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Abstract 

Fine particulate matter of diameter 2.5 micrometers or smaller (PM2.5) is a potentially hazardous contaminant 

present in the atmosphere. Despite existing in all regions of Thailand, it is most abundant in the northern and 

central regions. Therefore, this study aims to compare and contrast the social, topographical, meteorological, 

and anthropomorphic factors that exist in the central and northern region and determine the degree of influence 

they exert on PM2.5 concentration. This was accomplished by compiling daily readings (average of 24 hours), 

throughout five years, from air quality monitoring stations across the two regions, specifically in Chiang Mai 

and Bangkok. The figures were then averaged, cataloged, and graphed according to the season and year. The 

findings would later be correlated to geographical factors that may have had an impact, through the process of 

analyzing relevant studies. Overall, the findings illustrated that Chiang Mai was slightly less polluted than 

Bangkok during the wet and cold season, but astronomically more polluted in the summer, leading to a higher 

all-time PM2.5 concentration average of 26.81%. Ultimately, the wet season was the least polluted for both 

while the summer and winter were the most polluted for Chiang Mai and Bangkok, respectively. In Bangkok, 

2017 was the most polluted with each subsequent year decreasing in pollution. For Chiang Mai, 2019 was the 

most polluted year. The results were influenced by a combination of multiple determinants. Human activities 

such as biomass burning contributed heavily to Chiang Mai’s summer pollution. Thermal inversion is a weather 

phenomenon responsible for the relatively high levels of PM2.5 present in the winter months. Conversely, the 

low levels of PM2.5 during the rainy season were largely the consequence of wet deposition caused by 

precipitation. The mountainous topography of Chiang Mai, as opposed to the low lying plains of Bangkok, 

causes a trapping effect on the surrounding valleys and creates different microclimates between the windward 

and leeward sides. Bangkok’s proximity to the ocean leads to regular sea breezes which is linked to either an 

increase or decrease in air pollution, depending on atmospheric variables. Finally, a direct correlation between 

PM2.5 concentration and year could not be logically established. However, the COVID-19 pandemic and 

government policies regarding it are believed to have a profound impact on the PM2.5 level of each year. 

 

Keywords: PM2.5, air quality monitoring stations, regions, daily readings 
 

Introduction 

Environmental well-being is significantly impacted 

by air quality, with particulate matter of diameter 2.5 

micrometers or smaller (PM2.5) being one of the 

most prominent contaminants. This microscopic 

particle holds potential health risks for humans, as 

extended contact has been associated with various 

pulmonary and cardiovascular complications (1,2). 

This concern is particularly pronounced in nations 

like Thailand. This country is currently undergoing 

rapid shifts due to urbanization, industrial growth, 

and agricultural pursuits, all unfolding across a varied 

geographical backdrop. In this context, 

comprehending the intricate interplay between 

geography and PM2.5 levels becomes exceptionally 

significant. This scholarly article aims to thoroughly 

examine the interconnections between geographic 

about:blank
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attributes and fluctuations in PM2.5 concentrations 

within two focal areas of Thailand: the northern 

region and the central region. By delving into the 

geographic elements shaping PM2.5 distribution and 

their potential effects on air quality management, this 

investigation strives to provide valuable insights 

beneficial for decision-makers, scientists, and 

stakeholders vested in environmental concerns. 

Thailand's northern and central regions contrast 

distinctly in their geographic traits, weather trends, 

and socio-economic engagements. The northern 

territory, which includes provinces like Chiang Mai 

and Chiang Rai, boasts a terrain marked by 

mountains, valleys, and assorted land utilization 

practices, spanning from farming to forestry. In 

contrast, the central region, including the bustling 

metropolis of Bangkok, features flatter landscapes 

and a significant concentration of industries. The 

intricate interplay between terrain, wind patterns, 

land use, and more creates varying 

microenvironments that can influence the dispersion 

and concentration of atmospheric PM2.5 (3,4). 

