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Executive summary

The continuing loss of biological diversity and its 
components, genes, species and ecosystems, is 
an issue of global concern. Research has show n 
that both the diversity and the identity of the 
various species have a fundam ental influence 
on the m agnitude and stability of the ecological 
processes that occur at the ecosystem level. There 
are significant interrelationships betw een the 
degradation of ecosystems, the loss of animal and 
plant species, m arket globalisation, and poverty. 
Europe's high per capita consum ption and waste 
production m eans that its im pact on ecosystems 
is felt well beyond its ow n borders. Biodiversity 
loss is inextricably linked to the degradation of 
the ecosystem services described by the 2005 
M illennium  Ecosystem Assessment.

The objective of 'm anaging natural resources more 
responsibly: to protect and restore habitats and 
natural systems and halt the loss of biodiversity 
by 2010' was first adopted by the EU in the EU 
Strategy for Sustainable D evelopm ent (2001). As a 
consequence, the conservation of biodiversity is one 
of the four m ain issues to be tackled, together w ith 
climate change, environm ent and health and quality 
of life, and natural resources and waste, w ithin the 
6th environm ental action program m e 'O ur Future, 
O ur Choice', adopted in 2002.

In Europe, m ore than on any other continent, the 
influence of hum an activity has shaped biodiversity 
over time, w ith settled agriculture and animal 
husbandry spreading from  the south-east to the 
north-w est between 10 000 and 5 000 years ago. 
Landscapes in Europe were relatively stable until the 
agricultural and industrial revolutions of the past 
two centuries. Since then, and even m ore since the 
1950s, dram atic changes in land use, intensification 
of agriculture, urbanisation, land abandonm ent 
and m ovem ent to tow ns and cities have led to the 
w idespread collapse of the socio-economic systems 
that supported  these diverse systems of land use.

While some species populations in Europe are 
increasing, m any others are declining. The most 
vulnerable are the species at the top of food 
chains, such as large carnivores, endem ic local 
species (species found only in one geographical 
area), species w ith chronically small populations, 
m igratory species, and specialist species. However, 
several species that were considered threatened by

extinction, such as the beaver, the otter, vultures 
and m any raptors, are now  showing stable or even 
positive trends in certain parts of their distribution, 
as a result of protection and restoration measures.

Land use in Europe continues to change, bu t not 
on the scale of recent decades. Land is becoming a 
scarcer resource: 800 000 ha of Europe's land cover 
was converted to artificial surfaces betw een 1990 
and 2000, taking over agricultural and natural areas, 
in particular wetlands.

Responses in nature conservation policies are 
positive as the total area covered by nationally- 
designated areas by European countries has 
increased during recent years. The Natura2000 site 
designations have contributed to a direct increase 
in the total area designated for in situ conservation 
in EU-15 countries. The level of sufficiency in 
designating N atu ra2000 sites under the habitats 
directive is high for almost all EU-15 countries, bu t 
there have been significant delays in  putting the 
netw ork in place.

The generally low  rate of im plem entation of both 
the EU Biodiversity Strategy and the action plans 
in M ember States was recognised in 2004. The 'final 
m essage from  M alahide' presented 18 priority 
objectives for halting the loss of biodiversity, m any 
of w hich express the need for sectoral considerations 
and the integration of biodiversity issues in other 
policies.

This report assesses farm land, forests, freshwater 
ecosystems, m arine and coastal systems, w etlands of 
international im portance and m ountain ecosystems 
in order to provide evidence of progress — or lack 
of progress — tow ards the 2010 target of halting the 
loss of biodiversity.

Farm land: Progress tow ards the 2010 target is not 
apparent and the target is unlikely to be reached 
w ithout additional integrated policy efforts. In 
need of specific attention are the targeting and 
prioritising actions aim ed both  at the conservation 
of h igh nature value farm land and at im proving the 
biodiversity value of intensively-m anaged farmland.

The m ost alarm ing signs of lack of progress are the 
continuing expansion of intensively-farm ed areas at 
the expense of natural and sem i-natural habitats, the
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reported  declining trend  in farm land-related species 
of birds and butterflies, the increasing rates of water 
utilisation, farm  specialisation and intensification 
of farm ing practices, the increased presence of 
invasive alien species in farm land, and the high 
risk of abandonm ent of farm land in several parts of 
Europe.

Forests: There are clear signs of progress in reducing 
threats to and enhancing the biological diversity 
of Europe's forests. In m ost countries, forests 
are grow ing older and thus m ore valuable for 
biodiversity conservation, and a slightly decreased 
effect of air pollution has been observed. Conserving 
biodiversity has been gaining ground w ithin the 
objectives of forest m anagem ent, as has certification 
of the products of sustainably-m anaged forests.

Several persisting issues of concern include 
conservation of threatened species that occur in 
forests, control of increasing invasive alien species, 
addressing forest fragm entation due to changes in 
land use, and m ore efficient control of forest fires.

Freshwater ecosystems: The m ain sign of progress 
is the m arked im provem ent in the w ater quality 
of m any rivers and  lakes in recent decades, w hich 
has m ade w ater again suitable for the potential 
re tu rn  of som e of the lost species. The 2010 target 
is unlikely to be reached w ithout restoring riverine 
habitats and  biological com m unities and  reversing 
the trend  of m any freshw ater species that are 
threatened  or at risk of extinction. To this end, three 
issues are of ou tstanding  im portance: counteracting 
the loss, fragm entation and  m odification of 
habitats due to dam s and canalization, m inim izing 
the increased presence of invasive alien species, 
and  ensuring the appropriate  conservation 
and  m anagem ent of the few rem aining natura l 
freshw ater systems.

Seas and coasts: The loss of b iodiversity  in  all 
E uropean seas and  coasts is considerable and 
show s little sign of being reduced. The only 
area of progress, although not spectacular, is 
the im provem ent in  the abiotic conditions of 
the Black sea, w hich was badly  dam aged in the 
past; conditions in the M editerranean sea rem ain 
critical. Persisting evidence of the need for urgent 
action is the increasing depletion of fish stocks, 
the continuing pollu tion from  land-based sources 
and  oil spills, and  the non-recovery of th reatened  
and  endangered  m arine species. N um bers of 
invasive alien species in the m arine environm ent 
have been increasing and  risks of pollu tion and 
genetic erosion induced  by aquaculture have been 
identified. C ontinuing loss and  fragm entation

of natu ral habitat areas on the coastline as well 
as increased soil erosion, caused by urbanisation, 
tourism  and infrastructure developm ent, have been 
observed.

Wetlands of international importance: While the 
loss of w etland habitats in Europe is continuing, 
there is some progress in conserving the w etlands 
designated as of international im portance (Rarnsar 
sites). This is indicated by the steady increase in the 
area designated in  the past decade, the stabilising 
populations of w ater birds, and the increased 
num ber of restoration and local com m unity­
awareness projects in m any countries.

However, Rarnsar sites are still facing im portant 
threats, and negative changes in ecological state 
have been reported  in m ost of them. Pressures from 
w ater abstraction, drainage or dam m ing, excessive 
hunting and fishing, and  unspecified pollution 
sources have been identified in m any countries. 
Urbanisation and transport developm ent, as well 
as tourism  and recreation have been signalled as 
drivers of deterioration of the sites.

Mountains: There is little evidence of progress 
in enhancing or reducing threats to the biological 
diversity of Europe's m ountains, which are subject 
to rap id  changes. The 2010 target m ay be partly 
m et in areas w here traditional uses and activities 
continue to shape the ecosystem structures. 
Evidence for progress is that the populations of 
some endangered large carnivores and herbivores 
are increasing due to successful m anagem ent and 
that long-range pollution has stabilised while 
pollution from  industry is a relatively local threat. 
The m ain challenges for reaching the target are 
minim ising the high risk of local extinctions of 
several species and counteracting the already visible 
effects of habitat fragm entation and/or change 
due to changes in land use. The increasing effects 
of climate change should be also taken in account 
w hen addressing policy measures.

A num ber of issues continue to be of general 
concern in ecosystems across Europe. The effects 
of eutrophication and acidification often occur far 
from  the sources of pollution, as a result of transfers 
through the atm osphere and w ater bodies. Marine, 
coastal and other aquatic ecosystems, grasslands 
and forests are all sensitive to eutrophication, w hich 
has become a w idespread problem  — globally and 
w ithin Europe.

Climate change will im pact biodiversity and 
ecosystems differently across Europe and it m ay 
well be the m ost powerful factor in shaping
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Europe's fu ture biodiversity, acting on top of habitat 
destruction, fragm entation and over-exploitation. 
Changes have been observed in  the Arctic, w ith  new  
incoming species of plants establishing in lakes, 
and in m ountain regions like the Alps, w ith  loss of 
endem ic plants.

Potential risks to hum an health and the 
environm ent, including biodiversity, posed by 
living m odified organisms, resulting from  m odern 
biotechnology, are recognised by global conventions 
and EU legislation. Continuous m onitoring and 
assessment of im pacts is necessary both  at the 
European and global scales.

A range of general issues is in  need of further 
consideration to help steer future action: the impacts 
of long-range transboundary pollution and climate 
change on biodiversity, the failure to break the 
common perception that conservation and economic 
developm ent are incompatible, the continued 
abandonm ent of traditional wildlife-friendly 
extensive farm ing methods, and gaps betw een

theoiy and practice in Europe's m anagem ent of 
forests and fisheries.

W ith regard  to im proving the integration of 
biodiversity into economic sectors, there is a need 
to address next steps w ith respect to m ost actions 
laid dow n in policy docum ents, and a need for a 
clear sense of priority, broadly agreed by the key 
stakeholders.

Assessing the dependence of hum an health on 
responsible biodiversity m anagem ent, the potential 
of spatial planning, the internalisation of external 
costs to biodiversity, and the distribution or 
sharing-out of competence betw een different levels 
of governance w ould assist in reaching further 
agreem ent on actions to be taken.

The developm ent of integrated data sets throughout 
the continent as well as of a conceptual fram ework 
for indicators and their interpretation are essential 
for assessing progress tow ards the 2010 target and 
beyond it.
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1 An issue of global concern

1.1 The biodiversity crisis

'Biological diversity' m eans the variability am ong 
living organism s from  all sources including, inter 
alia, terrestrial, m arine and  other aquatic ecosystems 
and the ecological complexes of which they are 
part; this includes diversity w ithin species, betw een 
species and of ecosystems (Article 2 of the United 
Nations Convention on Biological Diversity, 1992).

Biological diversity (or biodiversity) can be 
described as the 'life insurance policy for life itself 
(Pisupati and Warner, 2003).

The Earth's ecological systems are dynam ic 
and reflect climatic conditions and geological, 
biochemical and biological processes over time.
Five major biodiversity extinction events have been 
recorded since the earliest times in the planet's 
histoiy. Each of them  led to profound shifts in the 
life forms on earth. Scientists suggest that we m ight 
now  be on the brink of a sixth biodiversity crisis 
as a result of hum an activities (Thomas et al., 2004, 
Am erican M useum  of N atural Fhstory, 2005).

O ur era is characterised by an unprecedented 
acceleration in species extinction — perhaps a 
thousand times m ore rap id  than  the estim ated 
'natural rate' of 1 out of 1 million species per 
year. Negative trends also continue to be noted in 
ecosystems and habitats, w ith  the net global change 
in forest area between 1990 and 2000 estim ated as 
-  9.4 million ha per year: the sum  of -1 4 .6  million 
hectares of deforestation and 5.2 million hectares 
of gain in  forest cover by plantations. The global 
change (-  0.22 percent per year) represents an area 
about the size of Portugal. The estim ated net loss 
of forests for the 1990s as a whole was 94 million 
hectares — an area larger than Venezuela, FAO 
(2001).

Biological diversity is fundam ental to agriculture 
and food production. A rich variety of cultivated 
plants and dom esticated animals serve as the 
foundation for agricultural biodiversity. Yet people 
depend on just 14 m am m al and b ird  species for 90 % 
of their food supply from  animals, and on just four 
species — wheat, maize, rice and potato — from 
plants. But w hen food producers abandon diversity, 
species, varieties and breeds m ay die out — along 
w ith their specialised traits.

Biodiversity loss is one facet of the degradation of 
the ecosystem services assessed in the fram ework 
described by the M illennium  Ecosystem Assessment 
(Reid et al., 2005), see Figure 1.1. This assessment 
revealed that approxim ately 60 % of the ecosystem 
services that support life on Earth — such as fresh 
water, capture fisheries, air and w ater regulation, 
and the regulation of regional climate, natural 
hazards and pests — are being degraded or used 
unsustainably.

The m ain findings were:

• H um ans have changed ecosystems m ore rapidly 
and extensively in  the past 50 years than  in
any other period. This was done m ainly to 
m eet rapidly grow ing dem ands for food, fresh 
water, timber, fibre and fuel. More land has 
been converted to agriculture since 1945 than 
in the 18th and 19th centuries together. More 
than  half of all synthetic nitrogen fertilisers, 
first m ade in 1913, ever used on the planet has 
been used since 1985. Experts say that together, 
these changes have resulted in a substantial 
and largely irreversible loss in diversity of life 
on Earth, w ith some 10 to 30 % of m am malian, 
b ird  and  am phibian species currently threatened 
w ith extinction.

• Ecosystem changes that have contributed to 
substantial net gains in hum an well-being and 
economic developm ent have been achieved at 
grow ing costs in the form  of degradation of 
other services. Only four ecosystem services 
have been enhanced in the past 50 years: 
increases in crop, livestock and aquaculture 
production, and increased carbon sequestration 
for global climate regulation. Two services — 
capture fisheries and fresh w ater — are now  well 
beyond levels that can sustain current, m uch 
less future, dem ands. Experts say that these 
problem s will substantially dim inish the short­
term  economic benefits of these tw o services for 
future generations.

• The degradation of ecosystem services could 
grow  significantly worse during the first half 
of this century. This is a barrier to achieving 
the UN  M illennium  D evelopm ent Goals which 
aim  at the eradication of poverty and hunger, 
im provem ents in education, combating global
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epidemics such as HIV/AIDS, and ensuring 
environm ental sustainability. In all the four 
plausible scenarios explored by the scientists 
in the M illennium  Ecosystem Assessment, 
they project progress in elim inating hunger, 
bu t at far slower rates than needed to reach 
the M illennium  Goal of halving the num ber of 
people suffering from  hunger by 2015. Experts 
w arn that changes in ecosystems such as

deforestation m ay influence the abundance of 
hum an pathogens such as m alaria and cholera, 
as well as the risk of emergence of new  diseases. 
M alaria, for example, accounts for 11 % of 
the disease bu rden  in Africa and had  it been 
elim inated 35 years ago, the continent's gross 
dom estic product over that period w ould have 
increased by USD 100 billion.

Figure 1.1 Ecosystem services and their links to human well-being

E cosystem  serv ices
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p ro d u c t io n  of all 
o t h e r  e c o s y s t e m

Soil fo r m a t io n  
N u tr ie n t  cycl ing 
P r im ary  
p ro d u c t io n

Benef i ts  o b ta in e d  
f ro m  re g u la t io n  of 
e c o s y s t e m  p r o c e s s e s

• C l im a te  reg u la t io n
• D is ea s e  reg u la t io n
• W a t e r  reg u la t io n
• W a t e r  purif ication

Cultural
serv ices

Health

Ability to  be  a d e q u a t e l y  
n o u r i s h e d
Ability to  be  f r e e  from  
av o id a b le  d i s e a s e  
Ability to  h a v e  a d e q u a t e  
a n d  c lean  d r ink ing  w a t e r  
Ability to  h a v e  c lean  a ir  
Ability to  h a v e  e n e r g y  to  
k e e p  w a r m  a n d  cool

Freedom s and  
choice

N o n -m a te r ia l  b e n e f i t s  
o b ta in e d  f rom  
e c o s y s t e m s

• Spir itua l an d  
re lig ious

• R ec rea t io n  an d  
e c o t o u r i s m

• A e s th e t i c
• In sp i ra t iona l
• E duca t iona l
• S e n s e  of  p lace
• Cultura l h e r i t a g e

Good socia l relation s

• O p p o r tu n i ty  to  e x p r e s s  
a e s th e t i c  a n d  rec ra t iona l  
v a lu e s  a s s o c i a t e d  with  
e c o s y s t e m s

• O p p o r tu n i ty  to  e x p r e s s  
cul tura l  a n d  sp ir i tua l  v a lu e s  
a s s o c i a t e d  w ith  e c o s y s t e m s

• O p p o r tu n i ty  to  o b s e r v e ,  
s tudy ,  a n d  le a rn  a b o u t  
e c o s y s t e m s

Source: Millennium E c o s y s te m  A s s e s s m e n t ,  2 0 0 5 .
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• The challenge of reversing the degradation of 
ecosystems while m eeting increasing dem ands 
can be m et under some scenarios that involve 
significant policy and institutional changes. 
However, these changes w ould have to be 
large and  are not currently under way. The 
report m entions options that exist to conserve

or enhance ecosystem services that reduce 
negative trade-offs or that will positively im pact 
other services. Protection of natural forests, for 
example, not only conserves wildlife bu t also 
sustains freshwater supplies and reduces carbon 
emissions.

Box 1 .1  Ecosystem  p ro du ctiv ity  declines as species d ive rs ity  reduces

Major  conc lus ions  f rom r e s ea r c h  on g r a s s l a n d s  ac ro s s  t h e  world du ring t h e  p a s t  d e c a d e  prov ide  c lear  
ev ide nc e  of  t h e  re l a t i onsh ip  b e tw e e n  diver si t y loss a nd  r ed u ce d  e c o s y s t e m  funct ion  for  a w ide  r an ge  of 
e c o s y s t e m  p ro c e s s e s  (Ti lmann,  2 0 05 ;  Lo reau ,  200 0 ) :

Productiv ity : diver si t y loss  l e ad s  to d e c r e a s e d  p roduct iv i ty  and  d e c r e a s e d  ca rbo n  s e qu es t r a t i on .

W a te r q u a lity  and soil fe r t ility : diver si t y loss  l e ad s  to les s  eff icient  r e s o u rc e  u se ,  g r e a t e r  loss of  limiting 
nu t r i en t s  to  t h e  g roun dw a te r ,  an d  loss  of soil fertility.

S tab ility : diver si t y loss l e ad s  to  l ower  e c o s y s t e m  stabi l i ty a nd  les s  predictabi l i ty  ( t he  ' i n su r ance  hypo the s i s '  
of  Loreau) .

Exotic invaders: d e c r e a s e d  d iver s i t y l e ads  to  i nc r ea s ed  risk of sp ec i e s  invas ions .

An e x a m p l e  is p rov ided in t h e  ex pe r i m en t a l  p ro j ec t  BIODEPTH on a va r i e t y  of  g r a s s l a n d s  ac ro s s  Europe.  
Al though ou r  gene ra l  pe r cep t i on  of  high c rop  product i vi ty  is a s s o c i a t e d  with l arge  uni form s t a n d s ,  resul t ing 
from l arge  fer t i l iser  i npu ts ,  c rop  p roduct iv i ty  in na tu r a l  condi t ions ,  a s  e x p r e s s e d  by h ay  yield,  dec l i nes  a s  
p l an t  d iver s i t y r e d u c e s  (Figure  1.2) .

Figure 1.2 Relation between plant diversity decline and plant productivity, expressed in 
hay yield, in various grassland types in Europe
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Figure 1.3 Map showing overlap between areas with high poverty and high population 
density and areas with high biodiversity

Prevalence of stunting among children Q selected major wilderness areas
under five, in areas of >2 inhabitants/sq km
0 ^ ^ ^ 5 %  Q Selected terrestrial biodiversity hotspots

No data Low population density 

Sources: FAO 2004, Landscan 2002, Conservation International 2004

Note: This  m a y  ind ic a te  a r e a s  in which  p e o p le  m a y  h a v e  no o t h e r  cho ice  t h a n  to  e x t r a c t  r e s o u r c e s  u n s u s ta in a b ly ,  t h u s  cau s in g
f u r t h e r  b iod ive rs i ty  loss.

Source: UNEP/Grid A ren d a l ,  2 0 0 4 .

Changes in species or habitat diversity affect the 
ability of ecosystems to supply services and recover 
from  disturbances. In m any cases it is the roles 
played by the species that are im portant, rather than 
their individual characteristics. Both the diversity 
and the identity of the various species have a 
fundam ental influence on the m agnitude and the 
stability of ecological processes that occur at the 
ecosystem level.

H um an conflicts around the use and control of 
geographical locations and  natural resources have 
been com m on since ancient times. In current times, 
significant interrelationships betw een degradation of 
ecosystems, loss of anim al and  p lant species, m arket 
globalisation and poverty have been identified, 
thus proving that the loss of biological diversity 
is interw oven w ith the whole spectrum  of hum an 
conditions on the planet.

One interesting aspect is the significant spatial 
overlap betw een areas w ith globally high 
biodiversity values and areas w here hum an societies 
are ham m ered by poverty (see Figure 1.3). A round 
1.3 billion people live in conditions of extreme

poverty, generally in areas of high biodiversity, and 
depend on biodiversity for their food and health 
(IUCN, 2004a). In addition, a large part of the 
resources exploited in these regions are used for the 
benefit of richer countries.

Poverty often leads to unsustainable pressures on 
biological resources, and in turn, degradation of 
these resources and subsequent non-availability of 
food, non-tim ber forest produce and potable water 
can result. W orld poverty is inextricably linked 
to ecosystem deterioration and biodiversity loss 
(Ried et al., 2005). Sufficient food to feed the world's 
population is now  being produced, bu t m any 
people still go hungry (IUCN, 2004a). Increased 
globalisation of food production is linked to 
increased dependency on veiy few species of crops 
cultivated as large-scale m onoculture systems.

Europe's im pact on biodiversity extends far beyond 
its ow n shores. M aterials from  across the globe are 
used for food, clothing, housing and  transport in 
Europe. Waste produced in Europe is spread around 
the w orld — on the w inds and via ocean currents. 
Europe's high per capita consum ption and waste
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Such calculations are inevitably crude, and not 
w ithout controversy Nonetheless, they can act as 
a w arning about how  we m anage and share the 
planetary resources and ecological services on which 
we all depend.

In 1961, the EU-25's global footprint was around 
three hectares per person, w hich was virtually 
the same as the continent's biocapacity (that is the 
effective area of land available on the continent for 
ecoservices). By 2001, Europe's global ecological 
footprint had  risen to m ore than  twice its internal 
biocapacity. Effectively it requires tw o continents 
of the size and biological productivity of m odern- 
day Europe to m aintain the continent in the style to 
w hich it has become accustomed.

1.2 Political recognition

W ith the signature of the UN  Convention on 
Biological Diversity (CBD) in  1992, concerns for 
biodiversity and the m any factors that m ay affect its 
m ultiple dim ensions were raised to a high political 
profile and are since being debated even more 
systematically in different spheres of society all over 
the world, see Table 1.1.

Since 1992, w ork under the Convention has been 
initiated on seven them atic w ork program m es, 
addressing m arine and coastal biodiversity, 
agricultural biodiversity, forest biodiversity, island 
biodiversity, the biodiversity of inland waters, dry 
and sub-hum id lands and m ountain biodiversity.

Figure 1.5 Ecological footprint versus population (EU-25 and Switzerland)

Popu la t ion  Ecological  fo o tp r in t

E U -2 5 + 1
7 %

R es t  of world  
93  % R es t  of world  

8 4  %

Source: Global F oo tpr in t  N e tw ork ,  2 0 0 4 .

Figure 1.4 Ecological overshoot 1961-2002
N u m b e r  of e a r t h s  

1 . 4 1

Earth  s  b io log ical c a p a c ity

H u m a n i ty  s  to ta l  ecologica l  fo o tp r in t

CO? portion  of  h u m a n i ty  s  ecologica l fo o tp r in t

1961  1971  1981  1991  200 1

Source: Global F oo tpr in t  N e tw ork ,  2 0 0 4 .

production m eans that its im pact on ecosystems is 
felt well beyond its ow n borders.

One attem pt to capture that is the 'ecological 
footprint' — a m easure of how  m uch of the 
ecological capacity of the Earth we use up  to grow  
our food and fibre, dispose of our waste, create 
room  for our cities and infrastructure, and provide 
other ecological services such as sequestration of our 
carbon dioxide pollution. It has been developed by 
WWF, the global conservation organization, and the 
Global Footprint Network, am ong others.
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Work has also been initiated on a num ber of 
key cross-cutting issues of relevance to all the 
them atic areas, such as access to genetic resources; 
traditional knowledge, innovations and practices; 
intellectual property rights; indicators; taxonomy; 
public education and awareness; incentives; and 
alien species. A strategic p lan for the Convention 
was adopted in 2002 and  a periodic review  of the 
im plem entation of the w ork program m es has also 
been agreed.

The W orld Summit on Sustainable Developm ent 
in 2002 stressed the im portance of biodiversity for 
securing our foundations of existence and endorsed 
the target of reducing the rate of loss of biodiversity 
by 2010. It reiterated the central role of biodiversity 
in sustainable developm ent and global poverty 
reduction and  acknow ledged the central role of the

Convention in achieving this target in cooperation 
w ith  other relevant international conventions.
A specific goal is to stop the irretrievable loss of 
biodiversity by 2010.

The Cartagena Protocol on Biosafety, a 
supplem entary agreem ent to the Convention, 
entered into force on 11 September 2003; it seeks to 
protect biological diversity from  the potential risks 
posed by living m odified organism s resulting from 
m odern  biotechnology.

The FAO International Treaty on Plant Genetic 
Resources for Food and Agriculture entered into 
force on 29 June 2004. The Treaty is vital to ensuring 
the continued availability of the plant genetic 
resources that countries will need to feed their 
people.

Table 1.1 Important recent political commitments related to the loss of biodiversity

At th e  global level
6th  c o n f e r e n c e  of  t h e  p a r t i e s  to  t h e  
C o n ven t ion  on Biological D ivers ity  in t h e  
H a g u e  7 - 1 9  April 2 0 0 2

A doption  of  a S t r a t e g i c  Plan fo r  t h e  C o n ven t ion  on Biological D ivers ity  (Decis ion 
V I /2 6 )  including t h e  2 0 1 0  t a r g e t  ' to  a c h i e v e  a s ign if ican t  re d u c t io n  of  t h e  c u r r e n t  
r a t e  of b iod ive rs i ty  loss  a t  t h e  g loba l ,  r eg iona l  a n d  na t io n a l  level  a s  a con t r ib u t io n  to  
p o v e r ty  a llev ia t ion  a n d  to  t h e  benef i t  of all life on  e a r th ' .

World S u m m i t  on S u s t a in a b le  D e v e lo p m e n t  
in J o h a n n e s b u r g ,  26  A u g u s t - 4  S e p t e m b e r  
2 0 0 2

E n d o r s e m e n t  of t h e  t a r g e t  fo r  ' a c h i e v e m e n t  by  2 0 1 0  of a s ign if ican t  red u c t io n  in t h e  
c u r r e n t  r a t e  of  loss  of bio logical  d ive rs i ty ' an d  recogn i t ion  of t h e  critical ro le  p layed  by 
b iod ive rs i ty  in s u s t a in a b l e  d e v e l o p m e n t  an d  p o v e r ty  e ra d ic a t io n .

