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China’s rapid urbanisation and industrialisation have led to frequent haze in China in recent years. Although many measures to
control haze have been implemented, no significant improvement has been observed, and haze still exists. In this study, we used
wavelet transform to investigate the changes in PM2.5 on the time scale, the relationship amongst meteorological factors, and the
causes and changes in haze formation and take measures to prevent haze. Results indicated the following: (1) *e peak of PM2.5
changes in winter in the past three years primarily occurred in the range from 11:00 to 13:00 and 20:00 to 22:00. (2) Multiple cycles
of daily average PM2.5 concentrations existed in 3–5 d, 6–14 d, 6–21 d, and 16–27 d, with a significant oscillation in 6–14 d and
stable cycle characteristics. (3) *e meteorological factors promoted the formation of haze to a certain extent. When haze
occurred, the near-surface wind speed was only 1m/s, which was not conducive to the spread of pollutants. (4) *e formation of
haze was affected by the interaction of various factors; the photochemical reactions of NO2 and O3 also exacerbated the formation
of pollutants. *is study provided a clear direction for the prevention and prediction of haze. Furthermore, the government must
take relevant measures to reduce pollutant emissions and ensure the air quality of cities in winter.

1. Introduction

Air pollution is a major environmental risk factor affecting
human health in developed and developing countries [1, 2].
PM2.5 (particles with an aerodynamic diameter of ≤2.5 μm)
is a fine particle that has been regulated in some countries
such as the United States. China has also incorporated PM2.5
into the draft amendments to the National Environmental
Air Quality standards (Ministry of Environmental Protec-
tion of the People’s Republic of China, 2011). *e main
feature of pollutants is the high concentration of their
particles, resulting in a severe decline in visibility. At present,
the prevention and control of air pollution in China are not
only a topic in the field of atmospheric research but also a
problem that the Chinese government and the public must
solve [3–5]. *e meteorological conditions restrict the area
and long-term transport of air pollutants to a certain extent

[6]. Under relatively stagnant meteorological conditions, the
accumulation of PM2.5 and the formation of secondary
pollutants are also enhanced. Unfavourable meteorological
factors may cause the formation and growth of new air
pollutants and affect the dispersion of pollutants [7]. Severe
air pollution during haze events is closely related to human
emissions and local meteorological factors [8].*e meteo-
rological conditions are the main controlling factors for the
occurrence of haze events and heavily polluted weather [9].
*e meteorological conditions of an area primarily include
natural factors, such as wind speed, wind direction, tem-
perature, pressure, and humidity, which can affect the
concentration of PM2.5 in the air because these factors affect
the dynamic conditions of air movement and particle
propagation [10]. Moreover, the meteorological factors can
be used as indicators to improve the estimated value of
ground PM2.5 concentration [11].
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In recent years, the scope of meteorological station
construction has been further expanded, and many remote
areas have gradually improved with the establishment of
monitoring stations. Pollutant data and some meteorological
data are becoming public, and the number of people who
study haze has also increased accordingly. Haze has become a
hot research topic, which has attracted the attention of many
scholars. Scholars used different methods to study the for-
mation of haze and the law of spatial change and focused on
establishing different haze prediction models. *ey have
designed an empirical model to predict the daily average
concentrations of PM2.5 and PM10 in future London pol-
lutants [12]. However, the autoregressive integrated moving
average is used to determine PM10 trends in traffic pollution
in Hangzhou [13]. Some scholars have collected PM10 con-
centrations at 27 sites in Beijing to investigate the spatio-
temporal characteristics of PM10, and the results showed
changes in PM10 concentrations in different seasons and at
different sites [14]. Most of the previous studies have focused
on the occurrence of haze at a long-term scale as a whole,
which had little effect on small-scale studies.*e formation of
haze is multiscale and multifactor, and the main factors af-
fecting its formation must be comprehensively analysed.

