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On-road traffic emissions 
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• e hot, i, j : emission factor for pollutant i, for vehicle 
technology j computed by COPERT IV formula 

• N j : number of vehicles of technology j on the link 
• M j : mileage per vehicle, equivalent to link length in 

case study 

• For each link, the hot emission is:  
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E = Ehot + Ecold 
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• e hot, i, j : emission factor for pollutant i, for vehicle 
technology j computed by COPERT IV formula 

• N j : number of vehicles of technology j on the link 
• M j : mileage per vehicle, equivalent to link length in 

case study 

• For each link, the hot emission is:  

Inputs from traffic:  
- number of vehicles, average speed  
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E = Ehot + Ecold 



Pollutant type 

• CO, FC, HC, NOx, PM,  VOC 
• In the code of Pollemission:  
     c.pollutant_CO , c.pollutant_FC   c.pollutant_HC      
     c.pollutant_NOx  c.pollutant_PM   c.pollutant_VOC 

2018/2/2 4 



Vehicle type 
Passenger car (PC),  Heavy Duty Vehicle (HDV) 
Light Commercial Vehicle (LCV) 
Bus, Motorcycle, Moped 
 
Fuel type: Gasoline, Diesel 
 
In Code of pollemission:   
c.vehicle_type_bus                       
c.vehicle_type_light_commercial_vehicle  
c.vehicle_type_motorcycle 
c.vehicle_type_heavy_duty_vehicle    
c.vehicle_type_moped                    
c.vehicle_type_passenger_car 
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For HDV and Bus, 
there are more 
detailed 
categories 



Emission standard type (P16) 
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Emission standard type in Pollemission 
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• Passenger cars and Light commercial vehicles: 
c.class_PRE_ECE 
c.class_Improved_Conventional 
c.class_Open_loop 
c.class_ECE_15_00_or_01         
c.class_ECE_15_02  
c.class_ECE_15_03 
c.class_ECE_15_04 
c.class_Euro1 to c.class_Euro6c 
 
• Heavy Duty Vehicles: 
c.class_hdv_Conventional         c.class_hdv_Euro_IV 
c.class_hdv_Euro_I                   c.class_hdv_Euro_V_SCR 
c.class_hdv_Euro_II                  c.class_hdv_Euro_V_EGR 
c.class_hdv_Euro_III                 c.class_hdv_Euro_VI 



Calculate emission factor (hot) 
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Example for calculate emission factor 
Hot emission factor (HEF) is a function of the vehicle average 
speed v, for a given pollutant i and a given class of vehicle 
technology j. For example, for NOx, the HEF is formulated by: 

2018/2/2 10 

For gasoline PC of Euro 5 to Euro 6c, the formulation is then: 



https://www.eea.europa.eu/publications/emep-eea-guidebook-2013  
 
-  Document: Part B -1.A.3.b.i-iv Road transport 2014.pdf 
-  Data information file: 1.A.3.b.i-iv Exhaust emissions from road  
                                   transport annex HDV files.zip  
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Where to find the formula and 
parameters? 



2018/2/2 12 

Example: P57  
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Example: P60 Euro 1 and later  
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Example: for HDV cars, the Excel file 
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Example: for HDV cars, the Excel file 
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In pollemission – copert.py 

https://github.com/pollemission/pollemission 
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In pollemission – copert.py 

• All the hot emission formula are already programmed 
in Pollemission, update till the version of 2016 

• The example file: example_compute.py 
import copert 
c = copert.Copert("input/PC_parameter.csv", "input/LDV_parameter.csv "  , 
                            "input/HDV_parameter.csv", "input/Moto_parameter.csv") 
 
 
print c.HEFGasolinePassengerCar(pollutant = c.pollutant_CO, 
                                                   speed = 60., # in km/h 
                                                   copert_class = c.class_Euro_5, 
                                                   engine_capacity = c.engine_capacity_0p8_to_1p4) # in l 
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Pollemission Hands-on 

• Open a terminal 
• - ipython 

 
• In the interface of ipython: import the class copert 
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Pollemission Hands-on 

• In the interface of ipython: 
 

• The variable in the class copert can be seen: 
• Type:  c. <TAB> 
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Pollemission Hands-on 

• In the interface of ipython: 
 



2018/2/2 21 

Pollemission Hands-on 

• In the interface of ipython: 
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Pollemission Hands-on 

• In the interface of ipython: 
 

0.272488820636 



2018/2/2 23 

Pollemission Hands-on 

• In the interface of ipython: 
 
 
 

• Gasoline Passenger Car, NOx,  
    speed = 30. veh/h, Euro 3,  
    Engine capacity: 1.4L – 2.0 L 
    Document : P60 
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Pollemission Hands-on 

• In the interface of ipython: 
 
 
 

• Gasoline Passenger Car, NOx,  
    speed = 30. veh/h, Euro 3,  
    Engine capacity: 1.4L – 2.0 L 
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Pollemission Hands-on 

• In the interface of ipython: 
 
 
 

• Gasoline Passenger Car, NOx,  
    speed = 30. veh/h, Euro 3,  
    Engine capacity: 1.4L – 2.0 L 
    Document : P60 