7 th  c o n f e r e n c e  of  t h e  p a r t i e s  to  t h e  
C o n ven t ion  on Biological D ivers ity  in Kuala- 
Lumpur,  9 - 2 7  F e b ru a ry  2 0 0 4

A doption  of  a f r a m e w o r k  (Decis ion  V II /3 0 )  :

— to  fac i l i ta te  t h e  a s s e s s m e n t  of p r o g r e s s  t o w a r d s  t h e  2 0 1 0  t a r g e t  and  
c o m m u n ic a t io n  of th is  a s s e s s m e n t ,

— to  p r o m o t e  c o h e r e n c e  a m o n g  t h e  p r o g r a m m e s  of  w o rk  of  t h e  C onv en t io n ,

— to  p ro v id e  a flexib le  f r a m e w o r k  within  which  n a t iona l  an d  reg iona l  t a r g e t s  m a y  be  
s e t ,  a n d  in d ica to rs  identi f ied .

At th e  pan-European level
5th  'E n v i ro n m e n t  fo r  E u ro p e '  Ministerial 
C o n fe re n c e  in Kiev, 2 1 - 2 3  May 2 0 0 3

E n d o r s e m e n t  of a re so lu t ion  to  'h a l t  t h e  loss  of bio logical d ive rs i ty  a t  all leve ls  by th e  
y e a r  2 0 1 0 ' ,  a cco rd ing  to  s e v e n  key  t a r g e t s  in t h e  a r e a s  of: 
f o r e s t s  an d  b iod ive rs i ty ;  ag r ic u l tu re  a n d  b iod ive rs i ty ;  a p a n - E u r o p e a n  ecologica l 
n e tw o rk ;  invasive  alien s p e c i e s ;  f inanc ing  b iod ive rs i ty ;  b iod ive rs i ty  m o n i to r in g  and  
ind ica to rs ;  public pa r t ic ipa t ion  a n d  a w a r e n e s s .

Third I n t e r g o v e r n m e n t a l  C o n fe re n c e  
'B iod ivers i ty  in E u ro p e '  in Madrid, 
1 9 - 2 1  J a n u a r y  2 0 0 4

E u r o p e a n  Union — p a n - E u r o p e a n  p a r tn e r s h ip  to  im p le m e n t  a c t io n s  t o w a r d s  ha lt ing 
b iod ive rs i ty  loss,  in line with  g lobal  c o n ce rn s .

In th e  European Union
6th  e n v i r o n m e n ta l  act ion  p r o g r a m m e  ( 2 0 0 1 ) 'N a tu r e  an d  Biodivers ity ' a d d r e s s e d  a s  a prior ity  a r e a  with  t h e  overa ll  a im  of 

'p r o t e c t in g ,  c o n s e rv in g ,  r e s to r in g  an d  de v e lo p in g  t h e  func t ion ing  of n a tu ra l  s y s t e m s ,  
n a tu ra l  h a b i t a t s ,  wild flora an d  f a u n a  with t h e  a im  of ha lt ing de se r t i f ic a t ion  an d  th e  
loss  of b iod ive rs i ty  (by  2 0 1 0 ) ,  including d ive rs i ty  of g e n e t i c  r e s o u r c e s ,  bo th  in t h e  
E u r o p e a n  Union an d  on a g loba l  sca le '.

E u r o p ea n  Counci l in G o th e n b u r g ,  
1 5 - 1 6  J u n e  2 0 0 1

A doption  of  t h e  EU S t r a t e g y  fo r  S u s t a in a b le  D e v e lo p m e n t ,  which  h a s  a s  a he a d l in e  
o b je c t iv e  'm a n a g in g  n a tu ra l  r e s o u r c e s  m o r e  re s p o n s ib ly :  to  p ro te c t  a n d  r e s to re  
h a b i t a t s  a n d  n a tu ra l  s y s t e m s  an d  ha l t  t h e  loss of  b iod ive rs i ty  by 2 0 1 0 ' .

C o n fe re n c e  'S u s ta in in g  Livelihoods and  
Biodivers ity: A tta in ing  t h e  2 0 1 0  T a rg e t  in t h e  
E u r o p ea n  Biodivers i ty  S t r a t e g y '  in M alahide ,  
2 5 - 2 7  May 2 0 0 4

A la rg e  c o n su l t a t io n  with v a r io u s  s t a k e h o l d e r s  w a s  o rg a n i s e d  with in t h e  p r o c e s s  for 
rev ie w  of t h e  EC Biodivers ity  S t r a t e g y  an d  Biodivers i ty  Action P lans  which  re s u l t e d  
in t h e  'M e s s a g e  f ro m  M alahide ' identi fy ing t h e  n e e d  fo r  f u r t h e r  ac t ion  u n d e r  c r o s s ­
cu t t ing  t h e m e s  a n d  m a jo r  s e c t o r s  in f luenc ing  E u r o p ea n  b iod ive rs i ty  to  ha l t  its loss  by 
2 0 1 0 .

T h e  M alah ide  C o n fe re n c e  a lso  e n d o r s e d  a fi rst  s e t  of EU h e ad l in e  b io d ivers i ty  
in d ica to rs  to  a s s e s s  p r o g r e s s  t o w a r d s  t h e  2 0 1 0  t a r g e t .

E u r o p ea n  Counci l in B ru sse ls  28  J u n e  2 0 0 4 C o n c lu s io n s  on 'Halt ing t h e  lo ss  of  b iod ive rs i ty  by 2 0 1 0 ' .

E u r o p ea n  C o m m is s io n  2 0 0 6 P rep a ra t io n  fo r  t h e  a d o p t io n  of a c o m m u n ic a t io n  on biodivers ity .

At th e  national level
S e v e ra l  c o u n t r i e s  h a v e  inc luded  t h e  '2 0 1 0  t a r g e t '  a s  p a r t  of t h e i r  na t io n a l  b iod ive rs i ty  s t r a t e g i e s .
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In the European Union, the EC Biodiversity 
Conservation Strategy (ECBS) was adopted in 1998, 
and provides a com prehensive response to the m any 
requirem ents of the CBD. The four biodiversity 
action plans (BAPs for natural resources, agriculture, 
fisheries and developm ent), adopted in 2001, lay out 
in detail w hat actions should be taken to im plem ent 
the strategy. A review  of the im plem entation of 
ECBS was initiated in 2004 and its outcom e will be 
fundam ental to halting the loss of biodiversity in 
Europe.

The objective of 'm anaging natural resources more 
responsibly: to protect and restore habitats and 
natural systems and halt the loss of biodiversity by 
2010' was first adopted by the EU in its EU Strategy 
for Sustainable D evelopm ent (2001). Following on 
this, the conservation of biodiversity is one of the 
four m ain issues to be tackled, together w ith climate 
change, environm ent and health and quality of life, 
and natural resources and waste, w ithin the 6th 
environm ental action program m e 'O ur future, our 
choice', adopted in 2002.

The 2010 target 'to achieve a significant reduction 
of the current rate of biodiversity loss at the global, 
regional and national level as a contribution to 
poverty alleviation and  to the benefit of all life on 
earth ' was consequently endorsed by the Convention

of Biological Diversity in 2002 and the Johannesburg 
Summit on Sustainable developm ent.

1.3 Streamlining European biodiversity 
indicators for 2010

In line w ith the target of halting or reducing the 
loss of biodiversity, countries have agreed on a 
global fram ework to m onitor and report progress 
and to help achieve the 2010 target, as indicated in 
Table 1.1.

The fram ework for m onitoring and reporting 
progress was defined by CBD and EU headline 
indicators that have been identified in relation to its 
seven focal areas. Table 1.2 shows the first set of EU 
headline biodiversity indicators endorsed in 2004.

In response to these developm ents, a pan- 
European cooperation on 'Streamlining European 
2010 biodiversity indicators (SEBI2010)' is being 
coordinated by the European Environm ent Agency 
(with support from  its Topic Centre on Biological 
Diversity), the European Centre for N ature 
Conservation and the UNEP W orld Conservation 
M onitoring Centre, in close cooperation w ith the 
European Com mission (DG Environment), the 
PEBLDS Joint Secretariat and other appropriate 
organisations.

Table 1.2 A first set of EU headline biodiversity indicators to a sse ss  progress towards the 
2010 target of halting biodiversity loss

Focal area Indicators
S t a t u s  a n d  t r e n d s  of t h e  c o m p o n e n t s  of 
bio logical d ive rs i ty

• T r e n d s  in e x t e n t  of  s e le c te d  b io m e s  (* ) ,  e c o s y s t e m s  an d  h a b i ta t s
• T r e n d s  in a b u n d a n c e  an d  d is t r ibu t ion  of s e le c te d  s p ec ie s
• C h a n g e  in s t a t u s  of  t h r e a t e n e d  a n d / o r  p ro t e c t e d  s p ec ie s
• T r e n d s  in g e n e t ic  d ive rs i ty  of d o m e s t i c a t e d  a n im a ls ,  cu l t iva ted  p la n t s ,  an d  fish 

s p e c i e s  of  m a j o r  s o c io - e c o n o m ic  im p o r t a n c e
• C o v e r a g e  of  p ro t e c t e d  a r e a s

S u s t a in a b le  u se • A rea  of  f o r e s t ,  ag r ic u l tu ra l ,  f i she ry  an d  a q u a c u l t u r e  e c o s y s t e m s  u n d e r  s u s t a in a b le  
m a n a g e m e n t

T h r e a t s  to  b io d ivers i ty • N itrogen  d epos i t ion
• N u m b e r s  an d  c o s t s  of  invasive  a lien s p ec ie s
• I m p a c t  of c l im a te  c h a n g e  on b io d ivers i ty

E c o s y s te m  in teg r i ty  an d  e c o s y s t e m  g o o d s  
an d  s e r v ic e s

• M arine  t ro p h ic  in dex
• C o n n e c t iv i t y / f r a g m e n ta t io n  of e c o s y s t e m s
• W a t e r  qua l i ty  in a q u a t ic  e c o s y s t e m s

S t a t u s  of a c c e s s  an d  b en ef i t  sh a r in g • P a t e n t s

S t a t u s  of r e s o u r c e  t r a n s f e r s  a n d  u s e • Fund ing  of  b iod ive rs i ty

Public opin ion • Public  a w a r e n e s s  an d  pa r t ic ipa t ion

(*) B io m es  a r e  d e f ined  a s  ' t h e  w o r ld ' s  m a j o r  c o m m u n i t i e s ,  c la ss if ied acco rd in g  to  t h e  p r e d o m i n a n t  v e g e t a t i o n  an d  c h a r a c te r i z e d  by 
a d a p t a t i o n s  of o r g a n i s m s  to  t h a t  p a r t i c u la r  e n v i r o n m e n t '  (C am pbe l l ) .
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An issue of global concern

The 'SEBI2010 process' (') was launched in January 
2005 and has called upon all European countries and 
stakeholders to contribute their expertise. The work 
plan of SEBI2010 has been endorsed and it aims to 
progressively develop biodiversity indicators, during

the next years, which should be as consistent as 
possible at the national, EU, pan-European and global 
levels to track progress towards achieving the target 
of halting the loss of biodiversity by 2010.The first set 
of proposed indicators is to be finalised in 2006.

( 0  D o c u m e n t s  a n d  r e p o r t s  of  t h e  SE B I2 0 1 0  p r o c e s s  a r e  p o s te d  on h t tp : / / b i o d i v e r s i t y - c h m .e e a . e u . i n t / i n f o r m a t i o n / i n d i c a t o r /  
F 1 0 9 0 2 4 5 9 9 5  -  a c c e s s e d  0 2 / 0 5 / 2 0 0 6 .
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2 Setting the scene for Europe

2.1 An historical approach to Europe

The natural histoiy of the European continent is 
m arked by its geological past as well as by periods 
of extreme and relatively rap id  climatic change, 
including repeated glaciations. It is estim ated that 
the loss of species diversity during the past 2 million 
years has exceeded the rate of species creation 
by evolutionary processes. Thus the continent is 
relatively spedes-poor com pared w ith equivalent 
regions in  Asia and America.

There is a great contrast betw een the distribution 
of biomes during the last glacial m axim um, w hen 
m ost of Europe was covered by ice, and today. These 
long-term, natural dynam ics of habitats provide an 
im portant background to understanding present- 
day biodiversity status and trends. Forest spedes in 
particular had  veiy restricted distributions for long 
periods during gladations, w hich inevitably led to 
loss of spedes and genetic diversity. As the forest 
area increased in response to altering climate, the 
species charaderistic of open habitats experienced 
habitat fragm entation and loss.

N ot all species were able to follow the expansion of 
biomes after the gladations. The rem aining spedes 
diversity was m aintained and concentrated in gladal 
refuges, such as islands and m ountain chains w ith 
large topographic variation, which offered a variety 
of contrasting habitats w ithin a small area. After the 
last glaciation, the rest of the land was re-colonised 
by plants and animals, however a high concentration 
of endem ic spedes is still to be found on islands and 
m ountains (EEA, 1999), Table 2.1.

The largest num ber of plant and anim al spedes 
in Europe is hosted in the M editerranean basin, 
w hich is also one of the 33 hot-spots in the w orld 
(Mittermeier, R. et a l, 2005). This area is nearer to the 
equator than the rest of the continent and combines 
m ountainous reliefs w ith  a very large num ber of 
islands and islets (almost 5 000) (Delanoe et a l,
1996). Some of the spedes w ith  lim ited distribution 
in southern Europe are m ore w idely spread in 
neighbouring parts of Asia and Africa.

In Europe, m ore than in any other continent, the 
influence of hum an activity has shaped biodiversity 
over time, w ith settled agriculture and animal 
husbandly  spreading from  the south-east to the 
north-w est between 10 000 and 5 000 years ago.
Its major consequences were dea ling  of the forest 
to create open habitats and massive population 
increases in species assodated  w ith agriculture, 
including crops, dom estic animals, weeds, pests. 
Thus, Europe's biodiversity has historically been 
em bedded in a rural environm ent, w ith complex 
interactions between species populations in open 
habitats and a dynam ic landscape.

The landscapes that were created m any millennia 
ago in Europe were relatively stable until the 
agricultural and industrial revolutions of the past 
tw o centuries. Since then, and even m ore since the 
1950s, dram atic changes in land-use, intensification 
of agriculture, urbanisation, land abandonm ent 
and m ovem ent to towns and  cities have led to the 
w idespread collapse of the socio-economic systems 
that supported  these diverse systems of land use.

Table 2.1 Concentration of plant diversity and endemism in European mountains as the 
result of repeated glaciations

Mountain range Num ber of vascu lar  
plant sp ec ie s Endem ism

Bae tic  an d  S u b - B a e t ic  M o u n ta in s  (S p a in ) 3 00 0 80  %  e n d e m i s m  in s o m e  h a b i t a t s  in t h e  high  m o u n ta in s

Massifs  of G u d a r  a n d  J a v a l a m b r e  (S pa in ) 1 500 High level of e n d e m i s m  a n d  m a n y  relic s p e c ie s

P y r e n e e s  (F ran ce ,  S p a in ,  A nd o r ra ) 3 500 2 0 0  e n d e m ic  s p e c ie s

Alps (A us tr ia ,  F rance ,  G e rm a n y ,  Italy,  
L i ec h ten s te in ,  S lo v en ia ,  S w i tz e r lan d )

5 500 7 %  e n d e m i s m

Balkan an d  R h o d o p e  M assi fs  (B ulga r ia ,  
G re e c e ,  S e rb ia  an d  M o n ten e g ro )

3 00 0 I m p o r t a n t  level of e n d e m i s m

M o u n ta in s  of s o u th e r n  a n d  ce n t ra l  G r e e c e 4  00 0 35  %  of  m o n t a n e  s p e c i e s  e n d e m ic  to  G r e e ce

C re te  (G re e c e ) 1 60 0 10 %  e n d e m i s m
T roodos  M oun ta in s  (C yprus ) 1 65 0 62  s p ec ie s

Source: Davis  e f  a / . ,  1 9 9 4 - 1 9 9 7 .
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Figure 2.1 Model of changes in biodiversity associated with the development and 
abandonment of traditional agricultural methods

Divers ity

Cultura l
Inf luence A b a n d o n m e n t /  

a g r i c u l tu re /  
m a n a g e d  fo r e s t

B ase l ine
c ond i t ions

F i r e / s to r m
d is tu r b a n c e

G raz ing Mowing Fi re
M odern  cultural 
d i s tu r b a n c eTradi tional cu l tura l  d i s tu r b a n c e

T im e  ( t h o u s a n d s  of  y e a r s )

Source: B ra d s h a w  an d  Flannon (u n p u b l i s h e d ) .

Traditional agriculture during historic times varied 
in intensity in space and time, w hich was favourable 
for species that require occasional disturbance. 
Historical and palaeo-ecological records docum ent 
periods of increased landscape exploitation, but 
also periods of landscape abandonm ent and forest 
re-growth, such as during the plague years of the 
1300s. The onset of industrialisation during the 
1800s broke this trend  of variation and started the 
process of abandonm ent of traditional m ethods in 
favour of m ore intense and hom ogenous landscape 
m anagem ent.

The current biodiversity crisis in  w estern Europe 
results mainly from  this drastic change in the 
long-term  interactions between hum an activities 
and nature (Bradshaw R. and Em anuelsson U.,
2004). In the new  EU countries, w here the share 
of extensively-used farm ing areas w ith valuable 
associated biodiversity is still relatively large 
com pared w ith  w estern Europe, we are likely to 
witness a similar process, w ith a rap id  polarisation 
tow ards intensification of land-use on the one hand 
and abandonm ent on the other, both w ith  negative 
effects on biodiversity (EEA, 2004a).

The biodiversity richness of European landscapes is 
essential to present and future ecosystem services, 
in particular in relation to potential adaptations to 
climate change (Figure 2.1). M aintaining ecosystems 
in term s of their abundance, health and connectivity 
is no longer a stand-alone target of nature 
conservation but a m ain challenge for society.

2.2 Species trends and movements

Species represent a veiy im portant com ponent of 
biodiversity. Every species interacts in a complex 
way w ith  other plant and anim al species w ithin 
communities, having one or m ore roles as a prey, a 
parasite, a pollinator, a producer of food and energy, 
a decomposer, a nutrient recycling, or a competitor.

D uring the past decade we have w itnessed positive 
trends in the populations and distributions of 
several wild-life species, such as geese, w ild boar, 
reindeer, corm orant and wolf, favoured by current 
land-use and m anagem ent practices.

It has been show n that the num bers of plant species 
on alpine sum m its are increasing (Figure 3.49), as 
they are in arctic lakes, as a result of shorter periods 
under ice and snow, a sign of climate change. In 
fact, an increase in the abundance of some species 
or expansion of their distribution area is not always 
a good sign. Some species are opportunistic and 
benefit from  changes in m anagem ent practices 
tow ards m ore intensification and therefore m ore 
availability of food (crops, fish farms, large u n ­
w atched sheep flocks).

Similarly, an increase in the num ber of plant 
species in grasslands and heathlands m ay indicate 
an expansion of m ore robust and generalist plant 
species, due to increasing nitrogen deposition. This, 
in turn, can affect the presence or abundance of
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the insect species that the plant species are able to 
support.

Some commercial species have been intentionally 
released into nature or have escaped their 
controlled environm ents and have expanded in an 
uncontrolled way; others have been transferred by 
ballast w ater or channels and have become pests in 
nature by com peting w ith  other w ild species.

In general, only a few introduced species survive 
in their new  environm ent and eventually get 
naturalised w ithout creating any problems. 
However, some are highly successful competitors 
for space and food and m ay become a threat to 
indigenous species or to a whole ecosystem by 
disrupting the food chain or altering the habitat. 
Such disruptions m ay become even m ore effective as 
a result of climate change.

While some species populations are increasing, 
m any others are declining, the m ost vulnerable 
being species at the top of food chains, such as 
large carnivores, endem ic local species (species 
found only in one geographical area) w ith  a veiy 
lim ited distribution, species w ith chronically small 
populations, m igratory species, and specialist 
species.

Several species that were considered threatened by 
extinction, such as the beaver, the otter, vultures 
and m any raptors, are now  showing stable or even 
positive trends in certain parts of their distribution, 
as a result of protection and restoration measures.

The recovery of threatened species and their long­
term  survival can only be achieved through the 
effective removal of threats and the restoration of 
the composition, structure and functions of their 
natural habitats.

Facts and figures on species trends:

• 42 % of European m am m als are threatened at 
the global level, including the Iberian Lynx and 
the M editerranean M onk Seal, both w ith veiy 
few individuals left (IUCN, 2004b; ETC/BD,
2005);

• 43 % of the European avifauna has an 
unfavourable conservation status in  Europe 
(Birdlife, 2004);

• m ost fish stocks of commercial im portance 
in European waters appear to be outside safe 
biological limits (EEA-ETC/Water);

• 12 % of the 576 butterfly species resident in 
Europe are veiy rare or declining seriously on 
the continent (Van Sway, 1999);

• up  to 600 European p lant species are considered 
by International U nion for Conservation of 
N ature to be extinct, extinct in the w ild or 
critically rare. Of these, only half are cultivated 
in botanical gardens w hich ensure ex situ 
conservation (Buord, Lesouef and Richard in 
press);

• 26.8 % of the world's dom estic m am m alian 
breeds and 57.6 % of poultry  breeds currently at 
risk of extinction occur in Europe;

• 22 % of the 2 238 European breeds registered by 
FAO have approached a critical population size, 
34 % are classified as endangered and 44 % are 
considered not to be at risk of being lost (FAO, 
2000).

W hat we have been able to m easure as trends of 
species seems to have resulted from  the long-term  
changes in land-use and resource m anagem ent 
practices introduced in Europe during the past 
century. These changes are not hom ogeneous in 
space or tim e and introduce a degree of uncertainty 
for the future. Climate change impacts are likely 
to be a m ain driver of biodiversity change in the 
near future, exceeding other impacts from  habitat 
destruction, pollution and over-harvesting (EEA,
2004). The use of genetically m odified organism s 
(GMOs) has expanded, bu t their im pact has not so 
far been adequately assessed.

Box 2 .1  G en etica lly  m od ified  o rganism s  
(G M O s)

The  u s e  of  genet i ca l l y  modi fi ed o r g a n i s m s  (GMOs) 
in t h e  food p roduc t ion  chain  is on e  of  t h e  m a n y  
appl i ca t i ons  of  m o d e r n  b iot echnology.  GMOs a r e  
p l an t s ,  an im a l s  a n d  m i c r o -o r g an i s m s  (bac t e r i a ,  
v i ru se s ,  e t c . ) ,  t h e  gen e t i c  char ac t e r i s t i c s  of  which 
ha ve  be en  modi fi ed art ificially in o rd e r  t o give 
t h e m  a n e w  p roper ty ,  useful  to  h u m a n s .  They  
m a y  also p os e  t h r e a t s  to  t he i r  na tur a l l y-occu rr i ng  
relat ives .

The  local gen e t i c  s t o ck  o r  g e n e  pool of a given 
wild sp ec i e s  m a y  face  ext i nc t i on  by mixing with 
t h e  g e n e s  of t he i r  commerc i a l  re l a t i ves  or  GMOs,  
w h e n  t h e s e  a r e  i n t roduced  into n a t u r e  o r  e s c a p e  
from cont rol l ed  e n v i r on m en t s .  The  s a m e  d a n g e r  
is f aced  by va r i e t i e s  a nd  r a ce s  of cu l t iva ted p l an t s  
an d  an ima ls .
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Box 2 .2  Com m on European b irds te ll us 
w h a t is happening  in th e  w id e r  
countryside

C o m m o n  birds  a r e  good  env i r on m en ta l  indi ca tor s  
of  w h a t  is h ap p en in g  in t h e  w ide r  coun t ry s i de .
A p a n - E u r o p e a n  mon i to r ing  s c h e m e  h a s  been  
s e t  up  by t h e  Eu rope an  Bird C e n s u s  Council ,  
t h e  Royal Soc ie ty  for  t h e  Prot ec t i on  of  Birds,  
BirdLife I n t e rna t i ona l  a nd  S ta t i s t i cs  Ne the r l ands .  
Th e  r e su l t s  sh ow  a mixed  p ic ture  of how th e  
e n v i r o n m e n t  a r ou nd  us  is chang ing .  Ove r  t h e  pa s t  
twen ty - f i ve  ye a r s ,  t h e  ind ica tor  sh o w s  t h a t  on 
a v e r a g e  c o m m o n  f a rm la nd  birds  ha v e  decl i ned 
sha rp ly  in n u m b e r  an d  c o m m o n  fo r e s t  bi rds 
ha v e  dec l i ned  mode ra t e ly .  In con t r a s t ,  c o m m o n  
gen e ra l i s t  bi rds  ha v e  i nc r ea sed .  Evidence  
f rom o t h e r  so u r c e s  h a s  sho wn  t h a t  ch ang ing  
agr i cul t ura l  m e t h o d s ,  especi al l y i nc r ea sed  
spec i a l i sa t i on  and  in t ens i f icat ion,  h a s  d r i ven t h e  
decl i ne  in f a rm la nd  birds.  With e x p ec t e d  la rge-  
s cal e  land a b a n d o n m e n t  in marg ina l  agr icul tural  
l ands ,  it is likely t h a t  o t h e r  bi rds  sp ec i e s  l inked to 
e x t e ns iv e  agr i cul t ura l  p rac t i c e s  will decl ine.  The  
f ac to r s  c aus ing  t h e  dec l i ne  of  f o r e s t  bi rds  a r e  less 
well know n ,  a s  a r e  t h e  r e a s o n s  for  popul at i on  
i nc r ea se s  in s o m e  spec i es .

Overal l ,  t h e s e  r e su l t s  confi rm ea r l i er  s t u d i e s  by 
showing  t h a t  whi le s o m e  gen e ra l i s t  sp ec i e s  have  
r e s p o n d e d  posi t ively to  h u m a n - i n d u c e d  c h a n g e  
in t h e  e n v i r o n m e n t ,  m a n y  speci al i s t  spe c i e s  hav e  
r e s p o n d e d  negat ively.  This  is a p ro ce s s  know a s  
'biot ic homo gen i s a t i on ' .

Figure 2.2 Trends in common bird species  
populations in EU countries 
since 1980
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Source: EB C C /RSPB/Bird l i fe /S tat i s t ics ,  t h e  N e th e r la n d s .

2.3 Land-cover changes between 1990 
and 2000 in Europe

Land use in  Europe continues to change, bu t not on 
the scale of recent decades. Recent analyses by the 
European Environm ent Agency (Weber and Hazeu,
2005) show  that land is becoming a scarcer resource: 
800 000 ha of Europe's land cover was converted 
to artificial surfaces betw een 1990 and 2000, taking 
over agricultural and natural areas, in particular 
w etlands (see Figure 2.4 and Figure 2.5).

M ost of the population of Europe now  lives in urban 
areas. U rban developm ent, while continuing around 
large towns, is extending in a scattered way all over 
the countryside (Figure 2.6). Urbanisation of the 
coasts continues to accelerate, as a consequence of 
mass tourism  as well as the increase in the num ber 
of second homes.

Agricultural land  patterns and their functions in  the 
countryside have been evolving in  order to ensure 
that cities are fed and rural populations m aintained.

