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ABSTRACT

This study has been divided into two parts, (1) literature review and (2) a case
study. Based on literature review and case studies found in Korea and abroad,
this study aimed at classifying wildlife passages and establishing their
development procedures in order to establish a theoretical ground for the
development of wildlife passage as a way to link habitats that have been
fragmented by the construction of roads and other developments.

The results of the literature review are as follows :

1) Impact of road construction on surrounding ecological environment is found in
various aspects. Along with damage of habitats as direct impact, decrease of
biodiversity and simplification of species due to limited breeding and
movement are cited as possible indirect impact.

2) In order to lessen the impact generated from fragmented habitats, various
types of wildlife passage are being developed in Europe and are showing
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positive results.

3) In Korea, interests on animal passages have been rising recently. The Ministry
of Environment and local authorities are establishing development plans for
the passages. However, practical materials on the usefulness of adopted
methods are not available.

4) In order to create an effective wildlife passage, decisions have to be made first
on basic factors of planning and designing such as ecosystem rehabilitation
methods and surveys on wildlife movement routes and habitat environment.
Based on this, in a planning and designing stage, the location and type of a
passage, size and measures to attract animals and prevent a collision need to
be finalized. This should be followed by a series of process of maintenance,
management and monitoring after the development.

Based on the results of a theoretical study to develop an wildlife passage, Part 2
of this study deals with the results of an experiment through a specific planning
and design that includes a process of ecological surveys, site selection, type
selection, ecosystem infrastructure, planting design and construction details on an
actual study area and presents them as a model project.

. N2 9Ze] A%o] lojq HI $dz MAH
2Asld 9@ TENAS BaE B
JL oiTro| uijZ U 2 et QAT BAS Tolgr) ol F
A3 BAste] A3 gsAAZ7) I B
ATy T29 2o REAAG 9@ H4aH ol ofa] $FdM Aol en Uk
o] 43} (fragmentation) € $evztsl 2o] ZU e A% 358 AAAR G2 AEe
AFUEs} B Udd] gold Ak Az & Repgoz ojRolA ZES TR A4
A2 SHsin Ak AP Zvkek AAA A 2 BANIE 224 2 2N AA So
A EAAGT A de] BeF 0 B o] ZojAgton oloutet HHA Hx s} 4
27+e a7 oldutel gubdAl gke A gol #& olYdE 71E oPYEA R MaH
Ad 2 98 HAAE nPsT Yok o A7 Aete B oA IU?
tgo] H250] F&AA HIFE Abee Z olE g EAE Aty st A2So| A
719} AAA A4l me AT Fte = Bx £2 (Wildlife passage) ol g @40l
As} Q@A YF nESLE ZLHowm wolxm gith, oldF FAS el st
Z71713 Aok ol3d £oE uled NS of BARNNE ‘TAVELRY AY o =
dzsle 2988 ELS FHSA = o AL B3 YEANBIY DASHS WA 5]
J wet 6 Be nEsbl w4 9o do =28L 71gol3 gord T2AMA o

1) F AEe AL lwmltle] 224 3 MAH n¥e] s BF 2 2P EZ Yehtn glon orlde 1.4me] IFE F2
23891 A ¥rk(Mader 1984).

2 AT A¥e AL GAR S nEER 4704, FE 111704, 10kmT Fd FEAGFE 1522 WL, IE 0.1
o gtz gich (RAZ1996)



19984 7H)

EAE MaAe d23S 9T Ao FER B8 o]28d AF(]) 295

TEE MEE Tt ok

ol o) Yol dmHEA|} ZFe F
A Ade) =AY 2 2Ao] o]FolAm gl
o BE01EERY Hd 9 7 Sl UE A
&3 ola7t #E53 skeH) Algle] A= m 9l
ot gt met YEelEERe 7%, 24
71l g FAHR] AFE FstuA} gt

L oiel 9l 2wy
2 A7 480l5FE 24 iAo

24 2A9 4%, 4olsEd 57
2 #37E, 2984 2 oA 5o B
2

= [e) Tl
s £ FtuA s ol Y3t #H
A 2 gFAATE FHeE Agstaxt

st
JIsbge A7AFE WA Seluiaty

AAYA S AEAA AL AAS FAT A

ATE T RS B4 BEeA B,

I. e7AL
7% MAX2] 2ol olMEE 0|

Mo Edgle rEdoz ZAAAHE
A Rdo] 7|¥rg F3 oW Forman &
Gordon(1981), Hanski & Gilpin(1991)
< HES B A7AEo] 2 dAE AR w
AolZel 84ELS FTEY HFAtole 239
A oA FAZLE AT FH P
(corridor) & A2 AZel oste] ZAAY
Hol o] & JMesHd e 59 dF4AnE
ot 1 Fo4E& XA gk

Daswon(1994), Mader(1990) 5< A%

g9 1Y% PREA Sol 9@ o5H=
o Ade] e F9 o)Fe MRS A7
on g (28 e 2 9259 Ut A
wo7t gAdoz ayHolsle WeE 1

_ag :o
a 70% black

ag n B

[o}

Ot
o
[39]
a9k
o
s
3
&
o
5
©
©
&

OMIETEEL TRo HIER Y Ao
Aty MEE 271 4ol ol5A2Eg I
3t A& AS el oFARd Wt olF
S8 WE olFF IAMFY A duHez
EL AERE B =29 &eo) @e 2
W B 42 Fap71= k(A 1997)

WEALT BT ET ] AL AR
R M A A9 gt tEo] vy Walx
YRR G x| Qe Aoz geixn
Atk 220 g Tk AEy dIe E8

