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Abstract - This study targets on ozone (O3) pollution resulting 
from road traffic in India (special focus on National Highway 16 
or NH-16 and its nearby areas), where diesel and petrol are 
major fuels used for transportation system which are major 
contributors to O3 forming precursors such as NOx and VOC 
emissions. Ozone concentration was measured by using a 
Serinus 10 ozone analyser and weather parameters was 
measured by a portable weather station Kestrel 5500. Analysis 
revealed that the higher traffic volume correlates negatively (r 
= -0.87) with lower O3 levels during morning and evening 
whereas lower traffic volume is associated with higher O3 levels 
during afternoon. Traffic was manually counted and classified. 
Using Multiple Linear Regression (MLR), O3 concentration levels 
are predicted along NH-16 in Kharagpur, West Bengal, India. 
The MLR model performance is assessed by R-squared, and F-
test, along with AIC and BIC tests which are evidencing that MLR 
is the most suitable model, accurately predicting O3 pollution 
levels. The study explores that the 8-h average O3 concentrations 
(117.25 µg m-3) measured along the NH-16 has exceed NAAQS 
2009 (100 µg m-3) and WHO 2021 (100 µg m-3) prescribed 
standards. South-east (SE) winds with moderate speeds (0.5 – 
1.5 ms-1) were elevating O3 levels in the study regions. As the 
direction of wind change, transport of pollutants was occurring 
away from the traffic area to nearby rural areas along the NH-
16. O3 levels for 8-h period were also high in nearby rural areas 
(112.56 µg m-3). Study tells that an urgent action is needed, 
including comprehensive O3 pollution assessment on all India's 

national highways and implementation of new policies to 
mitigate O3 pollution across NHs all over India. 
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1. Introduction 
Ozone (O3), is a secondary air pollutant [30], acts 

as a strong oxidizing agent in the lower atmosphere 
(troposphere) [1], generated through chemical reactions 
involving oxides of nitrogen (NOx) and volatile organic 
compounds (VOCs) [2]. The rapid pace of urbanization 
has exposed many individuals to elevated O3 levels, 
increasing the risk of both immediate and long-term 
health consequences [3]. Numerous epidemiological 
studies have explored a connection between ozone 
concentrations and hospital admissions for a range of 
medical ailments such as pregnancy complications [4], 
conjunctivitis [5], influenza [6], mortality risks [7] 
including various respiratory issues [8]. The road traffic 
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emerges as the predominant source of emissions for 
photochemical precursors like NOx and VOCs [9]. O3 

concentration is dependent on the NO/NO2 ratio and 
VOC-sensitivity. O3 photochemical system (O3-NOx-VOC 
chemistry) is very complex mechanism in the open 
atmosphere system [31]. 

In India, road transportation predominantly relies 
on diesel and petrol as fuel sources [10]. Fuels such as 
diesel, petrol, kerosene, and LPG (liquefied petroleum 
gas) significantly contribute to NOx and VOC emissions in 
traffic [11]. In India, number of registered vehicles 
increased from 5.2 million in 1980 to 305.5 million in 
2019. Therefore, 1980 to 2020, the consumption of 
petrol has been increased from 1.5 to 27.6 million metric 
tons whereas diesel consumption from 10 to 82.3 million 
metric tons [32]-[34]. Therefore, annual average O3 
concentration has been increased from 28.81 µg m-3 
during 1954-55 to 49.58 µg m-3 during 1991-93 [35], 
during March 2009 – June 2011, seasonal variations of 
O3 concentration were from 77.02 to 95.45 µg m-3 [36], 
and during 2016 -2018, O3 concentrations were 78.4 to 
117.6 µg m-3 during pre-monsoon season, and 19.6 to 
39.2 µg m-3 in other seasons [44]. Additionally, 
meteorological factors such as temperature and 
humidity influence O3 formation, while wind speed aids 
in dispersing O3 molecules and their precursors from 
their source regions to more distant areas [12]. Because 
of the dispersion, O3 concentration levels tend to be 
higher in rural regions or areas distant from urban 
centres and heavy traffic locations [13].  

