: Unknown

Scale: 1: 50000

Country: Spain

Title Espacios naturales protegidos del Estado Espanol (Natura Protected Areas of Spain)
Source: Federacion de Parques Nacionales y Naturales de Europa, Fernandez Sanudo, P & de
Lucio, JV., 1994

Publisher:

Date: 1995

Scde:

Country: Spain

Title Mont Perdu Patrimoine Mondia

Source: Documentation on World Heritage Properties (Natura) October 1998
Publisher: IUCN

Date: 1997

Scale: Unknown

Country: Sweden

Title: Areas of Nationa Importance to Outdoor Recreation (Sweden)
Source:

Publisher:

Date:

Scale; 1: 2500000



Country: Sweden

Title Areas of Nationa Importance to Nature Conservation (Sweden)
Source:

Publisher:

Date:

Scale; 1: 2500000

Country: Sweden

Title GSD-Naturvardsobjekt database digitised at scales of 1:10,000, 1:20000, 1:50,000 and
1:100,000

Source: Swedish Environmental Protection Agency

Publisher: Same as source

Date: 1998

Scale:

Country: Switzerland

Title: Protected Areas of Switzerland

Source: Swiss Agency for the Environment, Forests and Landscape
Publisher: Swiss Agency for the Environment, Forests and Landscape
Date: 1998

Scale:

Country: Ukraine

Title: Protected Areas of the Ukraine

Source: Main Department of National Nature Parks and Reserves, Minigtry of the
Environment, Ukraine.

Publisher: Same as source

Date: 1999

Scale: 1: 250000

Country: United Kingdom

Title: Protected Areas in the United Kingdom
Source: Countryside Commission

Publisher: Same as source

Date: 1990

Scale:

Country: United Kingdom

Title SSSI and other Statutory Sites in Cambridgeshire
Source: English Nature

Publisher:

Date:

Scde: 1. 150000

Country: United Kingdom

Title English Nationd Parks & Areas of Outstanding Netural Beauty

Source: Countryside Commission (Bob Monks) - Department of Environment Transport and
the Regions supplied the data.

Publisher: Same as source

Date:

Scale:



Country: United Kingdom

Title English Nationd Nature Reserves

Source: English Nature, Geographic Information Unit, Northminster House, Peterborough
PE1 1UA

Publisher: Same as source

Date: 1998

Scale; 1: 10000

Country: United Kingdom

Title Northern Ireland (National Nature Reserves and Areas of Specia Scientific Interest)
Source: Environment and Heritage Service, Belfast.

Publisher: Environment and Heritage Service, Commonwedth House, 35 Castle Street,
Belfast BT1 1GU

Date:

Scale:

Country: United Kingdom

Title: Scotland National Nature Reserves

Source: Scottish Natura Heritage, Edinburgh.

Publisher: Scottish Naturd Heritage, 12 Hope Terrace, Edinburgh, EH9 2AS
Date: 1998

Scale: 1: 10000

Country: United Kingdom

Title: Protected Areas of Wales

Source: Countryside Council for Waes

Publisher: Countryside Council for Waes, Plas Penrhos, Bangor, Gwynedd LL57
Date: 1998

Scae:



ANNEX 4: [lUCN PROTECTED AREA MANAGEMENT CATEGORIESI —-VI

la Strict nature reserve: protected area managed mainly for science.
Ib Wilderness Area: protected area managed mainly for wilderness protection.

[ Nationa Park: protected area managed mainly for ecosystem protection and
recrestion.

[l Naturd Monument: protected area managed mainly for the conservation of
specific naturd features.

v Habitat/Species management area: protected area managed mainly for
conservaion through management intervention.

\Y, Protected L andscape/Seascape: protected area managed mainly for
landscape/seascape conservation and recregtion.

VI Managed Resource Protected Area: protected area managed mainly for the
sugtainable use of natural ecosystems.

