Table S1. The straw-grain ratios of different crops in typical regions of China.

Regions Rice  Wheat Corn Legume E;ggr Pclzalr: t Cotton  Sugarcane E'rt;;r Others
Northeast China® 0.97 0.93 1.86 1.70 0.71 2.00 3.66 0.10 1.70 0.97
North China® 0.93 1.34 1.73 1.57 1.00 2.00 3.99 0.10 1.70 0.85
Northwest China® 1.05 1.23 1.52 1.07 1.22 2.00 3.67 0.10 1.70 1.23
ﬁ:iche?ffd\'fangi‘;‘g Ri\'/‘;‘;‘éer 128 138 205 1.68 116 205  3.32 0.10 170 1.06
Southwest China® 1.00 131 1.29 1.05 0.60 2.00 3.66 0.10 1.70 131
South China' 1.06 1.38 1.32 1.08 141 2.00 3.66 0.10 1.70 1.38

(a) Including provinces: Liaoning, Jilin, Heilongjiang.
(b) Including provinces: Beijing, Tianjin, Hebei, Shanxi, Neimenggu, Shandong, Henan.

(c) Including provinces: Shananxi, Gansu, Qinghai, Ningxia, Xinjiang.
(d) Including provinces: Shanghai, Jiangsu, Zhejiang, Anhui, Jiangxi, Hubei, Hunan.
(e) Including provinces: Chongging, Sichuan, Guizhou, Yunnan, Xizang.

(f) Including provinces: Fujian, Guangdong, Guangxi, Hainan.



Table S2. The proportion of crop residue to be burned in each province of China.

Province proportion (%) | Province proportion (%) | Province proportion (%)
Beijing 13 Shanghai 12 Hubei 30
Tianjin 30 Jiangsu 19 Hunan 35
Hebei 19 Zhejiang 22 Guangdong 18
Shanxi 22 Anhui 42 Guangxi 35
Inner Mongolia 27 Fujian 17 Hainan 56
Liaoning 34 Jiangxi 25 Chonggqing 45
Jilin 25 Shandong 21 Sichuan 30
Heilongjiang 25 Henan 22 Guizhou 43
Yunnan 31 Xizang 28 Shaanxi 28
Gansu 33 Qinghai 28 Ningxia 16
Xinjiang 30




Table S3. Emission factors (EFs) of air pollutants from crop residue burning. (Unit of EFs: g kg %)

Pollutants Crops EFs reported in previous studies EFs used in this study  Related references®
Rice 0.52, 0.85, 0.5, 0.58, 0.47 0.58 3,8,12,14, 24
Wheat 0.52,0.8,0.9,05 0.68 11,12, 14, 24
BC Corn 0.78,0.96, 0.75, 0.72, 0.52 0.75 3,8,12,14, 24
Cotton 0.82 0.82 24
Sugarcane 0.77,0.69 0.73 8,11
Others 0.75, 0.69, 0.66, 0.59, 0.8, 0.43, 0.47 0.63 1,2,3,5,6,7,12
Rice 3.52,3.1,1.42,2.93,3.83 2.96 4,10, 16, 21, 25
Wheat 2.59,3.3,1.19,3.18, 1.14 2.28 4,10, 16, 21, 23
NOX Corn 3.36,4.3,4.51,1.27 3.36 4,10,21,23
Legume 1.12,1.08, 2.47 1.56 10, 16, 25
Cotton 2.68, 3.37 3.03 4,10
Others 3.11,5.3, 3.8,3.83, 2.55, 3.37, 2.5 3.49 1,6,9, 15,17, 18, 27
Rice 72.4,34.7, 82,642,532, 48.7 59.20 4,10, 16, 22, 25, 28
Wheat 65.5, 60, 61.1 62.20 4,10, 23
Corn 70.2, 53, 40.3 54.50 4,10,23
co Legume 335,323 32.90 10, 16
Cotton 111.8,68.3 90.05 4,10
Sugarcane 40.8 40.08 25
Others 2224, 102.2, 56.5, 92, 80.99, 68.33, 86.3, 8059 16,9 15,17, 18, 23, 27
Rice 1757.6, 1460, 1105.2, 1101 1355.95 4,10, 25, 28
Wheat 1483.6, 1460, 1557.9, 1320 1455.38 4,10,22,23
Corn 1350, 1261.5, 1160 1257.17 10, 22, 23
co, Legume 1445 1445.00 10
Cotton 1453.4, 1445 1449.20 4,10
Sugarcane 11525 1152.50 25
Others ﬁgg 1584.9, 1410, 1515, 1445.76, 1445, 1445.09 16,9 15 17, 18, 23
Rice 12.95,13.1,12.1 12.72 10,21, 25
Wheat 7.6,6.2 6.90 10, 21
Corn 11.7,10.5 11.10 10, 21
PM, s
Legume 3.32,3.28 3.30 10,21
Sugarcane 4.12 4.12 25
Others 6.26, 6.3, 9.65, 3.88, 5.4, 3.9 5.90 1,6,9, 12,13, 27
Rice 14 14.00 25
Wheat 7.73 7.73 26
PMo Corn 11.95 11.95 26
Sugarcane 5.65, 6.93 6.29 25, 26
Others 11.7, 10 10.85 9,27




