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Fig.5 The result of sub-watershed partitioning in the study area
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2 1990
Table 2 The information of land use in 1990 in the study area /%
1 0.0 45.6  54.4 15 9.3 39.8 50.9
2 3.9 51.0 45.1 16 3.3 43.5 53.2
3 1.7 43.6  54.7 17 6.1 41.3 52.6
4 3.3 37.7  59.0 18 15.6 44.4 40.0
5 1.1 40.8 58.1 19 8.2 45.9 45.9
6 5.7 38.5 55.8 20 5.7 39.6 54.7
7 11.0 35.4 53.6 21 10.0  27.5 62.5
8 0.7 55.7 43.6 22 25.0 62.5 12.5
9 7.8 49.0 43.2 23 6.1 48.5 45.4
10 11.2 33.1 55.7 24 4.1 43.8 52.1
11 12.3  42.5 45.2 25 0.0 50.9 49.1
12 11.5 38.5 50.0 26 12.3  29.6 58.1
13 15.1 28.0 56.9 27 1.1 56.4 42.5
14 2.3 55.3 42.4 28 12.4  24.2 63.4
3 DWHM - LUCC
Table 3 The results of calibration and validation
/mm /mm /mm 1%
1981 33.1 31.8 -1.3 -3.93
1982 36.5 34.7 -1.8 -4.93
1983 26.7 29 2.3 8.61
1984 30.2 30.4 0.2 0.66
1985 38.7 35.1 -3.6 -9.30
1986 26.4 28.6 2.2 8.33
1987 29.3 29.6 0.3 1.02
0.993 1% 100. 00
1988 41.2 42.5 1.3 3.16
1989 26.7 43.4 16.7 62.55
1990 35.8 41.7 5.9 16.48
1.230 1% 66. 667
2.3.3
)

6 DWHM - LUCC

Fig.6 The comparison with annual runoff depth with observed

and simulation value in the study area

) o
4
o 1981—1990
0. 980 80%
DWHM - LUCC
4
Table 4  The result of annual runoff depth in the validation station
/mm /mm /mm 1%

1981 34.98 32.59 -2.39 -6.83
1982 37.36 32.50 -4.86 -13.01
1983 31.12 32.00 0.88 2.83
1984 32.18 32.20 0.02 0.06
1985 41.88 32.30 -9.58 -22.87
1986 36.30 31.90 -4.4 -12.12
1987 35.25 32.54 -2.71 -7.69
1988 41.81 48.94 7.13 17.05
1989 22.28 40.9 18.62 83.57
1990 42.99 47.5 4.51 10.49

0.980 1% 80.00

2.4 DWHM - LUCC /
2.4.1
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6

( ) Table 6  Comparison with annual runoff and base year in the study area

5 /mm [/ x10* m* /mm /x10*m® /mm /x10*m® /%

1 30.36 11820.8 30.45 11853.3 0.09 32.5 0.30
2 30.36 11820.8 31.62 12311.1 1.26 490.3 4.15
o 18 3 30.36 11820.8 30.56 11897.5 0.20 76.7 0.66

4 30.36 11820.8 33.34 12979.2 2.98 1158.4 9.82

N 5 30.36 11820.8 30.40 11833.2 0.04 12.4  0.13
: 6 30.36 11820.8 30.84 12008 0.48 187.2 1.58
. 7 30.36 11820.8 30.44 11851 0.08 30.2  0.26
o 8 30.36 11820.8 31.15 12125.2 0.79 304.4  2.60
. 9 30.36 11820.8 30.42 11843.1 0.06 22.3  0.20
o 10 30.36 11820.8 31.23 12156.9 0.87 336.1  2.87
2000 11 30.36 11820.8 31.56 12287.5 1.20 466.7  3.95
o 12 30.36 11820.8 48.48 18871.3 18.12 7050.5 59.68
( 5) DWHM - LUCC
( 6. 7)o
2.4.2
2000 /
30.36 mm
11 820.8 x 10* m’. 12
1~ 4
5
Table 5 The information of land use in 2000
in the study area about different scenario 1% !
Fig.7 The diagram of annual runoff depth comparison with base year
in the study area about different scenario
1 10.56 39.66 49.78 20
2 6.84 43.38 49.78 20 ( )
3 15.63 39.66 44.71 20.22.23.25.26.27 0.3% .4.1% -
4 6.84 48.45 44.71 20.22.23.25.26.27 0.6%9.8% . !
5 8.26 39.66 52.08 1 >
6 6.84 41.08 52.08 1 > o . (
7 10.30 39.66 50.04 16 1~ 4)
8 6.84 41.97 51.19 16 o 5~ 10 (
9 9.39 39.66 50.95 28 )
10 6.84 42.21 50.95 28 0.1%1.6% 0.3% +2.6% +0.2% 2. 8% -
11 60.34 39.66 0.00 11, 12

12 6.84 93.16 0.00

6.84 39.66 53.50 2000

3.9% 59. 6%
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run-off yield reflecting excess infiltration and excess storage simul—

Runoff Response with Distributed Hydrological Model Based
on River Structure and LUCC

XIE Ping' LI Xi’nan' ZHU Yong® LEI Xu' ZHANG Bo'

(1. State Key Laboratory of Water Resources and Hydropower Engineering Science Wuhan University Wuhan 430072  China;
2. Shanghai Investigation Design & Research Institute Shanghai 200434  China)

Abstract: In order to evaluate quantitatively the hydrology and water resources effects of land use and land cover
change ( LUCC) a distributed watershed hydrological model considering land use and land cover change ( ZWHM
- LUCC) is developed. In ZWHM - LUCC divided basin into the units based on Shreve river chain concept and
based on the first-order type of land resources classifying system of Chinese Academy of Sciences a basin is divided
into six different types of LUCC. On the area of each type of LUCC considering the difference of evaporation and
infiltration respectively the surface runoff and the runoff below surface are calculated by using runoff yield model
coupling of excess infiltration and excess storage. The surface runoff discharge and the runoff below surface dis—
charge of each area are routed to the outlet section of basin by using geomorphology concentration model and linear
reservoir model thus the basin hydrology discharge process is obtained. The model parameters include watershed
geomorphologic characteristic parameters runoff yield parameters and concentration parameters. The former can be
obtained by geography information system technology and remote sensing technology but the latter need to be de-
rived by the optimization method according to watershed hydrological data. According to the daily rainfall evapora—
tion and discharge data of Dali River Basin during 1980—2000 the parameters of the model were calibrated and
verified. The coefficient of water balance ( R) is 0.993 and the qualified rate of annual runoff depth ( DR) is
100% during calibration period 1986—2000 and the R is 1.230 and the DR is 66.67% during calibration verifi—
cation 1980—1985. The calculated results indicate that this model has good adaptability in Dali River Basin.

Based on the land use/cover situation of Dali river basin calculated the benchmark runoff depth was 30.36 mm

and divided the scenarios about for future land utilization in Dali river basin to the benefit of exert kinds of benefits

on the unit ( or small basin) water and soil conservation planning and water resources planning.

Key words: water resource; land use and land cover change; distributed watershed hydrological model; hydrology

and water resources effects; scenario analysis; Dali River Basin