Very limited research studies conducted on the 
adjacent areas of few national highways in India and 
consistently reported elevated levels of O3 concentration 
attributed to vehicular emissions [14], [15], [16]. No 
significant study has been done on ozone pollution by 
denoting a particular national highway in India. 
Furthermore, considering the significant consequences 
for both public health and the environment, it becomes 
imperative to cultivate a comprehensive understanding 
of the mechanisms and variables contributing to O3 
formation along India's national highways, as well as its 
dispersion into neighbouring areas.  

To model the ozone levels, the Multiple Linear 
Regression (MLR) model, a well-proven method, has 
been shown to be highly effective in predicting ozone 
concentrations by uncovering correlations with other 
relevant parameters [17]. In the context of this study, a 
MLR method is used to predict O3 concentration along 
NH-16, utilizing meteorological variables such as 

temperature (T), relative humidity (RH), wind speed 
(WS) and wind direction (WD). 

Even after many studies on ground-level ozone 
(GLO) variations and their potential causes in urban 
areas, there is a notable research gap regarding this issue 
in open-traffic settings. The central aim of our 
investigation is to quantitatively assess how traffic 
volume data and meteorological variables impact 
variations in O3 concentration levels along the NH-16 of 
India. To get the predicted concentration based on 
measured data, multiple linear regression model was 
used. To assess the model's performance, R-squared and 
F-test were evaluated. To check the model’s goodness of 
fit, Akaike Information Criterion (AIC) test and Bayesian 
Information Criterion (BIC) test were conducted.  

 

2. Methods 
2.1 Study site 

On-site measurements were conducted at a traffic 
location situated at Kanchdiha (22.382144°N, 
87.403331°E) along the National Highway 16 (NH-16) in 
Kharagpur, West Bengal, India, whereas the background 
concentration was measured at Jakpur Village 
(22.375748°N, 87.388626°E) in Kharagpur. NH-16 is 
commonly known as Chennai-Kolkata Highway which is 
one of the major and important national highways in 
India. NH-16 acts as a crucial transportation route 
connecting major cities along India's eastern coast. The 
study area lacks any structural or residential 
development and primarily serves as a thoroughfare for 
vehicular traffic along the Chennai-Kolkata Highway. 
 
2.2 Sampling technique 

The O3 concentrations were measured using an 
USEPA-approved method applied instrument (Model: 
Serinus 10, Make: Acoem, Australia) that utilizes 
ultraviolet (UV) absorption technology at a wavelength 
of 254 nm. Data collection took place from 14 – 24th 
February, 2023, with observations made from 07:00 to 
19:00 each day. To complement the O3 measurements, a 
portable weather station (Model: Kestrel 5500, Make: 
KestrelInstruments, USA), was utilized for the 
measurement of T, RH, WS and WD. These instruments 
were positioned at a height of 1.5 meters above the 
ground surface on the south side of the road, situated 6.7 
meters (22 feet) away from the road's edge (Figure 1a) 
and 14.1 meters away from the pavement road of rural 
site (Figure 1b). To monitor traffic levels, manual traffic 
counts were conducted. This involved recording the 
number of vehicles passing through the study area for a 
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15-minute duration every hour [18], throughout the 
entire study duration. Throughout the day, the traffic 
volume was calculated as vehicles per hour (VPH or veh 
hr-1) on a specified segment of this NH-16 within a 
specific timeframe.   

 

 
Figure 1. Data collection: (a) Traffic site (b) Rural site 

 

2.3 Multiple linear regression 
Regression-based methodologies are commonly 

used in O3 prediction studies [38], [39]. Multiple linear 
regression (MLR) is one of the most widely used 
methods for modelling O3 concentrations (dependent or 
response variable) in dependence of meteorological 
parameters and different atmospheric pollutants 
(independent or predictor variables) [37]. Here, in the 
MLR analysis, the dependent variable that denoted as 𝑦𝑖  
represents the concentration of O3. The independent 
variables that denoted as 𝑥𝑖𝑝 denotes regressors T, RH, 

