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Tablel Warning dassfication of farmland eco-environment qudity
Generd date
Oassfication Bed dae God dae Worse date Worg date
Normdl date Alert date
Vadue [10,8) [8.6) [6.,5) [5.,4) [4.,2) [2,0]
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Table2 Theindex sysemd the farmand eco-emvironment queity warning sysem

Warning generd index Warning source and omen index Warning index Warning index
A B. G (x10%) Dy
Warning index of farmland Warning source index Environment poll ution (x10%) D,

eco-environment quaity
() D3

(x10°m®) D,

So) (x10%) Ds

(x10%) Ds

G (%) D

Environment menagement (%) Dg

(%) Dg

(% Dy

B2 G O %) Du
Warning omen index Environment protection

@P ® by

Cs @P (%) Dz

Scio-economic ( %) Dy

) Dis

Okg hm"?) Dis

®(a) D17

Urban Sewege Discharge;  Indudrid Wadgewaters Discharge;  Heaw Metd Discharge;  Indudrid Wage Gas Bmisson;  Indusgtrid Sulfur Dioxide
Emisson; Ouput of Indugrid lid Wagtes;  Urban Sewage Treatment Rate; Indugtrid Wadewater Up-to- Sandard Discharge Rate; Indudria Wage
Gos Trestment Rate;  Industrid Slid Wagtes Recydling Rate; (DAutonobile Tail-gas Up-to- Sandard Emisson Rate; (Proportion of Ervironmental Investment
to DP; (D@P Gowth Rate; (BUrbarization Rete; (®Trafic How; (DFertilize Application Rete; (NSawage Irrigation Time

2.2 2.3

, 2.3.1
(1991 2003 3, , )
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3
Table 3  Index prediction for the farmand il eco-environment quaity warning sysem

Dy D2 D3 Dy Ds Ds Dy Dg Do Do Du D D1z Dy Dis Dis D1y
Year

1991 6422 10194 0.58 640 595 302 600 49.7 79.7 31 63.5 1.4 11.2 681 1736 250 38

1992 7101 11285 0.73 761 6.00 242 534 47.6 742 42 522 14 11.4 682 2052 421 39
1993 7466  945% 0.62 775 4.48 248 504 530 809 46 70.0 14 11.8 686 4220 423 40
1994 10109 10091 0.82 899 506 203 510 567 861 30 74.9 22 114 70.4 7891 430 41
1995 11477 10897 4.12 1016 6.65 327 555 618 79.5 40 64.0 25 11.5 70.8 7632 476 42
1996 12134 10548 0.98 912 473 346 529 612 8.1 40 66.0 14 11.8 711 10800 509 43
1997 13162 14165 2.78 1244 6.51 533 6.5 53.7 74.6 46 74.9 26 11.2 712 11315 558 43.5
1998 13753 9848 5.33 937 7.54 377 6.69 845 8.1 58 77.2 25 111 712 11769 616 43.5
1999 13299 8818 1.823 1103 897 500 674 840 87.0 60 80.2 29 109 723 11841 656 43.5
2000 12896 9790 1.286 1138 88 506 670 79.7 90.0 58 82.6 22 11.1 728 12002 837 a4
2001 12555 10958 0.105 1526 7.81 449 44.2 9.8 90.7° 76 82.9 21 11.1 739 12424 715 a4
2002 11152 10463 0.139 1587 7.36 418 54.7 9.0 933" 63 831 21 111 67.1 12784 701 a4
2003 11152 9449 0.029 1877 7.07 438 54.3 %.6 9%2° © 831 22 115 658 13183 701 a4
2004 9675 10072 0.011 1796 6.89 445 54.5 %.0 9.4 68 831 23 11.3 6L5 13908 665 a4
2005° 8210 10027 0.004 1936 6.67 433 6.00 100 100 70 90.0 24 113 60.0 14267 597 44
: * : (1999 2004) (1991 1997)
(1991 2003) (1991 2004) 1991 1993