Pastures and sem i-natural grasslands continue to 
be converted to arable land, w ith subsequent use 
of fertilisers and pesticides as well as destruction 
of hedgerow s, walls, lanes and ponds that have 
historically supplied  niches for a w ide range of 
species.

O n the other hand, farm land abandonm ent is 
occurring in m any regions as a result of socio­
economic m arginalisation and the ageing of local 
populations. On the European scale, farm land 
abandonm ent is exceeding the form ation of new  
agricultural land. A lthough abandonm ent of 
previously intensively-m anaged fields or forests 
m ay benefit biodiversity locally, the impacts w hen 
they occur on a large scale are generally negative. 
The m ost vulnerable areas are those w here farming 
is small-scale or extensive, i.e. w ith  low  use of 
fertiliser, pesticides and concentrated feedstuff (as 
in the south of Portugal and  large parts of Italy and 
Spain). Intensification of agriculture and farm land 
abandonm ent m ay be tw o faces of the same coin,
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Box 2 .3  T rends in species d ivers ity

Butterf ly  and  bird sp ec i e s  occur r ing  in d i f fe rent  
h ab i t a t  t y p e s  a c ro s s  Eu rope  sh o w  popul at i on  
dec l i nes  of b e tw e e n  2 %  and  37  %  s ince  t h e  ear l y 
1970s .  Simi l ar  t r e n d s  can  be  ob se r v ed  in t h e  
l and -c ov e r  c h a n g e  for  r e l a t ed  h a b i t a t s  b e t w e e n  
199 0  and  2 0 0 0 ,  espec i a l ly  for  h e a t h s  an d  s c ru b s  
a s  well a s  m i r e s ,  bo gs  a nd  f ens ,  which a r e  specific 
w e t l a nd  hab i t a t s .

Figure 2.3 Trends in birds and butterfly 
populations in EU-25 
(% decline) (Version 1.00)
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Figure 2.4 Land cover change from 1990 to 2000 expressed as % of the 1990 level, 
aggregated into EUNIS habitat level 1 categories (Version 1.00)
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Figure 2.5 Wetland habitat consumption by other land-cover categories (from 1990-2000)
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w ith both often occurring sim ultaneously in the 
same region (Figure 2.7).

Overall, forest area in Europe has been increasing 
over recent decades, largely th rough  afforestation 
of agricultural land  as part of the set-aside strategy 
of the EU com m on agricultural policy (Van 
Brusselen et a l, 2005) b u t also as a result of natural 
vegetation dynam ics in regions w here land  is being 
abandoned. However, depending  on the type of 
m anagem ent, such increase in  forest quantity  does 
not ensure an  increase in the quality of habitats for 
biodiversity.

Transport infrastructures fragm ent ecosystems in 
physical terms, and their traffic generates noise and 
pollution. The fragm entation results in small-scale 
land conversion and piecemeal encroachment.

Dams on rivers, for electricity production, water 
abstraction and flood control, block the circulation 
of species, in particular m igratory fish, and  block 
the flows of sedim ents that restore beaches, thereby 
resulting in coastal erosion. There are only lim ited 
provisions available for m itigating these barrier 
effects.

As result of all these changes, m ost protected areas 
are near to or influenced by infrastructures. It will 
be increasingly difficult to designate new  areas for

protection which are not influenced by transport 
infrastructure, urbanisation or tourism .

In our m odified landscapes, the habitats and  the 
connectivity betw een habitats w here wild-living 
species can survive is steadily decreasing and 
becoming m ore and m ore fragm ented, making 
viable species populations m ore difficult. Equally 
worrying, the regional identity of European 
landscapes as a testim ony of a com bined natural and 
cultural heritage is at risk (Council of Europe, 2001; 
2002)

2.4 Nature conservation in the EU

N ature conservation policies rem ain a key 
instrum ent for achieving the goal of halting 
biodiversity loss by 2010. In addition to 
national nature conservation policies, European 
countries have m ade international com m itm ents 
to protect nature through signing up  of the 
following conventions: Rarnsar Convention on 
the Conservation of Wetlands (1971); Helsinki 
Convention on the Baltic Sea (1974); Barcelona 
Convention on the M editerranean (1976); Bonn 
Convention on M igratory Species (1979); Bern 
Convention on European Wildlife and N atural 
H abitats (1979); Convention on the Protection of the 
Alps (1991).
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Figure 2.6 Extension of urban sprawl between 1990 and 2000

Canary Is.

U rban  a n d  in f r a s t ru c tu r e  d e v e l o p m e n t  

I I 1 to  5 %

Urban  z o n e s  1 9 9 0

More t h a n  10  %

Source: EEA, 2 0 0 5 .

At the EU level, policy on nature conservation 
is essentially m ade up  of Directive 79/409/EEC 
on the protection of w ild birds (known as the 
'birds directive') and Directive 92/43/EEC on the 
conservation of natural habitats and w ild fauna and 
flora (know n as the 'habitats directive'). Together, 
they establish a legislative fram ew ork for protecting 
and conserving the EU's wildlife and  habitats.

Both directives are a contribution of the European 
Com m unity to some of the international conventions 
listed above. They are also a key com ponent of the

Biodiversity Action Plan on N ature Resources (2001), 
in support of the EC Biodiversity Strategy (1999), 
currently under review  (see Section 1.2)

At the centre of the birds and habitats directives 
is the creation of a coherent ecological network 
of designated areas across the EU — know n as 
Natura2000 (see Figure 2.9). Its purpose is to 
m aintain or restore the habitats and species of 
European concern at a favourable conservation 
status in their natural range. The netw ork is m ade 
up  of:
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Figure 2.7 Conversion processes in farmland in selected European countries between  
1990 and 2000
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a r a b l e  5 %  to  3 0  %

Net c o n v e r s io n  of p a s t u r e  to  
a r a b le  > 3 0  %

W ithdraw al  of  fa rm in g  ( to ta l )

2 %  to  10 %
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G re e n  b a c k g r o u n d  in d e x  (% )  

□ □  0 - 6 0  
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Source: EEA, 2 0 0 5 .

• 'Special protection areas (SPAs) to conserve 
the 194 bird  species and sub-species listed 
in Annex I of the birds directive as well as 
m igratory birds;

• 'Sites of Com m unity interest (SCIs) which will 
consequently be designated as 'Special areas of 
conservation (SACs) to conserve the 273 habitat 
types, 200 anim al and 724 plant species listed 
under the habitats directive.

The birds directive provides a general protection 
regim e for all w ild b ird  species and a set of 
provisions for protecting and  m anaging special 
protection areas (SPAs). M ember States classify 
SPA sites for conservation of the b ird  species and 
sub-species listed in Annex I as well as for all other 
m igratory species not listed in Annex I. In February
2005,4 169 SPAs, covering near 382 000 km 2 had 
been classified in the EU-25 of which 325 000 km 2
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Box 2 .4  T h rea ten ed  and p ro tected  species

S o m e ,  bu t  no t  all, of  t h e  global ly e n d a n g e r e d  sp ec i e s  of wild f a un a  occurr ing  in Eu rope  in 2 00 4  a r e  
cur r en t l y  u n d e r  E u ro pe an  p ro tec t i on .  Th e  responsibi l i ty  of  t h e  EU t o w a r d s  t h e  global  c o m m u n i t y  for  t h e  
conse rva t i on  of t h e s e  l isted sp ec i e s  is high (Figure 2 .8) .

Figure 2.8 Percentage of inclusion of globally threatened species occurring in EU-25 
in protected species lists of EU directives and the Bern Convention 
(Version. 1.00)

(No of  s p e c ie s  in c lu d e d /n o t  inc luded )
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In v e r t e b r a t e s
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M a m m als
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( 12/ 2 )

A m p h ib ia n s
( 7 / 8 )

H  IUCN t h r e a t e n e d  s p e c i e s  Inc luded 
In E u r o p e a n  In s t r u m e n t s

□  IUCN t h r e a t e n e d  s p e c i e s  n o t  Inc luded 
in E u r o p e a n  i n s t r u m e n t s
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Source: EEA 2 0 0 5 ,  A s s e s s m e n t  of c o re  s e t  of in d ica to rs  — CSI 07 .

are terrestrial (approximately 8 % of the total EU-25 
land area) and 56 000 km 2 m arine area, Figure 2.10.

A lthough no agreed indicator to dem onstrate the 
sufficiency of SPA designation by M ember States is 
yet available, it is obvious that some countries are 
still failing to complete the network, Figure 2.11.

The habitats directive provides for the conservation 
of selected species and habitat types in the 
whole territory of M ember States and w ithin 
the Natura2000 sites. It includes procedures for 
preventing ecological dam age to the species and 
habitats concerned, providing financial support 
to countries, and assessing and reporting on the 
effectiveness of the im plem entation.

The identification of sites for the N atu ra2000 
netw ork is based on the biogeographical regions 
of Europe, Figure 2.12. Establishment of the lists of 
sites in each of these regions is a 3-stage process: 
Phase 1 — proposals of national lists (proposed sites 
of C om m unity interest), Phase 2 — establishm ent 
of C om m unity lists (sites of C om m unity interest), 
Phase 3 — enforcement of appropriate m easures in

the formally classified special areas for conservation 
(SACs).

The com ponent of Natura2000 site selection on the 
basis of the habitats directive has been substantially 
delayed and Phase 2 is still under developm ent in 
the old EU-15 M ember States. O n 31 December 2004, 
the com pletion of the netw ork had  been fulfilled for 
four out of the six biogeographic regions. The four 
C om m unity lists of sites of C om m unity im portance 
(SCIs) have been finalised as follows:

• M acaronesian list of SCIs: 208 individual sites 
w ith an area of 3 487 km 2 of land and 1 848 km 2 
of m arine area. This represents 34 % of the total 
land area of these A tlantic islands;

• Alpine list of SCIs: 959 sites proposed by the 
seven Alpine M ember States, covering about 
37 % of the Alpine region and about 3 % of 
the EU territory (the Alpine region includes 
the Alps, the Pyrenees, the Apennines, the 
Fennoscandian m ountains as well as the 
Carpathians);

• Atlantic list of SCIs: 2 419 sites proposed by the 
nine Atlantic M ember States, covering about 8 %
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Figure 2.9 The EU Natura2000 network of designated areas (both SPAs and SCIs) across 
biogeographic regions

The EC N atura2000
netw ork acro ss
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reg ions
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Pa n n o n ia n

1 1 S te p p ic

r n O u ts id e  d a t a
c o v e r a g e

Note: Natura2000 data for 
Cyprus and Malta are not 
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Source: EEA-ETC/Biological Diversity, N a tu r a 2 0 0 0  d a t a b a s e ,  2 0 0 5 .  
Note: N a tu r a 2 0 0 0  d a ta  fo r C y p ru s  and  Malta a re  no t  in c luded .

of the total land area of the A tlantic region and 
3 % of the EU territory. 28 585 km 2 are m arine 
areas;

• Continental list of SCIs: 4 958 sites proposed 
by the eight Continental M ember States, 
covering about 6 % of the total land area of the 
Continental region and 2 % of the EU territory. 
8 356 km 2 are m arine areas.

Progress in the sufficiency of M ember State 
proposals for the EU-15 is show n in Figure 2.12. It 
is noted that only two countries have achieved full 
sufficiency.

The overall situation of site proposals for the EU-25 
is show n in Figure 2.13. This brings the total to 
19 516 sites, covering nearly 523 000 km 2 proposed 
as sites of C om m unity im portance for the whole 
EU-25, of which 458 000 km 2 are terrestrial (almost 
14 % of the total EU-25 land area) and 65 000 km 2 
m arine area.

Figures 2.14 and 2.15 dem onstrate the extent to 
w hich nationally-designated sites that already 
exist fulfil the criteria of the European directives. 
They also provide a snapshot of the significance of

Canary Is.

Madeira Is. .1000
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Figure 2.10 Special protection areas established under the EU birds directive (EU-25)

P e r c e n t a g e  of EU-25 s u r f a c e  a r e a  c o v e r e d  by SPAs ( J u n e  2 0 0 5 )
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Source: EEA-ETC/Biological Divers ity , N a tu r a 2 0 0 0  d a t a b a s e ,  2 0 0 5 .

the contribution of European legislation to in situ 
conservation in Europe.

The coherence of the N atu ra2000 netw ork is 
im portant in  order to achieve or m aintain favourable 
conservation status of species and habitats in the 
face of climate change, including the prom otion of 
cross-border ecological corridors betw een the EU 
and neighbouring states.

2.5 Biodiversity integration in sectoral 
policies

The challenge of the 2010 target requires integration 
of biodiversity concerns into sectoral policies, 
an approach that builds on designated areas 
and the w ider countryside and landscapes. This 
is the approach that the EU has taken for the 
im plem entation of the Convention on Biological 
Diversity (CBD).

The generally low  rate of im plem entation of both 
the strategy and the action plans in M em ber States, 
and the continuous loss of natural habitat outside 
protected areas were discussed during the review 
of the EU Biodiversity Strategy in 2004. The 'Final 
M essage from  M alahide' presented 18 priority 
objectives for halting the loss of biodiversity, m any 
of which express the need for sector considerations

and integration of biodiversity issues in other 
policies, see Table 2.2.

There are various existing EU instrum ents and 
policies to be used in order to achieve these 
objectives in the field of EU responsibility as well in 
the shared responsibility between the EU and the 
M ember States. Integrating sectoral biodiversity 
concerns for energy, industry, transport, tourism  and 
recreation, health, education and defence remains 
veiy m uch in the hands of the countries. An analysis 
of policy responses has yet to be undertaken.

The broad objectives, set at the C om m unity level, 
to protect nature and m anage natural resources 
according to principles of sustainability could 
benefit from  getting closer to local practice. In 
part, this points to opportunities to im prove the 
coherence of governance betw een different levels 
of adm inistration in countries and at the EU level. 
Subsidies that encourage landow ners to underm ine 
ecological goods and services remain, although 
recent reforms to the common agricultural policy 
point the way forward. M ost importantly, the 
external costs to biodiversity have not yet been fully 
internalised in the sectors that have m ost impact.
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Figure 2.11 Progress in the designation of SPAs by EU-15 Member States (November 2004)
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Figure 2.12 EU habitats directive: sufficiency of Member State proposals for designated sites  
(EU-15, September 2004)
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Source: EEA-ETC/Biological Divers ity , N a tu r a 2 0 0 0  d a t a b a s e .

Figure 2.13 Proposed sites of Community importance according to the habitats directive 
(EU-25)
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Box 2 .5  D esignated  areas

In situ  conse rva t i on  of spec i e s ,  hab i t a t s ,  a n d  e c o s y s t e m s  en t a i l s  t h e  e s t a b l i s h m e n t  of p r o t ec t ed  a r ea s .
Good s i gns  of c o m m i t m e n t  to  t h e  conse rv a t i o n  of biodivers i ty  by E u ro pea n  coun t r i e s  a r e  sho w n  by t h e  
i nc r ea s e  in t h e  tot al  su r f ace  cove r  of na t i ona l l y -d e s i gna t ed  a r e a s  ov e r  t ime .  T he r e  ha s  a l so b een  an 
i nc r ea s e  in t h e  cumu la t i v e  a r e a  of s i t e s  compr i s i ng  t h e  E u ro pea n  N a t u r a 2 0 0 0  n e t w o rk  dur ing  t h e  p a s t  t en  
yea r s .  The  level of suf f ic iency in de s i gna t i ng  N a tu r a 2 0 0 0  s i te s  for  t h e  h a b i t a t s  di r ec t i ve  is high for  a lm o s t  all 
EU-15 coun tr i es .  S o m e  of t h e  N a tu r a 2 0 0 0  s i te s  include a r e a s  t h a t  ha v e  no t  a l r e a d y  be en  d e s i g n a t e d  u n d e r  
na t i ona l  laws,  t h u s  con t r i bu t ing  to  a d i r ec t  i nc r ea s e  in t h e  total  a r e a  d e s i g n a t e d  for  in si tu co nse rva t i on  of 
biodivers i ty  c o m p o n e n t s  in Europe.

Figure 2.14 Proportion of total surface area designated under the birds directive, 
protected only by national instruments and covered by both 
(special protection areas — SPAs) (Version 1.00)

%
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Source: EEA, 2 0 0 5  — a s s e s s m e n t  of c o re  s e t  of in d ic a to rs  — CSI 08 .

Figure 2.15 Proportion of total surface area designated only for the habitats directive, 
protected only by national instruments, and covered by both (sites of 
Community importance — SCIs) (Version 1.00)
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Table 2.2 Sectors and objectives considered by the Malahide stakeholder conference

Main area Priority objective
S e c to r  1: C o n se rv a t io n  an d  s u s t a in a b le  

u s e  of n a tu ra l  r e s o u r c e s
O b jec t iv e  1 : To e n s u r e  c o n s e rv a t io n  of E u r o p e ' s  m o s t  i m p o r t a n t  wildlife h a b i t a t s  a nd  

s p e c i e s  within  a th r iv ing  w id e r  e n v i r o n m e n t .

O b jec t iv e  2: To e n s u r e  t h a t  b iod ive rs i ty  c o n c e r n s  a r e  fully r e c o g n ise d  in t h e  con ce p t io n  
an d  im p le m e n ta t io n  of c o m m u n i ty  leg is la ti on  an d  i n s t r u m e n t s  in both  
e n v i r o n m e n t  a n d  o t h e r  s e c to r s .

O b jec t iv e  3: To d e v e lo p  an d  im p le m e n t  m e a s u r e s  fo r  t h e  p re v e n t io n  an d  con tro l  of 
in vasive  alien s p e c ie s  an d  alien g e n o ty p e s .

O b jec t iv e  4: To p r e v e n t  or  m in im i se  t h e  n e g a t iv e  im p a c t s  on b iod ive rs i ty  an d  o p t im is e  
o p p o r tu n i t i e s  to  benef i t  b iodivers ity ,  in re la t ion  to  c l im a te  c h a n g e  
a d a p t a t i o n  an d  m i t iga t ion .

S e c to r  2: A gr icu l tu re O b jec t iv e  5: To f u r t h e r  i n t e g r a t e  b iod ive rs i ty  i s s u e s  in to  t h e  c o m m o n  ag r icu l tu ra l  policy 
in o r d e r  t h a t  t h e  ag r icu l tu ra l  s e c to r  can  fulfil its con t r ib u t io n  to  t h e  2 0 1 0  
b iod ive rs i ty  t a r g e t

S e c to r  3: F o res t ry O b jec t iv e  6: To c o n s e r v e  an d  e n h a n c e  b iod ive rs i ty  t h r o u g h  s u s t a in a b le  fo r e s t  
m a n a g e m e n t  a t  na t io n a l ,  re g iona l  a n d  g loba l  levels .

S e c to r  4:  F ishe r ie s O b jec t iv e  7 : To f u r t h e r  p r o m o t e  c o n s e rv a t io n  a n d  s u s t a in a b le  u s e  of co m m e rc ia l  
s t o c k s  a n d  to  c o n t in u e  to  r e d u c e  t h e  a d v e r s e  im p a c ts  of fishing and  
a q u a c u l t u r e  on s p e c i e s  an d  h a b i t a t s ,  m ak in g  full u s e  in p a r t i c u la r  of t h e  
CFP in s t r u m e n t s .

S e c to r  5: Regional  policy an d  spa t i a l  
p lann ing

O b jec t iv e  8: To e n s u r e  t h a t  c o h e s io n  policy a n d  s p a t i a l  p lann ing  s u p p o r t  c o n s e rv a t io n  
an d  s u s t a in a b le  u s e  of biodivers ity .

S e c to r  6: E n e rg y  a n d  t r a n s p o r t ,
co n s t ru c t io n  a n d  ex t r a c t iv e  
in d u s t r i e s

O b jec t iv e  9: To p r e v e n t ,  m in im ise  an d  m i t ig a te  n e g a t iv e  im p a c t s  on b iod ive rs i ty  of 
c o n s t r u c t io n ,  i n f r a s t ru c tu r e  an d  e x t r a c t iv e  in d u s t r i e s ,  o r  r e la te d  to  t h e  u s e  
of  in f r a s t ru c tu re .

S e c to r  7: Tour ism O b jec t iv e  10: To m a k e  all t o u r i s m  s u s t a in a b le .

Source: Final m e s s a g e  of t h e  S t a k e h o ld e r s '  C o n fe re n c e  B iodivers i ty  an d  t h e  EU — S u s ta in in g  Life, S u s ta in in g  Livelihoods,  M alahide ,
I r e la n d ,  2 5 - 2 7  May 2 0 0 4 .
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3 Assessing progress in selected  
ecosystems

This chapter is a first approach to assessing 
trends and highlighting issues related to halting 
biodiversity loss in Europe. It uses six specific types 
of ecosystems as 'gates' in order to assess evidence of 
progress — or lack of progress — tow ards the 2010 
target in all three com ponents of biodiversity: genes, 
species and habitat types.

H ow  can m easurable targets be set or how  can the 
ecosystem health be assessed? A simple and flexible 
approach is needed w here some know ledge of the 
'natural state' of ecosystems, their histoiy and/or 
'traditional' land use and their acceptable ecological 
quality and/or resilience could be used.

The 'natural state' is the way physical and biological 
processes w ould operate w ithout direct hum an 
intervention. The natural state m ay be a useful 
operational baseline, for example the northernm ost 
and/or m ountain taiga forest and m ire landscape. It 
m ay be used for setting m easurable targets to some 
extent bu t hardly ever fully. It m ay also be used to 
m easure and understand  changes in the extent of 
several ecosystems and habitats.

Historical or 'traditional' land-use inform ation is 
the result of the influence of past hum an practices 
such as farming, felling, grazing and fishing on 
ecosystems, species and habitats. A traditional 
land-use baseline should be related to a defined 
tim e-period b u t this m ay not always be necessary 
since the traditional land-use systems have been 
fairly stable during historical times. In m any parts of 
Europe, traditionally-m anaged landscapes have long 
vanished or are now  vanishing rapidly and, from 
a biodiversity point of view, fragm entation of the 
traditional landscape, and succession habitats, m ay 
be very im portant, bu t probably only from  a short­
term  perspective.

Acceptable ecological quality and/or resilience 
baselines are expected to provide inform ation 
on w hether ecosystems, habitats or species can 
cope w ith the observed and predicted changes as 
well as w hether it is possible to reverse negative 
impacts. Such inform ation is definitely needed in 
heavily-im pacted areas — such as regulated rivers, 
intensively-used agricultural areas, large forest 
plantations, reclam ation areas after mining, and 
built-up areas. From a w ider perspective, m anaging

for ecosystem and landscape quality m ay be the 
m ost appropriate target for a large part of Europe

While setting targets is a political process, it 
also needs to be based on objective, transparent 
and com prehensive assessm ent of biodiversity 
com ponents and ecosystem services. The design 
and proposal of indicators for assessing progress 
in halting the loss of biodiversity is the objective of 
the SEBI2010 process (see Section 1.3) and the result 
of this w ork will be m ade available in the next two 
years. At least tw o assessments of these indicators, 
one before and one after 2010 will be needed.

3.1 Agricultural ecosystems

Farm land, including arable land and perm anent 
grassland, is one of the dom inant land uses in 
Europe, covering m ore than 45 % (180 million ha) of 
the EU-25.

Varying farm ing traditions, com bined w ith 
specific soil and climate conditions, have resulted 
in diverse and highly characteristic agricultural 
landscapes. A pproxim ately 50 % of the species 
occurring in Europe have been estim ated as 
depending on agricultural habitats (Kristensen,
2003). Nevertheless, the loss of biodiversity in these 
habitats during the past few decades has been high.

A gricultural practices and  organisation are still 
quite diverse at the European level, ranging 
from  large and  specialised commercial holdings 
to part-tim e farm ing using m ainly traditional 
practices. The m ost favourable conditions for 
farm land species diversity are considered to occur 
u n d er extensive and /o r traditional agricultural 
m anagem ent. The m ajor pressures on biodiversity 
on agricultural land  resu lt from  changes in  the type 
and  intensity  of farm ing (see Figure 3.1) w hich 
generate changes in  agricultural landscapes. Such 
changes can result either from  intensification or 
abandonm ent, both  of w hich can be detrim ental to 
biodiversity, Figure 3.1.

The EU's com m on agricultural policy (CAP) and 
associated national agricultural policies initially 
aim ed to increase productivity and provide more 
food at a lower cost for EU countries, while also
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Figure 3.1 Trends in intensity of farming for selected types of farms (derived typology) 
between 1990 and 2000 in EU-12
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achieving a fair standard  of living for farmers. 
However, the negative consequences of the 
intensification of farm ing were recognised by the 
1980s, and  in  1985 the CAP experienced changes, 
w ith the introduction of agro-environm ental 
support to farmers. In 1998, the A genda 2000 
reform  introduced elem ents of environm ental 
cross-compliance and the opportunity  for farmers 
to obtain support (under the rural developm ent 
regulation) for activities other than farm ing itself.

The 'm id-term ' review  in 2003 placed 
environm ental concerns at the heart of the CAP. 
Consequently, from  2005 farm ers will receive a 
single farm  paym ent based on their historic level 
of CAP support, p rov ided  they undertake to 
com ply w ith  a suite of EU directives (including 
the b irds and  habitats directives) and  keep their 
land  in 'good agricultural and  environm ental 
condition'. A lthough a w ide suite of m easures can 
be funded  u nder the rural developm ent heading, 
it is anticipated  that this change in  the CAP will 
release funds to encourage m ore farm ers to join 
agri-environm ent s ehernes.

3.1.1 H a b ita ts  and areas o f  h igh-va lue nature  
fa rm la n d

Agricultural land-use in the m ore productive 
low land areas of the EU-15 has intensified 
considerably during recent decades; see Figure 3.2. 
The m echanisation of agriculture has facilitated 
the elim ination of m any landscape features such 
as hedgerows, the drainage of w etlands and the 
ploughing of sem i-natural grasslands. Species 
richness and habitat diversity have declined due 
to increased pesticide and fertiliser use and the 
simplification of crop rotations.

Im provem ents in agricultural productivity often 
result in  pressure on natural resources. For 
example, the increase in  the area of irrigated 
farm land in southern Europe during 1990-2000 
has pu t additional pressure on w ater resources, 
see Figure 3.3.

Farm  abandonm ent is a m edium -term  consequence 
of the m arginalisation of agriculture due to low 
agricultural profitability, often linked to physical 
or climatic handicaps and w ider socio-economic 
trends. A lthough the available data can hide 
significant intra-regional differences, it appears that 
m arginalisation is occurring in Ireland, the south of
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Figure 3.2 Regional importance of low-input, medium-input and high-input farming and the 
trend 1990-2000
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Portugal, N orthern Ireland, large parts of Italy, and 
in parts of Spain and France. A loss of biodiversity 
and heritage landscapes is almost always associated 
w ith farm  abandonm ent.

