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Abstract

The purpose of this study is to predict the spatio-temporal changes in land uses and to evaluate land-based pollutant loads in
the future under Total Water Pollution Load Management System using CLUE-S model. For these ends, sensitive parameters
of conversion elasticities in CLUE-S model were calibrated and these calibrated parameters of conversion elasticities, level 11
land cover map of year 2009, and 7 driving factors of land use changes were used in predicting future land uses in 2002 with
two scenarios{Scenario 1: non area restriction, Scenario 2: area restriction). This projected land use map of 2020 was used to
estimate land-based pollutant loads. It was expected that urban areas will increase in 2020 from both scenarios 1 and 2. In
Scenario 1, urban areas are expected to increase within greenbelt areas and deforest would be expected, Under Scenario 2,
these phenomena were not expected. Also the results of estimation of BOD and TP pollutant loads, the BOD difference
between scenarios | and 2 was 719 kg/day in urban areas and TP difference was 17.60 kg/day in urban areas. As shown in this
study, it was found that the CLUE-S model can be useful in future pollutant load estimations because of its capability of
projecting future land uses considering various socio-economic driving factors and area-restriction factors, compared with
conventionally used land use prediction model.
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1. Introduction
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2. Materials and Methods
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Fig. 1. Study area in JINWI A (Ryu, Kim et al., 2014).
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Fig. 2. Overview of the information flow in the CLUE-S model.
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2009075, 1200 ARl BANS B82S Wee g Fle) Y= B A B Xy B (1)
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Table 2. Land requirement (km?)
Year Urban area Paddy Upland Forest Pasture Wetland Land Water H] 11
2001 147.35 195.69 70.02 255.07 20.26 4.51 15.65 24.99 Level 11
2002 150.54 190.99 68.72 253.03 21.92 492 19.03 24.39
2003 153.72 186.29 67.42 251 23.58 5.33 22.40 23.80
2004 156.9 181.59 66.12 248.97 25.24 5.73 25.78 23.20
2005 160.08 176.89 64.82 246.93 2691 6.14 29.15 22.61 Prediction
2006 163.27 172.19 63.51 2449 28.57 6.55 3253 22.01
2007 166.45 167.49 62.21 242.86 30.23 6.96 3591 2142
2008 169.63 162.79 60.91 240.83 3190 7.37 39.28 20.82
2009 172.81 158.09 59.61 2388 33.56 7.78 42.66 20.23 Level 11
2010 175.73 158.72 58.41 242.09 31.82 523 41.30 20.23
2011 176.65 157.76 58.41 241.50 32.01 5.35 41.63 20.23
2012 177.56 156.81 58.41 24091 3220 5.46 41.95 20.23
2013 178.48 155.86 58.41 240.32 32.39 5.58 42.27 20.23
2014 179.40 154.92 58.40 239.73 32.58 5.69 42.59 20.23
2015 180.32 153.98 38.40 239.14 3237 5.80 4291 2023 Prediction
2016 181.24 153.04 58.39 238.55 32.95 5.90 43,22 2023
2017 182.17 152.12 58.38 237.96 33.14 6.01 43.54 20.23
2018 183.10 151.19 58.36 237.37 33.32 6.11 43.86 20.23
2019 184.02 150.27 58.35 236.78 33.50 6.21 44.17 20.23
2020 184.95 149.36 58.33 236.19 33.67 6.31 44 .49 20.23
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Fig. 3. Driving factors.
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Table 5. Unit area load in total water pollution load manage-