Existing studies have highlighted that elements like 

temperature inversions, local atmospheric conditions, 

terrain structure, and patterns of air movement can 

exert notable influence on the dispersion of PM2.5 

concentrations (3,5-7). However, the precise 

contribution of these factors to the divergent PM2.5 

levels in distinct geographical contexts remains an 

area warranting exploration. This scholarly article 

aims to bridge this knowledge gap by analyzing 

empirical data on PM2.5 concentrations in Thailand's 

northern and central regions, subsequently 

establishing connections with geographical 

determinants. Through referencing significant data 

points in real-world PM2.5 measurements, this study 

seeks to ascertain the magnitude of impact attributed 

to these factors and their divergences across the two 

regions. Utilizing advanced analytical methodologies, 

this investigation strives to unveil the latent 

interrelationships between geographical variables and 

PM2.5, thereby furnishing a comprehensive 

comprehension of the mechanisms steering air 

quality disparities spanning these locales. 

Ultimately, the outcomes of this research pursuit 

possess the potential to steer the development of 

precision-guided interventions and strategies directed 

at alleviating the unfavorable consequences of PM2.5 

contamination. This, in turn, could cultivate a more 

breathable atmosphere and promote well-being 

within the communities inhabiting Thailand's 

northern and central regions.  

Methodology 

Data Acquisition 

The research began by collecting the daily readings, 

the average throughout 24 hours, from air quality 

monitoring stations in Bangkok and Chiang Mai 

through a period of 1826 days, starting from the 

beginning of 2017 till the end of 2021. In order to 

obtain values that were more emblematic of the true 

PM2.5 concentrations in the region, this research 

consisted of data that was gathered from as many 

stations as possible. 

In total, data from 14 different monitoring stations 

were collected. However, many monitoring stations 

were either not functional for long periods of time or 

not constructed until after 2017, leading to 

incomplete data. Thus, any monitoring station with 

more than 180 days worth of missing data would be 

deemed unfit and eliminated from the study. 

Ultimately, six air quality monitoring stations were 

selected as representatives of the Northern and 

Central regions. Two of the stations (35T, 36T) were 

located in Chiang Mai and the other four (05T, 59T, 

61T, 52T) were located in Bangkok. 

Data Analysis 

To begin the analysis, all the collected information 

was transferred into a spreadsheet software and 

organized into two main groups: Bangkok and 

Chiang Mai. 

Next, line graphs illustrating the average 

quadrimester reading from every individual 

monitoring station from 2017 to 2021 were created to 

gain a visual understanding of the cyclical trends 

present in both regions. 

Afterwards, the daily readings from every year from 

each monitoring station in a given region were 

grouped into seasons and were all averaged to form a 

singular value for each season. These values would 

then be graphed. It should be noted that Thailand's 

weather tends to be defined by three seasons: the wet 

season (June to October), the cool season (November 

to February) and the hot season (March to May). 



 Tanvin Chanchairujira et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 6, Issue 5; September-October 2023; Page No 293-304 
© 2023 IJMSCR. All Rights Reserved 
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

P
ag

e2
9

5
 

Similarly, the daily readings from each monitoring 

station in a given region were grouped into years and 

were all averaged to obtain the year-round mean for 

each of the five years. These values would then be 

summarized into a bar graph for each region. 

Data Interpretation 

Utilizing these graphical models, a general 

understanding of the patterns present in PM2.5 

distribution through time was achieved. 

Consequently, there existed some differences and 

similarities among the values and patterns derived 

from Chiang Mai and Bangkok monitoring stations. 

To rationalize and explain this as well as the 

independent patterns present in both regions, many 

related papers pertaining to the effects of topography, 

seasonal patterns, and human behavior on PM2.5 

concentration were examined. Many of these factors 

can be used to explain certain features and trends 

present in the findings. Moreover, relevant points in 

the data, such as a period of regression in the PM2.5 

readings, were evaluated for any past events it might 

have coincided with. 

