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Forecast of Land use Change for Efficient Development of
Urban-Agricultural city
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Abstract

This study attempts to analyze changes in land use patterns in a compound urban and agricultural city Kimje-si,
using LANDSAT TM imagery and to forecast future changes accordingly. As a new approach to supervised
classification, HSB(Hue, Saturation, Brightness)-transformed images were used to select training zones, and in doing
so classification accuracy increased by more than 5 percent. Land use changes were forecasted by using a cellular
automaton algorithm developed by applying Markov Chain techniques, and by taking into account classification
results and GIS data, such as population of the pertinent region by area, DEMs, road networks, water systems. Upon
comparing the results of the forecast of the land use changes, it appears that geographical features had the greatest
influence on the changes. Moreover, a forecast of post-2030 land use change patterns demonstrates that 21.67
percent of mountain lands in Kimje-si is likely to be farmland, and 13.11 percent is likely to become city areas. The
major changes are likely to occur in small mountain lands located in the heart of the city. Based on the study result,
it seems certain that forecasting future land use changes can help plan land use in a compound urban and
agricultural city to procure food resources.
Keywords : Aerial Photo, Geospatial Information System, Database, LIDAR, Satellite Image
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Figure 1, Study area(Kimje-si)
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Table 1. Used satellite images(LANDSAT)

the # of
year bands sensor
April 23, 1974 5 RBV,MSS 68*83
May 2, 1992 7 T™, MSS 30m
May 8, 2000 7 ETM+ 30m
Oct. 16, 2006 7 ETM+ 30m
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(a) Hue image(1992) (b) Sat image(1992)

Figure 5. Difference between general Hue image and

Sat image
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Table 2, HSB classification with respect to direction

for HSB transformation

0" < H =< 120" (H : Red~Green)
Bl =(1-9S)/3
RI = [1 + (S cos(H))/ cos(60° - H)] / 3
GIl=1-(R+B)
1200 < H < 240" (H : Green ~ Blue)
H=H - 120°
RI =(1-S)/3
GI = [l + (S cos(H))/ cos(60" - H)] / 3
Bl =1- R + B)
240° = H = 360" (H : Blue ~ Red)
= H - 240°
Gl =(1-S)/3
BI [T + (S cos(H))/ cos(60" - H)] / 3
RI =1- (R + B)
RI:Red, GI:Green, BI:Blue intensity
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Table 3, Min. and Max. value of Hue & Sat. in each

class
range city forest water |farm land
hue min 29.86 34.96 42.69 37.75
max 38.83 74.42 57.52 78.33
sat min 46.57 66.54 54.50 52.21
max 64.66 83.00 86.54 67.14
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Figure 6. Result of supervised classification using

HSB image

Table 4, Result of supervised classification

class cplor the # of pixels ratio
city Red 85,805 15.6%
forest Green 22,720 4.1%
water Blue 138,379 25.2%
farm land Cyan 301,709 55.0%
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Table 5. Classification accuracy and Kappa coefficient

exiting method HSB method

year Overall Overall

Accuracy Kappa Accuracy Kappa
1974 74.65% 0.6172 80.89% 0.7136
1992 73.97% 0.6361 81.40% 0.6335
2000 78.07% 0.6841 76.58% 0.5396
2006 91.54% 0.8688 93.31% 0.8395
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and Statistics Korea data
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Figure 9. Aspect of land use change

Table 6. The number of pixels for change possibility

class farm
change city forest water
item land
city 138,107 0 0 0
forest 11,199 | 51,216 | 4,475 | 18,510
water 0 1,170 | 21,225 0
farm land 0 0 0 301,044
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Figure 10. Forecasting result for Land use change in
2030(Kimje-si)

Table 7. Probability of land use changein each class

class
h city forest water farm
change land
1tem
forest 13.1% | 59.7% 5.2% 21.6%
water 23.8% 5.2% 6.3% 63.3%
farm land 26.7% 6.7% 3.5% 62.8%
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