In between the intensively-m anaged agricultural 
land and the abandoned farm land are areas which 
generally contain m ore of a patchw ork of semi­
natural and  natural habitats and varied farm land. 
These areas are subject to a greater range of 
intensities of m anagem ent, host a higher diversity 
of species and have a high nature value (HNV).
Such farm land occurs in  association w ith traditional 
cropping systems in southern Europe as well as w ith 
livestock grazing systems on sem i-natural habitats

Box 3 .1  M any h ab ita ts  w h ich  w e  now  va lue  
depend on lo w -in te n s ity  
agro -ecosystem s

The decl i ne  in t r adi t ional  l ivestock b r e e d s  ha s  
n ega t i ve  impl i ca t i ons  for  t h e  m a n a g e m e n t  of 
s e m i -n a t u r a l  h ab i t a t s  t h a t  ha v e  be en  s h a p e d  by 
agr i cul t ura l  prac t ices .  Figure 3 .5  sh o w s  t h a t  on 
a v e r a g e ,  18 %  of all land in N a tu r a 2 0 0 0  s i te s  
be lon gs  to  hab i t a t  c a t e g o r i e s  which d e p e n d  
on a con t i nua t i on  of  ex t en s i v e  agr icul tural  
prac t ic es .  Such  pr ac t i c e s  c an  be  su p p o r t e d  via 
a g r i - e n v i ro n m e n t  s c h e m e s  an d  o t h e r  agr icul tural  
policy i n s t rum en t s .
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Figure 3.3 Regional water abstraction rates for agriculture (million m3/year) during 2000
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in the m ountains and other remote areas of Europe, 
see Figure 3.4.

Due to the relatively small rem aining area of 
undisturbed natural habitats, so-called 'sem i-natural 
farm land habitats' and in particular sem i-natural 
grasslands, have become critically im portant as 
a European biodiversity resource (EEA, 1999; 
McCracken, 2004). Depending on the biogeographic 
context or the local situation, these habitat types 
m ay well have higher levels of biodiversity than 
undisturbed areas, as is the case for vascular plants 
in sem i-natural grasslands in Sweden.

Figure 3.6 provides an example from  a relatively 
intensively-m anaged part of Sweden and illustrates 
the scale of simplification of agricultural landscapes 
that has occurred there and elsewhere across 
Europe. From com parison of the three maps, it can 
be seen that m any small habitats such as rows of 
trees and grasslands have disappeared and been 
replaced by arable fields (light areas) or forests 
(green areas).

Progress towards halting the loss of biodiversity by 2010



Assessing progress in selected ecosystem s

Figure 3.4 Share of HNV farmland areas in total utilised agricultural area, EU-15
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Figure 3.5 Share of targeted agricultural habitat types (Annex I habitats dependent on 
extensive farming practices) within Natura2000 sites
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Figure 3.6 Loss of landscape elem ents in Beden, Sweden between 1938 and 1985
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3.1.2 Trends in  species

Common species
Farm land birds are one of the few species groups 
for w hich trend  inform ation is available across 
a num ber of European countries. Farm land bird 
populations give an indication of the general state

of farm land biodiversity, since the diversity and 
abundance of plant and insect species on farm land 
directly affects the availability of food for birds. In 
addition, features such as hedgerow s, uncultivated 
field margins, small w oodlands and patches of sem b 
are im portant for m any species of birds. Figure 3.7 
illustrates trends in farm land b ird  populations

Progress towards halting the loss of biodiversity by 2010



Assessing progress in selected ecosystem s

Figure 3.7 Trends in farmland bird populations between 1980 and 2002, based on 
24 characteristic bird species
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Figure 3.8 Population trends of agriculture-related butterfly species in prime butterfly areas
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across the 11 EU countries for w hich data were 
available. O n average, farm land b ird  populations 
declined by m ore than  a th ird  betw een 1980 and 
2002. The countries m ost affected are Belgium, 
France, the N etherlands, Sweden and the United 
Kingdom.

The declines in  farm land birds are being m irrored 
by other groups, for example as show n for butterfly 
species in Figure 3.8. Butterflies have declined

m arkedly in some of the habitats (such as grassland 
and heathland) associated w ith farm land across 
Europe.

Threatened species
A w ide range of species that depend on farm land 
habitats have been affected by the increasing 
intensification of farming, thus becoming 
threatened. For example, m ore than 400 species of 
vascular plants in Germ any have declined because
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of habitat loss or fragm entation due to agricultural 
intensification, while in the United K ingdom  there 
has been a greater decrease in p lant diversity in 
arable habitats than in any other habitat. Farm land 
invertebrates have also suffered, w ith total 
abundance of insects, including moths, butterflies, 
sawflies, spiders, parasitoid wasps, and aphids, 
decreasing.

Changes in the populations of individual 
farm land b ird  species have been particularly well 
docum ented. For example, the red-backed shrike 
(Lanins collnrio) has show n a w idespread decline 
in Europe and its conservation status in the EU is 
'unfavourable' (BirdLife International, 2004). It is 
thought that the application of inorganic nitrogen 
fertiliser and the use of insecticides reduce the 
abundance of insect food. A large proportion of the 
European population breeds in eastern Europe, 
and key populations in Romania and Bulgaria have 
rem ained stable despite a large fall in num bers 
observed in the whole of Europe between 1970 and 
1999.

In contrast, the m arsh fritillary butterfly (Euphydryas 
aurinia) is declining in almost eveiy European 
country. The United K ingdom  and Ireland are 
believed to be major rem aining strongholds for the 
species, b u t even here it has declined substantially

over the past 150 years. This butterfly breeds in 
tw o m ain habitats, dam p neutral or a d d  grasslands 
and dry chalk and limestone grasslands. The m ain 
fadors contributing to the d ed ine are agricultural 
im provem ent of m arshy and chalk/limestone 
grasslands, afforestation and developm ent of 
habitats, changes in livestock grazing practices 
and the increasing fragm entation and isolation of 
habitats (Anonymous, 1995).

Varieties and races
Europe is hom e to a large proportion of the world's 
dom estic livestock diversity, w ith m ore than 
2 500 breeds registered in  the Food and Agriculture 
O rganisation (FAO) breeds database. A large 
num ber of European breeds are threatened because 
of their perceived lack of economic competitiveness. 
In nearly all EU-15 countries, about 50 % of all 
livestock breeds have extind , endangered or critical 
status, Figure 3.9. A lthough some old breeds still 
survive in m arginal areas, m ost traditional breeds 
now adays are m aintained by rare-breed societies 
and hobby breeders.

H igh nature value (HNV) pastoral grazing systems 
depend  on hardy old livestock breeds adapted 
to natural conditions and prad ices such as 
transhum ance (the seasonal m ovem ent of livestock 
betw een grazing habitats). For example, Avileña

Figure 3.9 Distribution of the endangered risk status of main national livestock breeds 
(cattle, pig, sheep, goat and poultry) in the EU-15
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Figure 3.10 Agricultural land in proposed sites of Community interest (pSCIs) under the 
habitats directive, as a proportion of the total area designated as pSCI sites
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negra cattle in central Spain can walk 20-40 km  
a day on the journey to their sum m er m ountain 
pastures. M odern breeds — which can produce a 
lot of m ilk and m eat — need large quantities of rich 
grass and supplem entary feeds and cannot cope 
w ith the harsh conditions of HNV pastoralism . The 
switch to m odern breeds has therefore led to the 
abandonm ent of rem ote pastures in m any areas and 
the loss of biodiversity that depends on grazing.

Invasive alien species
Invasive alien species cause conflicts w ith 
biodiversity in a w ide variety of farm land habitats 
throughout Europe, especially in central and 
eastern Europe. For example, in  Hungary, the 
m ost susceptible habitats to invasives have been 
identified as m is-m anaged agricultural and rural 
areas and w etland ecosystems. According to recent 
estimates, about 45 000 ha of grassland in nationally 
designated sites are affected by invasive plants 
such as Solidago spp., A ilanthus altissima, Elaeagnus 
angustifolia and Asclepias syriaca. The governm ent 
has initiated several program m es for the mechanical 
control of invasive p lant species in protected areas, 
w ith lim ited success (Anonymous, 2002).

3.2.3 K ey m anagem en t issues

The N atu ra2000 netw ork is building on sites of 
Com m unity interest (SCIs) that will safeguard the 
198 natural and sem i-natural habitat types that 
m ust be m aintained in  a favourable conservation 
status, listed in  Annex I of the directive (see also 
Section 2.4). Of these 198 habitat types, 65 have been 
show n to be threatened by the intensification of

agriculture, while 26 grazed pasture habitats and 
6 m ow n grassland habitats are threatened by the 
abandonm ent of pastoral m anagem ent practices 
(Osterman, 1998).

A gricultural habitats form  about 35 % of the total 
area proposed for the N atu ra2000 netw ork under 
the habitats directive in the EU-15. Only Greece, 
Portugal and Spain have a higher proportion of 
such habitats w ithin the pSCIs they have listed 
(Figure 3.10).

As already indicated, the current reform  of the CAP 
represents a radical change in the system  of farm  
support w ithin the EU, i.e. decoupling of support 
from  production, and  m andatory environm ental 
cross-compliance for all supported  sectors. There 
is, however, concern that things m ay not w ork out 
as planned. The possible effects on farm ing and 
land-use patterns are largely unknow n, and hence 
the likely impacts on farm land biodiversity are 
currently unclear. Some environm ental benefits 
(possible reductions in inpu t use, stricter controls 
on impacts and increased effectiveness of agri­
environm ent paym ents) are anticipated, particularly 
on farm land that was previously m anaged 
intensively.

Organic farm ing and codes of good farm ing practice 
are of benefit for habitat diversity and common 
farm land species. Sensitive or rare farm land species 
require additional targeted m easures for their 
survival.
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Figure 3.11 Schematic representation of the agricultural landscape and options to maintain 
and enhance its biodiversity value.
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For m ost intensively-m anaged areas of farm land, an 
im provem ent in biodiversity value can be achieved 
either by lowering inputs across the agricultural 
landscape as a w hole or by reintroducing a greater 
range and m ixture of habitats into the landscape 
(Figure 3.11).

For m ost high nature value farm land, the issues 
revolve around m aintaining the diversity that 
currently exists in habitats and farm ing practices.
It is essential that policies recognise that specific 
approaches need to be taken to m aintain the socially 
and economically-fragile farm ing systems of high 
nature value. The socio-economic sustainability of 
the farm ing systems appears to have received little 
attention.

The increased use of agri-environm ent schemes in 
rural developm ent m easures is good in principle. 
However, the reforms to date have done little 
to address the question of w hether or not the 
program m es themselves have been effective in 
achieving their biodiversity objectives.

As a result, m any schemes tend  to be over- 
prescriptive, are targeted too closely on specific 
production objectives or conspicuous species

and some m ay have been over-ambitious in their 
objectives. The ecological complexity of farm land 
and the fact that no two farms are the same has been 
difficult to address, as has been m aking clear the 
distinction between high nature value farm land and 
the m ore im poverished systems of m anagem ent and 
production associated w ith  intensively-m anaged 
areas (Bignal and  McCracken, 2001).

There also needs to be a recognition that CAP 
m easures are not the only factors that influence land 
m anagem ent decisions on farms across Europe. 
There needs to be m ore integration of policies 
aim ed at addressing all the agricultural, economic 
and socio-economic issues that drive biodiversity 
changes on farm land. In particular, there need to 
be closer linkages betw een the developm ent of 
Structural Fund and CAP m easures to ensure that 
the local infrastructure required  by the farmers is 
m aintained, especially in HNV farm land areas.

D evelopm ent support is needed to exploit the 
m arket potential of locally distinctive crops and 
products. Structural fund priorities and rural 
developm ent regulation needs should be sufficiently 
well integrated w ith one another to prom ote 
farm land biodiversity (H indm arch and  McCracken,
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2004). It will be difficult to prom ote farm  
m anagem ent that is m ore favourable for preserving 
biodiversity com ponents unless local infrastructure 
like slaughterhouses and m ilk processing plants 
can be reinstated, enhanced and adapted  to future 
needs.

3.1.4 C onclusions

Overall, progress tow ards the 2010 target to halt 
biodiversity loss on farm land in Europe is not visible 
and unlikely to be reached w ithout additional 
integrated policy efforts. Specific attention needs to 
be paid  to targeting and  prioritising actions aim ed 
both at the conservation of HNV farm land and at 
im proving the biodiversity value of intensively- 
m anaged farmland.

The m ost alarm ing signs of lack of progress are:

• the continuing expansion of intensively-farm ed 
areas at the expense of natural and sem i-natural 
habitats;

• the declining trend  in  farm land-related species 
of birds and butterflies;

Figure 3.12 Forest map of Europe

• the increasing rates of w ater utilisation, farm  
specialisation and intensification of farming 
practices;

• the incieased presence of invasive alien species 
in farm land;

• the high risk of abandonm ent of farm land in 
several parts of Europe.

The contribution of policy m easures such as 
agri-environm ent schemes and the effective 
m anagem ent of the Natura2000 sites cannot 
currently be assessed, b u t it should receive high 
priority in  the near future.

3.2 Forest ecosystem s

M ost of Europe w ould be covered by forest, were 
there no hum an interference. Still, w ith an overall 
cover of roughly 30 % of the land  area, forests 
rem ain a key repository of biological diversity. The 
increasing industrial exploitation of forests in the 
late 1800s for tim ber (and later also pulp) created a 
general concern in m any European countries about 
the sustainability of the use of the w ood resource. 
This resulted in a num ber of national forest laws,
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m ainly in the early decades of the 1900s, aim ed at 
protecting the productive function of the forests.

In the late 1900s, increased attention to the 
development of the forests and debate about forest 
management led to the development of national forest 
legislation and global agreements aimed at multi­
functionality, which also gave place to biological 
diversity. The United Nations Forum on Forests 
(UNFF), established in response to the Forest Principles 
of the Rio meeting in 1992, is currently the global body 
on forests. Regarding biodiversity, the Convention on 
Biological Diversity has established a Forest thematic 
area with a work programme harmonised with UNFF.

The M inisterial Conference for Protection of Forests 
in Europe (MCPFE) was launched in 1990, and 
now  comprises 44 participating countries and the 
European Community. MCPFE recognises the 
m ultifunctional role of forests, provides general 
guidelines for the conservation of the biodiversity 
of European forests, and, since 1993, has established 
an indicator set related to sustainable forest 
m anagem ent in  the participating countries.

Forest m anagem ent certification is a m arket-based, 
non-governm ental response from  the forestry 
sector fed by public concern and dem and for 
environm entally-adapted forest products. In Europe 
the certification is carried out by independent 
organisations in a num ber of different schemes. This 
process has led to an increasing num ber of public 
and private forests having been certified in Europe 
over the past decade.

The new  EU Regulation (EC) 2152/2003 (Forest 
Focus) is an im portant step forw ard in forest 
m onitoring. This Regulation will continue to 
m onitor the effects of air pollution on forests, and 
forest fires, and will prom ote the developm ent of 
new  m onitoring instrum ents for new  environm ental 
issues of political relevance, including biodiversity.

3.2.1 F orest h a b ita ts  and  species

Recent estimates by UNECE/FAO (2000) and 
MCPFE/UNECE/FAO (2003) show  a current slight 
increase (at m ost 0.5 % per year) in forest area for 
m ost countries in Europe, see Figure 3.13.

Figure 3.13 Annual change in total forest area
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The abandonm ent of agricultural land (see 
Section 3.1), brings about opportunities for both 
planted afforestations and spontaneous regrowth of 
forests. Most of the recent afforestations in the EU-15 
have been supported by the Community, e.g. through 
Regulation 2080/92 on afforestation of agricultural 
lands. However, on the whole spontaneous regrowth 
has taken up  an area of about the same m agnitude 
as plantations. Of all European countries, Ireland, 
Iceland and the M editerranean countries, in particular 
Spain, France, Portugal, Turkey, Greece and Italy, 
show relatively higher afforestation rates.

Forests undisturbed by m an provide habitats for a 
large num ber of species. The bulk of these forests 
are concentrated in a few, m ainly northern, boreal 
regions, however scattered relicts of undisturbed 
forests also rem ain in the m ountainous areas of 
the Balkan, Alpine and C arpathian regions (Diaci 
and Frank, 2001). A decrease in the forest area 
available for w ood supply in a num ber of countries 
(Finland, Bulgaria, Latvia, Poland, Romania, Sweden 
and Turkey) is show n by UNECE/FAO (2000), 
suggesting, am ongst other things, a possibly higher 
level of protection of forest naturalness.

Figure 3.14 Forest bird species with
'unfavourable conservation 
status'
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Forest habitats in Europe present a h igh diversity 
in term s of plant com position due to their various 
abiotic conditions. These are recognised by more

Figure 3.15 Map showing total number of endangered vascular plant species and the share of 
endangered tree species and other endangered vascular plant species in forests
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Box 3 .2  The decline o f th e  w h ite -b a c k e d  w o o d pecker

The  w h i t e - ba c ke d  w o o d p e c k e r  (D endrocopos leu co tos ), on e  of t h e  r a r e s t  E u ro pe an  w oo d p e c k e r s ,  is an 
o ld -g rowth  d ec id uo us  fo r e s t  speci al i s t  which h a s  sho wn  w id e sp r e a d  decl i ne  ove r  m o s t  of its di s t r i but i on 
r an ge  in cent ra l  a nd  n o r th e r n  Eu rope  (Car l son ,  2 00 0 ;  Wesolowski ,  1995 ) .  The  w o o d p e c k e r  f avou r s  m a t u r e ,  
de c i d uo us  fo r e s t s  t h a t  include m a n y  d e a d  t r e e s .  The  sp ec i e s  d i s a p p e a r s  f r om r eg ions  w h e n  t h e  a m o u n t  
of  d ec id uo us  fo r e s t  decl i ne s  be low a cer t a i n  level.  The  rapid decl i ne  of  t h i s  w o o d p e c k e r  is a s s oc i a t e d  with 
ha b i t a t  a l t e ra t ion  a n d  loss  of o ld -g rowth  de c i d uo us  fo r e s t  (Figure  3 .16 ) .  Dec iduous  fo r e s t s  wi th d e a d  t r e e s  
ha ve  be en  cu t  a n d  r ep l a n t ed  with conifers .

In Finland b r eed ing  popu la t ion  e s t i m a t e s  s h o w  a decl i ne  f rom an e s t i m a t e d  1 0 0 0  pai r s  in t h e  1 9 5 0 s  to  a 
cu r r e n t  popu la t i on  of  30 to  50  pairs.  (Car l son,  2 0 00 ;  Virkkala e t a / . ,  1993 ) .  Finnish s u b - p op u l a t i o ns  pe r s is t  
in a l a n ds ca p e  be low t h e  h ab i t a t  t h r e sho ld ;  ho w e v e r  t hi s  w o o d p e c k e r  m a y  d i s a p p e a r  a s  a b r eed i ng  spe c i e s  
in t hi s  count ry ,  s e e  Figure 3 .16.

Figure 3.16 Availability of suitable White-backed Woodpecker habitat in Finland for the 
time period when the population showed a rapid decline in numbers. Proper 
habitat destroyed is relative to the initial period 1956 /1960
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than 700 phyto-sodological units described in the 
EUNIS database and classification system 
(http://eunis.eea.eu.int). A biodiversity-related 
analysis of European forest types has show n that 
habitat types, tree species com position and forest 
histoiy are major factors for forest biodiversity in 
the six major European biogeographical regions 
(Larsson, T.-B., 2001).

Trends in species occurring in forests
Some inform ation on com m on forest birds is
available, bu t not enough to identify status or

trends. The know ledge of threatened species in 
European forests allows a safer interpretation as 
30 % of all birds w ith  unfavourable conservation 
status in Europe live in  forests (Figure 3.14).

D ata reported  by countries on forest-related vascular 
plants (including trees) w ithin the UNECE/FAO 
assessm ent (2000) provide an insight of the situation 
of threatened species in this group of European 
countries, see Figure 3.15.
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Figure 3.17 Development of mean plot concentration in open-field m easurements of sulphate 
(S 04 285 plots), nitrate (NOs 294 plots), and ammonium (NH4 294 plots); 
1996-2001

m g/l  

1 .4  -,

1.2  -

1.0  -

0.8  -

0.6  -

0 .4  -

0.2  -

0.0  -

1 9 9 6  1 9 9 7  1 9 9 8  1 9 9 9  2 0 0 0  20 0 1

  so4 -----------  n o 3 n h 4

N o t e :  Plots  a r e  lo c a ted  in 14 m o s t ly  c en t ra l  E u r o p ea n  c o u n t r i e s  a n d  a r e  no t  r e p r e s e n t a t i v e  of t h e  E u r o p e a n  sca le .

S o u r c e :  UNECE, 2 0 0 4 .

Introduced species
Several alien tree species have been introduced 
into Europe, a num ber of w hich originate from  the 
w estern part of N orth America, e.g. sitka spruce 
(Picea sitchensis), lodgepole pine (Pinus concorta),
Douglas fir (Pseudotsuga menziezi) and western 
hemlock (Tsuga heterophylla). Their introduction is 
recent, m aking it hard  to evaluate w hether they pose 
a risk of spreading out of control.

In addition, Europe's forests face a threat from  non­
native plants introduced as cover for gam e animals 
or for aesthetic or functional landscaping. These 
trees and shrubs are often aggressive invaders that 
inhibit or prevent the natural regeneration of native 
species e.g. Rhododendron ponticum  (Belgium, Ireland, 
the United Kingdom), Prunus serotina (Belgium,
Germany, Netherlands), Robinia pseudoacacia (France,
Greece, Hungary), Carpobrotus edulis (Portugal,
Spain) and Hakea salicifolia (Portugal).

A significant threat to European forests arises from 
the accidental im portation of m icrobial pathogens 
and invertebrate pests on forest products. The 
consum ption and trade of forest products has 
increased substantially (approximately four-fold in 
real terms) over the past 30 years, and is projected 
to increase further. There are regulations in the EU 
to control the trade in forest reproductive m aterial 
between countries to avoid the transfer of pests and 
diseases and the use of seeds or planting stock of 
low  genetic quality.

Introduced gam e mam m als, especially herbivores, 
have had  a major im pact on the regeneration
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of Europe's forests. These include fallow deer 
(Cervus dama), m ouflon (Ovis ammon), sika deer 
(Cervus nippon nippon) and rabbit (Oryctolagus 
cuniculus). The introduced grey squirrel (Neosciurus 
carolinensis) out-com petes the native red  squirrel 
(Sciurus vulgaris) and inflicts considerable damage, 
for example to beech, sycamore and oak forest. 
H ybridisation occurs betw een non-native sika deer 
(Cervus nippon nippon) and native red  deer (Cervus 
elaphus). Both sika deer and the grey squirrel have 
as yet relatively local populations in Europe, bu t are 
spreading to w ider regions

T hroughout southern Europe, and up  to 
Switzerland, the argentine ant Linepithema humile 
eliminates native ant species and interferes w ith 
natural regeneration in some ecosystems.

3.2.2 E ffects o f  a ir p o llu tio n

Forest condition in Europe has been m onitored 
over 20 years jointly by the European Union and 
the International Co-operative Program m e on the 
Assessm ent and M onitoring of Air Pollution Effects 
on Forests (ICP Forests), established under the 
UNECE Convention on Long-range Transboundary 
Air Pollution. Forest condition is influenced by air 
pollution and other stress factors, including climate. 
European forests show ed a continuous deterioration 
in crown condition betw een 1989 to 1995 and the 
condition then stabilised at a h igh defoliation level, 
for example w ith  almost a quarter of the sam ple 
trees rated  as dam aged in 2003.
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Figure 3.18 Effects of acidification and eutrophication on woodland fungi in the Netherlands
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Atm ospheric deposition of nitrogen and sulphur 
decreased slightly during the observation period, see 
Figure 3.17. However, critical loads, aim ed at halting 
further nitrogen accum ulation in the soil, were 
exceeded in 92 % of the investigated plots during 
1995-1999. Critical loads that take effects on trees 
into account were exceeded in 45 % of the plots. This 
resulted in a situation w here the plant diversity of 
the ground vegetation was potentially endangered 
in 58 % of the plots. Studies of about 200 intensively- 
m onitored plots show  a low, bu t statistically 
significant im pact of nitrogen deposition on ground 
vegetation (UNECE and EC, 2002).

3.2.3 K ey m anagem en t issues

Biodiversity is affected by forest m anagem ent, since 
this determ ines the developm ent of the forest stands 
w ith respect to the com position of tree species 
and selection of provenances, the tree density and 
horizontal structuring, the distribution of age classes 
and rotation periods, regeneration measures, etc.
The biodiversity values of forests are also influenced 
by intensification m easures like drainage of peat 
lands and wet forest, fertilisation and forest-tree 
breeding, including application of biotechnology, 
and the suppression of disturbances like fires and 
pests.

The three im portant phases of the 'forest 
m anagem ent cycle' for assessing m anagem ent 
impacts on forest biodiversity are cutting, 
regeneration and growth.

The cutting phase
The biodiversity potential of a forest stand depends 
on the way in w hich the trees are harvested, i.e. 
their age w hen harvested, the size of the clear-cut 
and the volum e of w ood extracted by felling. The 
w ood harvested m ust not, in the long run, be greater 
than  the increm ent in forest biom ass if the forest 
resource is not overexploited. Felling com pared 
w ith  increm ent is thus an im portant indicator of 
forest biodiversity: for the EEA m em ber countries as 
a whole, average annual felling is only 66 % of the 
net annual increm ent of the grow ing stock of forest 
available for w ood supply.

Figure 3.19 shows the developm ent of the annual 
increm ent and felling since the 1970s. D ata from  the 
UNECE/FAO European forest sector outlook studies 
allow adding a cautious view  on the developm ent 
of forest resources tow ards 2010 (UNECE/FAO,
2005). Changes in the definitions and m ethodology 
for forest inventories reduce the com parability of 
data betw een forest assessments. However, it may 
be concluded that annual felling has increased 
w ith  time, under pressure from  increasing m arket 
dem and for wood. The increm ent increased steadily 
after the 1960s but is expected to level off during the 
next decade.

The area and tim ing of forest felling affects the 
habitat mosaic of the forest landscape including, for 
example, fragm entation of areas covered by m ature 
forest. The effect on forest species is linked to the 
ecological requirem ents in  habitat structure of the
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Figure 3.19 Net annual increment and annual felling, EEA countries
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Figure 3.20 Decreasing the size of clear-cuts as shown in a middle boreal forest landscape in 
Hälsingland, Sweden
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S o u r c e :  GMES-GSE Fores t Monitoring.
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Box 3 .3  The e ffe c t o f m o d ern -d ay  c le a r-c u ttin g  practice  on th e  caperca illie

The  capercai l l ie  (Tetrao urogallus) is a s e d e n t a r y  bird a s s o c i a t e d  wi th o ld -g rowth  fo r e s t s  with a g r ou nd  
ve ge t a t i o n  d o m i n a t e d  by bi lberry (I/actin ium  m yrtillus) (Rols tad a nd  Weg ge ,  198 9  a , b).  However ,  it 
a l so occur s  in viabl e po pu l a t i ons  in f o r e s t s  t h a t  a r e  heavi l y i nf luenced by forest ry.  When  t h e  domi na t i ng  
ha rve s t i ng  m e t h o d  is c l e a r  cu t t i ng ,  th i s  l e ads  to  t h e  f r ag m e n t a t i o n  of  m a t u r e  s t a n d s ,  which in t u rn  
i n t ro du ces  a risk of  isolat ion a n d / o r  of  c rea t i ng  a l a nd s ca p e  m os a i c  un fav ou rab l e  for  t h e  capercai l l ie.

