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Abstract: The improved output coefficient method was used to estimate the agricultural non-point source pollution ( ANP)
emissions in 2016 in China. The environmental impact and pollution severity of ANP were evaluated by unit area load
coefficient and equal standard pollution load index, respectively. The pollution emission characteristics were identified by
cluster analysis, and the change of ANP emissions and its main sources were analyzed. The results showed that the nitrogen
and phosphorus emissions of ANP in China in 2016 were 2. 943 million tons and 0. 331 million tons respectively, and
farmland planting and livestock breeding were the main sources of total nitrogen and phosphorus emissions respectively.
Compared with 2007, the nitrogen and phosphorus emissions of ANP in China increased by 8. 8% and 16. 4% respectively
in 2016, which mainly came from livestock breeding.
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Tablel ANP emission of provinces and cities and contribution rate of various industries in 2016 in China

G R, O i —
wmoomw R TR wm o we ke O UTUURY km o we ke
T FREE FRAA FdE FREH R
1 TS 39.95 2.60 59.29 39.98  0.73 6.84 0.45 17.16  81.93  0.91
2 b | 31.57 1.89 46.80 51.85  1.35 3.23 0.19 22.81 74.87 2.32
3 ok 17.53 0.93 73.86  24.21  1.93 2.43 0.13 32.32  52.29 15.39
4 R 17.02 0.95 40.58  48.06 11.36 1.88 0.16 15.61  71.07 13.32
5 Wb 14.98 0.81 50.09 32.87 17.04 1.67 0.16 24.34  63.58 12.08
6 W 14.33 0.68 46.87 48.12  5.01 1.66 0.09 31.81  37.18 31.01
7 VAN 14.31 1.40 58.87 34.90  6.23 1.65 0.08 36.79  54.57  8.64
8 oo 13.63 1.12 20.51  68.50 10.99 1.46 0.08 46.59 48.77  4.64
9 BApyT 13.48 0.29 30.13  69.16  0.71 1.28 0.09 8.74 87.56  3.71
10 7B 12.54 0.90 73.69  22.92  3.39 1.23 0.05 56.20 37.60  6.21
11 i} 11.29 0.48 61.14 35.27  3.59 1.19 0.02 53.37  42.00  4.63
12 T 10.98 0.75 16.06  79.99  3.95 1.18 0.08 41.37  51.40 7.23
13 Mo 10. 46 0.22 73.99  23.19  2.82 0.98 0.02 28.81 70.16  1.03
14 VAR 7.42 0.44 54.52  42.09  3.38 0.90 0.05 44.13  50.66  5.21
15 Be g 7.35 0.36 70.50  28.63  0.87 0.83 0.02 77.63  20.07  2.29
16 = ™ 7.15 0.19 87.67 10.91  1.43 0.66 0.06 46.93  39.89 13.19
17 o 6.92 0.04 57.21  42.26  0.52 0.50 0.02 69.33 28.06 2.6l
18 oL 6.45 0.63 57.99  33.16  8.85 0.47 0.00 38.24  60.85  0.91
19 NEain 5.84 0.05 52.48 47.14  0.37 0.45 0.03 39.54  59.88  0.58
20 &M 5.61 0.30 36.60  62.99  0.41 0.44 0.02 25.15  73.99  0.87
21 1T ) 4.95 0.32 70.23  29.49  0.28 0.43 0.02 68.00 15.21 16.79
22 oM 3.91 0.22 81.93  9.59  8.48 0.41 0.12 63.94 25.15 10.91
23 H R 3.57 0.08 57.60 42.05  0.36 0.40 0.05 54.71  40.57 4.72
24 WO 3.41 1.00 66.44 23.29 10.28 0.27 0.00 61.26  36.05  2.70
25 & Ok 3.08 0.37 71.87 24.83  3.30 0.21 0.00 66.79 31.94  1.27
26 ¥ A 2.00 0.30 27.68  68.37  3.95 0.20 0.18 20.12  52.95 26.93
27 K B 1.82 1.61 45.60 39.13 15.27 0.08 0.01 39.85  40.07 20.08
28 | A 1.05 0.62 69.34 25.01 5.65 0.07 0.04 41.02  44.32  14.66
29 A3 0.75 1.19 63.35 31.01 5.64 0.07 0.11 48.90 36.79 14.31
30 (il 0.50 0.00 98.93 1.07  0.00 0.03 0.00 98.57 1.43  0.00
31 i 0.44 0.01 36.33  63.67  0.00 0.02 0.00 38.69  61.31  0.00
A1t 294.29 53.77 41.94  4.30 33.12 32.72  60.11  7.17
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Table 2 ANP unit area load factor and its classification and equivalent pollution load index in provinces and cities in 2016 in China

B RS G g R EIREE R

gl oA o B R __ .