WS and WD and ∈𝑖  is the error term which explains any 
unexplained variability in the model. The four regressors 
denoted as 𝑝 = 1, 2, 3, 4 and 𝑛 denotes the number of 
observations. The MLR model can be expressed as 
follows,  
𝑦𝑖 = 𝛽0 + 𝛽1𝑥𝑖1 + 𝛽2𝑥𝑖2 + 𝛽3𝑥𝑖3+𝛽4𝑥𝑖4 +∈𝑖;    𝑖 = 1(1)𝑛 

 
Or, 𝑦𝑖 = 𝛽0 + ∑ 𝛽𝑝𝑥𝑖𝑝 + 𝜖𝑖           𝑖 = 1(1)𝑛4

𝑝=1  

  
Here, 𝑖 represents the data point, 𝛽0 is the y-

intercept, which is the value of 𝑦 when all predictors are 
zero, 𝛽1, 𝛽2, 𝛽3, 𝛽4 are the coefficients of the model 
representing the effect of each independent variable on 
the dependent variable.  

 

3. Results 
3.1 Influence of traffic volume on O3 concentration 

The manually counted vehicle types has been 
classified into six major categories based on wheels such 
as motorbikes (2 wheelers), autos (3 wheelers), 
cars/jeeps/vans (4 wheelers), buses (6 wheelers), light 
commercial vehicles or LCVs (4 - 6 wheelers), and heavy 
commercial vehicles or HCVs (6 wheelers or more). 
These categories represented 32.4%, 1.7%, 25.1%, 2.3%, 
13.2%, and 25.3% of the total fleet composition, 
respectively (Figure 2). Motorbikes and HCVs were the 
most prevalent vehicle types, whereas autos and buses 
were comparatively less abundant. From the Figure 2, 
analysis shows that two wheelers, HCVs and cars were 
found to be the biggest contributors of emissions of 
ozone precursors and most frequent vehicle types 
throughout the day.  
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Figure 2. Traffic fleet composition 

 
From the Figure 3, it is clear that ozone levels 

exhibit a strong positive correlation (r = 0.84) with 
temperature, indicating that as temperature increases, 
ozone levels tend to increase as well. Conversely, there's 
a moderate negative correlation (r = -0.53) between 
ozone and relative humidity, suggesting that as humidity 
levels increase, ozone levels tend to decrease. Wind 
speed shows a weak positive correlation (r = 0.075) with 
ozone, implying a small tendency for ozone levels to 
increase with higher wind speeds. Wind direction 
displays a moderate negative correlation (r = -0.39) with 
ozone, suggesting that a specific wind direction may be 
linked to lower ozone levels. Moreover, there is a strong 
negative correlation (r = -0.87) observed between ozone 
and traffic volume, indicating that higher traffic volume 
is associated with lower ozone levels. 

 

 
Figure 3. Correlation of variables 

 
There were fluctuations in traffic volume, with the 

highest traffic volume occurring in the morning and 
evening and the lowest traffic volume were observed in 
the afternoon. Figure 4a and 4b demonstrate a 

relationship where increased number of vehicles (traffic 
volume, veh hr-1), characterized by mixed traffic flow, is 
associated with decreased O3 concentration levels 
during morning and evening hours. An opposite trend 
was observed during afternoon when low traffic volume 
is associated with high O3 concentration levels. This 
decrement of O3 concentration levels is primarily 
attributed to high vehicle volume, which serves as a 
major contributor to elevated emissions of NOx, 
particularly nitric oxide (NO) [19]. These newly emitted 
NO molecules rapidly react with ozone O3 molecules 
[20], [21], leading to the formation of nitrogen dioxide 
(NO2) and molecular oxygen (O2) (NO + O3 → NO2 + O2). 
As a result, this chemical transformation results in a 
noticeable decrease in the concentration of GLO [22] 
during the morning and evening at the traffic site. This 
phenomenon highlights the significant role of vehicular 
emissions in influencing GLO chemistry [23], and air 
quality dynamics in traffic areas [24], [25]. During 
afternoon, increased O3 concentration was observed due 
to decreased traffic volume. This increment of O3 
concentration levels is primarily attributed to the low 
vehicle volume, so lower emission of fresh NO thus lower 
destruction of O3 molecules. Here, high solar insolation 
during afternoon also comes into the picture of the 
phenomenon of photochemistry. This photochemistry 
that influences higher NO2 to O3 formation rate during 
afternoon along with less fresh NO emissions due to low 
traffic volume is responsible for high O3 concentration 
levels at afternoon. 
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Figure 4. Diurnal variation: (a) Traffic volume (b) O3 

