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ABSTRACT

Urbanization and industrialization have caused increasing damage to national lands, and
ecological restoration has proceeded without any specific assessment of this damage. The purpose
of this study is to select indices to assess damaged areas through literature review and panel
discussions, and to derive the importance of damaged area assessment indices by analyzing
them through the Analytic Hierarchy Process (AHP). This study has derived, via literature review,
six types of damage and a total of 18 related assessment indices. A total of 51 responses were
collected from surveys and given to experts, and an AHP analysis conducted. As a result of

the analysis, “Landform change (0.268)" was of the highest importance, with associated damage
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types as follows: “Soil contamination (0.193)", “Vegetation damaged (0.149)", “Surface soil
loss (0.143)"”, “Change in soil physiochemical property (0.125)", and “Vegetation decline (0.122)".

The analysis determined that the item of the highest importance in the overall assessment of

damage was “Slope occurred area (0.100)", and that “Conductivity (0.022)" was of the lowest

importance. This study can be presented as a criterion in determining the type and degree of

damage in setting priorities for future ecological restoration projects.

Key Words : Analytic Hierarchy Process, Damaged area assessment, Slope occurred area, Damaged

volume, Vegetation decline ratio, Ecological restoration
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Figure 1. Evaluation factor hierarchy metrics of damaged
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Table 1. AHP experts profiles
Item Number of experts | Ratio(%)
Private enterprise 39 76.4
Academia 6 11.8
Work Research Institute 7.8
field Public enterprise 1 2.0
Public officer 1 2.0
Total 51 100
Landscape 19 373
Environment 17 333
Major Ecological restoration 13 255
Forest 2 39
Total 51 100
Master 21 412
Education Ph.D. 20 39.2
Bachelor 10 19.6
Total 51 100
Professional engineer nature environmental management 30 429
Environmental impact assessment project manager 24 343
Professional | Professional engineer landscape architecture 5 7.1
license* Other 5.7
Absence 10.0
Total 70 100
>20 years 21 41.2
16~20 years 13 255
Career 11~15 years 11 21.6
(year) 6~10 years 5 9.8
5>years 1 1.9
Total 51 100

* Professional licences are displayed in duplicate.
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AL g aRaEkel o] vl o] E=A| UERiTth A

ok ol

A& THLA z}%— FE3tste] F A7 709
ol g AASBHE 7St 42.9%,

FEFH 7} 34.3%, 27371 A0 1.1%, 1
IR b e e b e X el e P P e 12
& 278t de S9At 5.7%, A4 1
DAY 10% 2 WehY 71sAE A4S At
A e SHAE AA9 90%E AR ¢
HArel A Zok AYE(EAEY ol 21d
o]/Fo] 412%, 16~201d°] 25.5%, 11~15d°]

