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TSP, 
Pb, CO, NO2 O3
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 UTM P  E,  N  
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%  
-  
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TSP, PM10, PM2.5, CO, NO  ,THC, O3, CO2  
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2  
 

TSP

 
 

PM10

  
 
 

PM2.5

  
 

 

NO2

 
 

 
 
 

CO2  
325-366  

 

  
  

Pigliautile et al. (2020) : )  
  :30 ) 
230 1,340  62 1 

 

 

6 THC
THC     

 



 
 

  

                                                                  4-7 

 
 Total Non-methane Hydrocarbon Nagpur 
Majumdar & Gavane (2020).

: : : :  
   

  
 

CO  
 

 
  

 

 

 

 

O3  
 

8.1
 
 

 
7-0.028 

 
 

 
3 

 

10  
.4



 
 

  

 4-8 

2  

 

 
TSP (mg/m3) PM10 (mg/m3)   PM2.5 

(3) (µg/m3) NO2 (ppm) CO2
(3) (ppm) THC(3) (ppm) 

24-hr avg 24-hr avg 24-hr avg 1-hr avg 1-hr avg 1-hr avg 

      2.62-3.03 
      2.63-2.92 
      2.71-3.07 
      2.54-3.11 
      2.44-2.78 

     325-366 (4)  2.44-3.11(5) 
 (1) (1) 37.5(2) (1)   

  )   10 ( . . 2538)      
 )  
 3)  
 4) Pigliautile et al. (2020)  

:  ) :  ) ,  
 

 5) Total Non-methane Hydrocarbon Nagpur  
Majumdar & Gavane (2020). : , : , : : ,  

 

  -  

  ppm  
 
 
 
 
 
  
 



 
 

  

                                                                                 4-9 

2  

 

 
CO ppm  O3 ppm  

1-hr avg 8-hr avg 1-hr avg 8-hr avg 
 0.5-1.1 0.5-0.9 0.007-0.032 0.012-0.028 
 0.5-1.1 0.6-0.9 0.008-0.029 0.010-0.023 
 0.5-1.1 0.6-0.9 0.007-0.025 0.007-0.016 
 0.4-1.1 0.5-0.8 0.007-0.028 0.007-0.022 
 0.4-0.6 0.4-0.6 0.008-0.027 0.009-0.022 

 0.4-1.1 0.4-0.9 0.007-0.032 0.007-0.028 
 30.0(1) 9.0(1) 0.10(1) 0.07(1) 

 1  

ppm  

 
 
 
 
 
 
 
 
 
 
 



 
 

  

                                                                                 4-10 

3  
 

 
       

                           
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 

0.5-1.0 1.0-2.0 2.0-3.0 3.0-4.0 4.0-6.0 >6.0  
N 4.16667 3.33333 0.00000 0.00000 0.00000 0.00000 7.50000 

NNE 4.16667 0.00000 0.00000 0.00000 0.00000 0.00000 4.16667 

NE 4.16667 1.66667 0.00000 0.00000 0.00000 0.00000 5.83334 

ENE 2.50000 0.83333 0.00000 0.00000 0.00000 0.00000 3.33333 

E 1.66667 1.66667 0.00000 0.00000 0.00000 0.00000 3.33334 

ESE 4.16667 4.16667 0.00000 0.00000 0.00000 0.00000 8.33334 

SE 5.83333 26.66670 0.83333 0.00000 0.00000 0.00000 33.33336 

SSE 3.33333 0.83333 0.00000 0.00000 0.00000 0.00000 4.16666 

S 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

SSW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

SW 0.83333 0.00000 0.00000 0.00000 0.00000 0.00000 0.83333 

WSW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

W 0.83333 0.83333 0.00000 0.00000 0.00000 0.00000 1.66666 

WNW 0.83333 0.00000 0.00000 0.00000 0.00000 0.00000 0.83333 

NW 0.00000 9.16667 0.00000 0.00000 0.00000 0.00000 9.16667 

NNW 4.16667 6.66667 0.00000 0.00000 0.00000 0.00000 10.83334 

Sub-Total 36.66667 55.83337 0.83333 0.00000 0.00000 0.00000 93.3 

Calm  
4.3   
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TSP, PM10, PM2.5, CO, NO2, THC, O3, CO2  
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5  
 

