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Abstract

Biodiversity is a key element of ecosystem of which function provides essential product and
service in human life. In the course since development projects often causes damages to
biodiversity, environmental impact assessment technique must be capable of accurately
assessing potential impact from flora and fauna and to entire ecosystem. Korea needs
improvement of its assessment technique that is compatible with Korean environmental
regulatory standard that is generally stricter than that of most countries. This study attempts to
explore both domestic and overseas biodiversity assessment techniques and analyze each stage
of environmental impact assessment. The data is collected from numbers of literatures selected
by navigating both domestic and overseas literature database with certain keywords. Among
the 44 selected papers, overseas publications outnumber those of domestics, and there are more
researches on assessment methodology of biodiversity than assessment tool and model. In
terms of environmental impact assessment, the number of papers on environmental impact
forecast exceeds the numbers of papers on current state of environment and the impact
minimizing solution. Therefore, contents and trends of those researches in the different stages
of environmental impact assessment discussed in this paper not only suggest potential impact
on biodiversity and minimization solutions in detail, but is also a valuable resource particularly

Corresponding Author: Lee, Dong-Kun, Department of Landscape Architecture and Rural System Engineering, Seoul National
University, Tel : +82-2-880-4875, E-mail : dklee7@snu.ac kr



120 &AGSHIL M213E Mi1s

for biodiversity relevant environmental assessment technique improvement in Korea. Proposing

of a new direction of improvement in biodiversity assessment techniques makes this study

significant, and further research for preservation of biodiversity should follow up to provide an

improvement scheme for biodiversity assessment techniques in the future.

Keywords : biodiversity, environmental assessment technique, environmental impact

assessment

'H St ola] 2010W& “AlA|
«I o (Inbematlonal Year of Biodiversity)”
(])J 1;].01:/\-] H2AL _'46]- Leg=c R 7] Q O]
AL Qlok, AErhelde] AEe EAjolA 1zl A
7N A= Gl et Bils 7%]‘?5*1 AU e A A B 2
o] o] =Y = At (Costanza et al., 1997,
MEA, 2005). FRIFEZ SIFEX o =AMt
7F vl A= G Brbekal, AEA RED A&7}
e ol&S SAAT=H Hasgt PF et
TAES vs] S8 AN AR 7L 3
EACHMEA, 2005). 71 A3} AErhefd 4 -
Aoz HYAAHIAE AF - FATEZH 2
AR S A7]e vt R4 710
(Diaz et al., 2006)8FA|FF §17F &5o] AutE A
A A7 2A FEE L S-S A skt
(Petteri V. et al., 2010),
gHd, 20109 AABAZHANAE =708 €7
FES Hriste] zt=e] A EPDVE T
FFT, et AEAAAA EokollAl 28t
9l = Hole T A 16371 5 9491E AHA
8]'Oj]‘:HZOlO 1.27, A5 Reztm) F435 iLE
= LHSHA] B2 AT SEATEH L
=2 ’%‘ ohr ot A Aokl A A7 %‘3}% A
= HojFa Qlh, 24 AR QIRk 4 x_‘ 2l 27
FFe S0l U AdAYS HESH
Aw=zs e FFE 717t A,

F

)5}

BHIFRIe BAHOE ARt} 44715
3w S TS RYPAOE YBCPR
HES A&7RT ALY FRE Adol7] e
S GG NNA BETkFAo] TefElolof Gk
w5 ABTIRioRe AllazelA) ARty
EH S| Ogﬁhg- a1 3

N
inkat
I
e
o ©
ot
ofr
o
o
S
<)
il
o2
<
ofN
il
O
i<l
%
of
ol
Mo 2 rjr 1o

~

4% FRES I9HE D
Aol Rt Ao MR

N 2L g 48
e

(Biodiversity hotspot)2.2 & 4= glonz 29§
ot HHx9 o2 18 (Sean P. Graham et al.,
2010)%ofof gtr}, Teug AETei gl gl
FFe A= N AR S AldskE B 9D
FB7LoNA AEFlATE YA o] 271744
thofet Zdol argEofof skal HEF FAlolA
A Y] 29 7]50] FAIE= Bt e s
ZBHW . Latimer, 2009)0] &+-Hc}, A Ho2
T opA7IA] AErhddat Wt S GFE

Ol

_I_x..

Qe

EXl
A

—
=
o

2] 4=(EPL: Environmental Performance Index)
U R - AAANE 9 FHu]ofe A ARt
E|7} 3508 7P A4S Algs)h . Frlsk
S lJLi*] 2¥lct AARAZHWERS &

o

2

5l &
=t

o ox
Hr rz
II?L o

T
Iy

¥l

ol
==



TOI - OIS / MECIYY WpIel 2uel HTSH BA Y BETFWI NG

gk, 2010)0f Lo, = Al=of
2ol ke 95t e} fjgo 2003)0]m] AETHF/ol IZteA WA= Pk
¥ 20054 o] A

o A A AfH] A 7H%§°l

gehd, B Ape] Bae ael gurepy 3 =HEE B =TS0+

o AFES wHHY, ol
e Hot BrheAol A
PSS g
T e peldete) 4%
sk Aol

I A7) e

wmam WISt oz B
SO GAE Bol7| SR Suoln BB FAHOE 380 AW AR

Ef{

FARR =jet TpolEekl mhzlo]  AWAIA] B - AL Holol that AGFH
o 2 B BUPYY HAGER 5

3] Z7HPetteri V. et

HAo Ex ;_3 al., 2010)3kaL Q1o "X‘H A77F dkE A7)=
1o] 1ol 2005 HE] 20114l 497142 314t AR A
oFA, A3 H 7L biodiversity, environmental
impact assessment®] AA7|Y=E A5k, =
W2 =9 5%75‘*30” S 8
4 Y AN SRS 3
A8 :LE’J 13} o
I HE /ﬂﬁé“ﬁ—?ﬂ 8
PRl Holu] B3GR 4