Results Summary 

The findings were divided into three main sections: 

overview, seasonal averages, and yearly averages. 

Firstly, the overview, illustrated by line graphs, 

serves to display the general trend present in each 

region as well as the variation in the readings of each 

monitoring station. Secondly, the other two sections, 

illustrated by bar charts, have the purpose of 

displaying any correlation that may exist between 

PM2.5 levels and the variables of interest, which 

include the season and year. Values were measured in 

the standard unit of micrograms per cubic meter 

(µg/m3) and rounded to the nearest hundredth. Daily 

readings refer to the 24-hour average. 

Details of Air Quality Monitoring Stations 

During the research, some monitoring stations had to 

be excluded due to an overwhelming amount of 

unavailable PM2.5 readings, leaving six stations to 

remain. However, even among these six, it is crucial 

to note that a few entries from the list PM2.5 readings 

were missing, and therefore not available for analysis 

or interpretation. 

Listed below are the names and locations of the total 

six air quality monitoring stations that were used to 

establish the findings. The chosen stations were 

located in different parts of their respective regions in 

order to ensure more regionally indicative data.

 

 

 

 

Bangkok 

05T Hiran Ruchi, Thon Buri district 

52T Bang Yi Ruea, Thon Buri district 

59T Phaya Thai, Phaya Thai district 

61T Phlabphla, Wang Thonglang district 

 

Chiang Mai 

35T Chang Phueak, Mueang Chiang Mai district 

36T Si Phum, Mueang Chiang Mai district 

 

Overview 

The following line graphs display the average PM2.5 readings from each air quality monitoring station across 

every 4 month period between 2017 and 2021, in Bangkok and Chiang Mai, respectively. Overall, Chiang Mai 

seemed to be more polluted than Bangkok, as the quadrimester average could soar above 60 µg/m3 while 

Bangkok’s quadrimester average never surpassed 40 µg/m3. Notably, both regions experienced their absolute 

peak PM2.5 exposures during the first quadrimester, but in different years. For Bangkok, it was 2018, and 

Chiang Mai, 2019. However, the lowest points in the graphs concurred within the same general timespan, the 

middle quadrimester of 2020 and 2021. Despite demonstrating a similar fluctuation to one another, the increase 
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and decrease present in Bangkok’s graph were less drastic. Lastly, it can be observed that the figures from 

Bangkok were considerably higher during the final quadrimester of each year than that of Chiang Mai’s. 

 

 

 

Seasonal Averages 

The graph displays the average daily PM2.5 reading throughout each season from 2017 to 2021. In this 

research, the five years were divided into three seasons: the summer (March to May), the rainy season (June to 

October), and the winter (January, February, November, December of the same year). 

  

 

Chiang Mai and Bangkok possessed similar PM2.5 levels during the wet and cold season. During winter, 

Bangkok had its highest seasonal average (M = 35.07, SD = 16.09), which was 



 Tanvin Chanchairujira et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 6, Issue 5; September-October 2023; Page No 293-304 
© 2023 IJMSCR. All Rights Reserved 
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

P
ag

e2
9

7
 

2.86 µg/m3 above Chiang Mai's average (M = 32.21, SD = 14.81). Interestingly, the rainy season was the least 

polluted for both Bangkok (M = 15.24, SD = 7.33) and Chiang Mai (M = 13.51, SD = 5.21), but Bangkok was 

more polluted by a margin of 1.73 µg/m3. 

The summer was the only season where a significant disparity could be observed between the two cities. PM2.5 

concentration in Chiang Mai during this period was extremely prominent (M = 51.43, SD = 34.56), as evident 

by the seasonal average being approximately three standard deviations above Bangkok's mean (M = 20.87, SD 

= 10.07). The relative standard deviation for both regions were also highest during this period. 