N



22

o

7% - A5 - A

ez

AL A

Table 2. Analyzing the importance of damage type

Division Damaged type AHP Importance Priority CR
Landform change 0.268 1
Soil contamination 0.193 2
Damaged | Vegetation damaged 0.149 3 001
type Surface soil loss 0.143 4
Change in soil physiochemical property 0.125 5
Vegetation decline 0.122 6
Table 3. Analyzing the importance of landform change
Division Assessment Indices of landform change AHP Importance Priority CR
Slope occurred area 0.372 1
Landform
change Damaged volume 0.361 2 0.00
Degree of slope 0.267 3
21.6%, 6~10%1°] 9.8%, 5'd |37t 19% % b & vEhte FFH-FAY] At 2ol B
Bht AgEotdd 10d o9 dd& 7R & ool Ao WA sk FEr 9 F
A7t A9l 88.3% 5 A AT o= #EA] H g3t 4. FE 71F T ES AR E
TR 7FeA 2AME AR AR SEA AR G2 e EFolstedstole oz Ao
ol gRHATI & = Stk 7F 23t en, 2449 75 Al SHATE 2149
= Ta= Aoz} AT
2. 312X 79 WSt 32 B Zu A& 713 = NP Fa=9 =95
&A1Y AE A2 k] A8 &7 T4 A3e b5 ZtH(Table 3). 9AFH
AL 79 7HAEAIRE, BT, EGL g FoEe ApAEAHEA, FER, FAe
o, Eolstetdisl, A4 H, 4350 i °of = Ueuth AFAEAHA I} §E5]
gk 7452 W7FE = Table 29t 20t #E 3 o FaEe e A7t ey H e |
e Foes AT A fEe fEolM 7 skl veker] wEel, istsiAl 14 a9l
d Tositta Aste A2 dAFHGC € e & F Uk AH R Atee vE
268%= WY tEoRe EYH IR EEY SaE7F YA Yehd, 7gAre]
19.3%, 2|8 3E0] 149%, RS-l 143%,  AEbE 2] F3] FHo] g% &AM F
Ego|glstd syt 12.5%, A E 7 12.2% S A As & vk SHA T I
To® FAEE Uitk e g5 g o © AN S Adolr] 93 WU R &
4] B]&(Consistency Ratio, CR)?] 0.1 ©]3}Z 3} e Hy #EE FES Aol )
Uehyt 2% F7kel tigk 9l d8Aol o ole ©e] B¢l FAEAY Aol &
AE Aoz YET. ol dAgHg e s Aste] o] Fozl FEERt opet 71 A9
s FEo] A on Eolut 2 A dl|A] oM §3tE A mgeEo] MYdd Ax fEe
dAshe AR oS 23 s Yl 2 A4 £ gitke A ulsta Stk
om, ARG vlsatA FllEo] EejH e AE e T FSFRH st B7H
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Table 4. Analyzing the importance of surface soil loss
Division Assessment Indices of surface soil loss AHP Importance Priority CR
Damaged depth 0.345 1
Surface -
. Degree of vegetation cover 0.339 2 0.00
soil loss
Length of slope 0.315 3
Table 5. Analyzing the importance of soil contamination
Division Asse:ssment II.ldlc?s of AHP Importance Priority CR
soil contamination
Soil Soil contamination sign 0.366 1
oi
o Soil contamination induced facilities 0.323 2 0.00
contamination - —
Contaminants storage condition 0.311 3
Table 6. Analyzing the importance of change in physiochemical property
Division Assessme.nt Indl.ces of change in AHP Importance | Priority | CR
physiochemical property
Soil pH 0.300 1
Chan.ge m .SOII Soil hardness 0.278 2
physiochemical - - 0.01
property Soil moisture 0.245 3
Conductivity 0.177 4
%50 2259 298 PG ATE Table 4 A 45 dE Aoz Y. 9% oq
o gtk BFPAHAY BARRE AeLold  ASE EFedd deld tAYGen £
AN ER e, AP o2 YEiytt dE He FAEgS B7HE 3718 2evt 3l
Zolsh 445 RAE, AAge] FaEE F9E ot ANSELh ol T LGl
o) $AEE dort T Aol AAoE B dAgoR fUsE FAREHE 3 B
£ 904 593 BASe) vial vnle e o 98 94 EFegS Bkt gRoz <
stk ol 94 He) Aee] WAR A AE Bask 9L Yehin Ak
Zol2 oJmlale f&xelsh, AR Lol Ae 79 3 Egolstehguai ek
A, A4l A2k mEEE A A48 WRIBES Fane $9F BYT Ak E
EAEE B3-S B lolA 2 Ao P, EFEAE, EYEE, 283 AR R
7b 24 gria A 2o R £ 4 vk o] o2 YEPSITtH(Table 6). ©l&= £ 3}t
A¢ 79 F EFedd dPte WAFE S dehie BN EWIEG G 5
59 T2 =N A= Table 59 Yel  E2AQ SHEG HE F8ive AS ovlst
o uhsh o] EFOAAT, SARIAY, 09 3 Urk AV SUASE WA IR de=
AR o2 Yelhth Edede EFe f71w, § dFAFEE ) A% F
AFE AF2AE FAANT Aol Avk ke A AN Y, ol B714% T
U Egpodde] BAol AT &+ dE ¥ 4L T e 5 EYe] AAS AP 4
Soluh $EAEe egauldY St o B 48S £ 5 9] o s
FEARAIHEY Y FEe v Fas) AE 79 T AHH A sfdaete Hrtd=
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Table 7. Analyzing the importance of vegetation decline

Division Assessment Indices of vegetation decline AHP Importance | Priority CR
Vegetation Vegetation decline ratio 0.686 1 0.00
decline Temporary disease and pest outbreak 0.314 2 '
Table 8. Analyzing the importance of vegetation damaged
Division Assessment Indices of vegetation damaged AHP Importance | Priority | CR
Large-scale vegetation disturbance species coverage 0.420 1
Vegetati
egetation Appearance species number 0.336 2 0.00
damaged
Naturalized plant ratio 0.244 3
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Table 9. Weight of total damaged area assessment indices

Assessment Indices of damaged type AHP Importance | Overall Priority
Slope occurred area 0.100 1
Damaged volume 0.097 2
Vegetation decline ratio 0.084 3
Degree of slope 0.072 4
Soil contamination sign 0.071 5
Large-scale vegetation disturbance species coverage 0.062 6
Soil contamination induced facilities 0.062 6
Contaminants storage condition 0.060 8
Appearance species number 0.050 9
Damaged depth 0.049 10
Degree of vegetation cover 0.049 10
Length of slope 0.045 12
Temporary disease and pest outbreak 0.038 13
Soil pH 0.037 14
Naturalized plant ratio 0.036 15
Soil hardness 0.035 16
Soil moisture 0.031 17
Conductivity 0.022 18
Total 1 -