Note: Data marked with  *” were predicted. Data reoources: Zhengzhou Satidica Yearbook (1999 2004) , Zhengzhou Qatidical Yearbook (1991  1997)
China Gty Qatidica Yearbook (1991 2003) ,China Environment Yearbook (1991  2004) , Zhengzhou Ervironmenta Protection Anndls  The data about inves-
ment in environment protection in the period of 1991 1993 were provided by the Zhengzhou Environment Protection Bureau

4
Table 4 Qiteriad the indexes o the farmand eco-environment qudity warning sysem
Warning index Qriterion Reference
(x10%) Historical data
(x10%) Historical data
(t) Hidoricd data
(% 10°md) Higtoricd data
D, (x10%) Higoricd data
(x10%) Higoricd data
(%) 100 Internationa standard
(%) 100 Nationd gandard
(%) 100 Nationd gandard
(%) 80 Sandard for Ecological Gity
O %) % o
10th Fve-year Han Environment Protection Han of Zhengzhou
@P @ 31 World Bank
P O o) 10 9] Research resuts
®( o) 70 @] Research resuts
® Historical data
O (kg hm?) 250 « )

(Provisond) Approaches to Quantitative Eval uation of Comprehensve
Managemert of Urban Environment
D(a) St by the author

Urban Sewage Discharge;  Indugrid Wadewaters Discharge;  Heavy Metd Discharge;  Indudrid Wade Gas Erisson;  Indudrid Sulfur Dioxide
Emsdon; Output of Indugrid Dlid Wades;  Urban Sewage Trestment Rate; Indudrid Wagewater Up-to- Sandard Discharge Rate; Indudria Wage
Gas Treatment Rate;  Indudrid Slid Waste Reclying Rate; @Autom)bile Tal Gas Up-to-dandard Rate; @Froportion of BErvironmental Invesment to QDP;
(D@DP Qowth Rate; (Urbanization Rate; (D)Traffic Fow; (®Fertilize Application Rate; (MSawage Irrigation Time
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Table 5 Weighed indexes o the farmland eco-ervironment quaity warning sysem
B B>
0.5000 0.5000 Weight
Warning index G G (03 Cs
W =BiGiDj
0.8333 0.166 7 0.2500 0.7500
Dy 0.0435 0.018 1
D, 0.260 7 0.108 6
D3 0.498 8 0.207 8
D4 0.086 8 0.036 2
Ds 0.086 8 0.036 2
De 0.023 4 0.009 7
D; 0.101 0 0.008 4
Dg 0.540 0 0.0450
Dy 0.216 2 0.0180
D1 0.0419 0.003 5
Dn 0.101 0 0.008 4
D1 1.000 0 0.1250
D3 0.0320 0.0120
D 0.061 8 0.023 2
Dis 0.1259 0.047 2
D 0.2314 0.086 8
Dy7 0.548 9 0.2058
6
Table 6 Warning indexes for farmland eco-environment quaity
Warning index of farmland eco-environment qudity
Index  Weight 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
D1 0.0181 10.00 9.07 8.58 4.97 3.10 2.21 0.81 0.00 0.62 1.17 1.63 3.55 3.55 5.56 7.56
D2 0.1086 7.43 539 88 762 611 6.76 000 807 1000 818 600 692 88 7.65 7.74
D3 0.20/8 891 863 88 846 227 816 478 000 658 7.5 98 97 99 9.8 98
D4 0.0362 10.00 9.07 89% 800 710 7.9 534 771 643 6.16 316 269 046 108 0.00
D5 0.036 2 6.73 6.61 1.00 8.71 5.17 9.44 5.48 3.18 0.00 0.31 2.58 35 423 4.63 5.12
D6 0.0097 7.94 1000 979 82 7.08 6.43 000 53 113 093 28 39 326 302 34
D7 0.008 4 0.17 0.05 0.00 0.01 0.09 0.05 0.28 0.30 031 0.30 7.13 9.4 8.96 9.00 10.00
D8 0.0450 0.41 0.00 1.03 1.74 271 2.59 1.17 7.04 6.94 6.14 9.01 9.05 9.16 9.24 10.00
D9 0.018 0 2.14 0.00 2.58 4.62 2.04 424 0.15 3.82 4.9 6.12 6.39 7.40 8.52 9.75 10.00
D10 0.0035 0.20 2.40 3.20 0.00 2.00 200 32 5.60 6.00 5.60 9.20 6.52 6.88 7.53 8.00
D11 0.008 4 2.99 0.00 4.71 6.00 3.12 3.65 6.01 6.61 7.42 8.04 8.12 8.16 8.17 8.17 10.00
D12 0.1250 0.00 0.00 0.00 4.73 6.59 0.00 6.95 6.59 8.98 4.31 3.77 4.13 4.5 5.09 5.81
D13 0.012 0 333 222 0.00 2.22 1.67 0.00 3.33 3.89 5.00 3.89 3.89 3.89 1.67 2.78 2.78
D14 0.0232 10.00 10.00 10.00 8.97 7.95 7.18 6.92 6.92 4.10 2.82 0.00 10.00 10.00 10.00 10.00
D15 0.0472 10.00 9.75 8.01 5.09 5.29 2.77 2.36 1.99 1.94 181 1.47 1.18 0.87 0.29 0.00
D16 0.086 8 9.99 7.09 7.05 6.93 6. 16 5.59 4.76 3.77 3.09 0.00 2.07 2.32 2.31 2.93 4.10
D17 0.205 8 0.00 0.00 0.00 0.00 0.00 0.50 0.50 0.50 0.50 0.50 0.50 1.00 1.00 1.00 1.00
5.22 4.55 5.10 524 371 4.28 3.22 334 49 405 4.5 5.07 5.29 5.35 5.62

