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Abstract

After the Rio declaration on environment and development in 1992, developed countries are
undertaking “environmentally sustainable transportation (EST)” projects. To meet the needs for
EST, current transportation policies in Korea are rapidly reforming and one of its concerns is
modernizing and upgrading railway freight system. Planning new railroad construction
projects is increasing and subsequent environmental impact assessment (EIA) demands
improvements, especially in both the EIA and decision making systems.

In this paper, we discuss the present status of EIA for railroad construction projects,
especially, by analyzing the EIA documents for the last six years. The EIA for railroad
construction projects accounts for only 4.9% of total 918 project EIAs during 1998-2003, and the
portion is gradually increasing. Major environmental concerns for EIA in railroad construction
projects were geomorphological and ecological changes, protection of rare organisms, air
pollution, water pollution, waste management, and noise, etc. We compared characteristics of
environmental impacts of railroad construction with those of vehicle road construction, based
on environmental and construction-planning indicators appeared in Environmental Impact
Statements. Railroad construction usually requires longer tunnels and bridges for a given
length than those for vehicle road construction. In addition, the amounts of geomorphological
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and ecological changes (road-cutting, embankment, devegetation, etc.) in railroad construction

were generally less than 50% of those in vehicle road construction.

To develop environmentally friendly railway systems, monitoring studies for environmental

impacts of railroads such as habitat fragmentation and road kills, dispersal of alien plants,

tunnelling effects on groundwater and vegetation, and noise impacts are highly recommended.

Key words : environmental impact assessment, environmental management, railway

construction, road construction, environmental indicator

19923 298743971 AR o3

rl

-3
Ao
N
[
=)
N
o
B
oy
=
N
o
o2

Wy A2

o>
N

=
o
=
vk
E
€ APstL ok WFHoR ASTET AT
oAM= 719, oSy, &, EXOE §
M AFERE AlFL olE BT F =S
27stn Qlom, 1 AArgoRA g 2
& A 950 BEAAE FEAFOE 58
g ey AFA AL dAeE 2EFU
o) FoERES sk 5o WO wE
#7343)0] WMakela Yoheld 9, 2002: AL
5., 2001 &7H41, 2002),
el A LTS 0%l dE =2 9
Lol o ojv] F&TH | FA o]
AFAES 22 1T AEA Hlgl AS T
7FkaL Qlem, ol & el dsty] fJste] AEAt §
T WFAAE Bt 2840 FAAUE w
SAAR As] 2 GAFol EYHL 9l
o 53] AEs FY U A& aF A
A, BAA, A aEd B AP
oM gk Aol glo] Nlopd =AES )
Aety o] sFEges =071 A8 444
WA AAH FAE REEE A dR(HEE
5. 2002: XY &, 2001 ©]A3<9, 2002).
SRYFE7E A=E 120~1807 AES] A
Ae o= AgEo] gton, o5 5 ©elAt

HogE ZEAMAYC] 7MY B2 F(dxd
2~42%)5 AA T}, o] Hlgte] HEA
= 1998~2003d Atole] HAAG A4 (9187) =
49%%5 A 8taL Slo] EEARYel sl FriA S
2 HjFo] g Holth I8y HE HEARYS
A gk A A Az ey Al
(e}

2l
% FA%Q Ae St FE, a4 S
A Z7H

=

20 Aow AP A(el9E 5,

2000). ol FARBO weh EZABAIG

Hste] FEe] A4 Lol B WAL

ol e Ave] WeAE W 277 9]
= gspolnh

Fo)9] A% AEABAGS] BT Aol

[e] =
Az A48 2AEEXME Carpenter(1994), BMZ
(1996), US EPA(1999) o] 4o}, W e
olA AlZHAlo QTH(o]

o

do N

4w
-
i)
El
ofm
dr

, 2002), A

~ o=
off £
of
U i



. O|%= - =rogo

OFY - 80| / BTAMY HIBTHIILY »zHaUD 297

[o 4y e .
for od

R T -3

ERAMAYS BAGYH w24
G5 AEAYAYe] BALFHN v
3

-
N
==

e B2 AW 32 BRGYE 1

A2 MEY & JE PHOEA BFBIY

S
ok, #<h Hehe] AENAS BNt Ao
el A s 19973004 20033 7kA] 4570 AFdell T
s F 276 AR RS Tt Ao
H, =24 dsire A-duEH(2002) 9] A5l