 

0.0807444791185 
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Pollemission Hands-on 

• Remarks:  
For passenger cars,  the equations and parameters for 

Euro 5, Euro 6 and Euro 6c have been updated in 
2016. New parameters are integrated in 
“input/PC_parameter.csv”, the values in the 
Document of EEA are not taken in Pollemission for 
theses classes. 
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Pollemission Hands-on HDV 

• HDV type 
 
 
 

• Slope: 0%, ±2%, ±4%, ±6% 

• LOAD : 0%, 50%, 100% 
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Pollemission Hands-on HDV 

• Pollutant: CO 
• Speed = 30 veh/h 
• Vehicle category: HDV 
• HDV type: rigid 14 – 20t  
• Emission class Euro III 
• Load: 50% 
• Slope: +4% 
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Pollemission Hands-on HDV 

• Pollutant: CO 
• Speed = 30 veh/h 
• Vehicle category: HDV 
• HDV type: rigid 14 – 20t  
• Emission class Euro III 
• Load: 50% 
• Slope: +4% 

 
 

2.32098769899 
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Pollemission Hands-on HDV 

• Pollutant: NOx 
• Speed = 60 veh/h 
• Vehicle category: HDV 
• HDV type: articulated 34 – 40t  
• Emission class Euro IV 
• Load: 100% 
• Slope: 0% 
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Pollemission Hands-on HDV 

• Pollutant: NOx 
• Speed = 60 veh/h 
• Vehicle category: HDV 
• HDV type: articulated 34 – 40t  
• Emission class Euro IV 
• Load: 100% 
• Slope: 0% 
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Pollemission Hands-on HDV 

• Pollutant: NOx 
• Speed = 60 veh/h 
• Vehicle category: HDV 
• HDV type: articulated 34 – 40t  
• Emission class Euro IV 
• Load: 100% 
• Slope: 0% 

 
 

6.04453106501 
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Link-resolution CO emission : 25 links 
Example for passenger cars (PCs) 

• Input data: input/*.dat , inputs at link-resolution 
• Speed (km/h), traffic (veh), link length (km), gasoline PC share  
flow.dat  speed.dat  link_osm.dat   gasoline_proportion.dat 

Speed range 10 – 120 veh/h 

Share of gasoline PCs  
on each link is assumed 

 to be the same 
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 Share share of engine capacity :  not the same between diesel and 
gasoline cars 

- engine_capacity_diesel.dat 
- engine_capacity_gasoline.dat 

Link-resolution CO emission : 25 links 
Example for passenger cars (PCs) 
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 Share share of engine capacity :  not the same between diesel and 
gasoline cars 

- engine_capacity_diesel.dat    v.s.   engine_capacity_gasoline.dat 

Link-resolution CO emission : 25 links 
Example for passenger cars (PCs) 
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1. Share of PC of different EURO standards are assumed 
to be the same for all links 

2. The share is the same for gasoline / diesel PCs 

Link-resolution CO emission : 25 links 
Example for passenger cars (PCs) 
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1. Share of PC of different EURO standards are assumed 
to be the same for all links 

2. The share is the same for gasoline / diesel PCs 
- copert_class_proportion_diesel.dat 
- copert_class_proportion_gasoline.dat 

Link-resolution CO emission : 25 links 
Example for passenger cars (PCs) 

Column order in these two .dat file:    
 
[class_PRE_ECE,  class_ECE_15_00_or_01,  class_ECE_15_02,  class_ECE_15_03,  
class_ECE_15_04,  class_Improved_Conventional,   class_Open_loop,   class_Euro_1, 
cop.class_Euro_2,   class_Euro_3,  class_Euro_4,   class_Euro_5,  
class_Euro_6,   class_Euro_6c] 

14 columns correspond to 14 Euro standards in copert.py 
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1. Share of PC of different EURO standards are assumed 
to be the same for all links 

2. The share is the same for gasoline / diesel PCs 
- copert_class_proportion_diesel.dat 
- copert_class_proportion_gasoline.dat 

Link-resolution CO emission : 25 links 
Example for passenger cars (PCs) 
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1. Share of PC of different EURO standards are assumed 
to be the same for all links 

2. The share is the same for gasoline / diesel PCs 
- copert_class_proportion_diesel.dat 
- copert_class_proportion_gasoline.dat 

14 columns correspond to  
14 Euro standards in copert.py 

Link-resolution CO emission : 25 links 
Example for passenger cars (PCs) 
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FINALLY 

Link-resolution CO emission : 25 links 
Example for passenger cars (PCs) 

>> python example_emission_link_level.py 

CO Emission in g for each link is saved in : 
- output/ link_hot_emission.txt 



Thank you very much! 

Paper based on Pollemission codes:  
Chen, R.  V. Aguiléra, V. Mallet, F. Cohn, D. Poulet, F. Brocheton. A 
sensitivity study of road transportation emissions at metropolitan 
scale, Journal of Earth Sciences and Geotechnical Engineering. 7, 151-
173 (2017)      
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https://github.com/pollemission 
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