Yearly Averages 

  

 

From 2017 to 2021, distinct trends pertaining to the 

average annual PM2.5 concentrations were observed 

in Bangkok and Chiang Mai. Throughout this period, 

Bangkok’s yearly average tended to slightly decrease 

from the initial value of 26.44 to 20.91 µg/m3. The 

projected rate of decrease, as indicated by slope of 

the trendline, was 1.48 per year. In Bangkok, there 

seemed to be a negative correlation between year and 

PM2.5 concentration (r2 = 0.94). Additionally, it 

should be noted that 2021 was the only year that 

experienced an increase, albeit an insignificant 

amount. Conversely, Chiang Mai’s yearly average 

experienced a fluctuating trend that correlated little 

with the year. From 2017 to 2019, the figure sharply 

rose from 26.60 to its maximum of 

33.29 µg/m3 at a mean rate of 3.34 per year. 

Afterwards, the figure dipped to its minimum of 

26.55 µg/m3 in 2021 at a mean rate of 3.37 per year. 

Virtually no correlation can be observed between the 

year and PM2.5 levels in Chiang Mai (r2 < 0.01). 

Discussion 

The purpose of this study is to determine the 

existence and extent of the effects that geographical 

factors have on PM2.5 distribution in the Northern 

and Central regions. In order to accomplish this goal, 

this section of the research investigated if and how 

the seasonal and annual trends presented in the 

results summary correlate to geographical 

determinants or past events described in other 

relevant studies. 

Agricultural Biomass Burning 

According to ChooChuay et al. (2022), it is 

commonly agreed upon that the main contributor to 

The northern region’s high level of PM2.5 appears to 

be the routine biomass burning that occurs there. In 

Chiang Mai and other rural areas of Thailand, open 

burning is frequently used to clear agricultural fields 

after harvesting crops. Farmers burn leftover crop 

residues, such as rice straw and corn stalks, as a 

method of preparing fields for the next planting 

season. This practice typically occurs over the dry 

season (March to mid-April), which coincides with 

the summer (March to May) (8). This fact supports 

the findings from the previous section and offers an 

explanation as to why and how PM2.5 concentrations 

during Chiang Mai’s hot season were uniquely 

excessive compared to that of Bangkok’s. 

In Chiang Mai, the practice of seasonal open burning 

is notably more widespread compared to Bangkok 

(9). This distinction offers an avenue for shedding 

light on the contrasting average summer 
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measurements in these two cities (see Figures 2.1 and 

2.2). 

The act of burning biomass results in the direct 

release of a considerable volume of PM2.5 into the 

atmosphere. Biomass, including agricultural 

remnants and forest detritus, is often subjected to 

incomplete combustion due to unregulated burning 

conditions. This generates fine particles that readily 

suspend in the air, augmenting the levels of PM2.5 

(10-12). 

Moreover, this practice culminates in heightened 

concentrations of PM2.5, especially in close 

proximity to the burning sites. These pollutants can 

remain aloft and get carried by local wind patterns. 

Consequently, PM2.5 and associated pollutants 

stemming from open burning can be transported over 

extended distances by regional wind movements. 

This mechanism facilitates the dispersal of PM2.5 to 

regions beyond the immediate vicinity of the burn 

locations, thereby contributing to the broader 

escalation in PM2.5 levels across the region (8,13). 

Temperature Inversion 

Thermal inversion refers to a meteorological 

condition where a layer of warm air traps cooler air 

near the ground's surface (14). This reversal of the 

normal atmospheric temperature gradient restricts 

vertical mixing of air pollutants and results in the 

accumulation of pollutants near the ground. Thermal 

inversion is primarily a winter phenomenon (15). 

Bangkok’s urban environment is particularly 

susceptible to this phenomenon, as it produces more 

atmospheric pollutants and has higher thermal masses 

than rural areas, resulting in more frequent inversions 

with higher concentrations of pollutants (16). This 

supports the relationship displayed in Figure 2.1, 

offering an explanation as to why Bangkok’s PM2.5 

levels are highest during the winter. 

