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Abstract: Based on the monitoring data of air pollutants and corresponding meteorological records we investigated the concentration variation of air
pollutants in Tianshui from 2015—2017 and the source of pollutants was analyzed by using emission source inventory and HYSPLIT model. The results
show that Tianshui’s air quantity declined to some extent in past three years but the days with excellent or good quality is still in the majority with an
eligibility rate of 84.9%. Primary pollutants ( SO, NO, CO PM, s and PM,,) show similar seasonal and daily variation patterns. The maximum primary

pollutant concentration appears in winter and minimum is in summer with a bimodal daily variation pattern ( morning and evening) . While concentration

( No. SKLCS-ZZ-2018) ; ( No. 41761017)
Supported by the SKL.CS Founding( No. SKLCS-ZZ-2018) and the National Natural Science Foundation of China ( No. 41761017)
(1994—) E-mail: 1426416693@ qq.com; * E-mail: lizq@ lzb.ac.cn

Biography: WANG Fanglong( 1994—) male E-mail: 1426416693@ qq.com; * Corresponding author E-mail: lizq@ lzb.ac.cn



12 :2015—2017 4593

of secondary pollutants Oj is highest in summer and lowest in winter with a unimodal daily variation pattern. Tianshui’s air quality is mainly affected by
local emission and external atmospheric transport. The contribution of local civil and industrial sectors to SO, CO PM, 5 and PM,; is predominant and
the main emission of NO, is transportation and industrial sectors. Civil sector is the largest emission sources of CO among various sectors. The results of
back trajectory analysis indicate that northwest and eastern air mass is the main transport path for external pollutant. Besides dilution diffusion and
transfer of pollutants are also influenced by local meteorological factors ( temperature precipitation wind direction etc.)

Keywords: Tianshui; air pollution characteristic; source analysis; emission inventory; HYSPLIT model
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Table 1  Statistics table of AQI level days in Tianshui from 2015—2017
fd AQI /d
2015 156 158 44 4 2 1 65.26 86.03% 13.97% 365
2016 121 184 48 7 3 1 69.51 83.33% 16.67% 364
2017 45 264 41 8 4 2 80.92 84.48% 15.51% 364
3 AQI .
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4—s 5—9 PM,,~ PM,
AQIT 0, 78.98% (  3). 0,
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Table 2 AQI and concentration levels of major atmospheric pollutants
‘ol S0,/ NO, / co/ 8h 0,/ PM,,/ PM,,/
(pgem™)  (pgem™)  (mgem™)  (pgem™)  (pgem™) (pgem™)
+ 65.26+32.65 23.00+21.07 28.78+12.75  0.88x0.45  86.25+30.58  35.4+28.42 67.27+46.52
2015 23~207 3~182 6~118 0.33~5.41 9~169 3~155 10~312
+ 69.51+32.73  27.8325.65 36.57:16.46  1.01:+0.52  91.18+32.46  42.23+26.7 80.57+50.01
2016 27~216 5132 8~82 0.37~3.12 21~195 11~166 16~286
+ 80.92+37.96  23.81+20.3 35331542  0.79+0.48  93.12+36.18  40.12+27.64 85.97+61.83
2017 25500 6~95 7-80 02-2.4 14~210 8~178 14~ 684
+ 71.84+35.1 24.91£22.55 33.55:15.33  0.89+0.49  90.17+33.24 39.25+27.72 77.91253.7
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Table 3 Comparison of daily and non—precipitation pollutant concentrations in Tianshui City
S0,/ NO,/ co/ 8 h-05/ PM, s/ PM,,/
(pgem™) (ngem™) (mgem™) (ngem™) (ngem™) (pgem™)
28.59 36.03 0.95 90.23 43.13 86.48
13.95 26.16 0.72 90.01 27.66 52.35
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Table 4 2016 Tianshui air pollutant emission list 10° t
S0, NO, (6(0) PM, 5 PM,,
0.74 1.02 1.59 0.16 0.08
7.01 9.69 33.32 3.30 1.70
5.63 2.22 176.95 9.70 1.19
0.40 11.36 29.16 0.73 0.02
13.78 24.29 241.02 13.88 3.00
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> > PM,, LAQI
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5
Table 5 Correlation analysis of pollutant
AQI S0, NO, co 0, PM, PM,,
AQI 1
S0, 0.549** 1
NO, 0.573** 0.796** 1
co 0.470** 0.805** 0.802** 1
03 -0.196** -0.592** -0.564** -0.628** 1
PM, 5 0.834** 0.732** 0.762** 0.705** -0.466** 1
PM,, 0.921** 0.583** 0.628** 0.529** -0.345** 0.834** 1
AQI 1
S0, 0.293** 1
NO, 0.258** 0.572** 1
co 0.002 0.477** 0.463** 1
03 0.162** -0.337** -0.280** -0.408 ** 1
PM, 5 0.672** 0.512** 0.456** 0.402** -0.249** 1
PM,, 0.893** 0.332** 0.279** 0.101 -0.059 0.680** 1
AQI 1
S0, 0.021691 1
NO, 0.222** 0.346** 1
co -0.278** 0.206** 0.311** 1
05 0.630** 0.017 0.169** -0.059 1
PM, 5 0.246** 0.011 0.282** 0.425** 0.185** 1
PM,, 0.483** 0.093 0.449** 0.238** 0.185" 0.745** 1
AQI 1
SO, 0.677** 1
NO, 0.793** 0.725** 1
co 0.510** 0.733%* 0.700** 1
0; -0.139" -0.384 % -0.352** -0.487** 1
PM, 5 0.940** 0.718** 0.860** 0.639** -0.261** 1
PM,, 0.978** 0.703 ** 0.813** 0.555** -0.222** 0.930** 1
AQI 1
S0, 0.135" 1
NO, 0.378** 0.657** 1
Co 0.344** 0.615** 0.780** 1
0 -0.151" -0.516** -0.550** -0.502** 1
PM, 5 0.816** 0.308 ** 0.631** 0.539** -0.284** 1
PM,, 0.957** 0.069 0.317** 0.264** -0.090 0.713** 1
* % 0.01 ( i* 0 0.05 (
S0, NO, -
CO S0,+NO,. CO ( 2016) .
S0,.NO,.CO PM,; PM,