TSP) 

 
 

PM  

  
 

 
 
 

PM2.5

 
 

 
 

NO
0.008-0.027

 

 
 

CO
 

 
Pigliautile et al. (2020)

 

 
 

THC) 
THC)  

 

 
Total Non-methane Hydrocarbon 
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Nagpur Majumdar & Gavane (2020). 
, , 

 
 

CO) 
 

 

0.5-0.7 

 
 

O  

 
 

 

 
 

 

 
6 5 

 



 
 

  

 4-14 

5  

 

 

TSP (mg/m3)  PM10
 (mg/m3) PM2.5

(3) (µg/m3) NO2 (ppm) CO2
(3) (ppm) THC(3) (ppm) 

24-hr avg 24-hr avg 24-hr avg 1-hr avg 1-hr avg 1-hr avg 

    0.009-0.027 339-394 2.35-2.77 
    0.010-0.021 315-376 2.35-2.79 
    0.011-0.019 320-357 2.30-2.86 
    0.009-0.020 296-338 2.33-2.71 
    0.008-0.014 308-325 2.25-2.49 

       
 (1) (1) (2) (1)   

  )   10 ( . . 2538)      
 )  
 3)  
 4) Pigliautile et al. (2020)  

:  ) :  ) ,  
 

 5) Total Non-methane Hydrocarbon Nagpur Majumdar & 
Gavane (2020). : , : , : : ,  

 

  -  

  ppm   



 
 

  

 4-15 

5  

 
 

CO ppm  O3 ppm  
1-hr avg 8-hr avg 1-hr avg 8-hr avg 

     
     
     
     
    -0.023 

 0.4-0.9 0.5-0.7 0.007-0.030 0.008-0.023 
 30.0(1) 9.0(1) 0.10(1) 0.07(1) 

  1  

ppm  
 

 
 
 
 

 
 
 
 
 
  



 
 

  

 4-16 

6  

 
 

 
 

0.5-1.0 1.0-2.0 2.0-3.0 3.0-4.0 4.0-6.0 >6.0  
N 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

NNE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

NE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

ENE 0.83333 0.00000 0.00000 0.00000 0.00000 0.00000 0.83333 

E 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

ESE 0.83333 0.00000 0.00000 0.00000 0.00000 0.00000 0.83333 

SE 0.83333 0.00000 0.00000 0.00000 0.00000 0.00000 0.83333 

SSE 0.83333 0.00000 0.00000 0.00000 0.00000 0.00000 0.83333 

S 1.66667 6.66667 1.66667 0.83333 0.00000 0.00000 10.83334 

SSW 2.50000 18.33330 14.16670 0.00000 0.00000 0.00000 35.00000 

SW 2.50000 6.66667 0.83333 0.00000 0.00000 0.00000 10.00000 

WSW 4.16667 18.33330 2.50000 0.00000 0.00000 0.00000 24.99997 

W 2.50000 2.50000 3.33333 0.00000 0.00000 0.00000 8.33333 

WNW 0.83333 0.83333 0.00000 0.00000 0.00000 0.00000 1.66666 

NW 0.00000 3.33333 0.00000 0.00000 0.00000 0.00000 3.33333 

NNW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

Sub-Total 17.49999 56.66660 22.50003 0.83333 0.00000 0.00000 97.5 

Calm  5   
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THC) 
THC)  

 

Total Non-methane Hydrocarbon Nagpur 
Majumdar & Gavane (2020). 

