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Outline

¥ Transpotation Emission Mentories what is aailable at the
national and global scaleg)at ae the uncetaintiesthe
projected emissions ?

¥ What spatio-temporal esolution do ve need ér Carbon
Cycle modeling ?

¥ Do highOspatio-temporal@solution irventories matter in
global models?

¥ Can ve evaluate CQ fossil fuel emission ¥entories using
current global models and obsations?
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Transpot: CO2:1.2TgC/year and 18dg CO/year
SourceEDGARaEstTradk 2000

Transpot: CO2:1.46TgC/year and 274 g CO/year
Well to wheefourcdEA-SMRanspar Model




Road -Air - Shipping
CO2 emissions 2000

Eyring et al2005
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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
Reseach




2005 regional soures of CQ and
CO from the transpotation sector
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Source: International Energy Agency and
World Business Council for Sustainable Development/
Sustainable Mobility Project




World Vehicle Fleet

¥ 2000 (Kruger2001)

' Light Duty\Vehicle468 x 10,

' Heavy Duty\Vehicle206 x 10

' worldwide :0.113 ehicle per person
¥ Pojection (Kruger2004):

1 900 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 - detailsdr 2 regions

Source&iSAthwa.dot.gv;ChinakengAn 2006

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 & commetial

automobile/cpita 0.46 0.006

% world CO2 emissions 36 5.4
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Projection of CO; emissions fim

transpottation -all sectors
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+ 55 % betveen 2005 and 2030 World Business Council for Sustainable Development/

Sustainable Mobility Project




g CO2/ km for new sale light duty ehicle

Source:FengAn, 2006
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Source: Comparison of Passenger Vehicle Fuel Economy and GHG Emission Sandards around the World, by

Feng An and Amanda Sauer, Report for the Pew Center on Global Climate Change




USA passenger miles since 1960

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

US passenger-miles (millions)
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High resolution transpotation
emission imentory for the USA

authos:Gleqg fFost et al.
¥ detailed national C@emissions noteported by ERA

¥ spatial distributiorbased on USAn road NOXx
National Emissions vantory, 1999for a typical ozone
summer dg

¥ state anmal total CO; emissions based oreports from
the Federal Highws Statistics = =%+~

¥ resolution:4km x 4kmhourly




High resolution transpotation
emission imentory

EDGAR

TexasTower

XXX: NOAA GMD contiruous measwements
existing or planned taers




Diurnal cycle -

USA

High resolution on pad CO; emissions ventory
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Continuous CO and CQO atWKT tower

Pl: ArlyrAndews NOAA GMD 30 meters
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Continuous CO and CQO atWKT tower

Pl:ArlyrAndews NOAA GMD KT 002 6mt57m 457 meters
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TM5 GCTM CO modeling

hourly mean obserations

hourly mean modeled total C®
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TM5 GCTM CO modeling

hourly mean obserations

WKT 467 meters hourly mean modeled total Cg
WKT co2 5-457m  hourly mearOnaturalO CO
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Concluding emarks

¥ Global emissions dm the transpotation sector
are knowvn within ~ 20%dr CO2 and ~ 50%dr
CO

¥ Projections ae difbcult and will depend on
technological prgress and egulations

¥ For regional studiesigh esolution irventories ae
needed espiwhen comparing with obsgations
close to souces

¥ The curent tools used to model the global carb
cycle can pwbaby not be used as such to study
and evaluate dssil fuel emissions of GO