24. CLUE-S 2ol mh7jes 23 o X8 i St gty
24.1. CLUE-S 2@ mjijei=s B Land category BOD TP
2 dFM e dEed ASFE 2P0 9sio feA Upland 1.59 0.24
87HA &2 A EFEo] FEHE 20019 EAo]l& 2k&9} Driving Paddy 230 0.61
FaClUr Z}‘E-. J%‘ﬂ—% '?La;_xl'ga hﬁ‘?}@%% O] 'g'é}'c:l 2009 Forest 0.93 0.14
= 0= o =3 2
de EAol§ W& CLUES mdz _a" Seta AA Urban area 85.90 2.10
200939 Ex|o]& WA} Hishs AP}y S o5} :
3 F Others 0,960 0.027
o] Exjolgd wiglehby Ao digh nAe Aasgr
Table 3. Default values of Conversion Matrix
Urban area Paddy Upland Forest Pasture Wetland Bare land Water
Urban area [ 0 0 ] ] ] 1] 0
Paddy | I 1 0 1 1 | 0
Upland I 1 | | | 0 | ]
Forest | | | | | 1 | ()
Pasture | | 1 I 1 I | |
Wetland | 1 I 0 | | | 1
Bare Land 1 1 | 0 | I | 1
Water 0 0 ] 0 | I | |
Table 4. Default values of Conversion Elasticity
Urban area Paddy Upland Forest Pasture Wetland Bare land Water
Value | 1 | | 1 1 1 I
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3. Results and Discussion
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Land use Equation of logistic regression
)
Urban area In( 1?};'_” )= 0:223—0.002.X, + 0.000.X; +0.01.X;
Plx) . 2
: ————)=—1.109— 0.022.X, — 0.03.X;
Paddy In( T— Pl ) 1.109— 0.022.X, — 0.03.X,
PU) v amsai & ; e
Upland In( T—P2) )= = 2,623~ 0.001.X, — 0.014.X, — 0.002.X,
Forest In( —{J(L) = — 1.494—0.025.X,, + 0.006.X.
1—Plr) = J
Plr) . .
= —=4.020—0.012.X 001X
Pasture In{ =P ) 120~ 0.012.X, + 0.001.X,
Plr) y s
Wetland In( )= —4.370— 0.029.X, — 0.012.X, — 0.001.X;
1 s F{J) 2 i 1]
Bl v e
Bare land In( 1= Pz) )= —4.261 +0.004.X,
W) v sime G F
Water Inf — Pl )= —2.755—0.02.X, — 0.001.X;
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Fig. 5. ROC Curve value.
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Fig. 6. Comparison of land use map in 2009.
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Fig. 7. Comparison of Predicted land use map in 2020.
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Table 7. Comparison of land use area in 2009 (km"_)
Urban area Paddy Upland Forest Pasture Wetland Bare land Water
Observation 172.84 158.11 59.63 238.82 33.58 7.80 42.68 20.25
Prediction 170.30 169.06 64.93 22991 3.6l 5.11 4375 18.86
Measuring efficicney -0.01 0.07 0.09 -0.04 -0.06 -0.34 0.03 -0.07
Table 8. Calibration results of Conversion Elasticity
Urban area Paddy Upland Forest Pasture Wetland Bare land Water
Value 0.9 0.8 0.8 0.4 0.8 0.8 0.9 0.9
Table 9. Comparison of land use area in 2020 (km’)
Urban area Paddy Upland Forest Pasture Wetland Bare land Water
Observation in 2009 170.30 169.06 64.93 229.91 3161 5.1 43.75 18.86
Scenariol 201.66 158.99 58.05 203.95 32.17 6.22 52.24 2025
Scenario2 193.28 159.712 56.12 225.81 32.66 6.11 39.58 20.25
Table 10. Results of land pollutant load in 2020 (kg/day)
Scenario Upland Paddy Forest Urban area Others
I 92.31 365.68 189.67 17322.717 106.44
BOD 2 89.23 367.36 210.15 16602.79 94.66
Trend extraction method 92.75 34352 219.66 15887.42 102.46
I 13.93 96.98 28.55 42349 2.99
TP 2 13.47 9743 31.64 405.89 2.66
Trend extraction method 14.00 91.11 33.07 388.40 2.88

EF AU L 29 FAE ol &S HHL o] 8F EAA
BOD, TP wAFstkd 43 ZA# diz] AZdAE BOD,
TP Z+2} 71537 kg/day, 17.49 kg/day®] zo]2 FHE o]
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&5 i Po) g ExMsasd aisix] o@x
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