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Abstract: This study conducted an analysis of terrain change indicators in major development
projects in Korea, examining the correlation between terrain change indicators to derive foundational
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terrain change metrics based on different land use and slope types. The aim is to contribute to
sustainable development by enhancing the efficiency of land utilization and landscaping, while
minimizing environmental impacts in future development endeavors. Additionally, to apply the
research findings in practical contexts, domestic regulations related to terrain were surveyed, and
the compatibility and usability between these regulations and research analysis results were
discussed. Based on this, the study seeks to explore strategies for more accurate and useful utilization
of terrain change indicators in future research. As a result, in the tourism development, terrain
changes predominantly occur in the order of flat land, hillly land, and mountain land, with the
analysis indicating higher terrain changes in undulating hilly and mountainous lands compared to
flat land. Furthermore, in industrial complex development, very steep (20°-30°) and extreme (30°-
40°) slopes; in urban development projects, steep slope (15°-20°); in athletic service facility and tourist
development, steep (15°-20°) and very steep (20°-30°) exhibit higher average terrain change indicators
compared to other slope categories. The findings of our study can contribute to the formulation of
strategies aimed at minimizing terrain disturbance in future domestic development projects and

serve as foundational data for environmental impact assessments.

Keywords: Earthwork Volume Index, Environmental Impact Assessment, Development Projects,
Resource Conservation, Sustainable Development

L }\-]E = 3R AN, W o] L3E o (Ministry of

Land, Infrastructure and Transport 2023), &7

19699 =718k G AW (NEPA)S A2 n3to] FHB7A A E HE uH%‘”oﬂHh g 8-l
FAGFHIA S 22 £9-298 o] A A ot AAEAL O thet 8-S sk glent
e P P
saEHgJ ﬂmﬂmﬂy} %og 31 Ith(Ku 2002), ©] Al A7)zl Glof FAARE =A] 4 9l X33t
ﬂ%Vé FEFE7E, = £ op7|e = SQltk, ol 23t A @Mt FksHA

Wsh AT, £4 A4 8 54, A AL 5 of
2 ek, olelit SRR MEE BAYS) A el 4557 $151o] AT 4 0 o} o] @
WSO RA AR £ ARPel ol A 2 A% 7R bR A9 wele] Zado] B2d

Ao AR, 7144 Bak okl gl B4 A7) 3 THLi et al, 2018).

Hog nHtHRA, FFH R AXG AFYA Y At o ek T 8 dix £HS AE
HS HAElE I )Rt Al e R Hold o A3, okt 22 2ol A7t A E O U
4 ltH(Lee 2020). & & 4= Sirh (1) Sagong (2010) AtollA= A3

AHAABAARAEA 2022)e] WhEH ey 2 @RE 1 9 A YEE 2k, AY W
2o AFd2 A TR 9] 63.2%5 sk o= 2011 3RO e E AFH O ek 4= Qe ¥k A%
o] 64.2%0f B3 7rAskal Qlot, o) FEd S Ajrstodct, ArollAl AjbE o] ¥zt 2| #xE A
o B3 7t ] S7EE ARl Al Q] kALY & o] Fejof| ufet H *}Wﬂ 94y, VZP%H Al 7t
frgol S7kehe Ao® &3 & = AtHUm et A MR

al. 2020), TR, FEDERCIA Aok AU 3
T4 W AR Aoz Q) g o 5

%
of Ziz}o] wist 2|8 AT 0|5 B, 4
3 7|5 2 AAbEet Bao] FakEe] glovt o]  dwxel By 2AACIAS] 9K L A2 1



4% - 0153 - 24 / BYIFWIERIPAA

HI(EIASS)

[lIIO

223 T F2 UM 1/

Het HE 409

4 Bpgetos A 6} n}

o7&
QURRR} QIARZFO A2 BAE ‘3*3% X]’@ ‘Q%ﬂr@%
olsfgtrt, 53], Ut A A& e} A W
shgs Ao Ao 54 T ol 4842
2 A teto|thE Egoto] A7l mE AFA AF
kS EASHITh 3, AEA 7AS flsiA
3 A 2AF Qol| = uh, £9], 272 AA
BAol 29448 729} (3) Kim (2014)2 &
359 WEARA ol A o] AP HIA|E A=
o, ol 29 AT FA= A" es
gk A o] JA|skaL glo] A PSR E AL
7| ' Aokstle, Ly, FEwA] A 2%
of AolAl= s A9 AP A 547} A =
A & oFet a0l tieh 87t daste Al
Y& Sl AFHR| ) G dSel 2ad A
O 7 HESIUY, (4) o] €], YF AolA= el
Fe AR S-S olgsto] HEAS Y-S £
AHKim et al, 2020)5F0] 2|3k} Qle Tkt
Shal, AATARR} AP Y HAILE S o] 83t B3
& A4 (Yang et al. 1999)& &3l EAI7Hat
HE AP HIE BS5olal R BEyS 50
At} 1A ATto A Sagong (2010) AT A £]5}
AL W ARA el whe A kol tiek dte=

A o] FofAA] AL, EAOlE= Sl AP}
£ F=3l-d 23 Kim et al, 2023, Park et
al. 2020).

