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HUMAN IMPACT ON POPULATIONS OF HEDGEHOGS ERINACEUS EUROPAE
THROUGH TRAFFIC AND CHANGES IN THE LANDSCAPE: A REVIEW

by
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1. Introduction

The hedgehoy Erinacens europaens (L., 1758) is one of the most common mammal
species found in road-kill surveys throu spe (Davies, 1957; Goransson et al.,
1976; Mannaert, 1978; Blamel & Blimel, 1980; Reichholf & Esser, 1981; Garnica & Rob-
les, 1986: Korhonen & Nurminen, 1987; Rodis et 1998; Smit et al, 1998). Minimum
road per year vary between
try characterized by relatively high road
¥ tims occur throughout the country and
their total annual number is estimated to lie between 113,000 and 340,000 (Huijser &
Bergers, 1998). A study during the 19605 also indicated that the number of hedgehog
traffic vi 5 v be high: Sponholz (1963) estimated their number at 720,000-
1,000,000 per year in western Germany.

12,0 (table 1), In the Netherlands, a cou
and traffic volume, hedgehog traffic
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Table 1. Estimates on the minimum number of hedgehog traffic victims per kilometre road per year in various
parts of western Enrope

Tabel 1. Minimucan sehattingen van het nantal doodgereden egels v kilometer weg pov faar in verschillende deless vass snsi-Fu
ape

location no. victms source
[

W Switzerland 0308 Berthoud (1950)

SE GreatBritain 0521 Keymer et al, (1991)

SE Germany 0.6-1.0 Reichholf and Esser { 1981}

Centeal Netherlands 0 Jonkers and De Vies (1977)

SW Netherlands [RE3]

cijer and Smit (1

S Sweden 17 Gaiwanssan et al. {1976)
L7 Carnica and Robles (1986)
23 Hadson (1966}
29 Hleinrich (1978)

The apparently high number of hedgehog traffic victims may pose a threat to the sur-
Y B!

vivil of the species. Most studies that address this issue focus on the effect of roads and

population paramete) s the total losses within a population,

198} Here

ich
wnd population survival probability (e.g., Huijser et al.,
integrated view of the influence of humans on hedgehog populations is pre-
rted. This paper focuses on hedgehog population density in various landscapes
discusses whethe ¥ is likely to be a dominant factor in a possible decline

vl

of the specie

2. Population density and habitat selection

Ihe hedgehog is a common species throughout most of its range in western Europe
(Reeve, 199 10 be able 1o adjust 1o a
great variety of habitats: in the Netherlands they have been recorded in almost every
55 km block in a survey grid (Hoekstra, 1992), However, hedgehog population densi-
ty may vary greatly (Reeve, 1994, Mulder, 1996a). A review of the literature indicates
that forests have L lower densities than s il with hedgerows
and woodland fragments (table 2). Large scale agrieultural lands with linle or no trees
also have low hedgehog density. The highest densities have
been recorded in urban areas with parks and gardens. Url
village centres o s
ally have low densities,

uclies have re

Thissen & Hollander, 1996), Hedgehogs seer

Il scale agr

and shrubs 1o provide cove

areas with little vegetation
nreferred w as ‘urban centres’) usu-

v arcas, from now

aled select

Some s

¢ habitat use during the night, i.c., when hedgehogs
land and

(table 3). In general, hedgehogs spend less time in forest
and than one would expect based on the area of these habitats within the e
ange. Grasslands, including lawns in gardens, hedgerows and urban areas with gardens
and parks are positively selected. Berthoud (1978), Reeve (1981), Morris (1986) and
Zingg (1994) all reported that hedgehogs spend a great deal of their time in “edge habi-
tar’; along the edge of lawns, grasslands or arable land, under a solitary tree, along walls,
buildings, hedgerows, a forest’s edge, water, roads and side walks and near shrubs.
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Table 2. Hedgehog density in various habitats
Tabel 2. Dicktheden van egels in versehillende habitat typen.