C l ea r - cu t s  inf luence capercai l l ie  po pu l a t i ons  indi rect ly by chan g in g  t h e  p r e da t i on  p r e s s u r e  on t hi s  spec ies .
A h igh e r  a b u n d a n c e  of  smal l  r o d e n t s  in t h e  c l e a r - cu t  a r e a s  i n c r ea se s  t h e  dens i t i e s  of  gen e ra l i s t  p r e d a t o r s  
in t h e  f r a g m e n t e d  l ands cape .  In m o s t  c a s e s  c l e a r - cu t s  a r e  r e g e n e r a t e d  with cul t iva ted fo r e s t  s t a n d s  which 
a s  a rule sh ow  less  p ro n o u n ce d  di f ferent ia t ion  in t r e e  layer,  a uniform a g e  s t r u c t u r e  and  less  d iver s e  
t r e e  spe c i e s  compos i t i on  t h a n  would occu r  natural ly.  Finnish s t ud i e s  ha ve  sh ow n  t h a t  t h e  propo r t ion  of 
capercai l l ie  f e m a le s  wi th b ro ods  a nd  t h e  n u m b e r  of  chicks  in t h e  b r ood s  d e c r e a s e  in f o r e s t  l a n d s c a p e s  with 
a low p ropo r t ion of old fo r e s t s  (Kurki e t a / . ,  1998 ;  2000 ) .

C l ea r - cu t s  also inf luence  t h e  capercai l l ie  di rect ly by ch ang ing  t h e  a r e a  of su i t ab l e  h a b i t a t s  a s  well a s  t h e  
h ab i t a t  qual i ty  a t  d i f f er en t  s t a g e s  of t h e  bi rd ' s  lifecycle a nd  a t  d i f f er en t  t i m e s  of  t h e  year.  In a revi ew of 
t h r e a t s  to  g ro u s e  wor ldwide ,  Rols tad and  Wegg e  (1 9 8 7 ;  1989  a , b) a r g u e  t h a t  w h e n  t h e  size of c l e a r - cu t s  is 
suff icient ly sma ll ,  t h e  capercai l l ie  cock  m a y  pe r ce ive  t h e  fo r e s t  l a n ds ca p e  a s  o ne  s ingle  f o r e s t  a r e a .  Such  a 
l a n ds ca p e  will h os t  l a rger  capercai l l ie  (cock)  popu l a t i ons  c o m p a r e d  with a l a n ds ca p e  wi th t h e  s a m e  a r e a  of 
l a rger  c l e a r -cu ts .  The  capercai l l ie  f e m a le s  typical ly gu ide  t he i r  chicks  to  f av ou rab l e  f e eding  g r oun ds .  Clear-  
cu t s  a r e  no rmal ly  avo ided ,  bu t  ev en  h e r e  t h e  impre s s ion  is t h a t  if t h e  c l e a r - cu t s  a r e  suff icient ly smal l ,  t h e y  
a r e  a c c e p t e d  by t h e  capercai l l ie  h e n s  wi th b roods .

The  capercai l l ie  is a lekking bird a n d  it h a s  b e e n  no t ed  t h a t  l a rger  leks ( g a t h e r i n g s  for  d i splay  and  
cou r t sh ip )  n o w a d a y s  a r e  rare .  A l a n ds c ap e  with l a rge r  c l e a r - cu t s  a n d  i so la t ed  p a t c h e s  of con t i g uo us  m a t u r e  
f o r e s t  m a y  c a u s e  an  e ros ion  of t h e  social  s t r u c t u r e  of  capercai l l ie  lekking,  a s  only a f ew  cocks  a r e  avai l able  
a t  e a ch  lekking si te.

species in question, and the species ability to adapt 
to changing environm ents. Studies of the capercaillie 
(see Box 3.3) illustrate the complex effects of the 
cutting regim e on biodiversity.

Clear-cutting m ay be justifiable from  a biodiversity 
point of view, for example in the boreal forests (since 
it mimics the dynam ics of natural fires) bu t there has 
been a considerable debate as regards the m axim um  
size of each clear-cut, for example about the very 
large cutting areas introduced during the late 1960s 
in response to the economic need to increase the 
efficiency of forestry operations. As highlighted in 
Figure 3.20, Swedish forestry is in the process of 
decreasing the size of clear-cuts.

Illegal logging, if extensive, is an obvious threat to 
sustainability. Issues of illegal and/or unsustainable 
logging w ithin Europe and  in  EU trading relations 
are targeted by the EC action plan 'Forest law  
enforcement, governance and trade (FLEGT)' of 
2003'.

The regeneration phase
At the point of regeneration or afforestation, a choice 
is m ade w hether the trees should establish naturally, 
by seeds from  rem aining or neighbouring trees,

or be planted. N atural regeneration conserves the 
genetic diversity and m aintains the natural species 
com position (if the stand of origin is suitable). 
Planting m ay be the only feasible m ethod on certain 
sites bu t has been favoured because hom ogenous 
stands w ith little m anagem ent needs are quickly 
created, and 'im proved' genetic material can be 
used. The regeneration m ethod m ay also affect the 
tree species com position of the future stand. N atural 
regeneration is often associated w ith  a diverse tree 
species composition, while planting, if successful, 
typically results in mono-specific stands.

Regeneration of forest in the EEA m em ber countries 
is based m ostly on indigenous tree species.
A num ber of countries have also introduced 
plantations of highly-productive exotic tree species 
during recent decades. A lthough this strategy seems 
successful so far, this m ay not be the case from  a 
longer time perspective. Plantations w ith exotic 
species also need to be further evaluated from  a 
biodiversity point of view.

The growth phase
The standing volum e of forest growing stock has 
continued to increase in  recent decades. This can 
be explained by the fact that felling and natural
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Figure 3.21 Number of large trees (defined as > 70 cm in southern and central Europe and 
> 50 cm in northern Europe) per 100 ha for countries with available tim e-series 
data
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Figure 3.22 Volume of non-decomposed dead wood (m3 h a 1)
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m ortality com bined have been lower than  annual 
increm ent throughout Europe (Gold, 2003). This 
expansion of the growing stock is forecast to 
increase during the next few decades (UNECE/FAO, 
2005).

As felling takes place m ainly before w hat w ould 
be a natural 'forest cycle' time, it is notew orthy that 
there is now  a tendency to let the forests grow  older. 
This m ay be a result of a m ore w idespread close-to- 
nature m anagem ent bu t also an indirect effect of the 
fact that felling is considerably less than  the annual 
increment, see above. A distinguishing feature of 
older forests is relatively large trees, and there is also 
a positive trend  as regards these, see Figure 3.21. 
Such trees are often valuable hosts for epiphytic 
flora, and  m ay contain dead  and  hollow  parts that 
are im portant for a num ber of forest species of 
various taxa.

Awareness of the im portance of dead  w ood as a 
substrate for a large num ber of insects, lichens, 
bryophytes, and fungi has become w idespread only 
w ithin the past decade. Forestry practices in m any 
European countries now adays aim  at increasing the 
am ount of dead w ood in the forests, see Figure 3.22.

Fire disturbances
Fire is a major natural disturbance factor for several 
types of forest in Europe. From a biodiversity 
perspective, effective fire suppression m ay threaten 
species that depend on habitats formed by fire, 
which is the case in the boreal and the M editerranean 
forests. Figure 3.23 shows the trend in the num ber 
of fires and the area burnt in Europe during recent 
decades. A major part of the current fires in Europe 
are concentrated in the M editerranean region, where 
the fires today are caused mainly by hum ans and 
result in economic, social, and ecological losses.

Figure 3.23 Area subject to forest fire in the EU Mediterranean region for the period 1980-2004
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Box 3 .4  Forest fire s  in P ortugal in 2 0 0 3

Major  f o r e s t  f i res r ag ed  ac ro s s  Por tugal  in 2003 .  Near ly  300  0 00  ha of f o r e s t  land w e re  bu rn t ,  wi th cork 
a nd  oak  fo r e s t s  par t icul ar ly  af f ec ted .  As a resul t ,  s ever a l  bird sp ec i e s  a nd  t h e  h a b i t a t s  t h e y  d e p e n d  on hav e  
b e e n  t h r e a t e n e d .

T h e s e  f i res also c a u s e d  s e r i ous  d a m a g e  to  p ro t e c t e d  a r e a s  such  a s  t h o s e  of  t h e  Na tu r e  20 00  ne twork .  The 
con t i n ued  survival  of  ce r t a i n  bird spe c i e s  in Por tugal  is r epo r t ed ly  u n d e r  t h r e a t :  t h e  Spa n i s h  Imper ia l  Eagle,  
Bonell i ' s  Eagle ,  Egypt i an  a nd  Griffon Vul tur e s  a nd  t h e  Black S to rk  — all p r o t ec t ed  by t h e  EU Birds Direct ive.  
Birds h av e  be e n  a f f ec ted  e i t he r  directly,  t h r o u g h  being b u r n t  o r  a s p h yx i a t e d ,  o r  indi rect ly t h r o u g h  loss  of 
ha b i t a t  an d  p r ey  (BirdLife I n t e rna t i ona l ,  2003 ) .

The adoption of an integrated approach to forest fire 
m anagem ent is crudal, and starts w ith landscape 
and afforestation planning. Furtherm ore, the role 
of agro-forestry in M editerranean Europe is vital, 
w here the im pact of grow th of the forest area on 
biodiversity should be exam ined in an integrated 
way.

The num ber of fires increased in the 1990s and has 
reached an average of around 50 000 a year.

Protection of forests
Because of the historic use of forests and  the specific 
small-scale ow nership structure, the European 
concept of forest protection is complex and varied. 
Assessm ent of the area of protected forests in 
European countries or regions is difficult because 
of variations in protection categories, including

the activities perm itted in protected areas, b u t also 
because of differences in the naturalness of forests 
and the fragm entation or continuity of forest cover 
(Parviainen and Frank, 2003).

The M inisterial Conference on the Protection of 
Forests in Europe (MCPFE) requests countries to 
monitor, assess and report the protected forest 
area that is present in the country. MCPFE has 
established a classification of forest protection w ith 
respect to the degree of intervention allowed and 
the m ain m anagem ent objectives. Protected forest 
areas am ount to 25.5 % of the total forest area of EE A 
m em ber countries (2) including Switzerland. These 
protected forest areas cover about 37.3 million ha.
Of these, 23.3 % are designated to conserve forest 
biodiversity (MCPFE class 1), and 41.6 % to protect 
landscapes and specific natural elements (MCPFE

Figure 3.24 Forest area in sites proposed under the habitats directive: 
total area of forest by biogeographical region of the EU-15
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(2) All d a t a  q u o te d  ex c lu d e  in fo rm at ion  fo r  E s ton ia ,  L i thuan ia ,  R om an ia  an d  S loven ia .  Estonia  an d  Lithuania  p r e s e n t e d  d a t a  fo r  fo r e s t  
an d  o t h e r  w o o d e d  land ,  w i th o u t  t h e  possib il ity  of e x t ra c t in g  f u r th e r  de ta il .
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dass 2). Protected forest areas under biodiversity 
m anagem ent w ith  no ad ive intervention account for
5.1 % of the forest area, and forest w ith  m inim um  
intervention account for 6.0 %. The majority of 
the forests (12.2 %) are under ad ive intervention. 
P ro teded  forests designated to protect 'soil, water 
and ecosystem functions' or 'in frastrudure and 
m anaged natural resources' cover 35.1 % of the 
protected area (MCPFE, 2003).

A com m on netw ork of p ro ted ion  of habitats 
occurring in all ecosystems, w hich in d u d es a 
considerable num ber of forest habitats is being 
established in the EU according to the Habitats 
Directive 92/43/EEC and Birds Directive 79/409/EEC 
(Figure 3.24).

There is no single, uniform  and universal model and 
no internationally agreed target w ith resped  to the 
percentage of forests which should be proteded. A 
current approach suggests that conservation targets 
can be best reached by the integration of segregated

pro ted ion  areas w ith dose-to-nature forest (Bücking, 
2003). Thus national networks of p ro teded  forest 
areas should not be seen in isolation but as a part of 
an overall forest m anagem ent and pro ted ion  strategy 
expressed in national forest program mes (NFPs).

Forest certification
Certification of forests is a private-sedor initiative 
to dem onstrate sustainable forest m anagem ent and 
thus help to p ro ted  and m anage biodiversity, combat 
illegal logging and possibly in the future also support 
monitoring and certify carbon sequestration. An 
increasing num ber of public and private forests have 
been certified over the past decade.

Producing w ood p ro d u d s  that originate from 
forests that are used and m anaged in a sustainable 
way is verified by an independent th ird  party  on 
the basis of indicators or criteria w hich are spedfic 
to each certification scheme. A n overview  of the 
coverage of tw o of the m ost successful certification 
schemes, the Forest Stewardship C oundl (FSC)

Figure 3.25 Forest area under certification

Total cer t i f ied  a r e a  a s  %  of f o r e s t  a r e a  

100  -,

90  -

80  -

70  -

60  -

50  -

4 0  -

Note: C o u n t r ie s  a r e  inc luded w h e n  t h e  a re a  of  certi fied f o r e s t  e x c e e d s  10 0 0 0  ha an d  certi fied f o r e s t  a s  p rop o r t io n  of to ta l  fo r e s t
a r e a  e x c e e d s  5 % .

Source: UNEP-WCMC, WWF, FSC & GTZ ( 2 0 0 4 ) .  In f o rm a t io n  on  Cer ti fied F o res t  S i t e s  e n d o r s e d  by  F ores t  S te w a r d s h ip  Council  (FSC).
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and the Program m e for the Endorsem ent of Forest 
Certification (PEFC) scheme is given by country in 
Figure 3.25.

Third-party certification of forests based on objective 
criteria opens the possibility of enhancing more 
nature-oriented forest m anagem ent, resolving 
conflicts w ith indigenous people (e.g. the Sami) and 
strengthening rural communities. There is currently 
a debate about — and betw een — the existing 
certification schemes and how  well they m eet these 
objectives.

3.2.4 C onclusions

There are clear signs of progress in reducing threats 
to and enhancing the biological diversity of forests 
in European countries, bu t also several persisting 
issues of concern.

On the side of progress is the evidence that:

• forest area in Europe is not decreasing;
• forests are grow ing older and thus m ore 

valuable for biodiversity conservation;
• broadleaved tree species are now  preferred to a 

larger extent in  afforestation of agricultural land, 
m ostly in the areas of their natural distribution;

• certification of forest products by the private 
sector is taking place, thus contributing to the 
effectiveness of sustainable managem ent;

• forest m anagem ent w ith  a view to conserving 
biodiversity is gaining grounds w ithin rural and 
forestry policies;

• slightly decreased effects of air pollution are 
observed.

Issues w here urgent action is needed are:

• conservation of threatened species occurring in 
forests;

• control of increasing invasive alien species.

Issues w here m ore concrete efforts are needed are:

• im provem ent in afforestation/reforestation w ith 
indigenous species of know n provenance;

• conserving genetic resources of forest species;
• dealing w ith increasing rates of forest utilisation 

in certain parts of Europe;
• addressing the effects of changes in forest 

fragm entation due to changes in land use;
• m ore efficient control of forest fires.

3.3 Freshwater ecosystems

3.3.1 R ivers  and  lakes in  Europe

Europe has approxim ately 1.2 million km  of rivers, 
about half of w hich are relatively small rivers or 
streams. Larger rivers are not characteristic of 
Europe, as only about 70 rivers have a catchment 
area exceeding 10 000 km 2. There are around 600 000 
unevenly distributed lakes larger than  0.01 km 2, 
w ith  the highest occurrence in Finland and Sweden. 
As w ith rivers, there are far m ore small lakes than 
larger ones. Small lakes and river w ater bodies are 
im portant for biodiversity and often sensitive to 
anthropogenic pressures, such as those arising from 
agricultural activities.

Loss of freshwater habitats 
M any of Europe's freshwater bodies have been 
physically modified, for example for flood 
protection, w ater storage, drainage for reclam ation 
of land  and  navigation reasons. Such modifications 
have led to losses in or degradation of aquatic 
habitats and hence loss of aquatic biodiversity.

Small lakes and streams have disappeared from  
the landscape as a consequence of draining, which 
has been particularly intensive during the past 
century in order to gain agricultural land. Ponds, 
although veiy small and/or of a tem porary nature,

Box 3 .5  The EU w a te r  fra m e w o rk  d irec tive

Th e  EU w a t e r  f r a m e w o rk  di r ec t i ve  (WFD) h a s  s i nce 2 0 0 0  be en  t h e  ma in  legis lat ive d ri ver  of t h e  w a t e r  
e n v i r o n m e n t  of Europe.  It  cov e r s  all s u r f ace  w a t e r  bod i e s  ou t  to  o f f sho re  ter r i tor ial  m a r in e  w a t e r  limits,  and  
all g r o u n d w a t e r  bodies .  One  of its ma in  ob j ec t i ve s  is to  a ch i e ve  good  w a t e r  s t a t u s  by 2015 .  Su r f a ce  w a t e r  
s t a t u s  is d e t e r m i n e d  by a w a t e r  bo dy ' s  ecological  an d  chemica l  s t a t u s .  Ecological  s t a t u s  is a s s e s s e d  ag a i n s t  
a w a t e r  body ' s  r e f e r en ce  condi t ion which e q u a t e s  to  a s i tuat i on  w h e r e  t h e r e  a r e  only minimal  im p ac t s  on 
h u m a n s .  The  WFD also  inc ludes m e a s u r e s  to  improve  w a t e r  qual i ty  in t e r m s  of pot en t ia l ly  toxic s u b s t a n c e s  
a nd  s u b s t a n c e s  l inked wi th eu t roph i ca t i on .  EU M e m b e r  S t a t e s  a r e  p e rm i t t ed  to  d e s i g n a t e  w a t e r  bodi e s  a s  
'heavi l y modif ied '  w h e n  physical  modi f i ca t i ons  c a n n o t  be r e m o v e d  o r  c h a n g e d  to  improve  ecological  s t a t u s  
b e c a u s e  of over r id ing soc io - ec ono mic  r ea s on s .  Even in such  c a se s ,  m e a s u r e s  to  a ch i eve  a go od  ecological  
po tent ia l  a r e  e x p e c t e d  to  be  t a k e n  a s  f a r  a s  poss ible .  The  WFD h a s  a d i r ec t  link to  t h e  m a n a g e m e n t  of 
N a t u r a 2 0 0 0  s i te s ,  to  e n s u r e  t h e  con se rva t i on  of  h ab i t a t s  a n d  spe c i e s  of  c o m m u n i t y  im por t ance .
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Box 3 .6  The com m on o tte r  population

The  c o m m o n  o t t e r ,  Lutra lutra, w a s  on ce  w id es p r ea d  in inland w a t e r s  ( r ivers ,  l akes ,  m a r s h e s )  a nd  also in 
coas t a l  w a t e r s .  During t h e  las t  c e n tu r y  t h e  spec i e s ,  in pa r t i cu l ar  its inland w a t e r  popu la t i ons ,  d e c r e a s e d  
dramat i ca l l y.  It still t h r i ve s  in I r e land ,  which ha s  t h e  d e n s e s t  popul a t i on  in w e s t e r n  Eu rope (Irish EPA, 
2 0 0 1 ) ,  bu t  t h e r e  ha s  be e n  a rapid dec l i ne  in seve ra l  o t h e r  coun t r i e s ,  s e e  Figures  3 . 2 6A -3 . 26 B .  Des t ruc t i on  
of  h ab i t a t s  a nd  pollut ion of w a t e r c o u r s e s ,  espec i a l ly  by o rgano ch lo r i ne  pes t ic i de s ,  and  to  s o m e  e x t e n t  
t r a pp in g ,  a r e  t h e  m o s t  c o m m o n ly - a c c e p t e d  f ac to rs  for  t h i s  l arge  decl ine.

Th e re  a r e  now s igns  of r e cove ry  of t h e  inland w a t e r  popul a t i ons  in s o m e  count r ies ,  such  a s  Britain,  D e nm ar k  
and  Latvia.  O t t e r s  a r e  still a b s e n t  o r  s ca r ce  in m a n y  o th e r  a r ea s ,  for ex am p l e  in France ,  Figure 3.27.

Figure 3.26A-3.26B Number of survey sites in England and Scotland with otter evidence, 
and numbers of otters in Denmark, Latvia and the Netherlands
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Otter populations 
in France in 1930  
and 1990
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Figure 3.27 Otter populations in France in 1930 and 1990

Source: h t t p : / / w w w . c i g o g n e - l o u t r e . c o m / h t m l / d i s p a l o u t r e . h t m l  — a c c e s s e d  1 3 / 1 0 / 2 0 0 5 .
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Figure 3.28 Number of salmon returning to the rivers in England, France and Scotland since 
the 1970s
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Sources: h t t p : / / w w w . e n v i r o n m e n t - a g e n c y . g o v . u k / ; h t t p : / / w w w . f r s - s c o t l a n d . g o v .u k . CSP, V. Vauclin ,  2 0 0 4 .

are im portant for biodiversity, and rem ain by far the 
m ost com m on type of standing w ater body in m any 
countries. The num ber of ponds has been greatly 
reduced as part of agricultural intensification but 
also for other reasons including urbanisation.

Developments have been even m ore negative for a 
majority of the riparian habitats (natural wetlands,

riparian forests, grazed wet m eadows, etc). The 
m ain causes have been intensive agriculture and 
other uses of land but also interventions in rivers 
and lakes for w ater use.

The overall effect of river dam s during the last 
century brought about significant changes in the 
area of riparian habitats in Europe.

Progress towards halting the loss of biodiversity by 2010
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3.3.2 Trends in  species

Poor w ater quality, com bined w ith habitat loss, has 
affected the distribution and abundance of aquatic 
species and has resulted in the degradation and 
fragm entation of their rem aining habitats.

The salmon, Salmo salar, is a potentially suitable 
indicator of river state. Once w idespread in northern

and m iddle Europe, salm on require good water 
quality and need a certain type of habitat to support 
breeding and m aintain stocks. Furtherm ore river 
continuity m ust be m aintained betw een seas and 
riverine spaw ning areas. The general decline of 
salm on in m any rivers in Europe since the 1970s 
is ascribed to factors such as poor w ater quality, 
habitat loss and changes in climate at sea, see 
Figure 3.28. A recovery of salm on and sea trout

Figure 3.29 Freshwater invertebrates extinct or at risk in European countries
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stocks steadily during the 1980s and 1990s was 
reported  in some rivers, for example the Thames in 
the United Kingdom. This was considered to reflect 
im provem ent in w ater quality w hich allowed these 
fish to m igrate through the previously polluted 
estuaries. However, over the past few years there 
has been a steady decline in the num ber of returning 
salm on (Figure 3.28) in the Thames, for reasons as 
yet unknow n.

Similar declines to the salm on have been noted in 
other fish stocks such as eels (since the 1980s) and 
sturgeon (during the 1900s) in m any European 
rivers, due to river modification by dam s and weirs, 
and pollution. In other cases, however, im proved 
w ater quality has led to increases in coarse fish 
stocks in rivers.

Threatened species
In m any European countries, there are trends in 
the com position of freshw ater plant and animal 
communities favouring fewer bu t m ore stress- 
tolerant species. A considerable num ber of the 
species of the original com m unities in m any rivers, 
for example invertebrates like mayflies, dragon flies, 
stoneflies and caddis flies, are therefore now  extinct 
or threatened, see Figure 3.29.

Non-native species
The majority of non-native species in inland 
waters have been introduced accidentally, either 
for aquaculture or for angling (Figure 3.30). For 
m any species, the ecological effects are unknow n, 
bu t the effects of those that have a know n im pact 
on ecosystems have been m ainly adverse, i.e. the 
species are invasive.

3.3.3 K ey m anagem en t issues  

Pollution
Increased industrial production, coupled w ith  m ore 
of the population being connected to sewerage, has 
resulted in discharges of organic waste and nutrients 
into surface w ater in m ost European countries 
increasing since the 1940s. The m ost im portant 
sources of organic waste load are household 
wastewater, industries such as paper and food 
processing, and occasionally silage effluents and 
slurry from  agriculture. Severe organic pollution 
m ay lead to rap id  de-oxygenation of river w ater and 
high concentration of am m onia and disappearance 
of fish and aquatic invertebrates. W astewater may 
also contain nutrients, in particular phosphorus 
from  detergents, and  other hazardous substances.

Figure 3.30 Number of introduced non-native freshwater species of various taxa which have 
an ecological effect
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N o t e :  C o u n t r i e s  inc luded :  A us t r ia ,  B elg ium ,  C roa t ia ,  Czech Rep.,  S lovak  Rep. , D e n m a r k ,  E s ton ia ,  F in land,  F ranc e ,  G e rm a n y ,
H unga ry ,  Ic e la n d ,  I r e la n d ,  I ta ly, Latv ia ,  L i thuan ia ,  Malta,  N e th e r l a n d s ,  Norway,  Poland,  P o r tuga l ,  R o m a n ia ,  S p a in ,  S w e d e n ,  
S w i tz e r la n d ,  t h e  United K ingdom.

S o u r c e s :  ETC/NPB a n d  FAO ( D a t a b a s e  on I n t r o d u c t io n s  of A qua t ic  S p e c ie s  (D IAS)) ,  h t t p : / / w w w . f a o .o r g / f i / s t a t i s t / f i s o f t / d i a s / i n d e x .h t m  
-  a c c e s s e d  0 2 / 0 5 / 2 0 0 6 .
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Figure 3.31A Annual average concentrations of ammonium N m easurements at Bimmen/ 
Lobith (Rhine)
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Figure 3.31B Development of aquatic community and oxygen concentration of the Rhine at 
Bimmen
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S o u r c e :  Federa l  E n v i ro n m e n ta l  A g e n cy  an d  I n t e r n a t io n a l  C o m m is s io n  fo r  t h e  P ro tec t ion  of t h e  Rhine  a g a i n s t  Pollution.

The changes in the River Rhine betw een 1970 and 
1996 are an illustrative example. Up to the early 
1970s, oxygen depletion in the central and  lower 
reaches of the Rhine was so serious that the river 
was virtually dead. The concentrations of ammonia, 
a consequence of increase in organic matter, had 
reached high levels (Figure 3.31A). The annual 
average oxygen concentration was around 5 mg 0 2/l 
and the num ber of invertebrates in 1971 reached 
a veiy low  level (Figure 3.31B). As the biological 
treatm ent of w astew ater was increasingly applied 
during the past 30 years the biochemical oxygen 
dem and (BOD) and am m onium  concentrations have 
fallen, the oxygen conditions have im proved and

the num ber of invertebrate species in the river has 
recovered.

Large inputs of nitrogen and phosphorous to water 
bodies can lead to eutrophication, w hich causes 
ecological changes that result in a loss of plant and 
anim al species (reduction in ecological status and 
biodiversity). The m ain source of nitrogen pollution 
in m any catchments is run-off from  agricultural 
land, bu t discharges from  wastewater treatm ent 
works can also be significant. For phosphorous, 
industry  and households are often the m ost 
im portant sources.

Progress towards halting the loss of biodiversity by 2010



Assessing progress in selected ecosystem s

Figure 3.32 Concentrations of total ammonium, biochemical oxygen demand (BOD), nitrate 
and orthophosphate in European rivers between 1992 and 2002
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N o t e s :  C o n c e n t r a t i o n s  a r e  a v e r a g e  of t h e  a n n u a l  a v e r a g e  c o n c e n t r a t i o n s  p e r  year .  Total n u m b e r  of  s t a t i o n s  in b ra c k e t s .
S o u r c e :  EEA ( W a t e r b a s e  d a t a  co l lected  t h r o u g h  E u r o w a te rn e t ) .

