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The Natura 2000 (N2k) is a network of protected areas, established to implement the Birds and the Habitats Di-
rectives of the European Union (EU) with the goal of conservation irrespective of national boundaries. We pro-
vide the first assessment of the whole terrestrial N2k using spatial prioritizations, and high-resolution
vertebrate species distribution data. First, we quantified species' representation in the network, and compared
it against outcomes of hypothetical optimal planning scenarios at the EU, member state, and biogeographical
levels. Second, we examined the spatial configuration of N2k sites and same-sized hypothetical top priority
sites based on the three planning scenarios. We found that N2k covered all vertebrate directive species, and
the coverage was significantly better than with a random allocation of sites. We observed substantial differences
in representation between taxa, followed by the fact that N2k succeeded better in covering threatened and direc-
tive species than non-directive species. The current species representation in N2k was closer to optimal alloca-
tions done at member states' or biogeographical levels than the EU-wide allocation. Furthermore, the N2k sites
overlapped more with the EU-wide allocation and they were more evenly distributed across the EU compared
to sites in all hypothetical optimal allocations. Finally, we found that the biogeographical scenario covered well
the ranges of habitats directive species, following the biogeographical approach taken by the EU in the Habitats
Directive. Our results show that despite N2k beingmoderately successful, there is substantial effectiveness to be
gained from member state collaboration via potential expansions or complementary conservation policies.

© 2016 Elsevier Ltd. All rights reserved.

Keywords:
Birds directive
Habitats directive
Representativeness
Spatial prioritization
Systematic conservation planning
Zonation software

1. Introduction

The European Union (EU) has been active in biodiversity conserva-
tion through the establishment of the Natura 2000 network (N2k).
The N2k consists of two types of sites designated on the basis of the
Birds Directive (79/409/EEC) and the Habitats Directive (92/43/EEC)

(Table 1). Currently, there are more than 27,000 sites, covering 18% of
the EU's land area (EEA, 2012).

The aim of theN2k to protect biodiversity “irrespective of national or
political boundaries” clearly implies that site designation should be de-
veloped using EU-level criteria and planning. The selection of Sites of
Community Interest (SCIs) for species and habitats listed in theHabitats
directive is a cooperative process between the member states and the
Commission (European Commission, 2014a, 2014b; Table 1). However,
Special Protection Areas (SPAs) for birds listed in the Birds Directive are
selected by the member states with no commonly agreed EU-wide
criteria (Evans, 2012; Gruber et al., 2012). As a result, the designation
of sites has often been criticized as non-systematic, lacking quantitative
site selection criteria, and ignoring complementarity and other princi-
ples of systematic conservation planning (SCP, Margules and Pressey,
2000; Apostolopoulou and Pantis, 2009; Culmsee et al., 2014; Gaston
et al., 2008; Hochkirch et al., 2013; Kati et al., 2015). Additionally, N2k
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as an effective conservation strategy has been debated (D'Amen et al.,
2013; Dimitrakopoulos et al., 2004; Grodzinska-Jurczak and Cent,
2011; Pullin et al., 2009; Wamelink et al., 2013). Each country has its
own distinct political history and a pre-existing national protected
area network. Therefore, many N2k sites overlap with previously
established national protected areas (EEA, 2012).

Despite the hundreds of publications addressing N2k matters
(Popescu et al., 2014), the effectiveness and representativeness of the
network are still inadequately understood and the studies are often tax-
onomically or geographically biased (Araujo et al., 2007; Chiarucci et al.,
2008; EEA, 2012; Jantke et al., 2011; Lison et al., 2015; Maiorano et al.,
2007, 2015; Verovnik et al., 2011). Overall, studies have found that
some species rich areas or species have been missed by the network
(Abellan et al., 2011; Albuquerque et al., 2013; Bagella et al., 2013;
Gruber et al., 2012; Thuiller et al., 2015; Trochet and Schmeller, 2013).