hibitat type density /100 b source

forest Berthoud {1982)
Doneaster (1#34)
Doncaster i 109
Berthoud (1982}

small scale agri-
cultural landseape

with hedgerows o

swoadland fragm £ Morris {1988)
0 Dowie (1087)
el landlscape 57,6 Herthoud (1982)

with little cover

Berthoud (1982)

Kristiansson (100
Reeve (1981)

b centees with # Berthoud (1982)
Tt vegeta

Edge habitat miay be preferred by hedgehogs for several reasons: e

food, (2) nearby cover or (3) to fa

(1) pre:

As far as food is coneer
iy

litate orientation,

hedgehogs mainly eat a wide variety of invertebrate
and plant material Gincluding fruit) hav
1994). However, earthworms, beetles and caterpillars are the most
food (Yalden, 1976; Wroot, 1984). The importance of earthworms is furthe;
by the fact that the distribution of hedgehogs on grasslands

with the availability of carthworms (Micol et al, 1994; Cassini & Fioge
(1984) showed that the vility of earthworms (i
in the follawing order: grasslands - hedgerows - forest’s edge - forest - ;
order for the combined dry weight of arthropads and snails in these
hedgerows - grasslands - forest's edge - forest - arable land. Ag
impor

, but vertebrates (m
so been recorded (see rev

arrion)
1 Reev

nportant source of
illustrated

1s found to be correlared
1995, Esser
inly Lumbricus teirestiis) decreased
able land. The
abitats was:
showed the

5]

the results

nce of edge habitat over forest.
Reeve (1981) found that hedgehogs that were released in the open usually went di-

rectly to the nearest cover. Brambles, other shrubs and dead wood may provide shelter
from predators. Although hedgehogs also prefer to build their day nests in such places
(Reeve & Morris, 1985), good nesting sites are unlikely 1o keep them from leaving edge
habitat when the T active.

Reeve’s observations indicate that cover may play a role, but they also showed that
hedgehogs can detect trees and bushes at night over distances well in aceess of ten me-
tres, and that they could be using them for orientation. Their detection range may ac-
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Table 5 Habitat selection of hedgehogs during the night (i.c.. when they are active).
Tabel 3, Habitat seiectie van rgris godusende de wackt [d a2 wanneer s actif zijn).

Tnabiat selection source
positive-negative
forest - Eser (1982)¢
& (1054)
- Doncaster (1904]
= Zings (1004)
hedgerows sser (1084)
M Zings (1994)
- i (1984)
. Eser (1082)°
' Esser (1984)
" Doncaster (1992
o Doncaster {104
. Zingg (1904)
- Eser {1982)"

Doncuster (14
Doncister {196}
- Fingg (19)

Esser (1984)

' Zinggg (1094

st stuties lack statistical analysis ane were based on wses
abitat / percentage of that hal
in Esser (1084)

as

ailability ratio’s (percentage of time spend in i cer-

tat within |

in two different a

 Tiedges were in gardens and not

agricultural seiting

*lew data

Naten.
i e messte studies onthreskt st sicéstische analyse srdat de vesubilen adleen wertien weengegren b de varm v gobmik
asnbort ratio's (percrntage i doagebracht in sen bepaald habitas / pecentage van da habitat binnen het lesfebin)

s grcaternt in Eveer (1954),

in trove wersehillende gebieden.

* e egggen standen b duinen e wiet in oen agrarische omgeving.

it grgroens

tually be much greater than ten metres: mice have heen shown to be able 1o detect
forested habitat from at least 20 m distance (Zollner & Lima, 1997). Hedgehogs have
tively large home ranges (males %247 ha, females 10-20 ha (Reeve, 1982; Kristians-
som, 1984)) and trees and bushes may be used for orientation as they move from one
part of their home range to another (Reeve, 1994; Zingg, 1994). Zingg (1994) de-
scribed several observations that indicate that he:lgehogs may have long-term memory,
and know where they are within their home range and how to get to another location
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Ihe three factors discussed above (food, cover, arientation) may all explain why
hedgehogs are attracted 1o edge habitat. It is only thrau ntal approach

h an experin

that their relat

e importance can be determined.