2RE A 9t ZAAH R
EZmolA Zkm7tA Th¥EA
(Forman 1995).9

Oxley (1974) 52 4249 11
EfF7L ol Bdte A i &

ug:)
Buf

HORTY
£orle

&E27}l 23
49 Aue

3 BA¥E W (UWAENZS) Yo 2F2 @ 9o F- 4T o) Rxo 4BTPY RAE AP RS A4A TR
WA R Ts - FHetsE A4 B9, @ Adst YuA Bael $AH0R DesE Aze FEole B BAolLANY T3
3} QulA RAXFase] WA, @AAEE NEY 214719 TReT) $8T ARAH FUS Busin RO v
T ADS B2, @ AF ALALE YR AR FEskn AR, 719 o) 222 Ads AeA F29S A
Wol ABEA AL E 34, @ AHo2 AAY PIE Bhe] 74 5oz Asn U

4 99Hoz E2FUR Z30mel o2k A|d9l n71Fs} £2 Fo] EAA oo FeE wE o2 deixm o,



296 AAE - 279

(BEEFEEH, Vol 26,No. 2

Al Babsdo] HWol ZAHUSES I
At

Mader(1984) & 22| AW g3 vjsto
@ =29 sPatele uF 2719 93 @
Aag, WE7ls, UXe 2 EEN
&3 mdel tge 49 EA Q=
AR e F71Roz FYdAn g
o) =¥oj ua #AFeR B
A @EEFHY B AETEY 74
"ozl A Hof Hlgt] B2
T2u%e 9 wg FE A9
55 AAG Y,

M o
o
m{nL_a

N @ L oofh ¥ N

i o of X
)

<
o> %= ol

n

cl. oMMEE 0|5 522 S3HIE A 7
B EEZ (wildlife passage)© =274
2 743 AzkPSlo] ot D" MYHE I
Asle 58 Feolth Hxo YEFRY £
AL N =271 BEENA FFE FUe
AL setsiA @ F AXgRen 271 2A
QoA AL Fopd FAE FEEY °lF
AZE gotatn e Al Foldrh
oMPBEY olBE AT Hzx YHERE
ZerolA AlZE ] AsERe] FEHE A
g olg Hxo FEE AN el §
& oz AAMEHAL Y 271D A
hREe 2288 YAZ F27F Z2
< BAZ HEEAQ Aoz FHHN
A EEZ AL Fol ol&dte 47t

p

=
kil
=
H

d

(o]
—

lo d AL orr o

3

5) olstel WFAoz BeiHAE 2 A F718 PaRA ol

A dct

c® Aoz ¥t (Keller & Pfister
1995).

oz HFE Fdtd AFAQL AECIFTF
271 AAXe E4elge 8
248 F Adke A& FedstA =HAU
thekdt Hele] AEo|FERIE 19, H&HA
= At

olgg MEA Fo o5& AT YEOFTTF
2o 2L &3 AAAEQA ALl XA
9d 9 oldupE Frigge FAFAE WA
a7 Slsted fPAYe] ABMENAE 753
7] 9sted Aty EEONET(The European
Ecological Network)41<l (Bennett, 1995)<
Hl #3lod o] FAF EUS ‘Natura
2000, =99 ARy R3ZAY9 vEHR
(pan-European network of protected
areas) 5o 9o FLAL TAHIA
t}. (ECNC 1997)7

Bz Ade 443 Mg T7pEE o
A3 zto]2 HojFm glon dA7Ae] Ad
Egge a3 ATE e Jez it

F#e AS oA HeER el Ao
AHRE Apol7t glon ol HAAFHY A2
TE A 7159 dFclge ouRE b
o] He B89 52 T A 93 7
B2y gels 498 § 2 H4 e 6
Aoz yehta gt

g

2l Mejgzel Jls L oY

Neg2E ANA Yagast 84802 2

2o 244E oA TAe 7HsAE FUAIT

rle

6) olE1g F& “passage & gibier' Zhe Bolel il 2 Vet Slth

7 oldad 4AAA AdMel HEQZ) BT ciEo] ZvixdeHe ‘Natural Framework' (2lFotol), National
Ecological Network' (MI8@&%), ‘Interwoven Biotope System’ (£%) %5} Algo] 3=z o 3 199 ‘Green
Structrure (ZH A, W) therat oM AEE ES 2 F4AYe] £EHT Uk

Q) WEdsoME “cerviduct’ E= “ecoduct’ ® B YA T glom ZFAo “passages A gibler' = APge didel HolAE T

25 2xz 31 gon 9o ‘Landschaftsbriicken”

A7 R Aol duE WEdn 3t 229

“Oekobriicken” (ecological bridge) = @uHAQ) A 7% Ltz o™ SYe| ‘Grunbriicken” (green bridge) & ©

22 4ol 23kl B2Y g Uehin Tk olae el

7 dieiAln 94 &g dehin ik

A9 ZRolAlg

b IR E e BT

= 2ol Al glo} ofd g Fel



19984 7H) BAE AAAS AAL A% Yol B R BY o2& AR(]) 297
F3 glofok st 229 @ F& AHA /3 (Z 1) IENES| S20|SEE FYTE
o BAS #Hol] A3 H44AF (core area) e Py P
@ MNEA Fo| x99zt 4k (dispersion) rHERolEHY
9 o]F(migration) & 3 3 F(corridor) °o“1i 29— _
. - =XHo "} & o v
EE YYE(stepping stone) @ 232 sEITER ig;;jfo}%zé
S LT IT
AR Iy AT FHarize EYA FEE
o gaks bt e Ed(restoration) 2% oA (culvert)
e AANEA Y (nature development Wy 47
area) @ 9 Et 5 § J¥RRE e e
o . - - %3} nEH %
A% HHo2RE VEANIE I A% o ;:%i(viaduct)
S4FA T 97 #HE 23 gk A Aol | A A
A E2e] Jd 2 7lgdl dsld o 7} AE dla ik
A elzie] AAE D glovt fe] 47k st =t Rila d & dai
o] BAZ pE sl 3 o EE Ll
o #AS = A7 g8
- AEiAlY HeEX AlA®ldAe] @47 23 2eh
SRR E R oo PIRE AT wET
. FEFE gy

- o33z BA
CERECIEE!
- 35 A9 AQHY B
- gAY shE 4R dAA Al
& AN A3
o= BehjY & gtk

al, ofME=E O|SERS 7E

Mol Ao E opYFEY 05L&
7193 BEOBERE AAHE AN EA
2 ExFe B4 5L nso tdd Iy
o] FREEC] FEc] =2E Iddses RS
7] Y3t ARsojom 9l

olgidt T2EEL S0t Y~90dti o] 2
A A7 AlFsE I dEE fFEAG ¢
AL e AR vehgon Hujxdd 9
AMNE 4R dRH1 Qe Aoz LEAz gl

tH(Forman 1995).