Rice 0.147,0.9, 0.75 0.60 4,10, 21
Wheat 0.049, 0.85, 0.63, 0.03 0.39 4,10, 21,23
s0, Corn 0.026, 0.44, 0.46, 0.015 0.24 4,10, 21,23
Legume 0.25 0.25 10
Cotton 0.002, 0.56 0.28 4,10
Others 0.4, 0.54, 0.48, 0.37, 0.56, 0.216 0.43 6,9, 12,17, 18,23
Rice 1.96, 3.3, 7.68, 1.07 3.50 4,10, 21, 25
Wheat 3.83,2.7,2.93 3.15 4,10, 21
Corn 2.21,3.9,5.93,2.79 3.7 4,10,21,25
ocC Legume 1.1,1.17 114 10, 25
Cotton 1.83,4.5 3.17 4,10
Sugarcane 1.25 1.25 25
Others 2.3,1.7,3.3,4.49, 2.6 4.80 1,13, 15,18, 20
Rice 0.78, 0.39 0.59 10, 21
Wheat 0.37,0.29 0.33 10, 21
NH. Corn 0.68, 0.41 0.55 10, 21
Legume 0.53 0.53 10
Cotton 0.78 0.78 10
Others 2.17,2.2,052,1.3,0.78 1.39 1,6,9,15,18
Rice 3.2,5.39 4.30 10, 28
Wheat 3.4,262 3.01 10, 23
CH, Corn 44,16 3.00 10, 23
Legume 3.9 3.90 10
Cotton 35 3.50 10
Others 5.82,5.8, 3.5, 3.9, 3.89, 2.7, 4.56 431 1,6,9, 15,17, 18, 23
Rice 6.05, 8.4, 9.39 7.95 10, 25, 28
Wheat 7.5,9.37,35 6.79 10, 18, 28
Corn 10, 7.34, 4.49, 2.93 6.19 10, 18, 25, 28
NMVOC Legume 8.64 8.64 10
Cotton 8.17 8.17 10
Others 10.56, 15.7, 8.17, 7.97 10.60 9,15,18,19

(a) Listed in Supplementary References.



Table S4. Typical harvest months in different regions of China.

Region Rice Wheat Corn Legume Tuber crop Oil Plant  Cotton
Northeast China 9-10 7-8 9-10 9-10 6-8 7-8 9-11

North China 9-10 6-7 9-10 9-11 6-7,10-11 6-7 10-11
Northwest China 8-10 6-8 9-11 9-10 6-7,10-11 6-7 9-10

the middle and lower reaches of Yangtze River 6-7,10 5-6 8-10 10-11 5-6,10-11 5-6 10-11
Southwest China 6-7,9-10 5 7-9 10-11 5-6,10-11 5-6 10-11
South China 5-7,10-11 4-5 6-7,9-10 6,11 5-6,10-11 5-6 10-12




Table S5. Pollutant emissions at prefectural city level in 2014. (Unit for emission estimate: Gg)

Cities BC ocC PM,s PMy SO, NOx NH; CH, NMVOC co co,

Bejing 0.09 0.45 1.28 1.40 0.03 0.39 0.07 0.38 0.79 6.95 160.44
Tianjin 0.53 2.57 7.22 7.78 0.21 2.21 0.37 2.22 4.74 4294 96781
Shijiazhuang 0.99 488 1244 1399  0.44 4.01 0.71 4.30 9.37 8255  1881.48
Chengde 0.23 1.20 3.33 3.80 0.09 1.05 0.21 1.04 2.19 1837 41234
Zhangjiakou 0.26 1.43 3.51 4.25 0.11 1.21 0.27 1.24 2.71 2228  484.42
Qinhuangdao 0.17 0.93 2.42 2.85 0.07 0.80 0.17 0.81 1.75 1440  317.60
Tangshan 064  3.36 890 1026  0.30 2.85 0.58 3.02 6.47 5457  1209.25
Langfang 0.37 1.81 5.06 5.58 0.14 1.57 0.28 1.56 3.33 2938 663.92
Baoding 1.15 574 1465 1658  0.50 4.76 0.87 5.03 10.94 9580  2165.59
Cangzhou 094 452 1215 1339  0.40 3.80 0.66 4.01 8.68 7774 1746.81
Hengshui 0.78 377 1001 1099  0.34 3.14 0.56 3.37 7.37 66.70  1473.38
Xingtai 0.95 458 1218 1339 041 3.83 0.70 4.13 9.04 8201  1797.52
Handan 1.11 538 1430 1574 048 4.49 0.78 4.76 10.35 93.02  2085.84
Datong 0.23 1.16 3.27 3.70 0.08 1.03 0.19 0.98 2.06 1736 398.65
Shuozhou 0.30 1.52 4.26 4.83 0.11 1.35 0.25 1.29 2.71 2289  521.80
Xinzhou 0.08 0.46 1.04 1.48 0.04 0.39 0.11 0.48 1.07 7.74 174.30
Taiyuan 0.08 0.41 1.19 1.32 0.03 0.37 0.06 0.34 0.71 6.10 140.74
Yangquan 0.07 0.36 1.08 1.17 0.02 0.33 0.06 0.30 0.62 5.36 123.42
Jinzhong 0.41 2.04 6.00 6.59 0.14 1.83 0.31 1.71 3.56 30.76  714.05
Lvliang 0.23 1.15 3.24 3.61 0.09 1.01 0.17 0.99 2.10 18.10  418.22
Changzhi 0.39 1.95 5.80 6.31 0.13 1.76 0.30 1.61 3.32 28.88  665.78
Linfen 0.62 2.99 8.13 8.98 0.25 2.54 0.42 2.60 5.55 4886 113251
Jincheng 0.17 0.85 2.38 2.65 0.07 0.74 0.13 0.73 1.54 1328  306.68
Yuncheng 0.71 3.40 9.09 1005  0.30 2.85 0.47 3.00 6.46 57.34  1320.99
Chifeng 1.42 721 2029 2271 0.49 6.41 1.17 6.00 12.65 108.31  2461.88
Ulangab 0.26 1.57 3.05 4.18 0.13 1.25 0.36 1.38 3.19 2544 51655
Ordos 0.48 2.50 6.80 7.71 0.17 2.20 0.42 2.07 4.42 37.78 84253
Bayan Nur 0.85 476 1117 1355  0.37 3.97 0.92 4.04 8.96 7487  1592.73
Wuhai 0.01 0.06 0.18 0.20 0.00 0.06 0.01 0.05 0.11 0.98 22.25

