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Fossil Fuel CO, Emissions

Total Emissions:

* 2005 US fossil fuel CO, emissions ~ 1.6 Gt C
o Estimated US terrestrial C sink ~ 0.2 Gt C

Large local fluxes:
« Even at 10km, flux ~ 10 - 100 umol m2 s-!



Example of Inverse Model due to Seasonal
Variations in Fossil CO, Emissions

* Modify TRANSCOM: _
— Impose 30% seasonal Northern Land Regions (30% - 0%)

variation in fossil CO,
emissions

 Response:
— 1 Gt C seasonal bias in globa

inverse estimate of
continental carbon exchange
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Challenge for NACP:
« Regional inverse studies 0| — il
must account for fossil e eduatse
emissions 2 D
= Requ1res maps Capturlng - jan feb mar apr may jun jul aug sep oct nov dec

Month

spatial and temporal
variations (Gurney et.al., 2005)



Approach

Fuel use 1in space and time Proportional scaling of 1999 NEI
 US EPA National Emission DD (A0, BRI
Inventory _ (umol/m*2/s)

— 36 km resolution

— Diurnal, weekly, seasonal
variations

 Initial work used single factor [
Scallng tO CO2 (e'g'7 Gerblg -120 -110 -100 -90 -80 =70
et.al., 2003)

Fischer et al., 2004

Improving model analysis

* Disaggregate fuel use 1n all
use sectors

« High resolution from GIS



2002 Mobil CO, Emissions

USA - Using only MOB Sector Data

Models

e EPA Mobil 6 Annual Emissions

— Vehicle class
specific CO,

« NMIM

* county

« US Road GIS
Output g

68.6-237
— 10 km e
B 717-1980

1980-5600
B 5600-21000

— hourly

localized fluxes ~ 10-100 pmol m~s-!



Diurnal Variation of Ohio’s Mobil CO,

e Individual roads
from GIS

* Timing of road use
varies by size class




2002 Residential Emissions

Models

— EPA NEI
* 36 km

— Emission Factors
NOx, CO,

— Census GIS

Output

— 10km
— hourly

nnes Clyrigridcell

0.000-0.191
0.191-2.03
2.03-10.5
B 105-39.8
B 3994147
147-605
B s05-3740
B 3740-1270000

USA - Using only RES Sector Data




2002 Commercial Area Emissions

USA - Using only COM Sector Data

Models

— EPA NEI
* 36 km

— Emission Factors
NOx, CO,

— Census GIS

Output
~ 10km S

0.163-1.85
1.865-8.59
B 8.59-306
- hourly B 3064107
107-410
B 410-2570
B 2570-1030000




2002 Large Energy Users

Measurements!
— EPA Continuous
monitoring CO,
Output
— points
— hourly




Comparison w/ EPA Annual State Level
CO, Emissions

e Point Sources

— Large number of small sources
require special handling

— Still, capture > 90% EPA total
 Area sources at state level

— EPA sum and Vulcan agree to
5%
e Mobil sources
— On-road captures ~ 90%

— Need to add non-road sources
(e.g., aircraft shipping, etc.)




Testing Model 1in California

Quasi-independent CO, emissions
by month and county

* On-road CO, from California Air
Resources Board EMFAC model

» Natural gas consumption from California
Energy Commission (CEC)

CO, from Natural Gas Use

* Refinery and power plant petroleum

(CEC)
» Cement production (CEC) TR bt
* Route specific CO, aircraft emissions for =

commercial (US Dept. of
Transportation)

» Port and route specific marine CO2
emissions (US Waterborne Statistics)



Conclusions

EPA NEI contains underlying significant fraction
of required data to distribute fuel use

First order high resolution fossil CO, maps are
nearly complete

Testing and revision will be performed using
independent data for California

Data will soon be available for atmospheric
studies supporting NACP
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