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Abstract

This study aimed to develop strategies to re-establish the Park Nature Conservation Area in Bukhansan Nationa Park,
reflecting landscape ecological value by using the zonation program Marxan with Zones. Planning unit was set by watershed,
and the basic data were mapped, considering topographical and ecological values. Mapped indicators were analyzed with the
application framework of Marxan with Zones by indexing some indicators. The zones divided into Park Nature Conservation
Area (Zone A), Park Nature Environment Area I (Zone B) which is reflected on the concept of Potential Park Nature
Conservation Area and Park Nature Environment Area II (Zone C). The best solution for each of the scenarios was fixed
through the sensitiveness analysis. From these, the final solution was selected considering five criteria including area ratio of
conservation area and grouping. Lastly, the fina solution was verified in the overlapped analysis with recent zonation.
According to the resuits, the number of watersheds was 77, with an average area of 1,007,481 m” In terms of basic mapping
and indexation, the slope index and number of landscape resources for topographical property were average 0.22 and 38
places, respectively. Biotope index was average 0.69 and legally protected species was 14 species, reflecting ecological values.
Asthe social and economic indicators, trail index was average 0.04, and the number of tour and management facilities was 43
places. Through the framework of Marxan with Zones, the best solution for scenario 1 which was set by the highest
conservation criteria was selected as the final solution, and the arearatio of Park Nature Conservation Area and grouping was
excellent. As the result of overlapped analysis, suggested zonation of the Park Nature Conservation was better than the recent
zonation in the arearaito (28.3%), biotope grade I (15.4%) and the distribution points (10 places) of legally protected species
with verification of proper distribution of conservation features according to the zone.
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Fig. 1. Study area.
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Fig. 2. Implementation framework of Marxan with Zones.
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Table 1. The assessment frame of applied indicators
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Division Indicator Type Assessment criteria Formula
{(Area of extremely steep dope (nf) x
Weight 1.00)+(Area of steep sope (nf) X
(Extremely steep dlope: 1, 0.75)+(Area of rapid slope (nf) x
Slope index Polygon  Steep slope: 0.75, Rapid 0.50)+(Area of dope (nf) x 0.25) +
Topographic dope: 0.5, Slope: 0.25, (Area of slow slope (nf) x 0)} / Area
value Slow dope0) of watershed
¥ Negative index: 1 - slope index
Distribution position .
of landscape Point Numper Of. points Number of points in each watershed
1ESOUICES (intensity)
Eco-
tglpe {(Area of gradeI (mi) x 1.00) + (Area
value Weight of gradell (nf) x 0.80) + (Area of
(GradeI: 1, Gradell: gradelll (nf) x 0.65) + (Area of
. . 0.80, Gradelll: 0.65, gradelV (nf) x 0.50) + (Area of
Biotope index Polygon GradelV: 0.50, GradeV: gradeV (nf) x 0.35) + (Area of
Biologica 0.35, GradeVI: 0.20, gradeVI(nf) x 0.20) + (Area of
value GradeVI: 0) gradeV(mi) x 0)} / Area of watershed

¥ Negative index: 1 - biotope index

Appearance position

Number of points

Number of appearance position of

of endapgered Point (intensity) endangered species in each watershed
species

[{ (Directly penetrated road x 1.00) +

Weight (Slightly penetrated road x 0.5) +

(Directly penetrated road: (Directly penetrated trail x 0.5) +

1, Slightly penetrated road: (Slightly penetrated trail x 0.25) +

Trail index Polygon  0.75, Directly penetrated (Ridge trail x 0)} / Number of road

Socia and cultura trail: 0.5, Slightly and trail in each watershed] x

value penetrated trail: 0.25, (Number of road and trail in each

Ridge trail: 0) watershed/Overall number of road and
trail)
Tour and Number of points

- Point
management facility

(intensity) Number of facility in each watershed
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Table 2. Theratio and score according to the zone and scenario