, ,  

 
 

CO) 

 

 

 

 
 

O  
0.008-0.029

 

 
 

 

1.0-2.0 9 7 
 

25.4-35.2
10



 
 

  

  4-20 

8   

 

 
TSP (mg/m3) PM10 (mg/m3) PM2.5

(3) (µg/m3) NO2 (ppm) CO2
(3) (ppm) THC(3) (ppm) 

24-hr avg 24-hr avg 24-hr avg 1-hr avg 1-hr avg 1-hr avg 

    0.013-0.024 320-387 2.35-2.68 
    0.011-0.023 343-380 2.27-2.65 
    0.010-0.027 329-374 2.32-2.52 
    0.009-0.030 306-364 2.34-2.66 

    0.011-0.023 311-402 2.29-3.28 
    0.009-0.030   

 (1) (1) (2) (1)   
  )   10 ( . . 2538)      

 )  
 3)  
 4) Pigliautile et al. (2020)  

:  ) :  ) ,  
 

 5) Total Non-methane Hydrocarbon Nagpur  
Majumdar & Gavane (2020). : , : , : : ,  

 

  -  
  ppm   



 
 

  

  4-21 

8  

 

 
CO ppm  O3 ppm  

1-hr avg 8-hr avg 1-hr avg 8-hr avg 
 0.5-0.8 0.5-0.7 0.008-0.022 0.009-0.018 
 0.4-0.8 0.5-0.6 0.009-0.025 0.009-0.021 
 0.4-0.7 0.5-0.6 0.009-0.023 0.011-0.021 
 0.4-0.8 0.4-0.7 0.009-0.026 0.011-0.022 

 0.4-1.4 0.4-0.8 0.008-0.029 0.008-0.020 
 0.4-1.4 0.4-0.8 0.008-0.029 0.009-0.022 

 30.0(1) 9.0(1) 0.10(1) 0.07(1) 
  1  

ppm  
 

 
 
 
 
 
 
 
  



 
 

  

  4-22 

9   
 

 

 
 

0.5-1.0 1.0-2.0 2.0-3.0 3.0-4.0 4.0-6.0 >6.0  
N 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

NNE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

NE 0.83333 0.00000 0.00000 0.00000 0.00000 0.00000 0.83333 

ENE 1.66667 0.00000 0.00000 0.00000 0.00000 0.00000 1.66667 

E 1.66667 0.83333 0.00000 0.00000 0.00000 0.00000 2.50000 

ESE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

SE 2.50000 0.00000 0.00000 0.00000 0.00000 0.00000 2.50000 

SSE 2.50000 2.50000 0.00000 0.00000 0.00000 0.00000 5.00000 

S 2.50000 0.00000 0.00000 0.00000 0.00000 0.00000 2.50000 

SSW 0.83333 0.83333 0.00000 0.00000 0.00000 0.00000 1.66666 

SW 5.00000 0.83333 0.00000 0.00000 0.00000 0.00000 5.83333 

WSW 5.83333 48.33330 4.16667 0.00000 0.00000 0.00000 58.33330 

W 1.66667 3.33333 0.00000 0.00000 0.00000 0.00000 5.00000 

WNW 2.50000 0.83333 0.00000 0.00000 0.00000 0.00000 3.33333 

NW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

NNW 1.66667 0.00000 0.00000 0.00000 0.00000 0.00000 1.66667 

Sub-Total 29.16667 57.49995 4.16667 0.00000 0.00000 0.00000 90.8 

Calm  
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0.007-0.023

 

 
 

CO
 

 
Pigliautile et al. (2020)

 

 
THC) 

THC) 2.31-3.09  
 



 
 

  

 4-25 

Total Non-methane Hydrocarbon Nagpur 
Majumdar & Gavane (2020).

, , 

 
 

CO) 

 
 

 
 

 

O  
0.005-0.029

 

 
 

2.0-3.0 12  
 

 
13



 
 

  

 4-26 

11  

 
 

TSP (mg/m3) PM10 (mg/m3) PM2.5
(3) (µg/m3) NO2 (ppm) CO2

(3) (ppm) THC(3) (ppm) 
24-hr avg 24-hr avg 24-hr avg 1-hr avg 1-hr avg 1-hr avg 

    0.010-0.023 307-328 2.45-2.96 
    0.008-0.023 314-384 2.58-2.98 
    0.007-0.018 308-320 2.31-2.64 
    0.007-0.022 308-322 2.46-2.7  