Exacerbating the effects of thermal inversion is 

Bangkok's geographical setting of a low elevation 

area that is surrounded by hills. These factors allow 

thermal inversion to occur more frequently and 

intensely by allowing cold air to sink in and limiting 

the dispersion of pollutants (17). Taking into account 

the preceding information, one could speculate that 

thermal inversion may be more prominent in 

Bangkok than in Chiang Mai. If this is the case, it 

would shed light on why the average winter PM2.5 

reading was higher in Bangkok than Chiang Mai (see 

Figure 2.1 and 2.2), although more extensive research 

is required to validate this claim. 

Precipitation and Wet Deposition 

During the wet season of both Chiang Mai and 

Bangkok, the PM2.5 readings were noticeably lower 

than that of other seasons. According to Duhanyan 

and Roustan, rainfall is recognized as one of the main 

natural processes to improve air quality. Through 

further analysis of related papers, it is found that 

rainfall typically reduces particulate matter in the 

atmosphere mainly via wet deposition which is 

separated into two main mechanisms (18): 

Below-cloud Scavenging (BCS): In air quality 

modeling, BCS refers to the physical processes 

leading to the removal of pollutants, gasses, and 

particulate matter from the atmosphere by 

precipitating hydrometeors (raindrops, snowflakes, 

hailstones) (18). This is achieved by hydrometeors 

irreversibly collecting ambient pollutants in their path 

as they precipitate. The extent at which BCS occurs 

is dependent on multiple variables such as rain 

intensity, hydrometeor size, and collection efficiency 

(19). 

In-cloud Scavenging (ICS): ICS occurs when 

aerosols act as cloud condensation nuclei and form 

cloud droplets or ice crystals which then grow and 

fall as precipitation or when aerosols collide with 

existing cloud droplets (19,20). In-cloud scavenging 

is particularly effective for removing smaller 

particles and aerosols from the atmosphere, including 

those in the PM2.5 size range (21). However, its 

effectiveness can vary based on local atmospheric 

conditions and the characteristics of the pollutants 

and particles present in the air (22). 

Mountainous Terrain and Elevation 

The topology of Bangkok and Chiang Mai differ 

largely due to the presence of mountains and high 

elevation in the northern region. Compared to the flat 

plains of Bangkok, Chiang Mai’s obstructive 

topography has an adverse effect on PM2.5 

dispersion (23). 

Valleys enclosed by mountain ranges are predisposed 

to experiencing episodes of stagnant air, particularly 

evident during instances of temperature inversions 

(24). In such scenarios, pollutants, encompassing 
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PM2.5, encounter hindered vertical mixing and 

subsequently accumulate in proximity to the earth's 

surface (14,15). Consequently, elevated 

concentrations of pollutants, including PM2.5, 

emerge within these valley areas (25). 

On the windward side (upwind side), mountains 

operate as formidable barriers to the transit of air 

masses (26). As prevailing winds confront these 

geological features, their trajectory is compelled 

upwards, triggering the ascent of air and subsequent 

cooling of the atmosphere. 

This process can lead to the entrapment and 

concentration of pollutants, including PM2.5, within 

valleys or on the windward side (17,27). 

On the contrary, the leeward side (downwind side) of 

mountain ranges witnesses the descent of air that had 

earlier been compelled to ascend and cool on the 

windward side (27) .This downward airflow 

generates a downslope movement. This movement 

facilitates the dissemination of pollutants and PM2.5 

away from the mountainous region. However, it also 

presents the possibility of these pollutants being 

transported and deposited in lower altitudes or 

valleys located on the leeward side (28,26). 

Hence, the intricate terrain of mountains yields 

microclimates, wherein localized weather conditions 

diverge substantially between opposing sides of a 

mountain range. These microclimates foster diverse 

modes of PM2.5 dispersion and aggregation (27). 