Eg 2 ATE Slste] Ak IEEE A%
(FEdA$IER 23 SO AUARIH we
FAGTHIA (R E AT 2AM A
NEARG L] AN Aot E2ARIZE kikEgl
of B FFYY AolE HasE 5 LS F
ARE 8RR JPRe] IHER - SEARIS
Arides Aot ok HWEAR FollA
EEARIS Hlsly] ek A7) - ds A
a5 WANGS dEXGel A9 gl A
A A2 Adstnt & A7l Ax2AE 7

7t d s 4
kAt

B7) 2AE BF UESE Ao EA HE
A 1997~2003A7F 4570 AMHE S 200 AR,

TEEZO] 79 2000~200397F 167] AIYE F
1070 AR, 9] A9 2000~200337F 3870 AR
= 5 1h Ale AASTHE 1), 2A4H A
BE o] &5kl AE AREZAF AR H B
=2 Ao, AREE A 4

S (2004)0] =] Qlh EI
A 25 Sk AT AREA AR
TEFES Fotstr] flste] EAEA (ANOVA)

2 p0.05 B p00LolA Fo4dS HF A

om 7} A EEE Box Plot 1S AT
Box Plot 1¥olA £& FAIS 9L 10~%%
g FHORA 10%7 T 0% gl E<
A2 Ales B8 LT, Box EAIYY
25~75% W& FOEA BoxE 7IEAE
A F2k50% A1) eRdTh

]_
=
o
1]
3|

g
k)

. 9+23 ¢ %

=2
ok T
Pl
fol
Mo
acs
>
o
it|
=
oo
Il
rﬂ
lo
i
ox

o
ookl

offt

¥

g

1o

:

ot

o

fu

rir

e

Jur)

By

[> _}m |o

fu

F ooy

o Ry Hn of
offt kI o

et > x2
al
X

o |0
£ o
o
Lo

2 OkD o, UlO ﬂ,
-
rir
=
rir
=2
&£
N
ﬂﬁ
j;i
>

i

to o2 |o
o
o
qr ol
1%
(&
_124.

<
)
o
tlo

o> N
e,

P
fass
Aui
rg
my =
N

o

¥, o?
o

&
N

K-
<
R

e mo B rfo

)

hass
yo 2
X

°

A
PR A

e



208  HPBBBEIL M1 M &

it

b

£
i

A

jin*s

=2

s O

(724km, 2002), AHIHEE 792 (NF) A2 (353km, 1999), BF-IEHE
) AHAME (458km, 1999), BF-A A4-H =7 A 27 A (9.19m, 2000). A -
AR (5.63km, 1999), 737 SH-ARZE 3 G258 7E AN FAFY (7.72km, 2003), 7
A7F AZALALY (108%km, 1999), AL LA-527 AL o] HAR (146km, 2002), S5l

BAAAE AMAR (36.75km, 1999), A ICDAYAE AMARY (39km, 1999), G54 59
Ao dAMA (17.77km, 2000), At FwH -3¢ 25 (23.25km, 2003), Aed -5
A7 FA5PAMA (9.29km, 1999), A2k A4k-ol H 7 7l #abe (2352km, 2003), Ak o -3 F
7N AL (10.28km, 2003), T Y-8 54 3HAE (41.54km, 1999), FEA &&-7H8 z
A (2841km, 1999), FHA AA-EH7H BAAA AMA] (1587km, 2002), 244 2
A 218 (1026km, 2003), Sdd WHSE71A AYH e EAME (375km, 2001), T
7+ A&7 AL (560km, 2003)

