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Abstract 

Many people have been interested in 

China's haze pollution as a result of the 

damage it does to people's vision, the health 

of the general population, and the climate 

"attention (M. Gao et al., 2015; R. J. Huang 

et al., 2014). A pervasive and severe haze 

has settled over central and eastern China 

for an extended period of time "It was 

observed that a phenomenon took place. 

During this time period, PM2.5 

concentrations reached as high as 1,000 

micrograms per cubic metre in the city of 

Beijing's most polluted neighbourhoods 

"period (J. K. Zhang et al., 2014). In the last 

six decades, this particular month in Beijing 

has been the one with the most smog (Y. 

Gao et al., 2015; L. T. Wang et al., 2014). 

High emissions of primary air pollutants, 

stagnant weather, regional pollution 

transport, and fast gas to particle 

transformation have all been implicated as 

the primary causes of this event, according 

to a number of "field experiments and 

modelling studies that have been conducted 

to investigate the mechanism of this event " 

("Sun et al., 2014; Wang et al., 2014a; 

Wang et al., 2014b; J. K. Zhang et al., 2014; 

B. Zheng et al., 2015; G. J. Zheng et al., 

2015"). Over the past three decades, there 

has been a significant increase in 

urbanisation and industrial activity in NCP, 

which has resulted in extremely high levels 

of air pollution. On the eastern half of the 

continent, a feeble East Asian winter 

monsoon is expected "China in January 

2013, which hampered convection and 

increased water vapour (R. H. Zhang et al., 

2014). In a stagnant and wet atmosphere, 

primary gaseous pollutants quickly 

transformed into aerosols, which is 

assumed to be the internal cause of the 

increase in PM2.5 levels " (Wang et al., 

2014a). During hazy days, the percentage 

of sulphate that is included in PM2.5 rises 

from 13 to 25 percent (Quan et" al., 2014). 

In their study, Quan et al. (2014) came to 

the conclusion that the 2013 winter haze 

episode may have been caused by the 

creation of heterogeneous inorganic 

aerosol, and that mineral dust promotes 

rapid particle transport "during hazy days, 

the conversion of sulphur dioxide (SO2) to 

sulphate. He et "al. (2014) discovered that 

the conversion of sulphur dioxide (SO2) to 

sulphate is a big contributor to the growth 

of fine particles, as well as the fact that 

sulphur dioxide (SO2) conversion to 

sulphate is a large contributor to the growth 

of fine particles.
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INTRODUCTION 

Dust and Black Carbon (BC) aerosol particles create haze, an air pollution phenomena that 

reduces visibility to less than "10 km (CMA, 2010; Tao et al., 2012). Chinese industrialisation 

and urbanisation" have resulted in significant air pollution due to enormous volumes of tiny 

particles (PM2.5, particles having a diameter less than or equal to 2.5 microns) in the air. 

This map was created by "Van Donkelaar and co-workers in 2010" by combining total column 

aerosol observations from satellites with "vertical distribution information from a global model. 

East" China has greater PM2.5 concentrations than most other nations, according to Van 

Donkelaar et al. (2010). 

During haze, large quantities of PM2.5 impair visibility, which has a negative impact on land, 

marine, and air transportation safety. Because of its ability to attach itself to lungs, it can induce 

respiratory and cardiovascular "problems (Liu et al., 2013). PM2.5 concentrations increased by 

"10g/m3 in the U.S., resulting in a 0.610.20" year drop" to the average life expectancy, 

according to Pope et al. Hospitalization rates for heart failure increased by 1.28 percent "for 

every 10g/m3 rise in PM2.5 daily mean concentrations, according to a time-series analysis of 

hospital admission rates (Dominici et" al., 2006). Per Lim and colleagues (2012), ambient 

particulate matter pollution is one of the world's most significant health risks. In increasingly 

"urbanising East Asia, it is the 4th most significant health risk (China). Pollution has been 

linked to stress and depression symptoms in addition to physical health problems (Hyslop", 

2009). 

 

LITERATURE REVIEW 

The haze also impacts "climate and ecosystems" by changing radiation ("Sun, et al., 2006; Liu 

et al., 2013). On the surface, the" vast Indo-Asian haze has a substantial negative forcing (-204 

W/m2) and greatly warms the atmosphere, "according to Ramanathan et al. (2001). According 

to" reports, aerosol pollution over Asia is affecting global air circulations and is expected to 

alter "weather patterns over North America (Wang et al., 2014c"). 

Unprecedented "severe haze" occurrences have been occurring regularly in China's 

metropolitan clusters ("such as BTH and the Yangtze River Delta and Pearl River Delta) and 

have been a" source of serious worry due to their negative impacts on visibility, health (physical 

as well as psychological), and climate. Humidity in the North China Plain (NCP) region around 

"Beijing and the neighboring cities draws even more attention due of its exceptionally high 

PM2.5 concentration levels, especially" in winter and the frequency with which it occurs there. 

