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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
avallable



PROBLEM: Detection of Dust Storms

Poor observational
data sources (only
one visibility sensor
system along I-10
corridor)
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History

Ken conducted a
study
(htto://www.wrh.

noaa.gov /psr/du prona Dt s T
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Corridor Phoenix-to-Tucson
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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



Need Low-Cost, Easy-to-maintain Solution

Sparkiun.

ECTRON

Products Support Tutorials Distributors About Us
Categories

$11.95

Backorder
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From 2013 Dust Storm Workshop Presentation




Sensor #1:Shinyei PPD42NS

Air Quality Monitoring

Produces digital
output of both
PM2.5 and PM10
particulate
(microg/m3)

Shinyei Model PPD42NS Dus! sensor

W Patics

Source: http:/ / www.howmuchsnow.com/arduino/airquality / grovedust/

From 2014 Dust Storm Workshop Presentation




Dust Project Hardware

DHT-11 Temp/RH Sensor

hinyei Dust Sensor Optical CdS Sensor

Raspberry Pi
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Components
Cost: ~ $115.00

From 2014 Dust Storm Workshop Presentation



Communications

Deployed sensor uses available
communications (typically wireless
router)

Uses wireless (wif1) 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)

o Install ~100 of these sensors along high-risk
locations, primarily I-10

e Proposal came about after several ADOT
personnel attended our dust storm workshops



Outreach

Casa Grande, March 5,

.noaa.qgov/psr/dust/2013/presen
~ tations/Waters DDN.pdf

©Dust Workshop, Casa Grande, March 19,
2014

e 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

€« - C M [ monsoonsafety.org/dust/
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Dust Detection Network

For information about this service please contact Ken Waters. NWS Phoenix

Sensor Map of Live Data
New Data Display
Current Status of Sensors
2015 AMS Presentation
2015 AMS Presentation
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Website

Prototype Real-Time Dust Detection Network Web Page
*** EXPERIMENTAL ***
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3-hr Dust Sensor Readings - Site |1D: 007-RedRoclk
Created: Tue Jan 19 12:45:01 MST 2016
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Website

Allows user selected start-end times

Select Raspberry Pi: |010_Chuichi E 2000
Start:2016/ 9 00:00
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Contact

ervice, Phoenix

Nnoaa.gov

itter: @wxphx
©Phone: 602-275-7002, x223


mailto:ken.waters@noaa.gov