(I A7
re
iy
>

l—ﬂ 2
fu
= =

[ O Lol
>,
ket

r-|>:' OE o:;& J}O

>t 4T do b o¥
I
b
= oX:L
nj-[o ul

"Ei'-,m(_),o}ﬂ

2

Kl
by
i
fu

17.10km, 2002), 7] A -A1 &kt
S} 31.31km, 2003), F-¢+-3F7¢
T2 AXAY] WU7ER(62.1km, 2003), AF-E7E
F J4-7a) 24 (3868km, 2003), AF-Fd7F L& Z( %Le%l—f
T2(9F-49) 724244 (138km, 2002), HE -4 LEE2

-
2

(=
(=3
e
¢
oft
o2
r\l
K
oo
i
by
o

[
w
>~
—|—' Do
E
[}
=~
B
)
S
S
&i
—{u:
=
kl
b

AR A ;ﬂ]ﬂ]—rﬂ‘:i AE-QF) ALZAHL516km, 2002), TH-F7 FRARE ALFA
(31.69km, 2003), FRIAI 2] FE A3 E 2 (FE-YAH) 7A43AH14.28km, 2003), DA B FEohA$
=2 (FAFEA) 1AFAH1026km, 2003), tJAH-AE7F =2 214414 (13.85km, 2003), PHIA| Y =50
B EZ(FA-A) A4FAHB82km, 2003), HEAIFY FEUA -3 E 2 (HEF-4S) 7143 AH145km,
2002), F-5orA -3 =2 AXAFA(593km, 2002), B -F47F =2 A FAH2759km, 2003), A=Al B =
A =2 (AA-AE) 74 FAHB8.80km, 2000), OAMUH % A3 =2 (M-erah) AHFA
(84km, 2003), &AH-F947F St E4xtE AL FAH65km, 2003), AFA] A=A I C2($4-F3F) ALY
AH76km, 2001), =798 A (N F-vhah) 4xk2 A FAH799km, 2003), 2 9MH 32 A4 FAH69km,
]

1-1

A
2003), AFHY-H L 5L L:_i 4" A FAH(134km, 2003), 3HE-$AHF =422 714 FAH(14.73km, 2003)

Ha AL oA a&4dol =5
T ATHE 2). Hate EZA fi7]19o® <lgh Hlgo]
=

i7tel s el ek e o) A o710 g ERdA 1529/ -k
e AEE 5599 kmE 2E %) 94 14l

ok
2% 3 28] Wol WAstH, AVAHIE A EEE

ot

—
AR (AET 5 2002; & 3)S AFEHA, o7 809/9 - km, AEE 329/9 - kmZA T2

A o 258 o @ol WAST ik sEe] A

H 2. nS+HE 0UXN =24

ap | ag | EAFEIT AUALE | A=dy] H 3. 3 SADSHHE B9l sHIg
(keal/1(E) - km) (vl&)
A 119224 157 &= 7192 A7EA A
A7 | WA 41543 55 o] 7y T2 | 152 80 63
Az 7597 10 (9] ¢/¢ -km) | & 55 32 15
L | EE 167421 158 k= T2 | 461 220 63
e Ax 10598 10 (29: 9/ -km) | E= | 100 18 15




OFY - 80| / ETAY HBBEBIILY HBEAUD 299

7129 v TEolA 4619/ - km, A&
10090/% - kmZA T2oA 468 © wo] WA
&, A7k WS- TN 29/ - km, E
Tl 18Y/E - kmlZE T Ao]E Ho| it}
(& 3).