Hohehot 0.40 2.09 5.46 6.32 0.15 1.81 0.37 1.76 3.79 3205  709.61
Baotou 0.33 1.75 4.67 5.31 0.12 1.52 0.30 1.45 3.12 2672 59135
Tongliao 1.97 981 2882 3152 0.65 8.84 1.50 8.05 16.73 14523  3346.40
Hulun Buir 1.63 751 1948 2548  0.66 6.63 1.40 7.68 16.72 125.35  3106.89
Shenyang 1.31 6.78 2016 2230  0.56 6.01 1.09 5.99 12.25 103.00  2344.40
Dalian 0.41 2.03 6.02 6.77 0.16 1.82 0.33 1.80 3.72 3089  720.19
Anshan 0.44 2.23 6.77 7.40 0.18 2.00 0.35 1.94 3.95 3362  773.65
Fushun 0.19 0.95 2.87 3.15 0.08 0.85 0.15 0.83 1.70 1433 330.20
Benxi 0.09 0.43 1.31 1.44 0.03 0.39 0.07 0.38 0.78 6.55 151.30
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25.05
9.15
20.17
34.34
1.20
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0.71
1.40
0.38
0.86
0.49
0.46
0.64
0.20
0.69
0.43
0.48
0.57
0.37
0.13
1.52
1.45
0.94
1.39

0.32
3.10
2.44
3.09
3.96
0.68
4.55
0.51
2.84
3.99
1.60
1.85
1.21
2.92
5.17
4.95
3.28
1.34
1.41
0.31
5.59
6.73
5.38
3.38
6.75
1.97
441
2.48
2.35
3.28
1.01
3.57
2.19
2.49
2.95
1.78
0.64
8.16
7.13
5.53
7.15

1.03
10.48
7.19
10.55
13.11
2.17
15.15
0.73
7.49
9.67
4.25
4.60
3.55
6.66
13.41
13.02
8.17
2.92
3.05
0.81
12.50
18.08
14.20
9.33
17.33
4.69
10.42
6.06
5.60
7.76
2.40
8.44
5.18
5.89
6.98
4.47
1.55
17.53
17.09
14.85
16.91

1.19
11.93
8.45
11.97
15.01
2.53
17.34
1.20
8.31
11.25
4.68
5.28
3.73
8.13
14.97
14.53
9.37
3.66
3.81
0.93
15.43
19.66
15.64
10.05
19.29
5.51
12.26
7.13
6.59
9.12
2.82
9.93
6.09
6.92
8.21
5.04
1.88
21.87
19.87
17.67
19.88

0.05
0.50
0.34
0.51
0.64
0.11
0.73
0.05
0.25
0.35
0.14
0.17
0.11
0.25
0.45
0.46
0.29
0.12
0.13
0.02
0.52
0.60
0.48
0.30
0.63
0.18
0.44
0.23
0.22
0.33
0.10
0.36
0.22
0.25
0.30
0.17
0.06
0.81
0.69
0.76
0.72

0.27
2.59
2.02
2.60
331
0.57
3.80
0.38
2.37
3.27
1.34
151
1.05
2.38
4.30
4.10
2.70
1.08
1.12
0.27
4.47
5.62
4.48
2.86
5.53
1.60
3.50
2.03
1.90
2.61
0.81
2.84
1.74
1.98
2.35
1.44
0.53
6.38
571
4.38
5.68

0.06
0.57
0.51
0.56
0.74
0.13
0.85
0.15
0.40
0.65
0.22
0.28
0.19
0.54
0.76
0.75
0.51
0.26
0.27
0.05
1.03
0.91
0.75
0.48
0.99
0.32
0.70
0.40
0.38
0.52
0.16
0.57
0.35
0.39
0.47
0.25
0.10
1.48
1.06
1.02
1.13

