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Mineral n(532) Reference

Hematite 3.18 Chen and Cahan (1981)
Calcite 1.58 Ghosh (1999)
Quartz |.55 Ghosh (1999)

Gypsum 1.52 Roush (2007)

Montomorillonite  1.52 Egan and Hilgeman (1979)
Kaolinite .49 Egan and Hilgeman (1979)
llite™® .41 Egan and Hilgeman (1979)
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African dust sources presented by Joe Prospero at DUST 2014. Model run by Paul Ginoux




How can we Link Measurements to Potential Source Areas?

» Backtrajectories can not quantify the proportion of dust originating from
different Potential Source Areas (PSAs).

» Alternative Approach:"Tag" source regions in a transport model (GOCART).

Source Areas for GOCART
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Use Generalized Matrix Inverse (GMI) with AERONET retrievals to
assign optical properties to each region

: Soulrce I}reasl for IGOCA}!’I‘

GOCART model runs allow us to write: 40 i
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Real refr index column vector of 15 1
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(GOCART, 2006-2016) 0

Real refr index of M AERONET retrievals with
AOT(440) > 0.4,dp > 0.25, fuf < 0.05

Have M = 1388, so overconstrained (i.e., M > 8). Solve for ﬁp
n, = (F'F)"'F'q,

AN —\

k, = (F'F)"'F'k,



Regional Refractive Indices from GMI

n, = (F'F)"'F'n;

k, = (FtF)~\F'k,

Compute optics
(ext, ssa, lidar ratio, etc.)
from (n,, ky) and

modeled size distributions.
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Compute optics using GOCART size modes (extinction, ssa, Sa, etc.)

Traditional model approach Regional Variability Approach
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e GOCART’s eight lognormal size distributions (Chin, JAS 2002; Ann. Geophys, 2009)
e DLS 2.2 Spheroids (Dubovik, GRL 2002; JGR 2006)

e Regional variability approach requires separate optics computations for each source




Modeled Extinction (SAMUM 2)

February 2008

(n,k) = (1.50, 0.00243)
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Modeled Single Scatter Albedo (SAMUM 2)

February 2008
(n,k) = (1.50, 0.00243) 7 regional values for (n,k)
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Modeled Lidar Ratio (SAMUM 2)

February 2008

(n,k) = (1.50, 0.00243)
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Recap

&S
o,

« We used the GOCART aerosol transport model and AERONET with
a Generalized Matrix Inverse to assign refractive indices to seven &« » )

regions in Africa and Middle East. & ,
« Then we re-computed GOCART optics using the seven regionally
B variable refractive indices and compared optics to using a single

“standard” dust everywhere.

* Model output indicates that incorporating regional mineralogy (i.e.,
regional dust refractive indices) has little effect on dust AOD.

« However, single-scatter albedo changes by up to ~0.03 and lidar
ratio changes by up to ~15 sr.
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Field Missions with Lidar Ratio Measurements

Quarzazate, Model Year 2007

SAMUM 2006

—-— . o
-— -

()
O o C =
] ) ()
[ |
[ |
m = 1.52 - 0.002i

1 o
e

Cape Verde, Model Year 2007

-——— ey L = ™

NI o o >

M s 2 2000

SAMUM-2, 2008 ¢

m = 1.52 - 0.002i

AMMA, 2006
A

.21

.14

J FM A M

J J A S O N D AN

.25

.2

Dust AOD(532)

.05

.35

.28

Dust AOD(532)

o
~

Source Areas for GOCART
40 L L L L L L

Bl

35 A
30 1
25 A Da

20 A

10 A

Citations:

AMMA: Omar (JGR, 2010)

SAMUM: Tesche (Tellus, 2008), Esselborn (Tellus, 2008)
SAMUM-2: Wandinger (GRL, 2010)




60

Ul
Ul

Ul
(=]

a

Dust S (532), sr
(1=
(8]

40

35

Comparison to HSRL and Raman Lidars in West Atlantic
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Source Areas for GOCART
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Quantify the Origin of Aeolian
Dust Collected over the Atlantic

High concentrations of illite in West Africa

(Caquineau, JGR 2002)
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Lidar Ratio at 532 nm, Jan 2008

SAMUM 2
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Modeled Absorption (SAMUM 2)

Dust Absorption OD(532), Feb 2008, stndrd dust Dust Absorption OD(532), Feb 2008
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Dust AOD Difference
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Source region impact on dust single-scatter albedo and AOD
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