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Highway Safety, Solar Energy, Agriculture...

“* Highway traffic accidents caused by visibility loss and high wind




Satellite-aided Dust Forecasting

4@ Satellite Observations ¥/

National Dust Forecasting :

Forecast
Verification

v v
Public Health Highway Air Quality
Surveillance Safety Alert Management
CDC 7— A
e i UNICERSITY. @ﬁ At Quallty
University of Nebraska TULSA  ADEQ [ .8

Medical Center-

Year 1 Milestones:

1.

Improve national dust

forecasting with satellite land
observations;
Support three dust services:

a)  Valley fever surveillance;
b)  Highway safety alert;
c)  Air quality management;




Real-time Dust Storm Forecasting (FENGSHA)

Dust PM2.5 on May 3,2010
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Dust Source Map in FENGSHA
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Dynamic Dust Source Map

» New source maps based on a revised Chappell and Webb method,
» It uses the normalized albedo to better describe the lateral cover heterogeneity;
» Monthly maps from 3 year climatology of the MCD43A3 MODIS BRDF

Albedo’




What Happens it Water Is Cut oft?

Water from Colorado River to be slashed > 60 percent in frist 3 years of a
shortage. After that, their supply of Colorado River water will be cut off.
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40% ot farms will not plant seeds;
Pinal County government asked to
provide high-resolution dust
forecasting for air quality management.



https://www.azcentral.com/story/news/local/arizona-environment/2019/01/24/drought-contingency-plan-how-affects-arizona-lawmakers-colorado-river-doug-ducey-water-conservation/2659832002/

How Many People Were Killed by Dust Storms?
A Myth of Two Tales
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Summary of Natural Hazard Statistics for it 2
2017 in the United States 1V§
h“"‘-:\-o'j

Thls Mational Weather Serwce (NWS) report summarizes fatalities, injuries and damages caused by severe weather
nter and Weather Services and the National Climatic Data Center compiled
atistics from Storm Data, a report comprising statistics from NWS forecast
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bather Events, Fatalities, Injuries, and Damage Costs

Fatalities Injuries Property Crop Total

Damage Damage Damage

(million $) (million $) (million §)
LORDSBURG, N.M. -- Authorities in New Mexico say six 0 0.05 0.31 0.36
people are dead after a 25-vehicle pileup on I-10 was 0 0.35 0.00 0.35
caused by sudden blowing dust in New Mexico near the 0 0.06 0.00 0.06

Arizona state line.

“..six people dead after a 25-
vehicle pileup”

Source: https://www.nws.noaa.cov/om/hazstats/suml17.pdf
Source: CBS News June 2017 * S *

(Irene Feng)


https://www.nws.noaa.gov/om/hazstats/sum17.pdf
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A Lot of People Killed by Dust Storms!

FARS: Fatality Analysis Report System (FHA)
NHS: National Hazard Statistics (NOAA)

m FARS = National Hazard (For Dust Storm)

33
24
2 22
19
16
13 13
2
0 0 0 0 0 0 0 0

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Year

How did NHS go wrong?

1) Incomplete reporting system;
2) Mis-categorized statistics;



Citizen Science Platform for Dust:

NASA GLOBE Observer

Working with NASA GLOBE Observer to launch a new citizen science
campaign to collect dust observations (reports and photos).

App Store

AN\ GETITON
> Google Play |

NASA GLOBE Observer Contacts: Stakeholders:
Marile Colon Robles: marile.colonrobles@nasa.gov ~ WMO Sand and Dust Regional Centers;
Helen Amos: helen.m.amos@nasa.gov Transportation/Health/Air Quality Agencies;
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DustWatch: App for Highway Safety

Highway dust forecasts: DustWatch App:
* Visibility * Citizen Scientist Project
* High Wind * Use dust forecasts
* Dust Concentration * Real-time dust alerts
* Inhalable Particle Concentration | .
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(Contact Dust App. Team:
(Courtesy: Barry Baker) dustapp2018@gmail.com)
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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);




ARL and Risks

Application Readiness Level:

* 5-6 for the dust forecasting system (NWS);

* 5-06 for the highway warning system (NMDOT);
* 4 for Valley fever surveillance system (CDC);

Risks:

* 'Technical issues: Technical risks exist for each of the three
systems; Some may not work out as expected;

* Operations challenges: NWS moving to a new forecasting
system; Understaffed states and federal offices;

* Management challenges: Large team; Stakeholders
doubled in the first year; May not be able to address
additional requests (Farm level forecasting; Valley fever in

Native Nations, WMO Dust Centers, etc).
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Using Albedo to Improve Dust Forecasting

Use an albedo-based approximation of aerodynamic sheltering (Lw) to

adjust surface roughness and dust emissions (Chappell et al., 2016).
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Burden of Disease

(Contributed by Orion McCotter and Jesse Bell)
* Rates in the United States have increased dramatically

* ~10,000-20,000 cases reported to public health annually

e >0594 of cases are from Arizona and California

25 000 - Number of reported coccidioidomycosis cases, 1998 -2017

20,000 -
15,000 -
10,000 -

5,000 -

m Arizona m California m All other states where coccidioidomycosis is reportable

More reading: McCotter, O. Z. et al, 2019. Update on the epidemiology of coccidioidomycosis
in the united states. Medical Mycology, 57 (Supplement 1), S30-S40.
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Use VIIRS Dust to Evaluate Forecasts

Southwesterly Dust Plume
Suomi-NPP VIIRS
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in El

Northerly wind

Mar 31 2017 19:00 UTC

[ng/n]

S‘muLna

(@ S

.dowa

¢ g+ ©

2 5 < G o
& o » L =
_ IRz —
GS:&&

L O <

©C O »

O

March 31 2017 Afternoon 19 UTC