The concentrations of orthophosphate, total 
am m onium, and organic m atter in European rivers 
have in general been decreasing steadily over the 
past 10 years (Figure 3.32). In the EU-15 this is 
because of the m easures in troduced by European 
legislation, in  particular the urban waste water 
treatm ent directive. In addition, the transition 
recession in the economies of the new  EU M ember 
States m ay have played a part in the decreasing 
phosphorus and nitrogen trends. The closure of 
potentially polluting industries and a decrease in 
agricultural production led to less use of nitrogen 
and phosphorus fertilisers.

At the European level, there are some signs of a 
decrease in concentrations of nitrate in rivers. The 
decrease has been slower than  for phosphorus 
because m easures to reduce agricultural inputs of 
nitrate, such as those in the nitrates directive, have 
not been im plem ented in a consistent way across 
EU countries and because of the probable tim e lags 
between reduction in agricultural nitrogen inputs 
and soil surpluses, and resultant reductions in 
surface and groundw ater nitrate concentrations.

European sulphur emissions increased steadily 
from  1880 up  to a m axim um  in 1980, followed by

a steep decline. Surface w ater acidification became 
a public concern in the 1970s w hen awareness was 
raised by episodes of severe fish kills in rivers and 
lakes in  the southernm ost part of Norway, and 
along the west coast of Sweden. M easures to reduce 
long-range airborne su lphur pollution is one of the 
environm ental success stories.

The ecological and physiological impacts of 
hazardous substances are complex and m ay 
significantly affect biodiversity. Elevated 
concentrations of pesticides, heavy metals, etc. have 
been found in m any of Europe's waters. Efforts 
to reduce emissions of heavy metals are reflected 
in their occurrence in rivers, see Figure 3.33.
Several classes of chemicals are know n to affect 
sexual developm ent and reproduction (endocrine 
disruption) (European Commission, 2001). A 
num ber of studies have now  been carried out on 
freshw ater and estuarine systems in Europe, and 
endocrine disruption  has been noticed in fish 
exposed to effluent from  sewage treatm ent works.

Regulation of rivers
M ost big rivers in Europe have been subject to 
extensive dam m ing for hydroelectric power, 
canalisation to facilitate transport, or drainage of
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Figure 3.33 Trends in concentration of cadmium and mercury at river stations included in the 
EU exchange of information decision
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N o t e :  In le ss  pol lu ted  a r e a s ,  e .g .  in Nordic  c o u n t r ie s ,  c o n c e n t r a t i o n s  of c a d m iu m  a n d  m e r c u r y  a r e  only  10 an d  1 %  of t h e s e  v a lu e s .
A v e ra g e  of t h e  a n n u a l  c o u n t ry  a v e r a g e  c o n c e n t r a t io n s :
C a d m iu m  d a t a  f rom  Belg ium ,  G e rm a n y ,  I r e la n d ,  L u x e m b o u r g ,  N e th e r la n d s ,  t h e  United K ingdom.
M ercury  d a t a  f ro m  B elg ium ,  F rance ,  G e rm a n y ,  I r e la n d ,  N e th e r la n d s ,  t h e  United K ingdom .

S o u r c e :  EU M e m b e r  S t a t e  r e t u r n s  u n d e r  t h e  e x c h a n g e  of  in fo rm a t ion  dec is ion .

Box 3 .7  R egu lation  o f th e  D anube — Europe's la rg es t rive r

T h e r e  h av e  be e n  s i gnif icant  s t ruc tur a l  modi f i ca t i ons  to  t h e  D a nu be  s i nce  t h e  18 00 s ,  ma in ly  to  control  
f loods  a nd  improve  navigabil i ty.  This  involved t h e  cons t ruc t i on  of  dy kes  a long  t h e  river, t h e r e b y  r educing  
t h e  i nunda t i on  of  t h e  f loodplains .  The  a r e a  of  t h e  t e m po ra r i l y  i nu nd a t ed  f l oodpla ins  in H un ga ry  u sed  to  be 
22 0 0 0  k m 2 b u t  f lood control  w o rk s  ha v e  r ed u ce d  t he i r  a r e a  by 93 % ,  to  only 1 8 00  k m 2 (IUCN, 1995 ) .

T h e s e  physical  modi f i ca t i ons  ha v e  had  a n u m b e r  of  indi rect  e f f ec ts  on t h e  hyd ro logy  and  channe l  
mo rp ho lo gy  of t h e  D anu be .  The  reduc t ion  in r iver  length  h a s  a c ce l e r a t ed  t h e  p a s s a g e  of flood p ea k s ,  and  
t h e  r iver  r e g i m e s  ha v e  b e c o m e  m o r e  e x t r e m e .

The  s t r a i gh t e n in g  an d  d r edg ing  of t h e  r i verbed  i nc r ea s ed  channe l  e ros ion ,  which led to  a d e e p e n i n g  of t h e  
ma in  r i ve rbed ,  a s  sho wn  by t h e  gene r a l  d ropp ing  of  low w a t e r  levels.  Riverbed d eg ra d a t i o n  r e s t r i c t ed  t h e  
connect i v i ty  of b a c k w a te r s  to  t h e  main  r iver  cha nne l ,  which led to  a de c r e a s in g  w a t e r  supp ly  and  i n t ens ive  
si l tat ion of  floodplain w a t e r  bodies .

The  ann ua l  i nunda t ion  of  t h e  f loodpla ins  is a crucial  e v e n t  for  t h e  r ep roduc t i on  a n d  product i vi t y  of  fish 
po pu l a t i ons  in t h e  Middle D an ube .  The  h i s t ory  of t h e  f i shery  e m p h a s i s e s  t h e  imp or t a nc e  of  i n un da t e d  
f loodplains .  Th e  Tisza is o n e  of t h e  l a rg e s t  t r i bu t a r i e s  of  t h e  Middle D an ub e ,  and  its t empor a r i l y  i n un da t ed  
f loodpla ins  u sed  to  cove r  22 6 00  k m 2. C o m p re h e n s iv e  flood control  d a m m e d  off 93 %  of t h e  f loodplain,  
c aus ing  an  e n o r m o u s  loss  of spa w n in g  an d  p roduc t ion  a r e a ,  and  a 99  %  r educt i on  in fish c a t c h e s  (Guti ,  
2 0 0 1 ).
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the riparian habitats to provide agricultural land. 
This activity has been intense during the past 150 
years bu t has started to level off, because veiy few 
unregulated waters rem ain bu t also because of an 
increased awareness of the ecological im portance 
of riverine habitats to buffer flooding and the 
conservation value of rem aining little-im pacted river 
systems.

However, there has been a num ber of initiatives 
during the past decade to restore rivers and riverine 
habitats such as in the river Skjern A in Denmark, 
one of the largest nature restoration projects in 
northern  Europe. Restoration w ork has included 
removal of unnecessary dikes, pum ping stations, 
bridges and roads, and about 40 km  of new  
watercourse have been excavated and regulated over 
a period of 3 Vi years. The result is m ore or less a 
return  to the river bends of the Skjern A in 1900.

Lakes in Europe have also been extensively 
regulated, mainly to gain agricultural land. This had 
also led to losses of natural water regimes and shore 
habitats. There are a num ber of spectacular projects 
to restore biodiversity in lakes that have been 
regulated, e.g. Lake Hornborgasjön in Sweden.

Finally, in traditional agricultural systems, riverine 
and lake-shore habitats were to a large extent 
grazed or m owed. The m anaged grasslands and 
m eadows, w hich were also to a certain extent 
form ed by periodic flooding and by movem ents of 
ice, p rovided particular habitats for a num ber of 
species w hich today appear on red  lists. Recreating 
and restoring the m anagem ent of these habitats is 
probably one of the greatest challenges for nature 
conservation.

3.3.4 Conclusions

Overall, progress tow ards the 2010 target to halt 
biodiversity loss on freshwater ecosystems in Europe 
is visible only w ith regards to w ater quality and the 
target is unlikely to be reached w ithout restoring 
riverine habitats and biological com m unities as well 
as counteracting the effect of river fragm entation by 
dams.

On the side of progress is the evidence that:

• a m arked im provem ent in the w ater quality of 
m any rivers and lakes in recent decades has 
m ade the w ater suitable again for the potential 
return  of some of the lost species;

• in m any cases, im proved m anagem ent practices 
have been applied in riparian areas, for example

the construction of ponds and the provision of 
fish ladders through dam s and weirs;

• there have been a num ber of initiatives to restore 
rivers and riverine habitats.

Issues w here urgent action is needed are:

• counteracting the effects of increased and almost 
irreversible habitat loss, fragm entation and 
modification due to dam s and canalisation;

• reversing the trend  of m any freshw ater species 
that are threatened or at risk of extinction;

• addressing the presence of chemicals that 
have endocrine-disrupting properties in m any 
freshw ater bodies.

Issues w here m ore concrete efforts are needed:

• decreasing the levels of agricultural ru n  off into 
fresh water systems, w hich now  appear to have 
stabilised;

• minim ising the increasing presence of invasive 
alien species;

• ensuring appropriate conservation and 
m anagem ent of the few rem aining natural 
freshw ater systems.

3.4 Marine and coastal ecosystems

Large m arine ecosystems (LMEs) (Sherman 
et al., 1990) are shelf-based m arine systems and 
characteristically distinct ecological units w ith 
regard  to habitats and species composition. O ut of 
the 64 LMEs defined w orldwide, 13 are pertinent to 
the European continent, see Figure 3.34.

The large m arine ecosystems of the Baltic Sea,
N orth  Sea, Celtic Biscay shelf, M editerranean Sea 
and Black Sea are linked to and influenced by the 
coastal zones and inland catchments of the EU area. 
Their coastal zones are characterised by a veiy long 
and diverse coastline, w hich corresponds to 11 % of 
the total EU area. Both the m arine and the coastal 
environm ents contain diverse habitats that support 
a rich biodiversity. The m arine environm ent has 
been exploited m ainly by fisheries, the oil industry 
and aquaculture. Coastal areas have always been 
attractive for settlement, agriculture and trade and 
have subsequently become im portant for industry, 
transport and tourism .

The Convention on Biological Diversity (CBD) 
at an early stage recognised that seas and coastal 
areas were under threat from  pollution, over­
exploitation and ill-planned coastal developm ent 
and adopted the 'Jakarta M andate' in 1995. In line
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Figure 3.34 Pan-European marine ecosystem s
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w ith this, collaboration at the global level comprises 
the UN Environm ent Program m e (including the 
Global International Water Assessment), the UN 
Food and Agriculture Organization, the UNESCO 
Intergovernm ental Oceanographic Commission, 
the International M aritim e O rganization and other 
relevant bodies.

A num ber of activities across Europe result 
in pressures on m arine biodiversity, the most 
im portant probably being fishing. One of the EC 
biodiversity action program m es focuses on fisheries 
(EC, 2001), w hile the com m on fisheries policy (CFP) 
and the m arine strategy are also considering ways to 
m inimise impacts on m arine biodiversity.

3.4.1 Trends in ecosystems and habitats

In the Black Sea, an increase in phytoplankton 
blooms has been observed together w ith a sharp

reduction in the biomass of small Zooplankton 
species, such as copepods. A nother clear sign of 
disturbance in  the same area is the serious decrease 
in the area of the habitat of red algae (Phyllophora 
spp) due to a reduction in w ater transparency and 
a general degradation in water quality. The most 
extensive habitat of red  algae in the w orld occupied 
11 000 km 2 in the centre of the north-w estern shelf of 
the Black Sea. This habitat type cover has shrunk by 
at least 70 % since the early 1980s and  by the early 
1990s it had  dropped  to a m ere 500 km 2 (Zaitsev, 
1992).

In the Baltic Sea, increasing am ounts of filamentous 
algal mats have been observed to replace the habitat 
of the eelgrass, Zostera marina, during the past ten 
years. In tw o large areas of Denmark, (Ö resund and 
Limfjorden) the area of the eelgrass habitat in the 
1990s was only 20-25 % of that in  1900 (Short and 
Green, 2003).
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Figure 3.35 Costal erosion patterns in Europe
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The M editerranean coast has a m ore or less 
continuous rim  of sea grass beds including the most 
productive beds of Poseidonia oceanica. Regression of 
sea grasses has been observed close to major urban 
centres, e.g. in  the vicinity of Venice, Marseilles, 
Toulon and Alicante.

Reefs of cold-water corals occur on an otherw ise flat 
and featureless sea floor and have a quite significant 
distribution, for example in the Celtic-Biscay shelf. 
Due to the fact that fishing practices are now  able to 
im pact the very deepest zones, surveys are already 
showing the signs of reef degradation.

Coastal habitats in Europe have continued to shrink, 
w ith a 10 % increase since 1990 in the area covered 
by concrete or asphalt. As a result, grasslands 
and heath near the coasts are disappearing in 
Greece, Portugal and Spain. The few coastal forests 
rem aining in Europe are increasingly fragm ented

and under pressure from  tourism  and urban 
developm ent. There has been a net decline of 390 
km 2 in European coastal w etlands since the 1990s, 
w hich is quite alarm ing w hen taking into account 
that about two thirds of the coastal w etlands of 
Europe has already disappeared in the past two 
centuries.

A large part of the European coastline is to some 
extent affected by coastal erosion, see Figure 3.35.

3.4.2 Trends in species and communities

A real reduction in species richness in m arine 
systems is relatively rare: m ost changes in 
biodiversity are concerned w ith  relative abundance. 
However, the fact remains that fishing in particular 
can reduce num bers to 'functional extinction' of 
certain species, w hich is reflected in a simplification 
of food webs and linkages w ithin the ecosystem.

Madeira Is.
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Box 3 .8  T rends in nesting a c tiv ity  o f th e  loggerhead  tu r t le  Caretta caretta  in Lagañas Bay, 
Z akyn tho s , Greece

The  l o gg e r he ad  t ur t le  is cons id e r e d  a t h r e a t e n e d  sp ec i e s  by IUCN; it is l isted u n d e r  t h e  new  Red List 
c a t e go r i e s  an d  cri ter ia a s  e n d a n g e r e d .  This  s e a  t ur t le  is a l so  a sp ec i e s  of  C om m u n i t y  im p or t a nc e  (EC 
Hab i t a t s  Direct ive)  and  is i nc luded a s  a p ro t e c t e d  spe c i e s  in seve ra l  i n t e rnat i ona l  con v en t i o ns  (Barce lona  
Conven t i on ,  Bern Conven t i on ,  CITES).

The  d o c u m e n t e d  l og g e r he a d  nes t i ng  effor t  in t h e  Med i t e r r an ean  r e a c h e s  an  a v e r a g e  of 5 031  n e s t s / s e a s o n ;  
of  t h e s e ,  60 .6  %  (3 051  n e s t s / s e a s o n )  a r e  in G re ece ,  27 .2  %  (1 366  n e s t s / s e a s o n )  in Turkey,  11 .4  %  (572  
n e s t s / s e a s o n )  in Cyp rus ,  a nd  t h e  r e m a i n d e r  in Is rael  a nd  Tunisia,  no t  including n e s t s  ou t s i de  t h e  mon i to r ed  
a r e a s  or  in coun t r i e s  w h e r e  r eg u l a r  moni tor i ng  h a s  not  ye t  be en  ini t iated ( e .g .  Libya).  The  a v e r a g e  annua l  
n u m b e r  of  n e s t s  in La ga ñ as  Bay, (1 29 4  du r ing  1 9 8 4 - 2 0 0 2 ) ,  r e p r e s e n t s  4 2 . 4  %  of  t h e  total  nes t i ng  ef for t  in 
G ree ce  a nd  2 5 . 7 %  of  t h e  total  ne s t i ng  ef for t  in t h e  Med i t e r r anean .

Figure 3.36 Inter-annual variation of loggerhead turtle nesting activity (em ergences and 
nests) at Lagañas Bay, during the 19-year study period (1984 -2 0 0 2 )
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The  a b s e n c e  of  an  a p p a r e n t  t r en d  in t h e  an nua l  nes t i ng  effort ,  a f t e r  19 y e a r s  of  sy s t e m a t i c  mon i to r ing  in 
L ag añ a s  Bay ( s ee  Figure 3 .3 6 ) ,  shou ld  no t  be  i n t e rp r e t ed  a s  indicat ing a ' s t ab l e  ne s t i ng  popul at i on '  b e c a u s e  
a poss ib le  t r e n d  m a y  be  ob sc u r ed  by t h e  high i n t e r - annua l  f l uc tua t ions  ( s e e  also Limpus,  1995 ) .  It  s e e m s  
t h a t  m o r e  y e a r s  of moni tor i ng  t h e  ne s t i ng  act ivi ty a r e  n e c e s s a r y  to  al low a rel iable eva lua t ion  of t r e n d s  in 
L ag añ a s  Bay.

Fish as a g roup interact at every trophic level and 
can therefore provide an integrated picture of the 
types of change that are occurring. In addition, 
because of their economic im portance, there are 
usually time-series of data for a num ber of species, 
at least from  catches.

Benthic organism s face a different situation. Living 
only on the bottom, they are continuously exposed 
to the am bient w ater quality and serve as indicators 
of the integrated changes occurring in  their 
particular locality. Critically low oxygen levels and 
massive fluctuations in tem perature, pH  or salinity

are relatively rare in  m arine systems com pared w ith 
freshwater systems. Pollution issues are linked more 
w ith  m icro-pollutants than  w ith m acro-pollutants.

Jellyfish (Scyphozoa) m ay serve as an example of 
species that respond to multi-factorial changes.
The abundance of jellyfish in  m any large m arine 
ecosystems throughout the w orld is increasing, 
possibly as a result of a simplification of the 
m arine food web, w hich favours species of the 
low  trophic level. The m oon jellyfish (Aurelia 
aurita), a cosm opolitan species, is no exception. The 
abundance of A. aurita is itself m ediated by hydro-
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Figure 3.37 Regional trends of hazardous substances in fish from north-east Atlantic and 
Baltic regions
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climatic conditions, such as w ater tem perature, 
current speed and w ind strength and it has been 
show n to correlate w ith reductions in the stocks of 
finfish such as herring at a higher trophic level, like 
those associated w ith  the N orth Atlantic Oscillation 
(NAO). The NAO also determ ines the distribution 
and abundance of several jellyfish predators, 
including other jellyfish and finfish.

More than  300 m arine species are considered 
globally threatened by IUCN (2002) and  about 40 
of these are mam m als, birds and m arine turtles. 
Several m arine and coastal species and habitat

types are considered of C om m unity im portance by 
the EC habitats and birds directives. Conservation 
efforts have been enhanced in recent years by the 
establishm ent of m arine and  coastal protected areas; 
however the long-term  survival of several of these 
species remains uncertain.

3.4.3 Key management issues 

Pollution
M acro-pollution sources in open m arine systems 
include m arine oil and gas platform s and the ever- 
increasing m aritim e traffic. Major oil spills in  the
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Figure 3.38 Landings of main commercial species in the Black Sea
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open sea are relatively rare in European waters, but 
have big impacts, also on the coastal zone. M ost of 
sea pollution originates from  land-based sources.
The role of river inflows is relatively m ost im portant 
for enclosed seas like the Baltic and the Black seas.

The pressure of industrial pollution can be show n 
by the elevated levels of heavy metals, pesticides 
and hydrocarbons and plastic derivatives that 
accum ulate in  living fish (Figure 3.37). The data 
show, in almost eveiy case, that concentrations 
in fish tissues have fallen quite consistently since 
1989, w ith the possible exception of lead. This 
is presum ably a result of control and regulation 
policies on land starting to reduce effluents and 
emissions.

N itrogen and phosphorus loads, originating 
from  agriculture and households, encourage 
phytoplankton blooms, which result in 
perturbations of the pelagic system. In addition, 
probably as a result of decreased water 
transparency, bottom -dwelling m acrophytes, along 
w ith their associated communities, are reduced or 
eliminated. For example, substantial shifts in benthic 
invertebrate species tow ards species that favour 
fine organic-rich sediments, typical of nutrient 
enrichm ent, have been noted in the M editerranean 
(De Lei va M oreno et ah, 2000).

A 12 % increase in fishing activity has been seen 
in the M editerranean Sea over the past decade 
and catches have also been rising, particularly 
of the sardine-like and pelagic species. As the 
M editerranean is poor in nutrients, this could

be attributed to nutrient enrichm ent up  through 
the food chain boosting fish production (Caddy, 
1997). However, a positive effect on production 
often corresponds to a negative change in species 
diversity.

The im pact of enrichm ent on the bottom  
com m unities is further exacerbated by the addition 
of suspended organic material to the system, either 
directly from  run-off or from  increased prim ary 
production due to enrichment. This can lead to an 
extension of the anoxic bottom  layer, as in the Black 
and Baltic seas.

Fishing
Fishing has altered the relative abundance of species 
as it removes the larger fish of the target species, 
and also the large top predators. A n example is the 
Black Sea w here the num ber of fish species in annual 
catches has been reduced from  27 to 6 over the past 
tw o decades, although all the species can still be 
found by systematic searching.

The Black Sea was the last European system  to 
be developed as a m odern commercial fisheiy 
and the decline in large pelagic predators such as 
swordfish, Xiphias gladius, tuna, Thunnus thunnus, 
and mackerel, Scomber scombrus is well-docum ented, 
Figure 3.38. As the top predators declined there 
was a tendency for the Black Sea anchovy, Engraulis 
encrasicolus pontius, to increase, and, as show n in 
Figure 3.38, an even m ore dram atic increase in the 
sprat, Sprattus sprattus, rising to a peak in 1979. The 
reason for the subsequent declines in anchovy and 
sprat is complex bu t increased fishing is clearly a
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factor, a phenom enon know n as 'fishing dow n the 
food chain'.

The reduction in num bers and size of cod, Gadus 
morhua, and other whitefish species in the Baltic 
and N orth seas is similar, as these have also been 
the major fish predators in their systems. The result 
tends also in this case to be an eruption of smaller, 
often prey species.

In particular, fishing for industrial purposes, other 
than  direct consum ption, m ay focus on smaller 
species. An example of the im pact of such increased 
industrial fishing relates to sand eels, Ammodytes 
tobianus. During 1970-1990 there was a large 
reduction in  the N orth  Sea num bers of puffin, 
Fratercula artica, a b ird  that feeds m ainly on sand eels 
(European Bird Census Council, 2004).

A further im pact of fishing is by-catch. It is 
evident that by-catches of small whales in the 
M editerranean, the Celtic-Biscay shelf, the N orth 
Sea and the Arctic are creating a significant threat. 
M arine turtles are commonly caught in nets in the 
M editerranean, and this m ay be linked to their 
declining num bers. Physical damage, in  particular 
by traw ling, is also a threat to cold-water corals and 
associated communities as well as to the sea grass 
and Phyllophora beds in  the Baltic, M editerranean 
and Black seas.

The com m on fisheries policy (CFP) seeks to limit 
catches and fishing effort according to scientifically- 
determ ined catch limits (TACs and quotas). This 
has not been entirely successful, as m any stocks are 
still in decline, in some cases to below  the estim ated 
limits for sustainable use. The CFP was recently 
reform ulated, following a w ide consultation, in 
order to incorporate environm ental as well as 
industry  concerns. The concept of sustainability has 
always been im portant although the precautionary 
principle was rather a latecomer to the tools of the 
CFP. There is no doubt that if fish stocks could be 
m aintained around these sustainable limits it w ould 
both help stabilise the w ider aspects of biodiversity 
and ultim ately increase yields.

A num ber of stocks have been targeted for the 
initiation of stock recovery program m es w here 
catches are set lower than replacem ent levels to 
facilitate recovery. The m ost im m ediate targets 
are the stocks of cod, Gadus morhua, and hake, 
Merluccius merluccius, and some cod recovery 
program m es are already under way. To help enforce 
these measures, the Com mission is planning a 
new  C om m unity Fisheries Control Agency, to be 
functional by 2006. The degree of coherence between

European environm ental policy in this respect and 
the CFP, as well as its consistency w ith  the FAO 
Code of Conduct for Responsible Fishing, should be 
further analysed.

Aquaculture
A quaculture production w orld-w ide is m aking 
a significant and  grow ing contribution to fish 
production. A lthough m ost of this industry  is in 
fresh water, it is having increasing impacts on 
m arine systems through nutrient enrichment.
M ore directly, however, aquaculture can affect the 
genetic diversity of w ild populations. C ultured  fish 
species tend to be spaw ned from  a relatively small 
stock of females, m eaning that the genetic diversity 
of cultured populations is m uch less than  in the 
w ild and the broodstock m ay effectively represent 
a som ewhat 'dom esticated' strain. A num ber of 
fish inevitably escape from  their enclosures and 
m ay cause genetic dilution of the w ild type. Since 
aquaculture is veiy intensive, there is also a risk of 
disease epidem ics breaking out which can be spread 
to the local w ild populations.

Major stocks liable to such effects on genetic 
diversity and such impacts include the salmon, 
Salmo salar, in the N orth and Baltic seas, the turbot, 
Scopthalmus maximus, around Spain (Celtic Biscay 
shelf), sea bass, Dicentrarchus labrax, and sea bream, 
Sparus aurata in the M editerranean, and sturgeon in 
the Black Sea.

Invasive alien species
Invasive alien species are frequently introduced 
into m arine ecosystems and m ay have a significant 
im pact on biological diversity. Introduced species 
comprise 23 % of the total flora of Thau Lagoon, 
France (Verlaque, 2001), 20 % of the estuarine biota 
in the N orth  Sea (Wolff, 1999) and 18 % of the total 
biota in the eastern Bothnian Sea (Leppakoski et a l, 
2002).

Vessels provide suitable transportation habitats 
for alien species in ballast waters, sedim ent in 
ballast tanks, sedim ent attached to anchors, and 
hull fouling. O ther m odes of introduction include 
opening of canals that support natural m igration 
(e.g. the Suez Canal). In the M editerranean, for 
example, apart from  introduction through the Suez 
Canal, w hich accounts for 38 % of all alien species, 
the major causes of translocation of species and 
genes are transportation via shipping (25 %) and 
aquaculture (20 %), including stocking.

The International Convention for the Control and 
M anagem ent of Ships' Ballast Water and Sediments, 
under the IMO, was adopted in 2004. U nder this
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Box 3 .9  The N orth  A m erican  je lly fis h  ( Mnemiopsis)  in th e  B lack Sea

The  North Amer i can  jel lyf ish,  M nemiopsis leidyi w a s  acc iden t a l l y  i n t roduced  into t h e  Black S ea  in t h e  ear l y  
19 80 s ,  poss ib ly  wi th ba l l as t  water .  The  n u m b e r s  of  M nem iopsis exp l od ed  a nd  in doing so  de p l e t e d  na t i ve  
ich thyo - a nd  m es o -z o o p l a n k to n  s t ocks ,  t h e r e b y  d a m a g i n g  t h e  food bas i s  for  t h e  r e c r u i t m e n t  of pe lagi c fish 
spe c i e s  to  such  an  e x t e n t  t h a t  it con t r i bu t ed  to  t h e  col lapse  of  en t i r e  Black Se a  commerc i a l  f i sher i es  in t h e  
la te  1 9 8 0 s  (FAO, 1997 ) .  Eventual ly,  however ,  t h e  M nemiopis popu la t i on  w a s  r e du ce d ,  poss ib ly  wi th t h e  help 
of  an  i n t roduced  control  a g e n t ,  a n o t h e r  jel lyf ish,  Beroe. For e x a m p l e  t h e  an ch o vy  ha s  m a n a g e d  a m o d e s t  
r e cove ry  in r e c en t  y ea r s ,  a p p a re n t l y  w i tho u t  f u r t h e r  i n t e r f e r ence  f rom th e  initial newcomer .

