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Abstract The distribution of pollutants in 13 cities in Jiangsu Province in the winter of 2014 was
analyzed. It was found that there were more haze daysin Nanjing and Xuzhou and the concentration
of PM10 and PM2 s exceeded the nationa standard 38.9% and 42.2% respectively in the Nanjing ,
51.1% and 55.6% respectively in Xuzhou. Nanjing and Xuzhou are affected by both local and
external sources. The southward airflow is easy to accumulate pollution in Nanjing and Xuzhou,
while the northeastern airflow and precipitation are favorable for the removal of pollutants. Large,
and Nanjing area by local and external sources of common influence.

Introduction

In recent years, haze has led to an increase of low visibility events, The increase in haze phenomenon
isrelated to the high solubility of aerosol particlesin China !,

The important precursor contaminants of forming secondary aerosol particlesis primary particles and
the chemical reaction of gas pollutantsin atmosphere, One of the most important is the photochemical
reaction . Through this process is mainly produced by fine particles,.It is difficult to remove by
gravity sedimentation and turbulent transport process ,the fine particlesin air is easy to accumulatein
amore stable atmosphere,resulting in decreased visibility, thus forming haze pollution® . Asthe haze
vigibility is very low, sunshine gradually reduced or no sunshine, people's health, greenhouse
production and transportation have caused a very bad impact [4, Therefore, it is necessary to study
the characteristics of pollutantsin haze pollution.

In this paper, the rel ationshi p between the change of atmospheric pollutants and the meteorol ogical
factorsin Nanjing and Xuzhou which haze isnot alleviated and pollution is more serious are analyzed
by using meteorol ogical regular observation dataand air pollutant concentration datafor the winter of
2014 in Jiangsu Province and the relationship between the change of atmospheric pollutants and the
meteorological factors is analyzed. Wind field analysis of the source of pollutants, in-depth
understanding of the pollution situation in Nanjing and Xuzhou City, for the two cities to develop
practical pollution prevention measures to provide effective support. Combined with the wind field
analysis of the source of pollutants, understand the pollution situation in Nanjing and Xuzhou City
deeply, Provide effective support for the two cities to develop practica pollution prevention
measures.

Data

Site data

In this paper, 72 basic weather stations and 63 national control environmental monitoring stationsin
Jiangsu Province were selected. Observational dataisfrom October 2014 to April 2015, of which the
conventional meteorological observation data time resolution of 10min, air pollutant concentration
data time resolution of 1h.
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Distribution characteristics of hazein Jiangsu Province
Using haze day discrimination method anays of haze in Jiangsu Province.n the past, In
Meteorological regulations ,the main basis discrimination of haze day is based on relative humidity
and visibility, when the visibility less than 10km under the premise, Relative humidity will be the
haze of the criteria. National Meteorological Administration promulgated the "People's Republic of
Meteorological Industry Standard" (¥ in 2010. In this standard, the daily average visibility islessthan
10 km, Daily relative humidity less than 80% or daily relative humidity between 80% -95%, PM25
concentration greater than 75ug-m will be judged as a haze day

Atmospheric visibility is usually defined as the maximum distance that can be seen and identified
in the surrounding environment,it’s an important indicator of the haze day (671

Table 1 The statistics of haze days (the total period of 182 in winter 2014-2015)

City NJ Z) cal WX & YZ TZ NT HA YC XZ SQ LYG
Haze day 132 122 126 131 124 128 123 108 129 125 142 133 119
Percent 3% 67% 69% 72% 68% 70% 68% 59% 71% 69% 8% 73% 65%

Intable 1, the coastal areas arelessfoggy days, perhaps because coastal areaswill have an injection
from the sea clean air, so the air in the coastal areasis cleaner than in other areas. In the period from
October 2014 to April 2015, the maximum number of haze daysin the eight citiesin southern Jiangsu
was 132 days, and the lowest in Nantong in coastal areas was 108 days. In the same time, the most
smog days in five cities in northern Jiangsu were 142 days in Xuzhou, the second is 133 days in
Sugian, and therest citiesisabout 120 days, and the lowest in Lianyungang coastal areawas 119 days.
According to the above analysis, there are more smog days in Nanjing and Xuzhou city, so these two
cities are selected as the typical cities with more serious pollution.