30}01 %LHQOW

{;]_O}\éo o BH

& ke AQUA AETiopyel Hakg B 9

DA o o 7]2L wpeg AR

a2 Au

| 253 Bat et
B ey v)E 978 B AR sersp)
Fo Slglel 0 AR ATFAS AFHE 2 2

747 23] 2]

gl 3
zugof | zyan =
Ii] HECHAd Kiss.ksstudy.com 6
| SHEBEU} www.dbpia.co.kr
=2| blot_:ﬁvermyl_ : . WWw.scopus.com 38
FTY - 72 Ys@Y) |
7t H7puy Zedcjsisee SHNTD MBGUHofset & | | oy aim
7|14 Hie [MECIYHXE-X|$, ANES|, A2H-TA § |
TE [ mzew | [cls7utew, sxAI2#S-DPSIRO|S 2, BIO-SAFE § |
T
EEE ZAFE S S ARS, 7|6
e BBYS oS wy, OS2 Bt ;f'f
Hg Hzge | [mzee +u w5 |
AZEA | [AREAL EAE |




122 BEIYE M21H M1

=)

L

(2011.9.17, 9.24, 10.)E #H &) 37112
SFISACE A, BTy WP B A

(47.7%) ol B =&o] 79 Hike AASHAAL,
olojA H7FE=A (29.6%)9F H7FLE(22.7%)

2 AEGPAS Frlsly] 98 F8 HIUwo =] ATk,
gt AFEolh BA), BT BrEET o Az AE Ang Hed BY 20054
3 AR WETPNS 24 E B X4 Bl A2} F7bshs AR 2ol glon 53] AE
NECEA S Bely] 9lat WAEAl B A A chekAd J7RH I 7kt et =Fo] 20109
o] g3t ALSolth A, BTl Hrhw off S7kskaL QIThGE 2). Hot AlFEA 1 AErheld
i W SFE. O 1o 5 T
ol Ot AR AT Aol E GFE cjzep  B/INE UTETSE A Sivtel 7w
Ha A= HsL
7] 9% ATEol, o] Zi7te] Bl ) W Lo SrreE EANA,
FANEAT FEkA RAAAO] HiAl o7 Al
]’}-‘_EJ’} 06+, o= d o+ EE‘L}EE 2’%‘%&%’8%7}7@94% o%ot
Z3igon d3 S AFY7t G AgRAL
Ao, AR, ATAAGFRAL 5 7 W ) AZad BreE 51 As Y
MR w28 AFugel 447k tal kst (1) MECioRy Tyl B3t X120l 25
k. REriobyd Brhrge] tet A7Ee A
stz W A&7 BP9 S
M, ojAm 9 par W ORECTORd o ZA 9 e eI of
W FFYER ERENeH, F7hE S
1. 2%IE xj2o| B2 o A2 FFE el tidt ==2@8.1%)° 7HE &
H ] o _CH—E)—]_O:‘ /\;(]H Z]—E»‘:‘— = 447H§1k] %L’H 9\11:1 1 E]—%% %—@—@l @E“ﬂ“ﬂ(lg%)olﬁl, 737_.
= T EYe) _ _
AEIsHE W A&7 H7F 9 AJETEY ©
=50] 13.6%, 7 2=10] 86.4%= -5 =<9 ° ) C o
Ao gt = (7} 14.3%) «C.2 HIEE AA|8)
A A77F AFE NS BAFATHE 1), R =
I UATHEE 3).
S BT WM, BrtET 9 grieds
FLHat] AAAH ME2 AwHEw Hrlu T3, MSCIMN Byl e X2 25
] 2 =y | 39 | Aw
# 1. dStad WP SHO| X 27 A 3(14.9 | 18(85.7) | 21(100)
T = e 9] A(%) e sk v - 3 3(14.3)
A 6(13.6) 38(86.4) 44(100) A&7+ Bt - 3 3(14.3)
B7H 3 18 21(47.7) T A - 4 4(19.0)
BrlE 2 1 13(29.6) AETFE 22 - 3 3(14.3)
R 1 9 10@22.7) AN A 7L 3 5 8(38.1)
H 2. 9= MBCle TPl Spio| 12 2
) 05 06 07 08 09 10 1.4 A
Al 2 6 8 6 5 14 2 44
B7HEH - - 1 1 - 1 - 3
= Bt - - 2 - - - - 2
e | - - - - - 1 - 1
7k 2 1 2 4 2 6 1 18
29| | WrET 3 1 9 1 9 4 1 1
b - 4 1 2 2 2 - 9