0.38
3.73
2.74
3.75
4.74
0.80
5.45
0.46
2.49
3.49
1.39
1.65
1.13
2.56
451
4.49
2.87
1.18
1.26
0.26
5.07
591
4.72
3.00
6.11
1.75
4.05
2.24
2.10
3.01
0.93
3.28
2.01
2.29
271
1.60
0.60
7.52
6.50
5.93
6.57

0.74
7.10
5.59
7.12
9.08
1.56
10.43
1.14
5.38
7.69
2.99
3.61
2.46
5.72
9.81
9.76
6.30
2.66
2.83
0.57
11.33
12.76
10.21
6.49
13.45
3.88
8.94
491
4.65
6.65
2.06
7.24
4.44
5.05
5.99
3.51
1.33
17.01
14.41
12.26
14.50

5.67
52.55
43.85
52.57
67.42
11.58
77.24

9.02
47.76
66.51
26.61
3141
23.31
48.10
86.85
86.51
54.85
22.10
23.68

4.92
94.79

115.34
91.36
59.36

120.89
33.39
76.86
41.89
39.91
57.22
17.70
62.25
38.17
43.40
51.49
31.05
11.02

143.47

125.45
96.63

124.67

122.62
1187.76
911.74
1191.71
1508.22
258.21
1735.41
159.50
1092.38
1479.70
612.07
712.14
485.36
1040.79
1964.81
1930.85
1232.35
472.58
505.75
108.23
2047.66
2635.59
2086.69
1322.43
2691.99
744.65
1717.98
946.12
896.96
1278.89
395.56
1391.43
853.19
970.11
1150.90
708.81
256.06
3104.69
2856.67
2112.64
2786.72




Zhumadian
Wuhan
Huangshi
Shiyan
Jingzhou
Yichang
Xiangyang
Ezhou
Jingmen
Xiaogan
Huanggang
Xianning
Suizhou
Enshi
Changsha
Zhuzhou
Xiangtan
Hengyang
Shaoyang
Yueyang
Changde
Zhangjiajie
Yiyang
Chenzhou
Yongzhou
Huaihua
Loudi
Guangzhou
Shenzhen
Zhuhai
Dongguan
Foshan
Zhongshan
Huizhou
Shantou
Jiangmen
Maoming
Zhaoging
Zhanjiang
Meizhou
Shanwei

1.23
0.36
0.18
0.38
1.14
0.55
1.40
0.10
0.78
0.58
0.91
0.28
0.39
0.51
0.64
0.46
0.37
0.93
1.14
0.87
1.18
0.21
0.70
0.53
0.85
0.56
0.45
0.04
0.00
0.03
0.00
0.08
0.04
0.06
0.05
0.11
0.21
0.16
0.33
0.10
0.06

6.35
2.16
1.11
2.10
6.80
3.19
7.44
0.62
4.57
3.47
5.66
1.68
2.20
2.94
3.86
2.76
2.22
5.71
7.07
5.24
7.29
1.25
4.28
3.12
5.03
3.33
2.57
0.23
0.02
0.15
0.01
0.46
0.23
0.41
0.34
0.65
1.25
0.93
1.52
0.60
0.38

15.02
6.24
3.07
5.05

19.66
8.19

20.08
1.72

12.68

10.24

15.60
4.95
6.41
7.25

13.09
9.52
7.87

18.02

19.43

17.12

21.74
3.37

13.52
9.93

16.50

10.14
8.68
0.76
0.05
0.43
0.02
1.30
0.65
111
0.89
2.16
3.54
2.62
4.18
1.70
1.07

17.67
7.42
3.70
6.28

23.20
9.91

22.94
2.09

15.10

11.97

18.88
5.85
7.37
8.96

14.75

10.68
8.72

20.88

23.57

19.48

25.60
4.06

15.58

11.40

18.87

1171
9.69
0.89
0.07
0.52
0.03
1.59
0.79
1.38
1.10
2.48
4.32
3.20
5.36
2.07
1.30

0.64
0.29
0.15
0.21
0.96
0.34
0.90
0.09
0.61
0.50
0.78
0.23
0.31
0.27
0.61
0.45
0.37
0.87
0.92
0.80
1.04
0.14
0.65
0.45
0.75
0.44
0.37
0.04
0.00
0.02
0.00
0.07
0.03
0.06
0.05
0.11
0.18
0.13
0.25
0.09
0.05

5.05
1.78
0.90
1.72
5.54
2.63
5.98
0.50
3.70
2.82
4.56
1.39
1.78
2.46
3.25
2.32
1.88
4.73
5.78
4.38
5.99
1.04
3.54
2.63
4.25
2.79
2.20
0.22
0.02
0.13
0.01
0.40
0.20
0.33
0.27
0.56
1.08
0.80
1.65
0.52
0.33

1.01
0.43
0.23
0.41
1.35
0.64
1.18
0.13
0.88
0.66
1.18
0.33
0.38
0.60
0.70
0.49
0.39
1.10
1.47
0.96
1.44
0.25
0.82
0.58
0.92
0.63
0.44
0.06
0.00
0.04
0.00
0.11
0.05
0.09
0.07
0.13
0.29
0.22
0.52
0.14
0.09

