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Response of the Groundwater Dynamic Change Based on C. W. Cobb-P. H. Douglas
Function Modd to the Different Crop Yield and Irrigation Amount
—A Case Study of Weltbased Irrigation Area in Qitai County in Xinjing

CHEN Ximei"’, XIONG Heigang™’, ZHAO Mingyan"’
(1. College of Resources and Enviroment Science, Xinjiang University, Urumqi 830046, China; 2. College
of Arts and Sciences, Beijing Union University, Beijing 100083, China; 3. Xinjiang Key Laboratory of
Oasis Ecology, Urumqi 830046, China)

Abstract: A ccording to data on groundwater depth, field survey, and agrometeorological data, the ground-
water depth dynamic change model based on the Cobb- Douglas Production Function was simulated. It
had been passed the accuracy test. A ccording to the elastic coefficients to the model, the influences were
grain crop yield (0.639)> vegetable and melon yield(0.205)> human factor(0. 143) > economic crop yield
(0.120)> annual mean temperature(0.063)> annual precipitation(0. 024) in turn. And the major role caw
sing the decline of groundwater level was calculated on the basis of the above simulations. The results
showed that the major role among the crops, grain crop yield was the first, being 0. 356 m/ a, while cash
crop yield is the least, being 0. 073 m/a. On the other hand, the calculation of decline of groundwater
caused by irrigation displayed that grain crop also occupies the first position, being 0.339 m/a. While cash
crop is still the least, being 0.071 m/a. The errors between the two results above were all less than 5%.
With the decline of groundwater level, a series ecological and environmental problems had been caused
which had become the key factors restricting the socie- economic sustainable development of Qitai. There

fore, it is the key time to adjust planting structure in order to achieve sustainable use of the groundwater in
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the Qitai.
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1%, 0. 639%; 2. 767% 10° kg,
1%, : ,
0.120%; , ,
1%, 0. 205% 3
1983 , 1 987.5 kg/ , ,
hm’ 6 636 kg/hm’, 2005 ,
2 C-D
/m /m ! % / m / m ! %
1983 - 13.04 -13.52 - 3.64 1995 - 16.73 - 16.07 3.93
1984 - 12.69 -13.05 - 2.86 1996 - 17.28 -17.11 0.99
1985 - 13.11 - 13.59 - 3.64 1997 - 18.79 - 18.75 0.23
1986 - 13.68 -13.91 - 1.66 1998 - 19.36 - 19.56 -1.06
1987 - 13.81 -13.74 0.54 1999 - 19.61 -19.72 -0.56
1988 - 13.89 - 14. 15 - 1.88 2000 - 19.73 - 20.08 -1.75
1989 - 14.72 - 14. 28 2.96 2001 - 20.49 - 20.18 1.47
1990 - 15.07 -15.32 - 1.68 2002 - 21.53 - 21.56 -0.16
1991 - 15.42 - 15.93 -3.29 2003 - 22.17 - 22.48 -1.39
1992 - 16.47 - 16. 08 2.35 2004 -22.73 - 22.71 0.09
1993 - 16.00 -15.18 5.14 2005 - 23.16 -23.13 0.14
1994 - 16.19 - 15.57 3.82
3.2
1983- 2005 57.8 hm’/a, 4 495.2 hm’,
7.802 4 m, 0.339 2 m/a,
70. 4% 1999 .
1.6295m 0.0709 m/a, 1 307.2 hm”; 1999 \ 2002
14. 7% , 8123.4
1.644 3 m, 0. 071 5 m/a, hm® \
14.8%( 3)
. (
23 a )
458. 7 hm*/a ( 1b),2005 ( ) ,
65. 1% ,
, \ ( 64. 9%,
: 70. 4% ) (21. 8%,
, 14.8%), (13.3%,14.7%) (  3)
3 1983- 2005
! / / =
(m?* hm™?) /m /m /% (mea') (mea) /%
6785 - 7.8024 - 7.8328 0.39 - 0.3392 - 0.3560 4. 95 70.4 64.9
7686 - 1.6295 - 1.6041 - 1.56 -0.0709 - 0.0729 2. 82 14.7 13.3
10509 - 1.6443 - 2.6291 59. 8 -0.0715 - 0.1195 67.1 14.8 21.8
24980 - 11.0762 - 12.066 8.94 - 0.4816 - 0.5484 13.87 100 100
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