3. Hedgehogs, humans and agriculture in an historical perspective

istocer

ing the Pl and possibly also during the Pliocene and late Miace
s occurred that covered much of Europe inice (e.g., Eyles, 1993; Prir
1998), Mammals associated with forests are thought to have retreated in Iberia, south-
ern France, Taly and south-e urape. Herter (1934) sugge
of modern day hedgehogs may have be atedly) isolated in these re
theary is supported by the genetic differences found between and withi
the western (E. europasies) and the eastern hedgehog
Last 10,000 years or
ds

astern ted that the ancestors

me (r

we know to
(I comeolor) (Suntucci etal, T998). Subsequent warming during ¢
wa, including hedgehogs, to spread northw:

S

d associated fa

so enabled forests

once more,
Phere is considerable debate on what the forests in north-western Europe looked like
rins, 1998; van Beusekom, 1998; Vera

Defore humans started to have a major impact {
1998; Verkaar, 1998; Zeiler & Kooistra, 1998). According to one theory the forest was
very dense, Nondorest vegetation such as grasslands is thought to have occurred only on
s (primasily hydrology and soil) prevented trees fre
1t Another theory st
ands and shrubs with abundant edge habitar (Vera,

locations where al

s that these for

cous,

hecoming domi sts were not homog
but rather a mosaic of forest, gra
1997)

Whatever these forests looked like,

e likely 1o have incre 1 the heterc

geneity of the la of livestock and the clearance of a
for agricultur

ve b

may | \
disturbance was local and spread over time (Connell, 1978; Picket &
White, 1985; Kolasa & Picket, 1991). Disturbance of the landscape by humans, at least
during the initial st also have led 1o an increase in edge habitat that in mrm
must have benefitted hedgehogs, The latter is confirmed by the velatively high density
of hedgehogs found in present day small scale agricultural landse

pes (see table 2)

As human use of the landscape intensified, more and more of the forests disap-
peared. Eventually many of the small woodland relics and hedgerows were removed
too (Mader, 1984; Burel & Baudry, 1990; Brown, 1992; Opdam et al., 1993 Bazin &

rhoom, 1998). In the Netherlands, the
cen 1900 and 1990, and
indi-

. 1997;
igth of hedgerows and rows of trees decreased by +50% bety
the average field size increased by £80% (Dijkstra et al., 1997). Both parame
ige from a small scale agricultural landscape to a large scale agricultural land-
seape with little edge habitat, One may expect the latter lands

1; Kotzageorgis & M

cate ach

pe to be of poor quali-
found in this habitat

ty to hedgehags. Again this is confirmed by the hedgehog densitie
(table 2.

The effe
visualized
to begin with (Vera, 1997), small scale agriculiure led to an ine

ulture is

human impact on hedgehog population density through ag
1 figure 1. Although natural forests may have had considerable edge habitat
e of this habitat and
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60

a
=
i

small scale

natural forest? agriculture

o
S
1

large scale
agriculture

hedgehog population density (n/100 ha)

low moderate high

human impact

uliy nsity. The Rories are the same as those

on densities listed in @ble 2. The boxes

15 in the graph represent the median of the pop

Fig 1. Het effect van van agets, De hafstypers sijn deselfie als die in tabel 2, De pun

tern in dle grafiek staan vowr de wediaan van de in obel 2 geroende poplatidichiheden. De rechthorken groen de inderk

warrtielafstand weer

higher hedgehog population den:

man impact led o a st

ty. However, there is an optimum as increased hu-
decrease of edge habi

4. Hedgehogs and habitat fragmentation

Habitat loss and smaller and mare isolated areas generally lead o reduced popy
tion survival prot
ki, 1989; 1991). T}
ally lead to the extinction of local or regional populations or even a spe
Opdam, 1993; Begon et al., 1996).