o

o

Division ZoneA! Zone B2 Zone C?
S1 70% 25% 5%
Overall target ratio 2 50% 25% 25%
S3 30% 20% 50%
S1 70% 25% 5%
ek o
S3 30% 20% 50%
S1 70% 25% 5%
Zone arge L aniscape 2 50% 25% 25%
S3 30% 20% 50%
S1 - Reflect!on of distribution Reflect_ion of distribution
M a}nai?ﬁgem S2 - mar:i;gn?(far:to lfjegc?lrl‘?y in majzgggrr?;:? :‘J;c?ﬂ?y in
Park Nature Conservation ~ Park Natural Environment
3 - Zone Zone
Negative biotope index 1.0 1.0 1.0
Zonecost Negative slope index 0.5 0.5 0.5
Trail index 0.5 05 0.5
1: Zone A=Park Nature Conservation Zone
2: Zone B=Park Nature Environment Zone I (Potential Park Nature Conservation Zone)
3: Zone C=Park Nature Environment Zone I
S BYE S A2 FYIAAT, DY ARG § S Toistl B FUAARAAT vl
£3517] 913t 7 A= 4% 7_:,'(10 0.75, 0.50, 0.25, Zone B, 3-HA}ASH x| 4L2] H|-E-2 Zone Cof| Z+z¢
0) o2 FEsto(Kim, 2005) FAETable 1). HEGsEAT: A2 B]-8{zonecost) ol A= A= T
oA Al 23 *lb}ﬂli— Al 7HA1 9] ek 2t of Wt Bl eFAG, BAEAR, YRR
sl ]zg ol 2] 7|Hke] Gl EXS 11 vl-gY gholl 7AlE Al =, o 71
gt w"r AuEl e 7S Ao R 2E (negatlve cost) £ RHE HnleFAlT= *“ﬂl’“ 7}
GRS AL S MBS B A A AS Wdei SRR 109 AR Helsll
o] B7} 0|8 ES Wxo| PO s B Kend T AAEX|S0} o84 7HHE T %ﬂo@ﬂ
(Worton, 1989)°] oPYSE FFANY 24 ul& = 22-058 AHsch

(minimum area probabilities, 95%, 75%, 50%)<- 7|
202 39T} AA B x| 2 Zone A(B YA E =
A1), Zone B(FYUAASHAIGE I1)AHE] dto]
MAP2] H]go] |5 ghejatglon, Ajuke] e 1(S1)
o] HALEE 95%, AJUE]Q 2(S2)% 75%, ALt
2 3(S3)2 50% 5otk ZF Aluhe] e TR
T2 EAR| 0] XX Table 29} Zho] AAsHS
o} A4 BlEE Alue] e A H91E Hhdste] B
971 ZEAH, AFATALE MAP 122 7
BoFlar, ' A e AlE o] FAEAHE dAe] o]

2.3.2.3. &x| 2H: BLM, Bt=3l4 FPF,
Zonboundcost
BLM A7-& A Sl A AR 4] 5 54
A3ee) 14 742 7188 71 A A8 5% 7]
Fo 2 Hgslct BLM 2 9ol Aelerelo] 2t
245 2fste] 0.0015] 104 S 314 shg)
S m(Ardron et a., 2010), 194 107}A)= &3 A
Zo|(Perimeter) gko] J43] AX= A& Hetsto
25092 FE381%ick 0.001, 0.01, 0.1, 1, 2.5, 5, 7.5,
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Fig. 4. Best solution according to the scenario of Bukhansan National Park.
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Table 3. Areaand ratio of each zone according to the scenario of Bukhansan National Park

Scenario 1 Scenario 2 Scenario 3
Division
area(r) ratio(%) area(m’) ratio(%) area(nr) ratio(%)
Zone A 51,651,507 66.5 36,183,027 46.7 19,213,439 24.8
ZoneB 16,418,610 21.2 17,783,048 22.9 14,166,179 18.3
ZoneC 9,505,957 12.3 23,609,999 304 44,196,456 56.9
Tota 77,576,074 100.0 77,576,074 100.0 77,576,074 100.0
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Fig. 5. Sensitiveness analysis(overlap frequency) according to the scenario of Bukhansan National Park.
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Table4. Analysisresult according to a zone of fina solution to Bukhansan National Park

Division Indicator(index) Zone A ZoneB ZoneC

Slope index 0.23(0.00~0.69) 0.23(0.00~0.47) 0.17(0.0.~0.31)
Distribution position of 38 14 16
landscape resources

Ecotope value
Biotope index 0.73(0.56~0.96) 0.66(0.36~0.78) 0.65(0.63~0.68)
Appearance p05|t|o.n 15 5 2
of endangered species
Trail index 0.04(0.00~0.13) 0.03(0.00~0.09) 0.03(0.00~0.08)

Social and cultural

value TOt_Jr_ and managemnet 20 7 0
facility

Area(m’)/Ratio(%) 51,651,507/66.6 16,418,610/21.2 9,505,95712.3
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