5.84
2.39
1.20
2.00
7.57
3.11
7.47
0.69
4.94
391
6.22
1.86
241
2.72
4.58
331
2.69
6.62
7.56
6.07
8.17
1.26
4.92
3.52
5.84
3.61
2.92
0.31
0.02
0.18
0.01
0.54
0.27
0.46
0.37
0.79
1.46
1.08
2.16
0.70
0.44

12.88
4.84
2.46
4.35

15.37
6.61

15.64
1.40

10.15
7.85

12.75
3.73
4.87
5.88
8.73
6.27
5.04

12.91

15.49

11.71

16.25
2.61
9.59
6.89

11.28
7.16
5.60
0.63
0.05
0.36
0.02
1.10
0.55
0.94
0.75
1.53
3.01
2.23
4.74
1.44
0.91

110.77
37.10
18.85
34.76

119.21
52.85

130.37
10.63
79.24
60.80
97.63
28.30
38.73
46.76
65.50
46.85
37.74
96.88

118.05
88.41

12291
20.35
72.29
52.20
84.71
55.11
42.79

4.17
0.33
2.60
0.15
7.90
3.96
6.94
5.65
11.18
21.51
15.96
28.77
10.32
6.49

2475.88
802.70
403.46
759.24

2552.65

1125.87

2925.44
226.00

1722.72

1322.68

2060.72
617.42
862.15

1002.61

1472.10

1057.13
855.14

2130.83

2518.86

1967.37

2666.98
439.04

1587.91

1163.96

1909.31

1210.78
972.34

96.45
7.18
56.55
2.94
172.13
86.21
147.20
118.09
250.58
468.70
347.73
658.73
224.85
141.39
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Heyuan
Qingyuan
Shaoguan
Jieyang
Yangjiang
Chaozhou
Yunfu
Nanning
Guilin
Liuzhou
Wuzhou
Qinzhou
Beihali
Yulin
Guigang
Fangchenggang
Baise
Chongzuo
Laibin
Hezhou
Hechi
Haikou
Sanya
Chongging
Chengdu
Zigong
Panzhihua
Luzhou
Deyang
Mianyang
Guangyuan
Suining
Neijiang
Leshan
Nanchong
Yibin
Guangan
Dazhou
Meishan
Yaan
Bazhong

0.05
0.10
0.08
0.09
0.11
0.04
0.08
0.84
0.47
0.35
0.26
0.43
0.33
0.55
0.43
0.16
0.35
0.32
0.48
0.22
0.30
0.06
0.02
3.19
0.51
2.79
0.07
0.37
0.44
0.56
0.22
0.31
0.42
0.31
0.71
0.47
0.35
0.64
0.34
0.10
0.19

0.30
0.60
0.48
0.54
0.66
0.21
0.48
3.73
2.77
1.38
1.16
1.93
1.48
2.47
2.38
0.70
1.58
1.46
1.60
0.98
1.36
0.39
0.12
18.70
3.01
16.11
0.38
2.11
2.48
3.18
1.27
1.80
2.42
1.79
4.10
2.74
2.03
3.67
1.98
0.57
1.07

0.85
1.70
1.36
1.53
1.87
0.59
1.36
11.56
8.77
4.56
3.66
6.05
4.66
7.76
7.31
2.20
4.95
4.59
5.08
3.08
4.28
111
0.38
50.13
8.08
42.20
1.01
5.54
6.53
7.89
3.32
4.72
6.33
4.68
10.75
7.17
531
9.62
5.18
1.55
2.80

1.04
2.08
1.67
1.86
2.29
0.72
1.66
13.93
10.23
5.53
4.38
7.26
5.59
9.31
8.62
2.64
5.94
5.51
6.47
3.69
5.13
1.35
0.45
61.50
9.81
51.22
1.22
6.72
7.80
9.67
4.03
5.73
7.68
5.68
13.05
8.70
6.45
11.67
6.28
1.87
3.39

0.04
0.09
0.07
0.08
0.10
0.03
0.07
0.59
0.41
0.26
0.19
0.32
0.24
0.41
0.36
0.12
0.26
0.24
0.32
0.16
0.22
0.06
0.02
2.20
0.39
1.89
0.05
0.25
0.31
0.37
0.15
0.21
0.28
0.21
0.48
0.32
0.24
0.43
0.23
0.06
0.13

0.26
0.52
0.42
0.47
0.57
0.18
0.42
4.10
2.36
1.73
1.27
2.10
1.62
2.69
2.16
0.76
1.72
1.59
2.32
1.07
1.49
0.33
0.10
15.51
243
13.16
0.31
1.73
1.98
2.55
1.04
1.47
1.97
1.46
3.35
2.24
1.66
3.00
161
0.48
0.87

0.07
0.14
0.11
0.13
0.15
0.05
0.11
1.14
0.54
0.52
0.35
0.59
0.45
0.75
0.54
0.21
0.48
0.44
0.76
0.30
0.41
0.09
0.02
3.79
0.59
3.12
0.07
0.41
0.45
0.61
0.25
0.35
0.47
0.35
0.80
0.53
0.39
0.71
0.38
0.11
0.21