The analysesin this project are based on protected area management categories I-1V.
For additiond information on IUCN management categories, readers should consult:

IUCN. 1994. Guidelinesfor Protected Area Management Categories. WCPA withthe
assgtance of WCMC. IUCN, Gland, Switzerland and Cambridge, UK. X +261pp

Extracts of this publication may be found at: http://iucn.org/themesiwepaliucncategories-
english.pd






ANNEX 5: FOREST COVER BY COUNTRY

Figure 1 Potentia forest cover by country
Figure 2 Current forest cover by country
Tables 1-14 Forest cover, loss and protection






Figure 1. Potential forest cover by country (excluding Russian Feder ation)
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Figure 2. Current forest cover by country (excluding Russian Federation)
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Table 1. Potential forest cover (km?) by country

Table2. Current forest cover (km?) by country

Rank Country Potential Forest
Area (km?)

1 |Russan Federaion 2469520
2 [|France 538,09
3 |Span 486,609
4 |Sweden 376,920
5 |Gamay 351,767
6 |Pdad 308,850
7 |Fnlad 282,884
8 |ltdy 282,155
9 |Ukrane 260,142
10 |Bdaus 194121
11 |Noway 194,019
12 |Romania 189,596
13  |United Kingdom 166,103
14 |Greece 124,880
15 |Bulgaia 105,159
16 |Sabia 97,349
17 |Portugd 85417
18 |Czech Republic 78327
19 [Audria 74,306
20 |Hungay 69,758
21 |Lithuania 64,022
22 |Lavia 62,654
23 |Georgia 55920
24 |Irdad 52,847
25 |Crodia 51,879
26 |BosniaHerzegovina 50,905
27 |Yovakia 48617
28 |Edonia 39,246
29 |Denmak 38152
30 |Nehelands 33,180
31 |Switzedand 32309
32 |Bdgium 30377
33 |Albania 27,900
34 |FYROM 24531
35 |YSovenia 19,606
36 |Moddova 17,513
37 |ledad 6,427
38 |Luxembourg 2,613
39 |Andora 4
40 |Mdta 226
41 |Liechtengen 150
42 |SanMaino 60
43 |Monaco 8
Tota 7,395,440

Rank Country Current Forest
Area (km?)

1 |RussanFedeaion 1539047
2 |Sweden 216,631
3 |Fnland 169,157
4 |Fance 145856
5 |SmEn 137,7%
6 |Ukrane 126,764
7 |Gamay 103,930
8 |Noway 99,663
9 |Pdad 90,187
10 |ltay 76,779
11 |Romania 66,909
12 |Bdaus 60,353
13 | Gresce 40,114
14 |Audria 36813
15 |Sabia 36,802
16 |Bulgaria 33626
17 |Geoga 31,076
18 |Portugd 26563
19 |Czech Republic 24,465
20 |BosiiaHerzegovina 23031
21 |Sovakia 19,356
22 |Hungary 14412
23 |Lavia 16,249
24 |UnitedKingdom 15917
25 |Edonia 15214
26 |Lithuania 15,106
27 |Crodtia 13964
28 |FYROM 10958
29 |Albaenia 10634
30 |Switzedand 10633
31 [YQoveiia 7128
32 |Bdgium 6041
33 |Damak 3953
34 |Nethelands 3051
35 |Irdad 2914
36 |Moddova 1327
37 |lodad 1167
38 |Luxembourg 0
39 |Andorra 142
40 |Liechtengein 0
41 |SnMaino 4
42 |Monao 1
43 |Mdta 0

Total 3255680




Annex 5 continued

Table3. Forest lossby country

Rank Country Forest Loss (kn?)| Forest lossas% of
Potential Forest Area
1 Malta 226 100.0
2 Ireland 49,933 94.5
3 Monaco 8 93.3
4 San Maino 56 929
5 Moldova 16,186 924
6 Netherlands 30,129 90.8
7 United Kingdom 150,181 904
8 Denmark 34,199 89.6
9 Icdland 5,259 81.8
10 |Begium 24,336 80.1
11 |Liechtengtein 120 79.9
12  |Hungary 55,346 76.9
13 |Lithuania 48,916 76.4
14 |Lavia 46,405 741
15 Croatia 37,915 73.1
16  |France 392,240 72.9
17 |italy 205,376 72.8
18 [Spain 348,813 717
19 |Poland 218,662 70.8
20 Germany 247,837 705
21 |Bdarus 133,768 68.9
22 |Portugd 58,853 68.9
23 |Czech Republic 53,861 68.8
24 |Bulgaria 71,533 68.0
25  |Greece 84,766 67.9
26 |Switzerland 21,676 67.1
27 Romania 122,688 64.7
28 |Yovenia 12,477 63.6
29  [Luxembourg 1,652 63.2
30 |Seabia 60,546 62.2
31 Albania 17,216 617
32 |Edonia 24,031 61.2
33 |Yovakia 29,261 60.2
34 |Andorra 182 56.1
35  |FYROM 13,573 55.3
36 |BosniaHerzegovina 27,874 54.8
37 Ukraine 133,377 51.3
38 |Ausria 37,492 50.5
39 |Norway 94,351 48.6
40 |Georgia 24,844 444
41 Sweden 160,289 425
42  |Finland 113,727 40.2
43  |Russian Federation 929,573 37.6
Total 4,139,759




