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Remote sensing data for emission inventory development

• Remote sensing data has some attractive 
qualities for inventory development
• Real world measurements under a wide

range of conditions
• Very good coverage of vehicle fleets –

vehicle type and manufacturer
• Implicit account of factors such as ambient

temperature, mileage degradation, share 
of km driven

• Large sample sizes possible ~ 500k in UK



Remote sensing data for emission inventory 
development - challenges

Adapted from Davison et al., 2020

• Key challenge is calculation 
of absolute emissions in 
g/km

• Calculate fuel consumption
• Use vehicle power-based 

approach
• Grounded in forces acting on 

a vehicle and can account 
for vehicle weight, road 
gradient etc

• Good agreement with 
comprehensive PEMS data
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The UK is a very good location for emission inventory 
verification

• It is an island (well, GB) … more so than ever 
perhaps!
• Negligible transborder movement of 

vehicles; especially LDVs
• Almost all road transport fuel sold in UK is 

used in the UK
• Additional checks and comparisons possible 

at a country level
• Fuel sales known to (very) high accuracy
• Carbon / fuel / energy balance can be 

evaluated



Using PEMS drive cycles to calculate emissions

• Use over 4,000 km of PEMS data to 
quantify emissions for urban, rural, 
motorway conditions 
• Remote sensing measurements 

tend to be made under higher load
conditions than average urban
driving

• Predict over PEMS drive cycles
• Remote sensing counts provide urban 

fuel mix (more gasoline than diesel 
use)
• Also provides actual mileage by 

Euro class e.g., older vehicles do 
not travel as far as newer 
vehicles



Vehicle and fuel type effects

• Emissions of CO2 and NOx by 
vehicle type, engine size and 
manufacturer

• Can partition the data in many 
ways

• Sample sizes become 
increasingly important



Example findings

• For LDVs the bottom-up calculations give 
near carbon balance at a UK level (within 
1.5%)
• Encouraging check on methods

• LDV NOx is underestimated by 24–32%, and 
up to 47% in urban areas, compared with 
the UK national inventory
• Some of the difference is not related to 

emission factors but activity data / 
assumptions

• UK gasoline ammonia emissions are 
underestimated 
• 7.8 ± 0.3 kt compared with NAEI 3.0 ±

1.7 kt
• Factor of 17 underestimate in urban

areas



Application: European Fleet Characteristics

• Key benefit of remote
sensing data is 
comprehensive 
manufacturer information

• Manufacturer share varies 
across different European 
countries from CONOX

• What of the UK had these
vehicle manufacturer
proportions?

Euro 5 & 6 Diesel
Passenger Cars



Application: European Fleet Characteristics
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