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Wildfire Air Quality Forecasts

• Air quality forecasting is a key tool, but with large uncertainties.

(Li et al., BAMS, 2024)

Wildfire PM2.5 Concentration from different forecasts 

NOAA GEFS NOAA NAQFC NOAA HRRR-Smoke

NRL NAAPS NASA GEOS
ug/m3

Hmmm, which product should I use???

Contributed by Yunyao Li, Peewara Makkaroon, Tim 

Delsole, Patrick Campbell, Youhua Tang (GMU); 

Barry Baker, Mark Cohen, Ravan Ahmadov, Eric James, 

Shobha Kondragunta (NOAA);

Edward Hyer, Peng Xian (NRL);

Ralph Kahn, Anton Darmenov (NASA)



“Consensus”

Multi-Agency Ensemble Forecast

Customized Products

Forecasts from NOAA, NASA & Navy

(Yunyao Li and 

Elle Makkaroon)

Data access: NASA GES DISC

Stakeholders: WMO, Kaiser etc.

NASA Data Used: 

MODIS/VIIRS 

AOD; MODIS 

FRP; MISR ALH; 

GOES-5 AOD, 

PM2.5



Source: https://www.nws.noaa.gov/om/hazstats/sum17.pdf
“..six people dead after a 25-

vehicle pileup”
(Source: CBS News June 2017)

How Many People Were Killed by Dust Storms?

A Myth of  Two Tales

40-5 deaths, on average 1 death per year

https://www.nws.noaa.gov/om/hazstats/sum17.pdf


20-times More People Killed by Dust Storms!

Natural Hazard Statistics (NHS) 

Storm Data: Crowd-sourced weather reports

Police Reports: DOT Fatality Analysis Report System (FARS)
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(Tong et al., BAMS, 2023)

Debunk the Myth using NASA Data and Police Reports
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Where Did Fatal Crashes Occur?

Phoenix-

Tucson 

Corridor

Lordsburg 

Playa

• 14-33 dust fatalities 

each year (2007-2017)

• Two hotspots: 

Deadliest Ten Miles 

and Lordsburg Playa

• 60% of  deadliest 

accidents along I-10.

NASA 

MODIS



7

Economic Cost of  Dust Impacts in US (2017)

Total Annual Economic Cost: 

$154B (2017 Dollar)

Comparison with $B Disasters

Dust Impacts on Society

(Irene Feng, GMU)

(Feng et al., Nature Sustainability, 2025)



Satellite data used: 

MODIS/VIIRS 

Albedo, AOD & 

NDVI, and GOES-

16 dust mask

Improving Dust Storm 
Forecasts with NOAA

The advanced NAQFC with 

the FENGSHA dust model 

predicted the extreme wind event 

on December 15, 2021.

Video source: NOAA Aerosol Watch

New methods for assimilating MODIS/VIIRS 

satellite data into NOAA’s National Air Quality 

Forecast Capability (NAQFC) are operational.  72-

hour dust forecasts now available across CONUS. 

(Courtesy of John Haynes)

National Air Quality Forecast Capability 

(NAQFC) 
(Barry Baker, 

NOAA)
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Dust Alliance for North 

America (DANA)

Public Outreach and Community 

Building

HAQAST member Daniel Tong addressing 

audience as Chair of  WMO Dust Programme 

600+ scientists and practitioners

(See flash talk by Scott Van Pelt)

(Scott Van Pelt, USDA) (Sara Basart, 

World Meteorological 

Organization, WMO)
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