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Table 1  Principal analysis results of integrated development index of subsystems
/% 1%
1 5.30 75.77 75.77
2 1. 06 15. 18 90. 96
1 3.24 46.32 46. 32
2 1.48 21. 15 67.47
3 1.03 14.72 82.19
Table 2 Principal component score coefficient matrix
X 1 2 Y 1 2 3
X 0.137 6 0.007 5 Y1 0.147 2 0. 050 4 -0.454 0
Xy 0.183 9 -0.1130 Y2 0.292 7 —-0.096 3 0.122 8
X3 -0.186 6 -0. 1118 ¥3 0.197 9 0.270 9 0.5532
x4 0.186 4 0.1255 Ya 0.277 3 -0.026 3 -0.186 3
x5 0.013 8 0.9370 ¥s 0.268 1 -0.300 4 0.126 1
X 0.186 4 -0.1209 Y6 -0.1100 -0.3159 0.602 7
¥7 0.0320 0.6322 0.171 1
F(x)=0.757 7(M} M; - M) (X, X, - X,)"+0.151 8( My M; --- M3) (X, X, -~ X,)"
F(y)=0.4633( N, N] = N)) (Y, Y, = Y,) "+ 0.2115(N, N; - N)) (Y, Y, = Y;) '
+0.1472(Ny N - N)(Y, Y, = Y)"
XY F(x) F(y) i M\N F(x) F(y)
° F(x)  F(y»)( 1) (D¢ 3 Flx) F(y)
T D )
T D D R =
0.955 9 (2,
1 (1985—1994 ).  (1994—
2001 2000 ). (2001—2009 ) 1985 0. 004 1994
0. 427 2001 0.21 2009 0. 431,
1985—1995 1995—1999
2000—2009 ( 1)
1985—1995 1995—1999 1999—
2009 ( 2),
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Fig. 1  Evolution process of agricultural industry and resources
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Fig. 2 Integrated development and coupling coordination relationship of the system
25 a
20 80
1986
1985—1995 12% 44% 21
~ N 10 a

0.53

0. 81,

90



1652 26
1995 86% 55%
. 1999
48% 77 %
1999 4. 19 2001
10. 11;
46% 0.51 0.25
1999
( 1o
25 a -
D N 2)
1995 (D =0.616)
2009 (D =0.701) ,
2.2
DEAP 2.1 3)
( ) DEA
3 1985—2009
Table 3 Agricultural industry — resources system coupling relative efficiency of Zhifanggou Watershed from 1985 to 2009
1985 1. 000 1. 000 1. 000 1998 0.931 0. 969 0. 960
1986 0.962 0.988 0.973 1999 1. 000 1. 000 1. 000
1987  0.878  0.978  0.898 2000 1.000  1.000  1.000
1988 1.000  1.000  1.000 2001 0.829  0.860  0.964
1989 1. 000 1. 000 1. 000 2002 0. 906 0.907 1. 000
1990  1.000  1.000  1.000 2003 0.725  0.820  0.885
1991 0.839  0.920 0.912 2004  0.778  0.843  0.922
1992 0.776 0. 880 0. 883 2005 1. 000 1. 000 1. 000
1993 0.782  0.883  0.885 2006 0.950  0.960  0.990
1994  1.000  1.000  1.000 2007  0.864  0.960  0.900
1995  0.962  0.967  0.994 2008  1.000  1.000  1.000
1996  0.852  0.936  0.910 2009  1.000  1.000  1.000
1997  0.895  0.903  0.991 0.917  0.951  0.963 - -
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Table 4  Output deficiency and input redundancy in relatively ineffective year
/kg /
1986 11 861 0 0 0 0 0. 004 0.025
1987 21 671 1 030 0 0 0 0.030 0. 090
1991 0 0 0 0. 006 0 0.071 0.270
1992 8 287 0 0 0 0 0.118 0.428
1993 1793 0 0.110 0.015 0 0. 067 0.501
1995 6324 0 0 0 0 0. 009 0. 347
1996 6 488 0 0 0 0 0. 051 0. 405
1997 5 830 0 0 0 0 0.079 0.736
1998 5187 0 0.299 0 0 0.011 0.231
2001 4109 0 0. 408 0 0 0.08 2.596
2002 0 0 0.163 0 0 0.025 2.704
2003 0 0 0. 036 0 0 0.173 4.746
2004 0 0 0. 084 0 0 0.201 4.642
2006 0 0 0. 120 0 0 0. 086 1. 140
2007 0 0 0. 162 0 0 0.063 1.204
7 950 1 030 0.173 0.011 0 0.071 1.435
199 360 121 941 0.520 0. 040 - 0.610 6. 640
0. 040 0. 008 0. 331 0.289 0 0.117 0.216

= / o



1654 26

(2) DEA ( )

87.6% “ 7

DEA
33.1% 28.9%;,
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Evaluation of the Agricultural Industry — Resources System
Coupling Effect in Zhifanggou Watershed
Based on Water and Soil Conservation

XIA Zidan' WANG Jigun'’
(1. College of Resources and Environment Northwest A & F University Yangling 712100 China;

2. Insitute of Soil and Water Conservation CAS & Ministry of Water Resources Yangling 712100 China)

Abstract: The coupling of agricultural industry — resources system is characterized by not only the
degree of two subsystems coupling coordination function but also the coupling efficiency. Cou-—
pling coordination degree model and DEA method was used to evaluate the agricultural industry —
resources system coupled effect in Zhifanggou Watershed. The results showed that: soil and water
conservation improved regional agricultural resources conditions promoted the agricultural indus—
try development and improved their coupling coordination degree during the 25 years in the
study area agricultural industry comprehensive value and agricultural resources comprehensive
value increased by 0. 427 and 0. 764 respectively the combination of coupling coordination de—
gree increased 0. 672. However during the 10 years after the implementation of cropland conver—
sion since little or inadequate utilization of resources the development of agricultural industry
has been obviously lower than the increase of agricultural resources caused the coordination de—
gree of system coupling fluctuated and appeared to fall again in the final and a crisis in system
coupling coordination was made. In addition compared to the significant and continuous improve—
ment of resources and environments the conversion efficiency from resources conditions to indus—
trial benefit only changed in a small fluctuation amplitude water and soil conservation worked lit—
tle in improving the system coupling efficiency. According to the results of DEA projection analy—

sis the reasons were as follows: under the circumstances of little or inadequate utilization of
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woodland and grassland resources the agricultural structure and resources structure differed great—
ly and the system structural contradiction affected its coupling efficiency and system evolution
process lurked in a large crisis. Therefore we need to ensure relevant economy and policy envi-
ronment which will benefit to making full use of woodland and grassland resources and to develop—
ment of animal husbandry forestry and fruit industry. Then the system resources and industrial
structure need to be optimized and the way of the resource utilization and industrial development
need to be changed.

Key words: conservation of water and soil; agricultural industry—resources system; coupling coor—

dination degree; DEA; Zhifanggou Watershed



