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Abstract: Based on the PM, ; air quality monitoring data of Hubei Province in winter months during 2015—
2016, the PM, ; mass concentration is classified by EOF method and its synoptic patterns are analyzed.
The correlation between PM, ; and large-scale circulation is discussed and correlation index with SLP is es-
tablished. The results show that the PM, ; mass concentration in central part of Hubei is higher than in the
easten and westen parts. There are large fluctuations in the PM, ; time series and a downward trend in the
recent two years. Four distinguished modes of PM, ; are clarified, which can explain over 86. 2% of the va-
riance. The synoptic patterns are transmission type and local accumulated type. The PM, ;s mass concen-
tration of transmission type is higher than the other one. The transmission type presents pollution in the

whole region, pollution in the west and pollution in the north-central, respectively. Northerly airflow
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dominates Hubei during the whole region pollution, bringing PM, ; from northern China. For the west re-

gion pollution of transmission type, the pollutions and moisture are carried to western Hubei by east winds

and the western Hubei mountain makes the pollutions accumulate in this area. The north-central region

pollution shows a collection effect of northeast and northwest wind. The local accumulated type pollution

in eastern Hubei and south-central Hubei are under the common cause of static weather condition and ter-

rain. The transporting paths of three transmission type pollution are the north path, east path and north-

east path. With the decrease of high-level East Asia trough and low-level cold continental high pressure, PM; ;

mass concentration increases. The correlation index with the sea level pressure is closely related to the PM, ; mass

concentration and the first EOF mode time coefficient which has certain significance for pollution forecasting.
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Fig. 1 Distribution of daily PM, 5 mass concentration
in Hubei Province in winter months
during 2015—2016 (unit: pg* m *)
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Fig. 3 Spatial distribution of (a) first, (b) second, (c¢) third and (d) fourth eigenvectors

of PM, 5 mass concentration EOF decomposition in Hubei Province

(Contours and shaded areas indicate the eigenvector value)
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(a) Whole region pollution of first mode of PM; ; EOF

in Hubei Province and (b) weather pattern

(In Fig. 4b. contours, arrows and shaded areas indicate surface pressure.

wind and relative humidity. respectively)
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of PM, 5 mass concentration EOF in Hubei Province and (c, d) the corresponding weather patterns

(a) The eastern pollution of second mode and (b) south-central pollution of fourth mode

(Tllustration is same as Fig. 4)
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