concentration 

 
3.2 Influence of meteorology on O3 concentration 

Meteorology showed a substantial impact in O3 
concentration variation for the study sites where 
temperature strongly positively correlated and relative 
humidity negatively correlated (Figure 3) and 
influencing ozone formation and destructions 
mechanisms. When the wind was blowing from the 
south-east (SE) to the north-west (NW) (Figure 5a) at a 
relatively low to moderate speed (0.5 to 1.25 m s-1), the 
concentration of O3 in the air was high (Figure 5b). It was 
evident that wind speed played a pivotal role in carrying 
O3 molecules and their precursors away from the traffic 
site [26]. The wind was dispersing O3 molecules and 
ozone forming precursors (NOx and VOC) towards the 
adjacent rural areas located on both the sides of NH-16. 
When the wind direction shifts, it is likely that other 

rural areas in close proximity to NH-16 will also be 
affected by O3 pollution. 

 

 
 

 
 
Figure 5. (a) Wind rose (b) Polar plot of O3 pollution levels 

 
3.3 Prediction and variability of O3 concentration 

The highest concentration of O3 was recorded more 
in the traffic site (204.98 μg m-3) than the rural site 
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(150.64 μg m-3) during peak hours (afternoon) of O3 
formation but the 12-h (07:00 - 19:00) average O3 
concentration was almost equivalent at both the sites 
(traffic site 98.45 μg m-3 and rural site 98.60 μg m-3). The 
maximum average 8-h O3 concentration (09:00 - 17:00) 
at the traffic site was recorded 117.25 μg m-3 and at the 
rural site is 112.56 μg m-3. Similarly, the maximum 1-
hour average (15:30 - 16:30) O3 concentration at the 
traffic site is measured 151.32 μg m-3, and at the rural site 
is 144.43 μg m-3. 

These measurements revealed that the maximum 
daily average 8-h (MDA8) GLO concentration exceeded 
both the NAAQS 2009 and WHO 2021 prescribed 
standards of 100 μg m-3 for both sites. This variation can 
be attributed to the presence of precursors such as NOx 
and VOCs originating from traffic emissions. These 
precursors exhibit rapid changes in line with the photo-
stationary state of the NO-NO2-O3 chemical system [27]. 
Additionally, the study observed lower O3 
concentrations during the morning and evening hours, 
while higher ozone concentrations during the afternoon 
(Fig. 5). Table 1 provides a comprehensive descriptive 
analysis of all the essential variables examined in the 
study. From the table 1, the O3 concentration ranges from 
minimum (Min) 30.94 µg m-3 to maximum (Max) 156.46 
µg m-3, with an average concentration (Avg) of 117.22 µg 
m-3 and a standard deviation (SD) of 34.69 for the traffic 
site. For the Rural site, the O3 concentration ranges from 
41.63 to 150.64 µg m-3, with an average of 112.56 µg m-3 
and a standard deviation of 29.80. For the Traffic site, the 
traffic volume (TV) ranges from minimum 3820 to 
maximum 5668 vehicles per hour, with an average 
volume of 4551.42 vehicles per hour and a standard 
deviation of 669.2. For the Rural site, there was no traffic, 
only pavements were present. Similarly, Min, Max, Avg 
and SD values are given in Table 1 for the other 
parameters such as T, RH and WS. 

