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Identification of Priority Restoration Areas for Forest Damage Sites
Using Forest Restoration Evaluation Indicators in Gangwon-Do
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ABSTRACT

This study was conducted to select the restoration priority of forest damage sites in Gangwon
Province. We first identified the status of damaged areas. We then selected restoration evaluation
indicators through a literature review. We then set weights for these indicators through expert surveys.
We next acquired data that can represent these indicators and spatially mapped them. Finally, we
prioritized the restoration target sites by taking the weights. The results of the study showed that disaster
sensitivity and ecologicality are important criteria for selecting the restoration priority of damage sites.
The analysis showed that damage sites in Doam, Jeongseon, Samcheok and Inje are in urgent need
of restoration. The results of this study are significant in that they selected the restoration priority of
damage sites in Gangwon Province based on the restoration priority evaluation criteria selected based
on expert surveys. However, the priority restoration areas derived from the results of this study are

not actually implementing restoration projects at present. Therefore, it is judged that it would be efficient
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in various aspects to establish the restoration priority area based on scientific analysis techniques and

carry out the project for efficient implementation of the restoration project. In this study, it can be

pointed out that the priority of restoration of damage sites was derived based on data from the past

due to the limitation of data acquisition. However, the fact that the priority restoration area inferred

based on past data has been restored over time has improved the reliability of the study by verifying

the usefulness of the priority extraction technique. In the future, if the priority of damage sites is

extracted by extracting the restoration target area boundary through the latest data based on the

methodology applied in this study, it is considered that it will be available as a result that can be applied

to the field.
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Table 1. Status of damaged land

lassification of types(Number of locations)

arable barren valley quarry
land
84 27 4 15
area(ha)
Max Min
29.82 0.11
slope(degree)
Max Min
40.5 0
distance to road(km)
Max Min
6.3 0
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Figure 1. Study site(Damaged area in Gangwon-do region)
(resource: Korea Forest Conservation Association, 2016)
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analysis

settings

Figure 2. Study flow

Table 2. Derivation of weights through survey

Main Category weight™ Evaluation factors by function weight™*
. Altitude 0.342
disaster 0.310
slope 0.658
043
Inducible 0.149 road >
water system 0.565
land 0.205 connectivity 0.605
anascape ' landscape patch 0.395
) 0.336 flora and fauna habitat 0.523
ceoloey ! Backdudaegan/DMZ/island 0.477
* CI=0.140
** CI=0.000
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Table 3. Evaluation indicators for selecting restoration priorities

Evaluation
. factors by . .
Main . Analysis of evaluation L.
function . Description source
CategoryD) (middle factors by function?)
category)
Height of damaged area | Factors affecting forest disasters such
Altitude calcul.ated using digital | as landslides and debris flows. It is
disaster elevation model (DEM) defined that the higher the
( 1 ) altitude/larger the slope, the higher the
slope Slope of damaged land ( M priority for restoration of damaged
land.
Distance between road and | Accessibility to anthropogenic and
road damaged area (V) environmental factors that may affect
mountain area degradation. It is
Inducible Distance between Water defined that the closer the distance
between the road/water system and the
water system | system and damaged area damaged area, the greater the
( ! ) accessibility to the risk factor, and thus
the higher the priority for restoration.
Analysis of habitat, landscape and/or Orsi et al.
Internal connectivity ecological connectivity. It is defined | (2011); Lee et
connectivity | analysis of damaged land | that the smaller the connectivity, the al. (2015);
(H poorer the landscape condition and the| Choi (2016);
higher the priority for restoration. KFCA(2016)
landscape Indicates the number of patches for
each damaged area and the degree of
landscape | Number of patches inside | fragmentation. It is defined that the
patch damaged area M more fragmented the landscape, the
poorer the landscape condition and the
higher the priority for restoration.
flora and The area of damaged land | Indicates the degree of ecological
... | that includes grade 1 or 2 | sustainability. The larger the area of
fauna habitat . . .
ecological naturalness ()3 ecologically important areas/
ecology Distance from the damaged It is defined that the closer the distance
Bacekdudaega area (Backdudaegan and | t© the Baekdudaegan Mountain Range,
1n/DMZfislan Backjeong + DMZ area + | DMZ, and islands, the higher the
d island coast combined) () restoration priority.
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Table 4. Result of prioritizing forest restoration sites using AHP technique

