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What Do The Observations and Models Tell Us 
About Emissions?



RF16 highly processed plume
RF7 highly 
processed 
plume

Field Experiments 
Employ Mobile “Super-

Sites” & Provide 
Opportunities to 

Characterize Emissions

The Informatics Problem:
Observations

Source Information Air Mass Markers

Model Runs w/wo SourceSectors

Freidli et al., JGR submitted



Outline of the study
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Example of Use of Model with Emission Markers                   
Frontal outflow of biomass burning plumes east of Hong Kong

Observed CO –Sachse et al.

Observed aerosol potassium 
- Weber et al.

Biomass burning 
CO forecast

Longitude

100 ppb
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Large-Scale 
Structure is Captured 
by Model – but Peaks 
are Underestimated

Data: Kondo et al., Thorton, Sacshe



--- CO > 700

--- CO > 600

--- CO > 500

Under-predicted Points Are in the Yellow Sea

What does this tell us 
about the model?
-Model deficiency?
-Emissions problem?



Hong Kong 

y = 0.0049x + 0.3503
R2 = 0.6273

y = 0.0043x + 0.4041
R2 = 0.537

0

0.5

1

1.5

2

2.5

3

0 100 200 300 400 500 600

CO Concentration

C
2H

6 
C

on
ce

nt
ra

tio
n

Observed and Modeled 
Ratios Can Be Classified By  

Source Region Using 
Trajectories - Age Can Also 

Be Estimated
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Beijing

y = 0.0079x - 1
R2 = 0.4348

y = 0.0074x - 1
R2 = 0.9076
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The BC and CO 
Concentrations are 
Under-predicted –
but the Ratios are 
Accurately 
Captured
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This analysis suggests we 
need to look for 
improvements in a specific 
sector



Domestic Sector??
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The Importance of Fossil, Biofuels and Open 
Burning Varies by Region  -- Richness of 
Emissions Data Base Can be Exploited



>  3.7 >  3.7

a b

1 degr ee

1 degr ee Age of  Ai r mas s

I n such a case,  Onl y count  once.

Can Useful Emissions 
Information Be Reconstructed 
Using Observed Ratios (or 
Concentrations)?

Estimated Emissions Observation Based 
Reconstruction



Regional Emission Signals Can be 
Identified and Tested

x100 %x100 %Ethyne

Two Relationships 
Are Observed

Red Points Come From SE 
Asia –With Heavy Influence 
From Biomass Burning 



Improvements in Emissions Require Creative 
Combination of Bottom-Up and Top-Down Approaches
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