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INTRODUCTION
The carbon emissions inventories used to initial-

ize transport models and general circulation mod-
els are highly parameterized, and created on the
basis of multiple sparse datasets (such as fuel use
inventories and emission factors). The resulting
inventories are uncertain by at least a factor of
2, and this uncertainty is carried forward to the
model output [Bond et al., 1998, Bond et al., 2004,
Cooke et al., 1999, Streets et al., 2001] Worldwide
black carbon concentration measurements are needed
to assess the efficacy of the carbon emissions inven-
tory and transport model output on a continuous
basis.

METHOD
The Aerosol Robotic Network (AERONET;

http://aeronet.gsfc.nasa.gov) is a network of more
than 180 Sun and sky scanning radiometers
located at surface sites throughout the world
[Holben et al., 1998]. Aerosol size distributions and
complex refractive index are retrieved from the radi-
ance scans [Dubovik et al., 2000] and included in
the operational AERONET product. We deter-
mine the corresponding amount of black carbon
(BC) by iteration of the Maxwell Garnett mixing
rule until we achieve a minimum χ2 difference be-
tween the AERONET complex refractive index and
the complex refractive index associated with a mix-
ture of black carbon, water, and ammonium sulfate
[Schuster et al., 2005].

RESULTS AND DISCUSSION
The yearly averaged BC concentration at 46

AERONET sites is shown in Figure 1. Note that the
BC retrieval represents the column loading of black
carbon, so the units are mg m2; this can be converted
to more familiar units by noting that if the aerosols
happen to be uniformly mixed in a 1 km boundary
layer, then 1 mg m−2 is equivalent to 1 µg m−3.
Figure 1 shows that the retrieval indicates the low-
est BC concentrations at the remote island sites and
indicates the highest concentrations at the biomass
burning sites, as expected. It also indicates values
that are consistent with in situ measurements in a 1
km boundary layer. We also observe a strong sea-

sonal dependence at the biomass burning sites, with
instantaneous values as high at 20–30 mg m−2 at the
Mongu AERONET site (not shown).

We also retrieve the BC specific absorption at the
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Figure 1: Yearly averaged black carbon concentration
corresponding to 46 AERONET sites. Circles represent
the year 2000, squares the year 2001.

2000 -- circles
2001 -- squares

N. Amer.
Europe
Asia
S. Amer.
Africa
Atlantic
Pacific

Yearly-averaged black carbon specific absorption

Figure 2: Yearly averaged black carbon specific absorp-
tion (λ = 0.55 µm) corresponding to 46 AERONET sites.
Circles represent the year 2000, squares the year 2001,
and whiskers indicate the standard deviations.

https://ntrs.nasa.gov/search.jsp?R=20060046728 2019-08-29T23:51:14+00:00Z
brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by NASA Technical Reports Server

https://core.ac.uk/display/10534509?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


same 46 AERONET sites, as shown in Figure 2. The
specific absorption is highly variable throughout the
year, as indicated by the whiskers in Figure 2. We
attribute this variability to the details of the size dis-
tributions and the fraction of black carbon contained
in the aerosol mixture. We note that the average
value for all 19,591 retrievals is 9.9 m2g−1, which is
close to the 10 m2g−1 value frequently obtained from
in situ measurements.

CONCLUSIONS
The continuous operation of AERONET enables

the continual comparison of this BC retrieval to gen-
eral circulation and transport model output to at
over 185 sites throughout the world. Although we
have not validated this retrieval with in situ mea-
surements, the BC concentrations and specific ab-
sorptions look reasonable (both qualitatively and
quantitatively).
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