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Outlook Analysis of Future Discharge According to
Land Cover Change Using CA—Markov Technique
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ABSTRACT

In this study, the change of the discharge according to the land cover change which
acts as one of dominant factors for the outlook of future discharge was analyzed using
SWAT (Soil and Water Assessment Tool) model for Yongdam and Daecheong Dam
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Watershed in the Geum River Basin. The land cover maps generated by Landsat TM

satellite images in the past 1990 and 1995 were used as observed data to simulate

the land cover in 2000 by CA—Markov serial technique and after they were compared

and verified, the changes of land cover

in 2050 and 2100 in the future were

simulated. The discharge before and after the change of land cover by using input data

of SWAT model was compared and analyzed under the AlB scenario. As a result of

analyzing the trend in the elapses of year on the land cover in the Geum River Basin,

the forest and rice paddy class area steadily decreased while the urban, bare ground

and grassland classes increased. As a result of analyzing the change of discharge

considering the future change of the land cover, it appeared that the discharge

considering the change of land cover increases by 1.83~2.87% on the whole compared

to the discharge not considering the change of land cover.
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Division Model Characteristics
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FIGURE 1. GCM and RCM of NIMR(National Institute of Meteorological Research)
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TABLE 1. Change of land cover area in the Geum River Basin(WAMIS)

Classification of Land Cover(km? [%])

Year Water Urban Forest Bare grassland Paddy Total

1975 1185 [1.2] 100.5 [1.0]  6696.0 [67.5] 79.7 [0.8] 1454 [1.5]  2774.0 [28.0] 9914 [100]
1980 101.9 [1.0] 128.4 [1.3] 6545.5 [66.01 136.0 [1.4] 273.9 [2.8] 2728.3 [27.5] 9914 [100]
1985 190.6 [1.9] 183.1 [1.8] 6334.7 [63.9] 90.3 [0.9] 2445 [25] 2870.8 [29.0] 9914 [100]
1990 230.4 [2.3] 282.0 [2.8] 6286.3 [63.4] 131.6 [1.3] 3055 [3.1] 2678.3 [27.0] 9914 [100]
1995 241.3 [2.4] 359.2 [3.6] 6123.51[61.8] 1147 [1.2] 3041 [3.1] 2771.2 [28.0] 9914 [100]
2000 228.7 [2.3] 460.2 [4.6] 6070.4 [61.2] 1171 [1.2] 317.8 [3.2] 2719.9 [27.4] 9914 [100]
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FIGURE 4. Outlook of future land cover change using CA—Markov technique
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TABLE 2. Land cover change per year and future outlook (Yongdam Watershed) Unit : m?2

Type 1990yr  1995yr  2000yr(Cal)  2000yr(Obs) 2020yr 2045yr 2075yr
Water ~ 2.88  2.88 2.8 2.56 ( A21'.§.850) (56?35) (v22'3 ‘ "
Uban  20.84 24.84 26.7 29.44 ( Ky 2 ( fgng) ( N 4‘_385)
Bare 6.05  4.65 4.94 2.66 (v15'f_151) ( 1.21 ) (v%é’ﬁ N
Wetland  0.00  0.00 0.00 0.01 ( 0.00 ) 0.00 Y 0.00 )
Grassland 23.73 1973 20.84 22.06 ( fgo?%) (573?53) (5%218)
Forest ~ 758.21 742.86  733.46 743.57 @f:]g) (@jgg) (3152'_%%)
Farmland  118.72 135.47 14161 130.13 (138_'13% (15137%71) &14%_%%)
Total  930.43 930.43  930.43 930.43 930.43 930.43 930.43
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TABLE 4. Assessment of applicability for SWAT model

Division VER(%) QER(%) Total Discharge Error(%)
Yongdam 15.37 11.29 9.9
Daecheong 17.88 4.38 15.7

Average 16.63 7.84 12.80
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FIGURE 6. Comparison between simulated and observed hydrograph (Yongdam Watershed)
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FIGURE 8. Spatial distribution map for the discharge of the peak time
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TABLE 5. Comparison of future discharge considering land cover change using SWAT model

Basin Scenario Period(year) Land((:g\'\//lesr)jooo Ca(_CMN?él;ov Rate of Change(%)
Obs. 2001 22.10 - -
Vonadam B 2011~2030 26.88 27.41 A 1.96
g (Sim.) 2031~2060 28.77 29.36 A 206
‘ 2061~2090 29.68 30.42 A 251
Obs. 2001 79.62 - -
Daschun AB 2011~2030 104.04 105.95 A 1.83
¢ (Sim.) 2031~2060 114.52 117.76 A 2383
' 2061~2090 119.53 122.96 A 287
J Yongdam Dam - Tandcoverzogo | | J/Paechung Dam = Landcover_2000
m Ca-Markov m Ca-Markov
35 ¢ I anm o ]
| 3157 —1 ’ - 11515 19019
! = L | g ” [ mm | . |
i Ml = I -
3" g | | E | | a
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FIGURE 9. Comparison of future discharge considering land cover change
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