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Research on the Sustainability of Agricultural Land Based
on Emergy Analysis in Zhoukou City
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Abstract. Taking Zhoukou City of He'nan Province as an example, and selecting statistical data from 2000 to
2008, this paper studied the sustainability of agricultural land in Zhoukou City from the perspective of ener-
gy. The results showed that: agricultural inputs were mainly dominated by the purchasing resources, the
proportion of which exceeded 90% of the total energy input, and industrial inputs largely depended on the in-
puts of fertilizer and pesticide, precipitation significantly affected the investment of renewable environmental
resources; agricultural outputs were mainly dominated by the crop growth and livestock, the proportion of
which about 99% . the fishery and forestry took a very low percentage, the structure of agricultural outputs
was relatively simple; the economic sustainability of agricultural land use has achieved initial success, while
ecological sustainability and social sustainability were at lower levels, the index of sustainable use indicated
that agricultural system had great vitality and a greater potential for development; the unsustainability was
expressed by a large number inputs of fertilizers, pesticides and a single structure of agricultural outputs.
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b ’ 59 % o b
10 a . ’
2000 45.76 % , 2009
2009 71.63%, . ,
2 2000—2009

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

/10" sej 1.00E+00 8. 84 9. 86 9.42 6.47 9.21 8. 94 9.03 8. 25 9.07 9. 27
/10" sej 6.63E+02 5.35 5.34 5. 34 5.34 5.34 5.33 5.33 5.33 5.33 5.33
/10% sej 1.54E+04 7.81 4.14 4.99 9. 20 7.30 6.51 5.76 6. 46 5.75 5.28
/10" sej 8.89E+03 4.47 2.37 2.85 5. 26 4.17 3.72 3.29 3. 69 3.29 3.02
/10% sej 2.90E+04 4.17 4.17 4.16 4.16 4.16 4.16 4.16 4.16 4.16 4.16
(R)/10* sej 1.31 0.92 1.01 1. 45 1.25 1.17 1.09 1.16 1.09 1.04
/10" sej 6.25E+04 3.88 3.88 3.88 3.88 3.88 3.87 3.87 3.87 3.87 3.87
(N) /10" sej 3.88 3.88 3.88 3.88 3.88 3. 87 3. 87 3. 87 3.87 3. 87
/10%! sej 4,62E+09 1.25 1.32 1. 36 1. 30 1.50 1.53 1.52 1.48 1.56 1.34
/10 sej 1. 78E+10 2.51 2.72 2.77 2.91 2.33 2.32 2. 34 2.49 2.32 2.46
/10% sej 2.96E+09 1.19 1.24 1.28 1.33 1. 60 1.70 1.73 1.75 1.77 2.28
/10% sej 2.80E+09 1.98 2.48 2.92 2.46 2.58 4.70 7.53 7.90 8. 30 8. 71
/10" sej 1. 62E+09 3.27 3.49 3.99 3.19 2. 87 2.96 3. 04 3. 14 3. 20 3.02
/10" sej 3.80E+08 3.16 3.35 4,08 3.79 3.99 3.80 3. 80 3.63 3.33 3.59
/10% sej 6. 60E+04 2.90 3.43 3.42 3.05 3. 39 3.52 3.54 3.55 3.61 3.92
/107" sej 7.50E+07 1.78 1.91 2.06 2. 14 2.26 2.36 2.45 2.52 2.64 2.77
/10% sej 1.59E+05 3.75 4.25 4,48 4.52 4. 85 4. 88 5.59 6.23 6.62 6.97
(F)/10% sej 6.56 7.13 7. 44 7.52 7.36 7.71 8.18 8. 47 8.59 8.79
/10% sej 3.80E+05 8.34 8.34 11.05 8.02 7.80 7.68 7.17 7.22 7.14 7.22
/10% sej 1.46E+05 2.72 2.52 2.77 2.14 1.73 1.51 1.19 0. 90 0. 04 0.02
/10 sej 2.70E+04 5.32 4.68 4.12 3.63 3.19 2.81 2. 47 2.17 1.91 1.68
(Ry) /10 sej 6.43 5.77 5.50 4. 64 4. 14 3.73 3.31 2.99 2.63 2.41
(U;)/10% s¢j 1.43 1. 39 1. 40 1. 36 1. 28 1. 26 1. 26 1.27 1.23 1.23
3.2 ; ( . . .
. ) 11.38% .