 
Table 1. Descriptive statistics of study variables for 8-h 

duration 

Study 
sites 

O3 (µg 
m-3) 

(Min-
Max) 
Avg ± 
SD 

T (°C) 
 
(Min-
Max) 
Avg ± 
SD 

RH (%) 
 
(Min-
Max) 
Avg ± 
SD 

WS 
(m s-

1) 
(Min-
Max) 
Avg ± 
SD 

TV (veh 
hr-1) 

Traffic (30.94-
156.46) 

(23.4-
30.33) 

(22.75-
85.25) 

(0-
2.1) 

(3820-
5668) 

117.22 
± 34.69 

28.27 
± 1.46 

57.63 
± 
13.52 

1.05 
± 
0.37 

4551.42 
± 669.2 

Rural (41.63-
150.64) 
112.56 
± 29.80 

(26-
36.3) 
31.28 
± 2.36 

(50.4-
84.3) 
65.70 
± 8.0 

(0-
2.5) 
0.52 
± 
0.54 

- 

 
A MLR model is an advanced version of the simple 

linear regression model designed to analyse data with 
more than one predictor variable while still predicting a 
single outcome variable [28], [29]. The analysis revealed 
the significance of all four chosen regressors T, RH, WS 
and WD in influencing O3 concentration. This implied 
that each of these variables played a role in affecting 
ozone levels. Specifically, from the Table 2, the 
temperature had the most substantial impact on O3 
concentration in the traffic area, with a coefficient of 
20.95 and a high level of statistical significance at 99%. 
This suggests that for every 1°C increase in temperature, 
we observed a corresponding increase in O3 
concentration by 20.95 units. Furthermore, wind speed 
demonstrated a strong negative influence on O3 
concentration, with a coefficient of -8.85 and a high 
statistical significance at 99%. This indicates that a one-
unit increase in wind speed leads to an 8.85-unit 
decrease in GLO concentration. In contrast, both wind 
direction and relative humidity are statistically 
significant, but their coefficients have comparatively 
smaller magnitudes in relation to O3 concentration. 
These variables still contribute to influencing O3 levels, 
though to a lesser extent compared to temperature and 
wind speed. To evaluate the goodness of fit of this MLR 
model, AIC, BIC, and the R-squared tests have been 
conducted. The model yielded values of 4291.42 for AIC, 
4312.30 for BIC, and an R-squared of 0.64 suggests that 
the lower AIC and BIC values, along with a higher R-
squared, indicate a strong fit of this model.  

From Table 3, it is clear that all the predictor 
variables have extremely low p-values (0.001 or 0.009), 
indicating high significance. This emphasizes that all the 
predictor variables have strong influence on O3 
concentration levels in the rural area. The MLR (R-
squared value of 0.67) model explains approximately 
67.0% of the variability, suggesting a moderately strong 
fit. The overall significance test, F-test, indicates a high F-
value (241.881) with a low probability (Prob > F = 0.000) 
indicates that the model is statistically significant. The 
model suggests that all chosen regressors significantly 
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influence 8-h O3 concentration at the rural site, with T 
and RH having the most pronounced effects. Figure 5 
portrays a comparative assessment of measured ozone 
concentrations in relation to their corresponding 
predicted values for both sites. 

 
Table 2. MLR results of 8-h O3 concentration for traffic site 

O3 Coef
. 

St.E
rr. 

t-
valu
e 

p-
val
ue 

95% 
confi
dence 

Inte
rval 

Sig 

T 20.9
54 

0.8
27 

25.3
5 

0 19.32
9 

22.5
78 

*** 

RH 0.61
4 

0.0
92 

6.70 0 0.434 0.79
5 

*** 

WS -
8.84
8 

2.8
08 

-3.15 0.0
02 

-
14.36
5 

-
3.33 

*** 

WD 0.10
1 

0.0
35 

2.88 0.0
04 

0.032 0.17
1 

*** 

Cons
tant 

-
514.
793 

28.
90
6 

-
17.8
1 

0 -
571.5
92 

-
457.
994 

*** 

Mean dependent 
var 

117.
246 

SD dependent var 34.6
58 

R-squared 0.64
1 

Number of obs 481 

F-test 212.
926 

Prob > F 0.00
0 

Akaike crit. (AIC) 4291
.419 

Bayesian crit. 
(BIC) 

4312
.299 

***p<0.01, **p<0.05, *p<0.1 
 

Table 3. MLR results of 8-h O3 concentration for rural site 

O3 Coef
. 