TOE - 0132 / MECIHY WP |gel FUel 3rad B4 H STyt MIts4ol st & 123
B4, NSO goy arde 2 uE
75 ol FaHE
AAye| sk Balfors B, et al., 2005 o TATREEA] AT E A BT E 7 QA 7}5 (29d ~2EZ2)
C i | [Mortberg UM. et al, 2007 | » EAINEAIICA Fo] HAYEYT GFZ BrHAYW 2ESE
°x Pena$S.B., 2010  Ade g 2ok 845 i e R ke W (EERE BlAd)
2271 Kim K.C. et al., 2006 < AETHIE AG7FssH BA - o 9] SAE 2, AR gE e
w7} HackingT. et al., 2008 * 247153 WIS H18) framework(triple bottom—line assessment)2]-&-
°© GasparatosA.,, 2010 « A&7Fs3s Hrte 2 G e oAk 7k4] a1y
Proto T., 2007 « 22| 0) Ex]o]-gA ] HF ] AQt 7MY AR A
E3H2  |Garver G. et al, 2008 - 4734 SR FFR7HERAS)
A |Lin Y. et al, 2010 < S5 AlEe o7 e AV e ;SE‘%}HS FEE)
Zhou d. et al., 2010 « TA A R | A B Ggke] Bt o] 7] 23t B3t 7pHbA
AETHORA Norton D.A, 2009 « AETHH offset®] SHAAIA O High 6717 AR (FHME)
Oogffseot ¢ |Zgibbons P, et al., 2009 « AAAAY A AR ko7 AR A SAMYETHHE 9 B7HES)
Middle G. et al, 2010 o A FFH7F Bl A offset] A8 T3l 2] F(AH E—,—)
Mandelik Y. et al., 2005 « A A5 o)y, Peflukaiel, AR} FA| 2 SH)(o] 2kl
Henry P.Y. et al., 2008 - BETHF é H3kE Hrlsle vty RUEE Y
Wilson E.B. et al., 2008 « 7|5 WH3E AS-5 QI AETHRY SHoA F0AE 7 Aol R-H)
A4 |De Lange H.J. et al, 2010 | « 7RAIS, 4, AEiAI9] o] &4 A8 E
¥FE7F  |Monavari M. et al.,, 2011 < TNARY SAbE A A of] Aef A Gk AEE Aledlhs YIE A W
71&49 5, 2007 « At AE o} EoRAE o] 2o ] W7t A A Abguiy
PRLEY , 2008 < T AeAEEH weE QIR Bl e BRI A “z* 9 {ER
ATt JOhn, 2010 « YA A AF7E N AEARY A
(2) MECtekd "opHo| thst Hrsst e B7HRIeR A8t Al = st A
AETH B7hol Wt A FEAH B2 JaFEvtel wet Ate SHEFFE Y A
S 9T, 47k T, BUH AT 5 o9 2%5H: FRaswA AYE 2age ws
o EE0] AE L QIITHGEE 4). guks Yob il MRS AASEAY AETHY
A E ] s Hugh Aate BAIX Yol /49 HkE Hrlehes e Aatds ZUH
A Bt A19E aesto] et BA6HA EREE R RE s el
U Iige] 24 3t At o] At = =29 B¢ AErtdde et B7hH
w3 Q45 F7IRE A e ESREA o] ASiTh of thet A5+7F A9 §lglem, A& AA7]Hel
A&7 Dot A AETe] e EElel o] ol AuAEsle) Ak
ABIAE AlFstRz AFA] f20) AW ATk 7P°P74‘)r EA &9 BEE SR v ewY BRI
ol gt A=z S FEsAL A& H?*ét% A st F= AABIAL AETFAL] 7S HolF
CWEY BAAAS ANREL, A4bsE  E AL B A Ak st
AARTEN oSN NS Dol o oS Bel 2 u) Al AIOE clstel $83 4
H A&7 AR dads BT nl OS] £ Fol7] fgh Aer AA
G S Eo17] el A9 A= Bt 2|9 s whgskaL ojsfAAFY] 7Hx
Mefe BN ASAAY Aeitel 2R B Desld AdvksAS Avele =y e A
Exo] &A 2] S AN SHAY ZAIA o)A AE F3l ol SR AETgdY WakE
g AEdol /14T ATlo R Age  ARAOR oSsjel tokd WSS By
We noizolt ABtiebdel Melmae  Sln T AT $R4S sl &
2 e LA A& AAsHileH, A 2] Ao Fodote WHEE 243 s ofof
AUAE ARG ARG dote R SANE B el



124  SEIEEIL H21E H1=

(2) MBCIHY TIl=T0] et 7S
WETRRY WAETO] T ATES AR
91 /1 W) 4 e S At s
o} AECIFA O &AL Zo]7] st A=z A}
o) 5] olAe Bl AAZe A

AR AR ATE T EI HE
Eejeh Helsto] A e 1EE =
s7heol wdsk= AHA e, A7
A st RUES T3k ke BEAR
APQ” dEsd Azt AEARE ol Rkt
R oY 71E ol % AM]OIEH
RS AP $ 55 qm A3
o MAE F 55 s, e
A= A e B7}s}y) H 3 =
S =7aH ANskch AEterErtE 919
AEE Es bl e Aol SFFFF 7l
N B4 ZaAEC) e ol§shy] 95t A
A2le| gotet 252 sl Hok AlF-Ae 7H%
JHFRE 183 SRV H A A el A A

w3t AEGUAY 2H A4 (Biodiversity 391, IS ERANTRAE 23S 9
Intactness Index, BID), ¢Jei&2] @A AV e QA AR GBS H7FBHe QIS l:ﬂo]auﬂo]i
FHE AT 7 e AHIFA(Index of AAE FFB7ET= ARESFITHEE 6
Alien Impact, IAD7} QAL A9 4 a3 150} slAAgE oA AYE n}oot Jo 7)1&5)
7toll ARg8l= A3 7HLife Cycle Assessment, 7] S8 AR F ke,  FHE 2Ho| 92
(AP &, 2006)5t] frov BETFE F7te
B 5. S0y @ot=7o| oifet Xz 2R o] 3t ATLATS Al Hw YETIoRY X F
== L LA ASRE e, 8ty wsish 4uE 2
2015.4) | 11(84.6) | 13100
. . Yo 2= Q) FEX| PR A 718} ©
*EDEJOJ}‘J X]E—;X]-’;\— 9 5 7(538) qu o2 T M ]— ] ]' l GIS ]1_ ﬂ ]E]
olE g _ 3 323.1) Hjo| A AA Foll tieh A7 APEIL Y5S &
A2 - "3} - 3 3(23.1) T U,
H 6. MBOUN Hyi=Tol| 2st H7ds ¥ U8
TE B Y&
Rouget M. et al., 2006 « A A171€k Blaste] AR 27] 24 ST 2% A1 4(BID)
Eric G. Lamb et al,, 2009 | « A=t H3lE BYHS= ﬁﬂfﬂo] A4 vl
oy |MageeT.K et al, 2010 . 9]31%94 A g S5k Ll dFA=1AD
X‘E . X"] > |Heink U. et al., 2010 < RETRFIAE A 7128 ZAA W v
" |Curran M. et al., 2011 « LCAS} X & AFg3to] AETIORA £418 7}
W& 5, 2007 « A YIFEIE Y AEF A= T e
&3 5, 2007 AR BT A
Schultz L. et al., 2007 o A A B} S 913t AL - A olml;alxm(é%lﬂb
ollEe]  |Smith K.L, et al, 2007 o9 o] Faejot HE ARE fl8f 71EF 559 AW
Louette G. et al., 2010 < AETFY AAGFR7 T AT 7‘4/\ AHE-
. o}3k 3} o &k 7] A =e =7 b ) 7. E5k5
Erikstad L. et al., 2008 fgzmg% SUR/FAHE AR TR NSRS, 2ohR,
Al2'l - AR} | Thorne J.H. et al, 2009 | | 4T 2 744 E6] QIS4 DBS A 214 JakE o] A4(AzmUop)

