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Variation concentration characteristics and correlations of atmospheric contaminant in
Mianyang
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Abstract: Background, aim, and scope With the rapid development of industrialization, urbanization and
motorization in our country, ambient air quality has attracted more and more attention for the public. China has
established a four-level (national, provincial, municipal, and county level) automatic monitoring networks for
ambient air. The primary monitoring items of this system are SO,, NO,, CO, O,, PM, 5 and PM,,. Mianyang is
located in the northwest of the Sichuan Basin, according to the ambient air quality standards (GB 3095—2012),
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the annual mean concentration of PM, ; exceeds the Grade I[ standard (35 pug-m ). To fully understand ambient air
quality of Mianyang City, more characteristics of air pollutants should be considered. Materials and methods Based
on the ambient air monitoring data, chemical composition of particulate matter and meteorological data of
Mianyang City in 2018, the variation characteristics of six parameters including annual average, quarterly
average, monthly average, daily average and hourly maximum for daily value were investigated. Besides,
the correlation between pollutant concentration and meteorological conditions was further discussed, and in
combination with the chemical composition of particulate matter, the causes of air pollution were analyzed.
Results The results showed that the SO, level in Mianyang City is relatively low. Compared with the autumn and
summer, the level of particulate matter (PM) is on higher level in the spring and winter. Additionally, the level
of O, is high in spring and summer, while in autumn and winter it appears low. Discussion After calculated the
Pearson correlation coefficient, the correlation coefficients of PM, s and SO,, NO, in winter are 0.610 and 0.635,
respectively. The correlation coefficients of PM,, and SO,, NO, are 0.655 and 0.655, respectively. These data
indicate that there is a significant correlation between SO,, NO,, CO and particulate matters (PM, 5 and PM,,).
Besides, the main chemical composition of particulate matter is sulfate, nitrate, ammonium salt and the secondary
organic aerosol, indicating that it is necessary to focus on controlling the generation of particulate matter in winter.
In spring and summer, there is a significant positive correlation between O, and PM, 5 and PM,,, which indicates
that PM and O, need to be controlled in coordination. Hourly maximum concentration in daily of O, is mostly
concentrated at 13 : 00—18 : 00. However, other pollutants is mostly concentrated at 08 : 00—12 : 00
and 20 : 00—24 : 00. Besides, the frequency of NO, appearing between 20 : 00 and 24 : 00 is 67.1%.
Therefore, it is especially important to control the emission of pollution sources such as motor vehicles in the later
period. Conclusions Overall, air quality of Mianyang is good. However, the ambient air quality is poor in winter
and relatively good in summer. Recommendations and perspectives This article mainly analyzes the ambient air
quality of Mianyang City and the correlation between pollutants, and puts forward the corresponding solutions to
reducing the air pollution, hoping to give public some enlightenment.

Key words: Mianyang City; ambient air quality; meteorological conditions; correlations analysis
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Monthly variation of pollutants concentrations
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Tab. 1 Correlations between atmospheric contaminant of
hourly maximum concentrations in daily of 2018

SOsmax NOsiax  COa O

PMysmax  PMigmax

SObme 1 0.550%% 0.738%* —0.216  0.452*%  0.531%*
NO,. 1 0.778** —0.260 0355  0.495%
CO 1 -0.294 0361  0.497*
O; 1 —-0.289 —0.282

PM, 5 max 1 0.957%*
PM g1 1

s UNTE 0.01 ZKT-REEAHIE, 2 BUITE 0.05 /KT BFAHIE,
**: correlation is significant at the 0.01 level (2-tailed), *: correlation
is significant at the 0.05 level (2-tailed).
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Tab.2 Correlations between atmospheric contaminant and meteorological factors in daily

S0, NO, Co Oy PM, PM,, T RH WS P
SO, 1 0.736%%  0.481%*%  0.233%F  (0.575%%  0.645%% —0.109%  —0.304** —0.386%* 0.082
NO, 1 0.653%*  0.014 0.782%%  0.810%* —0318%* —0.174%% —0.627** 0.293%*
Co 1 —0.255%%  0.770%*  0.675** —0.440%*  0.166%*  —0.589%* 0.283%*
Oy 1 —0.151%%  —0.021 0.566%%  —0.353%%  0.282%*%  —(0.560%*
PM, 1 0.943%%  —0.533*%%  —0.023 —0.504%* 0.360%*
PM,, 1 —0.459%%  —0.174%%  —0.451%* 0.339%*
i 1 ~0.046 0.256%%  —0.730%*
RH 1 ~0.055 —0.232%*
WS 1 —0.270%*
P 1