Annex 5 continued

Table4. Current Forest Protected (km?)

Country Current | % Current
forest Forest
protected | Protected

(kn)
Bdarus 7,044 11.7
Russian Federation 134,466 8.7
Sovakia 1,678 8.7
Ukraine 8,928 7.0
Ity 5,304 6.9
Sovenia 480 6.7
FYROM 733 6.7
Estonia 955 6.3
Sweden 10,609 49
Spain 6,623 4.8
Finland 7,933 4.7
Switzerland 488 46
Netherlands 136 45
Lithuania 664 44
Bulgaria 627 4.2
Iceland 1,427 41
Hungary 48 41
Austria 1,390 38
Georgia 1,070 34
Denmark 132 33
Latvia 535 33
Serbia 1,157 31
Romania 2,089 31
Czech Republic 758 31
Greece 1,008 2.7
Moldova 34 2.6
Irdland 65 23
Germany 2,264 22
Norway 2,036 20
Crodtia 262 19
Poland 1,479 16
Albania 157 15
France 1,724 1.2
Portugal 308 12
BosniaHerzegovina 179 0.8
United Kingdom 101 0.6
Luxembourg 4 0.5
Belgium 12 0.2
Liechtenstein 0 0.0
Andorra 0 0.0
Mata 0 0.0
Monaco 0 0.0
San Marino 0 0.0
Total 204,994 6.3




Annex 5 continued

Table5. Patential forest as% of land area by

Table6. Current foret as% of land area by country

area by country
Country Potential
Fores
Area
as% of
land area
Luxembourg 1000
BosiaHezegovina 9.8
Bdgium N5
CzechRepublic 9.3
Sovadia 9.1
Lithuania 9.8
Poad 9.8
Gamay 986
Lavia B4
San Maino 983
Nethelands 97.8
France 97.8
Sovenia 974
Spain 974
Albania 97.0
Greece %9
FYROM 9%.5
Itay 9%.0
Sahia %54
Bulgaia %1
Liechtenstein 939
Bdaus 936
Portugd 934
Finland 929
Edonia 928
Crodtia 928
Sveden 916
Damak 89.9
Audria 89.8
Romaenia 823
Switzerlad 8L7
Georgia 80.2
Irdand 76.7
Hungary 755
Andorra 720
Mdta 706
United Kingdom 695
Norway 63.2
Moaldova 531
Ukraine 449
Monaco 41
Russan Federation 146
lodand 6.4

country
Rank Country Current Fores Area

as% of land area
1 |FAnland 555
2 |Sveden 526
3  [BomiaHezeyovina 452
4  |Georgia 246
5 |Audria 445
6 |FYROM 431
7  |Yovekia 403
8 |Albania 300
9 |Luxamboug 371
10 ([Sabia 36.1
11 |Edonia 36.0
12 [Joveia 354
13 |Noway 325
14 [CzechRepublic 317
15 [Andora 316
16 |Greee 311
17 |Bulgaia 304
18 |Gamay 28
19 (Pdand 296
20 |Bdaus 2.1
2l |Romenia 290
2 |Portugd 290
23 |Span 276
24 |Switzedad 269
25  |Race 265
2% |Lavia 26.2
27 |ltdy 26.1
28  |Crodia 250
29  [Lithuenia 233
0  |Ukrane 219
31 (Bdgum 198
P |Liechtengten 188
3B [Hungay 156
#A  |Demak 9.3
H |RussienFedadion 91
% |Nehelads 9.0
37 [SnMaino 7.0
3B [UnitedKingdom 6.7
P |lrdad 42
40 (Mddova 40
41 |Monaco 30
42  |ledad 12
43 [Mdta 0.0