St.E
rr. 

t-
valu
e 

p-
val
ue 

95% 
confi
dence 

Inte
rval 

Sig 

T -
3.30
8 

0.8
95 

-3.69 0 -
5.068 

-
1.54
9 

*** 

RH -
3.63
7 

0.2
62 

-
13.8
7 

0 -
4.152 

-
3.12
2 

*** 

WS -
5.43
8 

1.6
64 

-3.27 0.0
01 

-
8.709 

-
2.16
8 

*** 

WD -
0.03
6 

0.0
14 

-2.64 0.0
09 

-
0.063 

-
0.00
9 

*** 

Cons
tant 

465.
633 

43.
97
4 

10.5
9 

0 379.2
26 

522.
039 

*** 

Mean dependent 
var 

112.
309 

SD dependent var 30.0
10 

R-squared 0.67
0 

Number of obs 481 

F-test 241.
881 

Prob > F 0.00
0 

Akaike crit. (AIC) 4112
.654 

Bayesian crit. 
(BIC) 

4133
.534 

***p<0.01, **p<0.05, *p<0.1 
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Figure 5. 8-h O3 predictions: (a) Traffic site (b) rural site 

 
The highest predicted maximum 8-h (09:00 – 17:00) 

average O3 concentration for the traffic site was 164.14 
μg m-3 (highest measured 156.46 μg m-3) and for the 
rural site was 157.48 μg m-3 (highest measured 150.64 
μg m-3). Traffic site was more prone to fluctuations in O3 
levels than the rural site because the traffic site was 
experiencing continuous emissions from running 
vehicles at all times. O3 levels were comparatively lower 
in the morning at the traffic site than at the rural site due 
to the readily available NO, which reduces O3 
concentration levels. Throughout the fluctuations in 

concentration levels, O3 levels were comparatively high 
during the afternoon, starting a slow decline as the 
evening approaches. However, in the morning at the 
rural site, O3 concentration is comparatively higher than 
the traffic site due to the absence of NO, resulting in less 
reduction of O3 concentration levels. O3 levels at the rural 
site show a gradual increasing trend throughout the day, 
reaching peak levels during the afternoon (though 
comparatively lower in concentration than at the traffic 
site). As evening approaches, there is a rapid, steady fall 
in O3 concentration levels due to non-availability of 
precursors in ozone formation. Depending on the above-
mentioned phenomena, O3 concentration profile for both 
traffic site and rural site is shown in Figure 6. This ozone 
profile is clearly showing the diurnal variability of O3 
concentration. 

 

 
Figure 6. O3 concentration variability profile  

 
The dynamics of ozone are complicatedly influenced 

by various gases present in the traffic environment from 
the direct emissions or formed from primary emissions 
(Figure 7). Increased traffic leads to increased emissions 
of O3 precursor gases, such as VOCs, particularly in the 
morning and evening. However, despite the elevated 
levels of VOCs, the reduced sunlight intensity during 
these periods doesn't proportionally increase ozone 
formation [40]. In the presence of adequate NOx, non-
methane hydrocarbons (NMHCs) play a significant role 
in enhanced formation of O3 molecules [41].  In the 
Figure 7, the cyclic process of O3 formation and 
discussion, hydroxyl radicals (.OH), generated from the 
interaction of water vapor with O3, and then undergoes 
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subsequent reactions to form hydroperoxyl radicals 
(HO.2), thus contribute to a decrease in O3 levels. 
However, under adequate sunlight, these radicals 
facilitate O3 formation [42], [43]. Additionally, in the 
presence of .OH, carbon monoxide (CO) contributes to 
ozone formation [21]. Figure 7 displays that O3 molecule 
in the troposphere under solar radiation (λ < 330 nm) 
breaks into atomic oxygen O(3P) and exited oxygen 
O(1D). This atomic oxygen further reacts with oxygen 
molecule (O2) with the presence of third body (M = O2, 
N2) and forms O3 molecule whereas O(1D) joins the cyclic 
process of ROx cycle, NOx cycle with presence of VOCs 
and CO, it leads to the formation and destruction of O3 
molecules.  