 

STATEMENT OF THE PROBLEM 

Chinese Academy of Sciences (CAS) monitoring" data shows that for "27 days in January, 

downtown Beijing's daily mean" PM2.5 concentrations "exceeded 35 g/m3 (the 24-hour PM2.5 

standard in the United States) and the hourly maximum PM2.5 concentration will be 680g/m3. 

There are two mountain ranges to" the north and west of Beijing, as well as some flat land to 

the east and south. "Beijing is at the northernmost tip of the NCP with mountains to its north 
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and west. Under conditions of southerly" breezes, this type of topography is not conducive to 

the diffusion of air pollutants. Unfavorable weather and excessive human emissions are the 

major causes of winter haze, but their functions are still not completely understood. 

Recently, air quality modelling has advanced, allowing researchers to better understand the 

development of air contaminants as well as how they change over time. For example, online 

coupled models now include interactions between meteorology and chemistry, and this model 

will be used in the study. There are still a lot of unknowns in air quality modelling, such as 

"inaccurate emissions data", incorrect "initial and boundary conditions due to" the lack "of key 

measurements, and poorly""parameterized processes in models, among others (Carmichael et 

al., 2008). Difficulties can arise when" comparing model output with actual observations 

because of these discrepancies, leading "to large uncertainties in estimates" for both health and 

climate impacts. To reduce these discrepancies, data assimilation has shown to be effective, 

"but its applications in air quality studies in China are" limited.  

 

OBJECTIVE OF THE STUDY 

 To study the response of "PM2.5 concentrations to variations in SO2, NH3, NH4, BC, 

and CO2" emissions as well as changes in the meteorology "during winter haze". 

Research Questions 

 When it comes to winter haze development in the North China Plain (NCP), what role 

does meteorology play?  

 

 

RESEARCH METHODOLOGY 

(1) Define the research area "and simulate PM2.5 concentrations; (2) Estimate human 

exposure, including mortality and morbidity; and (3) Quantify the economic costs of" those 

health consequences. 

 

RESEARCH DESIGN 

When analysing the effects of surface PM2.5 assimilation on predicting aerosols, two parallel 

experiments will be conducted. Uncontrolled conditions will be used in the first instance 

("CTL, also known as NODA") and surface PM2.5 concentrations in the second case (DA) will 

be assimilated in the first case. We used the identical domain and model parameters for all of 

the tests that we did in the past. In order to determine the "effects of PM2.5 DA on the 

environment, a 24-hour test"will be conducted. From then, surface PM2.5 will be assayed every 

three hours for 30 days to determine the DA. There will be no assimilation of meteorological 

data in this research. 

 

DATA ANALYSIS 

During the performance assessment of a model, the findings are compared to the corresponding 

meteorological and chemical data "The observations of the weather were given by the China 

Meteorological Data Sharing Service System. In order to carry out this investigation, 25 
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locations across North China were used "would find themselves working. According to the 

researchers, the Earth Observing Laboratory at the National Center for Atmospheric Research 

also supplied sounding data to this study's meteorological measurements. 

 

CONCLUSION 

Researching the role of "meteorology, secondary aerosol generation, regional transport, and 

aerosol feedbacks in winter haze" is NCP's primary objective. Air quality and meteorology 

"The most optimal model configuration will be used to faithfully replicate concentrations. 

Temperature, humidity, and horizontal wind speed and direction will all be monitored as haze 

progresses. Humid, warm southerly winds have been linked to a rise in temperature, relative 

humidity, and horizontal winds during haze. The number of "haze-free" days and the role of 

cloud chemistry during this occurrence, which brought attention to the importance of secondary 

aerosol generation and cloud chemistry in winter haze, will be calculated "hazy. 

It is planned to establish goals for assessing health outcomes and "costs to businesses from 

extreme haze events using the "WRF-Chem model's simulated PM2.5 concentration. To our 

knowledge, this is the first time the WRF-Chem has been used to the task of evaluating the 

immediate health risks posed by haze events. Previous "Despite its widespread use in research, 

observational data lacks the spatial detail necessary to accurately characterise aerosols, a key 

variable in many of these investigations. The model was improved in its simulation of sulphate 

during haze by include heterogeneous chemistry. According to the findings of the study, the 

current models greatly under-estimate the quantity of sulphate. Air quality models have 

recently expanded to incorporate heterogeneous sulphate production, however these models 

either ignore or oversimplify the dependences of uptake coefficients. 

LIMITATIONS OF THE STUDY 

There are still some limitations to this study. "In the first place, the WRF-Chem model 

underestimates sulphate and organic carbon (OC). The modelling of sulphate and organic 

aerosols needs to be improved. Second, emissions" in Asia are highly unpredictable, which has 

a significant effect on air quality models. Data assimilation, for example, is a strategy that may 

be used in the future to minimise uncertainty. 
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