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Analysis of Growth Drags to Land and Water Resources in Urbanization
—A Case Study of Xi’ an City

DU AN Dong ping, XUE Ke-she

(Department of Environmental Science, Northwestern University, X{ an, Shaanxi 710127, China)

Abstract: Based on the conceptual model of growth drag and some relevant researches, a growth drag model
to water and land resources in the development of urbanization is introduced. By taking X1 an City as an ex
ample, the decline of levels due to restrictions of land and water resources is calculated and analyzed using the
revised growth drag model and econometric theory. Results show that because of the constraints of water re-
sources, urbanization rate may decline by 0. 010875% annually. Because of the constraints of land resources,
urbanization rate may decline by 0. 004696% annually. Total growth drag is about 0. 015571% and the role of
water resources is greater. T his is mainly dueto the growth of land resources in X1’ an City, the intensive use
of land and water resources, and a decline in capital elasticity. In view of the trend of change about the use of
resources over time, however, the damping data fo Xi’ an City may become greater in the future.

Keywords: growth drag; Xi' an City; urbanization; economic growth; water and land resources
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2 Wmiiks Growth Drag WY
1 é}:ﬁ?i‘[’ﬁ'ﬁ Growth Drag *ﬁﬂ_—@‘ 2.1 Growth Drag
Romer growth drag , . ’
, 137 151
, growth drag ’ ’ : Gbp
Y(1)= K(0)'W()'T (1) [A()L()] """
0.B> 0, ¥> 0, a+ Br v< 0) (1) u= a+ blny (8)
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3l growth drag
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(1- = B v)yInl(oL()) (2) a= = % b=y ;
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Y(n— g GDP
d — _Lg_l 14
rag: (1- q) A (14)
3 ZHlatr :
3.1 , ,
, 107 40 — i
109°49 | 3342 —34°45 | 998 3 km" 8 ,
5 2 2 2 2 2
(1
3.3
3.3.1 B 2 43E 69 4 0e eviews 3. 1
[810] ADF ,
SC , , 5%
, , 14
39 (t),InK(t), nT(t), InW(t), InL (1)
« » 1991 —2006 16 a ’
95%
, GDP (2
1 1991—2006 GDP
GDP/ / / / /
108 108 km? 10°m? 1 % 104 /
1991 136.14 307 573 7 161. 4 35.2 37. 51 347.65 3916.01
1992 164.85 384 826 7 123.7 35.2 37. 94 357.51 4611.06
1993 229.56 750 640 7 086. 6 35.2 38. 17 363.70 6311.80
1994 289.82 855718 6 770. 1 35.2 38. 84 364.56 7 949.86
1995 330.35 1034184 6 663. 3 35.2 39. 45 372.60 8 866.08
1996 406.95 1 143763 6 758. 6 35.2 39. 90 379.29 10729.26
1997 488.82 1169014 6 678.9 35.2 40. 41 385.14 12692.01
1998 525.85 1 547 958 6 723. 4 35.2 40. 67 393.95 13348.14
1999 577.29 1 973 060 6 614. 6 35.2 40. 94 400.43 14 416.75
2000 646.13 2 323 676 7 570. 4 26.7 41. 54 389.10 16 605.76
2001 734.86 2 877 233 7 501. 0 26.7 42. 11 389.30 18 876.44
2002 826.68 3 381503 7 468. 9 26.7 42. 71 397.16 20814.78
2003 946. 66 4 781 002 7 708. 1 26.7 43. 66 404.92 23378.94
2004 1102.39 6 466 857 8 512. 4 26.7 43.93 409.57 26915.79
2005 1270.14 8 351 046 8 479. 8 26.7 44. 94 415.83 30 544.69
2006 1473.68 10 666 215 8 347. 6 26.7 45. 65 422.15 34 908.92
(1991 —2006)
2
ADF 1% 5%
AlnY(t) 1 - 3.638 635 - 4.068 1 - 3.1222
AlnK (t) 1 - 4.070710 - 4.068 1 - 3.1222
ALNT (t) 0 - 3.702 282 -4.011 3 - 3.1003
AlnW (i) 0 - 3.741 657 - 4.011 3 - 3.1003
AlnL(t) 0 - 3.556238 -4.011 3 - 3.1003
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