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Study on assessing methods for the sustainable development trend
of agroecosystem’s

LI Quan*Shengl aYE XU*JUH2 (1. Environmental science Research and Design Institute of Zhejiang Province,
Hang zhou 310007 ,China;2. Agroecology Institute s Zhejiang University, Hangzhou 310029 ,China)

Abstract: Based on the analysis of succession processes of agroecosystems,this paper puts forward the con-
ceptual framework for the development trend of agroecosystem’s sustainability which embraces the inter-
year coefficient of variation,the rate of change in temporal development slope and the initial threshold level
of assessment indicators. The study of Deqing County, as an example ,indicates that the county’s coefficient
of development trend of agroecosystem’s sustainability is 0. 657,being at the middle and upper level.
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Table 1 Assessment indiators and system’s development targets
(10°hm?) %) %) (kg/hm?) (kg)
B (%) . . i . (yuan)
Assessment  Cultivated Natural growth . Soil organic Unit grain Average .
o Vegetation . X Average income
indicators land rate of matter yield of grain X
. rate : . per capita
area population content cultivated land  per capita
(XD
Development 21. 33 5.0 45 3.2 13500 600 6000
targets (X;)
3.2
o ( s2=1.2.3.".
8 1991 (1992 .1993  .-=-.1998 ).
C, = (0.016 0.033 0.054 0.079 0.111 0.152 0.216 0.339)
o 2 ’
3 ° Cz; (73, H
Cy, = (0.143 0.143 0.143 0.143 0.143 0.143 0.143)
Cy; = (0.333 0.333 0.333)
3.3 0~1
3.3.1 0~1 2 1991~1998 N
1 1 %%
) = —1 o3
05, V2w
Fo) = J 1()ds,
LOSF(0)<1, 0 .
1—F@) PO 3,
3.3.2 0~1
0.5, o 1991

» 2020
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Table 2 Inter-year coefficient of variation and their average value and average variance
(Si0) (o5i)
Year 1991 1992 1993 1994 1995 1996 1997 1998 )
Average value Average variance

! 0.003 0.019 0.033 0.033 0.005 0.004 0.005 0.006 0.013 0.012
2 0.259 0.317 0.577 0.213 0.608 0.046 0.481 0.125 0. 328 0.194
2 0.033 0.035 0.031 0.020 0.015 0.012 0.014 0.002 0. 020 0.011
! 0.000 0.003 0.010 0.006 0.000 0.000 0.003 0.000 0. 002 0. 003
® 0.012 0.014 0.105 0.087 0.011 0.035 0.032 0.063 0. 045 0. 034
¢ 0.184 0.041 0.142 0.044 0.005 0.024 0.021 0.061 0. 065 0. 060
@ 0.019 0.127 0.160 0.314 0.206 0.089 0.070 0.081 0.133 0. 087

(DCultivated land area; @ Natural growth rate of population; @) Vegetation rate; @) Soil organic matter content; (5 Unit

grain yield of cultivated land ; ©) Average g

rain per capita;(7)Average income per capita

3 0~1 Catir)

Table 3 Zero-to-one assessment value («;,)of inter-year coefficient of variation

Year 1991 1992 1993 1994 1995 1996 1997 1998
®© 0. 802 0. 308 0. 052 0. 046 0.758 0.770 0.742 0.715
® 0.638 0.522 0.100 0.723 0. 075 0.928 0.216 0. 854
® 0.118 0.092 0.161 0.496 0. 681 0.761 0.694 0. 945
@ 0. 841 0.472 0.013 0.122 0. 841 0. 841 0.472 0. 841
&) 0.833 0. 816 0. 040 0.106 0. 839 0.621 0. 646 0.293
& 0.024 0.657 0. 099 0.637 0. 840 0. 755 0.769 0.526
C 0. 905 0.528 0. 380 0.019 0.201 0. 695 0.765 0.724
(D~@ see table 2
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Table 4 Zero-to-one assessment value(v;,)of the rate of change in temporal development slope
Year 1991 1992 1993 1994 1995 1996 1997 1998
@ 0.415 0.074 0. 007 0. 006 0. 362 0375 0. 345 0. 684
@ 0.216 0. 745 0. 069 0.263 0.874 0.532 0. 828 0. 355
® 0.992 0.995 0. 986 0. 885 0. 764 0. 683 0.753 0. 337
@ 0. 500 0.212 0. 007 0.948 0. 500 0.500 0. 790 0.500
® 0.353 0. 339 0. 027 0.929 0.516 0. 679 0. 664 0. 104
© 0. 009 0.275 0.029 0. 720 0. 455 0.614 0.599 0.194
@ 0. 264 0.776 0. 865 0. 998 0.946 0. 646 0.577 0.618
(D~ Dsee table 2
5 0~1 (l):/)
Table 5 Zero-to-one assessment value (/;,)of initial threshold level
Year 1991 1992 1993 1994 1995 1996 1997 1998
© 0.997 0.978 0.947 0.916 0.912 0. 908 0.903 0. 909
@ 0.668 0.919 0. 508 0.410 0.769 0. 804 1. 000 1. 000
® 0. 820 0. 849 0.876 0.893 0.907 0.918 0.931 0.933
@ 0.975 0.972 0.963 0.969 0.969 0.969 0.972 0.972
©® 0.758 0. 747 0.673 0. 734 0.743 0. 769 0.794 0. 745
® 0.903 0. 868 0.753 0. 787 0.783 0.802 0. 818 0.770
@ 0. 225 0. 256 0. 300 0.412 0.507 0. 554 0.594 0. 644
(D~ see table 2
4.2 . .
N ’ 0~1 °
4.3 s
[ 1] Hansen JW.Is sustainability a useful concept? Agricultural System1996,50:117~143.
[ 2] Hansen JW and Jones JW. A system framework for characterizing farm sustainability. Agricultural System .. 1996.
51:185~201.
[3] .1990. 54~71.
[4] , , . . : ,1990. 55~56.
[5] ,1996. 253~275.
[6] ,1998 12 5

7]

,1999 3 1,