Box 3 .1 0  M anila  clam  ( Tapes philippinarum ) in th e  A dria tic

A mo ng  al ien spe c i e s  in t h e  Venice lagoon  in Italy,  t h e  Manila c l am ,  Tapes philippinarum  is su r e ly  t h e  m o s t  
w e l l - ad ap t e d  and  w id e sp r e a d  spe c i e s  in t h e  en t i re  lagoon bas in.  This  spec i e s ,  a na t i ve  of  t h e  Indo-Pacif ic 
a r e a ,  w a s  i n t roduced  into t h e  lagoon  in 1983 ,  to  e n h a n c e  t h e  a qu a c u l t u r e  act ivi t ies  in a d e p r e s s e d  per iod 
for  t h e  f i shery  an d  aq u a c u l t u r e  s e c t o r  in t h e  lagoon.  The  exp lo i ta t ion  of t h e  c lam ba n k s  r e p r e s e n t s  one  
of  t h e  ma in  so u r c e s  of env i r on m e n t a l  d i s t u rb an ce  in t h e  Venice lagoon.  The  mechan i ca l  ha rve s t i n g  of 
c l am ,  de v e l o pe d  s i nce t h e  beg inn ing  of  199 0s ,  now cons i s t s  of a b o u t  6 00  b o a t s  equ ip pe d  with mechan i ca l  
d r e d g e s ,  ope r a t i ng  w i th ou t  an y  kind of  m a n a g e m e n t  s t r a t egy ,  and  caus ing  h e a v y  s t r e s s  on bo t t om  
co m m u n i t i e s  an d  t h e  who le  lagoon e c o s y s t e m  (Pranovi  e t  at., 2004 ) .

At p r e s e n t ,  I tal ian ca tch  of all 'mu ss e l s '  is t h e  l a rg e s t  in EU, e s t i m a t e d  to  be  4 6  0 0 0  t o n n e s  in 2002  
(Eu ro s t a t ,  2004 ) .

Convention, Parties are encouraged to take more 
stringent m easures to m itigate the transfer of 
harm ful aquatic organism s through ships' ballast 
w ater and  sediments.

A quaculture introductions are prim arily intentional 
bu t often include associated non-target species, 
including parasitic organisms. Aquaculture 
production has been increasing steadily since the 
1970s. Nevertheless, the num ber of introduced 
species has been fairly stable, w ith the exception 
of a peak in accidental introductions in the 1980s. 
This suggests the success of policies for regulating 
aquaculture in line w ith the Convention on 
Biological Diversity and the Code of Practice of the 
International Council of the Exploration of the Sea 
(ICES, 1995), through m easures enforced in m any 
European countries (licence systems, other legal 
m easures, quarantines).

Nature conservation
N ature conservation is an im portant and growing 
elem ent in the coastal and m arine environm ent. 
Significant areas of im portant coastal and  m arine 
habitat types and habitats of endangered m arine 
species such as the M editerranean m onk seal 
Monachus monachus, the sea turtle Caretta caretta 
and others have been proposed for inclusion in the 
Natura2000 Network, see Figure 3.39.

3.4.4 Conclusions

Seen in an ecosystem context, the loss of biodiversity 
in all European seas and coasts is considerable 
and shows little sign of being reduced. The only 
area of progress, although not spectacular, is 
the im provem ent in the abiotic conditions of the 
Black Sea, w hich was badly dam aged in the past; 
conditions in the M editerranean Sea rem ain critical.

Issues w here urgent action is needed are:

• counteracting the continuous loss and 
fragm entation of natural habitat areas on 
the coastline as well as soil erosion, caused 
by urbanisation, tourism  and infrastructure 
developm ent.

Issues w here m ore concrete efforts are needed are:

• restoration of fish stocks;
• reducing pollution from  land based sources;
• reducing the risks of oil spills;
• conserving threatened and endangered m arine 

species;
• effective m anagem ent of aquaculture in order 

to decrease the risks of pollution and genetic 
erosion;
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Figure 3.39 Percentage of coastal surface covered by Natura2000 designated areas
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N o t e :  Refers  to  10  km  z o n e  fo r  t e r r e s t r i a l  an d  fo r  m a r in e  s ide ,  re spec t ive ly .
S o u r c e :  EEA, 2 0 0 5 .

• controlling and reducing the increased
num bers of invasive alien species in the m arine 
environm ent.

3.5 Wetlands

All EEA m ember countries, which include the EU 
Member States, are Contracting Parties to the Ramsar 
Convention on Wetlands (1971) and therefore use the 
convention as a common policy framework regarding 
wetlands. The convention defines wetlands as 'areas 
of marsh, fen, peatland or water, whether natural or 
artificial, perm anent or temporary, w ith water that 
is static or flowing, fresh, brackish or salt, including 
areas of m arine water the depth  of which at low tide 
does not exceed six metres'.

A m ain activity w ithin the Ramsar Convention is 'fo 
develop and m aintain an international netw ork of 
w etlands w hich are im portant for the conservation 
of global biodiversity and for sustaining hum an life 
through the ecological and hydrological functions 
they perform '.

The 32 EEA m em bers countries including 
Switzerland have designated 673 Ramsar sites 
(excluding territories overseas), covering 8 180 
418 ha (September 2004) see Figure 3.40. This area 
represents about 19 % of the total w etland area of 
these countries (Nivet and Frazier, 2002; 2004).

A high percentage of designated Ramsar w etland 
sites are also designated as special protection areas 
(SPAs) under the EU birds directive. W ith the 
introduction of the EU habitats directive in 1992, 
further em phasis was placed on the designation 
of priority w etland types as special areas of 
conservation (SACs), resulting in combined 
SPA/SAC w etland sites.

Concern about the extent of drainage and dam age 
to traditional agricultural landscapes, including 
w etlands, as a result of subsidised intensification of 
agriculture under the com m on agriculture policy, 
led to Article 19 (National A id in  Environm entally 
Sensitive Areas) of a Council Regulation on 
Im proving the Efficiency of A gricultural Structures 
(789/85).

Currently, the com m on im plem entation strategy 
for the EU w ater fram ework directive includes 
horizontal guidance on wetlands.

3.5.2 Trends in habitats and species

The contracting parties to the Ramsar Convention 
report on the designated site status at the time 
of designation and ideally at six-year intervals 
thereafter. Figure 3.41 presents an analysis of these 
reports, showing the majority of Ramsar sites as 
having mainly slightly negative developm ent in 
ecological state.

Progress towards halting the loss of biodiversity by 2010



A ssessing progress in selected ecosystem s

Figure 3.40 Map of distribution of Ramsar sites within the EEA member countries (open 
circles), indicating sites designated to protect threatened species (green)

Ramsar s i te s  within  
th e  EEA m em ber  
coun tr ies

O R a m s a r  s i te

Note: T h e  loca t ions  of d e s ig n a t e d  R a m s a r  s i t e s  a r e  s h o w n  on th is  m a p  a s  c irc le s  which  a r e  no t  re la te d  to  t h e  sc a le  of t h e
d e s ig n a t e d  w e t la n d s .

Source: R a m s a r  s i t e s  d a t a b a s e ,  S e p t e m b e r  2 0 0 4 .

Figure 3.41 Change in the ecological status of Ramsar sites within the EEA member countries 
according to national reports to the Ramsar Convention
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Source: R a m s a r  s i t e s  d a t a b a s e ,  S e p t e m b e r  2 0 0 4 .
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Figure 3.42 Relative population size of water bird species for 1989-2002  within Ramsar sites
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S o u r c e :  IWC a n d  R a m s a r  s i t e s  d a t a b a s e ,  O c to b e r  2 0 0 4 .

The national reports have been criticised for 
presenting outdated  inform ation and lacking in 
consistency. To achieve better inform ation about 
the ecological conditions and biodiversity status 
of w etlands designated as Ramsar sites, Wetlands 
International conducted a questionnaire-based 
survey in  2004.

Table 3.1 sum m arises the feedback obtained from 
the EEA countries w ith  respect to 21 key factors. The 
survey appears to indicate that since at least 1993, 
there has been a slight overall im provem ent in the 
ecological and biodiversity status of w etlands and 
therefore the analysis show n in Figure 3.41 m ay be 
too pessimistic. Conservation m anagem ent m easures 
and the involvem ent of local communities were 
rated  as very positive. Ramsar site designation was 
almost always d ted  as leading to better maintenance 
of ecological character, bu t SPA designation was 
thought to be a stronger m echanism  in some EU 
country reports.

The biodiversity status of w etlands was mostly 
reported  to be the same as the ecological status, 
although, according to case studies cited by the

country authorities in  their responses, there are 
specific concerns about m any IUCN red-listed 
species and birds directive Annex 1 species, 
resulting from  continuing developm ent pressures.

Trends for selected waterbird species 
W etlands International's W aterbird Census (IWC) 
has delivered data for 12 w aterbird species that 
depend on various w etland habitats, Figure 3.42. 
The overall relative population size trend  was stable 
or slightly positive for 1989-2002.

3.5.2 Pressures on R a m sa r  sites

Threats to Ramsar sites are reported  by contracting 
parties to the Convention. W ithin sites, the most 
significant impacts recorded are due to physical loss 
or modification of habitats, agriculture, and various 
forms of pollution, the last being the m ain threat 
w ithin the surrounding catchments. Figure 3.43 lists 
the threats to Ramsar sites according to national 
reports.

A m ong the key factors reported  in the 2004 survey 
(Table 3.1), consistent strongly negative drivers
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Table 3.1 Change in ecological and biodiversity status of wetlands since 1993 (or 1991), 
and their causes
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Figure 3.43 Site-related threats as reported to the Ramsar Convention
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were urban developm ent, agricultural runoff, water 
abstraction, drainage, dam m ing and alien invasive 
species. Excessive fishing and hunting were also 
reported. Interestingly, tourism  was considered to 
be either a strongly positive or a strongly negative 
driver, and is therefore w orth further consideration.

Intensification of agriculture, often supported  
through the EU CAP, has in the past been 
considered to be one of the m ost im portant drivers 
of change regarding w etlands and biodiversity (see 
Figure 3.43). In the 2004 survey, however, further 
changes due to agricultural intensity were mostly 
reported  as declining.

Introduced plant and anim al species are w idespread 
in European w etlands and some of them  m ay be 
considered as invasive alien species, posing a threat 
to biodiversity. The contracting parties reported 
the presence of invasive alien species in a lim ited 
num ber of Ramsar sites (48 out of 673) and the issue 
of invasive alien species was highlighted as a cause 
of change of ecological status by a few respondents 
to the 2004 survey (see Table 3.1).

3.5.3 Key policy developments

The Ramsar Convention's 8th conference of the 
parties in 2002 m arked a m ilestone in  progress 
tow ards completing the Convention's overall policy 
fram ework to respond to the pressures noted in

previous reports on w etlands in  Europe (see EEA, 
2000). Resolution VIII.34 on 'Agriculture, w etlands 
and w ater resource m anagem ent ' was adopted 
as a response to the recognition that agriculture 
was a major threat. The resolution encouraged 
contracting parties to adopt, by 2005, specific 
m anagem ent planning which, am ong other targets, 
aim  to 'm inimise the adverse im pacts of agricultural 
practices on w etland conservation'.

Contracting parties in Europe have continued to 
designate w etlands under the Convention, although 
the rate is now  declining (see Figure 3.44). The 
Convention is therefore regarded as a relatively 
m ature instrum ent, w ith  a large proportion of 
priority w etlands in Europe already designated.

In an independent report by the W orld Bank w ith 
WWF (Castro et a l, 2002), Ramsar site designation 
was considered to be a significant factor in 
increasing conservation success.

Reporting to the Ramsar Convention Bureau on 
restoration of Ramsar sites in  the period 1998-2002 
was undertaken by countries, am ong which 
Denmark, Germany, the N etherlands, Romania, 
Slovenia and  Sweden show ed m any activities in 
w etland restoration. Conservation m anagem ent and 
restoration of w etlands features as a target in about 
80 % of projects financed by Life-Nature funds in 
the EU-15 (EC, 2003). Currently the LIFE project
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Figure 3.44 Number of Ramsar sites and cumulative area designated since 1994 within EEA 
member countries
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database contains 90 projects related to raised 
bogs, mires or fens and 112 projects dealing w ith 
freshwater habitats.

3.5.4 Conclusions

The overall outlook for the w etlands of international 
im portance appears to be slightly positive, at least 
in the m edium  term, thus contributing to reaching 
the 2010 target of halting the loss of biodiversity in 
Europe. The sites are still facing im portant threats, 
w hich m ight have a different w eight than  in the rest 
of the w etlands in Europe, due to the outstanding 
biodiversity im portance of the Ramsar sites. In 
the majority of sites, there have been negative 
changes in ecological state, which, w hen further 
analysed according to key factors, allowed a slightly 
optimistic evaluation of progress.

On the side of progress is the evidence that:

• areas designated as Ramsar w etlands in Europe 
have increased steadily in the past decade;

• w ater b ird  census shows stable populations;
• restoration projects have been im plem ented in 

m any countries;
• local com m unity awareness has increased in 

m any countries.

Issues w here urgent action is needed are:

• reversing the trend  of the continuing w etland 
habitat loss in Europe;

• rem oving pressure from  w ater abstraction, 
drainage or damming;

• rem oving underlying causes for conversion of 
w etlands to afforested land.

Issues w here m ore concrete efforts are needed are:

• minim ising agricultural run-off of fertilisers 
w here this still occurs;

• excessive hunting and fishing still reported;
• unspecified pollution sources pose significant 

threats;
• urbanisation and transport developm ent 

has been contributing to significant habitat 
fragmentation;

• tourism  and recreation are considered an 
im portant driver of change.

3.6 Mountain ecosystems

M ountain environm ents in Europe host significant 
biodiversity, bu t the ecosystems they contain are 
vulnerable, particularly w hen subjected to rapid 
changes, because of the low  productivity and slow 
response rates of organisms. More than 2 500 out of 
about 11 500 vascular plant species registered for 
the European continent are found mainly above the 
tree line (Väre et a l, 2003). European m ountains also 
host m any endem ic species due to their isolation 
and special climate conditions com bined w ith  their 
biogeographic histoiy, see C hapter 4.
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Figure 3.45 Major mountain ranges of Europe
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Source: EEA b a s e d  on GTOPO30 (d a t a  ava i lab le  f ro m  U. S. Geological S u rv ey ,  EROS Data  C en ter ,  S ioux  Falls, S o u th  D a k o ta ,  USA).

Recent changes in  traditional uses of land, such as 
abandonm ent of farm ing and livestock grazing, 
are also influencing m ountain vegetation as well as 
species diversity. These changes are accom panied 
by large-scale industrial projects, like dam m ing 
for hydroelectric power, mining, and transport 
infrastructure, often w ith quite drastic consequences 
for nature and biodiversity. A large part of European 
m ountain areas are also im portant tourist sites and 
recreational landscapes, w ith  increased pressures, 
for example from  the developm ent of ski resorts. 
From a longer time perspective, climate change is 
predicted to have substantial im pacts on m ountain 
ecosystems.

The special need to consider m ountain areas 
has been recognised politically in the past few 
decades. The Convention on Biological Diversity 
has established a special 'M ountain Biodiversity 
Program m e of Work' and recently asked the parties 
to report on m easures taken regarding m ountain 
biodiversity.

The sustainable developm ent and protection of 
European m ountain areas and  their ecosystems is

supported  by m any policies including the common 
agricultural policy, particularly through the 
im plem entation of agri-environm ental measures, the 
habitats and birds directives, the w ater fram ework 
directive and the EU Soil Protection Strategy.

Regional initiatives include:

• The C onvention on the Protection of the 
Alps (1995, involving eight countries and  the 
EU), w hich aims to preserve and  protect the 
Alps, and  the m any collaborative netw orks 
established for the region (e.g. the International 
C om m ission for the Protection of the Alps, the 
Alliance in the Alps, the N etw ork of A lpine 
Protected Areas).

• The C harter for the Protection of the Pyrenees, 
w hich aims to protect the fauna and flora along 
w ith  the developm ent of sustainable tourism , 
transportation and agriculture.

• A long-term  cooperation in  the Scandes, and 
adjacent high boreal and  Arctic areas (e.g. via the 
N ordic Council of Ministers) related to the Sami 
people and  reindeer m anagem ent, tourism  and 
biodiversity.
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• A num ber of initiatives for the six countries 
connected to the Carpathians, for example the 
Fram ew ork Convention on the Protection and 
Sustainable D evelopm ent of the C arpathians 
(2003), the C arpathian Ecoregion Initiative (a 
netw ork of NGOs and research institutes) and 
the Association of C arpathian National Parks 
and  Protected Areas.

Several of these initiatives have paid  considerable 
attention to the m anagem ent and restoration of the 
populations of the large predators and the conflicts 
related to this.

3.6.1 Trends in mountain biodiversity

The m ountain regions of Europe have a high 
proportion of natural or sem i-natural area, of which 
forests as well as pastoral landscapes are significant. 
M ontane grasslands, above the tree line, are form ed 
m ainly under influence of extensive transhum ance 
(the seasonal long-distance m ovem ents of herds). In 
line w ith  the general developm ent of H igh N ature 
Value farm land systems discussed in Section 3.1, 
traditional farm ing in the m ountains has decreased 
considerably during recent decades, resulting in 
a change in habitats and biodiversity. In some

m ountain areas, forest plantations have replaced 
traditional land use, see also Section 3.2.

Trends in selected species groups 
The populations of several large herbivores in 
the Alps have increased, partly as a result of 
direct hum an actions such as réintroductions, see 
Figure 3.46. However, the long-term  developm ent 
is hard  to predict since there is increasing hum an 
pressure and changes in land use.

The Southern chamois, Rupicapra pyrenaica, nearly 
became extinct because of intensive hunting and 
poaching. Regulation of hunting over 40 years has 
led to an increase in  the population in  the Pyrenees, 
the Cantabrian M ountains and the A pennines from  a 
few thousand to 50 000.

But there are also negative examples. The Pyrenean 
ibex, Capra pyrenaica pyrenaica, for example, has 
been in decline for centuries because of hunting.
The small residual population in  Spain has 
recently also faced other threats such as a lack of 
habitats, com petition w ith other ungulates, hum an 
disturbance, poaching, and insufficient genetic 
diversity. These led to a serious decline in  the 
population and eventually extinction (of the last 
individual by a falling tree) in 2000.

Figure 3.46 Number of culled chamois (Rupicapra rupicapra) and red deer (Cervus elaphus) in 
the Swiss Alps and Jura mountains

N u m b e r  of  culled a n im a ls  
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Note: T h e r e  a r e  a lso  s o m e  n e g a t iv e  t r e n d s  fo r  c h a m o is ,  fo r  e x a m p l e  t h e  s p e c ie s  h a s  d e c r e a s e d  d ra m a t ic a l ly  in r e c e n t  y e a r s  in t h e
w e s t e r n  C a r p a th ia n s .

Source: Loison e f  a / . ,  2 0 0 3 .
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Figure 3.47 Summary of the causes of change of 49 selected butterfly species in the Alpine 
biogeographic region in their selected habitats
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g iven .

European m ountain ranges are centres of richness 
for butterfly species. Butterflies are under pressure 
from  habitat loss, land abandonm ent, and 
fragm entation of habitat (Figure 3.47).

As already m entioned, European m ountains host 
a large num ber of vascular plants (but also, for 
example, bryophytes). Little inform ation exists to 
reflect the population developm ent of common 
plant species in  m ountains but, for example, species 
dependent on traditional land use, such as high- 
altitude m ountain flora, can be expected to be 
decreasing. Particular attention should be paid  to a 
num ber of species that are endem ic to mountains. 
This is supported  by the fact that about one th ird  of 
the approxim ately 5 500 vascular p lant species in the 
Alps are considered extinct, endangered, vulnerable 
or rare.

Species and regions in need of special attention 
Several threatened m ountain species are high in 
the public awareness (flagships for conservation) as 
well as being associated w ith  conflicts and costly to 
m anage and conserve. This is typically the case for a 
num ber of big predatory species.

The wolverine, Gido gulo, is the only large 
m am m alian predator in Europe naturally confined 
to m ountains. The m ain diet of wolverines is semi­
dom esticated reindeer. Long-term hunting and 
persecution has led to a reduction in  population size 
and distribution. Wolverines are now  protected, bu t 
the total population in  northern  Europe is less than 
1 0 0 0 .

The brow n bear, Ursus arctos, originally w idespread 
in Europe, is today largely confined to m ountains

(and the boreal forest) and is at least regionally one 
of the rarest large m am m als in Europe. In w estern 
Europe, the species has long been in decline because 
of expanding hum an populations and conflicts 
w ith  husbandry, deforestation, and hunting. In 
some boreal areas, in particular in Sweden and 
Finland, the approxim ately 2 000 bears occur at low 
densities, but, because of protection, the population 
is expanding slightly. A substantial num ber of bears 
can also be found in  the Carpathians (Romania, 
Slovakia) and the Balkan m ountains (Bulgaria, 
Greece). The w estern European populations (in 
the Pyrenees, Cantabrian M ountains, Trentino 
Alps, Apennines) are veiy small and fragm ented.
In Austria, bears are being reintroduced (the 
population is now  15-20 individuals).

The brow n bear is highly rated by people in favour 
of conservation but less appreciated by local people, 
because of dam age to husbandly  bu t also general 
fear. Negative campaigns and/or hunting (both 
w hen regulated and by poaching) have given bear 
issues a certain political standing.

Bearded vultures, Gypaetus barbatus occur in 
m ountain regions of Europe. H unting, poisoning 
and abandonm ent of traditional herding (less 
food for vultures) during the last century resulted 
in a serious decline in abundance to some one 
h undred  pairs in the Pyrenees, Alps, Corsica 
and Crete (WWF, 2002; CEC, 2000). A num ber 
of projects, several supported  by EU Life funds, 
have been carried out to prom ote the species, by 
réintroduction, prom oting traditional land  use, 
etc. For example, since 1986, 2-3 captive-bred 
individuals have been released on the French side of 
the Alps each year.
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Table 3.2 Numbers of species in each category of threat in the Carpathians

S y stem a tic  group Critically
endan gered Endangered Vulnerable Extinct Extinct in the  

wild
Data

deficien t
V a sc u la r  p la n t s 39 135 155 13 1 1

M a m m als 2 12 44 2 - -

Birds 7 11 11 - - -

Rept i les  an d  a m p h ib i a n s 1 6 7 - - 3

Fishes  a n d  l a m p re y s 3 14 11 2 - -

I n v e r t e b r a t e s 74 125 141 - - -

Total 126 30 3 3 6 9 17 1 4

Source: WWF, 2 0 0 2 .

The richness of species in  m ountain regions, and 
the high degree of endemism , is reflected in the 
overall threat status, for example as show n by an 
assessment for the C arpathian m ountains (Table 3.2).

Traditional breeds of dom estic animals in  the 
C arpathians, such as the C arpathian red  and greyish 
brow n cattle, are also critically endangered as a 
result of declining traditional farm ing practices.
This problem  is not specific to the C arpathians as 
91 % of m ountain breeds of sheep in w estern Europe 
are threatened. The reasons for the decline are a 
combination of crossbreeding to im prove m eat 
and/or m ilk production and abandonm ent of 
traditional husbandly  systems (Brook and Ryder, 
1979).

3.6.2 K ey m anagem en t issues

Population, development and changes in land use 
Socio-economic developm ent is a major driver of 
changes in biodiversity in m ountain areas. Many 
such areas show an increased utilisation, especially 
through increase in tourism  and  the developm ent 
of transport infrastructure. On the other hand 
hum an populations in m ountain areas are generally 
declining and ageing. However, different m ountain

Box 3 .1 1  R eindeer husbandry in th e  Scandes

R eindee r  h u s b a n d r y  is a t radi t ional  p r ac t i ce  of  t h e  Sami  peop le ,  which pe r s i s t s  in a m o d e r n  form.
Part icular ly in S w e d e n  a nd  Norway,  t h e  h u s b a n d r y  is migrat i onal ,  wi th r e i n de e r  f e ed ing  in t h e  m o u n t a in s  for  
p a r t  of  t h e  year.  In Finland,  t h e r e  h a s  be en  a gene ra l  i nc r ea s e  in t h e  n u m b e r  of r e i nd ee r  s i nce t h e  1950s ,  
whi le t h e  n u m b e r  of  an im a l s  in S w e d e n  a n d  Norway  i nc r ea s ed  s t rong ly  du r ing  t h e  1 9 8 0s  (d ue  to  ex t e ns ive  
su p p l em en t a l  f e ed ing  dur ing  w in te r )  which r e s u l t ed  in h e a v y  graz ing e ff ec t s  on dry  ve ge t a t i o n  hab i t a ts .
The  n u m b e r  of r e i n de e r  h a s  d e c r e a s e d  du r ing  t h e  p a s t  d e c a d e ,  p e r h a p s  a s  a r e su l t  of low win t e r  food 
a b u n d a n c e .

High n u m b e r s  of r e i nd ee r  in dry,  l i che n -d om ina t e d  a r e a s  in no r t he rn  Norway,  Finland a nd  s o m e  pa r t  of 
S w e d e n  ha v e  r e s u l t ed  in s e r i ou s  ove rg raz ing  of  t h e  vege t a t i o n .

D e c re a se  in t h e  cove r  of l i chens  on F innm arksv id da ,  Norway a s  a r e su l t  of  r e i n de e r  graz ing  an d  t r amp l ing  
( J o h a n s e n  an d  Kar lsen,  1998) .

regions m ay show  different patterns (Figure 3.48). 
The Alps is the major exception to the general 
decline, the population having increased in the 
French Alps and in several parts of the Swiss and 
A ustrian Alps. This trend  is veiy m uch influenced 
by am enity urbanisation w ithin easy reach of large 
cities.

There has been a general decrease in traditional 
farm ing practices in m ountain areas. The decrease 
has till now  been stronger in the western than  in 
the eastern parts of Europe. A bandonm ent usually 
reduces the earlier great richness of habitat types 
on a landscape scale, and negatively affects the 
biological diversity associated w ith the habitats 
form ed by traditional farm ing (N orderhaug et ah, 
2000). Some species, however, are benefiting from  
the increased am ount of shrub and woodlands.

Traditional pastoral activity, including the seasonal 
long-distance m ovem ents of herds (transhum ance) 
in several m ountain areas, like the Pyrenees, has 
dim inished considerably. In the past, shepherding 
brought animals to appropriate pastures at the 
right time, including those above the tree line, and 
also burned  scrublands to im prove the grazing. 
Generally sheep are now  left to w ander at random
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Figure 3.48 Change in population between 1991 and 2001 in mountain ranges in Europe
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over w ide areas, which results in over-grazing 
in some patches and  the invasion of scrubland in 
others. Forest re-grow th and coniferous plantings 
are an increasing element, replacing old grazing in 
several areas.