Annex 5 continued

Table7. Current forest protected as% of

land area by country

Table8. Current forest typediversty

ranked by country

Country

Number of forest
types(B & N 66)

Country Current Forest
Protected
as% of land area

Sovakia 35
Bdarus 34
FYROM 29
Finland 26
Sweden 26
Sovenia 24
Estonia 23
Itay 18
Audtria 17
Ukraine 15
Georgia 15
Spain 13
Bulgaria 13
Switzerland 12
Serbia 11
Lithuania 10
Czech Republic 10
Romania 0.9
Latvia 0.9
Greece 0.9
Russian Federation 0.8
Hungary 0.7
Norway 0.7
Germany 0.6
Albania 0.6
Poland 05
Crodtia 05
Netherlands 04
BosniaHerzegovina 04
Portugd 0.3
France 0.3
Denmark 0.3
Luxembourg 0.2
Moldova 0.1
Irland 0.1
Iceland 0.0
United Kingdom 0.0
Bdgium 0.0
Andorra 0.0
Liechtengtein 0.0
Mata 0.0
Monaco 0.0
San Maino 0.0

Russian Federation
Ukraine

Ity

Greece
Romania
France

Span
Gearmany
Sarbia
Bulgaria
Belarus
Norway
Albania
Austria
Poland
Crodia
Czech Republic
Bosnia Herzegovina
Georgia
Sweden
Sovenia
Switzerland
United Kingdom
Hungary
Lithuania
FYROM
Denmark
Finland
Netherlands
Sovakia
Estonia
Irdland
Lavia
Moldova
Portugd
Belgium
Andorra
Liechtengtein
lcdland
Luxembourg
Monaco

San Maino
Malta
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Annex 5 oontinued
Detailed fores type (B &N 66)

Table9. Patentid Fores Area (knm)

- Puloid Fored Type Current Eorest Tvpe Lo A
D: 1) D:1) 14753
D:5 D:5 990858
F9 F:5 BL57
D:3 D:3 590422
F3 F3 562909
J1) 11 422131
El E1 419084
U3 Nonf 364652
G3 GJ 294030,
E4 F4) 286009
D:2 D:2 23A785]
G2 G2 209791
C2 C2 156587
E2 F2 132098
12 12 115467
D:4) D:4) 81,279
G G 775%
c) (o3)] 70,79
C3 C3 50665
E7) E7 49320
U4 U:4 41,763
T:0) Fores FHA
F6 F6) 25567
U2 U:2 19223
K:1) K:1) 19080
T2 Nonf 15449
u:5 u:5 13084
K:3 K:3 9249
D:6) D:6) 7043
H:Hu H:Hu 5584
K:2 K:2 4233
S3 S3 2289
(=) P1) A
vl L20.440)

Table10. Current Foret Area (knd
Current Forest Type Toia Aren |
D:1) 770779
D:5) 581470
F: 5 309,703
D:3) 226169
Replacement vepetation 178,349
D:2) 161,814
F 1) 122374
3 1) 94,889
| Coniferous(from currernt) 90,164
F3 87509
G:3) 69,267
F 4) 61,152
G.2) 58,781
D:4) 51,644
Broeded (from curen) 48304
C.2) 45919
C: 1) 36234
U:3) 4333
1 2) 24654
F7) 23424
Undasdified (from current) 20854
C. 3 16,24
F: 6) 14,664
G:1) 13237
Mixed (fromcurent) 11,774
K:1) 9554
U:2) 8801
L: Li 8459
Fantation 8097
L: Aan 8032
F 2 5719
S3 5,044
T:1) 4929
L: Ho 4811
T:2 4531
D:6) 4390
S AC 4351
K:3) 3534
B: S 3259
U:4) 3137
K:2) 2069
| Sderophyllous (from current) 1814
C Rh 159
L: v 14
C S 1,161
S PisS 114
H:Hu 1,019
L: CeD 878
L: OeP 769
P. 1) 4
C. Ba 699
C.Di 300
C: Ib 272
Rivaine 248
S Ce 239
L:Qu 181
L: CeS 149
B: R 149
S Am 77
E: Bi 4
U:5) 71
C. G 33
C: u 29
L: As 19
C.Or 2
ICAp 1
[Total 3255631