In addition to the meteorological factors, the formation of
severe haze causes severe pollution. Studies have shown that
weather conditions on the ground are not the only factors
affecting the formation of air pollution [15]. Adverse weather
conditions, excessive emissions of pollutants, and secondary
conversion of pollutant particles are also the main causes of
severe pollution [16]. Haze, which is a secondary pollutant,
has contributed greatly to severe weather, and aerosols have
an important impact on the amount of radiation, visibility,
and air quality of the Earth on a regional and global scale [17].
Secondary organic aerosol (SOA) is formed by the gas-phase
oxidation reaction of living organisms and the gas-phase
oxidation reaction of man-made volatile organic compounds
with ozone (O3), hydroxyl (OH), and nitrate (NO3). *e
formation of secondary pollutants greatly contributes to haze.
Although scholars have studied considerable PM2.5, they have
little research on the local time scale.*e evolution of PM2.5 is
not stable, and many factors affecting the trend of PM2.5 are
found. *erefore, this study aimed to investigate the overall
PM2.5 and part changes. *e local evolution of PM2.5 was
studied using wavelet transform, and the cause of local PM2.5
pollution and its relationship withmeteorological factors were
discussed.

We are also concerned about the evolution character-
istics of PM2.5 in severe haze days and make prediction
measures for the subsequent haze events. We collect data on
various pollutants and meteorological factors during the
severe haze period to comprehensively analyse the causes of
localized haze and better understand the trends of pollutants
during the severe haze period.

2. Data and Methods

2.1. Data Sources. Weinan (34.14N, 109.43E) is located in the
eastern part of the Weihe Plain in Guanzhong, Shaanxi
Province, with approximately 5.359 million residents (National

Bureau of Statistics of China https://data.stats.gov.cn/easyquery)
and a total area of approximately 13,134km2. It is the largest
agricultural city and the second largest city in Shaanxi Province.
*e climate is dominated by a temperate continental monsoon.
Weinan is adjacent to the Qinling Mountains to the south and
the Loess Plateau to the north. *e regional geographic in-
formation of the study area is shown in Figure 1.

*e research data presented in this article were obtained
from real-time monitoring data released by the China
National Environmental Monitoring Centre (https://www.
cnemc.cn). Considering that the winter haze phenomenon
was relatively serious, the article studied the relationship
between winter haze and meteorological factors; therefore,
the data were primarily recorded in winter. Four automatic
monitoring stations were identified: Gao Xinyi Xiao,
Gymnasium, Daily Newspaper Office, and Agricultural
Science Institute (Table 1 and Figure 2).

We obtained about 1,050 daily average PM2.5 concen-
tration readings from January 2014 to February 2016 from
each station. At the same time, the missing data has been
replaced by the mean of the two nearest data. Given the
failure of the monitoring station, contaminant data (PM2.5,
SO2, CO, NOX, andO3) were not recorded at some time, and
the data were missing.*emissing data has been replaced by
the mean of the two nearest data. Meteorological data (such
as temperature, humidity, and wind speed) were obtained
from Weather Underground (https://www.wunderground.
com/hurricane). Hourly PM2.5concentration data were ob-
tained from the official website of the China Environmental
Monitoring Centre (CEMC: https://106.37.208.233:20035).
In addition, we also obtained digital elevation model (DEM)
data with a resolution of 90m in the Weinan area from the
Geospatial Data Cloud (https://www.gscloud.cn/).

Given the effect of topographical factors in the Weinan
area and that the wind direction rarely changed, the wind
speed was low, and the frequency of still wind was high.
*us, the formation of pollutants was relatively stable, which
was suitable for multiscale time analysis. *e factors related
to pollutant formation in Weinan City were relatively stable;
therefore, studying the changes in haze pollutant concen-
tration on multiple time scales was suitable. Studies have
shown that the multiscale characteristics of PM2.5 in various
time evolution processes cannot be ignored, and they might
play an important role in predicting haze [18].

Considering that the factors related to the formation of
local haze were complicated, we selected the most severe
haze period as the research object. January 2016 was one of
the periods with severe haze; thus, this period was used to
study intermittent local periodic changes. We primarily
conducted time-scale research on the data collected in
January 2016. Moreover, the daily variation characteristics of
PM2.5 in the winter of 2014 to 2016 were analysed. Fur-
thermore, meteorological and pollutant data from January 1,
2016, to January 10, 2016, were selected for analysis.