While protected area networks seem to currently perform better
than random, recent evidence indicates that they are not optimal, and
better achievements could be obtainedwithmore coordinated planning
(Bladt et al., 2009; Kark et al., 2015; Mazor et al., 2013; Pouzols et al.,
2014). Also, global and local priorities coincide only partially
(Moilanen and Arponen, 2011; Moilanen et al., 2013). While it is diffi-
cult to assess the efficiency of protected areas taking into account all rel-
evant factors (ecological and socio-economical), it is important to
understand the potential efficiency loss that arises from planning that
divides conservation effort into ecologically arbitrary subunits. This is
particularly interesting in the context of the whole N2k network in
the EU, since it has never been compared to a theoretically optimal spa-
tial design. Previous studies investigating N2kwith systematic planning
methods have been at national scales or focused on species groups other
than those investigated here (Jantke et al., 2011; Mikkonen and
Moilanen, 2013).

Here, we present an EU-wide assessment for N2k using a compara-
tively high-resolution dataset covering 841 terrestrial vertebrate spe-
cies. We use spatial prioritizations to assess the present N2k network
in addressing the goals of EU legislation and securing vertebrate diver-
sity. We examine whether the species coverage and spatial pattern of
the N2k network better reflect a community effort or interests of inde-
pendent member states. We perform spatial prioritizations separately
at the EU and national scales, testing hypothetical planning outcomes
at different administrative levels. We also conduct an analysis where
an effectively independent prioritization is done for each biogeograph-
ical region, as described in the Habitats Directive as regions character-
ized by distinctive vegetation, climate, and geology (EEA, 2014a). Such
a biogeographical approach has previously been taken in the selection
process of SCIs.

2. Material and methods

2.1. Data

Our species data are a subset of the species-specific expert-based
distribution models described in Maiorano et al. (2013). We focused
on vertebrate species that are listed in the EU nature legislation
(EIONET, 2014a, 2014b; Tables 1, 2). Accordingly, data were first ex-
tracted within the member states (EU28) for 85 amphibians, 141 rep-
tiles, 180 mammals, and 435 birds, and then, a subset of 395 directive
species was included in the present analysis. Since the selection pro-
cesses of SCIs and SPAs differ significantly (see Table 1 for details), we
considered Birds directive species (Annex I) and Habitats directive spe-
cies (Annex II) separately. Finally, we considered Annex IV species
(Habitats directive) together with Annex I and II species, because
Annex IV species should be protected both in and outside N2k. While
there are over 1000 species including also other taxa such as insects
and plants listed in the Habitats Directive (EIONET, 2014a), we had
data only for amphibians, reptiles, and mammals (Table 2). Birds wereTa

bl
e
1

Th
e
tw

o
na

tu
re

di
re
ct
iv
es

(B
ir
ds

an
d
H
ab

it
at
s
D
ir
ec
ti
ve

s)
ar
e
at

th
e
co

re
of

th
e
co

nt
in
en

t-
w
id
e
bi
od

iv
er
si
ty

co
ns

er
va

ti
on

st
ra
te
gy

,g
ui
de

d
by

th
e
Eu

ro
pe

an
Co

m
m
is
si
on

an
d
im

pl
em

en
te
d
by

th
e
m
em

be
rs

ta
te
s
(E
ur
op

ea
n
Co

m
m
is
si
on

,2
01

4a
,2
01

4b
).

N
ot
e,
th
at

SP
A
s
ar
e
al
so

de
si
gn

at
ed

fo
r
re
gu

la
rl
y
oc
cu

rr
in
g
m
ig
ra
to
ry

sp
ec
ie
s
no

t
lis
te
d
in

A
nn

ex
I(
Bi
rd
s
D
ir
ec
ti
ve

A
rt
ic
le

4)
,b

ut
w
e
co
ns

id
er
ed

on
ly

A
nn

ex
I(
Bi
rd
s
D
ir
ec
ti
ve

)
sp

ec
ie
s
in

ou
r
pr
io
ri
ti
za
ti
on

s.

