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History of Emission Inventory in Tehran
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• 1st:   As a  joint project between Japan International Cooperation Agency (JICA) & Tehran AQCC, (Base 

year: 1994)

• 2nd:  Tehran Air Quality Control Company (AQCC), (Base year: 2014)

• Developing Tehran emission inventory system (2016-Present)

• 3rd:  Current study, Funded by Tehran Air Quality Control Company (AQCC), (Base year: 2018)

History of Emission Inventory in Tehran

Shahbazi et al. (2016). A GIS based emission inventory development for Tehran, Urban Climate, 17, 216-229.  
Shahbazi et al. (2016).The Relative Contributions of Mobile Sources to Air Pollutant Emissions in Tehran, Iran: An Emission Inventory Approach, Emission Control Science Technology, 
2(1), 44-56. 4



Tehran Emission Inventory System
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Web-based Emission Inventory System 

6
Secure log-in page for each airshed, city, industrial source to log-in for data 

input and report generation 



Emission Inventory System
Main data input menu 
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Emission Inventory System
Air pollution sources 

Air Pollution Sources Covered by Emission Inventory System:

1- Mobile Sources (exhaust, non-exhaust, evaporative and cold start emission) 

2- Power plants 

3- Bus Terminals 

4- Airports 

5- Residential, general and commercial

6- Refineries 

7- Railways 

8- Petrol Stations 

9- Industries

10- Reporting tool 

Industrial unitsTehran pollution sources
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Emission Inventory System
Applications 

• Tracking emission rates for regulatory purposes and police making 

• Running if-then scenarios

• Permitting and compliance

• Providing data for national programs

• Tracking GHGs and GHG mitigation activities

• Easy to use system with minimum technical background

• Capabilities of generating various types of reports 

• Custom-made to regional and local needs

• Preparing emission input data for air pollution photochemical models
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Emission Calculation Methodology:
Mobile sources
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Emission = EF * Activity

EF (gr/km)
Activity (VKT)

Calculation Methodology



Emission factors

Mobile Sources:

• Exhaust Emissions (Hot & Cold): IVE Model

• Evaporative Emissions: IVE Model

• Non-exhaust Emissions: European Emission Inventory Guide Book 
(COPERT model)
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Input Data

Mobile Sources:

• Temporal Profile for Traffic Activity (easy input by xlsx files)

• Geographical Traffic Distribution (GIS shape file)

• Fleet Composition
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Calculation methodology: Mobile Sources
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Input data:

- Road location

- Road specification

- Link-base Traffic 
volume (rush hour)

- Temporal profiles

Emission inventory 
system

Output:

Hourly link-base traffic 
volume for different 

vehicle categories 
during a year

Input data:

- Ambient data

- Fuel quality

- Fleet composition

- Driving pattern

Emission inventory 
system

(IVE model)

Output:

Emission factor 
(gr/km)

For different vehicle 
category, driving 

behavior and ambient 
condition 



Input Data: 
Mobile sources
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Mobile sources  
System required input data – (1) Ambient data

• Hourly average temperature and relative humidity for each month
• Altitude (in meter)

Month

Temperature

Relative 
humidity

Hour

16



Mobile sources  
System required input data – (2) Traffic information

1- Road location information
(Shapefile format)

2- Road information
(Excel format)

3- Traffic information
(Excel format)

Template file

Template file
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Mobile sources  
System required input data – (2) Traffic information

Road information

Traffic information

• Geocode is a unique code for each road which use for linking different 
file with each other
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Mobile sources  
System required input data – (2) Traffic information

Temporal profiles

Hourly

Daily Monthly
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Mobile sources  
System required input data – (3) Fleet composition

Fleet composition

• 1300 vehicle technologies are supported (IVE vehicle technologies)

Different languages 
are supported
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Mobile sources  
System required input data – (4) Fuel quality

Fuel quality
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Mobile sources  
System required input data – (5) Driving pattern

Driving pattern
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Calculation Methodology & Input Data:
Other sources
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Input Data: Other Sources

Stationary Sources:

• Residential / Commercial sector:
✓ Geographical Location (area source)

✓ Land use distribution (e.g. residential, commercial, hospital, ….)

✓ Activity (e.g. Fuel Consumption)

✓ Activity Temporal Profile for each Land use
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Residential, general and commercial sources  
System required input data

Spatial monthly fuel consumption
(Shapefile + Excel file) 

• Natural gas is the dominant fuel used in Residential, general and commercial sector in Iran
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Residential, general and commercial sources  
System required input data

Optional data which can be used to improve spatial resolution of activity data

• Natural gas is the dominant fuel used in Residential, general and commercial sector in Iran
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Residential, general and commercial sources  
System required input data

Should be imported by user

• Natural gas is the dominant fuel used in Residential, general and commercial sector in Iran
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Calculation methodology: Other Sectors 

✓Geographical Location (point source)

✓ Activity (e.g. fuel consumption)

✓ Temporal Profile for Activity

✓ Emission Factor (based on fuel consumption)
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Emission gridding and reporting tool
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Emission Inventory System
Reporting tool

1- Define and 
generate spatial 

grid

2- Interpolate 
pollution emission 

into the defined 
grid for different 

sources

3- Gridded 
emission data for 
different sources, 

pollutants and time 
scales

4- Plot pie chart, 
time series and 

spatial distribution 
maps
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Emission Inventory System
Grid generation

31



Emission Inventory System
Sample reports

Study case: Tehran, March 2018, Monthly NOx Emission 

Study case: Tehran, Year 2018, Monthly PM2.5 from all anthropogenic sources 

Study case: Tehran, Year 2018, Annual VOC Emission (grid 500m  500m)
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Study case: Tehran emission inventory
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Study case: Tehran, Year 2018
Yearly pollution emission 

Sector (tonnes/year) TSP NOx CO VOCs CO2

On-road transportation 6338 36150 463446 71882 13384

Energy conversion 1721 41117 4916 3615 9215

Industries 1858 8639 1962 448 5781

Residential 182 14365 6113 1681 18339

Terminals 279 2407 1521 344 352

Gas stations - - - 13071 -

Total 10377 102678 477958 91041 47071

TSP NOx CO2
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Study case: Tehran, Year 2018
Source attribution - Pollutants

0%

20%

40%

60%

80%

100%

TSP PM10 PM2.5 NOx SOx CO VOCs

On-road transportation Energy conversion Industries

Residential Terminals Gas stations

35



Study case: Tehran, Year 2018
Source attribution – CO2

0

5

10

15

20

On-road

transportation

Energy

conversion

Industries Residential Terminals

E
m

is
si

o
n

 (
M

t)

28%

20%

12%

39%

1%

36



Study case: Tehran, Year 2018
Monthly emission variation
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