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ODIAC - Global 1km fossil fuel emission model
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Use of satellite olbs for mapping emissions
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Disaggregation of national emissions

Eii = Mpotq X W (1)

Wij =P/ Xiz1 Xj=1Pij (2)

Emission fields Weight (proxy)

l,J IJ+1 I, IJ+1
_________________________________________________ = 10 PgC x
I+1,) I+1,j+1 I+1,) I+1,j+1

Note: This is really simplified view to emission modeling
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When distributed in space (only land)
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Uncertainty calculation

Eij = Mporq X W (1)

Wij =P/ Xiz125=1P;j (2)

Using combined uncertainty rule...

OE; i JE;j = /(6Mrotar/Mrotar)? + (W, ;/W; )? (3)

/ \

1. Uncertainty in emissions (%) 2. Uncertainty in weight (%)
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How can we deal with account for inter-model uncertainty”
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To get inter-inventory uncertainty
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Caution: Many limitations are present
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What can we do at a high spatial resolution?

North America

Europe il AN T

East Asia

ODIAC fossil fuel CO2 Emission: Emissions from fossil fuel combustion is the
largest input in the global carbon cycle over decadal time scales and is the main
contributor to the recent increased atmospheric CO2. The Open-source Inventory for
Anthropogenic CO2 (ODIAC) model employes satellite-observed nighttime lights to
keep track of the emissions that are rapidly changing in space and time. The ODIAC
model also utilizes geolocation of intense point sources such as power plants. The
high-resolution (1x1km) ODIAC emission information will be used for the carbon
cycle analysis using high-density CO2 data collected by NASA's Orbiting Carbon
Observatory 2 (OCO2).



The 1x1 deg approach not going to work at a high-resolution
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[ Emissions from other sources

| Point-source emissions

Emissions from different sources need to be treated in appropriate ways
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Case in Ukraine
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Case in Ukraine

Ukraine (N=38
T r ! 1 y T @ y T * T 1 y
- -~ -
1x107 — PR
— / —
Emission correlation = 0.77 - 7 -
— /-’ —
L 6 o &N 8x10%— " /,*’ _
Emission abs. errorin % =77 % © - - i
o 8l __ < —_
£ Bx10°F s : - ]
@ i @ et e i
= i Y e - i
< 4x10°— s -
g : P -~ - 5 :
— / - —
2x10% — - g « ! —
Ukraine (N=38) & P i
2000 — T T T 7T - 1
B U.« /. ; : ] : ; ; ] : : ; ] ; ; ) ] ; : ; ] ;
] 0 2x10° 4x10° 6x10° 8x10° 1x107
= 1500 - GESAPU 2010 (Tonne CO2)
o - -
: ’ B | [ [ [
f,ooo“_ e 0 vi 4 & 3 10 12 14 16 18 20
2 [ - (km)
™~ i L) //
§ [ -7 e o
. ”~
3 500 - 8-
] . ]
s .. ) P .
- ,/ . . :
0:‘4“‘ L. LR N A
0 500 1000 1500 2000
GESAPU 2010 (Tenne CO2)
L I I N N Oda, Topylko, Halushchak et al. working progress
0 2 4 & 8 10 12 14 16 18 20
(km)

16



Location error > 350km
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Fraction to the total (%)

Uncertainty in ODIAC LPS emissions over Ukraine
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Case in Japan

Grid cell size = approx.1x1km
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Data collection is not for our purpose: eGRID

) » FORM EIA-860
el a) U.S. Energy Information INSTRUCTIONS A::?::;I gx’“ge':?- ;:Igﬁ;g;f?,
Administration ANNUAL ELECTRIC P Bu‘r’den; SRS
GENERATOR REPORT
PURPOSE Form EIA-860 collects data on the status of existing electric generating plants and associated

equipment (including generators, boilers, cooling systems and air emission control systems)
in the United States, and those scheduled for initial commercial operation within 5 or 10 years,
as applicable. The data from this form appear in EIA publications and public databases. The
data collected on this form are used to monitor the current status and trends of the electric

power industry and to evaluate the future of the industry.

Note: Data is not collected for emission modeling
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Summary

A method for calculating uncertainty associated with spatial distributions is proposed
and implemented at a 1x1 degree.

The uncertainty calculation method allows us to take into account the inter-dataset
differences due to proxy data used. This is particularly useful for analyses where FFCO2
is assumed to be perfect.

The magnitude of uncertainty at 1x1 degree typically ranges from 40-180% inversely
correlated with emission magnitude.

At high resolution, ideally we should stay away from proxy based methods as possible
(e.g. location should be determined) for both improving our modeling ability and
reducing error/uncertainty.

Currently our ability for assessing uncertainty at high resolution seems to be very, very
limited (e.g. data and method). We should educated data collectors about what we can
do and what we need.

Any gquestion? tom.Oda@nasa.gov

21


mailto:tom.Oda@nasa.gov

