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Abstract : The present study was conducted to analyze the quality of the habitats of Abies koreana
WILS. by using the InVEST model based on the analytic hierarchy process (AHP) technique and to
evaluate the economic value by estimating the carbon fixation. Abies koreana WILS., an original
biological species of South Korea, may be an essential element in establishing the national biological
sovereignty in the future. The subjects of the present study were the national parks in Mt. Halla,
Mt. Jiri, and Mt. Sobaek, which are the habitats of Abies koreana WILS. As suggested by previous
studies as a limitation of the InVEST model, the utilization of the data from relevant international
publications as the input data, due to the lack of the domestic input data, may decrease the accuracy
of the modeling. Therefore, the AHP technique was applied for the input data. The modeling was
performed with reference to the years of 1980, 1990, and 2000 for the scenario analysis.

The result of the modeling showed that the habitat quality was changed most in the national park
in Mt. Halla, as the habitat quality score was decreased from 0.96 in 1980 to 0.97 in 1990 and 0.94 in
2000. In the national part of Mt. Sobeak, the habitat quality was changed most in the sub-alpine
zone, as the habitat quality score was decreased from 0.98 in 1980 and 0.98 in 1990 to 0.97 in 2000.
The habitat quality was best conserved in the national part in Mt. Jiri, as the habitat quality score
was 0.98 in 1980, 0.99 in 1990, and 0.99 in 2000. The estimated economic loss by the change of the
habitat quality was 19,280,000 USD for Mt. Halla and 8,030,000 USD for Mt. Sobeak.

In the present study, the habitat quality of the Abies koreana WILS, the original species of South
Korea, was evaluated and the economic value of the ecological services provided by the habitats
was estimated quantitatively. The result showed that the ecosystem service model may be used to
qualitatively analyze the quality of a habitat located in a specific region and to estimate the economic
value quantitatively. The objective evaluation of ecosystem services demonstrated in the present
study may be applied to promote sustainable utilization of natural resources and conservation of
the ecosystem by predicting the changes that may be caused by external factors including the

development of preservation areas.
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AETHFAI S F(CBD : Convention on Biological
Diversity)2 1993 of] R E|o] AYErhefAd A,
T a0 A&7bet o] § 1P Al FAARY o]&
o= dAskE o]9 o] A% HHlE 54 R skl
UTHMA 2005). FETHH IS A or HE2s
B A= Ay} 3] 9F9] HE St ohuzt AE]
AAH 2 AlE SHAA = Fa3 FR o= AEA &
o] 7)1 A el @42 ZR3HHGeijzendorffer &
Roche 2013; Fischer et al, 2006), o] 43 A=t}
WL FasH QA=A Qlof =7 H A1 AP
A oA AEThd e AR ARt 524

A2 1% 11 9Jch(Costanza et al, 1997; de Groot

-

et al, 2002; MA 2005). 12|11 20109 AAETIA]
HAS 913t QUME B A =& F5517] $i8i CBD
Al A 2 AYEAR 08 3 HH(ABS | Access
to Genetic Resources and Benefit Sharing)o] &%
3 A UL BAISH Lok oA} e
et ol AEAo] tiet s sfg=7t o]
ARt oo} Fhote A0 2 WY ngE
= B3357] sl A EGon, & oA ooz
BAA o= AR 48, ATl B, Te)n
4% 59| FR40] Fobdol ukh 7t wle) A
¥ 3kE AAYo] Al3kE] 11 9)ck(National Institute of
Biological Resources 2011; Min et al, 2013).
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Figure 1. Study Area (I: Halla, II: Jiri, Ill: Sobaeck).
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Table 1. Input data and format of InVEST Habitat Quality model

Input Data Format References
Land cover map Raster file
Arc GIS Map 10.3
Threats files Raster file
Threats data Table (.csv) AHP method
Sensitivity and habitat quality data Table (.csv) AHP method
Half saturation constant Number (0.5) Sharp et al. 2014; :Lee et al. 2015; Seo 2015

TA, A7, A A9H] ©9)9] BA o] 7hsstH, EX
| ES 7|REo 2 shof QJeRtR gk} golahn, 9
AHAZ oAl Ak -2 A 7kxE EE 4 Qe
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Table 2. Input data and format of INVEST Carbon model

Input Data Format References
Land cover map Raster file Arc GIS Map 10.3.3
Carbon table Table (.csv) Lee etal. 2015
Carbon price Number ($7.6) EEX
Carbon discount rate Number (5%) Regulatory Reform Committee 2015
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Figure 2. The results Map of Habitat Quality.
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Table 3. Assessment of Economic Value in Research Period

Year 1980~1990 1990~2000
Area Change (Mg of C) Value estimation ($) Change (Mg of C) Value estimation ($)
Halla National Park 74706.16 460336.16 -136395.61 -19284772.00
Jiri National Park 93878.48 578474.00 32567.78 4604710.00
Sobaek National Park 88856.59 547529.31 -56779.49 -8027967.50
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