0.35
0.70
0.56
0.63
0.77
0.24
0.56
5.17
3.23
2.25
1.63
2.70
2.08
3.46
2.88
0.98
221
2.05
2.94
1.37
191
0.45
0.14
19.38
3.21
16.43
0.39
2.16
2.57
3.18
1.29
1.84
2.46
1.82
4.19
2.79
2.07
3.74
2.02
0.58
1.09

0.72
1.45
1.16
1.30
1.59
0.50
1.16
11.04
6.35
4.87
3.46
5.72
441
7.34
5.84
2.08
4.68
4.34
6.63
291
4.05
0.92
0.28
40.31
6.65
34.48
0.82
4.53
5.38
6.80
2.71
3.85
5.17
3.83
8.78
5.86
4.34
7.86
4.23
121
2.28

5.17
10.37
8.30
9.28
11.40
3.59
8.28
68.74
46.83
27.45
2151
35.61
27.45
45.68
41.08
12.95
29.14
27.04
34.24
18.10
25.20
6.72
2.10
308.67
51.33
270.38
6.45
35.49
42.78
54.25
21.28
30.23
40.55
30.00
68.87
45.94
34.03
61.61
33.16
9.44
1791

112.71
225.96
180.87
202.20
248.37
78.23
180.52
1632.99
1053.52
676.80
509.20
842.76
649.55
1081.06
925.00
306.61
689.62
639.96
865.80
428.42
596.37
143.69
45.64
6743.70
1118.08
5906.66
140.83
775.38
944.20
1178.83
464.87
660.40
885.76
655.44
1504.47
1003.53
743.52
1345.91
724.43
210.11
391.22
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Ziyang
Guiyang
Liupanshui
Zunyi
Anshun
Bijie
Tongren
Kunming
Qujing
Yuxi
Baoshan
Zhaotong
Lijiang
Pu’er
Lincang
Lhasa
Qamdo
Shannan
Xigaze
Nyingchi
Weinan
Yan’an
Hanzhong
Yulin
Ankang
Shangluo
Baoji
Xianyang
Tongchuan
Xi’an
Lanchow
Jiayuguan
Jinchang
Baiyin
Tianshui
Wuwei
Zhangye
Pingliang
Qiuquan
Qingyang
Dingxi

0.56
0.21
0.11
0.54
0.13
0.43
0.30
0.26
0.67
0.17
0.33
0.39
0.10
0.30
0.37
0.02
0.01
0.02
0.02
0.01
0.57
0.16
0.23
0.26
0.18
0.13
0.36
0.48
0.06
0.44
0.14
0.00
0.09
0.25
0.38
0.38
0.39
0.34
0.15
0.52
0.46

3.20
121
0.64
3.27
0.82
2.53
1.78
1.32
3.71
0.83
1.65
1.99
0.52
1.44
1.44
0.10
0.04
0.11
0.14
0.05
2.78
0.78
1.37
1.30
1.03
0.66
1.72
2.34
0.32
2.15
0.73
0.02
0.49
1.33
2.06
2.03
2.05
1.83
0.69
2.73
2.65

8.38
2.73
1.81
7.85
1.72
6.50
4.24
3.66
9.03
2.34
4.80
5.66
141
4.36
4.22
0.20
0.09
0.21
0.24
0.12
7.39
2.23
3.51
3.56
2.49
1.75
4.50
6.13
0.87
5.75
1.62
0.06
1.14
3.25
4.67
4.89
4.85
4.18
1.98
6.73
5.77

10.18
3.48
2.12
9.89
2.29
7.94
5.32
4.32

11.35
2.74
5.69
6.49
1.76
5.03
5.15
0.25
0.11
0.27
0.35
0.14
8.15
2.54
4.28
4.19
3.08
2.01
4.99
6.80
0.96
6.29
2.05
0.07
1.37
3.89
5.79
5.94
5.87
5.12
2.18
7.95
7.38

0.38
0.11
0.08
0.36
0.08
0.28
0.18
0.12
0.33
0.08
0.19
0.16
0.06
0.16
0.19
0.01
0.00
0.01
0.01
0.01
0.24
0.05
0.16
0.09
0.10
0.05
0.16
0.21
0.02
0.19
0.07
0.00
0.04
0.11
0.18
0.16
0.17
0.16
0.06
0.22
0.21

261
1.00
0.54
2.66
0.66
2.09
1.46
1.14
3.12
0.77
1.53
1.75
0.45
1.40
1.69
0.07
0.03
0.08
0.10
0.04
2.33
0.70
111
1.16
0.84
0.56
1.42
1.95
0.27
1.80
0.59
0.02
0.40
1.12
1.68
1.71
1.69
1.48
0.60
2.29
2.17

0.62
0.26
0.12
0.70
0.19
0.52
0.38
0.23
0.75
0.17
0.35
0.33
0.10
0.31
0.46
0.02
0.01
0.02
0.03
0.01
0.41
0.13
0.27
0.23
0.20
0.10
0.23
0.32
0.05
0.29
0.14
0.00
0.08
0.24
0.39
0.39
0.37
0.33
0.12
0.48
0.55