RHEFH FEFE AN A RERE EEFEE KRN it
i ZK 582.44 % % * 10.75 7.25 0.13 18.13* 2.67 12.73 0.14 15.54 "
e ] 253.13*** 4.38 4.85 0.13 9.36* 1.09 3.58 0.11 4.78*
oA 102.07 * * * 6.22 2.04 0.16 8.42* 1.64 1.71 0.16 3.51*
IS 176.60* * * 0.28 0.33 0.08 0.69 0.16 0.26 0.08 0.50
i 117.17*** 0.50 0.33 0.17 1.00 0.18 0.21 0.17 0.56
B 101.71*** 0.31 0.31 0.03 0.65 0.14 0.20 0.03 0.37
MR 212.79%** 1.14 0.67 0.12 1.93 0.27 0.71 0.14 1.12
oo 203.30* * * 0.13 0.44 0.07 0. 64 0.07 0.32 0.06 0.45
Ly RIR 27.06 0.48 1.11 0.01 1.60 0.17 0.41 0.01 0.59
7B 110.57 * * * 0.74 0.23 0.03 1.00 0.20 0.24 0.03 0.47
i 68.20* 0.32 0.18 0.02 0.52 0.16 0.11 0.02 0.29
a7 115.09* * * 0.53 2.65 0.13 3.31* 0.17 1.69 0.07 1.93*
Py 32.46 0.33 0.10 0.01 0.44 0.14 0.11 0.01 0.26
b} 70.30 0.18 0.14 0.01 0.33 0.09 0.10 0.01 0.20
(i 31.74 1.91 0.78 0.02 2.71 0.64 0.26 0.02 0.92
= 28.29 0.30 0.04 0.00 0.34 0.15 0.04 0.00 0.19
oo 2.13 0.36 0.27 0.00 0.63 0.08 0.04 0.00 0.12
W 84.85" * 0.28 0.16 0.04 0.48 0.12 0.10 0.03 0.25
e 5.22 0.72 0.65 0.01 1.38 0.21 0.34 0.01 0.56
H O 30.44 0.42 0.72 0.00 1.14 0.11 0.33 0.00 0.44
T 38.10 2.59 1.09 0.01 3.69* 0.67 1.02 0.01 1.70*
O 31.79 0.30 0.04 0.03 0.37 0.14 0.03 0.03 0.20
HH 6.02 1.22 0.89 0.01 2.12 0.41 0.20 0.01 0.62
W M 158.73* * * 0.46 0.16 0.07 0.69 0.27 0.11 0.05 0.43
O 63.60 * 0.37 0.13 0.02 0.52 0.18 0.13 0.02 0.33
T H 15.34 5.77 14.24 0.82 20.83* 1.62 1.62 0.81 4.05*
X B 235.89 % % * 4.40 3.78 1.47 9.65* 1.08 2.85 1.45 5.38*
i = . 56.38 2.07 0.75 0.17 2.99 0.42 0.46 0.15 1.03
o 178.077 % 137.78* * * 0.78 0.38 0.07 1.23 0.27 0.20 0.08 0.55
i 0.61 0.36 0.01 0.00 0.00 0.01 0.00 0.00 0.00 0.00
H i 0.91 0.44 0.03 0.05 0.00 0.08 0.01 0.01 0.00 0.02

TE SRR RS Qe e RO T T ARFA R T, AT R, " AR TR ORI, TC ARG B s S5 R i G A A
i RATHIHDL L
F3 2007 £E 2016 FLEEET ANP HEHETURE HELER
Table 3 Change and proportion of ANP emissions of provinces and cities from 2007 to 2016 in China

Bl BEHECR 22/ SRR 22 Y % S HERCRE 22 {6/ S HERCE 248 & L/ %
TS -2285.17 -0.57 9432.76 15.98
R 22619.39 7.72 5010.85 18.36
woodb —-2260.27 -1.27 194. 11 1.34
IR 10034.26 6.27 1417.22 6.20
Wb 22671.26 17.84 3654.67 28.14
W FE 15688.16 12.30 2344.74 16.61
DI N 3293.87 2.36 1566. 61 10.36
W 47634.71 53.74 7161.92 61.32
BIpIT 26216. 11 24.14 2425.46 32.98
i 3025.31 2.47 1140.69 10.70
i 11203.06 11.02 1575.14 14.69
T 17470.91 18.93 2653.52 26.07
Py 3727.50 3.70 749.36 6.70
v 9264.98 14.26 1294. 66 16.87
i 4451.05 6.44 487.20 10.83
~ B 9809.79 15.90 1651.55 24.89
oo 14784.26 27.15 784.78 40.93
RN -8864.03 -12.08 -1156.14 -14.88
S 10264.31 21.31 1055. 14 28.81
WO 687.97 1.24 307. 63 7.59
i) 2103.23 4.43 623.81 15.89
=M 4588.75 13.30 889.41 26.27
HoH 3578.05 11.14 150.95 7.78
W 5359.80 18.65 800. 00 24.07
&R 2837.67 10.14 590.26 17.31
T H 5280. 66 35.88 168.77 27.70
Koo 930. 17 5.37 288.04 16.47
i x5 -3896.55 -27.10 —483.85 —40.07
L —2641.16 -26.02 -167.39 -20.15
i 34.24 0.69 7.73 2.31
H 712.61 19.31 43.20 21.88
&t 23 8324.90 8.81 46 662.78 16.39
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