2.2. Methods. In recent years, wavelet transform has been
used by several researchers for time-scale transformation
[18]. Wavelet analysis was firstly applied to the analysis of
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seismic signals [19]. At present, wavelet analysis has been
widely used in science, engineering, mathematics, and other
fields, particularly in geophysics [20]. Wavelet transform
analysis is an effective tool for studying the power spectrum
transformation in the time scale. It could effectively reveal
the main transformation trends and the changing of these
trends in the time range. *e time series is decomposed into
the time-frequency space. Wavelet transforms have two
main types: discrete wavelet transform and continuous
wavelet transform. *e discrete wavelet transform was used
for signal compression and signal denoising [21]. By con-
trast, the continuous wavelet transform was widely used in
geophysical research to extract intermittent wave signals in
time [22]. *is paper primarily used the continuous wavelet
transform (CWT) to study the time variation characteristics

of PM2.5. Taking the time series of PM2.5 concentration xn,
the time interval δt is equal, n� 0,... N−1 and the mother
wavelet ψ (t), which depends on a dimensionless ’time’
parameter t. To satisfy the admissibility condition,
ψ(w)|w�0 � 0 and ψ (t) must have zero mean and be located
in time and frequency space [23]. *e continuous wavelet
transform of the discrete sequence xn is defined as the
convolution of xn and the subwavelet, which are the
translated and scaled version of the mother wavelet ψ (t):
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Figure 1: Regional geographic information of the study area.

Table 1: Air quality monitoring station in Weinan.

Station number Station name Latitude/degree (N) Longitude/degree (E)
1 Agricultural Science Institute 34.51 109.53
2 Daily Newspaper Office 34.50 109.50
3 Gymnasium 34.49 109.46
4 Gao Xinyi Xiao 34.50 109.43
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Figure 2: (a) Topographic map of the Guanzhong Basin; (b) distribution of four monitoring stations in Weinan.
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where (∗) represents a complex conjugate. Wn, and X(s) is
also called wavelet coefficient, which represents the corre-
lation between wavelet and data array. Both the wavelet scale
s and the localized time index n are continuous real num-
bers. *e larger the wavelet scale s, the wider the ψ (t/s), and
the signal characteristics are more obvious on the multiscale
of the original signal. By changing the wavelet scale s and
shifting along the local time index n, an image can be
constructed to show the relationship between the amplitude
of any feature and the scale and how the amplitude changes
over time.

In this paper, to retain both the amplitude and phase
information of the PM2.5 concentration sequence signal,
Morlet wavelet is selected as the mother wavelet. It is a
single-frequency complex sine function with symmetry,
nonorthogonality, and imaginary part, which can express
phase information well [24] as follows:

ψ(t) � π × fb( 
−1/2

e
2i×fc×t

e
−t2/fb. (2)

In (2), t represents time and fb represents the bandwidth
for controlling the attenuation in the time domain and the
corresponding bandwidth in the frequency domain. fb is the
reciprocal of the variance in the frequency domain. *e
increase of fb will make the wavelet energy concentrate near
the center frequency and slow down the decay speed in the
time domain. Conversely, a decrease in fb will accelerate the
decay rate in the time domain and reduce the energy in the
frequency domain. fc represents the center frequency, and
the value of the frequency will be affected when the time
domain is converted to the frequency domain. ψ (t) is a
complex Morlet wavelet determined by fb and fc.

