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Pollution Assessment of Rice Agriculture in the Taihu Lake Watershed Based on the Pollution Footprint: A
Case Study of Changzhou City and Yixing City, China

LI Jing"2, MIN Qing-wen", LI Wen-hua', JJAO Wen—jun', YUAN Zheng'*

(1.Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China; 2.University of
Chinese Academy of Sciences, Beijing 100049, China )

Abstract: Rice agriculture has been proved to make a great contribution to the food quantity security, but farmers are driven by economic in—
terests to overuse the pesticides and chemical fertilizers. The water environment is getting worse and worse. Based on the first national census
of pollution data and the production and drainage coefficient of the pollutants, this paper calculated pollutant (COD, TN and TP) quantity in—
lets into river from rice agriculture. The pollution footprint based on the pollution footprint model and the pressure index of pollution based on
the pollution pressure model were also calculated. The results showed that the river discharge of COD and TN took the most part in that of
COD, TN and TP. The river discharge of COD, TN and TP was 792.96 t-a™', 605.28 t-a™ and 27.16 t-a™ respectively. The pollution footprint
of TN was the largest, which was 3 944.50 hm? the second was the pollution footprint of TP, which was 2 578.95 hm?, the smallest was the
pollution footprint of COD, which was 523.52 hm% The pollution pressure index of rice agriculture was 2.10, indicating that the river is in a
moderate pollution stress condition. So the pollutant river discharge of the rice agriculture is beyond the carrying capacity of the local waters.

Keywords: rice agriculture; COD; TN; TP; pollution footprint; pollution pressure; Taihu Lake Basin
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Table 1 Fertilizer loss coefficient of different land use

in the study area
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FIFAX kg 667 m> kg 667 m?  kg-667 m>
[RapapiTali i 1.496 3.014 0.185
PRI 7KH 1.314 1.003 0.045
[7E] 1.496 2.043 0.146
Tt 1.496 1.410 0.021
g LS 1.496 0.565 0.052
frheix 7KH 1.314 1.003 0.045
[7E] 1.496 0.491 0.234
Tt 1.496 1.410 0.021
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Figure 1 The location of the study area
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Table 2 Coefficients of losing into rivers of pollutants in the Taihu Lake Basin
159 Calk R PN A AH G K7 R
COD 0.8~1 0.6~0.9 0.1~0.2 0.1~0.3 0.5~0.8 0.8~1
NH;-N 0.8~1 0.6~0.9 0.1~0.2 0.1~0.3 0.5~0.8 0.8~1
TN 0.8~1 0.6~0.9 0.1~0.2 0.1~0.3 0.5~0.8 0.8~1
TP 0.8~1 0.6~0.9 0.1~0.2 0.1~0.3 0.5~0.8 0.8~1
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Table 3 COD, TN and TP river discharge of rice agriculture in the

study area (t+a™)

B5IK A
COD TN TP

TN &IET 115.71 88.33 3.96
MR BH T 234.04 178.65 8.02
M X 119.19 90.98 4.08
HMHELX 67.14 51.25 2.30
FIMRT X 0.02 0.02 0.00
AP X 0.95 0.72 0.03
B P EEHE X 1.81 1.38 0.06
F4TT 254.09 193.95 8.70
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AT H/NT 6.06 t-a, TN AJi /N T 4.63 t-a™', TP
A H/NT 021 tra™,

2.2 BBIERTHER TSI

HRHE A T s G R iR (X 2~ 4), 45
AR IXAEVEAR L COD TN H1 TP A [ 5 By 38 45
A, RSB RIS XAREREL L COD V5% il (TN 15
e A TP 5 Y 23l , 4 X B R A5 R W3k 4.

MF 4 FETLIE H, BFSEIX 2007 AEREVEAR A
BLYi5 Y /230y 523.52 h?, L rbrEr 24 BERH 7 A
BHE XA WL G R AR IR A 167.75 154.52 hm® F1
78.69 hm?, =3 Z Fl o BRI IX R Al A B4 15 G
SRR 76.59% s BFSE X 2007 AEARAEAO A TS5 G4 2 308
k1 3944.50 hm?, Horp e 24Tl BEBH T At X AE fE AR

COD Ajf&(t-a™)

B <s.06

[ 16.06~13.03 N
B 3.03-21.70 +
-0

e &1
AR g

?Eﬁh‘%ﬁ@ B i
ihmnﬁ HRg

0 10 20 40km

2 AREBEIERL COD HiM M= EEE
Figure 2 Spatial distribution of COD river discharge from rice

agriculture in the study area
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Figure 3 Spatial distribution of TN river discharge from rice

agriculture in the study area
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Figure 4 Spatial distribution of TP river discharge from rice

agriculture in the study area
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Table 4 Pollution footprint of rice agriculture in the study area (hm?)

v Y 3k =
WA LT 76.40 575.61 376.34 575.61
M B T 154.52 1164.23 761.18 1164.23
BN RE X 78.69 592.91 387.65 592.91
HINFILX 44.32 333.96 218.35 333.96
HHIRT X 0.02 0.11 0.07 0.11
HINB X 0.63 472 3.08 472
B P EEHE X 1.20 9.02 5.90 9.02
BT 167.75 1263.95 826.38 1263.95
Gt 523.52 3 944.50 257895 394450
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fh76.59% ; BFFTIX 2007 4EREVEAO B 15 e 508 Ky
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W5 Y SR IMK K R 826.38 .761.18 hm? Fl1 387.65 hm?,
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Figure 5 Spatial distribution of COD pollution footprint from rice

agriculture in the study area
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Figure 6 Spatial distribution of TN pollution footprint from rice

agriculture in the study area
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Figure 7 Spatial distribution of TP pollution footprint from rice

agriculture in the study area
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Figure 8 Proportions of different pollutants discharged from rice

agriculture in the study area
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Figure 9 Spatial distribution of pollution footprint from rice

agriculture in the study area
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Table 5 Pollution deficit /surplus of rice agriculture in the study area

WX VYR TSYGRE SRR TSR

hm? hm? hm? Bk

WIMAIET  575.61 432.96 -142.65 133
FWINBERET 1 164.23 442,68 ~721.55 2.63
HWMERBEX 59291 316.66 -276.25 1.87
HWHHEAGK  333.96 19.40 -314.56 17.22
HINKT X 0.11 15.63 15.51 0.01
BN B IX 472 0.70 -4.01 6.70
WHNEEX  9.02 2.53 -6.49 3.56
T 1263.95 645.71 -618.24 1.96
At 3944.51 1 876.27 -2 068.24 2.10
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Figure 10 Spatial distribution of pressure index of rice agriculture

in the study area
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