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Abstract: As the seriousness of habitat destruction caused by development projects emerges, the
importance of environmental impact assessment (EIA) is increasing to preserve biodiversity. In
previous studies, research is being conducted to quantitatively evaluate the biodiversity impact of
development factors and surrounding environmental factors on the landscape scale, but research on
the factors affecting the reduction of biodiversity based on development projects is insufficient. This
study examined whether independent variables (size of development project, type of the development,
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DEM, ecosystem and nature map, distance from the green land, distance from the protected area),

which have been proven to effect biodiversity through the previous researches, have a significant effect

on the change of richness index (RI) through multi-class logistic regression analysis, T-test, and analysis

of the development type. As a result, only the size of development project and the first richness index

in EIA showed p-value less than 0.05. And it was confirmed that the reduction in biodiversity was

significantly changed in the following construction types: installation of sports facilities, energy

development, and development of industrial location and industrial complex. Since the results of this

study confirmed that the impact of the variables may be inconsistent depending on the analysis scale,

additional study of necessary indicators at the development project is needed to analyze biodiversity

changes in EIA accurately.

Keywords: Biodiversity, Development Impact Prediction, Logistic Regression, Post-Environmental
Impact Assessment, Mitigation Measures
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Q17ko] g5 ¥ 9] o & A4 A= mtH slE|H A,
AES HEQ " g Aol F7Fotal Uth(Isbell et al.
g eAS] At 515 ot
F229 QTS Yot o G Avl 201G T
Ayo) QU2is} 87 7h0] A5 o2 FHE EAeL
7190, BT T ASH 0 oS 2
A 2 o0 A 1L It (Chapin et al. 1997; Elmqvist
et al. 2003; Faith 2021). E-3], 7|AFY O & 915} A1 4]
A 53174 Ao R hop S48 A
3t 27 G 3FH 7HEnvironmental Impact Assessment,
FIA)9] 5 Q A o] o 5= ] t}(Suarez-Rubio et al. 2011;
Laurance et al. 2015).
AETtgAdol gt S8 JFB
=7t 3 A A 8 5F g S =T
G0l gt =] S uigo 2 A 2kghg P 7ol A
A EH Aol B/ o it 1 HE 53 X F
Hot 1 5 S GF gl A BETSE 59 |
A3t EpEo| =9 WQto & LA Sol, AFEe o
FH7HE ol AP 7 HA d 574 Hgho] o] Fof
ZItH(Ministry of Environment 2023). $-7 947} 1
oA BETHF/ol tiet T8 HE=AAGEHE &
of Y} & A=A ol A o] Fof A H, s G TA ol A= 7
A o] whE S FF 240 BRE AYRA-
VT AS-AGYA =Y Y] AP o] o] FojATh

(Ministry of Environment 2023). A &+ FAd 2 |3+
ZAFY BETA ot dA oA F2 =95, &3
£ Z]4*(Dominance Index, DI), T = Z]<=(Diversity
Index, H'), %2 T A 4>(Richness Index, RI), 5=
2] 4> (Species Evenness Index, ]')& 55l A sttt
(Ministry of Environment 2023). 5}A| 9k, Q& of & o
Ao A F4 Q Tk 7|9k 2 JH A e R A
Ao} J7Fol A &= fzol, ol & EHE A==
A7 A d =AY I ol A= A g o] A
A] 58131 1H(Jung et al. 2003; Noh et al. 2010; Oh et
al. 2015).

5424 Rob] o] 2Ty T 9 BETILA
0] B9of o BAIL FHH 02 BT
o apAJet o] A B ARl BT
49 v £QIshn A8k T A4 A
of HE& 8 3.0 ™ (Mandai and Souza 2021; Cares et al.
2023; Gallardo and Bond 2023), 374 3k 7} 2} 9]
AETR IS AFoA = T AT E AN &,
A7 Hlo]H & 285t Bdo] aayd E AgAd
ot AE7} o]Fo] X X 911 Q) THGontier et al. 2006;
Urban et al. 2022). A ETHFA oS L2 87 W4
HE 9 & o) AT 43k At A
7 B0l 82 5= 9 0B & F 3 5FTH(Yoo etal. 2013;
Mandai and Souza 2021; Li et al. 2022; Urban et al. 2022;
Chang 2023). 51|t L& 7idto] EX| 0] & 52 37
SR JPFE 710l LAY SR = P = &
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Ao F diFHT
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wis}epo] nre} g olm|a Aake F11 QA AR