Certain species are more vulnerable 1 habitat fragmentation processes than others,
Low population density, large home ranges (especially when also territarial), low dis
persal rates or short dispersal distances, habitat or food specialization, stachastic popu-
lation dynamics and low reproduction rate all increase the chance of (local) extinction
(Van Apeldoorn & Kalkhoven, 1991; Bright, 1993, van Apeldoorn, 1994; Cuperus &
Canters, 1997; Huijser et al., 1999). When habitat fragmentation results from infra-

bility for species that depend on the habitats concern

process is referred to as ‘habitat fragmentation”
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Table 4. € of hedgehogs that may their ility to habitat
Fiabel 4. Karakteristioken var agels dic magelik van ol zifn of b kssetshanrheid voor heabitat fragmentatie.

Popuclation density
Variable, but usually high in Jandscapes that are dominated by humans {except for large scale agriculiural lands
aned urban centres) (see

Hoome ranges
Relatively large: males 5247 b
om average pee night during th

les 1020 T (Reeve, 1982; Krisiiansson, 1084). Males may travel 1518 km
g period: females 0.5-1.0 ki (Reeve, 1982; Kristiansson, 1984). On several
distances have been recorded: males 28 km (Recve, 1982) v (Morris, 1958) 6.3 ko
i, 1994); Females 18 (Zingg, 1994), 2.1 ki (Reeve, 198

Ferrituriality
il

lete overlap in home ranges of both |

o, there s {see review in Reeve, 1994) . Be
avoidance (Morris, 1969) as well as an individual (fecding) space (Cassini & Fog

90) have heen suggested

Dispersal vades /disinnce

lies are available on dispersal rates,
mances: 4 km (Essr, 1984), 5 ki {

is & Warwick, 1994}, 3 : 1,4 ki (Morris et al., 1093),
Recve (1994) cites Blewetr (1979) who wro
it biad been cared for from 77 km away,

it dispersal seems o be rare {e.g.. Kristianson, 1990}, Dis
) 1990). Hedgehogs released back
ol

ot an e

edgehog that recumed 1o a house wh

Hatitat or foud speciatization
Vo hedgehogs are considered b
tes (see review in Reeve (1934)),

alisis (sec table 1.1} and cat a wide variety of food, mainly inverte-

Sichastc population dynamic
may Guctnate consi density in/ 100 ha) may dou
(78341 (Kristiansson, 1990). The toual number of hedgehog teaf

in 10 smal villages surrounded by agrie ks fuctuiated strongly beieen suecessive
1747 (Reichholf, 1983). Howeser, these studies were condueted

which were surrounded by non-mat 15 (agriculral land
Variger areas in e

been greater than they would have been
Heprodurtion vate

. Femal Y Start rep i i their second (Britain) or thisd sum;
Keistiansson, 1900). In the Netherlands it is unlikely for
€1, 19970, There may be 4.1 (the Netherands) o
two weeks old (Morris, 14

(Sweden) (Recve, 199
uijs

ore than one lier per sease
age (range 261 in liters less than

Spend of the anismals
Average speed (m m ' 1082), 1,635 (Kristiansson 1984); females 2.2 {Re 1982), 1418
(Kristiansson, 19841, When ogs can reach speeds of up o 3060 (Reeve, 1982) or even 120 m
1" (Wroot, 1984, Note: their reaction 1o traflic varies from “freezing’ to g (Mulder 196h).

Attrction 1o roads froad-side verges
Na. Despite other reports (e.g., Poduschka, 1971) roads are gen
Mulder, 19961}, However, atraction o road-side verges is possil

Iy avoided (Bontadina,
t has not been studied

g, 1994;
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Table 5. Relative number of hedgehog taffic victims in forest and urba
per raad length an agriculoural Ldu(ls(.]pe (= 1.00).