Garcia—Montero L.G, et al,, 2010

* SEA A 9AQ sgLaaed =t g




T0I - 052 / MECIe

ohel A=) A Ao Advt ekl o] Bzt GIS7|Htm o] et ¢4t GISell 71Zske] A
2|2 =AM Ygo] g}gur FA Al w2 of A2 EA sbHste] whE AEtgde] e
3 o1 oA ¢l AFStolth whelA AJETHORA s, 2AYN HdE FAYTE LT
&AL Zol= g; z}xu 7tol| 2w} =17} ARl &3} FH A F7HAAE AAsH o,
2 Q (Curran M. et al,, 201D)3t22 ©-uet A} Al A EA L] 2 of A AR o] EAS A FFalekal
o] HgtataL §]- A 080.117]-01] A3} 2 o) AEC} A Zof 283t A7t ASATE EAARE RS O] 7]
oFA] W7LE 0] sfaro] RsE|ofof 8k Ao|ch e 2 Aqte AS7FsAY B7HAA
DPSIRY (58, e, Ael, 93, 8o &5 A
3 et Wrnd 34 d+5% g3lo] AETIRA o] EREAS sHolon] BAA}
(1) MECIUA Tyl 25t IR0l B2 A ERH EAo] &Y} EATEHIE Z75to
iRy Hrlmde| tigk A7EL GIST|u el ExJolgHeE BF7HEA ﬁﬁl’é}fftﬂ%
mel B A sE e 7]15} wel o AQrstAet, ofofe e A2 HaeE AR
PoF SAER BEEgon] o] kEoyL 7} sto] 2 H3} 7ol FEliRE Bl e d4a
2 o2 Jo] 0JoJ 1 BHA
Zo] gyTEel gL MRS AASL dgm, - ooe ASthe el G, e
Ao W 2 g= o] oaF
i) eRole AEopy AT g o T PR HE AEHEE B9
&) = @A A B AlEolA, nlg 7] sk 9]
&g B7tsto] A& B|ustgiet, BIO-SAFEY R
(2) d=Ctd "otzEol| st ATsg o MARSZI 07|F0] Bexa|e} Exo|L
AETFS %7PE‘3‘°1] Wt AFEL TA|F9 Woto] kS Wrlsks BT T RS 5}
At A Ao s EAolgel WAk 4 gk, FATRE SARHLRo Fuk Az}
A AA] 2 A @rﬂ go] Aarield flgaa obd 71X WIS B YRR EE L2350
HAAY G d5sh7] SIjt mte A Hried A ER EE 4 oS ARSI,
H 7. 4SS0 @otzdo| ist Xiz 2R 2) DPSIR(Driving force—Pressure—State—Impact—
B 2 9] A\ () Response) : EEA(European Environmental Agency)®]
Al OECD®] PSR(Pressure—State—Response) T-2& 3
al 100 | 900 | 10000 ool B35} Aka), 28l Al Sl HAsH] 9
GIS7|%t el - 3 3(30) -
EAARE N | - 3 3(30) 3) BIO-SAFER® : 414 - ¥ 7]50] 7] 23 A
718} =g 1 3 4(40) O] 7HAE g 7ksl7] 1%t vy
B 8. MSCIUN Boloso) et S7HE U LR
5 Qi Faug
. « GIS7|NE A4E2] e ej i At wagth 7 E2A(R-3)
Grs7labmg |Gontier Moetal, 2006, |, Gro1apa 42 4 g Afel: 27 ol a9l ~EES)

* 4709] GIS7I5 A AR e Bla, A 8817] $17E el g7t

Maxim L., et al., 2009
Potschin M., 2009
Benini L. et al., 2010

EXAgH}
7|k 2d

+ DPSIR A& 7

* DPSIRA|AIS] g o]et AR 2] H-
« EX|0] 83} 2t AT AN 7 TAI R4 DPSIREAAA Q] Algkat 733
v A o 2 B AN oo Do B

Sandin L. et al., 2006

7)€} mu Pearson R.G. et al., 2006

] E]—Z“ 2010

- PS> RIPAC-type @ #-§310] A 9 F 2558

« 3P YA (bioclimate envelope) 28 2-8-3}0] 71514 8F H7}
De Nooij R.JIW. et al, 2006| + H5% - $]7]%2] E-¥3} BIO-SAFEQ] Al v} vizhA] HA

* AR 7R et 71 B Al =




o

A o

=
L.