Asdnld o5 wAEE 7|9 247t
2 Q% T RS A s BT H
Lo vlaf EEoAM o A Uehgth 53], o
AHTHE stEor] AFARE] o3 F S
F73u1g-] Apol7b AA vERG Sith wEbA
uA 2 AW LGS IHT A AAu]EolA
H L GAIQ HEARG Y] Aol Bk =4 <l

I~
AqE 5

2. #ELEHIN dEA EMof| wE
Byge Huxy

av-3A _ 2e M

A% - AA

S g 166%

o714
22 106%

w4 32 MEE PEelde] WAt A% g
o, ARAYAYE A% LA FS F(Hgv]
& 5% ol’go] w7)e] FBAM AEAo] WF
Ao WARER 87 Aol Asth 53
AEAYAGA Foo AFE g5 A
g -AA, AR AR $4, A8 &
&A% 502 Yehow, ot E2aANd
o vls) 54 ol BRYFel WFHE AC
2 ARSI 94 ¥ BhE gk 2

TE

AT - F7] 3 104%

53%
2 A2
100%

EEES)
02%

&85

<
&
93%
W4
93%

H71E
64% EF -
45 7

o
S

o



300 UBBEBIL MI3B X &
AR S AL B 4 gloy T 1&FAT & wetA SR AT AMAl HrletEo| tisiA
97 BEY A% - WE L A W FF £ B AW 58 0L Be 3
e FRAMY AsHE Y 5 FHEALS stojol & Aol
Ad ST ASZ o £ T e
AL E Aol obd Ao e 2R 3 RXZEMA|H|E stAAs X0 it
S AAET YO ER, Hi-AoA S YGELS] NEEIN
A EA 7 7= 3L ATk
wEbA FT A 71M digh #HE Ao HY UiaY HgZdols =2 HF|
H7tol|l Qlof A BAE FHEF FFA oF 12012 A oF7F 71 AS T ZAFEHUTHE 4)
FH AATA A&H FrF 2o g AL7t =20 Hg BEY Hgdort 4 AL
FoEE wold AR daRt et 84 2 dAHow AT 14ER 9 3R 52
F(2001) HMEFAY dAgE FoHvteE AANME AP AT Al wE 3g
FolA A=A digt FeHEECZE A 3, A T8 IEste] AUEES gol A
J A4, F-AE Q4 74, 28 - AE 4 g3l QlojA HEel & AolE HolA & %%k
22 TE 5 T FBoln), ol AR v owk 7% VlaY Fadels Anst 1%
2 27149 SHYGFEA HES FYsith T2, Sk v Hg 168, 208 7FEF 71 RS
4. EE 2 AMAIY HE0| T2 X2 S sAGSs 8K
S AE(n=21) TEE 2 (n=10) =5 (n=17) Pzt
H, 1% § 735 448
B HaZol(m) 995 825 815 -
A km3 HESF 0304022* 0254011 0124014 p<0.05
LA 1km%T BHEd(m) 2514228 212499 100£142 p<0.05
g Aol (m) 228 146 115 -
A km3 A FS 090+056 1144024 117£035 p=014
A Ikm% XFA%(m) 183+152 170453 135465 p=042
A kmT BHY - 29 (m) 4344200 3834133 235+192 p<0.05
AENA el o G
A 1kmY HEZ(m?) 56,131 432923 239817417172 100,746 455593 {001
A 1km% A EZ(m?) 68,095+55,740 228536424,181 150,578 457,742 pd001
A km3 A - AEZ(m?) 12422672667 468353430418 251,324 +53297 {001
A 1kmE AA 3 EH A (m?) 3668+4,258 2537716082 12,314410,785 <001
A 1kmT A DI EAA (m?) 18414+3162 13987410513 7617411744 <005
A lkm3 $EEH(F) 4204571 2935+1552 1458+1923 <001
AN AAAY
=4 1km3 7HE SR A (m) 2454174 113452 1624101 <005
= Ikme 7SS RIHE A (m2) 998802 3124148 560430 <005
A 1km% 424 (m) 246220 1814107 135498 p=013
A lkm3 S HA (m2) 825+936 4994297 3524309 p=011




al

80|17 / BTAL

oY -

Aoz

s

O >~
T

L RS

g

x

+ 013~0230H)

3

2

3l

of H

H

oM FE9} =RAIYY F2 &

T Atk oWl el

TZEC] Wl

17 98 7k A wal

% BPARS 24

o, olF 3 22

i# 4

FATH

3

3

TAA AR

4, 19 4).