Hd#=e] IENE(Infra Eco Network
Europe) A€ e 2 715 wet 43¢
(F D3 o] #+&3t2 ot

Forman (19959 A% (H)YAF ©H4e

A48 A
ArH9g 58T

(amphibian tunnel) (2) &¢A (culvert) 2 A
e} & (ecopipe) (3) A18HE-Z (underpass) (4)th
2] (overpass) (5)73% #A9H (landscape
connector) ?] 572 ZA Y+ gle},
TUlel A BAE(1995) e (1) g
HHEZ (ML € SAEE °l% 7)) A
At HHSZ(2H, % T o5 M9 =
aA FEAD YU FAEA 2L AAsT

SAle Feta gle Aoz yehda go
Sl FETES EUR 4% ARE 2

ated AZolseRe #9< 1 Foy 547

g2l met AR, Set 419 fFo

1. el 23 (Ecoduct)

h g 2 54

HYFEY o5 Aste] mRAuRe =
F 9 was AXsE FHomA oA siA
8 0E A BT,



298

Y
LY
I
b
S
of

(FEEF e, Vol. 26, No. 2

Ecoduct’ & &ole ULdzol ALg
Hojxe NdezA 7 d8HelAT 2
£ 9229 7§ mAz 3 3

o oA da AXNEHE AL 271
9}‘4.

S B

-E2R% o5 E

- 4332 : Boerskotten (4 85)

- AR ¢ 199

- 737 89+ PAImE2ER
0emTA9} YETE(H7)2 83
18%014), % 4 29A0E
9% amiole) ZAEeH 43

-BEE opER

- AXAA AN Veluwe( D @)

- 43)dE 1993

R | - =7 A BAsE wAE)
= a}o% 2449 o8] & A}

‘__,_ ZH Ei)‘]'«] zz]g_} 01@.‘

o]

£

el gloM = 2T FRE o] A}
I o YAE 3 (Woeste Hoeve) &}
238 (Boerskotten) ol X3 Ae X
g g3 on HEel (Terlet) o] A&
9] g 93 hth(Friedman 1997).

Huojo] AL we wAn Ay Oi
PTFEE To& 3l FEY olF
Hzo] Alde] HA Sl gig Bl ""-C-’-fq
olemzl ‘Ecoduct’ & ZAFAME EHnjx|Y
o Ao E FARML A0 FLshR] g
A g0l Ao i3t #4o] FolRHA]

op

x oft |l b

N\

(]
m{n
JLJ (2

L x;
e rlo

o3 Aveild gemd
ek 1

o E e 84 A" A9 A
< THF Aol 2929 HE A9dsin
AW E ] vgAE Z7)d 2AE ZTyPx A
7 78 F& Aoz Yehva glew yd

E 2 =de] AL 40~50me 5 JERY
I e Ao Yepdd, olgA X4E =

Bex ] 27PE £9 Aole AECEER A
Aol i3t Z=re] Zs] 2 2] Aol u}
g SAste 292 Azd.

olg|gt MelmEe FA AT ha HEE
g E2o] Aejn® 4ol Zeo o] FoiH
7174 BUEE ZAie &R A ¢
HA w2 UBEse AIEE Ad A"
AGo| X =7, H& IrhdF Sciurus vulgaris
4 227 Lepus europaeussel th o] &3}
I AE Aoz ek or (Stegehuis 1995)
=99 B3ln ¥ ZHA9 A3CEE g A3
B At dolME AF 25 2 AvFt &
WAl ol &8l e ez vehda: g
(Keller & Pfister 1995).

ojdtod] WE&d=e AS50=2A A
Woeste Hoever 3} Terlete] A= H&A}
&, #EA), 9%, E7Oryctolagus cuniculus
ol 714 o]&tghom ]"' a8 Fol
gslA o) 43tn e Aoz wEA 1 Utk
(Berris 1995).

2. A315 2 (Underpass)
AstERE =R el X8 P
2wy vjstq 7R} Fon AL vg
o2 Te Ado M7} 753 AHdoR |
d@x=, ojggo}, mE, vttt FeA 24
5’]0']«\—-‘— U q’