3. Results and Discussion

3.1. Characteristics of Daily Mean Value of PM2.5 in Winter
from 2014 to 2016. We averaged the 24 h real-time con-
centration of PM2.5 in the winter of 2014–2016. Considering
that the annual change values that we often used were
composed of PM2.5 concentration values per hour, we
analysed the overall change trend from a macro perspective.
*e changes in PM2.5 values during the three winter years
were analysed to understand the time change characteristics
of PM2.5. As can be seen from the backward trajectory
distribution map (Figure 3), the pollutant transport tra-
jectories are similar at the four monitoring site locations.
*erefore, using the average of the four stations better re-
flects the local distribution of pollutants. *e percentages of
air masses in northwestern China are 54.2%, 60.87%, 61.32%,
and 59.3%, respectively. *e CWTmodel results in Figure 4
suggest that long-range transport was the main contributor
to PM2.5 inWeinan.*emost polluted air masses are mainly
from southern Shaanxi and northern Chongqing. Inner
Mongolia, Gansu, and Ningxia are also potential sources of
PM2.5.

As can be seen from Figure 5, the comprehensive 24-hour
variation characteristics of PM2.5 concentrations during the
winter period from January 2014 to February 2016 show that
there are two obvious peaks in PM2.5 concentration values,
which occur at 11:00–13:00 and 20:00–22:00, respectively.
During the period 2014.1–2016.2, the overall trend is that the
PM2.5 concentration gradually increases after 8:00, mainly
because the morning peak of the day starts at this time when
the solar radiation is enhanced, the temperature rises, people
start to go out and carry out their activities, and motor vehicle
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Figure 3: (a–d) *e backward trajectory distribution characteristics of four monitoring stations: Agricultural Science Institute, Daily
Newspaper Office, Gymnasium, and Gao Xinyi Xiao.
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exhaust increases rapidly. *e period from 11:00–13:00 is the
peak time for leaving work, human activities increase, motor
vehicle emissions increase, and PM2.5 concentrations increase
during this period. After 14:00, people’s outdoor activities
decrease, and due to the urban heat island effect, the urban
area warms up quickly, and the airflow forms a local circu-
lation from the suburbs to the urban area, which promotes the
diffusion of pollution particles. Studies have shown that the
urban heat island effect is influenced by a combination of
meteorological conditions, the nature of the subsurface, and
anthropogenic heat emissions [25, 26]. *e urban heat island
effect has many negative effects, such as increasing the degree
of heat waves in summer [27], increasing energy consumption
and greenhouse gas emissions for cooling in summer [28],
increasing air pollution, and decreasing urban livability [29],

which is not conducive to the sustainable development of the
ecosystem. In the evening, with the arrival of the evening peak
and the active urban dining and entertainment activities, the
concentration of pollutants gradually increased. At this time,
the surface temperature of the lower layer of the city drops,
and it is lower than the upper atmosphere, forming an in-
version layer, which hinders the diffusion of pollutants.
*erefore, the evening peak appears during 20: 00–22: 00.
Based on the above-mentioned analysis, the peak value of
PM2.5 change in winter in three years primarily occurred at 11:
00 to 13:00 and 20:00 to 22:00. *e general trend is that the
PM2.5 concentration gradually increases after 8;00, and 11:
00–13:00 is the peak period of work, human activities increase,
and motor vehicle exhaust emissions increase. After 14:00,
people’s outdoor activities are reduced, and due to the urban
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Figure 4: Concentration-weighted trajectory distribution of PM2.5 in Weinan from January 2014 to February 2016.
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heat island effect, the urban area heats up rapidly, and the
airflow forms a local circulation from the suburbs to the urban
area, which promotes the diffusion of pollutant particles. In
the evening, influenced by the dining and entertainment
activities in the urban area, as well as the rapid decline in the
temperature of the lower cushion surface of the urban area, it
is easy to form an inverse temperature, the diffusion of pol-
lutants is blocked, and the evening peak occurs at 20:00–22:00.

3.2. Monthly Real-Time Concentration of PM2.5. *e severe
winter haze was used as the monthly change of PM2.5 to
determine the occurrence of severe haze in the future. As

shown in Figure 6, where the horizontal axis represents the
time in the unit of day and the vertical axis represents the
wavelet scale. *ere exist distinct scales of variation of the
PM2.5 concentration in the entire time domain, which can
provide us with an overall cognition of the variation trend to
predict further changes. If the region of the contour map is
filled with a warm color, the real part is positive, which
means that the air quality of Weinan is poor, and the haze
pollution is serious. If the filling color is cold, the real part is
negative, indicating that the air quality in Weinan is good,
and the haze pollution is slight.

