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Introduction 
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• Preview 
• Air Pollution in Megacity of Tehran 
• Needs for this research 
 

 
 
 



Materials and Methods 

Emission Estimation 
 
• Stationary Sources 
• Vehicular Sources 
 
 Fuel Consumption 
 Emission Factor 
 Calculations and Estimation 
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Materials and Methods 
• Stationary Sources 
1. Residential Units 
2. Industries 
3. Small Industrial Units 
4. Power Stations 
5. Refinery 
6. Agricultural Lands 
7. Public Locations 
8. Police Stations 
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Materials and Methods 
• Stationary Sources 
 Fuel Consumption 
1. Gasoline 
2. Diesel 
3. Fuel oil 
4. Liquid gas 
5. Natural gas 
6. Solid fuel 
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Materials and Methods 

• Stationary Sources 
 Emission Factor 
 Example: 
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Data is provided by: Air Quality Control Company (DOE and JICA study team)  

Diesel 



Materials and Methods 

• Stationary Sources 
 Calculations and Estimation 
  
 Example: NOx Emission in Residential Units 
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Data is provided by: Air Quality Control Company (DOE and JICA study team)  

Diesel 



Materials and Methods 

• Vehicular Sources 
1. Personal Light duty vehicles 
2. Pick ups 
3. Taxis (LDV) 
4. Minibuses 
5. Buses (Public & Private) 
6. Motorcycles 
7. Trucks 
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Materials and Methods 
• Fuel Consumption 
 Emission Factor 
 Example: LDVs’ Emission Factors 
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Data is provided by: Air Quality Control Company (DOE and JICA study team)  



Materials and Methods 

• Vehicular Sources 
 Calculations and 

Estimation 
Use of  GIS in Vehicular 

Emission estimation as a 
computer-based tool for 
mapping and analyzing the 
data of the total kilometres 
travelled by the average 
speed for every type of 
vehicle in Tehran’s roads 
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Materials and Methods 

• Vehicular Sources 
 Calculations and 

Estimation 
 Use of  Arc GIS to combine the data of 

travels and emission factors in a 
spatial data base to determine the 
contribution of the regions in emitting 
each pollution. 
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Materials and Methods 

• Vehicular Sources 
 Calculations and Estimation 
 Example: 
 
 

 Emission Factors:  EF SO2-20=10 mg/Km   &    EF SO2-40=7 mg/Km 
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Results and Discussion 

• Source Apportionment 
▫ Stationary Sources 
▫ Vehicular Sources 
▫ Temporal Changes 
▫ Spatial Changes 
 

• Conclusion 
▫ Determinant Emission sources 
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Results and Discussion 
• Source Apportionment 
▫ Stationary Sources 
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Results and Discussion 
• Source Apportionment 
▫ Stationary Sources 
 

30.1 

4.9 
0.2 1.4 0.7 

9.6 

36.8 

15.1 

1.2 0.0 0.0 0.0 0.0 
0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

Pe
rc

en
t 

Stationary Sources 

NOx Emission 

15 



Results and Discussion 
• Source Apportionment 
▫ Stationary Sources 
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Results and Discussion 
• Source Apportionment 
▫ Stationary Sources 
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Results and Discussion 
• Source Apportionment 
▫ Stationary Sources 
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Pollutants emitted by stationary sources in various months  

Results and Discussion 
• Source Apportionment 
▫ Stationary Sources 
▫ Temporal Changes 
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Results and Discussion 

• Source Apportionment 
▫ Stationary Sources 
▫ The regions of Tehran 
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Tehran's Districts Names 

Pollutants from stationary sources per squar Total Pollutants from stationary sources 

Results and Discussion 

• Source Apportionment 
▫ Stationary Sources 
▫ Spatial Changes 
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m2 



Results and  
Discussion 

• Source Apportionment 
▫ Stationary Sources 
▫ Spatial Changes 
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Results and Discussion 

• Source Apportionment 
▫ Vehicular Sources 
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Results and Discussion 

• Source Apportionment 
▫ Vehicular Sources 
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Results and Discussion 

• Source Apportionment 
▫ Vehicular Sources 
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Results and Discussion 

• Source Apportionment 
▫ Vehicular Sources 
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Results and Discussion 

• Source Apportionment 
▫ Vehicular Sources 
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Results and Discussion 

• Source Apportionment 
▫ Vehicular Sources 
▫ Temporal Changes 
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Tehran's Districts 

Pollutants from mobile sources per squar Total Pollutants from mobile sources 

Results and Discussion 

• Source Apportionment 
▫ Vehicular Sources 
▫ Spatial Changes  
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Results and  
Discussion 

• Source Apportionment 
▫ Vehicular Sources 
▫ Spatial Changes 
 
 

30 



Results and  
Discussion 

• Source Apportionment 
▫ Spatial Distribution of  
All Sources 
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Results and Discussion 

• Conclusion 
▫ Determinant Emission Sources 
 

32 

Sources 
Pollutants (ton/year) 

Total 
SO2 NOx CO HC PM 

Stationary sources 48,456 51,532 19,328 64,807 7,874 191,997 

Mobile sources 7,991 107,016 1,419,326 155,033 38,871 1,728,237 

Total 56,447 158,548 1,438,654 219,840 46,745 1,920,234 

Production % by 
stationary sources 85.8 32.5 1.3 29.5 16.8 10 

Production % by mobile 
sources 14.2 67.5 98.7 70.5 83.2 90 

share of the total 
pollutants 2.9 8.3 74.9 11.4 2.4 100 



Results and Discussion 

• Conclusion 
▫ Determinant Emission Sources 
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Results and Discussion 

• Conclusion 
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Most of the total pollutants are emitted by the 
vehicles in city of Tehran 



Thank you 
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Tehran at Night 
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University of Tehran 
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