HAAEFFE A4 25 EuAGA &
o] AHM=H FEEet YAgn e

==

10) AR FUIHEW Watchung B 82 9& FEshe 631 780 ns4z2de] A8 219 3ImEL 7Hlon HmajAl

& % 715 oMEEFol ol

1) sl B2245H 1R 3250l 2ok )%

< $1% 125mZ9 Malngz Ayt deEM vt Jdasco] aat

Ush NS A ol FoITES F50m Aemo] AL el A&



19984 7H) ERE AAAe) A2L A2 Aol EERe) ¥ ol2d AF(]) 299
& D RN MejmE Su
=7} 33 =293 Z(m) Hla
Schwarzgraben B31(Baden-Wiittembert) 50 EIZALES} T4
Weiherholz B31(Baden-Wlittembert) 80 2= °1%
Hirschweg B31(Baden-Wiittembert) 80 HEG 229 F
£9 Nesselwagen B31(Baden-Wiittembert) 29 A9 EH 32
- Negelhof B31(Baden-Wiittembert) 20 HAYYEH 52
Hohereute B33 (Konstanz-Radolfzell) 35
Wiirtembergle B33 (Konstanz-Radolfzell) 35
Oberderdingen DB (Manheim-Stuttgart) 8
Hardt 1 A36 (Mulhouse) 8
zaa Hardt 2 A36 (Mulhouse) 8
Hardt 3 A36 (Mulhouse) 12
Hardt 4 A36 (Mulhouse) 8
Terlet A50 (Arnheim-Apeldoom) 50
Wdas Woeste Hoeve A50 (Arnheim-Apeldoom) 50
Roerdal A2(Venlo-Maasbracht)
Boerskotten Al ExWed, AyeE
olgzlo} | Autostrade del Carso Trieste 8
292 Fuchswise N7 (Frauenfeld-Kreuzlingen) 200
- Aspiholz N7 (Frauenfeld-Kreuzlingen) 200

Alligator AlleyE wat X € 24709 A 3t%
2 21~26me 3} 48.5me] 2ol o] o]
11 bl °“‘1 718202 Everglades&9)
3EE FUAlE Aolen o9
tEol Z2tt FHo] AETZE o] F3E
dom AL el Hd 5 shy
zEvte] g9 FhEE 46 =2

olEE Hstd AR HATD(Roof
& Wooding 1996)12,

YHEF] Banff%‘“é Tdue Avd Ao
1EE=22RE o [kmEoA ") Qe g
7he] ASFREA g AFEC] o]FolAst
"4' OJAEL 4m9 ¥°]9 4m~13mA =9 &
a 7]’74-!- 9;1 131 ole“‘ J—a}q §’]“|Uy
H, 288, FA, Algtiry, 2%8F S —40}
o o] 853 It} (Lesson 1996).

olzigt HETR/F oledo] 24z,

ol

mlo

v7e 5

12) 329 pEE AN BF
ZF 5 TN Ve o F

‘T‘y ‘l“:‘:’.‘- =g

A= AR

tlo 1o
w fy

PEES AT 32 AeH(ecopipe)
2= [e]
T UL

FHEAN =204 A -

3o

AR 2) R|StER-MElzt =dAe] ¥ £

A 53

-2EE A4 58
AxA4 1 Boerskottend)
Al 22 (gez)

- AAJE 11994

|- 728 5% @ 23529 o
£2 57198 6424 93
9 gyz Wag zged
PRELES

'

[

2EZ 047
4234 : Nijmegen
) (Gll=as]

- AAdE 199
+23 B4 24dg Y3
o 249 oiele A
718 zeldle] & 24

Gz EFo] g5z BSo] Aol Lynx rifis, BmeAlE, oo, nlZiqa], AWZ o
FE0] AR n&E2 MY NHEZE Fr1H o2 o]8sld AW thE o
ma 80 5 FLREE=9 UFR AEFZE o|&3ld FAuchigt

.ot=vld 2 Dasypus

novemcinctus® FUF Didelphis virginiana, E719 %7 B Gopherus polyphenus®] 4681 =249 AslEa2 2 o] &3}
2 Y Ao Jehtz 9ok Evink 1996, Land 1996, Roof & Wooding 1996).



300

A2 - HEY

(BEEREEE, Vol 26, No.

(E 3 dHzt=oMe| A7 242] O|lEE2 THEAY HE
ZAA7 | ZA9R T 3 5 % 3 7t
vgdes -S2734 F Al dA - el 9] Eolrt wow et
South - - AL FEgEE AX s s
1974 . A& 80cm . e o . o o121
Limburg®] - %4 Eo] 40ecmB =Y T4 et |- gEkE] 4ol 0mE 24t $38
AT6 A o o] 4§ g
1978 ) JRe= fi‘zgf“‘; - AT B A - 9aelt g Snct AL A
~ ~ = m > 2 O 5
1979 | mz+ A50 2o - PR Tl TA A4 ghe 2Ee AX nF
-5 &7b 24 (442 Rijkswaterstaat
1980 ygde MNre of galed, 1lae Y, AT | - AAE e FHLrS A7 A datd
" Dekenburg | #&50cm Aol 93t A =931%
1984 ~Heumen?Zt| 1A2E | - ZZold2e A48 e gejeldA | - gelele d&Ele 283 HY
AT3 AE30cm | --gE R dsld et B ez 2R
' AL A Ystoq 87
1985 Ay | VIR AR
~ ygds A0emel - gerel g 2Fstd A
Ad wa oy | ] - E2A4A H8ste] ddste A
1989 HAgo|Z | -71E =2 (A27)d 4A W28 1 o] ek Ag
- 248 0|52 YA U
1990 2746 dojA] 248 olFER =9E d % g
Axe 3Ny A - A ArF A AT BH
&l:}] - ARG AXG F e AYrE g A7t FE olFu dg
- (AzY) gy A3 - gere] o) A /A dalde =2
A&7
T e Ax7 7Pse gadolt o Kk D AL 3) MERE Aol =HAR H £
£ o2 Aeige] AxAHE BoFa Stk = 3

2488 9% F29 A¢ vgA=Y AT3
z24d A% 5dde] A FJUEY di
astA ol &=
237 dFH3 dH(Douwel 1995).
Bekker & Coanters(1995), Huisman
(1995) S0l 28l 24z o]FE29 F3{7t o

¢ wEu,

olejd AsER-AeEe YeI%E
d= Allg FHos B MY (E

2o

o]9} o E2MNMEA wAste
Mol AAste A7FE 2AUEHS
= Utk 4F AR AR AALAE

c
ol g3t olES 9% 2UE AT FLoEH

0] -
M

AoZ Jeht o

A #

=
“BEE URTER T N

ol

-ZAA% 1 1993
- 243724 Sologne RW 7,

TetA)

—

22 B43e] £, 24 Y

2
5

54 m2Rd 08 ¥

I FEY + UA=E &

W2 W R oBEES AN A 2EE

DI Ao SAY F glon] AETALY BeE
sl 4A 4AFA + 9

&7 3 oA BAY AE viee] BHoz 24

AEH A F oMEERC| oFdE AUt BAT

SN 589 o5 g% Fa A,

A8 A5 F7hsa Yok

13) AelEicle] mah] Abee] iAskn 2lE 584 REERE W AXY WSRE 0.9m¥E 3.6mel 744 teks 1
o|Z& A Bolsh mEl, EolNRA 4E7] So st o §HeiAE Ao

ol 33molA 66mdl ol23

Uehia k.

o]
M.