;;H{ [possession| category giglggg Area (ha)| region disaster | inducible |landscape| ecology wesil%rlged
I |state lnd) valley | . 10| 0301 %ﬁfg 0842 | 0246 | 0240 | 0001 | 0347
2 barren | 3L | 1551 (ggf) 0668 | 0003 | 0656 | 0000 | 0342
3 quary | O 20808 Sa‘(}‘ﬁg‘fk 0370 | 0101 | 0088 | 0526 | 0325
4 aable | ML 100 Jeo(gg;(;on 0583 | 0075 | 0579 | 0017 | 0316
s | se | amble | e | 0762 G(‘g%‘)lg 0416 | 0118 | 0000 | 0477 | 0307
6 aable | ML | 1145 | Imgac(087) | 0699 | 0512 | 0000 | 0018 | 0299
7 quary | N | 4301 G%gg‘;g 0605 | 0214 | 0211 | 0035 | 0275
8 barren incgluo(; od | 1715 A‘(’gg‘;;lg 0581 | 0127 | 0331 | 0017 0273
9 quary | N0 | 5000 Je‘zg%;‘)"’“ 0646 | 0161 | 0.176 | 0034 | 0272
10 arable | Mot | 1094 C(gggi‘l 0789 | 0144 | 0020 | 0001 | 0270
1 arable | Mot |11 Bon(%%%go“g 0438 | 0191 | 0510 | 0001 | 0269
1| sEe b amble | e | 1031 I(Igfg)"’ 0532 | 0426 | 0000 | 0120 | 0268
13 arable | Mot | 1330 I(Iggg)"’ 0737 | 0244 | 0015 | 0001 | 0268
14 arble | Mot | 233 Bon(%qy;)’ong 0412 | 0066 | 0627 | 0000 | 0266
15 | S99 valley | include | 0511 Sa‘(}‘ﬁg‘fk 0408 | 0024 | 0278 | 0225 | 0263
16 | 5 | quany | O 1763 J"Iz%g%?ng 0797 | 0049 | 0000 | 0018 | 0260
17 aable | ML | osse H{ggil)“ 0471 | 0075 | 049 | 0000 | 0259
18 aable | ML | 0903 BO‘}%%%‘;‘mg 0598 | 0.119 | 0264 | 0001 | 0257
19 aable | Mot | voss ](30023;‘ 0427 | 0017 | 0591 | 0001 | 0257
20 valley incgluo(; od | 109 Sa{g%%‘fk 0734 | 0081 | 0019 | 0037 0.256
21 barren | . 10 | 0250 ]()(%? 0744 | 0166 | 0000 | 0001 | 0256
2 arble | Mol | 1227 T?gggfk 0769 | 0068 | 0000 | 0021 | 0256
23 Ta‘fltg quarry | include | 14.963 Sa{gﬁg‘)"’k 0428 | 0048 | 0122 | 0266 | 0254
24 barren | . 3L | 0698 Je‘z&%""“ 0602 | 0052 | 0238 | 0017 | 0249
25 arable | Mot | 0387 ]()(%“)‘ 0491 | 0630 | 0000 | 0002 | 0247
26 | e | oamble | Nob 11289 m 0520 | 0044 | 0320 | 0034 | 0245
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Table 4. continue

