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Satellite-aided Dust Forecasting
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Year 1 Milestones:

Improve national dust
forecasting with satellite
observations;

Support three dust services:
a)  Valley fever surveillance;
b)  Highway safety alert;

c)  Air quality management,



Number of Dust Storms

Rising Dust and Impacts on America

Dust Trend ~ Dust and Valley Fever
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Economic Costs: $3B - $20B per



Detecting Cocci Fungus in the Air
/( HHS Public Access
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Molecular detection of airborne Coccidioides in Tucson, Arizona

Nancy A. Chow'"’, Dale W. Gritfin?, Bridget M. Barker®43, Viadimir . Loparev®, and
Anastasia P. Litvintseva'"

"Mycotic Diseases Branch, Centers for Disease Control and Prevention, Atlanta, Georgia

2US Geological Survey, Coastal and Marine Science Center, St. Petersburg, Florida

Division of Pathogen Genomics, Translational Genomics Research Institute, Flagstaff, Arizona Large-volume air sampler
“Center for Microbial Genetics and Genomics, Northern Arizona University, Flagstaff, Arizona

%Valley Fever Center for Excellence, University of Arizona, Tucson, Arizona

%Biotechnology Core Facility Branch, Centers for Disease Control and Prevention, Atlanta, GA

Can low-cost samplers be used to detect Cocci in the air?



Low-Cost Air Samplers

Marble Dust Collector (MDCO) PurpleAir Air Quality Sensor
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Big Spring Number Eight (BSNE)
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Site Deployment - Maricopa
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Installing Samplers with Graduate ~ Installed Marble Collector (near)
Students Zack Chester (GMU) and  and Aspirated Sampler (far).

Iyasu Eibidingel (UTEP).



Laboratory Analysis

(Contributed by Ling Ren)

» Multitag sequencing of bacterial and fungal communities

» Quantitative PCR (qPCR) on Coccidioides

Air/Soil Samples
Subsamples o S
DNA Extraction Patrick M. Gillevet
4 GMU MicroBiome Analysis Center
Purifying DNA
And/or Dilution »| Cocci Positive Samples
PCR ‘
| In-depth Sequencing
Fingerprinting
4 qPCR
NextGen Sequencing 8
, Thanks to CDC and
Community Data GMU Institute of a

NextGen Sequencing Sustainable Farth!



(Contributed by Joshi Janak)

PM;o time series: Modeled vs Observed

Phoenix area ( avg. over 17 obs sites)
Western Pinal County ( avg. over 11 obs sites)

2013-04-08 12:00 UTC

Dust Forecasting along Deadliest 10-Miles

E
g &
2 8 g ° g g8 =
(9] o 3AmE\mlvoHE& [2)] (o] m
Elo [£-w bn] 0TNd
o
o o o o o
2 o o o o (=)
— - ® © ¥ & o
T T T

TI3°W 112.5°W 112°W 111.5°W 111°W 110.5°W

/4:’/441.44.s~w§..A<v4IV<L< - %
Raaas <P Y PFPREN s
: - < AY N -1 pae
L s 144‘/V‘<-w
//(A.\Arvw
44444 ~%w-<~Mv /) Or’
AAAAAAA “t s b+ » » s Y
4 4 4 < 4 b & ) <
w\\~$;ALN_VVAL o =
YV P s et <« A 4 4 -~
»EA\&wlll»l\/
<04 -] 4 » 4 N
444444 ‘- a b -
> oL TN UIES
v AP \O\p‘lklt‘vllpll\
-— 4w \\V@!V » OO mUAII. <l - v wwe s
» oy RS\ R S,
4\/' \ - » 40 A@r T e A e - 4 )
/4//,_ A&\Aw..ww_;l.‘lllldfvllllk
Y YR O+’ ~ ) asre~fa s « 4 4 4
P o ..A./i..lﬂll‘,\\\AJL\A.A‘A\sl.
A y al AP | Y ) &=
NE YV Vo< <y M,J.v,.Al\l\»»A.l\\
- ) v 4A4‘..‘Al4441.A-L|£.\O.;AA|¥\
P A 4 I T T A RS i d 7V A g
£ EY “ € AT e S et b4
L - % ¥ -~ « -« b e
}}}}}}
= 2 2z 7 ¢
< To] ™ Te] 9\

(ap] (9p)]

09 00 09 06 0912 09 18
day hour [UTC]

08 18

08 12

08 06

LandSat land use data;

MODIS NDVI;
MODIS AOD;

Satellite Products used/planned
* MODIS Black-sky Albedo;



Lordsburg Playa
Lotrdsburg Playa, NM (Contributed by Scott Van Pelt)

We investigated several possible
source areas using a PI-SWERL to
fe dnd quantify dust from the
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At least 55 people have perished in
dust reduced visibility related crashes
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Summary of Team Achievements

Publications: Eight Journal papers, Three in review;
New “Dust and Health Review” under WHO & WMO.
Presentations: 21 Presentations; 4 AGU/AMS
sessions organized on GeoHealth and Air Quality;
Stakeholder meetings: 7 In-person; 20 Virtual;
Media/Outreach: 10+ interviews, including NPR,
NBC, Forbes, TV stations, etc.



Stakeholder Meetings
(William Sprigg, Outreach)

Arizona Dust Workshop USDA Arid Land Center

Pinal County Health Dept.
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Milestones and Future Plan

Tasks Months after Start
6 (12 [18 [24 30 (36

Task 1. Using NASA data to improve NAQFC dust forecasting
a. Update dust map with MODIS land and aerosol products

c. Use MODIS albedo to adjust surface roughness;

d. Test new system in NAQFC with NASA observations (6);
e. Transition improved dust forecasts to NAQFC (8 or 9);

Task 2. Public health application: Valley fever surveillance
a. Analyze long-term dust and incidence data;

b. Test early warning system with NAQFC dust forecasts (6);
c. Transition the early warning products (7-8);
Task 3. Highway Accident Prevention

b. Test/evaluate the integrated system at NMDOT sites (5);
c. Deploy roadside dust alert capability (6);

d. Transition the early warning products to NMDOT (8 or 9);
Task 4. Air Quality Management

a. Support air quality forecasting and early warning (7);

c. System transition and user training workshop (9);