%]

[e)

<

A
ﬁﬂ}-i

o] 7]

il

=l

7|‘ X1|21ﬁ X‘||1

|

or"
[=}

SF

5
SHA%

126

44(100)
21(47.7)
13(29.6)
10(22.7)

(7)(15.9)
(6]
®)

6(13.6)

21(47.7)
10

17(38.6)

o

el
qo__l_u_ M_u.ro B %
)A
o ,mo T~ W._m —_
o B oy oK 1o r ey
%/ﬂ 00 mﬂ_a ,mv.m_v uld] B o ﬁ %M »o o
° nog B s N
TG R }E%.4%QMM%%
Wmommx%o \W_,__ud_ﬂ_ﬂﬂ%n_%@xlmﬂmc%
@@%%@ WW&MﬂH?ﬂ&MHF
% B T Mn;o‘_% %w%bjl_ HT.E B
él_._._mﬂ_%t ?W.AT7ﬂAoAuEe._L. =
o ﬂa,moz. ]5Lgodr11%]§.]€ o B
S = B ﬁqazab¢ SErl = =
\).leLl,:i _z#w/mi_vo#o ﬂoz._oMA7u:m7 moﬁ
%%mo&mla %6@5&@#%5%@% =/ L _
% & S 2 B 7 W = RPe B - v o o e ™ S
@J_oﬁa s(A}ﬂLﬁﬁid_\w | LB =
L= =K B 7o ~ XI# o ~ i ~ . T %0 ==
Ulo %H oo ~3 e ..n.v.o oo il e O 2 Gl 6y Wﬁ o Wo ~ | B Wﬂ.EuMﬂ
g ﬁ#%%ammmmxﬂa e
mww.ﬁaﬂso Qﬂﬁoﬂﬂulxxxwﬁw ar G mE 5
&%ﬁo}dow%ulﬂwﬂ_og X E g ek i b
T3 o S R W E = B So o Z TEZ ok e ||24
@wo@mmwmwA éMgu_mmm%Wma.w L BEs BY L
e 8m|,m.ﬁoﬁﬁxﬁa€ﬁﬂ1 NN T Y |xe
® o _ooﬂ_MeAz,: mﬂﬂn.:m X 00 K|
ijauu | B° oﬂrﬂa_e% = m Mﬂ Eo_;mr
R N b R o B R o |
S X ,I_u ol ! —_ ~ oo 00 ~ ~
PR K EL LT E i i
tr5Eail o F x| 2 A
__oolM_zzumomw% K | iofd ma,ﬂ. Mlor._
@oo oagt o B = ap o_duqn_u ol o w muo
° A 2 Y = of o o Ar mpl ~a
_ﬂllrsoiduzoﬁ 5 %M%ﬂﬂ9 = X T T ~N k3
ok o o o = 1 o N M I pir R0 Dy 0
ﬂoﬁ@@m&kﬁ & Eomﬂ@.mou‘%_ U T = B 0
N z g0 M S = 50 - B é__ﬂmﬂ_wO = womu - 2 < 8
%oiidlogmgu ii00 ,muﬂw-mzo\.x_]t i Sﬂmr_u‘% W_u o
o#o_ﬂemu N 80 mﬂﬂl;o:n2d| g~ ¥ T o g ¥
OE _1_&.0 o o ~ ,_ﬂol |J|o e HO Qo ﬂm._ B u.:- oo w@ . Eﬂo & H
o T N Zo ™ < bl s = s B o a F < bon EiL N e
2t w I B A - Vﬁoxlmc m " E m:mo;@ ||
7 o o oE & i ol R Q0 T ™ =0 o E N Sk - (|8
oyl oF oF ° =l £1 o ]Dl %o :_ n Bo E._.c o sy o \nﬂu/\:m/ = H0
5 O I FEEW = e o B e oy N A e I 30
NN B 1_.__.l N 5 k5 - X0 alil ) -~ 0 ay ~r ~ ﬂE_,MLﬂo T %o 5
~ ~ CUS 5 B° o L XRo N <~ o v ﬁo&ﬂoﬂomo;h <97 re [
l o B = 2 = nss H0 0° 1u| NI B To % E a‘._l__/l,m.onﬁ Zuﬂw N mo e [
o = 5 o) ® - ﬂl 5 = 3 = ° D(\\}/_VﬂAILI ﬂoﬂn o mu_._._._
= o = 2 ol X0 B o B A = 8 KX B c =0 || =
1F7L_1m_|oa1ﬂ,h1_,_mﬁ1rr Q0 mnﬁaﬁﬂlmn_:.ﬂ%olg @@@Wo/ﬂ ,zm_
o o o] o o 3 T X0 < o B S = M X Ll O || ®P
S T5 o Be _g ey _”__._.__ n_.w Frro > ~ r =
R B° 5 X Jo o Yy 2 B T Mo . 70 o (| ®
e <0 = alo ~ Bo 2o o Q 3
4 D -~ R N o e B ol
N F = T E %, T
o B g o ® N ol B ey
ol B s} o o S n_rwm.a ~3 B
< o 2 oy 2 w ||
N B oy Bo
ﬂNEo B T h
<~ X o) =
||
;A_.E

%7}%}.?&]
w

3 7]’5:,L
k)