e WUITE 0.01 ZKF-REZARE, *: WUITE 0.05 /KT FAHIE

**: correlation is significant at the 0.01 level (2-tailed), *: correlation is significant at the 0.05 level (2-tailed).
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FEERWE ML (EZFER O, 5 PM,; I K
FIEHX, MERHN056) , RRESBMES
KIHERS R, <ile, REER R, EEk
JE O EFT, REMEUE ISR A A B, (450
R BEF = (Geetal, 2013) , & FHESE. B
7= Oy FIBUR Y 5 24T PR IR 45 4% . HR4fE Pearson
FRAESHT, BEERGE, BIE, MR,
B, BRRIRAE . KOs . AR 3 A4 Z R X
15 YR BE R R

it CMB A6 Uk P31 7R AT, 2018
AEZ PR TR 2 2R IR R £h . fSIRER . B2
M R ANV, HOBREEIE . PLSh 42
AR (—WIE) , JCHREKEMLEMRE.
Bedh e, RRERAIAC 2R R R R R )
F9 T Bk 0 901 R 12% 1 21%.,  H: rP R R h LAY R
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aCAES AR SO AR B, T A LA R T 4%
RN 2 RTE TR A . 7 4h, 1Y
TR AL R (SOR=S¢.: /(Sqo: +S50) ) KT
0.1, HAZFEEK, BIIAZE SO, X Y Bk 5t

Mo ERFREE-A 4

#1285

HREK (He etal, 2001) , BKFERIA MR
H R (NOR=S\ /(Syo +Sy0)) H KT 01, H
AT, TR A 5 SO A R A

itk

K3 RATTRYEI AT

Tab. 3 Correlations between atmospheric contaminant in quarterly

Fh B2X SO, NO, CcO (013 PM, 5 PM,, T RH WS P
Season Factor
SO, 1 0.766%*  0.554**  (0.535%*  0.622**  0.643** —0.313** —0.342** —0477**  0.034
NO, 1 0.783**  0.367**  0.757**  0.695** —0.805** —0.134 —0.579** —0.011
P CcO 1 0.209* 0.734**%  0.517**% —0.687**  0.246* —0.623** —0.240*
Spring @ 1 0.312%*%  (0.392**% —0.105** —0.601** —0.259** —0.315%*
PM, 5 1 0.879*%* —0.562** —0.089 —0.398**  —0.060
PM,, 1 —0.478** —0.378*%* —0.279*%*  0.087
SO, 1 0.533**  0.141 0.600**  0.482**  (0.588**  0.503** —0.712**  0.077 0.363%*
NO, 1 0.303**  0.492**  0.710**  0.731**  0.099 —0.444**  —0.100 0.427**
- ES CcO 1 0.273*%%  0.519**  0.505**  0.262* —0.138 —0.066 —0.139
Summer Oaap 1 0.651*%*%  0.709**  0.485** —0.760**  0.182 0.322%*
PM, 1 0.976**  0.260* —0.515**  0.054 0.357**
PM,, 1 0.370*%*  —0.632*%*  0.025 0.403**
SO, 1 0.687**  0.566*%* —0.186 0.599%*  0.660** —0.105 —0.181 —0.129 0.238%*
NO, 1 0.672%*% —0.267* 0.813**%  (0.854** —0.352** —0.177 —0.526*%*  0.515%*
k2= CcO 1 —0.322%%  0.783**  0.816*%* —0.229** —0.175 —0.490**  0.170
Autumn @5, 1 —0.294** —0.228* 0.664%*%  —0.402*%*  (0.355** —0.397**
PM, 1 0.973*%* —0.418**  0.132 —0.516*%*  0.432%*
PM,, 1 —0.343*%*  0.013 —0.509%*  0.429%*
SO, 1 0.788**%  0.621** —0.058 0.610%*  0.655**  0.080 0.020 —0.380*%*  0.119
NO, 1 0.689** —0.128 0.635*%*  0.655**  0.131 0.143 —0.551*%%  0.049
s CcO 1 —0.295%%  0.644**  0.582** —(0.237* 0.457**% —0.434**  0.185
Winter Qs 1 —0.040 0.021 0.421*%*  —0.657**  0.309** —0.246*
PM, 1 0.940*%*  0.242* 0.130 —0.384** —0.193
PM,, 1 0.334**  —0.034 —0.312*%*  —0.204

s UITE 0.01 ZKT-EEEAHKE, *: WUITE 0.05 /KT BEAHIK,

**: correlation is significant at the 0.01 level (2-tailed), *: correlation is significant at the 0.05 level (2-tailed).
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