The tourism  sector is increasing its relative 
importance in most m ountain areas; for example 
the Alps now  receive some 100 million tourists 
each year. There is thus an increasing pressure to 
develop m ountain areas for tourism. Tourists visit 
m ountains for a w ide range of activities. A particular 
case is w inter activities and ski resorts, where the 
preparation of ski pistes often has substantial impacts 
on the natural vegetation cover, resulting in erosion.

The increased pressure from  hum an land-use in the 
m ountains will inevitably lead to the developm ent 
of infrastructure such as roads. M ountains m ay 
also be intensive passages for m ore long-distance 
transport. For example nearly 150 million people a 
year cross the Alps, and heavy freight transport is 
also intense. Increased pressure from  rail and road 
traffic can be also be seen betw een France and Spain, 
w here traffic goes mainly by the coastal routes at 
either end of the Pyrenees. This increased traffic, 
and im proved roads and railways, including new  
tunnels, fragm ent untouched areas and pollute and 
deteriorate the quality of recreation areas.

M ountains are subject to long-range air pollution. 
Dam age from  air pollutants has stabilised in

^ a n a r y  Is.

M adeira Is.
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Figure 3.49 Change in species richness on 30 high summits of the eastern Alps during the 
twentieth century
C h a n g e s  p e r  d e c a d e  ( % )
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recent years, bu t should be further brought down.
A num ber of heavy industries, often connected 
w ith mining, e.g. smelting plants, are located in 
m ountains. There are examples, including from  the 
Scandes, of heavy m etal pollution w hich has been 
show n to im pact biodiversity at quite some distance. 
A lthough there were significant reductions in 
industrial ou tput in  the Carpathians during the first 
few years of the economic transition process, air, 
w ater and  soil pollution caused by industry  are still 
major threats to the region's biodiversity.

Climate change
M ountain areas can be considered as 'early w arning 
systems' for climate change because they have 
different climatic belts at different altitudes, which 
contain biological communities for which climatic 
condition is a limiting factor. Even small climate 
changes, in particular at higher altitudes, can 
thus be expected to be reflected in the responses 
of biological diversity. For example in the Alps, 
G rabherr et a l, 2002 have dem onstrated an upw ard  
m igration during the tw entieth century which has

led to an increase in  the richness of plant species on 
m ountain sum m its (see Figure 3.49).

Species com position in m ountain areas is predicted 
to change during the coming decades. A 3 °C 
increase in tem perature, well w ithin the predicted 
range for 2100, corresponds to a shift in species 
distribution of 300-400 km  to the north  in tem perate 
zones, or 500 m  in elevation (Hughes, 2000). Many 
species will have difficulties in responding to such 
rap id  change by m igration or adaptation and are 
likely to become m ore restricted in distribution 
or extinct (Root et a l, 2003). Experiments 
w ith  tem perature enhancem ents have show n 
disintegration of existing plant com m unities as 
species respond individually rather than  as an 
assemblage to the changes.

A sim ulation of possible tree-line changes in the 
Swedish m ountains, based on the predictions of 
regional climate m odels, show s that the alpine tree­
less heaths m ay (if climate change overrides other 
factors) be reduced  by 75-85 % by 2100 as a result
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Table 3.3 Sites of Community importance (habitat directive) in the Alpine biogeographic 
region (EU-15)

M ember S tate
MS area Alpine region S ite s o f Com m unity im portance

(km 2) Area (km 2) Number Total area (km 2)
Au str ia 83  8 58 47  04 0 103 6 25 0

Finland 3 3 7  3 00 16 39 0 19 17 901

F rance 5 47  0 30 30  70 0 129 9 34 6

G e r m a n y 3 5 7  021 4  160 43 1 4 1 3

Ita ly 30 1  2 30 50 081 4 5 2 12 4 3 5

Spain 4 9 7  3 35 9 500 63 4  6 6 4

S w e d e n 4 1 4  8 6 4 100  60 0 146 4 4  66 8

Total 2 5 8 4  6 50 2 5 8  47 1 95 9 9 6  4 6 0

Source: ETC/NPB, 2 0 0 3 .

of upw ard  m igration of the tree line (M oen et al., 
2004).

Policy responses
Within the framework of the Natura2000 process, 
the Commission has adopted a list of 959 sites of 
Community im portance for the Alpine biogeographic 
region, covering seven M ember States, Table 3.3. The 
enlargement of the EU w ith 10 new  M ember States 
in 2004 means that additional sites m ust be added, 
particularly in the Carpathian mountains.

A num ber of o ther EU program m es and  directives 
recognise m ountain areas in  need of special 
attention, including the com m on agricultural policy 
(agri-environm ental m easures), the European 
Regional D evelopm ent Fund (efforts to prom ote 
sustainable developm ent, e.g. in  the Alps), the 
EU Directive on Less Favoured Areas CEE 75/268 
(m ountain forests) and the EU w ater fram ework 
directive (m ountain areas w ith  im portant water 
catchments). There are no easily available sources 
of precise inform ation on the extent to which these 
policies cover m ountain regions.

3.6.3 C onclusions

There is not m uch evidence of progress in reducing 
threats to and enhancing the biological diversity of

m ountains in European countries, w hich are subject 
to rap id  changes. The 2010 target m ay be partly 
m et in areas w here traditional uses and activities 
continue to shape the ecosystem structures.

O n the side of progress is the evidence that:

• populations of some endangered large 
carnivores and  herbivores are increasing due to 
successful managem ent;

• long-range pollution has stabilised while the 
threat of pollution from  industry  is relatively 
local.

Issues w here urgent action is needed are:

• minim ising the high risk of local extinctions of 
several species;

• counteracting the already visible effects of 
habitat fragm entation and/or change due to 
changes in land use.

Issues w here m ore concrete efforts are needed are:

• minim ising the effects of developm ent of 
tourism  infrastructure and long-range transport;

• reversing the strong trend  of abandonm ent of 
traditional uses (farming, grazing).
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4 The EU and global environmental 
issues

4.1 Local pollution and long-range 
transport of pollutants

Pollution by oxygen-consum ing substances 
and phosphorus has been reduced m arkedly in 
recent years as a result of lower discharges from 
wastewater treatm ent plants and  industry. Pollution 
by heavy metals and some other heavily-regulated 
chemicals is also decreasing. This resulted in an

average im provem ent in  w ater quality in European 
rivers and lakes during the 1990s (EEA, 2004b).

On the other hand  releases and deposition of 
nitrogen com pounds have not reduced noticeably. 
N itrogen is released into the atm osphere from  fossil- 
fuel combustion and the application of fertilisers 
and spreading of m anure in agriculture. It returns 
to land as dry and wet deposition, as oxidised

1000
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Box 4 .1  Exposure o f ecosystem s to  ac id ifica tio n , eu tro p h ica tion  and ozone (C S I 0 5 )  —
M ay 2 0 0 5  assessm ent

• E utroph ication  h a s  fal len sl ight ly s ince  1980 .  However ,  only l imi ted fu r t h e r  i m p r o v e m e n t  is e x p ec t ed
by 2 0 1 0  wi th cu r r e n t  plans.

• T he r e  ha ve  be en  c l ea r  r educ t i ons  in ac id ifica tion  of Eu rope ' s  e n v i r o n m e n t  s i nce 1980 ,  bu t  wi th s o m e  
tai l ing off in t h a t  i m p r o v e m e n t  a f t e r  2000 .

• Most  agr i cul t ura l  c rops  a r e  e x p o s e d  to  ozone levels  e xc eed in g  t h e  EU long - t e rm  obj ec t ive  and  a
s ignif icant  f ract ion a r e  e x p o s e d  to  levels  a b o v e  t h e  t a r g e t  va lue .

Figure 4.1 Exceedance of the critical loads for eutrophication in Europe (as average 
accumulated exceedances), 2000 (Version 1.00)

S o u r c e :  UNECE, 2 0 0 5 .
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or reduced nitrogen. N itrogen is also transferred 
directly to w ater bodies — rivers, lakes and 
groundw ater — from  m anure and the application of 
fertilisers in agriculture.

Excess nitrogen in the environm ent causes 
acidification and eutrophication (over-fertilisation) 
and subsequent pressures and im pacts on sensitive 
ecosystems and species (Box 4.1, Figure 4.1).

Tropospheric ozone is potentially one of the most 
phytotoxic of the major air pollutants. Typical 
sym ptom s of the effects of increased ozone 
concentrations on plants are visible leaf injuries, 
g row th and yield reductions and altered sensitivity 
to biotic and abiotic stresses (Box 4.1).

The effects of eutrophication and acidification 
often occur far from  the sources of pollution, as 
a result of transfers through the atm osphere and

w ater bodies. M arine and  coastal and other aquatic 
ecosystems, grasslands and forests, are all sensitive 
to eutrophication (Box 4.2, Figure 4.2), w hich has 
become a w idespread problem  — both globally and 
w ithin Europe.

4.2 Climate change

The interlinkages between biodiversity and 
climate change have been recognised on a 
global level through cooperation between the 
three 'Rio Conventions': the UN Convention on 
Climate Change, the UN Convention to Combat 
Desertification and the UN Convention on Biological 
Diversity. At the EU level, the 6th environm ental 
action program m e identifies 'tackling climate 
change' as a major area and, although biodiversity is 
not addressed explicitly, the targets and actions will 
be of relevance for Europe's biodiversity (Table 4.1).

Box 4 .2  N u trien ts  in tra n s itio n a l, coastal and m arin e  w a te rs  C S I-2 1  (EEA)

P h o s p h a t e  c on ce n t r a t i o n s  in s o m e  coas t a l  s e a  a r e a s  of t h e  Baltic a n d  North s e a s  hav e  d e c r e a s e d  ove r  
r e c e n t  y e a r s ,  bu t  t h e y  ha v e  r e m a in e d  s t ab l e  in t h e  Celtic s e a  an d  i nc r ea s ed  in s o m e  I tal ian coas t a l  a r e a s .  
Ni t ra te  co nc e n t r a t i o ns  ha ve  genera l l y  r e m a in e d  s t ab l e  o ve r  r e c e n t  y e a r s  in t h e  Baltic,  North a n d  Celtic S e a s  
bu t  ha ve  i nc r ea s ed  in s o m e  Ital ian coas t a l  a r ea s .

Figure 4.2 Summary of tends in winter nitrate and phosphate concentration, and N/P
ratio in the coastal waters of the North Atlantic (mostly Celtic seas), the Baltic 
Sea, the Mediterranean Sea and the North Sea, 1985-2003  (Version 1.00)
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Table 4.1 Summary of relations between  
biodiversity and climate change

P henology
C h a n g e s  in p lan t  p h e n o lo g y  ( t im ing  of f low er ing ,  frui t r ipen ing ,  
leaf  unfold ing ,  leaf  c o lour ing ,  leng th  of  g row ing  s e a s o n )

C h a n g e s  in a n im a l  p h e n o lo g y  (ch a n g in g  m ig ra t ion  d e p a r t u r e  
an d  arr ival t im e s  a n d  b re e d in g  t im e s )

D i s tu r b a n c e s  in p la n t - a n im a l  s y n c h r o n y

C hanges in sp e c ie s  behavioural pattern
I m p a c t s  on p lan t  phys io logy,  including r e s p o n s e s  to  d r o u g h t /  
f loods

C h a n g e s  in m ig ra t ion  ro u te s  (b i rd s ,  bu t te r f l ie s ,  fish)

C h a n g e s  in e x t e n t /p o p u la t i o n  of w in te r in g ,  b re e d in g  and  
m ig ra t io n  a r e a s  (b irds)

C h a n g e s  in a l t i tu d e  m ig ra t ion  (bu t te r f l ie s )

C hanges in e c o sy ste m s
D eple t ion  of s p e c ie s  which c a n n o t  m o v e  

C h a n g e s  in b io m a s s  p roduc t iv i ty

C h a n g e s  in s p e c ie s  co m p o s i t io n ,  inc luding s p re a d in g  of  p e s t s  

C h a n g e s  in p e r m a f r o s t  d is t r ibu t ion  an d  ra te  

C o r re la ted
C ontr ibu t ion  of  e c o s y s t e m s  to  C 0 2 s e q u e s t r a t i o n  

C onver s ion  f rom  high n a t u r e  v a lu e  e c o s y s t e m  to  a r e a s  for 
c a rb o n  s ink  p u r p o s e s

Large uncertainties rem ain about the capacity 
of ecosystems to resist, accom m odate and even 
sometimes benefit from  climate change. Climate 
change m ay become the dom inant force in changes 
to the continent's biodiversity, on top of habitat 
destruction, pollution and over-harvesting.

The one certainty is that a changing climate will 
p u t pressure on m any species and ecosystems.

It is thus of param ount im portance to protect 
as m uch as possible of the natural landscape to 
im prove the chances of a sm ooth transition to new  
climatic conditions. As climate zones shift, species 
will need to move. For some, this m ay be easy 
enough; for others it could be veiy hard. Species 
need ecosystems w ithin which to live, and if the 
ecosystem as a whole cannot move, then the m igrant 
m ay become homeless.

Ecosystems are shaped less by average conditions 
and m ore by large natural disturbances such as fires, 
floods, high w inds and droughts. Climatologists 
suggest that the frequency and intensity of such 
extreme events m ay change even m ore than average 
conditions.

Climate change will im pact biodiversity and 
ecosystems differently across Europe (Box 4.3).
In the Arctic, higher tem peratures have already 
brought a greater variety of plants to Arctic lakes, 
and new  niches m ay open up  as perm afrost thaws, 
glaciers retreat and tem peratures rise. But there 
will probably also be a loss of some endem ic plants. 
Moreover, as sea-ice conditions change, there will 
be threats to m arine mam m als. In particular, polar 
bears need sea ice from  which to hunt in the cold 
Arctic waters. W ith no sea ice, they will be stranded. 
M ountain regions are also likely to be strongly 
affected.

M arine ecosystems will suffer complex changes 
associated w ith changes in tem perature, as will 
coastal zones as rising sea waters invade freshwater 
ecosystems, storms become m ore intense, water 
quality changes in the w arm er tem peratures, and

Box 4 .3  P ro jected  im pacts  o f c lim ate  change on European flo ra

Following p r ev ious  s u r v e y s  wi thin t h e  Eu rom ove  mode l ,  a su rv ey  by Thuil ler  e t a l . ,  2 00 5 ,  wi thin t h e  
E u ro pea n  p ro j ec t  'Advanced te r re s t r ia l  e c o s y s t e m  analy s i s  and  model l i ng  (ATEAM-websi te h t t p : / / w ww .p ik -  
p o t s d a m . d e / a t e a m / )  on p ro j ec t ed  c h a n g e s  in t h e  la te  2 1 s t  c en tu r y  dis t r i but i on of  1 350  E u ro pea n  p l an t s  
spe c i e s  u n d e r  s ev en  c l ima te  c h a n g e  s ce na r i o s  conc ludes :

• ev e n  u n d e r  t h e  l e a s t - s ev e r e  s ce na r io  con s i de r ed  ( m e a n  E u ro pea n  t e m p e r a t u r e  i nc r ea s e  of  2 .7  °C),  t h e  
r isks to  biodivers i ty  a p p e a r  to  be  cons ide r ab l e ;

• m o r e  t h a n  half  of t h e  sp ec i e s  s t ud ied  could be  vu lne r ab l e  or  t h r e a t e n e d  by 2 080 ;
• d i f fe rent  r eg ions  a r e  e x p ec t ed  to  r e s po nd  di f ferent ly  to  c l imat e  c h a n g e ,  with t h e  g r e a t e s t  vulnerabi l i t y 

in mo u n t a i n  r eg ions  ( a b o u t  60  %  sp ec i e s  loss,  including m a n y  en d em i c  spec i e s )  an d  t h e  l ea s t  in t h e  
s o u t h e rn  Med i t e r r ane an  an d  Pa nnon i an  r eg ions;

• t h e  boreal  region is p ro j ec t ed  to  lose f ew  spec i e s ,  a l t hou gh  ga in ing m a n y  o th e r s  f r om immig ra t ion ;
• t h e  g r e a t e s t  c h a n g e s ,  wi th bo th  loss  of  spe c i e s  and  l arge  t u r n o v e r  of spe c i e s ,  a r e  e x p e c t e d  in t h e  

t r ans i t ion  b e t w e e n  t h e  Med i t e r r ane an  an d  Eu ro -S iber ian  r egions .

On t h e  o t h e r  h a n d ,  t h e  im pa c t s  of l a n d - u se  c h a n g e ,  which w e re  no t  t a k en  into cons ide r a t i on  in t h e  survey ,  
could i nc r ea se  t h e  vulner abi l i t y  of  t h e s e  r e f u ge s  to  fire o r  o t h e r  d i s t u rb a n c e s ,  which in comb ina t i on  with 
c l ima t e  c h a n g e  could c o m p r o m i s e  t h e  survival  of r e m n a n t  popu la t i ons .
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flows of sedim ents and fresh w ater dow n rivers 
change. Wetlands, already under grave threat from 
developm ent, will suffer further dam age from 
climate change.

Some Atlantic coastal w etlands m ay cope well w ith 
sea inundations because they are adapted  to a w ide 
tidal range. They have evolved protective features 
like sand spits. But both the M editerranean and the 
Baltic seas are virtually tideless and have no coping 
strategies. Several predictions p u t the likely loss 
of coastal w etland habitat in these two seas under 
2-3 degree w arm ing at m ore than  50 %. In the 
M editerranean, the deltas of the Ebro, the Nile and 
Po rivers, and the lagoons w ithin them, are thought 
to be particularly at risk.

The M editerranean region as a whole, while 
prone to coastal changes, will probably also face 
m ore droughts and fires, land degradation due 
to desertification and spreading salinity in newly 
irrigated areas, and loss of wetlands. Several 
studies have concluded that this is probably the 
part of Europe m ost vulnerable to climate change. 
M uch of the region's biodiversity is already close 
to its climatic limit, and is particularly vulnerable 
to the droughts that climate m odels suggest will 
become ever m ore frequent. Even small changes 
in tem perature and rainfall could have severe 
consequences for some tree species m ost typical of 
the M editerranean landscape. In practice, increased 
fire risk m ay become the m ost serious threat. Fire 
is already the crucial survival determ inant for a 
num ber of tree and shrub species in the region.

4.3 Biotechnology and biosafety

Developments in  technology pose opportunities 
as well as challenges for biodiversity policy and 
the chances of achieving the 2010 target. N ew  
biotechnology techniques have the potential to 
deliver im proved food quality and environm ental 
benefits through agronomically-enhanced crops, 
leading to m ore sustainable agricultural practices in 
both the developed and the developing world.

However, the subject of biotechnology, and 
GMOs in particular, has also raised concerns 
about possible im pacts on hum an health  and 
the environm ent, including biodiversity. The 
European C om m unity is a signatory party  to the 
C artagena Protocol on Biosafety, w hich seeks to 
protect biological diversity from  the potential risks 
posed by living m odified organism s resulting from  
m odern biotechnology.

Furtherm ore, the EU has been legislating on GMOs 
since the 1990s, focussing inter alia on regulating 
the deliberate and  accidental release of GMOs 
to the environm ent. Directive 2001/18/EC on the 
deliberate release of GMOs into the environm ent 
applies to experim ental releases, such as field tests, 
and the placing on the m arket of GMOs, for example 
their cultivation or im port or transform ation into 
industrial products.

Intentional and  unintentional m ovem ents of GMOs 
betw een EU M ember States and th ird  countries 
are regulated by Regulation (EC) N o 1946/2003 on 
transboundary m ovem ents of genetically m odified 
organisms.

4.4 Europe's impact across the globe

As show n by the 'ecological footprint' (see 
Section 1.1.4), carbon dioxide emissions from 
burning fossil fuels are alone responsible for the half 
of hum anity 's footprint. However, the remaining 
part of Europe's im pact on the natural and biological 
resources of o ther countries is created by its im ports 
of a range of crops such as coffee, tea, bananas and 
other fruit, soy and palm  oil, w ood and fish.

Europe's dem and for fish is a potent case. Fish is 
the last w ild source of anim al protein available 
to Europe in and around its territory. D em and is 
increasing, while m ost of the fisheries of Europe 
are seriously overexploited. Despite growing 
production of fish from  aquaculture, Europe has 
increasingly tu rned  to foreign waters to m aintain 
supplies. In 1990, the EU-15 im ported some 
6.8 million tonnes of fish products; by 2003, that had 
increased almost 40 % to 9.4 million tonnes.

EU fleets w ork in the territorial waters of 26 foreign 
countries w here the EU has negotiated access. Half 
of these are in Africa. While the deals are open and 
legal and contain clauses on sustainable harvesting, 
there are criticisms that, particularly in  Africa, some 
EU fleets are depleting fish stocks and depriving 
local artisan fishers of their traditional catches.

Europe also im ports large quantities of shrimps. 
M ost shrim ps in international trade are the products 
of aquaculture, so there is little direct loss to w ild 
shrim p populations. However, particularly in Asia, 
shrim p farmers create their ponds by clearing 
coastal m angrove forests. The increase in shrim p 
farm ing over the past tw o decades has been a major 
cause of the destruction of around a quarter of the 
w orlds surviving mangroves.
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Timber is another critical natural resource w idely 
exported to Europe, often from  poor developing 
countries w here the sustainability of the trade has 
been w idely questioned. The volum e of tim ber 
im ported by the EU is less than  that by some 
countries. Europe is responsible for about 4 % of 
w orld trade in timber, bu t the trade is concentrated 
in some areas. European companies dom inate the 
trade in tim ber from  the countries of Central Africa, 
for instance, taking 64 % of tim ber exports from  the 
region. Timber makes up  a fifth of the EU's total 
trade w ith  Central Africa. W ithin the EU, France is 
the largest im porter, followed by Spain, Italy and 
Portugal.

Europe is also a major im porter of vegetable oil 
products, especially soybean oil (and meal) and 
palm  oil w hich are produced in the tropics on forest 
land cleared for this purpose. Soybean products 
come prim arily from  South America, and palm  
oil from  South-East Asia. Globally, the EU is the

second biggest im porter of soy products and, after 
efforts were stepped up  to elim inate anim al protein 
in anim al feed, it has become the w orld's largest 
im porter of soybean meal.

While Europe does not directly im port water, it 
does im port large volum es of crops that have been 
grow n using scarce irrigation w ater in other lands. 
Economists have characterised this as 'virtual water'. 
Three commodities — wheat, rice and soybean 
products — m ake up  almost tw o-thirds of the w orld 
trade in virtual water.

The EU im ports 92 % of all internationally traded  
w ild birds, the leading im porters being Italy, the 
N etherlands and Spain. M any of the birds are listed 
as endangered by the Convention on International 
Trade in Endangered Species of W ild Flora and 
Fauna (CITES). A study by non-governm ental 
organisations found that over the past four years the 
EU im ported three million birds listed under CITES.
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5 The way ahead

The review of t he  implementat ion of t he  EC Biodiversity 
St ra t egy in 2004  found t ha t  while t her e  have been 
some  succes ses  in implementat ion,  t he r e  have also 
been shortfalls.  Two main a r ea s  for improvement  have 
been identified.

Following on t he  a s s e s s m en t  of the  ECBS and the 
Message from Malahide, the  Commission is preparing 
a Communicat ion on biodiversity which will refocus 
Communi ty biodiversity policy on essent ial  s t eps  to be 
t aken to mee t  the 2010 object ives.

These  include assess ing t he  dependence  of human  
health on responsible biodiversity mana ge men t ,  
spatial planning,  the  internal isat ion of external  costs 
to biodiversity and the distribution or shar ing-out  of 
compet ence  be tween different levels of governance .

This will allow accura t e de terminat ion of changes  at  
the regional and global level, as  well as  a conceptual  
f r amework for thei r  interpretat ion,  and will provide 
more specific policy guidance for halt ing the  loss of 
biodiversity.

There is now an oppor tuni ty from the  global level 
downwards  to move from the  high-level and 
s t akeholder  commi tmen t s  and s t ra tegi es  to action 
on the ground.  Actions will differ depending on 
geographical  scale,  so target ing and approp r i a t eness  to 
t he  local, regional,  national and global levels will be key 
considerat ions when framing possible courses  of action.

For mos t  European citizens, food is no longer only a 
ma t t e r  of survival.  With a large variety of choice for 
various products  in our  marke t s  and supermarke t s ,  
it is ra t he r  a ma t t e r  of comfort  and convenience,  
and some t imes  even of luxury. Our consumer  
behaviour  should t ake  into account  t he  real social and 
environmental  costs  involved in making t he se  products  
available to us.  Encouraging signs are  visible with 
t he  increase in production and dem an d  for organic 
products  and t he  dem and  for fa rmers  marke t s  and fair­
t r ade  products  (Worldwatch,  2004) .  Local, European 
and global-level all iances such as  t he  Seafood Choices 
Alliance, the Internat ional  Social and Environmental  
Accreditation and Labelling (ISEAL) Alliance, Forest  
Stewardship Council and Marine Stewardship  Council 
a re  encouraging consumer s  to make  choices t ha t  are 
right both for t he m and for t he  environment .

•  The need to address next steps w ith respect 
to most actions laid down in the biodiversity 
action plans.

•  The need for a clear sense of priority which 
has broad-based agreem ent among key 
stakeholders.

•  A number of key issues related to biodiversity 
conservation that are not fully addressed by the  
present EU policy fram ework, should receive 
more attention.

•  An im portant issue is the need to develop 
integrated data sets throughout the continent.

•  The gap between the broad objectives
established at the EU level and the necessary 
local actions needs to be bridged.

•  Every individual has the power to influence 
political decisions and initiate new ways of 
consuming.

•  Stronger and wider partnerships are needed to  
ensure local implementation of the wide range 
of instruments available at the EU level.
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These  par t nerships  should be enabled to suppor t  
integrat ion of biodiversity in all fields of activity 
and bring about  t he  required changes  in individual 
behaviour.  They should raise aw a renes s  of the 
consequences  of our  living style,  the effect iveness of 
our  policies and the different scenar ios  for t he  future  of 
Europe and t he  planet  itself. They should bring about  
t he  necessary  technological  improvemen ts  in o rder  to 
keep open as  many  options for our  future  natur e  and 
biological resources  as  possible and shape  t he  future of 
our  cul tures — our very special European diversity.

Whe the r  ma rke t  i ns t rumen ts  can be used to protect  
biodiversity and t he  ecosys t em services in Europe 
and at  t he  global level or whe the r  legal i ns t ruments  
will continue to be t he  main f ramework of action is 
an open quest ion.  What  is clear is t ha t  much more 
effort is needed  to implement  to the bes t  effect t he 
policy in s t rument s  a l ready available for t he  benefi t  of 
biodiversity.

•  Biodiversity conservation is not just about 
preserving special habitats and threatened  
species in Europe and elsewhere. I t  is about 
preserving the basic life-support systems on 
which life on Earth depends.

•  New instruments of various kinds are likely 
to  be needed if the huge task of maintaining 
our ecosystems and biodiversity, on which our 
standards o f living depend, is to  be achieved.
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