& A= A AR
of thet A5 i A
agxo g AAS 4= QuthPark et al, 2020). E

A A YA 9] b e et 7H il

THsto] BAIA A} ST Abo] o o
Ashet =0l Ft,
°]°ﬂ wte}, S8 YR B Y] BES

Esto] AU R E AFETEL S o] Thefet
¢ ﬁo"‘s%WPH“W?J—% skl 2| gof| uhE A9
ShA| 0] A4 71 9 9]

H A Fo] uhE AP HIA| &
2

3l Ex|o]gx} 7|k Ho]-o

-

pil

¢

>~l
ﬂllO JE‘
Ho o & fllo

o rulo

m rE o

H=H(35°90,78'N, 127

A 7|28 ket Ak,

o, eI ot A9 S 7 Qo
A, 743 54 5 TRk A1 940t &

@AY 552 H‘é*}ﬁf’ﬂ ofst A guet Y=g o

lolel 2 Azt EA, el

W= xHL 73 ‘ﬂﬁw vz

A

]

a3
O,
]
:n-‘
2
O
=

3= AR sk ‘ﬂl%ﬁ}@l Wﬂii OJLP Tellg 4
3} 4= Gl ok Al 4 Qi vhARte g | o
Sl QI W Ao TS APF2A &
o] Wt EA 9 A FH oA 9] A FPHst=
T8 1A, wE Qe 15 9 A% BA| F
83 G vR webd, dietilas A i
A& ARl mA 9 29w 3 AA d A
& 718 = QISA R ofifitt,
thghRl=o A= Figure 13} o] FaLAA A3 9
EA, 1wt AAE e Ao 9 W o] o]

FolAh FHYFH 7 TG L2 TA R
20219 7HA] 27 aba) 2he A EALy] 8497,
27, EAIZNE-o] HE AR 8,585710] 9
om(Figure 1) ©] 3 WHNLAY FolME T4 9
FH7IAE HESIY] EFaFe] Rt ol AR

3 FFH7FA (EeH2 2007 194
129712 9] 34 FFH7IA (EQHS =4 tidez
SFAITh 1,303 A 714, 11 F AMYA 2 &
A AR (AR 2AdAHY) 5297, AN
Z/AAMY 2994, AlSAAE 2AJANY 1937, BT
A A 13171 02 A0 HA AR <] 3



410 B3} M2 Hez

12320 0E 125908

1260 0E 12820 0°F 130008 131400

38°20'0" e

36°20'0"Need

35°00" N

Elevation (m)
— High : 1950
B Low: -5
EIA projects
—— Roads and Railways

33200 ied - Others

North Korea

fzs20 010

m36°20'0'N

52001

Japan

f=33"20'0'N

@

L] ]
123200 12500°E

T T —T T
126°400°E 128200 3000°E 131%400°E

Figure 1. Study area with elevation and Environmental Impact Assessment (EIA) project information.
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Figure 2. Earthwork volume index of major EIA projects (number of projects) in the 2000s, 2010s, and 2020s in South Korea.
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Table 1. Proportion of mountainous, hilly, and flat land by EIA development projects in South Korea

(Unit : %)
. Elevation
Projects - -
Flat land (<50m) Hilly land (>50m, <200m) Mountain land (>200m)

Industrial complex development 37.26 41.68 21.05
Urban development 31.18 43.01 25.81
Athletic service facilities 32.96 44.13 2291
Tourist development 39.20 40.80 20.00
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Figure 5. Proportion of mountainous, hilly, and flat land by EIA development projects in South Korea.
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Table 2. EVI by flat, hilly, and mountainous land in South

Korea
Elevation EVI
Flat land (<50m) 4.64
Hilly land (>50m, <200m) 4.85
Mountain land (>200m) 425

Table 3. EVI by slope (degree) in South Korea

Slope (Degree) EVI
0-5° 2.80
5-15° 3.70
15-20° 5.20
20-30° 5.18
30-40° 5.09
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Table 4. Result of two-way ANOVA calculation by elevation type
Elevation Average StDev N* F P-value Scheffe**
Flat land (F) 14.32 1.85
Hillly land (H) 15.17 1.61 0.07 0.80 H>F>M
Mountain land (M) 14.05 1.43
*N=Industrial complex development, urban development, athletic service facilities, tourist development
**Multiple comparison method used to assess differences between groups
Table 5. Result of two-way ANOVA calculation by slope (degree) type
No. Degree Average StDev N F P-value Scheffe**
1 0-5° 3.05 0.85 4
2 5-15° 4.07 1.57 4
3 15-20° 5.63 1.99 4 0.20 1.92 4>3>5>2>1
4 20-30° 5.67 4.38 4
5 30-40° 5.61 3.95 4

*N=Industrial complex development, urban development, athletic service facilities, tourist development
**Multiple comparison method used to assess differences between groups
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