T0[8 - 0152 / 420ty FIP |l Il AASE 24 W SEFEEI MV gt A 127

geR|  sew A7 3T 4 A% =
. C 2% TAE B BSR IR AEE | - 1EARE Fl6l0] SR ARE v
JAR=F R =) e =2 ©° == [ =] = T T = (]
BEd | VH BT g ppsy o2 Aol ye AR L e o}
. 7|5 3lo] T2 2P AMEF A B
ot |y | 718 A el B 4, | JITUSEI IS AAAARSE B
e I g g e mepge ot | 15 S EEE S
o | 3
1T o e BECREAAS GIS/NE DB | + AEEAE A0l AR
; S RLEE ok ot A Hed e A2
ot ||+ AT M A% 1oa e | - RO 99 A9 9, AT
) IR EN e RIS 40l 48, AN 12 FHo] 7)o}
S B  RVECLORA 24 Ao} A2 Ak A8 .
o= w o= -To’0 =570 T /=E o | , olnlo A 3o A 1)
ot | spopa| - BV ALl R, A+ AR 12 ] wsie] el
g PR e sl AeE AR | Al ke, T A A, Bet
(ot | sapar | - IS/ BEARE, AL, £ |+ QI AFRRp o AR v
3% s 5 A, ol Aol 5 4
o2 oot ||+ TAATIEAAGEAZT, AT | < AEAS] AL G| S/ s,
W P ) e, mUE olg | AESIE Abs A7 994 v
[e}
~  ECIpY BAIA] 24 BT o
37H %7]'5:[1 ;ga]og—aj:l—gﬂ_oﬂ %_94 1:‘,_]5.5;‘%]_/[\_/&]_%‘0 * %‘65011?7]5'31]' Ziz:}—ﬂo]—?_} 7H/\L_
et | o || PR SRl A AE | - BECPAEA S8 S0,
I R EEE T eSS o, 5AE), A S A
ot b |appg |+ EACHEAR Bk BEE AR | - 0 Agyelel e, Agbe A
o P kel b | GR7bNO) 2l ke B
Ul |7 | - A e A8
(AFF2A I‘rl NELCLORA] ] L - X|2 olL
A %3'%_71:/\}) 67) | B7te+ AETHFd A A4 08 « ABF AL T 2 AL AL RA}
24 [pzs - 5 RYRANE Mo et T |2 Al
PR aon | moba | - siopg moeg g olg 5 AAR Al i e Al
A, Aty d9S 34T & e Ax% S50 A 71 A =gl F Aol
A% el Aol olels AT A AU WAL Bste] e £A8 1
& ool AEAY FA G ko, 7| FHste| wE ot AErhed ez Al ARE st oAt
Ay g ok W7 Al 9 A A7]RE]| gt 2R YEYATHE o8 4= glom Exo] &
B7t2 g7t 7hsetn AETddAeE ARt ALY B, AErhdd AARAEY 5 At
AR HHEAE AT 4= 95 Aot gt B S st Aot ol Fdf A
FFASHA N = A FF IS Az A AFoR QI3 BETTt A S gt
Beolda} Alzle B, MY Herd B AIET AdASTReS s 4
Aepiio] glom, GIS 7|RHe ) EXAG- A g AR HSTO RN AR 9 A 7
9 5 AZETe) A olgol UL AWl ofat Holtt
Al WA= G EA4T =S Tofs| AES GRFRAL DA = BETRY A®
sl ARV ERZYFASE7F X574 3 F= AeE o) &SHAY AETdd ZUEE B
7, Aetdd R E St S A8 < o8 4= qlom dAFRAL kS, A, A
4= Qlt}, o|& Fof dAQ H<skar wAA Rl A SE2AL 5 B7IAAE R HAA o gt w1
WA TAdsto] AFdAIYel wE AEAde] WSl Algol Eol d Ao E ot



128  EEYEEI H21H 1S

V.22 A 2

B AT 4Bty B dn Be Sy B ops ggRel /)15t g W e
9 AFES Sl BAelT mARORM A A FRS 7 SAQYA A3 wel B A
By W, BT, AR gE E Alje] A0 st
2 ATAFEL £H31 o|F BHYFYt o
Al 2gstol HETRFY B AMYFS N

ztpo
ANBRet, & AN 2k SAME AR g e
S 89 IR el AadE vl 73415t John Tenhunen, 2010, AHA]E2F2] &3}
go] Qlar FAAQ o A= A7k AR B ZRA: AR A TR AT 2
Aol AT Sl= ZAE 43| Hkste] ¥ 249/%= A0 B YA A Fo} S
A 5_.& 0] A O I = 1=
7l4 8 TEE Y e A, &, 09 Y74, 12(4), 307-316,
= = =} o

SEA) i HER 24S B BEHEES qgn wos, o, 95, 2006, 838710
o Ao ml A= FEFE ST FAAQ] A glo] WETIORY dH=o| melutel FHat
ZHekoty} o 2 Fo|olAL AASI= dtH A

- o Jloﬂ s ”jﬁba xﬂ}](’}; & AR/ ALY AFEILA, RE-18,
ke Z]-2] o] A o] A &5l oI} ZA N -
Tf o jt Jiﬁ . tu j Jt 1 ¢ 7154, e, oA, =T 2007, B 34
o Z A e1ae)

|FoAA = FAEE I Ao Fatsar 5] Eofu| e Zrlopyal PRI E S
QEChPe) A3 AL S T

AFE7E] BAA AT B7hoh AL

SADFR I AN 2 e T Aoz ] :
el o A APt Aok, tfetERete), 27(4)

ABCopy Wblus BEe 2 vt 2 e, _
_ ) ) _ AT, 13, 8%, 2007, BAIFHHE A3t
28 AR A BEdto] A7Agl et 2 R c

T rlokA] H A0l T X235 5

42 5] olgon 29 aTEE ATHES MY THA 228 D7, LS
of chgst el W7t Wol AEelA w4 o BrISEA, 35023805
AE AN B Aol WAZ ARE 4 g ©oon B, ERAL B4, WL, 2008, 7
o, 2o Aol 7 1ol te ¢l TS =ile A3 A3 vl 3
A2} o7 AS ook AN~ 220l A 9 G RR B A7, B
Ha b g FANORE BBUPYS FH BEere, 1), 1011
a17] 3t thte o] o] AAE T 9 & AH olE3%, WA, 2007, gx A7FAVE A
oM A Ao Qg AETipel £4S & M"ﬂ e bR AR,
ol7] Sl3h ABTHY BPIMES DATT 3 A ifrowxl 112), 11-23,
7A71ge) WS AN Ao] & Aol oo BT, A, 8, 9, 45, o,
2 3 5 gk g5 B AP AN B 010, A7) AHAEE BEE AETI
F57} 2k A Al sS4 & A 75, IR IRR7IEA, 196),
ars] AT 0|2 HLsle] MBI WS 573-581.
AgHOR ANYshe AAGFH AR AME  FAN, 2010, B SR A=A I
ofof g Zlo|ck B7ks}8] 2010 ZA|BHeT 3] W, 3-11,

ol=1%
e

old, A, AYY, =EHE, A,
2003, et SE G Hrh71Hel

)



T0/E - 0152 / MECIYY F7P18el IUel 375

A7, BRIRFUY AT A7H
R

3R 2010.1.27, SAHAAAAEPD HE S
94%, HeAlR,

J. H., 2010, Ecological vulnerability in
risk assessment- A review and perspectives,
Science of the Total Environment,
408(18), 3871-3879.

