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Spatial-temporal variation characteristics of air pollution in Fenwei Plain during heating and non-heating seasons WANG
Sheng' , XU Jingzin' , SUN Xueli', HU Zhengzxin®, ZHAO Xiuyong'.(1.State Power Environmental Protection
Research Institute, Nanjing Jiangsu 210031; 2. Industry and Information Technology Department of Jiangsu,
Nanjing Jiangsu 210008)

Abstract: The high occurrence frequencies of heavy pollution during heating season become a significant issue to
improve the quality of atmospheric environment. Recently the Fenwei Plain has been brought into the national air
pollution area due to its serous air pollution. Based on the 2014-2018 monitoring data of main pollutants (PM,., ,SO, ,
NO;,0; and CO) concentrations and air quality index (AQI), the spatial-temporal variation characteristics of air
pollution in Fenwei Plain during heating and non-heating seasons were analyzed. The results showed that the mass
concentrations of PM;;,50,,NO, and CO in heating season were all higher than those in non-heating season. PM,
concentration decreased within the range of 42% to 54% in non-heating season compared to heating season. The
average concentrations of SO; , NO, and CO in heating season were 2.7,1.5 and 1.6 times of those in non-heating
season, respectively, while the average concentration of O; in non-heating season was 2.2 times of that in heating
season, PM;: and SO, were the primary pollutants during heating season while O, during non-heating season. Linfen
and the neighboring cities of three provinces in Fenwei Plain had larger concentrations of PM,; during heating and
non-heating seasons. The spatial distribution of gaseous pollutants in heating season were similar to those in non-
heating season, and the spatial distribution of SO, concentration showed obvious variation, which was highest in
Shanxi, middle in Henan, lowest in Shaanxi. SO,,NO; and CO were positively correlated with PM, s , however, O,
showed a negative correlation with PM,; in the heating season. SO; ,NQO, and CO showed the same trends (rose first
and then fell) with PM;; variations in non-heating season, which were different from the trends of heating season. The
annual contribution ratios of heating to PM,; and SO, were still high,and the average values were 34.9% and 42.1%,
respectively.

Keywords: Fenwei Plain; heating season; non-heating season; PM;;; gaseous pollutant; spatial-temporal variation
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Table 1 Statistics of percentage of different grade days during heating and non-heating seasons in Fenwei Plain
5iE : IH%%'J?E’&EBWI/.% = p— /% Eﬁ&”{}
A =3 REMR i HE T e HEBY Y BHRA/ %
2014 4F 2.95 41.29 29.29 11.66 12.69 2.13 44.24 14.82
2015 4 5.99 52.25 23.18 8.94 8.39 1.25 58.24 9.64
K 2016 4 4.90 38.71 26.42 13.58 12,74 3.65 43,61 16.38
2017 4 4.40 43,57 28.06 10.75 9.58 3.64 47.97 13.22
2018 4 4.36 48.08 27.47 10.81 7.53 1,74 qZ2.44 9.27
2014 4 11.41 66.71 18.80 2.32 0.75 78.12 0.75
2015 4F 9.65 75.02 13,94 1.34 0.05 84.67 0,05
a;; 2016 42 2.79 64.48 24.39 2.24 0.10 73.27 0.10
2017 4£ 6.41 50.82 32.49 8.69 0.94 0.65 57.23 1.59
2018 4 15.65 49.68 29.31 5.12 0.25 65.33 0.25
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Table 2 Distribution of SO; mass concentrations during heating season in cities of Fenwei Plain pg/m’
F 4 = L] HH [ipd B # =Tk Il %+ B HH iE 58,
2014 36.7 50.6 53.4 49.4 40.8 65.7 76.7 75.9 -
2015 26.0 36.9 31.5 34,5 27.8 60,8 60,1 101.3 94.5 108.2 72.9
201¢ 20.3 32.4 30.9 28.0 22.3 50.5 42.8 130.5 97.3 140.3 98.5
2617 17.3 29.1 23.5 26.4 25.9 31.0 28.5 124.6 103.3 132.0 77.6
2018 13.7 27.3 17.1 19.1 16.6 21.4 19.2 69.2 59.1 56.5 44.6

®3 HBEEEWTEBHINO REREST

Table 3 Distribution of NQ; mass concentrations during heating season in cities of Fenwei Plain pg/m?
1 G g HE [LE3 s ¥# = 15 5 7 H B
2014 40.5 44.3 44,7 53.¢ 40.9 45.8 45.9 31.5
2015 41.9 41.8 46.1 49.2 43.2 54.2 50.0 41.4 25.9 36.3 39.0
201¢ 47.8 43.5 56.8 61.3 60.3 56.2 46.3 43.2 28.2 42.8 50.1
2017 49.3 43.1 65.0 69.1 61.4 51.9 49.7 46.3 46.1 50.8 46.7
2018 47.0 44.2 59.8 65.0 58.5 50.7 44.1 49.0 44.8 52.3 40.8

