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Fig. 1 Diagram of water resources dualistic evolutionary model
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Fig. 2 Network of Sanchuan river basin



868 17
Maming
el ; Nash-Sutcliffe ;
1956- 2000 R , R 45
) , Manning
R 1956- 2000
— 3.4% ,Nash 0. 63, - 3.1%, Nash 0.63, 3
4
140 0
=~ 120
o 100
-, 100F
§ 80+ 1200 E
I8 H
£ 60r y ! 1300 ¥
| : {400 T
= 20} ; 4 |
o P \ 500
1956 1960 1965 1970 1975 1980 1985 1990 1995 2000
F f
AR (C)IMERED WHER (C)WERR) —— EFRAR JGKR)
3
Fig. 3 Verification of simulated natural monthly discharge at Houdacheng station
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Table 1 Assessment of broad sense water resources under present conditions in the Sanchuan river basin

21.20 2.19 Q18 2.37 773 0.9 314 361 1.68 013 03 12 487 046 100 3.4 0O 4. 54
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Table 2 Assessment of water resources in the different periods
o / m? /  w /o / m? /o /( m kmd) /oo
1 512. 64 2.51 129 0.09 14.29 2 61 0.12 617 16 90
2 489. 70 2.05 1L ® 0.08 13.99 213 0.10 5 4 16 12
2 , 1980- 2000 490 mm, 1956- 1979 513 mm,
4. 5%, : 18. 4%,
15. 1%, 15. 8%, 18.3% 5
. 2. 1%, 4.6% S
(2) ; ,
( ) , 2000 1956- 2000 , (
4) ( 3) , ,
3

3
fmm / md /md [ /o omd /o [ m¥km™?) /o
3 501 93 2.30 120 0.08 14.15 2 38 0.11 s 16 53
4 50L 9 2.19 L 17 0.18 14.28 237 0.11 5@ 16 66
’;
3 s 011 m’,
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Table 4 Assessment of water resources in the different underying surfaces condition
fmm /m’? / m fom /m? /o [ mElmed)
5 501. 93 2.40 L 20 0. 087 13.21 2 49 0.12 58 15 70
6 501. 93 2.30 120 0.0%4 14.15 2 38 0.11 564 16 53
(4 1979 ,
5 3
, 2000 1980- 2000 ( 8)  1956- 1979
1956- 1979 ( 7) 5 R
: 30.6% , 15. 4%, 114. 5%,
25. 8%, 6. 7%, 1. 1%
5
Table 5 Change of water resources caused by the three factors
/m /w3 /o md /o /w3 /o /( m¥km™Yy) /o
S512. 64 2.65 127 0.09 13.23 274 0.13 6 49 15 97
489. 70 1. 84 L 08 0.20 14.11 2 03 0.10 4 8 16 15
(5) (2020 ) 5 2020 ( 9)
2000 R R
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Table 6 Assessment of broad sense water resources in 2020
/mm /  m? m rom / m? /  m /( m™ km~ 2) /  m
9 501. 93 2.09 1 14 0.20 14. 59 229 0. 11 54 16 88
3
(1) , :
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[1] [D]. : , 2005.5- 6
[2] [J1. , 2000, 22(9): 40— 41, 45.



872 17

[3] ) ) . [J]]- , 2001, 21(5): 396- 400.

[4] ) ) ;o [J] , 2004, 24(3): 73- 78

[ 5] . WEP [J]. , 2003, 14( ): 50— 56

[ 6] . ; s [M]. : ( ),
2005. 196- 236

[7] ) ) . [J]. , 2005, 20(2): 157- 162

[ 8] , ) . [M]. : , 2003. 23— 26

[9] ) ) . []]- , 2005, 20(2):300- 308.

[ 10] ) , : [J]. , 2004, (2):1- 4

[ ] ) , s [J]. , 2002, 17(1): 12- 17.

[ 12] , \ , . SRES A2 [J. , 004, 475) : TI6- T84

A case study on the evolutionary law of water resources in Sanchuan river basin
QIU Yaqin', ZHOU Zuwhao', JIA Yangwen', QING Dayong', WANG Hao',
YAN Deng hua', JIANG Nai gian®, WANG Gue- ging”
(1. China Institution  Wata Resources and Hydropowe Research, Bejing 100044, China;

2. Yellow River Insitute o Hydropower Research, Zhengzhou 450003, China)

Abstract: We apply the distributed hydrological model ( WER-L model) with physical mechanism to simulate hydrological cycle
under the different conditions of Sanchuanhe basin as a case study, and analyze the quantitative influence of the different fadors
such as precipitation, water use and underlying surface on the evolution of water resources on the basis. Eight cases are de-
scribed: Case I, the precipitation data in 1956— 1979, the underlying suface data in 2000 and the zero water use; case 2, the
precipitation data in 1980— 2000, the underlying surface daa in 2000 and the zero water use; case 3, the precipitation data in
1956- 2000, the underlying surface data in 2000 and the zero water use; case 4, the precipitation data in 1956- 2000, the ur
derlying surface data in 2000 and the real water use; case 5, the precipitation data in 1956— 2000, the underlying suface data
in 1956— 2000 and the zero waer use; case 6, the precipitation data in 1956— 2000, the underlying surface data in 2000 and
the zero water use; case 7, the precipitation data in 1956— 1979, the underlying suface data in 1956— 1979 and the zero water
use; and Case 8, the precipitation daa in 1980— 2000, the underlying surface data in 2000 and the real water use. The compar
ison of case 1 and case 2 show tha 4.5% reduction of precipitation causes the decrease in water resources in all forms: 18 4%
surface water resources and groundwater resources, 15.8% ot overlapped with surface water resources, 18.3% special waer re-
sources, 2. 1% precipitation effective utilization and 4. 6% general water resources. In case 4, the surface water resources reduce
by 4.6% but the not overlapped groundwater resources and surface water inaease by 113. 5%, and the special water resources
deaease by 0.4% but the general water resources increase by 0. 7% , and 0. 9% increase of the precipitation effective utilization
compared with that in case 4. Comparing with the water resources in case 5, the special water resources decrease by 4. 3% with
4. 3% and 2 8% deaease of not-overlapped surface water resources and groundwater resources, while the general water resources
incresse by 5.3% with 7. 1% increase of the precipitation effective utilizaion in case 6. In case 8, the general water resources
deaease by 25.8% with 30. 6% decrease of surface water and 114. 5% inaease of not-overlapped the groundwater and surface

water, and the precipitation effective utilization and the general water resources increase by 7. 1% and 5.3% compared with that

in case 7. The research achievement can be referenced in other basins.

Key words: Sanchuan river basin; evolution of water resources; distributed hydrological model; WER-L model; water re-

sources allocation model; dualistic hydrological model