19984 7A) BEE M AL 98 el EER B o224 A7 (]) 301
3. ¢A 7 °lFF 2 (amphibian tunnel) A BxAldo] ot olz{g BzAlH9

FAFE A EEAMC wE EARE
S daid 448 $5 427 Bohsel
A el wat MAA7 4A HEsHARY,
PN FE oAtz ol Atiu A} T
Axvlare AAshs 9K d&oz A9G9
HEA BAJ 223 2 AHszn Yo

M 4) AMF olSER

A4 5 3

- 253 %

-HR%L 1 59

AT ¢ 1994

- 727 54 1 P59 o5 e
salel 249 23YE w2
Fe2N Tl guo) fEg

o 49g 49

FAF clEFEE FEANGH HE vF
NME wAbRA 2 G 2E Flejrte)] A3
" Z25cm9 Aule] =¥% ambystoma
maculatum& 13 £29 A AIZE
& 71eH 21¥ n&x29 F2d T4
Bufo houstinensisg 3 AtE7F Ragn
AT},

olZ g APAY FAMFY ol5E A% B
EE Ho 33AEQ o8 M¥ME FEE
AHEl By AMTF R

Soio| MR W £

T 5 3
-2EF R
-AA9E ;1988
-4~ ; Kuth-
Wildestein (59)

-EX AR BEY
oJFERE fral] Ao
BAZ EAYHLE o

AN E (A2 59 2,

del AedE ol2d nelE viges 4xY
FESEY 492 YsiFn do. Ze
o} Zol2 QA FA9 A e

EEZEZA /B BT & Q52 =

oy

R
s
lo
o
[u_g
+
xS
vl

ARl 6) MERCE] W JRET|Y

AL E 5 A
-BRE  oMEE
-HADE ¢ 1995
-2 34 A27 Hilversum

(L‘”‘:“ %‘:)

-4 2FHRNE B4,
1—,—E17 -2 Azl 2=

2 AEE A‘]"‘X‘] I
-EHF 0 oMBE
N |- 8AdE © 1993

-AA A4 1 Overijsselse
Vecht MI93xE)
-54 : 4NHe] $AE ]
817] i3ied 7o) st
EEo) 0|28 & Y HE

4, 21552 84

o]%e 474A fEEE A Eu o
(E s 2t

(E D9 Zol HHel5EREE
FEF] w2t ol TESH AR
AW &3 ARGl dol Ba2A vehdd, 7
FES RS A dHdE Bhata glen

2 ol WYs HE, AUy E4T Zxof
AU #3S Agee ey Ay 2y



302

ARZ - HEY (@S ELe5E, Vol 26,No. 2
(@ & MejolSER FuY 5 AfEen, Aaxde) BE BE A4H
2g= Axue | AxLoA o] FE o]Fn 9J2d wWE A= #dt

Aed | d¥¥RE | w8 A& €,
A5 E%’Ele FRA I | oy oeyg olg|3 o] T EFT FAA =AY AFL
TR 29 130 w723 glen tein A9 9
sz | WF | weAs | e oamz NAE Agdstne TATA WE
gejcel R 2FERFF | . g0} I 3ol Tl SlejX & ofH7AR] AEClF
IFEZM | % 2% _ - %—i°ﬂ g JAld wg AdA A

(# 5 =ie] SE0ISE

4 A e | 2A 2454
A g ag | 24F
57 oF | T
i | A aF | P
5 A % | 3 #R5
o 784 nF | 7
k4 Az aF |
kg uF |
AduelEd | 3% | 74
e Ay | ¥ | #A
o5 zait ug | 73
Al oY axd g [AAFE B7NE
7] 74 9% Hd | 73
| AFF 4%T | 2% | 7
FAEZATE | ¥ | 7 | HEFETe
23 g3l o 7124 FAFEAFA

(E BellA & & Rl Fue 2A4AH
2 A WE-E v E3 AP%‘Z]OﬂS— 1 PAYeY
2 3 Az 24 2R Y

N
i
)
|
<

Felel QoiNE mFYAo

# #EE Ao ehtn Qe 58 Fel
4 SE oEEZ 247 PURYL 59
dg5d d AFE AN AT AR
43024 3N ANDR Y 4 7
o HYEE o5ERY F84E WF, B
7 A8 A77k g el

II. ol2H =&el g

o4 A7A 2 TUY AE EGE of
B5E ol5ER 24AAT FYHLA o
fow 2 A% theH 2o,
7t =AMERLS MY

A9 FEolEERY AT AdME
AR% 2R gl Qs ofof sei o]
dte A, 474 ol AxAew A
oF @ Aotk olo@ ABolEER 24AR
= 5zAo $439 A2 2ohis] I8
2 St H25e ey A4l

P7l ANFstn gk, G2 A9 dioA
1?‘;‘ AEolzEZ2A T FAd =AM

A AxEo] AAFH et 2] A
AT A T 2 AZAYFEolA Y
2t 2 nZAES $A18H (Seiler 1995)

o:‘-mgnﬁi-lomloﬁiﬁﬂ

29 A% TAAR ALY AN nHAEE
Z&3 UTH(BAEEAE. 1988).

o]3A FEoIFTERY YT HAdME
FES oA % MAE T U &d
g gty tiEol 224 B wE J3
AES Ze ARZRAIGAZE AP ojof d