    0.007-0.021 315-386  
       

 (1) (1) (2) (1)   
  )   10 ( . . 2538)      

 )  
 3)  
 4) Pigliautile et al. (2020)  

:  ) :  ) ,  
 

 5) Total Non-methane Hydrocarbon Nagpur  
Majumdar & Gavane (2020). : , : , : : ,  

 

  -  
   ppm  ppm  

  



 
 

  

 4-27 

11   

 

 
CO ppm  O3 ppm  

1-hr avg 8-hr avg 1-hr avg 8-hr avg 
  0.5-0.6 0.007-0.024 0.008-0.020 
  0.4-0.5 0.006-0.029 0.008-0.024 
  0.4-0.5 0.008-0.028 0.009-0.024 
  0.4-0.6 0.007-0.028 0.009-0.025 

  0.4-0.6 0.005-0.021 0.006-0.016 
 0.4-0.9 0.4-0.6 0.005-0.029 0.006-0.025 

 30.0(1) 9.0(1) 0.10(1) 0.07(1) 
  1  

ppm  

 
  



 
 

  

 4-28 

12  
 
 
 
 
 
 
 

 

 
 

 
 

0.5-1.0 1.0-2.0 2.0-3.0 3.0-4.0 4.0-6.0 >6.0  
N 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

NNE 0.83333 0.00000 0.00000 0.00000 0.00000 0.00000 0.83333 

NE 5.00000 0.00000 0.00000 0.00000 0.00000 0.00000 5.00000 

ENE 0.83333 0.00000 0.00000 0.00000 0.00000 0.00000 0.83333 

E 0.00000 0.83333 0.00000 0.00000 0.00000 0.00000 0.83333 

ESE 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

SE 0.00000 0.00000 0.83333 0.00000 0.00000 0.00000 0.83333 

SSE 0.00000 0.83333 1.66667 0.00000 0.00000 0.00000 2.50000 

S 0.00000 3.33333 0.83333 0.00000 0.00000 0.00000 4.16666 

SSW 0.00000 11.66670 2.50000 0.00000 0.00000 0.00000 14.16670 

SW 1.66667 10.00000 8.33333 0.00000 0.00000 0.00000 20.00000 

WSW 0.00000 5.00000 23.33330 3.33333 0.00000 0.00000 31.66663 

W 0.00000 0.83333 8.33333 4.16667 0.00000 0.00000 13.33333 

WNW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

NW 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 

NNW 0.83333 0.00000 0.00000 0.00000 0.00000 0.00000 0.83333 

Sub-Total 9.16666 32.50002 45.83329 7.50000 0.00000 0.00000 95.0 

Calm  4.9   
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25  TSP)

PM10 PM2.5  
NO2  CO2 THC CO

O
   

 
 

TSP)  
14 

 

14  TSP   

  1)   10 ( . . 2538)  
  

COVID-  
 

 

 4.14   . . 2568
 5  

5   
 
 

 
(mg/m3) 

    

     

     

     

     

     

     

     

     

     

     

 0.330 



 
 

  

  31 

 
 

  

 

0.119 0.115

0.061
0.080

0.107

0.064 0.077 0.072

0.042 0.048

0.145
0.121

0.103
0.122

0.138

0.097 0.094 0.095
0.074 0.064

0.000

0.050

0.100

0.150
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0.300

0.350

0.400
Std. TSP = 0.330 mg/m3
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0.115

0.030
0.045

0.034

0.076

0.033

0.067

0.044
0.025

0.044

0.159

0.042

0.075
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0.049 0.053

0.000
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Std. TSP = 0.330 mg/m3

TSP

TSP TSP 

TSP)  
 

 

TSP)  
 

 

 

0.141

0.069

0.027

0.138

0.046 0.037 0.028 0.037 0.040
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0.135

0.046

0.161

0.063 0.061
0.078
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Std. TSP = 0. 330 mg/m3
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0.140

