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Effect of LUCC on runoff of three representative watersheds in Dongjiang River Basin
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Abstract: With the hydrological model SWAT, the runoff variation of three representative watersheds in Dongjiang River Basin was
simulated. With discharge data from Shenggian, Shuntian and Jiuzhou hydrological stations in 1977 —1981 and 1996 —2000 , more
sensitive hydrology factors were calibrated and satisfactory simulation results were obtained (R* >0.85,0.68 < Eys <0.75). The
study investigated the influences of LUCC on the hydrological process of the three watersheds. The result shows that; (1) the in-
crease of forest area was the cause of annual runoff decrease; (2) in terms of annual variability, runoff decrease in the wet season
while increase in the dry season; (3) the decrease of runoff becomes more notable when the forest area increases with slope < 15°.
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Tab. 1 Land use area changes in the three watersheds from 1973 to 2003

el b it HEE I
T A ARy
TR (hm?) A0 (% ) i F (hm?) A% ) [ (hm* ) A5 (% )

TRk 3 Sk 1973 14594.22 21.88 34451.64 51.65 27.27 0.04

1986 14722.92 22.07 37980. 18 56.94 41.94 0.06

2003 15011.55 22.51 47085. 66 70.59 1022.76 1.53
IR 3 32k 1973 47157.12 34.61 53668. 62 39.39 9.36 0.01

1986 46274. 85 33.96 62170. 56 45.63 86.04 0.07

2003 40247.37 29.54 84864.51 62.28 799.11 0.65
JUM i 4, 1973 3303.81 8.54 29363. 67 75.88 35.10 0.09

1986 3076.56 7.95 30530. 60 78.89 47.61 0.12

2003 2494 .35 6.45 32795.70 84.74 101.61 0.26
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Tab. 2 The main calibrated parameters of SWAT model

Jik T 9 3 MR 3 JUN 37 3k
FESH LG
HURME  RESS HURE  RESSR BB RBeEdR
SCS 3 = 5L 35-98 0.77 48.70 1.69 46. 80 0.38 73.33
Hb 2K FE T (d) 0-150 1.01 0.26 0.98 2.20 1.54 0.10
FIEA K % T R 0-150 0.45 142.62 0.97 128.78 0.27 40.30
R o B 0-1 0.20 0.88 0.27 0.99 0.11 0.94
A 3R] F FH 7K & (mm) 0-1 0.13 0.29 0.16 0.26 0.15 0.12
R S S R B 0-2000  0.09 86.21 0.16 94. 47 0.14 83.81
T TR 0-0.30  0.13 0.15 0.12 0.05 0.11 0.10
+ e AL R 0-1 0.08 0.46 0.07 1.00 0.06 0.44
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Fig. 2 Comparison between simulated and observed

monthly flow in the three watersheds
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Fig. 3 Variation of the mean monthly flow for the

different periods in the three watersheds
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Tab. 3 Summary of the model validation performance for the three watersheds from 1996 to 2000

AR 35t 358, HEZEB(R*) (P <0.05) FXFIRZE (% ) MR FRE(Exs)
T R 9L 35 0.852 17.3 0.72
05t 37 3k 0.905 19.6 0.68
JUH AR 0.931 16.2 0.75

4 LR RS A AR A R

Tab. 4 Land use changes and variation of the mean monthly flow

PAr M (% ) (% ) (% ) FAR TGS (mm)

AL it 1)
<15° >15° <15° >15° <15° >15° A FETHI)
BERTREL 1973 -1986 4F  0.31 -0.17 5.67 -0.33 0.02 0.00 -10.83  +5.42
1987 -2003 4 0.31 0.09 9.79 3.80 1.46 0.02 +5.12 +12.96
KRGS 1973 -1986 4E  0.18 -0.44  4.52 1.05 0.06 0.00 -9.41  +4.96
1987 —2003 4 -4.82 0.0l 16.32 2.57 0.58 0.00 -12.27  +15.20
JUMFREL 1973 -1986 4 -0.61 0.01 2.59 0.41 0.03 0.00 -11.63  +6.01
1987 -2003 4 -1.45  -0.05 5.66 0.25 0.14 0.00 -17.96  +0.23
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