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Concept

Dust storm detection is a major problem 

in Arizona due to limitations with existing 

radar, satellite, and surface observation 

systems to detect initial dust storm 

genesis

Leverage off low-cost technologies now 

available

Low cost = Ability to deploy greater 



 Poor observational 

data sources (only 

one visibility sensor 

system along I-10 

corridor) 

PROBLEM: Detection of Dust Storms



History

Ken conducted a 

study 

(http://www.wrh.

noaa.gov/psr/du

st/2013/presenta

tions/Waters_Ac

cident_Analysis.

pdf) in 2012 

using 12 years of 

accident data 

from the state to 

look for 

http://www.wrh.noaa.gov/psr/dust/2013/presentations/Waters_Accident_Analysis.pdf


History

At the same time, Ken began exploring 

new technologies and theorized that low-

cost particulate sensors could be used in 

lieu of expensive visibility sensors to 

detect dust storm conditions

Started as a home experiment with 

attaching various environmental sensors 

to an Arduino (http://www.arduino.cc/)

http://www.arduino.cc/


History

Summer 2014: PSR MIC approved 

purchase of parts to build 4 prototype 

systems (~$600)

Fall 2014: Prototype system assembled 

and run inside the office

Feb 2015: Worked with TWC to set up 

prototype website where real-time data 

can be sent



From 2013 Dust Storm Workshop Presentation



From 2014 Dust Storm Workshop Presentation



From 2014 Dust Storm Workshop Presentation



Communications

Deployed sensor uses available 

communications (typically wireless 

router)

Uses wireless (wifi) adapter for Internet 

access

Transmits data using SSH to 

monsoonsafety.org



Partnerships

Local and state agencies (e.g., ADOT, 

ADEQ, Pinal Co AQ, DPS) expressed great 

interest and offers to help

ADOT Proposal (early 2015)

 Install ~100 of these sensors along high-risk 

locations, primarily I-10

 Proposal came about after several ADOT 

personnel attended our dust storm workshops

 Champion: Daniel Brilliant, ADOT



Outreach

Dust Workshop, Casa Grande, March 5, 

2013

 http://www.wrh.noaa.gov/psr/dust/2013/presen

tations/Waters_DDN.pdf

Dust Workshop, Casa Grande, March 19, 

2014

 http://www.wrh.noaa.gov/psr/dust/2014/presen

tations/Waters_Dust_Detection.pdf

http://www.wrh.noaa.gov/psr/dust/2013/presentations/Waters_DDN.pdf
http://www.wrh.noaa.gov/psr/dust/2014/presentations/Waters_Dust_Detection.pdf


Website

http://monsoonsafety.org/dust



Website

NEW!

NEW!



Website



Website

Allows user selected start-end times



Contact

Ken Waters

National Weather Service, Phoenix

E-Mail: ken.waters@noaa.gov

Twitter: @wxphx

Phone: 602-275-7002, x223

mailto:ken.waters@noaa.gov