Figure 6 shows that there are multiple periods of the
daily average PM2.5 concentration, which are on the scale of
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3–5 d, 6–14 d, 6–21 d, and 16–27 d. In particular, there are
obvious oscillations on the scale of 6–14 d, and the periodic
characteristics are stable. *ere is a dominant oscillatory
period of 6–14 d in the evolution of daily PM2.5 concen-
tration, which is the convergence of several small oscillation
periods. In the entire time domain, there are three warm
centers in 7 d, 21 d, and 32 d, respectively, during the winter,
the period with serious haze pollution; two cold centers
occur on 15 d and 26 d, corresponding to the absence or
presence of slight haze pollution. *e energy distribution
shown in Figure 6 reveals good conformity with the realistic

conditions. Prevention should be done before the next haze
occurs.*e frequency of haze pollution was closely related to
local meteorological factors and human activities.

3.3. Real-TimeConcentration Change Characteristics of PM2.5
in 24 h. Based on the hourly changes (Figure 7), the PM2.5
value was the highest at night; the concentration value was
205 μg/m3. *e concentration value at noon was 185 μg/m3.
*e subpeak value appeared around 3 am. *ere are two
apparent periodic changes during the evolution of PM2.5
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concentration, on the scale of 10–18 h and 20–24 h. PM2.5
has two obvious periodic changes in the evolution, especially
in the scale of 10–18 h, with three oscillatory processes, and
the periodic characteristics are relatively stable in the whole
time domain. *e warm center is distributed around 12 h
and 21 h; the cold center is distributed around the 1 h and
14 h. *e real-time concentration of PM2.5 varied from day
to day, but it was more consistent at several important
pollution nodes. Several time points, when PM2.5 appeared
severely polluted, were within the predicted time range.
*erefore, using a certain day was feasible to study the
hourly change of real-time PM2.5 concentration value. As the
rush hours primarily occurred in the morning, the city’s
traffic emissions within this range increased. In recent years,
the number of highway vehicles in China has increased
rapidly. Vehicle emissions have a great impact on daily air.
*e high PM2.5 value at night was primarily due to traffic

pollution during rush hours and fumes from the catering
industry. In addition, electricity prices were low at night.
Some factories conducted industrial production at night to
reduce costs, resulting in increased pollutant concentrations
at night. *is result eventually led to PM2.5 peaks from night
to early morning, which was also related to meteorological
factors.

3.4. Meteorological Conditions and Pollutant Concentrations.
Weather conditions play a vital role in the daily fluctuations
of air pollutants [30]. To date, many studies have focused
on the physical and chemical properties of pollutants
[5, 31], and few studies have quantitatively explored the
relationship between air pollutant concentrations and
meteorological conditions [30].*e concentration of haze
depends on wind speed and humidity to a certain extent.
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Figure 9: Time series of meteorological parameters and pollutants from January 1 to 10, 2016. (a) WD: wind direction; WS: wind speed (m/s);
(b) Temp: temperature (°C); RH: relative humidity (%).
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Wind speed is related to the transport and diffusion of
pollutants, and humidity is related to air hygroscopicity
and scattering [16].

We show the wind direction and wind speed data from
December 2014 to November 2015 to produce wind rose
diagrams for different seasons: winter, spring, summer, and
autumn, respectively. As shown in Figure 8, the wind di-
rection is almost dominated by northeast-southwest winds in
all four seasons. *e northeast wind direction occurred most
frequently, followed by the southwest wind direction. *e
maximum wind speed in the spring exceeds 12m/s, and the
larger wind speed is beneficial to the diffusion of pollutants.
However, when dust storms occur, larger wind speeds can
also lead to an increase in PM2.5 concentrations [32]. Con-
versely, lower wind speed is not conducive to the diffusion of
pollutants but makes the mixing of pollutants more adequate
and provides conditions for secondary reactions of particulate
matter, which intensifies the increase of particulate matter
concentration [33]. In addition, the wind direction deter-
mines the diffusion direction of particulate matter, which also
has an impact on PM2.5 concentration.

