The issue of harmonizing the methodologies for emission

Inventories of GHGs with those of SLCFs
(In terms of measurement perspective)

conjunction with lagrangian particle dispersion model.

SLCFs (e.g., BC):
1) Bottom up report (Activities* EFSs)
2) Top down (??)

Is it possible to using Top-down method to constrain BC emissions or
emission trends? What are required?

The short answer:
- It is possible !
- Long term robust and traceable atmosphere measurements are required !
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Constraining Uncertainties of BC in the Climate Forcing
Via robust and traceable measurements

Emission = Activity * Emission Factor
AFE = Absorption Forcing Efficiency

MAC = c,,/C (factor converting Absorption to Mass)

where:  MAC = Mass-specific Absorption Coefficient [m?/g]
G, = light absorption coefficient  [m? absorption / m? air]
C = BC mass concentration  [gC / m?2 air]

Reducing uncertainties of EFs and MAC values would reduce the
uncertainties of directive radiative forcing of BC !
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(Commonly used)

By Evolved Carbon --- Elemental Carbon (EC)

CO, evolved from carbonaceous aerosols via thermal or

thermo-optical methods: e.g., IMPROVE / EUSAAR /NIOSH/ EnCan-total-
900

BC properties: composition, volatility
Pros: links to primary calibration via gravimetric approach
Cons: charring from the analysis may contribute to EC

By Light Absorption --- Equivalent Black Carbon (EBC)
=  Filter-based: Aethalometer, PSAP, MAAP, COSMOS

In situ: photo-acoustic, ext. minus scat.

BC properties: light absorption

Pros: semi-continuous or continuous measurements

Cons: measuring total attenuation (not specifying “BC” contribution);
require MAC to link light abs. to mass con.

By Laser Incandescence --- Refractory Black Carbon (rBC)

Laser heating of particles, e.g., SP2, LIl

BC Properties: volatility, composition

Pros: measuring graphitic-like carbon
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Courtesy to John Ogren , GMAC2013 presentation, 2013-05-2111
http://www.atmos-chem-phys-discuss.net/13/9485/2013/acpd-13-9485-2013.html



Characteristics of Black Carbon ?

e Light absorption

A continuous spectrum of changing in all the properties (e.g., optical & thermal properties) !
There is no one to one clearly fixed relationship !
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Observed Trends in Aerosol Elemental Carbon over Canada
(2006-2015): Constraining Regional Emissions in North America

Alert (GAW)
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located with light
absorption/scattering and flask-
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same sites.
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BC mass Trends Observed Across Canada
(annual means: 2006 -2015)
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BC mass Seasonal Profiles across Canada
(monthly means: 2006 -2015)
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Possible areas influencing our measurements in the Western North America
(based on footprints by Flexpart lagrangian particle dispersion model )
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Assembled Historical BC Emissions for CMIP6
in Eastern North America (2006-2015)
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Assembled Historical BC Emissions for CMIP6
In Western North America (2005-2015)
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b).

BC Mass Observations in East & West Canada

(Annual seasonal means: 2006 -2015)
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Take Home

measurements are required for top-down approach

- A universal reference is strongly recommended to
ensure robust and traceable BC measurements.
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