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Prediction of Land-cover Change Based on Climate Change Scenarios and
Regional Characteristics using Cluster Analysis
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ABSTRACT

This study was conducted to predict future land-cover changes under climate change scenarios and to cluster analysis of regional
land-cover characteristics. To simulate the future land-cover according to climate change scenarios - A1B, A2, and Bl of the Special
Report on Emissions Scenarios (SRES), Dyna-CLUE (Conversion of Land Use Change and its Effects) was applied for modeling of
competition among land-use types in relation with socioeconomic and biophysical driving factors. Gyeonggi-do were selected as
study areas. The simulation results from 2010 to 2040 suggested future land-cover changes under the scenario conditions. All scenarios
resulted in a gradual decrease in paddy area, while upland area continuously increased. A1B scenario showed the highest increase in
built-up area, but all scenarios showed only slight changes in forest area. As a result of cluster analysis with the land-cover component
scores, 31 si/gun in Gyeonggi-do were classified into three clusters. This approach is expected to be useful for evaluating and
simulating land-use changes in relation to development constraints and scenarios. The results could be used as fundamental basis for
providing policy direction by considering regional land-cover characteristics.
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PFig. 1 Schematic diagram for simulating land-use change
and regional analysis
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Fig, 2 Outputs of AIM (Morita et al,, 1999; Oh et al,, 2010b)
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2010b).
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Table 1 Description of spatially explicit allocation factors

Factor Variable Description
Water Water and wetlands
. Residential/industrial/commercial/and
Built-up . . .
recreational areas, and public facilities
Forest Forest and natural areas
Land- -
Paddy Paddy field area
cover
Upland Agricultural land not included in paddy field
Grassland, including semi-natural grassland
Grassland . .
and biomass land calculated by the scenario
Barren Unused housing site and bare soil
DEM Height (in m)
Aspect Aspect based on DEM
Slope Slope based on DEM (in degrees)
Soil depth Effective depth class
Drivi . .
rving Soil drain Soil drainage class
factors
Soil type Rock, sandy loam, clay loam, etc.
D_city Distance to city (m)
D_water Distance to water (m)
D_road Distance to road (m)
icultural .
Agnc‘ urd Designated to guarantee a stable food supply
promotion zone
.. | Water supply source Designated to protect water supply source
Rest'r I,Ct preservation zone g P PPy
condition —
Greenbelt zone Designation of Greenbelt area
ROV Environmental Fonservation value
of national land
34

7 Z7A AR EE Q] 1:25.000 FAAEZRE g A|H2
$2%3L %24 (DEM, Digital Elevation Model)#} A= (aspect),
@ (slope) A=F F=3t%leH 27842 1:50,000 7He
YEE v R EYEA ARE nhselal ArcGISY 2
2ttt Azl dAk B E BESl] TA|- ER - ko] A
AL 52 TE8e ARE L5315 2 Aol 284 =
s AYAE arste] Exjo]gmste} o] s A
olg} == 582l F FAES GIS A=7E FHeE A
At Mot} (Schulp et al., 2008; Oh et al., 2010a; Oh et
al., 2010Db).
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Fig. 3 Demand for aggregated area according to the three scenarios

Table 2 Binary logistic estimates for land—cover patterns (B values)

2040

2040

Sl

Factors Built-up Paddy Upland Forest Grassland Barren
DEM -0.001258 -0.005301 -0.003151 0.006537 -0.000791 -0.004989
Aspect -0.000215 -0.002079 0.000602 0.003065 0.000254 -0.000118
Slope -0.036820 -0.108137 -0.065219 0.114339 -0.026264 -0.028184
Soil depth 0.038032 0.266640 0.174806 -0.268385 -0.054125 -0.025790
Soil drain 0.007663 -0.409871 0.048091 0.385053 0.168714 -0.012631
Soil type - 0.104753 0.035633 -0.134116 0.035440 0.043103
Distance from cities -0.011831 0.000103 -0.000693 0.000882 0.000594 0.000192
Distance from roads -0.001060 0.000325 0.000209 0.000105 -0.000326 -0.000212
Distance from water 0.000096 -0.000301 0.000062 0.000092 -0.000493 -
Constant 0.935860 0.049899 -2.015275 -3.092485 -3.273046 -2.758070
ROC statistic .933 867 712 917 657 .689
A Aike Table 29 2ok 974 #5898 % 39 E4& RALE RN S o183t d5H AR MR B
et A3k, §o)4E 0.05 dolA] AZEEA Y Baet 7 & AHEES} 19999 EXHEES Hast] ROC JAHORE B
PR 2 8902 AAREeE B Ao R yehdon H 7Fe A}, AR St AR R oS AE 90 % oMY ¢

Wz
H|3}| 7|0l =y} WA EoF EXJO] BEA]
i, B 290] o] w7 Uelon], =3} wiEo] &
o] S 2 Ao Hl8) WA o] Aol 9= Aow
et A 2 E AN oR B9 EAI A
gl B FERl] va 7 thebda, WAeINE B
3} AAbE, TEe o] F Ao APgHsI,

oA AR B2 7R vl 2 gde vAe

Uk, olo]

X/\
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Table 3 Comparison of changes in land—cover according to the three scenarios
Baseline Al1B (2040) A2 (2040) B1 (2040)
Scenario Area Area A Area Area A Area Area A Area
(ha) (ha) (ha,(%)) (ha) (ha, (%)) (ha) (ha, (%))
) 19,228 553 ~ 1,085
Built-up 122,488 141,716 — 123,041 - 123,573
15.7 0.5 0.9
-18,253 -16,050 -21,219
Paddy 150,639 132,386 134,589 129,420
-12.1 -10.7 -14.1
16,022 _ 21,017 13,314
Upland 97,341 113,363 118,358 110,655
Land- 16.5 216 13.7
cover -3,709 _ -158 20,049
Forest 522,811 519,102 522,653 542,860
-0.7 0.0 3.8
11,972 14,073 9,621
Grassland 34,278 46,250 48,351 43,899
20.6 41.1 28.1
-25,259 -19,432 -22,848
Barren 27,180 1,921 7,748 4,332
-92.9 =715 -84.1
Hzo] W3lgt Q4 (0 0R 7Pgste] EAJol§HsE Mot 2 = S7Isteieh ool wlsl, AFHAE Al Alube] e HE

A3}, 200999] EX|ujEre}l wo] Aol A WA Uz =7t
70.4 %= UERGTE dRbdoR Ex|o]8Rat REFoA 70 %
ol HYEE wdl EfAo 7|EoR Fgelal Qlen=s
(Park, 2009), & 2dLs 7|93} AU 0.5 whysh EXJo]&-
H3} oo A8 7hs3t Ao kst

3. EX|o|2H3} 2o| At

Table 32 747|%= EXo|gR3} WO AuE el #0]
Fig. 40 3702 mogt EX|uEHtE Alue] e
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