Annex 5 continued

Table 11. Protected Forest Area (km’)

Current Forest Tvpp- I

Protected Aren

D:5) 42,904
D: 1) 40,664
D: 2 23,225
D:3) 13,677
F:5) 12,162
Coniferous (from current) 9,475
Replacement vegetation 8,020
F: 4) 6,045
C:2 5116
D: 4) 5,022
Broadleaf (from current) 4,049
F:1) 3,897
G 3 3,591
F:3) 2,600
Unclassfied (from current) 2,481
u:3) 2,302
C:1) 1,978
F:7) 1,856
F: 6) 1,786
J1) 1,744
C:3 1,686
S: PisC 1,315
G2 1,303
T:2) 820
K:1) 778
S 3) 675
Mixed (from current) 637|
D: 6) 590
T:1) 584
J 2 569
L:Li 529
L:Asm 374
U:2) 341
F:2) 271
C.So 263
C:Ba 2464
K:3) 223
G1) 151
C:Rh 150
K:2) 105
L:Ho 101
U: 4) 97]
Sclerophyllous (from current) 96
L: Oav 78|
Plantation 78
L:Qu 66]
L: OaD 47
U:5) 40
L: OaP 34
Riverine 32
C:lb 30]
C:Di 24
H:Hu 13
C.Gr 114
C:u 10
P 1) 9
S: PisS 9
S Pim 8
S:Ce 6
L:As 3
L: OaS 1
C: Ap 1
C.Or 0]
EBi 0]
B:Sp 0]
B Pr 0l
Total- 204 997




Annex 5 continued

Table 12. Protected forest area asa percentage of current forest area

C:Ap 1] 100.00
U:5) 71 56.49
L:Qu 181 36.23
C:Ba 699 35.22
C:u 28 35.01
C.Gr 33 3350
S: PisC 4,35]] 30.21§
C:So 1,161 22.63
L:As 16 19.99
T2 4,537] 18.08
D:2) 161,810 14.35
D: 6) 4,390 13.44
S:3) 5,044 13.39
C:.Or 2 13.33
Riverine 248 12.72
F: 6) 14,664 12.18
Unclassified (from current) 20,854 11.99
T:1 4,928 11.85
C:lb 272 11.21
C:2) 45,919 11.14
S Pm 7] 10.90
Coniferous (from current) 90,168 10.59
C:3) 16,295 10.35
F: 4) 61,152 9.89
D: 4) 51,646 9.72]
C:Rh 1,549 9.64
Broadleaf (from current) 48,304 8.38
K: 1) 9,554 8.14
C:Di 300) 7.92
F7) 23,426 7.92
D:5) 581,47Q 7.39
u:3) 34,332 6.70
L:Li 8,459 6.26
K:3) 3,584 6.22
D:3) 226,169 6.05
C:1) 36,234 5.44
Mixed (from current) 11,778 5.41
L: OaD 878 5.33
Sclerophyllous (from current) 1,814 5.28
D: 1) 770,774 5.24
G3 69,267] 514
K:2) 2,064 5.07]
L: Oav 1,549 5.04
F2) 5,710 4.74
L:Asm 8,032 4.64
Replacement vegetation 178,340 4,50
L: OaP 769 4.42
F:5) 309,702 3.93
u:2) 8,80 3.87]
F1) 122,374 3.19
u: 4) 3,137] 3.09
F:3) 87,509 2.97
S Ce 239 2.42
J2 24,656 2.31
G2 58,781 2.22
L: Ho 4,811 2.109
J1) 94,885 1.84
H: Hu 1,014 1.27
P:1) 754 1.22
G1 13,237] 1.14
Plantation 8,097] 0.99
L: OaS 144 0.83
S: PisS 1,144 0.77]
E Bi 74 0.30
B: S 3,259 0.00
R Pr 146 ooc