baehE

=

e glojAE HEs} B2 v

A

=

oj

=y
A5

3

744
Yo A%

A
i
i

L=<

™,

°

1= Ao® ek

S

= Yent olg

o|
58

|
Mo

2l

1

+

2541 7}

I+ 114, 1.48) 2 A

3

o

2, 5 H3)

A~
IEE

}
N
H

Aol ohve Gate] £

7=

3=
=
S

g

O =
= -

S

CAES o] AHo] HA

)
=
IkmY &

of
AL

2 o] B)E

i v

AT7F =20 v

AoIM =

&l

J=F A4

S
[e)

A

=K

2 UEPTHE 4, 19 3). B
T

g

oj

8007
600 -

400 =
200 =

O
B!
gyl

15

h #



302 EBBBBIL 13 H &L
500000
250000 ﬁ 250000 ] T
% % o] -
150000 150000 | 300000
100000 100000 2000007
0000 50000 7 100000
0 0
Hz TsE 2 M DsE 2 H 1s5 2o
(7h) 2E=F ) HEH (th) 2 - HE=F
60000 - 30000 = 6000 =
~ 50000 ] . 25000 5000
& E K
40000 - 20000 4000
30000 = 15000 3000
20000 = 10000 2000
10000 5000 1000
0 04 0
Hg 145 25 Hr D185 2g Hr Dsg 2
(T AAEHA (vh AAH A A (uh) FEIAEF
& 3. =M 1kmE MENAION CHSH FE0I=
25007 800 7
500 -
£ o Ezooo' G Ewoo-
600 -
20 1500
207 10007} 1000 A
200 4
o N % g * g é
0 T T T 0 T T T 0 T T T 0
HE pac Io Mz TaE 2z Hx TaE 2o Mz TaE 2
b 7P Ed A () 7P H A (th) Ha9ad () FeEEA
8 4. =M 1kmE ASMZAA MXIAE
Eote & 4l AQY RRPAS BT ARESS AANERA7 ME(IY DE F A
(19 5,6,7,8). HYE - xZFdd4 4 - AEZT 27 AE vEE Aolgke 7Hgstel TP E A
H (18 5)E HYH I 722 Fo| 4 oh mg BE A AR va(Id 8)
o AT A - AEFo] AT Aolgte 71 st © B B5d Zdols A= dEd Aol
T Hadg AAAEHATE (2 = 7Hgstel T = ATk
d 6 HES %ol AXT AS AAgEHsy wAs TS A3 ) P He g ols
o] A% Aolgh= st =Tk A AE Atele] AdAAE FEEA SYuA %