Tabet 5. Het relatieve anntal gl i Bssen en st De aantalien xijn iseerd por
legie cenieil en te apichte van de aantallen die in een agrarisch w.«rvﬂmp wenten anngeiroffer (= 1.60)

numbers are standardized

andd 10 the numbers found

forest urlan source

Reichholf & Esser (1081)

alm & Stdwer (1990)
Berthaud (1930}

struen low animals or those that are atuacted t roads or road
food), are also considered 1o be at risk.

Hedgehogs have low population density in some habitats (e.g., forests, large scale
al landscapes and urban centres), their hoy d Jo-
or density may Huctiate considers able 4). As a result, local or
al populations could as the population size may be too small
to cope with chance man induced changes in the landscape.
Even if such changes are very local, hedgehogs may soon suffer because of thei
home ranges. However, all other aspects lead w the conelu
particularly valnerable 1o habitat ragme ion (see
latively great dispersal distances facilitae recolonization, and their ability ©
o range of habitat and food types should enable hedgehogs 1o cope with
changes in the landscape and the availability of eertain prey spe
1o suggest that they should be able

verges (e.g., for

n siz

n that luxl,,chu» are

ible
nally, hedgehog repraduction is high enc
hstand conside
Habitat f
wtunately
they

e

hedgehogs are fast :'llnuyﬂ\ 10 g:l out of the way of
cide to do so, and they tend 10 avoid asphalt with its apparent h
The highest number of hedgehog traflic vict

v o

6. Mean growth of waflic intensity (in ) during the day (521 hr)
1098, Hased vn o
landds. The s
inal da
vanks test, 2
Tabie
Witk Gebaseend o gegevens van 13 geautomatisoerde teifnten fangs sighswegen vesspurid over Nedte

night (216 i) hetween 1950 and
istration devices located along major soads throughont the Nether-
1 was determined through linear regression analyses of

rom 19 aut

lative geouwth betwe
ese data were then analveed
)

Gemiddetee groet van verkseesintensiteit tusien 1989 ene 1998 (in %) geherende

and night (Wilcoxon marched-pairs signed-

¢ dag (621 wur) e vachi (216

anel, D yolitieve grovi

essen [089 em 1998 i befuaad ap bass s fineaive o de o Al <o gogrens werden

verslgens udrzoct uf werschiln tusse g en nacht (Wikonon e pairs sgned-nks foes, 23

mean l N
prowth (%)

day s 1380
night sl 1507
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199 There were

and density of paved raads in the eerestrial
tics (Anonymeons, 1956

(34,000 km2)

s . het Centrand Berene voor de Statistick (Awonymons, 1956199811, {n 1996 waren or 6,757,000

st Nederln

e soerinigen en 113409 ki verhande wey

bi-

ments and on roads through forests (usually small woodlots with abundant edge 1
- Re
ne people
ation density (see also table 2
istence of populations
m to be correlated, it does not necess:
ity and tra
e is no indic

ultural lands.

g (able 5 Iy few victims are found on roads through agri

Pherefore s gue that the number of hedgehog walfic victims simply re-
and that raffic does 1

Ithon

stcanse an immediate

Mects pop

hedgehog density and the number
ily imply that populations

threat 1o the pe
of traflic victims
cannot go extinct. Furthermore, both road d
wic increase over recent decades and ihe
5 hu Hing off (fig. 2). Over the past ten years traffic volume b
nd nocturnal mammals may have been particularly atfecred (able 6). 1
rong and continuous growth of traffic intensity and r

Tie intensity have showr
on that their growth rate

s grown relat

ely more

s can not be ruled out.

fect of traffic on the survival probability of hedgehog
This is especially e in habitars in which hedgehog densities are low already (Bergers
& Nieuwe nwith a conservative average of 1 km paved road per km?
and 2 hedgehog traft -umi.m]. ki road length per year, +50% of the hedgehog pop-
ulation may be kil ually on the roads through forests, large scale agriculrural
landscapes and urban centres (see tble 2).

