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Characteristics and trend of air pollution in Handan City

ZHANG Xia, MENG Chen — chen, WANG Li —tao, MA Si —meng, WEI Zhe, ZHANG Fen —fen, MA Xiao
(College of City Construction, Hebei University of Engineering, Hebei Handan 056038, China)

Abstract : The status of air pollution in Handan city was based on the online observation data of atmos-
pheric particulate matters and gaseous pollutants at four air quality monitoring stations during 2013
and 2014, as well as the meteorological observation data. It is found that the fine particulate matters
were the key air pollutant in Handan. The annual average PM, 5 concentrations in 2013 and 2014
were respectively 139 pg/m’ and 116 pwg/m’, which were about 4 and 3 times of the national grade II
standard (35 wg/m’). Comparing with 2013, the PM, s concentrations in 2014 was reduced by
16.5% . In addition, the ratio of the days exceeding the standard dropped to 66.6% in 2014 from
74.4% in 2013. There was no obvious difference in the spacial distribution of PM, 5 concentration in
Handan. The PM, 5 concentration was highest in winter, followed by autumn, spring and summer,
while the PM,, concentrations were in the order of winter > spring > autumn > summer. There were
no clear differences in the concentration of PM, ; and PM,, in a week, indicating that weekly changes
are not obvious in the pollutant emissions and the relatively stable pollutant emission sectors, e. g. ,
industries, played a key role. Correlation analysis between the meteorological condition and the pollu-
tant concentrations indicated that the calm wind had the highest frequency in four seasons in Handan,
and the wind direction was concentrated in the direction zone from the east to the south and to the
west. Henan, Shandong and Shanxi contributed more to particulate matters of Handan.
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Fig. 1 The status of air pollution in Handan
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Tab. | The pollution level of the major air pollutants in Handan (unit: yg/m’)

O NS El
15 AEff} PM,, PM, S0, NO NO, NO, (15
wK8h)
2013 226 138 78 29 59 86 89 2 345
2014 177 117 44 15 66 79 89 1 944
AR
S 202 128 61 22 63 83 89 2 145
BUESL/ % =217 -15.3 -43.6 -48.3 11.7 -8.17 0.00 -17.2
2013 262 145 103 30 61 90 79 1 679
ZRi5K Ak 2014 201 113 60 14 42 56 61 1522
biiil S 232 129 82 22 52 73 70 1 601
AUES L/ % -23.3 -22.1 -41.8 -53.38 -31.2 -37.8 -22.8 -9.4
2013 245 139 90 50 65 114 88 1762
WAL TR 2014 184 110 46 30 52 80 88 1417
Fes S 215 125 68 40 59 97 88 1 590
ABUESL/ %  -24.9 -20.9 -48.9 —40.1 -20.1 -29.9 0.1 -19.6
2013 215 139 116 36 47 84 9] 2 165
2014 173 113 72 16 43 60 86 1 610
PNEN|
S 194 126 94 26 45 72 89 1 888
BUES /% -19.6 -18.8 -38.0 -55.6 -8.56 -28.6 -5.5 -25.7
2013 237 139 97 36 58 94 87 1 988
2014 186 116 57 19 51 69 81 1 633
USR]
44 212 128 77 28 55 82 84 1811
B ES % -21.6 16.5 -41.3 -47.3 -12.1 -26.6 -6.9 -17.9
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Fig. 2 The time series of daily average Pl s concentrations of four stations in Handan
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Fig. 3 The time series of daily average PM,, concentrations of four stations in Handan
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Fig.4 The weekly variations of the concentrations of particulate matters
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Tab.2 The statistics of the wind speed in each season in Handan

2013 42 2014 42

A
% = Bk % Yy % = K % Y
N 0.25 0.75 1.38 1.03 0.85 0.90 0.75 0.00 0.00 0.41
NNE 1.83 1.37 1.01 1.33 1.39 2.09 1.37 0.65 1.35 1.36
NE 1.42 1.38 1.06 1.03 1.22 1.49 1.38 0.52 1.05 1.11
ENE 1.69 0.74 0.64 1.06 1.03 0.86 0.74 0.35 0.55 0.62
E 0.78 0.68 0.47 0.92 0.71 0.78 0.68 0.39 0.60 0.62
ESE 1.06 0.75 0.79 0.64 0.81 1.11 0.75 0.85 0.87 0.89
SE 1.24 1.09 0.71 0.67 0.93 1.16 1.09 0.76 0.79 0.95
SSE 1.40 0.90 0.90 0.65 0.96 1.26 0.90 0.79 0.87 0.95
S 1.42 0.89 0.94 0.70 0.99 1.12 0.89 0.87 0.87 0.94
SSW 1.34 0.97 0.86 0.81 0.99 1.18 0.97 0.85 0.91 0.98
SW 0.98 0.70 0.65 0.93 0.82 1.36 0.70 0.64 0.62 0.83
WSW 0.77 0.69 0.84 0.83 0.78 0.87 0.69 0.79 0.79 0.78
W 1.20 0.75 0.61 0.93 0.87 1.10 0.75 0.61 1.12 0.89
WNW 1.32 0.59 0.85 0.98 0.94 1.28 0.59 0.85 1.06 0.94
NW 1.19 0.78 1.28 0.69 0.98 0.60 0.78 0.85 1.38 0.90
NNW 1.12 1.44 1.38 0.97 1.23 1.12 1.44 1.21 1.04 1.20
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