3.26
111
0.66
3.22
0.76
2.53
171
1.25
3.45
0.85
1.79
1.79
0.54
1.58
1.93
0.10
0.04
0.11
0.13
0.05
2.46
0.67
1.38
1.14
0.98
0.58
151
2.04
0.27
1.86
0.66
0.02
0.44
1.16
1.83
1.77
1.81
1.63
0.65
2.37
2.30

6.85
2.48
1.35
6.94
1.71
5.34
3.72
2.62
7.52
1.81
3.75
3.75
1.15
3.32
4.30
0.22
0.09
0.24
0.31
0.12
5.36
1.42
2.90
2.44
2.12
1.26
3.27
4.40
0.58
4.00
1.49
0.04
0.98
2.54
4.09
3.92
4.01
3.64
1.43
5.20
5.19

53.71
19.69
10.56
53.98
13.40
41.67
29.17
21.00
59.41
13.56
27.45
30.86
8.72
24.02
26.49
1.91
0.76
2.05
2.45
1.01
48.16
11.86
22.77
19.99
16.95
10.62
29.04
39.04
5.05
35.82
12.25
0.33
8.35
21.23
33.94
32.64
33.63
30.45
12.95
44.00
42.32

1173.37
414.75
232.16

1132.00
274.43
892.30
615.58
484.79

1295.23
313.37
635.87
714.32
204.85
567.66
651.98

42.33
17.08
45.86
52.58
22.80

1076.19
276.58
489.30
460.28
365.09
247.28
673.76
899.32
115.97
828.43
267.60

7.96
185.54
467.08
737.11
701.25
736.30
669.34
274.89
973.34
886.14

12



Longnan
Xining
Haidong
Yinchuan
Shizuishan
Wuzhong
Guyuan
Zhongwei
Urumgi
Karamay
Turpan
Hami

0.29
0.07
0.11
0.10
0.07
0.17
0.26
0.14
0.06
0.02
0.04
0.08

1.60
0.45
0.74
0.54
0.38
0.92
1.73
0.82
0.35
0.09
0.15
0.37

3.46
0.65
1.01
1.69
1.07
2.32
2.74
1.78
0.69
0.27
0.51
1.02

4.37
1.04
1.69
1.85
1.20
2.74
4.23
2.28
0.96
0.28
0.49
1.08

0.14
0.04
0.07
0.06
0.03
0.08
0.15
0.07
0.04
0.01
0.01
0.04

1.28
0.33
0.54
0.47
0.33
0.77
131
0.67
0.27
0.08
0.14
0.31

0.30
0.11
0.19
0.08
0.06
0.17
0.44
0.17
0.08
0.02
0.03
0.08

1.44
0.41
0.67
0.52
0.33
0.80
1.54
0.71
0.34
0.09
0.15
0.37

3.25
0.99
1.62
1.04
0.69
1.73
3.66
1.60
0.76
0.20
0.35
0.86

27.01
7.86
12.71
8.63
5.85
14.43
28.64
12.97
6.00
1.99
3.75
8.42

582.91
151.89
239.80
198.38
131.65
312.22
547.41
267.63
119.45
35.45
62.86
156.57
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Table S6. Monthly coefficients of pollutant emissions in different regions.

. Month

Regions Crops

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Rice 0042 0042 0042 0042 0042 0042 0042 0042 0292 0292 0042 0.042

Wheat 0042 0042 0042 0042 0042 0042 0292 0292 0042 0042 0042 0.042

Com 0.042 0042 0042 0042 0042 0042 0042 0042 0292 0292 0042 0.042

Legume 0.042 0042 0042 0042 0042 0042 0042 0042 0292 0292 0042 0.042

gﬁirrtgea“ Tubercrop 0042 0042 0042 0042 0042 0208 0208 0208 0042 0042 0042 0.042

Oil plant 0042 0042 0042 0042 0042 0042 0292 0292 0042 0042 0042 0.042

Cotton 0042 0042 0042 0042 0042 0042 0042 0042 0208 0208 0.208 0.042

Sugarcane  0.142 0.142 0.142 0042 0042 0042 0042 0042 0042 0042 0142 0142

Fibercrop ~ 0.042 0042 0042 0042 0042 0042 0042 0042 0292 0292 0042 0.042

Rice 0042 0042 0042 0042 0042 0042 0042 0042 0292 0292 0042 0.042

Wheat 0.042 0042 0042 0042 0042 0292 0292 0042 0042 0042 0042 0.042

Com 0.042 0042 0042 0042 0042 0042 0042 0042 0042 0292 0292 0.042

Legume 0.042 0042 0042 0042 0042 0042 0042 0042 0208 0208 0.208 0.042

North China Tubercrop  0.042 0042 0042 0042 0042 0167 0167 0042 0042 0167 0.167 0.042