*is study found that the areas with low winter wind
speeds were primarily mountainous or transitional areas
between plains, where haze was generally serious. *erefore,
SW or W winds in the lower troposphere were conducive to
the accumulation of air pollutants, and weaker surface winds
might weaken the dispersion of pollutants [34]. As shown in

Figure 9, the surface wind speed during haze events was
weak, and the wind speed appearedmore frequently at 1m/s.
Studies have shown that when the wind speed is 1m/s, it is
not conducive to the diffusion of pollutants [31]. *e wind
direction and wind speed in Weinan City are not conducive
to the diffusion of pollutants when haze occurs.

An increase in temperature would increase the con-
centration of pollutants. *e updraft caused by the warm
temperature would force the air near the ground to move
upwards, which would cause low pressure in local areas.
Clouds could be generated by humid updrafts. *erefore,
moving in the vertical direction and dispersion would be
difficult for air pollutants. High humidity was also con-
ducive to the nucleation, coagulation, and solidification of
submicron particles and stable stratification in the
boundary layer with low mixing layer height [35–37]. RH
had a crucial effect on the chemical composition, size
distribution, and optical properties of aerosol particles
[38, 39]. In addition, RH affected aerosol formation in
different ways [42].

3.5. Visibility Conditions. *e results showed that the low
visibility under low RH conditions was due to the heavy
aerosol load, whereas, under high RH conditions, the hy-
groscopic growth of aerosols would become strong, leading
to low visibility events even at moderate aerosol pollution
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levels [3]. Heavy fog and severe haze events have dramat-
ically reduced visibility, resulting in a heavy burden on air
transportation and road traffic, and seriously endangered the
lives of citizens. In addition, severe aerosol pollution had a
high degree of damage to human health, leading to decreased
visibility [3]. Visibility was also affected by meteorological
factors, that is, visibility increasing with temperature and
wind speed, whereas RH and atmospheric pressure de-
creased [5]. Daytime visibility was defined as the distance an
ordinary observer could barely distinguish between the
outline of a black object and the horizontal skyline. In a clean
atmosphere, the normal range of visibility was 145 km to
225 km [41]. *e aerosol load was high enough to eliminate
the light and cause low visibility. As hygroscopic aerosol
particles increased in RH, they reduced visibility, particu-
larly at night [42].*e rapid increase in aerosol load in the

surface and vertical distribution was primarily due to re-
gional transport, which severely affected visibility [42].
However, research showed that the low visibility of the
contaminated sites was primarily due to the increase in the
concentration of artificial aerosol particles [43].

*erefore, this paper used Spearman correlation to
analyse the correlation between visibility and major pol-
lutants. Figure 10 shows the Spearman correlation between
real-time monitoring visibility data, and each pollutant
factor was shown from January 1 to January 10, 2016.
Spearman correlation was used to analyse the correlation
between visibility and major pollutants. *e color of the
square indicates the size of the correlation coefficient, and
the darker the color, the stronger the correlation (otherwise
the weaker). Correlation analysis was performed on pol-
lutants and visibility from January 1, 2016, to January 10,
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2016. Figure 10 showed that visibility was negatively cor-
related with PM2.5 and PM10.

Moreover, a certain correlation was observed between
visibility and SO2, as well as CO and NO2. *e visibility was
greatly affected by the main pollutants. However, wind speed
also had a great impact on visibility. Most wind speeds
during the severe haze period were only 1.0m/s, and pol-
lutants were accumulated locally (Figure 9(b)). *e con-
centration of pollutants rose sharply, whereas the secondary
pollution intensified.

Time series analysis was performed on the pollutant data
from January 1, 2016, to January 10. Figure 11 shows that,
during the first 144 h of severe pollution, the PM10 trend was
rising, and visibility was on the decline. Furthermore, RH
promoted the accumulation of pollutant concentrations
when the haze was severe, and the combined effect of these
factors led to a sharp decline in visibility. However, between
144 and 186 h, the RH, CO, PM2.5, and PM10 showed a
downward trend and increased visibility caused by the in-
creased wind speed when the cold air comes and blew off the
pollutants. As shown in Figure 9(a), the wind speed in-
creased between 140 h and 190 h.