O|BiQ . O|PE - YD - OF Y - 80| / ETAE LBV BIIR H3HETD 303
G000 o
500000 1 e s, P o me 0T
. * '43-'35 500000 | .:§E
400000 . Y= o e
= v
1S L ] v =1 *
300000 ¥ K .
m‘? : = A . ﬁmv .'
20 L. o o v fr .
vl L R o oood 7 "
b & v v v &
=] or
100000 ° 0o 8 ° 100000 ° B
o g o » .
° °c 0 % v LB G0 s ¥
0 : : : : : 08 8°n|° ©a . i o )
0 200 40 600 800 1000 0 20 40 600 800 1000
g4 - 2 FA%(m) HE A (m)
02 5. BY - ng A & - MESf0| 2| T2 6. EILYMIEIDE AMSIA0IEO| 2|
500000 N ey
ogs oge
e 8T o LN
< 400000 vz P | VI
£ - E °
) R0
?ijaooooo ' 8 01 &
= L]
% v .® O:Jg
<7 200000 400 A °
4 v L]
v ' ’ 1 3.0
100000 p s v 7 ] © b e o
yiv w50 é . . 5% %o .
o YO ooy YT . i o' .
0 o §O : Y . P o o
0 200 40 600 800 1000 0 20 40 600 800 1000
A - AEZ(m?) HEd A (m)
021 7. & - MESH AMSIRHEO| 2| D2 8. BYIE D WSHOIEO| 2t
W™ 56,7, 8). HE - XA, 8194, 4 Zoldth HEot W 7P AEEE olFE
AAETA, A ol dolxe A ol AELR, FEAMYEY FAALES AL
EAol mel wsh B2 ZoR gotEglon, A= ol g Fs fAlsteiof & Aol
A AR AE, IELE IR EAS SHH, 4 FTANYES giFEe 7S He
WA 2 PR+ e Aoz weEn, S mgow AAGv, ol Ael A% A4
AEAYe) A4S HY - 0 5 pREe Zo]  Aewd, wewdd 5 27 e WA
o= Aol AR A - AE= AAdEd EFATHIIE 6, 8). AP -7kl 2bgo] A& 79
qol A& Aoz veou, nEERAe AR/l wo) Bty Auee vete 4
745 B - w#s gol AXsHaE 4 - AR Aem, Abglo] B2 79 HEAAE =Y AT
o] W AN EHANAME eyt Ag Ao AANES TA FEAE F JoBRE S
2 YElRTHIE 5, 7). 559 45 HE - W7 HA Axs NEARITE $4A4S vaste b
S pxe gol A Qe TEER 448 02 AU Feuagel Yoins
Hlg A - JEFo] ¥ Zo2 Jgyon, o AR HEAAAA v E=A JEReH, ol
= FEARI) MR AL Asl e A W 5 280 U R BE A 59
L2 Q3] AHHLE & AFPH Y FoE st AF e E FERIE AT



