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% Take-home messages

‘ Black carbon is very distinct from other particles. \

Major sources of black carbon are known;
magnitudes are uncertain but bounded.

For a continental picture, valuable emission

inventories for metropolitan areas must be
combined with country-wide emission estimates.
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If you had nanovision, and a very small
knife, you would see this...
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Strong absorption of BC causes
powerful, immediate warming.

1 gram BC emitted =
small heater in atmosphere for 1 week
1 kg CO, emitted =
1 Christmas bulb for 100 years




Other particles act as mirrors, reflecting light.
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How 1is black carbon created? Solo
fuego!

Soot Particle Size Spectra
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Fig. 2. A representation of the methane flame with PAH-maxima
and soot particle size distributions, assigned to the respective
height in the flame.

K. Siegmann, K. Sattler, and H. C.
Siegmann, J. Electron Spectrosc.
Rel. Phenom. 126, 191-202, 2002




We know how to make BC and remove i1t
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% Good candidates for producing black carbon

1. Burn while mixing fuel and air ,1
= Pockets of fuel without enough air 1}

2. Cool exhaust quickly after flame
= No "“burnout” of BC (or OC)

Now we are ready to find
the emission sources.




Global sources of black & organic
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Major energy-related sources change with
development & increased income
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Global vs Latin America profile
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Distribution of emissions
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% Emission estimates for open burning

+ How?
Remotely-sensed fires (satellite) mixed with
“Ground-truth” quantities and burned fraction p/us
Field measurements of emission factors

+ Uncertainties:
Both activity rates and emission factors

+ We know:

Large contribution, especially Latin America, Africa,
Northern forests

Daily, seasonal, interannual variability
Lots of organic carbon (may be cooling or warming?)




Emission estimates for diesel engines
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Emission estimates for biofuel
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Progression of global inventories
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Urban-to-global links very important

+ Excellent work on emissions

in metropolitan regions
underway for Latin America
(e.g. SAEMC)

+ Critical input for global
inventories!

+ For continental-scale
emissions, must consider
entire country (including
rural)




% Take-home messages

‘ Black carbon is very distinct from other particles. \

Major sources of black carbon are known;
magnitudes are uncertain but bounded.

For a continental picture, valuable emission

inventories for metropolitan areas must be
combined with country-wide emission estimates.




Gracias!

Preguntas?



General rule about BC+OC emitters
(for energy-related sources)

Emitter size

More info

Reporting requirements more stringent

Greater effi

For large emitters, poor efficiency = greater financial losses
improved technology or controls are more affordable

High
emissions
from
small
sources
with little
formatior

s per fuel