Thedistribution of pollution characteristics and the influence of meteor ological factorsin
Nanjing and Xuzhou

Monthly Variation of Air Pollutant Concentration in Nanjing and Xuzhou

Fig. 1 isamonthly change cabinet diagram of the daily mean of pollutant concentration in Nanjing,
including monthly mean, maximum value, minimum value, and 75 %, 25 % quantile. The results
showed that Os concentration decreased gradually from October to January, and the concentrations of
co, SOz, PM10 and PM2s were gradualy increased, and the daily mean concentration was most
discrete in January, indicating that there were higher and lower values in January, and the seasonal
variation of NO, was relatively small. From February, the concentrations of co, PM1o and PM25s
decreased gradually, especially the median daily mean concentration of PM 10 was larger than that in
January and February. the median daily mean concentration of PM 25 was not significantly higher than
that in January and February, indicating that the main pollutants were coarse particulate matter in
January, which contributed to the conversion of gas to particulate matter after February with the
increase of precipitation. Since February wind speed isrelatively large and easterly wind blowing, the
east wind can bring the clean air mass on the sea to land, diluting the concentration of the pollutants,
leading to the lower concentration of Oz, and the chemical loss reduced, so asto start in February, Oz
concentration gradually
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Fig. 1 Diurnal variation of pollutant concentration in Nanjing city

Figure 2 shows the monthly variation of the daily mean of pollutant concentrations in Xuzhou, the
box diagram includes monthly mean, maximum, minimum, 75% and 25% quantiles. The results are
similar to those in the Nanjing, but the data are more concentrated, indicating that the daily mean of
pollutants per month is not much different. The concentration of PM1o in Xuzhou is greater than
Nanjing, PM1o pollution is more serious, and the concentration of NO> is different from Nanjing, the
highest concentration appeared in December, January is a relatively serious month of pollution in
Xuzhou, the monthly mean values of CO, NO2z, PM10, PM25 and SO, were 1.8 (* 10°), 41 (* 10°9),
176ug/ m3, 98.7ug/ m™ and 62 (*10°°) , respectively.
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Fig. 2 Diurnal variation of pollutant concentration in Xuzhou city
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Time Series Changes of Atmospheric Pollutants and Meteorological Factors in Nanjing and
Xuzhou City

Figure 3 and Figure 4, respectively, Nanjing and Xuzhou City, the concentration of pollutants and
meteorological elements of daily changes. It can be seen the maximum precipitation in late November
and mid-March, and thereislittle precipitation at other times, and thereis asignificant decreasein the
concentration of pollutants in precipitation, indicating the clear effectiveness of wet deposition on
pollutants. At the same time, in the relatively high temperature months, such as October, April. O3
content isrelatively high, mainly because Oz is by the NOx and VOCsin the ultraviolet light under the
action of photochemical reactions associated. The temperature is low, radiation is small and is not
conducive to Oz generation in January and February. While the SO, and NO- contents were higher in
January and February, and the temperature was lower and the precipitation was less correlated. At the
same time, when the wind speed is large, the pollutant concentration is low, which indicates that the
static wind condition is an important reason for the high concentration of pollutants. In summary,

small winds and precipitation are important weather conditions that lead to high concentrations of
pollutants.
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Fig.3 Diurnal variation of pollutant concentration and meteorological factorsin Nanjing

1092



[

ATLANTIS

PRESS Advances in Engineering Research, volume 120

150 [m H | T |‘ | 0
w
g ‘ {1 02__
2 2 100 [ mmmmRainfall s02 3
>0 -
Tg =
g, E ” O,GIE
g
0 L L . . : . 0.8
10/1/14 11/1/14 12/1/14 1/1/15 2/1/15 3/1/15 4/1/15
200 30
'g . Temp NO2 03
ig 150 | ‘ 30 8
= 100 , ‘ =
= 1 a4 . =
g3 = | NG ‘m ‘ a0 R 2
> Nt
i -l A iy
10/1/14 11/1/14 12/1/14 1/1/15 2/1/15 3/1/15 4/1/15
400 6
o Emmm\Wind Speed e PM10 PM2.5 A
€ 300 b
E, ¢ £
23 200 E{
[-% ;
, 100 l ||l- . ? -
° “ Al V| Y | A y"-“l“ §
I
E 0 dﬂluﬂdﬂﬂ“]]ﬂh i 0
10/1/14 11/1/14 12/1/14 1/1/15 2/1/15 3/1/15 4/1/15
date

Fig.4 Diurnal variation of pollutant concentration and meteorological factorsin Xuzhou City

Conclusions

In this paper, the characteristics of pollution characteristics and the influence of meteorological
factors on the two citieswith more hazein Jiangsu Province, Nanjing and Xuzhou are studied, and the
following conclusions are drawn:

(1) hazein the coastal areasislessthan inland, taking into account the coastal areas tend to have from
the sea clean air injection, so that coastal areas than the other areas of air clean. In the period from
October 2014 to April 2015, the number of days of hazein the eight citiesin southern Jiangsu was 132
days, and the haze of Nantong in coastal areas was at least 108 days. At the same time, In the city,
Xuzhou haze day up to 142 days, followed by Sugian, its haze day is 133 days, the rest of the city are
about 120 days, the coastal area of Lianyungang haze day at least 119 days.

(2) Nanjing and Xuzhou City are affected by local and external pollutants, the south side of the air can
easily lead to the accumulation of pollution in Nanjing and Xuzhou City, while the northeastern
airflow and precipitation is conduciveto the removal of pollutants, Xuzhou area by thelocal Pollution
is greater, and Nanjing area by local and external sources of common influence.
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