3.6. Relationship between O3 and NO2. O3 pollution is the
product of photochemical reactions of its precursors ni-
trogen oxides (NOx) and volatile organic compounds

(VOCs) in the presence of ultraviolet light [44, 45]. *e
increase in O3 concentration can cause serious harm to
human health. *erefore, the control of O3 pollution is the
key object of prevention and control required for the
continuous improvement of atmospheric environmental
quality and ecological civilization construction in China in
the next phase. As shown in Figure 12, NO2 and O3 showed
evident daily changes. *e diurnal variation of NO2 has two
crests: the first one at around 12:00 and the second at around
18:00. *e daily change cycle of O3 has an evident peak
during the day (15:00), whereas the value of the other
pollutants in the morning and evening does not change
significantly, and the concentration continues at 20 (μg/m3),
indicating that the level of O3 during the day is different.
Furthermore, the concentration has decreased at night. *e
O3 concentration reaches its highest value around 15:00 as
the temperature rises and solar radiation continues to in-
tensify from the morning, after which the photochemical
reaction rate slows down and is lowest at night, which is
typical of photochemical reactions. *is has been corrob-
orated in several studies [46, 47].

4. Conclusions

We used Morlet wavelet transform to analyse the daily and
monthly changes of PM2.5 in winter, which are the daily real-
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time PM2.5 concentration change characteristics and hourly
PM2.5.*reemonths of winter PM2.5 data are selected for the
study. Considering that the change characteristics of PM2.5
are nonuniform, we use the hourly scale to study the change
rules accurately and provide a basis for us to determine the
occurrence and prevention of haze.

*e daily average PM2.5 concentration has several pe-
riods, 3-5 d, 6–14 d, 6–21 d, and 16–27 d, of which 6–14 d has
a clear oscillation with stable period characteristics. In the
evolution of daily PM2.5 concentrations, there is a dominant
oscillation period at 6–14 d, which is the confluence of
several small oscillation periods. In the whole time domain,
there are three warm centers appearing at 7 d, 21 d, and 32 d,
which are periods of severe haze pollution in winter, and two
cold centers appearing at 15 d and 26 d, corresponding to
periods without or with slight haze pollution.

Strong temperature inversion, weak ground wind speed,
and falling air movement cause pollutants to accumulate in
the shallow layer, and pollutants accumulate in the area
because of adverse meteorological conditions. Additionally,
adverse meteorological conditions, such as the presence of
RH, have caused the increase of PM2.5 concentration and
simultaneously exacerbated the formation of secondary
aerosols.*e significant increase in pollutants in theWeinan
area in winter is primarily caused by man-made emissions.
Vehicle exhaust emissions during work hours also accu-
mulate under the influence of adverse meteorological fac-
tors, reducing visibility and causing great harm to human
health. Weinan is dominated by the crop industry, but the
winter haze is serious. Except for coal burning, straw
burning, automobile exhaust, and soot gas emissions in
winter, the weather conditions in Weinan are unfavourable
to the evacuation of haze, which leads to particularly serious
winter pollution. Meteorological factors and conditions are
difficult to change. *e rapid increase of PM2.5 concentra-
tion in Weinan is primarily due to the discharge of local
pollutants and local topography, particularly the meteoro-
logical conditions during the subsequent severe pollution.
Generally, environmental weather conditions play an im-
portant role in PM2.5 pollution. In addition to local emission
control, our results indicated that attention should be paid to
the contribution of environmental and meteorological
conditions to provide an effective and accurate analysis of air
pollution control in Weinan area, which will help achieve
better results. Government departments must strengthen
management and strictly prohibit the discharge of pollutants
that do not meet the standards to reduce the discharge of
pollutants. Furthermore, citizens must strengthen their
awareness of protecting the environment and improve the
quality of urban life.
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