93 YA BAAE 3 HEA S S519 7, v}
Auto & 3) ALY Telof A FEF T 0] WskE I
E517] 95 T-test2 283} 71 0] 2 A}9]- Q-3 of| u}

2} 245} 9cHFigure 1).
1. Hlo|EfH0lA 75

2 AT Ao e SR Bt ¢
oh= 2 HHE ol7]of, HE AL F 2570
AR e AR (&R HE A 5 1319 8
719} 23] o] 3] AT S FFB 7S T
AT F o & Agtotdet) B4 915 24
7HA oA HEH 67119 EH R 17]9] F&5HSTF
AR E T SHHESR =AY WA AN R, 1L,
RH-AHAE, A A|9H] o] A A, 52 29] o] A A
2], Ro A0 o] A AR TF ARG E T SEH R
= TR0 HakgS ARE-oF =T, ARG A of whet
247k Aol 92 4 QOB R F4 AALE B
2R FEH & A 4(Equation 1) ARESHA ST,
AR Ato] A3l skl Ff ST Ao ¥
o} g2 IS A= E esto] A7 sl o® gt
5tof ARE-sF A TH(Equation 2). AFA T, AR A, AR
73, ST AL A A e BF F5H 0]
E]{ I8 (Public Data Portal)o]| 4] CSV FE]|Z H|o|g &
Hhorth 1= S EG B EHENGIY M= FA] 17
1R FZ E-Eoto] ZF AR W B S g e =
AFESIITH =] 9F AR 9F0] o] A A 2= e 1t
% HAH| A (EGIS) 2] EA| T E oA 53t =49}
TAA HlolE & Z-851aL, H oA 7o] o] A Az
=27 EZE(NSDD Y] B3 YAFEE
2851t o] A A 2l & Arcgis?) Euclidian Distance
762 B850 A FE 5 th(Table 1).
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Reviewing whether the land cover-based biodiversity prediction model can be applied to the
environmental impact assessment conducted by the development project unit

Figure 1. Research Flow

Table 1. Variables used in the study

Variables Data Source in EIA Data Source in Data Market
Size of Development Project . . https://www.data.go kr/data/15083173/
Overview of the project
Type of the development fileData.do
. https://map.ngii.go.kr/ms/map/NlipMap.
DEM Topographic Geology do%tabGb=total
Independent .
Variables Ecosystem and Nature Map ‘ https://www.data.go kr/data/15050229/
Natural Environment Assests fileData.do
Distance from the City . .
- https://egis.me.go.kr/req/list.do
Distance from the Green Land Flora and Fauna
Distance from the Protected Area | Natural Environment Assests http://data.nsdi.go kr/id/dataset/12768
Depe'ndent Change in Richness index Flora and Fauna https://www.data.go.kr/data/15083169/
Variable fileData.do
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2 22090k 4 SR 2 0T 48 919
Z719) A7 77421 9] ZF ol ek VIF H8S
ZIY6F L, 715 VIF 6 o[/ O & U2 A4 A 9}2] o]
AA Y E B FFolA A5t
_S-1
= (1)
max (RI) ;min(RI) @)

S = total number of genera
N = total number of individuals in the sample
Y = number of years observed
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2 Ao A= AR 02 QI B ET/d #igt
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Figure 2. Histogram of Change in Richness Index
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(Equation 3).
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Nurmber of each Type of Development Project in the 1st or 4t Grade

— x100 (3)
Nurmber ofeach Type of Development Project in the Dataset
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Train data®] ol o2 2 3}2] ¥-5/45 2| 43l6}7]
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< 70%(n=189), 80%(n=162), 90%(n=135)= L}of A
otk Al 572 4ol gt A2 =017 9
off 4] Hlgof| wet 103] 4 BA S Z9Yeh & Ht gk
< EZ3h Test datao]| T3t A& Aob= BRZELE
(Confusion Matrix)2] HH| 2 =&t ER40H
9] xZ2 dEgho| 1, yE2 AAgko|H, 7 PP
A =Ahs 2t A7 Hlg(lEE)olth. o
£, test data 30%(n=80)2] 13§ 2&of AT U+=9.12

159259 3% 5 AARE 2599 399
£0]9.1%2t= u|th. 282 19§ 19, 28 24, 33
3%, 43 4Q0f A3 v &TEo] 49| A SH H&
o, U 2| = 25 ol &5 4 -9-o| th(Figure 3). Train
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Table 2. Result of Multi-Class Logistic Regression

Train Data Accuracy Recall Fl1-score
n=189 0.284 0.300 0.263
n=162 0.332 0.301 0.284
n=135 0.366 0.313 0.286

Average 0.327 0.307 0.278

AMESHR L, B A YA Aol A whEske] g
S 0.327, A @& 0.307, Fl-score 0.2789] S HITh
(Table 2).
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ATHRhee 1997). SHAIRE BETHSA oS REEL2 o
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Table 3. The Result of T-test

