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Motivations

e Arecentstudy (Tong et al. 2017) shows a —— _
rapid intensification of dust storm & @Gregtucson (__rotew )
activity over the southwestern United Huge haboob tonight. Chased it from Eloy to
States in the past decades. almost Yuma. Made for a long drive home

but totally worth it. #azwx #haboob
#monsoon ift.tt/2NEkNav
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e Motivations (cont.)

» For example, the frequency of windblown dust storms has increased
240% from 1990s to 2000s.

 Increasing dust storms can worsen air quality in the region.

« The study also finds that the intensification of dust events has a
close connection with a fast-rising infectious disease (valley fever)
caused by inhaling soil-dwelling fungi (Coccidioides immitis and C.
posadasii) in the southwestern United States.

* Hydrometeorological conditions play an important role in dust storm
activities, including winds, precipitation, soil moisture, atmospheric
boundary stability, land surface types, etc.

* Influence of large-scale environment on hydrometeorological
conditions.
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l e Datasets

NASA Goddard Earth Sciences (GES) Data and Information
Services Center (DISC), one of the 12 NASA data centers, Is
home to multidisciplinary data archives such as precipitation,
hydrology, atmospheric chemistry, atmospheric dynamics.

« NLDAS (North American Land Data Assimilation System)
datasets (1979 — present)

« MERRA-2 (Modern Era Retrospective-analysis for
Research and Applications) datasets (1980 — present)

« TRMM (Tropical Rainfall Measuring Mission) Multi-
satellite Precipitation Analysis (1998 — present),

 Integrated Multi-satellitE Retrievals for GPM (IMERG)
(2014 — present, soon 1998 — present)
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e Surface dust mass
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@ Surface Dust Time Series
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Time Series, Area-Averaged of Dust Surface Mass Concentration monthly 0.5 x
0.625 deg. [MERRA-2 Model M2TMNXAER v5.12.4] kg m-3 over 1988-)an - 2011-Dec,
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@’ SFC Dust Time Series (cont.)

Dust Surface Mass Concentration

Interannual time series Average Dust Surface Mass Concentration monthly 0.5 x 0.625 deg. [MERRA-2

Model M2TMNXAER v5.12 4] kg m-3 for 1987-Dec - 2011-Feb, Region 124 6289W, 28.7549N, 99 668W, 42 7295N
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& SFC Wind Speed Time Series
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@ SFC Wind Speed Time Series (cont.)

Surface wind speed

Interannual time series Average Surface wind speed monthly 0.5 x 0.625 deg. [MERRA-2 Model

M2TMMNXFLX v5.12.4] m 5-1 for 1987-Dec - 2011-Feb, Region 124 .6289W, 28.7549N, 99 668W, 42_7295N
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Hydrometeorological Conditions
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@ Correlation (PBL-H, P, Wind, SM)
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Dust Surface Mass Concentration
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Interannual time series Average Dust Surface Mass Concentration monthly 0.5 x 0.625 deg. [MERRA-2

Model M2TMNXAER v5.12.4] kg m-3 for 1987-Dec - 2018-Feb, Region 124.6289W, 28.7549N, 99.668W, 42.7295N
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Time Series, Area-Averaged of Anomaly of Convective Precipitation Monthly

Total menthly 0.125 deg. [NLDAS Model NLDAS_FORAD125_MA v002] kg/m~2 over
1979-)an - 2018-Oct, Region 124.6289W, 28.7549N, 99.668W, 42.7295N
S CO I l | 20 (- |

Precipi ation (COI’llV.) _

Time Series, Area-Averaged of Anomaly of Precipitation Monthly Total monthly
0.125 deg. [NLDAS Model NLDAS_FORAQ125_MA v002] kg/m~2 over 1979-]an - !
2018-0ct, Region 124.6289W, 28.7549N, 99.668W, 42.7295N

[

Precipitation -
| |
|

| i 20 L | \ |
|‘ || 1980 1990 2000 2010 2020
I
| |‘ ” l, |’ \ N Time Series, Area-Averaged of Anomaly of Snowfall (frozen precipitation)
olaal “'_ y I l.!l |l il | Hl . H|‘l I monthly 0.125 deg. [NLDAS Model NLDAS_NOAHO0125_MA v002] kg/m~2 over 1979-)an -
' l! ”| "" ik ',|m FI.[‘” “ Il i ]“nF Hm '|I Ll :. 2018-Oct, Region 124.6289W, 28.7549N, 99.668W, 42.7295N
| ! :
|| | X || | |
| | | Snow cover -
2000 2010 2020
N
Fitted line =
=]
4
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2010s (cont.)

Surface skin temperature diff (2000s - 2010s) - (1980s - 1990s) Geopotential Height Diff. (2000s - 2010s) - (1980s - 1990s)

;S
%wﬁw —
<] T =

Rse.
/"‘ﬂ/; “’E? 1

S
)
";.00

£

i

§

o
}\
\
1

=

B
¥

~ ERRS D
3 N
f‘ = 14

N

S

A
[
N
B\

3 AN
? '; ¢ ' N ) '; ’ ' \gb-r
" ’ ' e, 0 ’ B 51?%’“‘5*’,:

N
&
27
T
s
.

' : .
A g e € 0 LD
o ?E{\]\-\ 1508, 165E 180E T 165W . 150w 135w 120w 105W 90w J;g Qﬁ%{?\[\'lshs 165E 180E . 165W 150W 135w 120w 105W W i W

Surface Skin Temperature (K) Geopotential Height (m)
<l __ > < ‘ .
-3.5 -2.1 -0.7 0.7 2.1 3.5 2.1 7.0 11.9 16.7 21.6 26.4
Data Min = -3.3, Max = 3.1 Data Min = 2.1, Max = 26.4

S—8

Goddard Earth Sciences
Data Information Services Center




&’ Summary and Future Plans

« Hydrometeorological conditions play an important role
In dust events.

* Winds are not the only factor.

 Drier conditions in the SW United States and higher
levels of surface dust concentration in 2000s and 2010s,
compared to 1980s and 1990s.

* Further understand the connection between
hydrometeorological conditions and dust events at local
scale.

* Further understand the large-scale environment and its
connection to dust activities.

 Include ground dust observations in the analysis.
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