19984 7H)

2AE MM A42L U3 Ao EERo B o283 AF(]) 303

AR Z2AGA N YAME =], F3el MH,
AL &y = %% 2, 45 a}o},] o
gasty 2AolFe A, B8 ¥ ZYHY
Hetel] oj2e dde HFE FPser & A
ojth, olejdt AlgE VBoE T A E
Tt ALY FEITER 2AA o)E
o (2¥ 29 2ol Yehfio]d 4 Sl
AY - BAE - Z2vcke) 273
_?,]z:‘;} ............. ]:g 01%—-\4-—,-‘?3323}73?}9]
7| 2A A gzad g9t
- 9179 A3
AY - AA - §¥e M4
@A - Adel 4%

~ A gl ukekakad
- ZUEHAEFY

Q" 2 S=o0ls82 z4EA

AZE AL ALAE AT EAREE
ZHlF & 5 4 U HUEZ o5
W@zt HadA stote] A9 Al do]
Aol A7l R A} Aasolol ahu
AA Aol gelNE @ BAE Aetstn
AYRE 397t gow oo met olHel 4
B2 sefslel ERAY 92 % 2Adag
FYseY B ol2ee An Yo Td 2
golFel gABAUL 2 wUHAAY 7
2ol goINE xAAZF, TAY ot 2 wg
of @Al geks e 2 $7) vsi,
4zte) WA TeARE BT A,

-{)1 W, gL

L, CHAlY Te{Alst

1. A 4AE A% 71 EAGES 24

zA4o) A4 nelslof &
Aoz WaRde] A%e B gty B

27} 9t & 22 2 4544 So Be o
HA e 87 baﬁu Zg 7ekel] 19 He
978 2 Agte] £Fo] e Aolth,

£2ol5E2e) 24e 1AM ed
AAA A Beole 2ol N HetE 4 gl
on} o|g ThAl B9 tE G ZHolx
e e 2 Amel g (1) olWAH
a9z 24 () 99 s S =
29 (3 H2e 2% FHE 24 So
A2 e} AR 4 ST ol vy
SAMoE AR BE (L 6% ol £8
Hoid 4 glek.

(E 6 MEO|SEZ ZMHE S Y8t BEW|E
e 29z EEE

ojldie |- A #H&
Jgqiz Bgy | A
(Original |-ol#A3ei9] ztg

-71E9 o FE
OEARE Oz

1 24

conditions) | 3331 £ <

o| A AF

e | Agwe desgau|olE ousE o
[}

2z A fAH

des 2g

o4 Az 59

B o] (@i
22 (Similar 22 B

conditions)

Mz 214S

a2 43% ‘%233}7]7} Aj2o] "‘i7§ ol
{Alternative 7el OMTD% o1 B2 4
conditions) F3ko) T Alg -9YEg o ge

A e AEgde F3
71842

W) BE |53} FABATY FEBA
sfop
MEES A% AHERY 244 9o
A4 22z dotd wg 422 nlel d
B Aol Age IRk o
JERRZEIOCRIEERE
bEEES F74 U PE ALY 9
AL, ANA, D49 A, A
¥ 497 29 5 WHAA A zA
g sastelop g,
S22, A% F9 AYolde] FUAEA
gE 349 ABY 2AE S5 42F, A

93“: }fi fr 5 _Il}lr r



304 AAZ - HA2Y (B EEasE, Vol. 26, No. 2
21 Z3te] gx1¢ ol F 55 ol oy b Zo] iR Gel] sleid A F(key stone

< $33d Eiﬂ H’QQE% A=
Zlo] wigta g Aojr,
S e S Hrkslr] Aside
729 (landscape scale) ol HEE oA
o 3td ol2jg ABAYHY IF¥FE s
A% Wy o] ok HAeH ol daH
Zo] 7 Z AAHAE 5
- oA ZEo] 7*-‘447—@]7\1 A 7
FARSH A g FEAo 3t ol
- GF A= %‘7}% A WY E
- Ao Wi G B3, g3}, A
Z3e A% WHE

& %igl -?r/'q, 4, i-’ﬁ &7 ¢
27 59 349 84S $HA2E T
sto] o] FojA o} 3 ole the(ad PH E
o] =ASEAR + U
a4
58 B¥NAR BERE
— PYET, A%E
3 Exlol &%
A4 l
N&she} =
52REZA
28332 L guqe ganney
(ad 3 SSAMAX Ngaet M (ERERAR
1988)

2. AE - AAFH A AR

7 A3 4%

HYFRITERE U0 slo} 1 @
o] fle 847t A AHelE & =
Zolth.

9z WA $AHez wfor & A
o2 ‘Uut oFES AT M e olF
27V Ee 53 3L AF=E & olF
2717 & 94502 ARsoF & Aolnh
S PR

N
tlo o>

species) E£x FAFoEA A7t d=AE
AR s 4= glojof & Aol
HHAog WolEdAd B2 A& A
A Ate]lE dAZAste FUAZZE Aol
U HZ B0 AR Alele] Hd At HF
olg2ehe vt HlWS LowA AlEH ]
Ae 58 529 dAE Hua ste A=
7} o] #AA7E 31 Yo (Gustafson
1996). o123 Wel9el ol2nx FY AF
AA L ol &3 ol FHE ZAN ERo FAX
/\}iﬂ«] NEZzAL AP RE EE AAA
e Wy o] A& F A

—“i—‘"/} Heg ARE é7§’3}71 HalM e 24
E@Y ANGEA mE BF, dAFEUY
Ngaid Aekasel §F

5523, °18821 9 FTH=EA ©E
:L7]z/‘q , Bav AA 59 AEAA 24
e 55 1’45} .