Balfors, B., Mortberg, U., Gontier, M., and De Nooij, R. J. W., Lotterman, K. M., van de

Brokking, P., 2005, Impacts of region-
wide urban development on biodiversity
in strategic environmental assessment,
Journal of Environmental Assessment
Policy and Management, 9(4), 229-246.
Benini, L., Bandini, V., Marazza, D., and

Contin, A., 2010, Assessment of land

Sande, P. H. J., Pelsma, T., Leuven, R.
S. E. W., and Lenders, H. J. R., 2000,
Validity and sensitivity of a model for
assessment of impacts of river floodplain
reconstruction on protected and endangered
species, Environmental Impact Assessment
Review, 26(8), 677-695.

use changes through an indicator-based Diaz, S., Fargione, J., Chapin III F. S., and

approach: A case study from the
Lamone river basin in Northern Italy,
Ecological Indicators, 10(1), 4-14.

Tilman., D., 2006, Biodiversity loss
threatens human well-being, Plos
Biology, 4(8), 1300-1305.

Cardinale, B. J., Matulich, K. L., Hooper, D. U, Erikstad, L., Lindblom, I., Jerpasen, G.,

Byrnes, J. E., Dufty, E., Gamfeldt, L.,
, O’Connor, M., and
Gonzalez, A., 2011, The functional role

Balvanera, P.

of producer diversity in ecosystems,
American Journal of Botany, 98(3), 572-

Hanssen, M. A., Bekkby, T., Stabbetorp,
0., and Bakkestuen, V., 2008, Environmental
value assessment in a multidisciplinary
EIA setting, Environmental Impact
Assessment Review, 28(2-3), 131-143.

592. Garcia-Montero, L. G., Lopez, E., Monzon, A,

Costanza, R., d’Arge, R., de Groot, R. S,
Farber, S., Grasso, M., Hannon, B.,
Limburg, K., Naeem, S., O'Neill, R. V.,
Paruelo, J., Raskin, R. G., Sutton, P.,
and van den Belt, M., 1997, The value

of the world’s ecosystem services and

and Otero, P. 1., 2010, Environmental
screening tools for assessment of
infrastructure plans based on biodiversity
preservation and global warming (PEIT,
Spain), Environmental Impact Assessment

Review, 30(3), 158-168.

natural capital, Nature, 387, 253-200. Garver, G., and Podhora, A., 2008,

Curran, M., de Baan, L., de Schryver, A. M.,
van Zelm, R., Hellweg, S., Koellner, T.,
Sonnemann, G., and Huijbregts, M. A.
J.,, 2011, Toward meaningful end points

of biodiversity in life cycle assessment,

Transboundary environmental impact
assessment as part of the North
American Agreement on Environmental
Cooperation, Impact Assessment and
Project Appraisal, 26(4), 253-263.

Environmental Science and Technology, Gasparatos, A., 2010, Embedded value systems

45(1), 70-79.
De Lange, H. J., Sala, S., Vighi, M., and Faber,

in sustainability assessment tools and

their implications, Journal of Environmental



130 EESSEIL H21E M1Z

o0&l

Management, 91(8), 1613-1622.

Gibbons, P., Briggs, S. V., Ayers, D., Seddon,
J., Doyle, S., Cosier, P., McElhinny, C,,
Pelly, V., and Roberts, K., 2009, An
operational method to assess impacts of
land clearing on terrestrial biodiversity,
Ecological Indicators, 9(1), 26-40.

Gontier, M., Balfors, B., and Mortberg, U.,
2006, Biodiversity in environmental
assessment-current practice and tools for
prediction,
Assessment Review, 26(3), 268-286.

Gontier, M., 2007, Scale issues in the

Environmental Impact

assessment of ecological impacts using
a GIS-based habitat model-A case study
for the Stockholm region, Environmental
Impact Assessment Review, 27(5), 440-
459.

Gontier, M., Mortberg, U., and Balfors, B.,
2010, Comparing GIS-based habitat
models for applications in FIA and SEA,
Environmental Impact Assessment
Review, 30(1), 8-18.

Graham, S. P., Steen, D. A., Nelson, K. T,
Durso, A. M., and Maerz, J. C., 2010,
An overlooked hotspot? Rapid

biodiversity assessment reveals a region

of exceptional herpetofaunal richness in

United States,
Southeastern Naturalist, 9(1), 19-34.

Hacking, T., and Guthrie, P., 2008, A

the southeastern

framework for clarifying the meaning of
Triple Bottom-Line, Integrated, and
Sustainability Assessment, Environmental
Impact Assessment Review, 28(2-3), 73-
89.

Heink, U., and Kowarik, 1., 2010, What criteria

should be used to select biodiversity

indicators?, Biodiversity and Conservation,
19(13), 3769-3797.

Henry, P. Y., Lengyel, S., Nowicki, P., Julliard,
R., Clobert, J., Celik, T., Gruber, B.,
Schmeller, D. S., Babij, V., and Henle
K., 2008, Integrating ongoing biodiversity
monitoring: Potential benefits and
methods, Biodiversity and Conservation,
17(14), 3357-3382.