12 :2015—2017 4601

.PM,, S0,.NO,.CO PM,, 4.3
(0.63) ( 7.
S0,.N0,.CO
( 26.6% ~ 34.4%)
PM, ( Zhou et al. 2018) . 800 hPa
0, (17.2% ~
( Rypdal et al. 2009) . 38.6%)

20164EF
10.4%

60°E 70°E 80°E 90°E 100°E  110°E 60°E 70°E 80°E 90°E 100°E  110°E
L e R - I TR T
RE4 — BHS | Y —

TOREL BRI RIS
BF4  — RAES

=72 —60 —48 -36 -24 -12 0
AR/

7 2015—2017
Fig.7 Cluster of backward track air mass in Tianshui City 2015—2017

(C)1994-2019 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



4602 38
6
1 S0,.NO,.CO.PM,,.PM,, :
2
(1.2 .
) ; 0,
6
Table 6  Statistical results of pollutant concentration in different years
S0,/ NO, / Cco/ 0,/ PM, s/ PM,,/
(perm™)  (peem™) (mgm™)  (pem™) (perm™) (e
1 14.00% 42.49 38.29 1.12 69.94 57.41 105.06
2 18.90% 28.07 33.35 0.97 83.57 39.86 74.01
2015 3 13.20% 17.73 25.69 0.67 93.9 27.6 60.5
4 38.60% 17.80 25.99 0.84 84.85 31.79 59.39
5 15.30% 17.21 24.14 0.8 101.38 25.68 50.18
1 10.40% 52.55 52.37 1.54 65.39 65.68 132.32
2 24.00% 42.00 45.51 1.26 79.92 51.05 104.65
2016 3 30.90% 20.16 30.72 0.79 101.94 30.97 61.04
4 17.20% 14.14 28.84 0.81 95.49 34.98 57.81
5 17.50% 20.43 32.79 0.93 99.02 43.03 73.21
1 11.50% 39.52 48.55 1.26 77.4 67.33 148.62
2 14.50% 30.81 44.38 1.02 86.83 51.68 124.28
2017 3 23.80% 22.35 34.24 0.7 93.33 33.31 74.19
4 34.80% 18.57 30.42 0.66 96.06 33.33 65.43
5 15.30% 19.48 29.64 0.69 103.89 34.39 66.96
, _AQI 50,
5 ( Conclusions)
NO,.CO 50,.NO, . CO
N
84.9%.PM,; PM, 3)
0.2 011 3 50,
50,.NO,.CO CO.PM,, PM,
0, SO, « NO, (010 X
NO,.CO.PM, 2017 . . .
2) S0,.NO,.CO.PM,, PM, .
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