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Habitat Quality Valuation Using INVEST Model in Jeju Island®
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ABSTRACT

Jeju Island is managed intensively in terms of environmental and ecological aspect because of its
extraordinary ecosystem types comprising numerous rare, protected flora and fauna. To depict rapid change
of habitat status in Jeju Island, the InVEST Habitat Quality model has been operated and compared
analytically with the Eco-Natural map. The Habitat Quality map of Jeju Island is turned out to have
similar inclination with Eco-Natural map. We compared the average habitat quality value in each
Eco-natural map class in Jeju Island and the habitat quality value of first second third grade and
non-included area decreased as 0.95 0.76, 0.53 and 0.37 in eco natural map respectively. Compared to
biodiversity map based on biological investigation, the result of the InVEST habitat quality model can
be simply obtained by land cover map with threat and sensitivity data. Further studies are needed to make
explicit coefficients for Jeju Island and Korean peninsula, then the Habitat Quality model could be applied

to past and future scenarios to analyze extent of habitat degradation in time series to help decision makers.
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H| 25 AZstA L3stA st AeiA 54
o F03 QlaAz ZHE-3C}(Fischer et al.,
2006; Geijizendorffer and Roche, 2013). ™2}
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Figure 1. A Satellite image for the study area, Jeju
Island (Source: Esri, 2015).
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Figure 2. Exponential Decay of Threat Impact
(Source: Sharp et al., 2014).
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Table 1. Input data and format of InVEST Habitat Quality model

Input Data

Format Reference

Land cover map

Raster file

Source of threats

Jeon et al., 2013
Raster file

Threat data Table(.csv) Hulse et al., 2002
Alkemade et al., 2009
Sensitivity and base habitat quality data Table(.csv) Terrado et al., 2015
Half saturation constant Number Sharp et al., 2014
(optional) Accessibility Shapefile -




InVEST 29< o] &3t

A 7 37} 5

0 5 M0 20 30 40
T N B Kilometers

Land Cover Code and Deacription (area, %)
[11 Residential area {2.79%)

[ 2 industrial area {D.28%)

[ 2 Commercial ares {0.56%)

I 4 Roads (1.57%)

15 Intensive agricutture (2.68%)

[ € Low- input agricultture (28.06%)

Il 7 Matural forest over 40 yrs {12 44%)
B & Matural forest 21-40 yrs {16.05%)

[ 2 Matural forest 0-20 yrs{3.29%)

I 10 Forest plantation over 40 yrs {0.18%)
[ 11 Forest plantation over 21-40 yrs {4.49%)
[ 112 Fosest plantation over 0-20 yrs {1.37%)
[1 12 Natural grass land {4 76% )

I 14 Flame grass colony (1.08%)

I 15 Man-made pestures (8.75%)

[ 18 Livestock grazing pes tures (0.05%)
[ 17 Barren {1.32%)

Figure 3. Land cover map of Jeju Island.
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Table 2. Base habitat quality for each land cover in

212 742 oz A8 th(Table 3).

FAAY, FAAD, AAAY, 22E QI
9] o go] Wo| m|H AHog MAX2H 7}
A7k floka Azkso] 71 HAA 7HE 02

Ao, 84 E Aok sdAgS =
HA ez dos ‘4’*‘7‘01 742k 718 AHA 7t
A5 At e Ay dFPen
rol R s AFs ARt 2=
Az st T 1, A 2AE 0L, 1
3 WEREEAE 072 X8

-

B

other studies.

Alkemade et al. (2009)

Terrado et al. (2015)

Land cover description  Value Standard error |Land cover description  Value  Standard deviation
Primary forest 1 <0.01
Secondary forest 0.5 0.03 Forest 0.93 0.11
Forest plantation 0.2 0.04
Primary grassland 1 <0.01
Livestock grazing 0.7 0.05 Grass/Shrubland 0.72 0.12
Man-made pastures 0.1 0.07
Low-input agriculture 0.3 0.12 Ag. non-irrigated 0.55 0.12
Intensive agriculture 0.1 0.08 Ag. irrigated 0.40 0.12
Artificial surfaces 0.05 Urban 0.15 0.07
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U] Z(Primary roads), % Z(Secondary roads), &2

AHREY BAAY, 57, FAX, EE 5 (Light roady 2 T3] 18313
& EASSES JFoR APtk BAAS  J1E A8 S s R 93 s
(Utban area) & EADIEE 55 713 294, 71EA9 AP, 293 74 2455
AN, ERASFRAL, T gBAL 8Lk U@ WNPE EF Temado et al
29L& F2E351%1 1, §74A (Cropland)= EA ] 015)°A A&7t AHee T8l & s 3
X R 71E = L AR, B, 2] st AAskeler, Zztel Wik a2 Table 3
3 7| EREIA & 22819t 4 A (Residential 7 2o} BA AAISHA] @2 FAA G
area)= EAIEE &/ 71E FAANGE F5E5 Adeq 3 W= A5 =AAY #el o
ATh E2E EXIETAA st nEA GO 60% TTo 2 AYteon, T2 AY T2
2 Vet AL HAFE T8 I24F (National o] & T3 2L oz dAstu gz
Transport Information Center, 2015)8 #=Z3}o] ARE o|BHT AAY 27 A sttt
Table 3. Sensitivity and threat data for each land cover code.

Type Lulc Description for each land Base Sensitivity for each threat

code cover code HQ urb I crp prds srds Irds
Threat Weight - 1.00* 060 0.68* 1.00 071" 050
Maximum distance (km) - 7.1% 5.0 40" 4.0 2.9* 0.5
1  Residential area 0 0 0 0 0 0 0
2 Industrial area 0 0 0 0 0 0 0
3 Commercial area 0 0 0 0 0 0 0
4 Roads 0 0 0 0 0 0 0
5 Intensive agriculture 0.2 069 059 003 069 05 049
6 Low-input agriculture 0.4 0.69* 059 003" 069 059" 049
7  Natural forest over 40 yrs 1 080 070 065 083 073 0.63
8 Natural forest 21-40 yrs 1 0.85* 075 0.70* 0.88 0.78* 0.68
Sensitivity 9  Natural forest 0-20 yrs 0.5 09 080 075 0.93 083 073
10 Forest plantation over 40 yrs 1 08 075 070 088 078  0.68
11  Forest plantation over 21-40 yrs 0.5 090 08 075 093 083 0.73
12 Forest plantation over 0-20 yrs 0.5 0.95 08 08 098 088 0.78
13 Natural grassland 1 065 055 057 070 060 0.50
14 Flame grass colony 1 065 055 057 070 0.60 0.50
15 Man-made pastures 0.1 0.80 0.70 0.72 0.85 0.75 0.65
16 Livestock grazing pastures 07  075% 065 0.67° 080 070" 0.60
17 Barren 0 0 0 0 0 0 0

urb: Urban area, 1r: Residential area, crp: Cropland, prds: Primary roads, srds: Secondary roads, Irds: Light roads

*value from Torredo et al. (2015)
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Figure 4. Research Flowchart.
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Figure 5. Habitat Quality Map of Jeju Island.
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Figure 6. Mean Habitat Quality in each Eco-Natural
Map Class.
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