\arning index
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Table 7 Resdtsd the early warning of farmand eco-environmenta qudity
Year o . Trend warning
Warning i ndex Sate warning
1991 5.22 “ " In the period of the 8th five-year
lp- |
1992 4.55 Ao |1995<|1991,J—t‘2_ﬁ?-|-:o.30220.2
1993 5.10 C Rapid deterioration trend
1994 5.24
1995 3.71 A1 “ " In the period o the 9th five-year
1996 4.28 Ao
1997 3.2 A |m<|1996,J—'t‘L:“-|-:o.04650.2
2=
1998 334 A1 Degradation trend
1999 4.94 Ao
2000 4.05 Ao
2001 4.50 Ao “ " In the period of the 10th five-year
2002 5.07 |2w5>|m,—'t'L:“=o.22220
2- U
2003 5.29 God trend
2004 5.35
2005 5.62
“ ”
(15 ) 1/2

5.62,
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AN EARLY WARNING SYSTEM FOR FARMLAND ECO-ENVIRONMENT QUAL ITY

—A CASE OF ZHENGZHOU CITY

Wang Ruling"  Chen Yinjur?
(1 Yelow River Water Resources Pratection Ingtitute, Zhengzhou 450004, China)
(2 Irgtitution o Agricultural Resources and Regional Planning, CAAS, Bejing 100081, China)

Abgract Based on daborate andyds d pollution sources of the il and a better understanding of the conplexity of the
il pollution, an early warning sysemfor eco-environment quality of farmand was established in light of the particularity of the
research ste (suburb). This sygem condgsof three nodd's, namely , eva uating nodd |, forecasting nodel , and early warning
nmodd. The sygem nonitors variation of il pollution intendty as is irfluenced by the socio-ervironmentd sysem and predicts
trends of the variaion of il environment qudity. Based on this undersanding , the warning sysemwas gpplied as tes-run to the
farmand in the suburbs of Zhengzhou city. The followi ng findings were oltained. (1) The eco-environment qudity of the farnr
land in the suburbs of Zhengzhou has experienced a process of variaion from rgpid deterioration to rdatively the worg and now to
getting better , which inplies that intendty of the dress o the socio-environment on il environment has a9 followed a smilar
process, i. e. rigng- the srongedt -declining. (2) In generd , the eco-environment qudity of the farmand in the suburbs of
Zhengzhou is not optimidic. It is, therefore, esentid to exert overdl control of al the factors that dfect il pollution, reduce
external environment’ s gressonfarmand il environment , inplement the work of early warning and prevention of il poll ution ,
and findly redize sugainable use o farmland oil.

Key words Warning index sysem; Warning sysgem; Farmland eco-environment ; Farmiand il environment



