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Abstract

In this study, climate variability was predicted by the Weather Research and Forecasting (WRF) model under two
different scenarios (current trends scenario; SC1 and managed scenario; SC2) for future urban growth over the Seoul
metropolitan area(SMA). We used the urban growth model, SLEUTH (Slope, Land-use, Excluded, Urban, Transporta-
tion, Hill-Shade) to predict the future urban growth in SMA. As aresult, the difference of urban ratio between two
scenarios was the maximum up to 2.2% during 50 years (2000~ 2050). Also, the results of SLEUTH like this were
adjusted in the Weather Research and Forecasting (WRF) model to analysis the difference of the future climate for
the future urbanization effect. By scenarios of urban growth, we knew that the significant differences of surface
temperature with a maximum of about 4 K and PBL height with a maximum of about 200 m appeared locally in
newly urbanized area. However, wind speeds are not sensitive for the future urban growth in SMA. These results
show that we need to consider the future land-use changes or future urban extension in the study for the prediction
of future climate changes.
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Wz =A9] 2t 24 o) guste] ¢ Feh A
R ks L e
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Fig. 1. Map showing some grid nests (domains 1~ 4) used for WRF (left side) and SLEUTH (right side) modeling.

Table 1. Details of input dataset for SLEUTH model.

Type of

Table 2. Details of the grids and the physics options used
in the WRF model.

. Source of data Years

input data u DOl D02 D03 D04
Slope NGII DEM file 2001 Horizontal grid 31x27 55x43 52x52 40x%40
Land-use Landsat data 1975, 1995 Resolution (km) 108 36 12 4
Excluded WAMIS Shapefile 2001 Vertica grid 28 Layers
Urban Landsat data 1975, 1980, 1985, Microphysics WRF Single-Moment 6-class

1990, 1995 Cumulus Kain-Fritsch None  None

Transportation ITS-SNL Shapefile iggg iggg 1985, Boundary layer Ysu

) i ' Land surface layer Thermal diffusion
Hill-shade NGII DEM file 2001 Short-wave radiation Dudhia
NGII: National Geographic Information Institute, ITS-SNL: Intelligent Long-wave radiation RRTM

Transportation Systems-Standard Nodes Link, WAMIS: Water Manage-
ment Information System

A=A (fully compressible non-hydrostatic) ¥+ 4] -2
AHgEtaL = AR ArskawaC AL AA S AR
el Q%) A golst Aol TAs Az F
7}¢ Eulerian A= =4 (mass-based terrain follow-
ing coordinate) S A}-4-3tc} (ARW, 2008). =98] 4
A2 913 =rel Ausl T & 20 A5k
o, 7|AAe 1°x1°2 7= NCEP/NCARS] FNL

(Global Final Analysis) 6417t A &4 zlg e} 5o 2t
2Z%3 AF4 (MPl, Max Plank Institute for meteoro-
logy) o} 7)-s k48t w29l ECHAMS/MPI-OM1 A1B
AluE] 2ol di3t 6217 29 7] S ATARS AL
239t dl7] 43t == ECHAMS: T63 (oF
1.875°)¢] &4tz L319] AAFE 7 %H
of <=3k mulel MPI-OM1e Z$=eA] 25°,

1 =ollA] 10~50kme] 7P A<l FEu)ek EH*JE—
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Fig. 2. A process diagram for SLEUTH model and WRF model with different scenarios.

Table 3. Goal of regional development and summary of limited development district by "The 2020 plan of City Develop-

ment in Seoul Metropolitan area .

Regions

Brief summaries

- The preservation of Han River waterfront and the city’s main green space.

Central region

- The plan for the low-carbon green residential complex in Gwacheon.

- The enhancement of the function for the logistics, The arrangement of the region around Han river in Hanam.

- The enhancement of the function of the art, culture, residential for the intellectual.

Eastern region

- Low-density and eco-friendly development of the restricted areain Namyangju.

- The enhancement of the function of the logistics and flow in Gwangju and Icheon.

- The management of the green space through the Incheon.

Western region

- The prevention of the urban sprawl in Incheon, Gimpo and Siheung.

- The prevention of the urbanization in the restricted areain Siheung.

- The control of the residentia development and the management of the old town in Suwon.

Southern region

- The urban growth management for the water quality in Pyeongtaek, Hwaseong, and Ansan.
- The prevention of the urban sprawl in eastern Suwon and western Y ongin.

- The prevention of the urban sprawl in Hwaseong and Pyeongtaek.
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Table 5. Summary of future urban growth scenarios in

SMA.
Scenarios(SC) Featured contents
sc1 Future urban growth adjusting urban growth
ratios during last 25 years
Future urban growth adjusting
Sc2 "The 2020 plan of City Development in

Seoul Metropolitan area,

Table 6. Calibration results summary.
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Growth parameter

Dispersion

Breed Spread Slope Road-gravity

Coarse Calibration

Range 1~100
Step 25
Monte Carlo iterations=5

Total number of ssmulations=3119

Compare statistic=0.35

Population statistic (r%)=0.98

1~100

1~100 1~100 1~100
25 25 25 25

Fine Calibration

Range 50~75
Step 5
Monte Carlo iterations=8

Total number of simulations=7775

Compare statistic=0.73

Population statistic (r%)=0.98

25~100

25~50 0~100
15 5 5 20

Final Calibration

Range 65~85
Step 4
Monte Carlo iterations=10

Total number of simulations=6479

Compare statistic=0.93

Population statistic (r?)=0.98

30~50 20~60

Final coefficient values 79
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Fig. 3. Spatial distributions of urban (red) in 2000 and urban expansions (white) in 2050 simulated by the SLEUTH under
two different scenarios (SC1; Scenario 1 (first panels), SC2; Scenario 2 (second panels)) and spatial difference
(DIFF) between two different scenarios in the Seoul Metropolitan area.
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