d ani
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Hedgehogs in an urban environment

Urban areas with abundant green spaces probably have a higher hedgehog popula
tion density than any natural habitat ever had {table 2). But, as with the intensity of agy
cultural practices s an optimum for hedgehogs in the degree of urbanisation
(fig. 3). Urban ¢ ually have 1o few green spaces and wo many barriers for
species with 1 nges such as the hedgehog. Fortunately, most of the urban
When an arbitrarily cut-off of 35 houses per hais set,
6 of the urban arcas in the Netherlands can be considered good quality hedgehog
(Farjon e al, 1997). However, hedgehogs in an urban environment are also
ed with new dangers. Wildlife hospitals report all kinds of injuries, poisoning
(e.g., through slug pellets) and accidents | ited to humans, human made ob-
jects or constructions, garden machinery or pets (mainly dogs) (Reeve, 1994; Reeve &
Huijser, 1994)

In the Netherlands urban ar

there

rge home
is have sufficient green spac

have increased by more than 500% between 1000 ane

1990 (Dijkstra et al., 1997) and further growth is foreseen (Farjon et al,, 1997). Howey-
100 - S
F urban areas
S 80 with vegetation
e }
£
3
§ 60
-
5
kol natural forest?
3 40
2
g
F
[
E‘?’ 20 scattered
2 farm buildings
urban
forest centres
low moderate high very high

human impact
Fig. 3. The effect of urbanization on hedgehog population den are the same as those
table 2, except for small scale ved farm buildings,
in the graph represent the median of the population densities lsted in table 2 The boxes show the i

- The landscape «

icultural landscape that was renamed 1o sc

€ points

rquartile
range

Hig 3, Het ffect van wrbvmisatic op de popniatiedichtheil van egels, D tandschapstyben zifn dezelfde ads die in tabel 2. mat it
onderiug van Keinschali agrariseh landschap dat hier beremd is als oerspreid liggendle boerderien. De prnten in de grafiek
staan vear de mediaan van de in tabel 2 genoemde popuatindichtheder, De rechthorken groen de intevkowantelafitanc weer,
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er, the density of houses in these new urban areas may be much higher. The cur,
Dutch policy is 1o focus on compact cities (Anonymous, 1990a), both on new loc
and through infill development. Houses are g
other and impermeabl
dens. Although there elop-
ildlife, especially those species that have large home ranges, will be
ted. Fewer and smaller g

ay be less pressure on the countryside because of infill de

ment, urban

negatively ens and public green spaces may also se
ausly reduce the availability of suitable nest sites for hedgehogs, Combined with a high
human population density their nests are less likely to remain undisturbed during the

However, there is some debate concerning the current poliey that aims for compact
cities (Farjon et al,, 1997) and one may argue that the fu ht for hedgehogs af-
ter all. Although some have suggested an even higher concentration of houses and oth-
er buildings (e.g., Fricling, 1993), others have stated that houses with abundant gre
is what most people really want (e.g., Van Blerck, 1995; Anonymous, 1¢ d that a
balance has 1o be found between all interests involved (Anonymous, 1997b). If ‘green’
| lands with low hedgehog dens
that can be expecied in
gh infill devel-

urban expansion takes place on f
s will certainly bene
I th

wd more comy

rner agriculiur

The high hedgehog densities
te for the loss of hedgehog habita o
s on other locati

hedge

such areas w
n

1 con;

opim

ns.

G What does the Tuture hold for hedgehogs?