0.068

0.045 0.033

0.093

0.044 0.037
0.035 0.036 0.027

0.162

0.131

0.071
0.050

0.138
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0.150

0.200

0.250

0.300

0.350

0.400
Std. TSP = 0.330 mg/m3
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 PM10)  
15 

 

 PM10) 
 

 
(mg/m3) 

    
     
     

     
     
     

     
     
     

     
     
  

 

  1)   10 ( . . 2538)   
 

COVID-  
 

 

 4.15   . . 2568  
 

5  
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0.073

0.055

0.028 0.030

0.057

0.040
0.036 0.036

0.021 0.021

0.090

0.072

0.049
0.053

0.090

0.061
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0.042
0.037

0.027

0.000

0.020
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0.140

Std. PM10 = 0. mg/m3

(PM10

PM PM

PM10)  
 

 

 

0.075

0.016

0.027

0.016

0.048

0.018

0.037

0.022
0.017 0.020

0.095

0.023

0.049

0.023
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Std. PM10 = 0. mg/m3
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0.085

0.037 0.036

0.015

0.0

0.025
0.019 0.015 0.017 0.018

0.111

0.064

0.047

0.026

0.092

0.037 0.034
0.042

0.027 0.024

0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140
Std. PM10 = 0. mg/m3

(PM10

PM PM

PM10)  
 

 

 

0.087

0.044

0.028

0.013

0.052

0.023
0.017

0.020
0.020 0.013

0.105

0.083

0.042

0.023

0.080

0.032 0.031

0.044

0.027
0.018

0.000

0.020

0.040

0.060

0.080

0.100

0.120

0.140
Std. PM10 = 0. mg/m3
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PM PM
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2.5  PM2.5)  
16 

 
 

16 2.5  PM2.5  
 

 
(µg/m3) 

    
 45.0-52.0    
 17.0-41.0    

 15.0-28.0    
 11.0-16.0    
 31.0-57.0*    

     
 12.1-     
 -15.4 5.3-10.4 5.8-10.7 7.1-10.9 

  3.6    
 3.5-5.5 4.2-5.4 2.1-4.1 1.2-1.5 
 50.0 
  

 

 )   36 ( . . 2553)   2.5 
  

  
 

COVID-  
           *  

 
 

 4.16   . . 25
  

5 
5   
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45.0

17.0
15.0 11.0

31.0

16.0

12.1
9.7

7.1 3.5

52.0

41.0

28.0

16.0

57.0

22.5
26.7

15.4 16.9

5.5

0.0

10.0

20.0
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40.0
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60.0

70.0

Std. 50 g/m

2.5 PM

PM2.5 PM2.5 

2.5 PM2.5)  
 

 

43.0

10.0
13.0

7.0

24.0

9.2

3.6 4.2

52.0

12.0

32.0

13.0

52.0

12.9

7.9
5.4

0.0

10.0
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70.0

PM

PM2.5 PM2.5 

2.5 PM2.5)  
 

 

Std. µg/m  

Std. µg/m  

PM2.5  PM2.5  

PM2.5  PM2.5  

 

Std.  50 µg/m  
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47.0

27.0 25.0

9.0

35.0

10.3 8.0
5.8 3.2 2.1

64.0

46.0

43.0

12.0

47.0

15.9 17.7

10.7
5.9 4.1

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

Std. 50 g/m

2.5 PM

PM2.5 PM2.5 

2.5 PM2.5)  
 

 

42.0

25.0

20.0

3.0

33.0

9.3 8.2 7.1
8.6

3.9 3.6 1.2

50.0
47.0

30.0

12.0

47.0

12.3
15.4

10.9

16.9

9.3
5.3

1.5

0.0

10.0

20.0

30.0

40.0

50.0

60.0

70.0

Std. 50 g/m

2.5 PM

PM2.5 PM2.5 

2.5 PM2.5)  
 

 

Std. µg/m  
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2.  
3. The Base 1+800B 
4. B B (  

Bangkok Prep)  
5. B B (SIRI CAMPUS) 
6. 2+500A  
7. 3+200A 3+300A  
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