 

 
Figure 7. Cyclic process of O3 formation and destruction 

 
In the traffic environment, this cyclic process of O3 

formation is higher during mid-day with high insolation 
associated with low NO molecules availability and 
destruction is high during morning and evening due to 
low insolation associated with high availability of NO 
molecules. Therefore, the traffic environment is strongly 
dominated by the NOx cycle. But in case of the rural site, 
it is mostly dominated by ROx cycle where chemical 
reactions, pollutants accumulation, atmospheric 
stability, local wind circulation patterns, and biogenic 
emissions may be the reasons of high O3 concentration 
levels.  

 

4. Discussions 
The study provides insightful observations 

regarding the complex relationship between traffic 
volume, meteorological conditions, and ozone 
concentration at both traffic and rural sites. Notably, it 
explains the dynamic connections of various factors 
influencing O3 levels throughout the day. One significant 
finding is the pronounced negative correlation (-0.87) 
between traffic volume and O3 concentration, 

particularly during peak traffic hours. This correlation 
highlights the substantial impact of vehicular emissions, 
especially NOx, on O3 dynamics. The observed decrease 
in O3 concentration during high traffic periods is 
attributed to the rapid reaction between newly emitted 
NO molecules and O3, forming nitrogen dioxide (NO2) 
and molecular oxygen (O2). Conversely, during periods 
of low traffic volume, O3 concentration tends to increase 
due to reduce NO emissions and enhanced 
photochemistry of NO2 to O3 formation under high solar 
insolation. Meteorological factors, particularly 
temperature and wind speed, also play pivotal roles in 
modulating O3 levels. Temperature exhibited a strong 
positive correlation with O3 concentration, indicating its 
role in promoting O3 formation. Wind speed, on the other 
hand, demonstrated a negative influence on O3 
concentration, as it aids in dispersing O3 molecules and 
their precursors away from the traffic site. The MLR 
analysis explained the significance of T, RH, WS and WD 
in predicting O3 concentration. These findings capture 
the complex mechanisms of meteorological variables in 
shaping O3 dynamics. Furthermore, the study explored 
the discrepancy in O3 concentration between traffic and 
rural sites where traffic site was exhibiting higher 
variability and fluctuations due to continuous vehicular 
emissions. This discrepancy underscores the need for 
targeted interventions to mitigate vehicular emissions 
and alleviate O3 pollution in urban traffic areas. Overall, 
findings contribute valuable insights for policymakers 
and urban planners in planning effective strategies to 
mitigate O3 pollution and enhance air quality in traffic 
environments. 

 
5. Conclusions 

The O3 pollution levels over an 8-h period has been 
found to exceed the prescribed standards for both 
NAAQS 2009 and WHO 2021 along NH-16 in Kharagpur, 
India. Interestingly, there is a significant negative 
correlation (r = -0.87) between traffic volume and O3 
concentration, indicating that high traffic volume is 
associated with lower O3 levels. Temperature shows a 
positive correlation, while relative humidity is 
negatively correlated with O3 concentration. Moderate 
wind speed from south-east (SE) direction shows 
elevated O3 levels at the study site and carrying O3 
molecules and their precursors away from the traffic 
area and contributing high O3 levels in the nearby rural 
areas. When wind direction changes, it is likely that 
nearby rural areas along NH-16 will also be affected by 
these pollutants. The most suitable model for predicting 



 20 

O3 concentration is MLR, as supported by the R-squared, 
AIC, and BIC analyses. This model successfully predicts 
O3 pollution levels along NH-16 in Kharagpur, with the 
highest predicted concentration at 164.14 μg m-3 
(highest measured 156.46 μg m-3). In light of these 
findings, urgent action is required to establish a 
comprehensive screening process for assessing O3 
pollution levels along all national highways in India. It is 
extremely necessary to conduct further investigations on 
other highways and formulate a new policy which will 
aim to effectively address and mitigate GLO pollution 
levels along the national highways in India.  
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