Since hedgeh
hedgehogs will be threatened with extine
ef o urb
hedgehog population density, t ity is unlikely to be the primary cause of 4
possible decline of the species. But care should be taken not 1o be too optimistic, Urban
areas with vegetation account for only 3,050 ki in the Netherlands (95% of 3,289 k'
ch equals 8% of the towal area of the Netherlands) {fig. 4). Furthermore, hedgehog
population density in Forests, large scale agricultural areas and whan centres is low
enoug xtinction through traffic. Cer il hedgehog
lations may well be threatened or

s show high densities in urban areas with vegetation, it is unlikely that
1in the near future, Given the extent of the
ation (urban centres) on

lextren

st of intensive, large scale agriculinre o i

flic mor

nlo
Iready
e is important to hedgehogs. The qual-
s intensive management, careful
d access for hedgehogs to gardens and other green

to be at risk of

mount of urban green sp:
ly improved through le

be gre
and improv
as far as wraffic victims are con|

ity of this space
gardening pr
space
are limited in urban areas. Houses, othe;

er

ok the possibilities for mitigation

structures and the need for all sorts of vehi-
cles to get on and off the road at almost every location, seem to exclude the option of
the constre rs which would keep the animals from getting onto

ion of physical barri

the ro;

Although hedgehogs are not threatened with extinction, their optimal habitat, urban
areas, is relatively rare (fig. 4). Therefore the long term survival of hedgehags may also
depend on how well hedgehog populations do in other habitats. Many Duteh forests
and other nature areas have become less intensively managed since the 1970s and 1980s
(e, Brockmeyer, 19949}, This change in management involves the absence or selecl
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land use hedgehogs

riiture
- F Agriculture

P
2

»///9 o Urban areas

Water

Forests

i -

1997 the wial arca was

Nature areas
Urban area:

Fig, 4. Main categories of land use in th e, including large bod
FLIEG ke (Anonymaons, 1966-19081) o
0. of hedgehogs is 434,364). The estin dgehogs w
wlatien densities listed in table 2 For this r M agriculiural s were cl

o the estimited number of hedgebogs in these land use catey {total

number of | e hased on the wedian of the pop-

edd i lange sealer, de
i
o pre 1060 1

re classified as

i dhensity in other' s setat 5 hedge

iand, wet inbegriy van groe wateren tia 1997 was de totale op

entres (see text)

Fig. 4, e belangriphsie cufegn
prrutite 41026 kin2 (Anonymous, 1997)) en het gesehaie waniol s
134.364). De schatiin

w v bandgeluid in Ned

iandgetmiiheategonen (ttaal aantal egels is

e het el eels xifu gobiascerd up e miediaan van de in tabel 2 gennemde poprlasiedichthoden

aiig', de dichtheid in natusgebieden wed

bitdbew geckasificessnl als groots

o tuinen n parkers’, 7% als bin

eliph gesteld wan die i bassen, 939
tokst) e dde dichtheid in

brane gebieden werd goclassificeent als ‘m

nensinden vy e gusteld oy 5 ogels v 1060 b
small seale harvesting of trees, natural rejuvenation of forests, the presence of large un-
dagreater olerance for the impact of storms, fi long the rivers, wa-
| dynamies. These factors lead to more diverse and varied forests with agreater
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bijzondes betsbaa voor halital versnippering, maar de sierke wename van de wegendichtheid
ensiteit gedurende de laatste decennia heeft mogelijk recds geleid wi het verdwijo
egelpopulaties in gebieden waar de populatiedichibeid al liag was. Het huidige be de Do van compiacte
urbane gebieden voorstsat, ang van stedelijk groen in de bestaande dorpen en steden
men met de toe et anntal barrieres zal dit leiden wi cen verminderde populatiedichtheid van egels.
ijt het onvmarschjolj dat egels ook met uitserven bedrelgd wo
i dlat verkeers i van een mogelijke achtenmigang
nsen het kundschap inrichten heet cen veel groter effect op de overler
akans van egelpopulaties. Het helangrijkste leefgebied van de egel, urbane gebie
hts minder dan 8% van het oppervlak van Nederland en is dus r
sskans voor de egel in Nederland dus w
i andder
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warschijnlijk (ol meer overgangsrones van bos
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1 s s gunstig voor egels,
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