Oil plant 0.042 0042 0042 0042 0042 0292 0292 0042 0042 0042 0042 0.042

Cotton 0.042 0042 0042 0042 0042 0042 0042 0042 0042 0292 0292 0.042

Sugarcane  0.142 0.142 0.142 0042 0042 0042 0042 0042 0042 0042 0142 0142

Fibercrop ~ 0.042 0042 0042 0042 0042 0042 0042 0042 0292 0292 0042 0.042

Rice 0.042 0042 0042 0042 0042 0042 0042 0208 0208 0208 0.042 0.042

Wheat 0.042 0042 0042 0042 0042 0208 0208 0208 0042 0042 0042 0.042

Com 0.042 0042 0042 0042 0042 0042 0042 0042 0208 0208 0.208 0.042

Legume 0.042 0042 0042 0042 0042 0042 0042 0042 0292 0292 0042 0.042

'(\:'ﬁ{;g""e“ Tubercrop 0042 0042 0042 0042 0042 0167 0167 0042 0042 0167 0167 0.042

Oil plant 0.042 0042 0042 0042 0042 0292 0292 0042 0042 0042 0042 0.042

Cotton 0.042 0042 0042 0042 0042 0042 0042 0042 0292 0292 0042 0.042

Sugarcane  0.142 0.142 0142 0042 0042 0042 0042 0042 0042 0042 0142 0142

Fibercrop  0.042 0042 0042 0042 0042 0042 0042 0042 0292 0292 0042 0.042

Rice 0.042 0042 0042 0042 0042 0208 0208 0042 0042 0208 0.042 0.042

Wheat 0.042 0042 0042 0042 0292 0292 0042 0042 0042 0042 0042 0.042

_ Com 0.042 0042 0042 0042 0042 0042 0042 0208 0208 0208 0.042 0.042

;T%Tc:\?vilre Legume 0.042 0042 0042 0042 0042 0042 0042 0042 0042 0292 0292 0.042

reaches of Tuber crop 0.042 0.042 0.042 0.042 0.167 0.167 0.042 0.042 0.042 0.167 0.167 0.042

g?\;‘e%tze Oil plant 0.042 0042 0042 0042 0292 0292 0042 0042 0042 0042 0042 0.042

Cotton 0.042 0042 0042 0042 0042 0042 0042 0042 0042 0292 0292 0.042

Sugarcane  0.167 0.042 0042 0042 0042 0042 0042 0042 0042 0167 0167 0.167

Fibercrop ~ 0.042 0.042 0042 0042 0042 0042 0042 0042 0292 0292 0042 0.042

Southwest  Rice 0042 0042 0042 0042 0042 0167 0167 0042 0167 0.167 0042 0.042
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China Wheat 0.042 0.042 0.042 0.042 0542 0.042 0.042 0.042 0.042 0.042 0.042 0.042
Corn 0.042 0.042 0.042 0.042 0.042 0.042 0.208 0.208 0.208 0.042 0.042 0.042
Legume 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.292 0.292 0.042
Tuber crop 0.042 0.042 0.042 0.042 0.167 0.167 0.042 0.042 0.042 0.167 0.167 0.042
Oil plant 0.042 0.042 0.042 0.042 0.292 0.292 0.042 0.042 0.042 0.042 0.042 0.042
Cotton 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.292 0.292 0.042
Sugarcane 0.125 0.125 0.125 0.125 0.042 0.042 0.042 0.042 0.042 0.042 0.125 0.125
Fiber crop 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.292 0.292 0.042 0.042
Rice 0.042 0.042 0.042 0.042 0.142 0.142 0.142 0.042 0.042 0.042 0.142 0.142
Wheat 0.042 0.042 0.042 0.292 0.292 0.042 0.042 0.042 0.042 0.042 0.042 0.042
Corn 0.042 0.042 0.042 0.042 0.042 0.167 0.167 0.042 0.167 0.167 0.042 0.042
Legume 0.042 0.042 0.042 0.042 0.042 0.292 0.042 0.042 0.042 0.042 0.292 0.042
South China  Tuber crop 0.042 0.042 0.042 0.042 0.167 0.167 0.042 0.042 0.042 0.167 0.167 0.042
Oil plant 0.042 0.042 0.042 0.042 0.292 0.292 0.042 0.042 0.042 0.042 0.042 0.042
Cotton 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.208 0.208 0.208
Sugarcane 0.142 0.142 0.142 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.142 0.142
Fiber crop 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.042 0.208 0.208 0.208 0.042
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Table S7. Parameters for uncertainty analysis on EFs.

N Standard Coefficients of

Pollutants ~ Crops Samples  Mean (g kg™) Deviation (SD)  variation (CV, %)

Rice 5 0.58 0.14 24

Wheat 4 0.68 0.17 26
BC

Corn 5 0.75 0.14 19

Others 7 0.63 0.13 20

Rice 6 59.20 15.63 26

Wheat 3 62.20 2.38 4
co

Corn 3 54.50 12.25 22

Others 9 80.59 16.34 20

Rice 4 1355.95 273.87 20

Wheat 4 1455.38 86.10
Co,

Corn 3 1257.17 77.63

Others 7 1445.09 143.69 10

Rice 4 3.50 2.54 73

Wheat 3 3.15 0.49 15
ocC

Corn 4 3.71 1.42 38

Others 5 4.80 0.96 20

Rice 3 7.95 1.40 18
AMVOC Wheat 3 6.79 2.45 36

Corn 4 6.19 2.71 44

Others 4 10.60 3.12 29
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