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ABSTRACT

As the second-largest 1st degree of ecological zone in Kangwon Province, Pyeongchang County is
expected to play an important role in expanding the protected areas of the Republic of Korea.
However, Pyoungchang County is expected to experience an increase in demand for development due
to the 2018 Winter Olympics. Problems related to various stakeholders and limited budget will arise
regarding the issue of expanding the protected areas. In this study, in order to effectively control
these problems, we designed expansion plans for the 1st degree ecological zoning map areas and the
observed data of threatened species I and II in Pyoungchang County by using the MARXAN
Software.

As for the methods, we first set the planning units(PUs) for the spatial analysis. The PUs include
boundary length, land cost, land status, etc. Then, we made the input data by controlling the
conservation features, BLM(Boundary Length Modifier) and iteration numbers. There are two
measures for the establishment of the protected areas, one of which only concerns with the ecological

priority, and the other with combining the land cost on forest. The one illustrated shows that the
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larger patches that include the conservation feature was selected as a candidate of the protected areas.
The other one presented shows that inexpensive land cost areas were selected.

As this study produces visual results and enables an efficient application of various values in
selecting protected areas, we believe that it will be useful to various stakeholders in spatial

decision-making process.

Key Words : protected area, conservation target, MARXAN Sofitware, spatial decision making support,

stakeholders.
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Table 1. Spatial Conservation Prioritization Softwares.

F 2 T
Irreplaceablility is added a new dimension to the problem of selecting indicative sets of sites
C-Plan . o c s
to achieve quantitative targets for targets. It can be applied in GIS Program.
ResNET 1.2 Select cells using estimator-surrogates and reports the extent to which true surrogates are
represented.
Intend to solve a particular class of reserve design problem known as the ‘minimum set
MARXAN . . .
problem’and use the simulate annealing algorithm.
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Figure 1. Research flow chart.

Table 2. Current the protected area in Pyoungchang-gun.

Lists Area | Ratio
(km’) | (%)
Pyoungchang-gun 1466.27| 100
1" degree ecological and natural map| 618.52| 42.18
National park 139.21| 9.49
Protected area c?f Baekdu- 11145 7.60

Pro- |Daegan Mountains
eioiatmbre | o o
Overlapped protected areas 72.94| 497
Total protected areas 184.45| 12.58

< E=Z31%tkDavid et al., 1988; Andrea
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AAHlE S AR st 17] wiizel wk
Al B Elofof sl Ao R AA2 st
(Lock in). 18|31 & AFoAMe A At
S oz 37 wj&o] 2009 EA|HEA =
A Al7kEE A9, FHA G AR A AR

THLock out). AHAAE 155 A o] 3
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[ ]No initial
o Initial

[ JLock in
[ ]Lock out

0153 6 9
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Figure 2. Planning units map in Pyounchang-gun.
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(Game et al., 2008) (Figure. 2).
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Brooks, 2007).

el FaAH A A o
-?‘7] e B Zzadores T Agut

R
e ARAor dued ged 2
(Figure 3).
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A2 FRE T T 7Eo R A Lol
7}53ltHArdron et al., 2010).

@MARXANCl|X = ZA dol= n]g2] 7}
Jo 2 bt MA AL o] AA Ho] F
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°
=

S
=

ol

ay

@ 2 3 @
[ 1T 1T [ 1
z Cost + BLM z Boundary + z SPF x Penalty + CostThresholdPenalty(t)
PUs PUs PUs

Figure 3. Objective function of MARXAN.

23tE H5X0o 2 dl(Rodriguez and Brooks,
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BLM(Boundary Length Modifier) |5~ ©]&
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(3) SPF(Species Penalty Factor)= EA71X &
B7tehe Hrolt) dlE £, o= g A H99
HAZA 7} Egole BAAGNA A9 =)
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e e rEo] LIETH(Table 3).
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R N = PR Ecological zoning map 1th degree (I1 .’_-‘475, ?_]:—OE“ 0 6‘ ol Tq—(Ardron et al 2010)

(a) Current protected areas (b) Ecological and natural
map
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© Add Ageele] HA B&
(Cost), F3t¥l HAR E_(Values), A A4 (Connect
T ALDS] NFPUs)ER =
Hm, zkzte] Agd Ay ol tigh =
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A Legend
024 s 1w + Threatened species |, Il grades
””””””” [~1500m Buffer

1. MEIS =M ZAlo| HSX|Q B0

(c) The observed data of (d) Forest’s Price of the = =
threatened species reference land HEA7|E I IS5 3A99 100% B
Figure 4. The data used the research. 9 ARAA = 153X 9GS 50%, 75% HE5E

Table 3. Input files of MARXAN(Game et al., 2008).

Input 25 gdo| & A4 9
. - contain information about the planning units themselves, such as ID
Planning Unit File pu.dat . P &
number, cost, location and status
Planning Unit versus puvspr.dat contain information on the distribution of conservation features in each of

Conservation Feature File the planning units

contain information about each of the conservation features being
Conservation Feature File| spec.dat | considered, such as their name, targets and representation, and the penalty
that should be applied if these representation requirements are not met

Block Definition File | block.dat | similar to the Conservation Feature File

contain information about the length or ‘effective length’ of shared
Boundary Length File | bound.dat | boundaries between planning units. This file is necessary if you wish to
use the BLM
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Figure 5. Plan designing expanding protected areas

(only concerned ecological features)

o

1 el oA dyYere B
2819 HleS 7MIESFE °
AR = Z5S B th(Figure 5).
E]* A9 g0l & HA =T H

2 wolu 9}

%M 75% 2 S7F AL o,
o St S o
3t} o]+ MARXAN Software©]
o) o] Bo, Fe2HE o|57]
o7 HoA9S A3}
= Avtolt), FY2EZ o
12 AAARE FolWA d

A5 RS 5l
3K Ardron et al., 2010).
HEE 4 929 7E ],

THLREE FE2HE ©f

2 A

340

3

[U.L: }o[r §°"

2

_\ﬁ‘ﬂrﬂ;&m
ox

Aifloﬁu@m
O_Ianorlrl-m_.

e

td
m1>

bE]

(¢}
/\

o Mo
Jl}lr @
.

J
-

o
2
of > Jo gt

LB B

o

=

[e]

44

P f”lo

ih)

g0t S oo X o o

fo N

¢

(=)

2. EX|HIEZS

HIAYGE
RoE AAE Qg 2
(Naidoo et al., 2006; Sung et al., 201

READLE rpge] 9ol
o) 98F Aol & 4

=1 =2

]

EXH LS

o

s
L oo &R
F2E33

Cost(50%), BLM=0.1

Cost(75%), BLM=0.1

- A

(a) 50%
Conservation target

(b) 75%
Conservation target

Figure 6. Plan designing expanding protected areas
(concerned land cost features).
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