Iv.2 &

s

Y
[e}

240;
) 3

y

04

3

i
"
—_ 3
= B o X G+
L mM G - o B = o %
—_ o ~ k . ._JI 0
ThE = = 3T DT B4R
T o ™ T Be o k8 L% R
~ i ~ O . oy ™ Z %0 -
< ow I Moon o B B N R R g X BN B
~ d T o ¥ RO o o > o ®o o B T =
M3 — pRCE S i x? Ro 7 Fa & m N
T ° "~ 4 N gl o o W o e X RO o I
FjAgps @.émr.ha ,7%&_@L b S o iy
bog A N w o o™ S L PIE B o
z R ™ ﬁgoﬂﬁoh% Pm‘aa,%gya. o s O b T o -
—do AR oH e momol,ﬂqmn HF »x 2 N
T X N W@uﬂﬂ%%ﬂ 7umﬁo_e7 ollu,mﬁﬂezr ,o7%ﬂ§
Ho m A Af,,zéaﬂe L@_@A‘,@ R i
RO m)&@ﬁ@ a%ﬁ,way Sl ﬂo%m@gﬁ
ol Oﬂog_o.h — 90 o~ o 7].2;0 o el ™
w & 2,%m1.&woﬂomomioﬁ,w,mommx%u_ ; @ E =B E
Lo E HTU%@ﬂ;%iHAwrzmw%ﬂmwu%ﬂ Mﬁnﬁmz%Mﬁ
ﬂ.JIO]g .y - ]
1@1 ﬁ%%mr@mmmummom“%émmﬁﬁu.o_ﬂﬁ%%g%ﬂxmm
* %M 7 i 77ﬂJE_EM/1Z%oTJmO% ﬂhﬂaﬂ%m
R oy OA_ow_émﬂaﬁL @ﬁ,u@m¢
vl Al = . nh N T o <A o 2l E X _Ev,_. X
R b ~ o 5 ﬂ&hl@ﬂﬂk]
X 7 ) o 3 o 1017_ NG o ° Rm a3 ﬂ@m <
o = woplo Bo T o o B0 N o o T
o Mg o T oW T T iy w3
ﬁo7uﬂulw|mﬂn&5|ﬂ WE i ° ‘mne It
W o T T < o N o 5 do o (- < o% Wy X I
Hﬁﬁowmﬁk@mﬁuﬂ@ A >
1ﬂaﬁyu%a}§%_% ﬂﬂh@ﬂﬁ%ﬂs%gi
S xﬁ.élAAT ™ S = 3 = ﬁ4x%i
m_aﬁﬁmwﬂaoﬂoi Mo — Véﬂ@ou,ﬂmﬂ%mm _xaﬂwﬂuoLﬂrﬂoﬂL%
‘z_ﬁmon]ﬂmoﬂ..Emaaﬂ, WOH.E%M Mo Hﬂlﬂ_?%%%ﬂﬂ. ﬂ%%
a%@%gﬂﬁﬂ&%% ?&ﬂﬂ%%ﬂk}g%ﬂﬂ%ﬁﬁ% - N
e ' Ty O‘I‘ . ) -
@ﬂﬂ.@ﬂ%%Eu%% o S aﬂWMHur%EQﬂmou.loﬂ.
nanﬁl]%iéé%mﬂﬁo.ﬁ o o & uroﬂwc_uor Lorﬂmaﬂx%
mbmoxhp.@%b Eﬂ%ﬂ%a%ﬁé@%ﬂﬁoﬁ@ﬂﬂﬂﬁﬁﬂﬂmx1
0 f — ! = . JAaIY —
= o ﬂ.ﬁa%ﬂo%im %sﬂﬂﬁaﬂﬁwriu%ﬂﬁuoa =
W o Lt_zTﬁee._ﬂmLmommozmmmo_aLto]::ﬁm M:ogﬂo#qmaauﬂamﬂow,%u
Eﬁm_xwﬁﬂwgﬂraoﬁ AM._EE%O. o th%%%iﬁ?%%ﬁazi
; vl ) “Iﬂno‘l‘l —
ﬂyfmm«g@xztﬂto@mﬁwﬁwﬁhﬁ%%wnowﬁgmwi;riwg
W .M%@H]%ﬁ ﬂlﬂm&ﬁa @%EEEEﬂ_ﬁ,%og%c_o
%ﬂzoﬂwr_x_XAUMﬂyEﬁoA a o X wroE O %Wﬁﬂ@]
_ o © Meﬁ_ﬁ.o]%no__oaﬁ__lﬂ@oﬂ ﬂ%ﬂa.cl ]ﬂ‘_w ™ M u._,_Humo
OL‘UI@OA_I ﬂﬂ,@lAT,Mﬂ&OdﬁOMOE‘OI&F_ﬁEOAWEEMVIﬂm_lOMn_AIﬂﬁ Nlﬂ\lloq
o B B o wlﬁﬂﬂ,ﬂwwyﬂ1wdﬂz < e
ﬂbﬂﬂaﬂi‘_;u_x‘mlaﬂoﬂ .Aﬁﬂofﬂ,_woﬂﬁatlﬂwor_o#a‘fmﬂ
c %Mﬂn&o%ﬁmﬁl%@ﬁoﬁomaoqewomﬁonynﬂ
Arﬁoﬁmamo&e%%@ﬁinE_ﬁm%
o W~ Al ar o e < Mo
7,:L‘IE E_ULOL <K =
O_L_l Z‘MWOﬂNO.A
b R T R

AL
7HA, 200
A 2. &= 7153
14 7Fs e wEAA A



O|BQ - O|%E - BB  OFY - AN / HEAY BFFTHILL LFTAD 305

S 732 2001, dAGeH 7 FHE FAA(TA - Carpenter, T. G,, 1994, The Environmental Impact of
38 .44 5), 34 Railways, John Wiley & Sons Ltd.

SR 2003, A EA EAS 93 AHER US Environmental Protection Agency, 1999,
Az 9@ BEA A, AR Indicators of the Environmental Impacts of

Bundesministerium fiir Wirtschaftliche Zusammenarbeit Transportation, 2nd ed.

und Entwicklung (BMZ), 1996, Environmental
Handbook (Volume 1): Introduction, Cross-
sectoral Planning, Infrastructure.

bh

|Z=2InRHER 04.12.9