Eﬁrx—i‘ﬂ 5 29 dR¥FS A
PNLGEL oS <§£ 7>3Jr Zol BEH 84,
HEHR 84 5& AF=2 zEsHe Ao ug
g Aoy olg} tiEo] HA AlFHH A 3

olnel 24 Weld, 2848, 2AF FAD

(B 7)) SE0|EEZ =ME 9t X[HY FHigk=s
2l Z] . o
s M T T EPETREY
Ex
7 At
g2z 2 g
8& 2 A
£
A%
2 A
AER T EAR
a4 oA
A 2] 9} o]
A
FAke] HeA
A8u§
FA Bele §olA
2% 9 wdgy
z &




19984 7H)

2AE e AL 9 Aol EE2d B o8 AT(I) 305

el Wely 5¢ FAHo= Yrlsel X
A steio @k,

W) #8947
QAN F 7hed S vlaste A
AL7153 8388 MAsteof gk o] H}A
A geld @rkA #Ee HAeg HFPoz
Agste ekt tEo o 7bx kel &
¥H £9¢ A5 AERds $2 I55s
£ Ang $ d=2 she Aol o
%a sk,

oh Al &4

Qo2 fYEEELY 2% 1 Fo| W
$4% 498 Ao geAn Yo A4
BgAelel AH 24 3 AAA HE 59
A2 Azel skl AgeiAe. o|HD
A% 7 2ad Sl Addd geo
g 4y Aot d=u AP Be B
29 B2 ARAE B FHTE G
2 o5& Adahe Wete Adstel zeise)

e
-

o

=

t

0.

o
ﬂH

|

of g},
g) 28494 2 A=
’}lgiiﬂli FEo| oFdtk A FE

she 49e © WA/ gagas vl 4
Atz olF @ 9B/ 4BF ¥L @ W
4719 &S 7] A5l 0% @ FB She
25 ® 3EMIE U198 42 594 2o
e AR

qUE FHAN & 9 AU sl
Fe Tes e TRl
- Aol 38
- 3% o5

- 7}]2'“‘1\“?: 1258

b
i
ol
=2
lo
L

19) grjelel 4A8 WA zez vdREe A3 HeNwe A

ol wjx7t dasich, dwdow SEElE
58 o]FS A AMAAE %’éﬁ}"lﬂ
o QMY st Wl=E 8Qle
o A g2t 2ot AHEE A5 Eiﬁ"}
< JAsteq FE5 WA **Zlﬂ olFETE
i fredtd 284 Ax § 384U &a%s
71 4 ek ¥
ol213 gElE]e ¥ ERFE 3l o] &=
AR 2P I FFS FAFAA
A g7E 7I1dE 5 rh

ARl 7> SElR|o] =AAL U 3

A @l 5 A
_[2EF 2% 147
|- XL Woestehoeve,

= Wgds)
-AAdE
-7ZA EA  ARTLRE 9g
UuEAES Bse) YA

-ERE R

- 4374 © Oldenzaald Al
=22gds)

- AU ¢ 1994

-723 B4 WNFRE SR
o2 U £33 WA 44,

F29 233

= $EAA 9
B9 wE 22 59 A A4
P52 B dmuelx) 244 zeleor @
e EAW,
29, A 59 2e U £9¢ 2l

3. 2401%e) fABAA LA

olgel zAolW, 2NN walA

o 240l ¥} wAARAY Bhalg no]
A

#°l 2m, FARES 1.6m, WHAE 1.2m, & ERFE

1m, ¥ 72 A$E 0.5mIEE AAstE dch(Friedman 1997).



306 HAALZ - AEY

(BmBESPEE, Vol 26,No. 2

gt =3 T8 FEE JAE7] Astde
g, 99, Ao,

A8 1&ste 715

o4 715 EY2 24T JEF2e B
ARE stekstel AM Fe 37144 52 E
st} BANE A%Hoz B Yl @
Aolt,

2o A8 ARENE Aol o|zERE
5% op5ES o]5S AT & Y& =Y
H3A4e LAk Bash 29 P

2 Agale] o 5ARE Felals B9 gEol
W slol o e,

E¢ 2ot 43R0z AUER AT, Y
ae)3 Qo] AHER o 8ERS Aok B
Bl 9Bz 53 2e 47E Adde
24, Do Fe AT ndAE & UL
Aol

olrt
tlo

2 dFE o]2d A7) AMAT(2
)2 o] 24" A7F o|2d A7 3
sle FEozM EAEH MAXNE dZ3)
A% FEoBE2Y 24E UF o|2H W7
% /ldel F9, 20552 #39 7¥ ¢
3y zHAAe £ 5o #Y A7E 5
Petgom 1 Ao e Zo| aopsold
T it

DO E2HAE =& 3 e i3

FES W GFF SH AA e

Rer Ao APAA & o
01 TS 2% BREAQA I o

Zr}okA] o 71-/\ WA o o] =9 A

Sl 9% F9 L—ai}ﬂ FHE R
:

47e) st €@ JFE ARAY)

11

oft
i

A A r°" e i:J

@

At UEdE, 59 59 FHPAY
THLE YT dHo FEFER
AA|7} o] FojA L Qor 1 &l
AHE AN A2 vehta g
o A% olglg FEo|FER U
HT S0 ShEz len &7
2t 1%2}2]“&21]2 THeE 24A¥
o] ¥y 9o} ZAAz @ z2A4
\'416‘ TA A HEV 5%
°l%§i«l 24< HaAA
°H 4%, T o|5%=2 ¥
v}t Eigfﬂ T2 T
¥ HES 22 A RAIGA S}
of 3tH AA| A lojA
¥ A%, Ady #FF 2
, fredeke] wide] g3
e 2 2uUEg Bl-o]-
H & wpol &

