Development and testing of a dust indicator for
climate assessment in the western United States

(Pl1: Daniel Tong, George Mason University)

» The 1930s Dust Bowl
-- the largest natural catastrophe in the North America history;
-- caused by extended drought and poor land management.

» Reconstructed paleo-climatic records (Woodhouse and Overpeck, 1998):
-- severe droughts about once or twice a century over the past 400 years.

» Strong dust activities over the western United States (Tong et al., 2012)
'{}J:\’ .

= = o ,

'm L

[
-
X
1 I
' c-' ?”ﬁ"-%"

S0 I @ Chihuahua

H Sonoran

40 - O Mojave

O Great Basin

30 - mColorado Plateau
A Total
20

Number of Dust Cases

10

2000 2001 2002 2003 2004 2005 2006 2007
Year (Source: Tong et al., 2012)

Goals: 1) to develop a climate-quality indicator of local windblown dust storms;
2) to assess the status and long-term trends in the dust indicator.
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NCA Dust Indicator: The Approach

(" DustIdentification Algorithm
(Tong et al., 2012)
1. High PM10 (> 40 ug/m?3);
2. LowPM2.5/PM10 ratio (< 0.35) ;
3. High percentage of Si, Ca, Fe & Al;
4. Low percentage of Cu, Zn & Pb;
5. Lowenrichment ratios of Cu, Zn & Pb.

" Satellite Dust Detection Y4 GOCART Dust Model
(Ginoux et al., 2012) (Kim et al., 2012)
Step I. Derive Dust Optical Depth (DOD): 1. GOCART dust emission algorithm:
1. Angstrom wavelength exp. a < 0; Fo=Ss,u’(u-u.)ifu>u,
2. Single scattering albedo ®4ny < 0.95; 2. Dynamic dust source calculations;
3. Positive difference 0o670- ©412> 0. 3. Infegrate key environmental

Step II. Dust Detection: DOD = 0.2
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variables, such as soil moisture, wind,
and vegetation cover.
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NCA Dust Indicator: Expected Results and The Team

» Expected Results

Develop a practical dust indicator that can

1. inform local decision-makers of current status and trends of dust.
2.provide validated local dust dataset for evaluating model prediction and
validating satellite aerosol products.

3.advance our knowledge of changes in an important climate variable.

» The Team

University of Texas at El Paso
Thomas Gill, Co-l, tegill@utep.edu
Huiyan Yang, Co-l, hyang4d@utep.edu

NASA GSFC
Dongchul Kim (USRA), Co-l, dongchul.kim@nasa.gov
N. Christina Hsu, Collaborator, christina.hsu@nasa.gov

NOAA Air Resources Laboratory
Julian Wang, Co-l, julian.wang@noaa.gov

Dust Data Users
Clark County Department of Air Quality, Los Vegas, NV (Great Basin Desert)
Maricopa Association of Governments, Phoenix, AZ (Sonoran Desert)
Bay Area Air Quality Management District, CA, (California Desert)
Texas Commission of Environmental Quality, Austin, TX (Chihuahua Desert)

Mini-workshop: Dust Indicator developers and data users will meet in Spring 2015.
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