;;H{ [possession| category giglggg Area (ha)| region disaster | inducible |landscape| ecology wesil%rlged
lroazir
One aable | ML 0s20 Ye(%‘g%‘)“’l 0192 | 0044 | 0000 | 0000 | 0066
2 aable | ML | 063 Ch‘(lil&};)e"“ 0188 | 0124 | 0000 | 0000 | 0077
3 aable | ML | 0234 Ch‘(lggg)e"“ 0206 | 0097 | 0000 | 0000 | 0078
4 | e | amble | Mot o197 Sa{gglé‘fk 0225 | 0129 | 0000 | 0001 | 0089
5 aable | ML | 031 Ch‘(lgzcgf"n 0160 | 0024 | 0203 | 0000 | 0095
6 aable | ML | 0305 A‘(’gg‘;;lg 0249 | 0141 | 0000 | 0000 | 0098
7 baren | O 1122 ‘?’0%'2)“ 029 | 0072 | 0000 | 0034 | o112
8 arable | Mot | 0246 Na(%ys‘;ng 0347 | 0038 | 0000 | 0000 | 0.3
9 arable | Mot | 0850 %%J)“ 0314 | 0074 | 0024 | 0017 | 0.119
1o | sate | amble | ROl 300 ng%“g 0357 | 0041 | 0009 | 0006 | o0.121
1 arable | Mot | o0 ‘?’0%1')“ 0376 | 0042 | 0000 | 0000 | 0123
12 arable | Mot | 0g27 ngg%‘g 03690 | 0057 | 0000 | 0004 | 0.124
13 aable | ML 132 G(‘g;’g‘)lg 0354 | 0040 | 0000 | 0037 | 0.128
14 barren | . 3L | 0855 H"‘(lgfg)e"n 0324 | 0114 | 0026 | 0017 | 0.128
15 satearablel Mot 11042 H{ggil)“ 0401 | 0007 | 0017 | 0001 | 0.129
16 barren | . ML | 0567 G%Zg‘;g 0341 | 0126 | 0000 | 0021 | 0.131
17 quarry incgluo(; od | 1626 %‘;‘191)“ 0313 | 0131 | 0024 | 0034 | 0133
18 quary | N | 0897 %‘;‘2)“ 0246 | 0074 | 0233 | 0000 | 0.135
19 barren | . 10 | 0560 Ye("o%gsv)ml 0425 | 0030 | 0000 | 0000 | 0.136
20 arable | Mot | 0540 ](30%‘ 0367 | 0160 | 0000 | 0001 | 0.138
21 arable | Mot | 6513 BO’I(gO%e)O“g 0419 | 0054 | 0000 | 0000 | 0.138
2 | e | amble | Mot 11606 Bon(golge)o“g 0415 | 0065 | 0000 | 0000 | 0138
23 barren | . 10| 0904 Ho?gch“)eon 0.174 | 0536 | 0023 | 0000 | 0.139
24 satargble] Mot (| 0367 Je‘zggs;)"’“ 0445 | 0014 | 0000 | 0000 | 0.140
25 barren | . NOL | 1793 Y?g‘fg)Ok 0269 | 0073 | 0217 | 0005 | 0.140
26 | Ste | amble | e | 0915 ng%‘g 0379 | 0026 | 0000 | 0057 | 0.140
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Table 6. Status of damaged forests in Gangwon-do (Status of damaged areas for indicators selected with high
weight as a result of AHP)

Legend

top 1 region

top 2 region top 3 region

altitude

Value
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Low :-75

Value
! High - 85.8772

“Low 1@

habitat
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Table 7. Status of damaged forests in Gangwon-do (Status of damaged areas for indicators selected with low weight
as a result of AHP)

Legend lower rank 1 region lower rank 2 region lower rank 3 region

Value
High : 19463
altitude

Low --73

Walue
. High - 85.8772
slope [~
TLow i 0

habitat []

Walue
W High : 247071
Baekdudaegan
-
Low: 0

B Urban

[] Arable land

B Forest

landcover I Grassland

B Wetland

[ Barren

M Water
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