Variable T-value df p-value
Size of Development Project -8.3702 128.00 8.495¢-14**
First Richness Index in EIA -3.1101 126.89 0.00231**
DEM 0.7123 146.76 0.4774
Ecosystem and Nature Map 0.72428 142.38 0.4701
Distance from the Green Land -1.1258 95.452 0.2631
Distance from the Protected Area 1.4218 139.81 0.1573
&3to] NEARY TN S FF 5= Hddk= 2 SHA] A A8 4= QUSS & 5 oW, AEAR] &
°l 2 8 5}TH(Chang 2023). Aol A & ol et ¥4 A g 3 4 Of 2.9 FEjof o
@.%AEOQE—S o]E 7 /}j‘é‘]—/\ LQ7—]0
1S3t 453 AR ThAIKIS] S Hlm 2N N de°j]?ﬂ ERAEAe
E3 919) 2N Fo B4 2 U] vet BT
) T-Test % 9l Hlo]e] B W47} ol @ s o] B
FERC ML AR AR R 45RHAY o, AT AALNN AEF FFS W] A
o Lox ]3 2] QRS 2

Hom we 15

T}/\Po*oﬂ W‘BH ‘ﬂ

4% folold B A A BRG] A

olst x}O] 7} 3

7H<Iet
AYATE v o2 T & e F 2709 T
o] p-value7} 0.05X t} 2k, 71 9 AL 2 HE = &
ofn|gt A1HE glsHA] ZokSirt iZ]ETHA A
 H51 0 ZHE Y A= 277 AT 5= A4
L=

AJ2}o] A2 ZHaE Bdo|ch. AT 2 EL =
#9799 Wisjol wref ol 5ob A1 g WAsIof LA}
Aoz A A4 A 7Fut A HH A 272 7]E ol 5 ¥
1ok &5 89 A8k 7Hs ol EFTHOh et
al. 2019). 1=} e AT = = A4S Ay

Shi= Hpolth 270 A A=A 9 2719k &2
;gl rjroo]:/\go] E—c‘ﬂ-z% oz oqﬁc}-_o_ =974 ] ] HH]—,\].O% oz
Qs atah Ahel o] Jxof met A4 25 40t T
ot H AR £ £70 W7t AT 4

S 7] 918 754 o] ZA3HcH(Lee et al. 2010). O] =
E3H ML= FH A4 o] Mok &H S 7l
A ABATNA £-2lu]stet wEE WsEo] fo

'}1\‘ S E| OB 7 LAY TPl A
(Kim etal. 2023). T3F, & A =Lof| A 225 H4>7} o}
14 A AETrggel A E e
o2 dg e Sl gtk F7H4 <l
dH2A LM et d
e AQ @A D), 7128 BT 5),
(&A1, % 541, 52, A7HAD), 71 5 e g e (o Atele
& HiET, AR &, AU A ARE ),
AHo)3 SHAH9EE, GDP, AT 5= =Tt
QA1 9] 9 gF ¥ Q1 0 2 A A5}t (Williams et al. 2012;
Bhuiyan et al. 2018; Urban et al. 2022; Chang 2023; Qu et
al. 2023). IH 22 7uta}] o A & 8-0]u| 3} #
& Fdsk| A A9 7HE e o Soke ¥
YT 7NM F7te FE0t RAYS AT
& ga7holon g Heso 28 A (@5 7t
ARkl 4] 5)°f tiek A+ W st

,ﬂ
iz} r"

FEAEQ AL F-30l A= Eq. 20 Tt 55
of w2 A %cé‘éé &S A4t ®okeh 453 A
Ao AR, oA A AP P A &
*WEHI%S 22 A el 2SS A
AL, 157 AR oA = EA AL FE 5
O] A F et THTA| | ATt L ARG EC] 2 H|
22 2} 5 tHTable 4).2 0] = A4 A 9] 4], o
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Table 4. The Percentage of Each Type of Development Project in 1st and 4th Grade

) Number of Project Ratio (%)
Type of Development Project
All Ist Grade | 4th Grade | IstGrade | 4th Grade
Installation of Sports Facilities 14 1 11 7.14 78.57
Energy Development 9 2 5 2222 55.56
Development of Industrial Location and Industrial Complex 38 9 18 23.68 4737
Urban Development 56 6 21 10.71 37.50
Development of Specific Areas 3 0 1 0.00 33.33
Port Construction 4 0 1 0.00 25.00
Development of a Tourist Complex 36 12 8 3333 22.22
Collection of Earth, Sand and Gravel Minerals, etc 101 36 15 35.64 14.85
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