Even though mountains can lead to higher pollution 

within a certain vicinity, findings have shown that 

PM2.5 tends to decrease with increased altitude 

(29,30). Elevated locations may experience 

diminished PM2.5 levels due to reduced emissions 

and enhanced pollutant dispersion mechanisms (31). 

Conversely, lower elevations might encounter 

heightened concentrations due to local sources of 

pollution and constricted dispersion capabilities (23). 

Proximity to the Sea and Sea Breeze 

Proximity to the ocean is a significant factor that 

differentiates the topology of Bangkok and Chiang 

Mai. Resulting from the sea during the day, the 

coastal breeze is thought to have a positive effect on 

PM 2.5 dispersion. However, this may not always be 

the case, since the mechanisms and variables by 

which sea breeze occurs is nuanced (32). 

Coastal breezes are a localized wind phenomenon 

influenced by variations in temperature between the 

adjacent land and sea. In daylight hours, the land 

undergoes more rapid heating than the nearby water, 

leading to the formation of a pressure gradient 

(Masselink & Pattiaratchi, 1998). This gradient 

prompts the movement of cooler air from the sea 

toward the land. As this maritime air advances 

inland, it can profoundly affect the dissemination of 

aerial pollutants, encompassing PM2.5 (23). 

One of the most noteworthy consequences of coastal 

breezes on PM2.5 concentrations is their potential to 

scatter and dilute pollutants that accrue above urban 

regions. The cleaner sea air contributes to decreasing 

the overall volume of PM2.5 particles, culminating in 

an advancement of air quality and a decrease in 

health hazards among city residents (23). This 

affirmative influence becomes especially marked 

amid spells of elevated pollution, as coastal breezes 

furnish a natural mechanism for the elimination of 

pollutants (24). 

Although coastal breezes can be advantageous in 

mitigating PM2.5 pollution, their impacts hinge upon 

numerous variables. Wind velocity, orientation, and 

atmospheric steadiness all wield a pivotal role in 

determining the efficacy of pollutant dispersal (32-

34). In particular, the speed at which the sea breeze 

develops can be crucial in influencing dispersion. On 

the days where the sea breeze developed in a few 

minutes, the onset concentration of pollutants seemed 

to increase, while it appeared to decrease during 

gentle sea breeze episodes. (33). Fixed atmospheric 

conditions, for instance, can impede the full potential 

of coastal breezes, allowing pollutants to linger close 

to the ground (35). Furthermore, the timing of coastal 

breeze initiation is of significance; pollutants 

generated later in the day might not encounter the 

same degree of dispersion as those that are present 

during the initial inception of the coastal breeze 

(24,33,36). 

In fact, some studies suggest that sea breeze 

circulation, particularly in mountainous 

environments, may exacerbate surface level air 

pollution (28,37). As summarized by Lu and Turco 

(1994), sea breezes induced by land–sea thermal 

contrast, as well as upslope winds induced along 

mountain flanks, both create vertical transport that 

can lead to the formation of elevated pollution layers 
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(26). Through undercutting the mixed layer and 

lofting pollutants into the stable layer, the sea breeze 

circulation creates pollution layers. 

The COVID-19 Lockdown 

The PM2.5 concentrations recorded in both the 

northern and central regions of Thailand experienced 

a notable decrease from the previous years during 

2020 onwards (see Figures 3.1 and 3.2). The 

reduction in air pollution due to COVID-19 is a 

potential contributor to this relationship, as human 

activities, transportation, and industrial processes 

underwent significant changes due to the pandemic-

related measures (38,39). 

The implementation of lockdowns and travel 

restrictions had an immediate outcome: a notable 

decrease in the movement of vehicles and industrial 

operations (39,40). This drop in vehicular presence 

on roads and scaled-down industrial pursuits resulted 

in decreased emission of pollutants, encompassing 

precursors to PM2.5 like nitrogen oxides (NOx) and 

volatile organic compounds (VOCs) (41,42). As a 

result, a transient enhancement in air quality 

unfolded, coupled with a reduction in PM2.5 

concentrations across diverse regions of Thailand, 

including urban centers such as Bangkok (43,44). 