£4 DETEBETREHORBRESA

Table 4 Distribution of O; mass concentrations during heating season in cities of Fenwei Plain pg/m?
Fin EC] ahli] k) Jiii:s 5] #% =17k i %+ A2 il B
2014 30.4 42.1 24.4 20.9 25.4 a1 324 33.0
20135 25.6 44.7 28.9 22.6 25.7 32.0 35.6 33.5 23.5 25.7 37.7
2016 31.7 51.6 32.7 26.4 29.0 37.7 40.4 34.3 21.1 28.1 40.3
2017 31.1 44,1 27.9 27.6 31.5 35.9 37.2 37.0 28.3 36.1 47.2
2018 37.1 49.9 32.1 32.4 35.0 37.2 43.9 41.5 31.4 39.3 52.2
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Table 5 Ihstribution of CU) mass concentrations during heating season mn eities of Fenwer Plam mg/m’
E X a1l HrE (B3 A it 71 =ik i B g FF B
2014 2.2 2.1 1.3 2.2 1.6 2.4 1.8 2.7 2.8
2015 1.8 1.6 1.5 2.2 1.5 B 1.8 3.0 3.2 1.9 2.3
2016 1.5 1.5 1.7 2.1 1.6 2.3 1.9 3.2 1.9 2.0 2,6
2017 1.3 1.6 1.4 1.9 1.7 1.7 1.4 2.6 1.9 1.8 2.2
2018 1.0 1.4 1.1 1.5 1.4 1.4 1.1 2.0 1.2 1.4 1.6

#6 BETLESHTEREN SO.RERES®

Table 6 Distribution of SO, mass concentrations during non-heating season in cities of Fenwei Plain  pg/m®

4 4] o Ee [iE B #* = [T Nl % aR ki B
2014 10.7 12.9 17.0 12.9 19.6 29.2 31.0 42.2

2015 7.2 10.1 13.9 12.5 18.6 26.7 29.1 23.9 41.1 35.0 34.3
2016 6.4 12.7 13.4 11.1 17.7 24.6 22.9 35.1 26.8 36.0 33.9
2017 7.5 11.6 12.0 11.6 16.7 19.3 14.9 33.8 30.4 35.2 26.1
2018 5.1 13.5 8.8 9.7 11.6 15.6 10.2 21.4 18.8 15.6 13.8
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Table 7 Distribution of NO; mass concentrations during non-heating season in cities of Fenwei Plain  pg/m®

0 EX i HE [EES R #% M =17k i %3 AR P Z W
2014 28.4 29.7 30.7 37.1 32.6 39.4 25.3 31.8

2015 28.5 26.5 33.8 37.4 31.3 30.3 29.6 24.6 26.1 27.0 19.7
2016 30.6 26.9 35.4 44.0 38.1 34.6 30.4 24.1 21.2 28.3 20.7
2017 33.3 25.9 42.7 48.6 45.6 31.9 32.7 28.2 45.2 36.6 22.6
2018 32.0 26.9 36.2 41.6 38.2 32.5 29.9 28.4 41.0 33.3 19.3

PERBISH RO EM AR 2R VBRI SO, 3B #Y 22 43 Mt 30 g 1L 7Y
DGRBEHREAFMAL. HPIEREH SO, NO M WASTREASKEAR N, X5 LTRSS H P
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Table 8 Distribution of O; mass concentrations during non-heating season in cities of Fenwei Plain pg/m®
E i} HAG o] Hr [tk A # A =Tk I 3 B3 Hp i
2014 52.6 66.7 54.1 50.6 49.2 69.3 73.3 48.7
2015 58.6 67.2 64.0 61.1 62.5 70.7 79.7 56.4 52.3 59.1 85.0
2016 69.8 §2.4 81.6 71.5 76.7 92.2 89.7 65.0 47.5 75.8 66.0
2017 69.4 86.0 80.5 74.3 79.8 98.2 93.8 1041 61.8 95.8 117.6
2018 63.2 86.6 79.0 76.3 83.8 91.1 89.6 102.4 67.7 93.0 113.8

®9 HETFREWTEREY CORBRENH

Table § Distribution of CO mass concentrations during non-heating season in cities of Fenwei Plain  mg/m?*
E4 L] Gzl B 7% & s = I ¥t A3 H B
2014 1.4 1.1 0.7 1.4 1.0 1.8 1.1 2.1
2015 1.0 0.8 0.8 1.3 1.0 1.6 1,1 1.7 2.3 0.9 1.7
2016 0.7 0.8 0.8 1.1 1.1 1.8 1.2 1.9 1.2 0.8 1.5
2017 0.8 1.2 0.8 1.1 1.2 1.3 0.9 1.6 1.2 1.2 1.2
2018 0.6 1.2 0.6 1.0 0.9 1.2 0.8 1.3 1.2 0.9 0.9
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