®

Ui’.éz

rf.d—lmrﬂ.méio_m\oi
[o]

®
ojn
=2

2 Boohe e 2o r|r Fof

er

1
0,

>~
O_u
r

3&

oﬂ,

o2 rlru _P“

i
_‘2,

[)

do
Nt

i
oF
N

o,
L
o
o,
o Jo
ﬁ

7 z
NE =23)& ez 3 AHIPRA}
AR A, K3 2F, AH7HAA
AALA, AFEALA 5& FFT A
A A - A4A 55 539 4= e
AzAQ Aoz AAstna} et

2 WE ol o 10 Ho

=]
ASE

rak

AT (1996), olmZHelx] ZAduieto] #H3
41914939, p.13

AR, B3 (1997), BEUR] BREE % e A
ARG FA - SR U 2 TN #9 A
7, B4R 11(), p.9%5

BAR(1995), A= T2V ESNZ,E A - AR B
ol fe A& AANEY], p.79

AZASERAE, (RDERUREIRE (1988), EauEls L e
B, pp. 19-56

Bekker, Conters(1995), The continuing story of
badgers and their tunnels, Proceedings of the

a7, A= 3



19984 7H)

BEg Naxe A4S 98 Melo]EER B o2& AF(]) 307

international conference on habitat fragmenta-
tion, infrastructure

and the role of ecological engineering, 17-21

September 1995, Maastricht and The Hague, the
Netherlands, pp 344-451

Bennett(1995), Habitat fragmentation : The European
dimension, Proceedings of the international
conference on habitat fragmentation, infrastruc-
ture and the role of ecological engineering, 17-21

September 1995, Maastricht and The Hague, the
Netherlands, pp 63-67

Berris, L.(1995), The importance of the ecoduct at
Terlet for migrating mammals, Proceedings of
the international conference on habitat
fragmentation, infrastructure and the role of
ecological engineering, p419

Dawson (1994), Are habitat corridors conduits for
animals and plants in a fragmented landscape?,
English Nature Research Report, p.18.

Douwel (1995), Provision for badgers realised in the Hue-
men/A73-area, Proceedings of the international
conference on habitat fragmentation, infrastructure
and the role of ecological engineering, pp 404-408

ECNC(1997), http://www. ecnc. nl/doc/ecnc/sitemap.
html

Evink(1996), Florida Department of Transportation
initiatives related to wildlife mortality Florida
DOT Report FL-ER-58-96, pp.177-190

Forman, R.T.T, Friedman, D.S et al(1995), Ecological
effects of roads : Towards three summary indices
and an overview for North America, Proceedings
of the international conference on habitat
fragmentation, infrastructure and the role of
ecological engineering, pp 47-49

Forman, T.T.T & Gordon, M. (1981), Patches and
structural components for landscape ecology,
Environmental Management 8, pp.495-510

Friedman, D.S(1997), ‘Walking in the wold side,
Landscape Architecture, Sep. 1997. pp.51-57

Gustafson, E.J., R.H. Gardner(1996), The Effect of
Landscape Heterogeneity on the Probability of
Patch Colonization’, Ecology, 77(1),pp. 94~107

Hanski, I. & Gilpin, M. (1991), Metapopulation
dynamics : brief histiry and conceptual domain,
Biological Journal of the Linnean Society, 42, pp.
3-16

Harris(1989), Edge effect and the conservation of
biotic diversity, Ecology of greenways, p.47

Harris, L.D. (1984), ‘The fragmented forest’,
University of Chicago Press, Chicago

Huisman (1995), The mobile workshops @ Introduc-
tion and overview, Proceedings of the international
conference on habitat fragmentation, infrastructure
and the role of ecological engineering, p 377

IENE (1997}, http://www. minvenw. nl//projects/iene

Keller V., Pfister H.P. (1995), Wildlife passages as a
means of mitigating effects of habitat
fragmentation by roads and railway lines,
Proceedings of the international conference on
habitat fragmentation, infrastructure and the
role of ecological engineering, pp 70-75

Lesson (1996), Highway conflicts and resolution in
Banff National Park, Alberta, Florida DOT
Report FL-ER-58-96, pp.91-96

Mader, H.J.(1984), Animal Habitat isolation by
roads and agricultural fields, Biological
Conservation 29, pp.81-96

Mader, H.J., Schell. C & Kornacker, P(1990).
Linear barriers to arthropod movements in the
landscape. Biological Conservation 54, pp 209-222

Noss, R.F(1987), ‘Corridors in real landscape : A
reply to simberloff and cox , Conservation
Biology, Vol 2, p,159

Oxley,D.J., Fenton,M.B & Carmody, G.R(1974) The
effects of roads on populations of small
mammals, Journal of Applied Ecology, 11, pp5l.-
59

Roof & Wooding (1996), Evaluation of the S.R 46

wildlife crossing in Lake Country, Florida DOT
Report FL-ER-58-96, pp. 387-395

Samways, M.J(1989), Insect conservation and
landscape ecology : a case-history of Bush
Crickets in Southem

France, Environmental Conservation 16, pp.217-226

Seiler, Eriksson(1995), New approach for ecological
consideration in Swedish road planning,
proceedings of the international conference on
habitat fragmentation, infrastructure and the
role of ecological engineering, pp. 253-264

Spellerberg, L.F and Gaywood M.J(1993), Linear
features : linear habitats & wildlife corridors.

Stegehuis (1995), The Mobile workshop : introduction
and overivew, Proceedings of the international
conference on habitat fragmentation, infrastruc-
ture and the role of ecological engineering, p390

Tassone(1981), Utility of hardwood leave strips for
breed birds in Virginia's Central Piedment,
Ecology of greenways, p.46

Turchin, P.(1996), ‘Fractal analysis of animal

movement : A critique’, Ecology, 77(7), p.2086.