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3.3
3.3.1 ,
) Lol o
3 2000—2009
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
/10" sej 3.59E+04 2.28 2.22 2.06 0. 65 1.95 2.17 2. 87 2.44 2.82 3.31
/107" s¢j 6.80E+04 4.05 4.20 3.8 3.85 4.21 4.26 4.56 5.01 5.16 5.25
/10% sej 5.81E+04 0. 96 1.17 1. 27 0. 30 1.04 1.04 1. 60 1. 80 1.74 1.68
/10%" sej 6. 90E+05 3. 46 3.83 3.92 1.33 3.63 4.12 4.56 3. 66 4.71 5. 34
/10% sej 2. 70E+03 3.76 3.57 3.63 0.74 2.56 2.87 3.21 1.69 2.45 2.89
/10% sej 6. 90E+05 6.13 6.33 6.74 1. 89 4.75 5.09 5.13 4.98 5.24 5.51
/10%" sej 1. 90E+06 7.01 9.02 9.29 2.68 5.58 7.27 8. 20 7.06 5.94 4.76
/10% sej 2. 7T0E+04 3.21 3.77 3.96 2.95 4.10 4. 34 4. 85 4.97 5.09 5.34
/10% sej 5.30E+05 4.09 4.03 4.28 4.02 4.51 3.41 5.12 6.11 6.23 6. 85
/10% sej 2.23 2.53 2.59 1.07 2.01 2.26 2.51 2. 36 2.39 2.38
/10% sej 3. 17E+06 4.73 5.02 5.56 5. 80 6.01 6.09 6.53 7.11 4.99 5.31
/10" sej 1. 70E+06 1.92 1. 39 3.69 6.33 8. 74 17.56 27.67 42.17 44.98 49.55
/10" sej 1.71IE4+06  0.99 21.08 16.12 20.53 25.84 10.86 29.36 33.87 28.71 33.77
/10% sej 2. 00E+06 2.62 2.78 2.92 3.16 3.46 3.71 3.91 3.50 3.78 4. 00
/10" s¢j 4.40E4+06 3.37  2.62 2.24 2,24 18.33 19.07 14.96 4.49 4.49  4.86
/10% s¢j 5.00 5.30 5. 85 6.12 6. 37 6.48 6.95 7.50 5.42 5.76
/10" sej 3.49E+04 7.66 8.03 8.38 7.39 7.92 8.74 12.86 17.05 18.83 19.85
/10" sej 7.66 8.03 8. 38 7.39 7.92 8. 74 12.86 17.05 18.83 19.85
/10% sej 1. 20E+12 5. 89 6.41 44 5.15 8. 38 9. 26 9.83 10.81 13.34 14.30
/10% sej 5.89 6.41 6. 44 5.15 8. 38 9. 26 9. 83 10.81 13.34 14.30
(Usgu ) /10% s¢j 7.29 7.90 8.51 7.25 8. 46 8.83 9.55 9.97 7.94 8.27
cwci)
2000—2009 .
C 4>, 2000 5. 908 X 10" sej/km” .
2009 7. 129 X 10" sej/km? ., .
20.67%, . 3.3.3
s 5 2003 .
2008 . . .
, . .
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3.3.2 “ / . . 2000
” . 5. 615 2009 7. 386,
, 31.55%, 2003 2009
. . .
.
, [10] 1. 42[1zi ,
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2000—2009 0. 853 9.0% ,
~2.565, 5. 890120, 16. 8%,
’ b
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. 200. 67%, 3.3.7
o s . (ESD
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. ESI<1 .
3.3.5 ,
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[12]
, 2000 1. 445 X 10" sej/km? 2000—2009 , ESI
2009 1. 242 X 10" sej/km?, , , 2. 880
14.05%., 2002 2007 . ~6.853 ,
, ,2000—2003  ESI , 2004
. , 2003 11.59%,
3.3.6 . ESI . ,
o .
’ b o
4 2000—2009
/ /
(10"sej « km™*) (EYR) (ELR) (10"¥sej « km™*)
2000 5.908 4. 877 5.615 0. 853 1. 445 0.094 6.583
2001 6.575 7.449 6.126 1.072 1. 398 0.069 5.716
2002 7.179 7.116 6.574 1.149 1.413 0.075 5.721
2003 5.944 5.055 5. 960 1. 241 1. 379 0.109 4. 802
2004 7.261 5.713 7.353 1.372 1. 294 0.101 5. 359
2005 7.656 6.401 7.720 1.584 1.279 0.095 4. 874
2006 8. 387 7.267 8.314 1.871 1.276 0. 089 4, 445
2007 8. 805 7.066 8.702 2.052 1. 280 0. 095 4,242
2008 6. 786 7.634 7. 080 2.320 1. 249 0.091 3.051
2009 7.129 8. 180 7.386 2.565 1.242 0.088 2. 880
3.4
7 , ,
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