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FFCO2 AS A PERFECT QUANTITY

OTT ET AL. CMS GEOS-CARM MODELING SYSTEM
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FFCO2 SEEN FROM SPACE

SCHWANDNER ET AL. 2017 SCIENCE YE ET AL SUBMITED TO ACP
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Uncertainty/bias in emission calculation Uncertainty/bias due to distribution methods

Activity data 
(Guan et al. 2012)

Emission factor  
(Liu et al. 2015) Andres et al. (1996)

Rayner et al. (2010)  JGR

EDGAR

SOURCES OF UNCERTAINTIES IN GRIDDED DATA

Users

Emission calculation and disaggregation are often completely independent steps.
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FFCO2 IN FLUX INIVERSIONS

CDIAC (population)

EDGAR v4.2 EDGAR FT

ODIAC (nightlight)

PEYLIN ET AL. (2013) BG ODA ET AL. (2015); ODA ET AL. IN PREP
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REPRESENTATIONS ERRORS

ODA ET AL. ESSD ACCEPTED

CDIAC 1DEG GRIDDED EMISSION DATA (ANDRES ET AL. 1996) ODIAC EMISSION DATA AGGREGATED TO 1DEG
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ODA ET AL. ESSD ACCEPTED

SPATIAL UNCERTAINTY ESTIMATES

ODA ET AL. 2015; ODA ET AL. IN PREP
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ODA ET AL. ESSD ACCEPTED

Preliminary

Preliminary

SPATIAL UNCERTAINTY ESTIMATES

ODA ET AL. 2015; ODA ET AL. IN PREP
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GRANUALITY IN GRIDDED EMISSIONS

GATELY AND HUTYLA (2017) JGR
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US CITIES IN THE DARK

HighLow

US CO2 emission in 2012

ODA, ROMAN, WANG ET AL IN PREP FOR CMB
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ODIAC VIIRS

GESAPU

PROXY APPROACH IS STILL USEFUL

ODA, BUN ET AL. 
LAUVUAX ET AL. 2016 JGR; ODA ET AL. 2017 ELEMENTAIN PREP
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ATMOSPHERIC CO2 AS A METRIC

FENG, LAUVAUX ET AL 2016 ACP ODA, FENG, LAUVAX, JUST COMPLETED A FEW DAYS AGO

Hestia-LA ODIAC VIIRS-ODIAC

Corr = 0.86 Corr = 0.91
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TOWARDS GLOBAL CO2 MONITORING

JANARDANAN, MAKSYUTOV, ODA ET AL 2016 GRL

SIMULATED

OBSERVED

GLOBAL
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DISCUSSIONS/SUMMARY/TAKE HOME
▸ The granularity of emission data matters - The use of inter-inventory differences for uncertainty analysis 

needs to be done at a “appropriate” spatial resolution with acknowledging the fundamental limitations.   

▸ With better granularity, we are still stuck in the same problem - Fine-grained emission data are 
extremely useful.  But those are also emission data (not mechanistic models), and not measurements. 
Fine-grained emission data also share the same difficulties and limitations. 

▸ New opportunity from CO2 world - New CO2 measurements (dense ground network and satellites) 
should place us to a better position to objectively quantify disaggregation errors and emission spatial 
uncertainties using atmospheric simulations, and produce improved emission patterns. 

▸ Proxy-based downscaling remains useful - Using atmospheric CO2 data and modeling, we can tell 
what is a “good” proxy and possibly what the true emissions look like.  New NASA’s Nighttime 
Environmental Product will be a great proxy data to produce improved emission distributions globally.  
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