o ek tAGe] B WY ohlet 3 ATE FAF 5 A%E, JYudE 9= 5
WAt a2 SHS neld o tidA of &3 T3 A ==, ool g o
o Aeg VAT ¢ 0] WEew DAY P SHol BED Ho] g $HAEol
w A7dde dAgEES ZSFREe f AT T T (Species diversity)< e
& qH B FAA G A Q3 Hlash= ot7] felMe T 75 AL F e T F
AL AAE R Yk a8y 2 o= AeA -5 (Species richness)¢} 2t F7te] WA 4 vl
AAG L] SHAA FERF] ER| o] (=N < Yeh & & 15 = (Species eveness)E 7]
A, §7A, A B T AU S-S nEfsio o& ok 3] Wi, ¥ AN FHE 7
e}, ol AT EAol &l wet ZAAQ £ &l Adetua & T THEE dFE7HA
e 7IdE + deA, 2 BEF oloiAIZlel e FE3 Hol Ak wEbA F
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FEE, FEAY B FHAGY NS
2 BBE 3R A AN e AL Iv. 8 2
Hehe 4 Q= 7 F0E B 4 ok ol A%
AEAE B7HeE o 394, o LA 2] Ste] W o] gl ut
Hashe 2ol BagHE AL Ut Aol 2, ¢80 Ade BaAsa St Fak A

G ATollA AR A E ] A 4 &xo7 Z71e Aow Jidnt ol#d Fo



26 F71% - A - YA - AS - AR - AH G - Y

of w2k fER Aol ofHAAE setstn & Q=S YT o' A el Al A
Aol It AEHASAE e R  AER W SRS Bl 9 AEd XJE,
A g s ddstast she A7 de EI QA didA Y e ARE sk
sttt 1ol whet & Aol &FH AHE ZEsATle e 288 g gt
9, 247 #HE Akes e R A& = e AuEd AglS AAsh] oxdd,
BrE] o AE2AE AAlst] Bk dlEAe] ) el RS PR &
5] A FoES A old Wt A @& 5 Y FVREA e =S E45)
TAYRE thert 2 1A E A Te R dEe Fe7 B}
A, TdnE 8 AL AES B AE ARS 5y 28stax doke H o
ol g AA Y, BSFHE, BFed, 7 dnh ol WA dEs Avd o, &
Ecfolstedis), AQAE, e 674 Ae] rRES 9, 2ela VA E Sl
MTFE TEstson, a9 #Ese SR uldAE dvhd dEe] HeAE EEsIs)
1874e] 7k aS =Stk ol 71Ee 9 o ANE F dve A AR S det
& frdol wet e 9P E A A Ed YEEAE ARe] o]dd, A tat
Tohs Ael7h SASATH(Choi et al, 2016). @i B7ke} dlEe] A1 Aol T AR &
ATl AEA FE7 AuEd Gds A, a9 54 BFE A e dE
o wobe Fwstalon, Ausd AUt A9 HIPAE FEGC ol 7InE vl
wopZh AEA A3l slof ofd Alo] FastA| © AHellM Qef7t it ok dE2AE §
s wAskT 2y 2 AelMe AeA 8l ARFHE she AN dAY A7 5
friol we ArdEs Ao 74 dE o vl Aol ATE AR7E ddel 7
Al FPUE offl FES0] U T8IAE & T AHolM FF A7E Bl Beo] das
Astaat ot o E3 BHES Adgeke d /lofd 4
A, B2E W5 U4 Fexs $Ede] dd4 FuE nes xen ¥
seteby] faf 74, Auad, 249 #dE g 22 S Adgel o F Fr
A7k 2k AAlstslor 74 e 97k = AATE A A7 ok Al
22 zle] Fews B 2423, e EXIES B AP n8d Aud 098 o
3o e Take dXPVP0268), BF I AE APl T AR 5 FHES
290193, ARHAE0.149), ESFFEL ] Wl A Grh S A
(0.143), Egolshebdnish0.125), A fdid e gdd a7 dFE AAA0l FF
0122)9] £o2 dept 9xgidge] deel  HoR FAta BAst, ARAEA R A
eI 7 s e Aom wAElh FAQ BPlEe rhdeb] A 2719 A
AA, AEA frol tieh 2Rk 2 B2 b 2 Jlolth. BY FRHoR P
559 gaRE B A AEA WSS g ol IEAOE 276t B ddFy
o TREE AEASITh 2 AR ApEAE SRR ARIGE T HIIFE glo] 4 4
A, AAFAGeA ] FEzlol, AYHHNE, AR 71F0l FHO] Slol, FF AT E
BAE, DA W EFARTTE 49 5w ol deidE Ak ge 12 &3 P59
o =S vellon, WEE, BEdgE,  ANE A 20 tid BXe] oMo 2
ESRE, A, EFIEIL A seele & asitha dEn:
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