Various sectors, notably those tied to manufacturing 

and construction, underwent periods of deceleration 

or temporary cessation during the pandemic (38). 

This contraction in industrial activities contributed to 

a decrease in the release of pollutants, which in turn 

exerted a favorable influence on the quality of the air 

(45). 

Concurrently, a dip in the demand for energy was 

evident. This decline in energy consumption led to 

diminished emissions stemming from sources like 

power plants and other energy-related installations, 

thus contributing to the enhancement of air quality. 

(46,47) 

Amidst the decline in several sources of PM2.5 

throughout the pandemic, Thailand’s practice of 

agricultural burning persisted, though at a reduced 

rate (48). The limitations resulting from the pandemic 

might have potentially induced altered agricultural 

practices or a shift in timing, impacting the extent of 

crop burning. Contingent on local circumstances, this 

shift could have influenced the levels of PM2.5 in 

specific regions (49,50). As a result, periods of 

astronomically high periods of PM2.5 concentrations 

during the dry season in the latter years, recorded by 

monitoring stations, were more sparse and less 

intense. 

Conclusion 

This study aimed to correlate topographical, 

meteorological, and social factors to the variance in 

the actual PM2.5 measurements within the northern 

and central regions of Thailand as well as comparing 

and contrasting the extent and nature of these 

relationships. Previously, few studies have been 

conducted, using real PM2.5 readings as evidence, 

into the geographical factors that may influence these 

regions. Thus, this research assisted in filling this gap 

in knowledge by introducing real-world PM2.5 and 

analyzing it in accordance with the seasons and and 

year. The findings revealed that the summer was the 

only season in which Chiang Mai showed a 

considerable lead in PM2.5, with its other seasons 

falling very slightly behind that of Bangkok. The 

determining factor during the summer was most 

likely the prevalent biomass burning period in the 

northern region, but for the other seasons, Bangkok 

showed a slight lead due to the high ambient PM2.5 

levels resulting from the industries and traffic in the 

megacity. In analyzing the topographical layout of 

Bangkok and Chiang mai, it was concluded that the 

flat, coastal area of Bangkok has better ventilation 

through sea breeze than Chiang mai’s mountainous 

terrain, which serves as a barricade and, at times, a 

means of pollutant dispersion to peripheral areas. 

According to the findings, the wet season displayed 

the lowest average PM2.5 levels for both regions due 

in large part to a weather phenomenon whereby 

pollutants, including PM2.5, gets collected and 

washed away within the precipitating hydrometeors. 

Another weather phenomenon that impacted PM2.5 

levels in both regions was temperature or thermal 

inversion, although the extent of this impact 

remained ambiguous, as it could not be concluded 

whether thermal inversion had had more of an effect 

in Chiang mai or Bangkok. However, thermal 

inversion is believed to have a profound impact on 

rising PM2.5 levels during the winter months. 

Despite this, it is crucial to accept the fact that 

analyzing multiple variables across two vastly 

different cities provides an incomplete representation 

of the relationships they have with each other and 
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with PM2.5 due to the lack of control variables. Since 

no single variable could be precisely attributed as the 

definitive cause behind a particular feature of the 

graphs, there is doubt casted on the extent in which 

each variable could affect PM2.5. Thus, future 

studies should focus on studying a wider range of 

cities so that the findings are more concrete and 

indicative of the truth. Nevertheless, the findings of 

this research is detrimental in paving the groundwork 

for future studies by providing an increased 

understanding between geopolitical determinants and 

real-world PM2.5 levels in the northern and central 

regions of Thailand. It is my sincere hope that the 

results of this study will be helpful for government 

officials, Thai citizens, or any other researcher in 

developing prevention or intervention methods 

regarding the pollution in these regions in order to 

foster a healthier environment for the humans living 

here 
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