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Airborne dust

Impacts:
« Health and safety
« Transportation

 Direct and indirect
Impacts on climate
and weather

Ocean biogeochemistry
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Dust sources: fractional erodable area

80E 120E 180 120 B0

0.05 0.1 .15 0.2 0.25 0.3 0,35 0.4 0.45 0.5



Depends on surface
topographic depression,
Emission surface wetness, and surface
wind speed (Ginoux et al.
2001)

Testing global
GFS-GOCART
dust simulation

GFS configuration:
« T126L64 (~1°x1°)
e 48 hours free forecast

Vertical Boundary layer turbulent
Diffusi mixing (Helfand and
ITiusion Labraga 1988)

. Relaxed Arakawa-Schubert scheme
(RAS) for convective cumulus

_ Depends on particle size
Settling and air viscosity (Fuchs
I 1964)
The resistance
S Dry Deposition method (Wesely 1989;
parameterization Walcek et al. 1986)
GOCART configuration: I
Rainout (Giorgi and Chameides 1986),
» 5 dust size bins by radius: .. washout (Dana and Hale 1976),
Wet DGpOSltlon convective scavenging with moist
- 0.1-1.0pm convection (Allen et al. 1996), and

At =1 hour

- 1.0-1.8pm evaporation below the cloud

- 18-30um Calculated using

- 3.0-6.0um CIOUd_ archived cloud mass

— 6.0-10.0 ym Convection  J flux (Allen et al. 1996)
- May 1 2006 — June 30 2007 |

Flux form semi-Lagrangian

Transport -
+ Huang et al (AGU 2008) P (Lin and Rood 1996)
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Surface PM2.5 over Texas
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Aerosols in the
CMAQ run with
lateral boundary
conditions from
GFS-GOCART
(red) reproduce
the timing and the
magnitude of the
enhanced PM2.5

The enhancement
in PM2.5 starting
on August 2
aligns with
transport of
Saharan dust
across the
Atlantic

Tang et al (CMAS
2008)






Submlcron aerosol
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Submicron aerosol scattering

and CO at Mt. Bachelor
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The Interagency Monitoring of Protected
Visual Environments (IMPROVE) network
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Crater Lake (43N, 122W, 1996m)
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Crater Lake (43N, 122W, 1996m) Year 2006

Mount Hood (45N, 122W, 1531m) Year 2006

¢ January-June
4+ July-December
———50% line

Linear (January-June)

Linear (July-December)

----25% line
//
///
///
_-3 y=03492x
oo 7 R?=0.6904 -~
* - = U.bY
//0 ,""
//.0 ,—’.—’

10
7 /
e ¢ January-June
- - 9 T /
ol s July-December -
o 8{ | 50%line
- ° e
e Linear (January-June) /
- 77 Linear (July-December)
- < i .
- E ] -—-25%line -~

y =0.0291x + 0.1804

y =0.0126x + 0.2213 5
R"=0.3608

~ * R*=0.2558

¢ January-June
4 July-December
——50% line

Linear (January-June)

Linear (July-December)

~~~~25% line

/
~

y = 0.1563x + 0:0018
* -
- R=0s007 .

y = 0.1382x - 0.091
R? = 0.660




Crater Lake (43N, 122W, 1996m)
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GOCART vs CALIPSO
comparisons

Identify cases:

 Enhanced scattering measurements and enhanced
GOCART dust at Mt. Bachelor

 CALIPSO nightime data showing aerosol layers not
obscured by clouds 2007-03-27 Red is Daytime, Blue is Nighttime

Version: 2,01 Image Date: 02/20/2008

e CALIPSO data near
Mt. Bachelor or a few
days earlier over the
eastern Pacific




Submlcron aerosol
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Mt Bachelor Oregon; .8 from D. Jaffe, U. of
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GOCART vs CALIPSO
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_Dust 0.1-19um (um/m3) 9z 27 Apr 2007

Aerosol

s T

it i 3Lhy 6 Ll T N it A

532 nm Total Attenuated Backscatter, /km /sr Begin UTC: 2007-04-27 10:02:54.3782 End UTC: 2007-04-27 10:16:23.0251

Version: 2,01 Image Date: 02/21/2008

30

25

<)
=3

-0 AR e
—
=

g
_
=

30

600 500 400 300 200 100
64.43

58.58 52.65 46.65 40.62 34.57 25,49 22.40
-107.15 -111.44 -114.61 50N -117.12 -119.22 -121.04 30N122.G7 -124.17

k]

16.34
-125.56



Summary

Global simulations of dust are available from GFS-GOCART

Enhanced surface PM associated with cross-Atlantic
transport of Saharan dust was reproduced in CMAQ aerosol
simulation with boundary conditions from the global GOCART
simulation

Pacific Northwest:
 \When submicron dust is enhanced in GOCART then

measured scattering is typically enhanced at Mt. Bachelor
GOCART dust is ~25% of Mt. Bachelor aerosol

Dust frequency over eastern Pacific in CALIPSO data and
fraction of aerosol that is dust in IMPROVE data over Oregon
increase with increasing altitude

For a couple of cases of enhanced dust at Mt. Bachelor,
qualitative comparison of CALIPSO and GOCART vertical
sections reveal similar altitude of aerosol/dust layers



Plans

 Prediction of fine dust (< 2.5 ym) for the
United States

 Further quantitative evaluation of GFS-




