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Outline

¥ Transportation Emission Inventories: what is available at the 
national and global scales, what are the uncertainties, the 
projected emissions ?

¥ What spatio-temporal resolution do we need for Carbon 
Cycle modeling ?

¥ Do high Òspatio-temporalÓ resolution inventories matter in 
global models?

¥ Can we evaluate CO2 fossil fuel emission inventories using 
current global models and observations?
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Transport:  CO2: 1.2 TgC/year and 186 Tg CO/year

Transport:  CO2: 1.46 TgC/year and 272 Tg CO/year
Well to wheel, Source: IEA-SMP Transport Model
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Road - Air - Shipping 
CO2 emissions 2000
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Eyring et al., Part 1, JGR, 2005

Emission intensity for CO2:
car : 208 gCO2  = 56 gC / passenger mile

rail : 83 gCO2 = 22.6gC / pas. mile
aircraft : 322 gCO2 = 87.8 gC / pas. mile

P Yelvington et al.
Aerodyne 
Research

Eyring et al, 2005
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CO from the transportation sector
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Source: International Energy Agency and
World Business Council for Sustainable Development/ 
Sustainable Mobility Project
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World Vehicle Fleet

¥ 2000 (Kruger, 2001)

! Light Duty Vehicle: 468 x 106, 

! Heavy Duty Vehicle: 206 x 106 

! worldwide : 0.113 vehicle per person

¥ Projection (Kruger, 2004):

! 900 million in 2010

! 1.5 billion in 2050
Kruger, P., "Electric Power Requirement in the United States for Large-Scale Production of Hydrogen Fuel for 
the World Vehicle Fleet", Int'l. J. Hydrogen Energy 25, 1137-1147 (2001).

http://www.world-nuclear.org/sym/2004/kruger.htm



Fleet - details for 2 regions

in million USA 2005 China 2006
cars 135.1 7.4

buses 0.8 7.4
trucks 100.1 8.5

motorcycles 5.8 59.6
rural vehicles - 22.1

private & commercial 
automobile/capita 0.46 0.006

% world CO2 emissions 36 5.4

Sources: USA: fhwa.dot.gov; China: Feng An 2006



EDGAR FT 2000
Regional on Road CO2 emissions
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Source: International Energy Agency and
World Business Council for Sustainable Development/ 
Sustainable Mobility Project

+ 55 % between 2005 and 2030 



g CO2 / km for new sale light duty vehicle

Auto Proj ect  on Energy and Climate Change (APECC)

Comparison of fl eet average fuel economy and GHG emission
standards standardized by NEDC-converted
gCO2/km for new-sale light-duty vehicles
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Source: Comparison of Passenger Vehicle Fuel Economy and GHG Emission Standards around the World, by
Feng An and Amanda Sauer, Report  for t he Pew Cent er on Global  Cl imat e Change

Source: Feng An, 2006



USA passenger miles since 1960

US passenger-miles (millions)
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2004:  
air +10%    

highway + 2%

average miles travelled by one car in the USA 
(average miles travelled per gallon): 

9,500 in 1960 (14.3)
12,500 in 2004 (22.4)
Rk: LA to NY 2,900 miles

highway



High resolution transportation 
emission inventory for the USA

¥ detailed national CO2 emissions not reported by EPA

¥ spatial distribution: based on USA on road NOx 
National Emissions Inventory, 1999 for a typical ozone 
summer day

¥ state annual total CO2 emissions based on reports from 
the Federal Highway Statistics

¥ resolution:4km x 4km, hourly

authors: Greg Frost et al.



High resolution transportation 
emission inventory

EDGAR

New

XXX: NOAA GMD continuous measurements 
existing or planned towers 

Texas Tower



Diurnal cycle - USA
High resolution on road CO2 emissions inventory

diesel + gasoline

GMT



Continuous CO and CO2 at WKT tower

30 metersPI:  Arlyn Andrews, NOAA GMD



Continuous CO and CO2 at WKT tower

457 metersPI:  Arlyn Andrews, NOAA GMD



TM5 GCTM CO2 modeling

hourly mean observations
hourly mean modeled total CO2 

hourly mean ÒnaturalÓ CO2WKT 30 meters

ppm, offset 350



TM5 GCTM CO2 modeling

hourly mean observations
hourly mean modeled total CO2 

hourly mean ÒnaturalÓ CO2
WKT 467 meters

ppm, offset 350



Concluding remarks

¥ Global emissions from the transportation sector 
are known within ~ 20% for CO2 and ~ 50% for 
CO

¥ Projections are difÞcult and will depend on 
technological progress and regulations

¥ For regional studies, high resolution inventories are 
needed esp. when comparing with observations 
close to sources

¥ The current tools used to model the global carbon 
cycle can probably not be used as such to study 
and evaluate fossil fuel emissions of CO2


