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Correlation Analysis of the Air Quality and the
Meteorological Elements in Jingzhou from 2014—2016

Deng Yanjun"?, Zhao Zhuoxun', Li Ling?, Zhang Lunjin
(1 Jingzhou Meteorological Bureau, Jingzhou 434020 2 Collaborative Innovation Center of Remote Sensing Technology
in Ecological and Meteorological Monitoring in the Jianghan Plain, Jingzhou 434025
3 Jingzhou Environment Protection Monitoring Station, Jingzhou 434000)

Abstract: The daily air quality data in Jingzhou city from January 1, 2014 - December 31, 2016 and the daily observation data of
ground meteorological elements in the same period were used to analyze the air quality status, variation characteristics and the
correlation-ships with meteorological elements in Jingzhou. The results show that the air quality in Jingzhou was slightly improved
during the period from 2014 to 2016 and less pollution occurred on fine days. The primary pollutant was PM,s. The monthly AQI,
PM,,, PM,¢, SO,, NO,, and CO has a ‘V’ shape variation, while O, reverses. The air pollution was the most serious in winter and
relatively light in summer. The AQI and the concentration of pollutants except O, are positively related to the AQI and air pressure on
previous day, and are negatively related to the temperature, aqueous vapor pressure, humidity, cloud amount, precipitation and wind
speed. The regressive prediction models of AQI and the concentration of pollutants are established based on the analysis. The cause
of a serious weather pollution case in January 2014 is further analyzed: the distribution of local pollutants, the importing pollutants
and the meteorological diffusion condition are the main factors affecting the air quality in that month.

Keywords: AQI, pollutant concentration, meteorological element, correlation analysis, regression model
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Fig. 1 Percentage of air quality grades in Jingzhou during
the period from January 2014 to December 2016
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Table 1 Days of various air quality grades in Jingzhou

from 2014 to 2016
E: 30 I Il Il v % Vi SRAH
2014 18 161 106 30 32 7 175
2015 24 203 20 35 13 0 138
2016 33 192 109 22 8 0 139

2014—2016%F, I3 X 1 2295 Bt IO 26 A
ERPM, s (£2) , FLHIPI565 d, X34EAIPM, s
PR R E T, KRR REA, tHil242 d, 2014—
20164F 1 By5 e N A H AR 3 i, 20144F4Y
37 d, 20164EMN#130 d, FEHIAEL—10H; B
BT YW APM o R #8208 d, 2014—20164F 1% 4k
TR BT B NNO, I R BUNAE 20154 H BL5 d,
20164F i Hl4 d, B EI5 Y IR SO,MICO.
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Table 2 Days of primary pollutants occurred in Jingzhou

from 2014 to 2016.

303 NO, 0, PM,, PM, 4
2014 0 37 82 224
2015 5 75 55 212
2016 4 130 71 129
i 9 242 208 565
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Fig. 2 Monthly variation of AQI and pollutant concentration
in Jingzhou from 2014 to 2016
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Table 3 Correlation coefficient between AQI, concentrations of 6 pollutants and meteorological elements in
Jingzhou from 2014 to 2016

YHEREF AQl SO, NO, PM,o co 0, PM, 5

ii—HAQI 0.730%* 0.372** 0.352%* 0.716** 0.531%* —0.087** 0.741%*

H P E 0.267** 0.532** 0.475** 0.338** 0.234** —0.466** 0.333**

H s SUE 0.269** 0.543%* 0.477** 0.344** 0.241%* —0.468** 0.335%*

H AR 0.269** 0.530%* 0.489** 0.335%* 0.239** —0.466** 0.336**

SR AR E 0.093** 0.243** 0.106** 0.155%* 0.094%* —0.170** 0.111**
HE< 00 —0.304** —0.524* —0.431%* —0.377** —0.349%* 0.628** —0.398**
H i —0.252** —0.425** —0.340%* —0.322*%* —0.305%* 0.701** —0.355**
H AR —0.333** —0.596** —0.493%* —0.404** —0.366%* 0.535** —0.413**

Sl H 0.157** 0.346** 0.317** 0.150%* 0.103** 0.498** 0.085**
H Pk ¥R —0.332%* —0.578** —0.493** —0.407** —0.319** 0.477** —0.396**
SRS T —0.188** —0.331* —0.217%* —0.203** 0.090** —0.339%* —0.102%*
FI $5e N AR 8 —0.232** —0.454** —0.396%* —0.252*%* —0.019 —0.444%* —0.146**

H P8 = —0.101** —0.249** —0.216%* —0.080** —0.075* —0.354** —0.041
ER (P —0.316%* —0.368** —0.333** —0.326** —0.195** —0.156** —0.300%*
H K E —0.218** —0.269** —0.239%* —0.210** —0.124%* —0.135%* —0.189**
FI~F- 35 X —0.202** —0.372%* —0.554%* —0.221** —0.215** —0.127%* —0.195**
H 5 KR —0.236** —0.327** —0.522%* —0.236** —0.261%* —0.061* —0.241%*
SR NP —0.254** —0.342%* —0.508** —0.259** —0.277** —0.040 —0.266**
ERELEINE Vs —0.0208 0.096** 0.0554 —0.078* —0.095** 0.565** —0.127**
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Table 4 Regressive prediction model for AQI and concentrations of 6 pollutants

A E)3F5 7 SHEXRE
AQI 790.76+0.67X,~0.7X5,—1.02X5,—0.26 X,—1.63X5,—0.48X;~3.1X;, 0.773
SO, 128.16+0.06X,~0.07X,,—0.84X;,~0.38X,~1.01Xs,~0.16Xs—6.5X, 0.734
NO, ~35.9240.05X,+0.1X,,+0.13X5,—0.79X,—0.48X5,~0.05X,—8.99X, 0.766
PM, 737.05-+0.88X,~0.63X,,—1.02X5,~1.16 X,—2.42X5,~0.52X,~4.94X, 0.776
co 18.71-+0.004X,~0.017X,,—0.039X, 0.1 X,~0.004X,~0.002X;—0.033X,, 0.641

0, ~151.01+0.06X, +0.14X,,+6.31X,~3.39 X, +1.75X5,+0.08X,—2.51X,+2.77Xq 08
PM, 564.95+0.54X,~0.5X,,~1.73X4,+0.36 X,~1.09Xs,~0.27X,—2.95X, 0.796

E: X ARW—BAQL XA HRRSE; XpWBHRERE; X BRESE; X BHRERE; XA BFHKEE; X, ABFY
BRZE; XoABFHEEE; X ABMKE; X0 BFHRGE; X, BRARE; X8 B R,

2.2.3 Wi AQI ERFIR T2

FI 2017 4532 H M < % 8 & W 2R A
AQl, BRI SFESS, LRI IEAQI I Fiik
FHRRMRERE (85) , T LUAE HAQITRIR 5 FEHER: TR

TR ERET2%, WK —EHH16.9%, i K
PIAEEL0.3%, f/h— 5L A9.2%, fi/h245E
P151.6%, ESELFRLSH, ATRUNE I RRRY
KPR BSE
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Table 5 The hit rate (%) by the regressive prediction

model for AQI
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Fig. 3 Variations of AQI and meteorological elements in
January 2014
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