A
nn

ex
Ye

ar
of

or
ig
in
/t
he

ne
w
es
t

ve
rs
io
n
of

th
e
di
re
ct
iv
e

Bi
od

iv
er
si
ty

fe
at
ur
e

to
be

pr
ot
ec
te
d

Co
ns

er
va

ti
on

ta
rg
et

Si
te

se
le
ct
io
n
pr
oc

es
s
fo
r
N
at
ur
a
20

00
N
at
ur
a
20

00
si
te
s

A
nn

ex
IB

ir
ds

D
ir
ec
ti
ve

(B
D
)

19
79

/2
00

9
79

/4
09

/E
EC

20
09

/1
47

/E
C

Bi
rd

sp
ec
ie
s
an

d
th
ei
r

ha
bi
ta
ts

Pr
ot
ec
ti
on

of
ha

bi
ta
ts

fo
r
en

da
ng

er
ed

an
d
m
ig
ra
to
ry

bi
rd

sp
ec
ie
s

SP
A
s
ar
e
se
le
ct
ed

di
re
ct
ly

by
th
e
m
em

be
r
st
at
es

w
it
h
no

ag
re
ed

EU
cr
it
er
ia

fo
r
si
te

se
le
ct
io
n.

H
ow

ev
er
,t
he

pr
oc

es
s

sh
ou

ld
be

ba
se
d
on

sc
ie
nt
ifi
c
cr
it
er
ia
.

Fi
na

lly
,t
he

Eu
ro
pe

an
Co

m
m
is
si
on

de
te
rm

in
es

if
th
e

de
si
gn

at
ed

si
te
s
ar
e
su

ffi
ci
en

t.

Sp
ec
ia
lP

ro
te
ct
io
n
A
re
as

(S
PA

s)

A
nn

ex
IH

ab
it
at
s

D
ir
ec
ti
ve

(H
D
)

19
94

/2
00

6
92

/4
3/
EE

C
20

06
/1
05

/E
C

H
ab

it
at
s

Co
ns

er
va

ti
on

of
ha

bi
ta
t
ty
pe

s
of

Eu
ro
pe

an
in
te
re
st

1.
M
em

be
r
st
at
es
'p

ro
po

sa
ls
fo
r
si
te
s,
ba

se
d
on

st
an

da
rd

se
le
ct
io
n
cr
it
er
ia

sp
ec
ifi
ed

in
th
e
D
ir
ec
ti
ve

2.
Bi
og

eo
gr
ap

hi
ca
ls

em
in
ar
s
ar
e
ar
ra
ng

ed
by

th
e
Eu

ro
pe

an
Co

m
m
is
si
on

,a
im

in
g
to

ev
al
ua

te
if
su

ffi
ci
en

t
hi
gh

-q
ua

lit
y
si
te
s

ha
ve

be
en

pr
op

os
ed

by
ea

ch
m
em

be
r
st
at
e

3.
M
em

be
r
st
at
es

de
si
gn

at
e
al
lo

ft
he

se
si
te
s
as

Sp
ec
ia
l

A
re
as

of
Co

ns
er
va

ti
on

Si
te
s
of

Co
m
m
un

it
y
In
te
re
st

(S
CI
s)
/S
pe

ci
al

A
re
as

fo
r

Co
ns

er
va

ti
on

(S
A
Cs

)
A
nn

ex
II
H
ab

it
at
s

D
ir
ec
ti
ve

(H
D
)

19
94

/2
00

6
92

/4
3/
EE

C
20

06
/1
05

/E
C

Sp
ec
ie
s

Fo
r
sp

ec
ie
s
lis

te
d
in

A
nn

ex
II
co

re
ar
ea

s
of

th
ei
r
ha

bi
ta
t

m
us

t
be

pr
ot
ec
te
d
an

d
m
an

ag
ed

un
de

r
th
e
N
2k

SC
Is
/S
A
Cs

A
nn

ex
IV

H
ab

it
at
s

D
ir
ec
ti
ve

(H
D
)

19
94

/2
00

6
92

/4
3/
EE

C
20

06
/1
05

/E
C

Sp
ec
ie
s

A
st
ri
ct

pr
ot
ec
ti
on

re
gi
m
e
m
us

t
be

ap
pl
ie
d
ac
ro
ss

sp
ec
ie
s

en
ti
re

na
tu
ra
lr
an

ge
w
it
hi
n
th
e
EU

,b
ot
h
w
it
hi
n
an

d
ou

ts
id
e
N
2k

si
te
s

SC
Is
/S
A
Cs

194 A.S. Kukkala et al. / Biological Conservation 198 (2016) 193–201



Download English Version:

https://daneshyari.com/en/article/4385026

Download Persian Version:

https://daneshyari.com/article/4385026

Daneshyari.com

https://daneshyari.com/en/article/4385026
https://daneshyari.com/article/4385026
https://daneshyari.com

