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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,

First Author: Hyunbin Moon, Tel: +82-2-880-4885, E-mail: serendipity5786@snu.ac.kr, ORCID: 0009-0000-1192-9470
Corresponding Author: Eunsub Kim, Tel: +82-2-880-4885, E-mail: mr.solver92@snu.ac.kr, ORCID: 0000-0003-2206-5203
Co-Author: Dongkun Lee, Tel: +82-2-880-4875, E-mail: dklee7@snu.ac.kr, ORCID: 0000-0001-7678-2203

Received: 5 February 2024. Revised: 18 April 2024. Accepted: 23 April 2024.



Ho
ok
re
o

24 - 0|52 / SFIYFEN 27 SSRE Halof 0jxls 2 D A7 65

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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I Z]4*(Dominance Index, DI), T = Z]<=(Diversity
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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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S = total number of genera
N = total number of individuals in the sample
Y = number of years observed
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Figure 2. Histogram of Change in Richness Index
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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

AMESHRL L, B &g YA Aol A whEoke]
S 0.327, A @& 0.307, Fl-score 0.2789] S HITh
(Table 2).
5 Eé#ﬂi— H, 2 A9 Hd2 AR 3532
o Aol A e 1533 25 H 08 #5735
% A7F0] U= L 5 At 0|5 Bl oA 2 H-E
A FFE A = EXAE 3] EA] E‘éolﬂ}@
At FEHE Hal7FE ARI Al of] et 5+
AedolA] S o HE H AR w2
W olAY B5717E &2 o[ F A of et
AA ¥7] Y15l equation 284=tHE WHO 2 F
T HASHES A B o BN o & ATt B
ATHRhee 1997). SHAIRE BETHSA] oS REEL2 o
o] & 9] gHA et e A o] B/ O Q15| of| S]] gt
B34/ o] oA = A o] At} (Aravjo et al.
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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= Hddt= 2 SHA] A A8 4= QUSS & o oW, AR &
°l 2 2 5}TH(Chang 2023). Aol A & frol et ¥4 A g 34k Of 2.9 FEjof o
@.%AEOQE—S o]E 7 /}j‘é‘]—/\ LQ7—]0
1S3t 4S3 ALY ThAIKIS] S Hlm 2 N de°j]?ﬂ ERaEAet
E3 919] 2N Fo B4 AA U vet B4
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o L ox ]3 2] OFS. 2

qoz e 153

A2l s
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(&A1, % 541, 52, A7HAD), 71 5 e g e (o Atele
2 &, A2k viET, AU A A& 5),
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OFAJ 9] oJgk 9l 0 2 A A|5F T (Williams et al. 2012;
Bhuiyan et al. 2018; Urban et al. 2022; Chang 2023; Qu et
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FYFE7IM e
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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 3333
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

455 AdolA = BEE A R QA ASAIA
O] A&, o QA 7, AP P A E AFA TSR ] 282
ZV¥Z} 78.57%, 55.56%, 47.37% S AFA|SFR AL, 155 A
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o] Aok B o Ate] B9 27} 35.64%,
33.33%5 AHA| Tt 80%E A3 2] oF= A SA1 A 2] A3
£ AR Y] AFY 9] 8- A - ol et R
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AR Bligshe 149 AHY § 122 22 A4
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0
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