Kim, K. C., and Byrne, L. B., 2006,
Biodiversity loss and the taxonomic
bottleneck: Emerging biodiversity science,
Ecological Research, 21(6), 794-810.

Lamd, E. G., Bayne, E., Holloway, G., Schieck,
J., Boutin, S., Herbers, J., and Haughland,
D. L., 2009, Indices for monitoring
biodiversity change: Are some more
effective than others?, Ecological
indicators, 9, 432-444.

Liu, Y., Chen, J., He, W., Tong, Q., and Li,
W., 2010, Application of an uncertainty
analysis approach to strategic
environmental assessment for urban
planning, Environmental Science and
Technology, 44(8), 3136-3141.

Louette, G., Maes, D., Alkemade, J. R. M.,
Boitani, L., de Knegt, B., Eggers, J.,
Falcucci, A., Framstad, E., Hagemeijer,
W., Hennekens, S. M., Maiorano, L.,
Nagy, S., Serradilla, A. N., Ozinga, W.
A., Schaminee, J. H. J., Tsiaousi, V., van
Tol, S., and Delbaere, B., 2010,
BioScore-Cost-effective assessment of
policy impact on biodiversity using
species sensitivity scores, Journal for
Nature Conservation, 18(2), 142-148.

Magee, T. K., Ringold, P. L., Bollman, M. A,
and Emst, T. L., 2010, Index of alien



FOIR - 0|52 / METidd E7h|#e

impact: A method for evaluating
potential ecological impact of alien
plant species, Environmental Management,
45(4), 759-778.

Mandelik, Y., Dayan, T., and Feitelson, E.,
2005, Issues and dilemmas in ecological
scoping: Scientific, procedural and
economic perspectives, Impact Assessment
and Project Appraisal, 23(1), 55-63.

Maxim, L., Spangenberg, J. H., and O’Connor,
M., 2009, An analysis of risks for
biodiversity under the DPSIR framework,
Ecological Economics, 69(1), 12-23.

McCluskey, D., and Joao, E., 2011, The
promotion of environmental enhancement
in Strategic Environmental Assessment,
Environmental Impact Assessment
Review, 31(3), 344-351.

MEA, 2005, Ecosystems and Human Well-
being: Multiscale Assessment, Millennium
Ecosystem Assessment Series, 4,
Washington, DC (Island Press), Google
Books.

Middle, G., and Middle, 1., 2010, A review of
the use of environmental offset as a
policy mechanism in the environmental
impact assessment process (EIA) in
Western Australia, Impact Assessment
and Project Appraisal, 28(4), 313-322.

Monavari, M., and Fard, S. M. B., 2011,
Application of network method as a
tool for integrating biodiversity values in
Environmental Impact Assessment,
Environmental ~ Monitoring  and
Assessment, 172(1-4), 145-156.

Mortberg, U. M., Balfors, B., and Knol, W. C,,
2007, Landscape ecological assessment:

A tool for integrating biodiversity issues

in strategic environmental assessment
and planning, Journal of Environmental
Management, 82(4), 457-470.

Norton, D. A., 2009, Biodiversity offsets: Two
New Zealand case studies and an
assessment framework, Environmental
Management, 43(4), 698-700.

Pearson, R. G., Thuiller, W., Araujo, M. B.,
Martinez-Meyer, E., Brotons, L., McClean,
C., Miles, L., Segurado, P., Dawson, T. P.,
and Lees, D. C., 2006, Model-based
uncertainty in species range prediction,
Journal of Biogeography, 33(10), 1704-
1711.

Pena, S. B., Abreu, M. M., Teles, R., and
Espirito-Santo, M. D., 2010, A methodology
for creating greenways through
multidisciplinary sustainable landscape
planning, Journal of Environmental
Management, 91(4), 970-983.

Potschin, M., 2009, Land use and the state of
the natural environment, Land Use
Policy, 26(suppl 1), S170-S177.

Prato, T., 2007, Evaluating land use plans
under uncertainty, Land Use Policy,
24(1), 165-174.

Rouget, M., Cowling, R. M., Vlok, 7J.,
Thompson, M., and Balmford, A., 2000,
Getting the biodiversity intactness index
right: The importance of habitat
degradation data, Global Change
Biology, 12(11), 2032-2036.

Sandin, L., and Verdonschot, P. F. M., 2000,
Stream and river typologies-Major results
and conclusions from the STAR project,
Hydrobiologia, 566(1), 33-37.

Schultz, L., Folke, C., and Olsson, P., 2007,

Enhancing ecosystem management



Vihervaara, P., Ronka, M., and Walls, M., 2010,
Trends in Ecosystem Service Research:

2010,

132 SEEEEI M21E M1=
through social-ecological inventories:
Lessons from Kristianstads Vattenrike,
Early Steps and Current Drivers,
AMBIO, 39, 314-324.
Wilson, E. B., and Piper, J., 2008, Spatial

planning for biodiversity in Europe’s
changing climate, European Environment,

Sweden, Environmental Conservation,

34(2), 140-152.
Smith, K. L., and Jones, M. L., 2007, When are
18(3), 135-151.
and Chen, ]J.,

historical data sufficient for making
watershed- level stream fish management
and conservation decisions?, Environmental
Monitoring and Assessment, 135(1-3), Zhou, J., Liu, Y.,
Accounting for uncertainty in evaluating
water quality impacts of urban
development plan, Environmental Impact
Assessment Review, 30(4), 219-228.

ZIZORE 12, 02. 08

291-311.
Thorne, J. H., Girvetz, E. H., and McCoy, M
C., 2009, Evaluating aggregate terrestrial

impacts of road construction projects for
advanced regional mitigation, Environmental

Management, 43(5), 936-948.



