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Estimation on Non—point Source Pollution Loads of Crop Farming in Hai Basin
ZHU Mei', WU Jing—xue', ZHANG Xi-san*

L.Institute of Agricultural Economics and Development, Chinese Academy of Agricultural Sciences, Beijing 100081, China; 2.Tianjin Sur—
vey & Design Institute Ministry of Water Resources Tianjin 300222, China
Abstract Chemical fertilizer applied in crop farming is one of the main sources of agricultural non—point source NPS pollution. There are
two patterns of chemical fertilizer NPS pollution, one is polluted by surface runoff, and the other is polluted by underground leaching. First,
we divided the whole river basin into fifteen water districts according to its water system and landform. Then we estimated the NPS loads by
way of surface runoff and underground leaching on the basis of each county. Finally we added up the NPS loads of all counties in each water
district and each province respectively. By setting up and applying Export Coefficient Modeling approach for crop farming, the thesis estimat—
ed TN and TP loads by means of surface runoff and underground leaching in Hai Basin on the basis of each province and water district. Vary—
ing export coefficient was adopted according to different landform and precipitation. In 2007, TN loads through surface runoff totaled
51 966 t, TP loads 7 976 t, in which Hebei Province accounted for the largest proportion of 57% and 58% respectively; Tuhaimajiahe Plain
and Heilonggang Yundong Plain occupied the biggest share of 20% and 15% for TN loads, 20% and 16% for TP loads respectively. TN loads
through underground leaching totaled 195 875 t, TP loads 140 t, in which Hebei Province accounted for the largest proportion of 55% and
53% respectively; Tuhaimajiahe Plain and Heilonggang Yundong Plain occupied the biggest share of 19% and 13% for TN respectively.
Keywords Hai Basin; crop farming; NPS loads
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1

Table 1 Water districts in Hai Basin

/km?
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Table 2 Planting area of main crops in Hai Basin 10* hm?
i ) @ ® @ ii 1ii v
295 197 41 139 1 9 2 7 70 115
434 292 105 162 14 9 68 2 63 29
8 653 6 168 2412 2 863 85 181 680 498 1180 638
1413 1231 59 765 1 74 1 64 87 37
1 853 1393 776 516 41 25 63 146 237 31
2 810 1 965 1018 890 9 25 405 51 382 54
461 329 32 99 0 5 0 29 32 2
96 83 - - - - 0 0 3 17

16 015 11 659 4 443 5433 151 327 1217 797 2 054 923
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Table 3 Export coefficient of TN and TP for different kinds of

crops in Hai Basin

1% 1%
TN TP TN TP
1.555 0.275 - -
0.563 0.350 0.863 -
1.001 0.393 1.464 -
0.860 0.427 2.104 0.037

0.727 0.437 0.976 -
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Table 4 Modification to the export coefficient of TN and TP of different water districts in Hai Basin
/mm
TN TP
564 0.76 0.70
595 1.00 1.00
404 0.47 0.32
423 0.42 0.28
533 1.00 1.00
517 1.00 1.00
581 0.93 0.91
543 1.00 1.00
571 1.00 1.00
595 0.71 0.60
501 1.00 1.00
532 0.76 0.68
630 1.00 1.00
529 0.47 0.34
564 1.00 1.00
5 / km? 22 444 km®
Table 5 TN and TP loads through surface runoff and underground 17.33% 35%
leaching of each province and water district in Hai Basin 36%.
195875t
TN/t TPt TNt  TPh 140 t
7 1098 181 5241 1
14 2281 352 8444 11 ’
15 1066 133 6566 1 3% 53%.
17 1196 146 8702 0
20 3829 640 12547 7 19%  13%.
16 3446 541 1159 11
12 1722 289 6364 2 .
31 7786 1304 25365 11
21 5065 765 17433 17 :
32 2165 309 9465 4
20 5268 814 18643 20 °
19 1885 293 7723 3
10 2821 398 8931 9
19 1749 222 11864 3 o
32 10 589 1589 36991 40 1
285 51966 7976 195 875 140
13 1560 269 6484 3 ’ ’ ’ ’ ’
12 1621 256 5665 3
142 29561 4652107 781 74
44 2332 294 14285 1 ©
34 648 951 21614 23 2
29 9619 1468 34249 36
9 641 72 4470 0
2 144 15 1327 0




1912 2010 10

s
3

i 4 He/%
3
8

20.00 +
10.00 +
ool . 1 | N I : s e
e K CElA g ] 7 ITES 2 3 iy
B &&. T BARHRBALBEAKLE
Figure 1 Proportion of TN loads through surface runoff of each province
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Figure 2 Proportion of TN loads through surface runoff of each water district
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Figure 3 Proportion of TP loads through surface runoff of each province
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Figure 4 Proportion of TP loads through surface runoff of each water district
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Figure 5 Proportion of TN loads through underground leaching of each province
20.00 -
—
16.00 +
& 1200} ]
=
&
‘m 8.00F
“n 0 L] L0l
°°°|;|aﬁﬂ «e@l—l@'«e@#e}@s}xﬁ'
\6
,—@&3 Ead 05> asgﬁﬁ :@;‘%‘ﬂ’ ,@‘* ﬁﬁ' ﬁ&ﬂ' ,ng\\\ qﬁ&ﬂ’ ‘f({&\» o g&‘ e@@ﬂ‘
’@‘ ??i' %7 ,&‘?\ ,@,‘{“\ ,@5‘- £ *‘ﬁ‘ ﬁ_
‘Q‘@ @ %’ﬁ' @ ¥
“fé'* & &t
ﬁ\ &
E 6 E=RXMTHBELBRAMELILE
Figure 6 Proportion of TN loads through underground leaching of each water district
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Figure 7 Proportion of TP loads through underground leaching of each province
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Figure 8 Proportion of TP loads through underground leaching of each water district
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