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BC in the global atmosphere

As compared to aircraft campaigns 50
* Models underestimate BC by a
factor of 3-15 in midlatitudes
* They overestimate BC by a factor 200

of 2-10 in northern latitudes
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HIPPO | Model Intercomparison

e Similar set of
AEROCOM models
to Koch study using
2000 inventory
underestimated
HIPPO I BC by a
factor of ~5.

l_l |Elrl1lslg|vnbllel rlnlélélh LI IIIIII SN A | Illlll 1
=== Median

ol— 25/75"pet

Pressure (hPa)

O 00 N O (52]
e S
D
(@]

1
(0]

o
=z

)0 'l- 1 llIIIlII 1 Illlllll 1 1 I

0.01 0.1 1 10 100
Schwarz et al., GRL, 2010

| | lll| IIIIIII LU |ll|
—~~ 2— ?
m | ]
o .
<
o 3 %
5 -
8 ]
o 4 2
S =
6} 20 - 60N
Us .
8- 5
g...
1000 'I- 1 IIIlIIII 1 IIlIIlII 11 IIII’ 1 llllllll o+
0.01 0.1 1 10 100
| | | | |
2-
©
o
£ 3
(0]
2 60 - 20S
o |
a 5
6 h
7_
8_
g_
.0 & 1 I |
0.01 0.1 1 100

BC MMR, ng/kg

l T Illlllll T IIIIIIII T llllllll T llllllll T
of ¢
3F ‘\{\‘»—I
\—!
4' \\\‘:\—_:—-"
5| M—:‘ez;,;‘{?;
6 20S - 20N
7_
8t
oF A%
1000 4— 1 Illlllll 11 llll;r_‘ll L1 lI 1 llIIIlll — .
0.01 0.1 1 10 100
I T Illlllll T Illlllll ¥ Illlllll T IIIIIIII T
2..
3F
4
5.-
6..
7..
8.-
9..
1000 -l— 1 III||I|'I IIIIIII Ly 11
0.01 0.1 1 10 100



Seasonal evolution of BC during HIPPO
H1 - January
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Seasonal evolution of BC during HIPPO
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Seasonal evolution of BC during HIPPO
H4 — June
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Seasonal evolution of BC during HIPPO
H5 — August
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Seasonal evolution of BC during HIPPO

H2 — November
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Fire count
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Northern hemisphere sources:
Seasonality of transport and biomass burning?
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Seasonal variation of vertical profiles
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Seasonal variation of vertical profiles
20N - 60N
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Seasonal variation of vertical profiles
20S — 20N
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Seasonal variation of vertical profiles
60S — 20S
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Seasonal variation of vertical profiles
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Mass distributions: 180nm
160nm rsT Mass (fg) 220nm
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d(M)/d(log[D,])

Mass distributions:

HIPPO V

Some geographic variation
Slightly different distributions than
found during H1
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Case Study 1: SH loadings during H5

 Midlevel pollution
sampled during RFO8
and RF10 (5 days

apart)
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Case Study 1: SH loadings during H5
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Case Study 2: H4 Western excursion

W T~ OFS + HARF9 and RF10 can
/ * 't-“"’ . \ .
Y\ % 23 be contrasted with
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Allows us to look at
evolution of Asian
pollution
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Case Study 2: H4 Western excursion
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Vertical profile from eastern (AK -> HI) transect shows higher loadings

than the western transect.
Mass distribution is larger in the western transect (180nm) than in the

eastern (160nm) and more of the particles are coated (95% vs 50%)
These measurements likely do not represent simple transport from

Asian emissions regions



Conclusions

* HIPPO BC curtain plots show significant seasonal
variability

e Latitudinally averaged seasonal cycles have been
generated and will provide useful constraints for

global transport models

* Variations are observed in both coating state and
particle size