Annex 5 continued

Tahle13. Fored I(m(kmz\

Current Forest Type Formckmz_]_

F 5 621,873
F 3 475,401}
D:5) 409,384
D:1) 376,814
D:3) 364,253
u:3 330,329
J1) 327,249
E1 296,709
F 4 224,857
G 3 224,763
G2 151,010
FE2 126,389
C2 110,669
J2) 90,810
D:2) 72,975
G 64,359
CJ3 43,379
U:4) 38,626
(o)) 34,526
T:1) 30,414
D: 4) 29,633
F7) 25,894
u:5) 13,013
T:2 10,913
F:. 6) 10,892
U2 10,422
K:1) 9,525
K:3) 5,666
H:Hu 4,566
D: 6) 2,653
K:2) 2,165
P 1) 180
B: P 0l
B: 9 0
Broadlesf (from current) 0l
C: Ap 0
C Ba 0
C: Di 0
C Gr 0]
C b 0
Cd 0
C Or 0]
C Rh 0
CS 0
Coniferous (from current) 0
E: Bi 0
L:As 0
L:Ho 0l
L:Li 0
L:Asn 0
L:Qu 0
Mixed (from current) 0l
Plantation 0
Replacement vegetation 0
Riverine 0
S3 0
S Ce 0
S Pim 0
Sclerophyllous (from current) 0
Unclassified (from current) 0l
S AsS 0
L: 0P 9
L: 0as 0
S AsC 0
L: Oav 0
0l

L OaD




Annex 5 continued

Table 14. Forest typeranked accor ding to percent

forest loss

| CurrentForedType | % of Potentialforest |
U:5 99.46
FE2 95.68
U:4) 92.49
u:3) 90.59
T:1) 86.06
FE3 84.45
G 8294
H:Hu 81.77
J2) 78.65
F 4 78.62
J 1) 77152
G 3 76.44
C 3 72.69
G2 7198
F 1) 70.80
C 2 70.68
T:2) 70.64
F5 66.76
D:3) 61.69
K:3) 61.25
u:2) 54.22
FE7 52.50
K:2) 5114
K:1) 49.92
(o)) 48.79
F 6) 4262
D:5) 41.32
D:6) 37.67
D:4) 36.46
D:1) 3284
D:2) 3108
P 1) 1931
B: P 0.00
B:$ 0.00
Broadlesf (from current) 0.00
C: Ap 0.00
C: Ba 0.00
C: Di 0.00
C Gr 0.00
C b 0.00
C 0.00
C Or 0.00
C Rh 0.00
CS 0.00
Coniferous (from current) 0.00
E: Bi 0.00
L:As 0.00
L:Ho 0.00
L:Li 0.00
L:Asm 0.00
L:Qu 0.00
Mixed (from current) 0.00
Plantation 0.00
Replacement vegetation 0.00
Riverine 0.00
S Ce 0.00
S: Pim 0.00
Sclerophyllous (from current) 0.00
Unclassified (from current) 0.00
S 3 0.00
S AsS 0.00
L: OaP 0.00
L: OaS 0.00
S AsC 0.00
L: Oav 0.00
1L QaD 000




Annex 5 continued
Smplified fores type (B & N 20)

Table15. Forest lossasa percent of potential forest

Rank |Potential forest type % Foedloss
1 U 838
2 |S 832
3 |H 818
4 T 8L3
5 |[J 778
6 |G 7.7
7 |F 740
8 |C 56.1
9 |[K 533
10 |D 411
n P 194
2 B 00
13 |L 00
14 |Coniferous(from current) 00
15  |Broadledf (from current) 00
16  |Mixed (from current) 00
17  |Sderophyllous (from current) 00
18 |Replacement(from current) 00
19 |Pantation (from current) 00
2 [Undassfied 00







ANNEX: 6 CONTENTSOF THE CD-ROM
Detalls are given at a country-by-country level and for the region asawhole.
Users can view the following:

Potential forest cover

Current forest cover

Protected forest (IUCN categories |-1V)

Protected forest as a proportion of potentia forest cover
Protected forest as a proportion of current forest cover

Additiond daidicsthat are provided incude;

Top 50 largest forest protected areas

A summary of protected forest areas by size category

A summary of protected forest areas by forest type & size
Ranked potential and current forest cover by forest type
Ranked protected current forest cover by type

Countries ranked in terms of potentid & current forest area, percent of current
forest protected, and absolute forest loss

Digitd maps of regiond forest cover and protected aress, as described in the project
objectives, are dso avalable on the on the CD-ROM that accompanies this report, or
at http://Amww.unep-wemc.org/forest/eu gap. The results that follow assess the
andysisfirgly a anationd level and then by forest type, at regiond leve.




