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Abstract

By IPCC climate change scenario, the socioeconomic actions such as the land use change are
closely associated with the climate change as an up zoning action of urban development to
increase green gas emission to atmosphere. Prediction of the land use change with rational
quality can provide better data for understanding of the climate change in future. This study
aims to predict land use change of Cheongju in future and SLEUTH model is used to anticipate
with the status quo condition, in which the pattern of land use change in future follows the
chronical tendency of land use change during last 25 years. From 40 years prediction since 2000
year, the area urbanized compared with 2000 year increases up to 87.8% in 2040 year. The ratios
of the area urbanized from agricultural area and natural area in 2040 are decreased to 53.1% and
15.3%, respectively.
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Figure 1. Process of the study
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Figure 2. Original images of the land urbanized in Cheongju from 1975 to 2000 year
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Figure 3. Revised images of the land urbanized in Cheongju area from 1975 to 2000 year
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Figure 4. Comparison of between orignal urban image and
revised urban image
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Figure 5. Revised land use map in Cheongju
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Table 1. The results of Brute Force Calibration

. Diffusion Breed Spread Slope Road Gravity
rocess start | end | step | start | end | step | start | end | step | start | end | step | start | end | step
Coarse 1 100 25 1 100 25 1 100 25 1 100 25 1 100 25
Fine | 10 40 5 34 05 5 1 30 5 1 30 5 35 65 5
Final 4 14 1 34 44 1 20 30 1 49 59 1 54 64 1
Results 4 34 29 55 6
HA, A Al AdA AT B2 AR N7 AbEE s 2IE Aok ol &
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Table 2. Summary of verification results(in 2000)

Matched ~ Unmatched | Consistency
Type Classification
No. of cell %
Urban 23,4560 13,293 71.64
Urbanized
Barren 422 3,701 12.87
Agric 65,601 -23,989 73.24 )
Agricultural
Range 173 3,879 7.181
Forest 28,761 8,931 75.59
Water 285 97 77.65 Natural
Wetland 6 8 337
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Figure 6. Prediction results in 2040 & chronical change of land use in Cheongju
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Table 3. Summary of predicted area & diversification rate for middle classification land use by Syears

Type / Year 2000 | 2005? | 2010 2015 2020 2025 2030 2035 2040
sbaniged | €0 454563 | 49428 | 5419.26 | 597096 | 652149 | 7,065.63 | 7,585.92 | 8,082.63 | 8538.66
rate()V | 8.94 874 9.64 10.18 9.22 834 7.36 6.55 5.04
Agrcultunl area(ha) | 6,249.96 | 5989.50 | 564228 | 52074 | 4749.03 | 424737 | 37854 | 3,350.34 | 2,925.54
rateO0)" | 2454 | 417 58 771 838 1056 | -1088 | -1149 | -12.68

Mol |20 | 400419 | 3,960.54 | 383571 | 372519 | 3638.16 | 36018 | 354816 | 349128 | 34646
rate0)" | 8.89 -3.26 3.15 -2.88 2.34 -1 -1.49 16 0.77

D rate(%) = (area for target year(ha)-area before Syears(ha))/area before Syears(ha) X 100

e. g rate for 2005 = (4,942.8b)-4,545.63a))/4545.63a) = 8.74%

The rate of increase in urbanized area The rate of decrease in agricultural area

The rate of decrease in natural area

= Agricultural area
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2005 2010 2015 2020 2025 2030 2035 2040

yoar
——Natural ares

(@) The rate of increase for urbanized area  (b) The rate of decrease for agricultural area  (¢) The rate of decrease for natural area

Figure 7. The rate of land use change in Cheongju by 5years

(@) in 2020 (b) in 2030

(0) in 2040

Figure 8. Prediction maps of land use of Cheongju in future(from 2020 to 2040)
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