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wEPA PM, - in Phoenix

» Sources of elevated PM, : in Phoenix include
traffic, woodsmoke, wildfires, industry, fireworks,
and temperature inversions

Daily PM, : in Phoenix, 2019
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Poor air quality on New Year’s Day did not disrupt <
hiking plans at Camelback Mountain




. \ PM,  In Phoenix

Regulatory Monitors in Phoenix =

EXisting regulatory network does not capture
fine spatiotemporal variation in PM, .

* The city’s air quality actions may be informed
by increased monitoring density

Participate ]m Maricopa County's
Fireplace Retrofit Program
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ele
\

Today is a No Burn Day.
Please consider wood burning alternatives.



wEPA PurpleAir Particulate Matter Sensors

* Inexpensive PM sensor
« 2 optical particle counter sensors
* PMyp, PM; 5, PMy
T, RH
 2-minute resolution
« ~$250

* Easy to use

* Plug-in power, SD card and WiFi
data streaming to public network

 Overestimate PM, .,
Very precise

 Variety of applications
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<EPA

PTAQS = Phoenix as a Testbed °

for Air Quality Sensors g
Goal: Increase resolution of =™

10

PM, - measurements to inform .

air quality action
Timeline: July 2019 — June 2020
PurpleAir sensors deployed at 3 |

reference sites & 20 non-
reference sites

Mix of site types

PTAQS Network
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PurpleAir Data Cleaning

1. Remove formatting irregularities

2. (Optional) Average raw data to longer intervals Hourly PurpleAir data Za

* >90% completeness threshold for hourly intervals _. 6007 (P)ho.emx,. az S

2 utliersinred ,

3. Flag outliers in the higher PM, . correction E: s’

channel (CF = 1) if the Aand B channels differ = «o- )

by. ;

* 25 Mg/mB AND g 200 . ".'

« > 2%sd(% error between A and B) & /

» 53 % for 1-hour data

4. Average Aand B PM,: (CF =1) B s
 No further correction used here Sensor APMzs (Hg/m?)

More Info: Mazama Science PurpleAir Failure Modes
6



https://mazamascience.github.io/AirSensor/articles/articles/purpleair_failure_modes.html

<EPA

Overall PM, . In Phoenix

* Phoenix PM, : Is highest in the winter Site Type 2
* Concentration levels are not grouped by site type ~ ~ pekhu g
 Southwest Phoenix experiences higher PM, . % 300 e |ndustrial A
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<EPA Overall PM, - in Phoenix

* Phoenix PM, : Is highest in the winter '
« Concentration levels are not grouped by site type
 Southwest Phoenix experiences higher PM, .
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<EPA

(o]
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PurpleAir PM,

Daily PM, . In Phoenix

 Daily PM, ; concentrations peak on New Year’s day

* PM,: follows a weekly trend
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<EPA Weekly PM, - in Phoenix

* Weekend PM, ¢ Is higher than weekday PM, .
 Southwest Phoenix has the highest weekend PM, .
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<EPA

PM, : starts increasing ~8 PM on New Year’s Eve

New Year’s 2020: Overview
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wEPA New Year’s 2020: Overview

» Sites In southwest Phoenix experience SW Phoenix
higher PM, - on New Year’s o Other Sites
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<EPA

New Year’s 2020: Overview

» Different sites have distinct PM,  profiles
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<EPA

New Year’s 2020: Overview

» Different sites have distinct PM,  profiles
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< EPA New Year’s 2020: Midnight

» Different sites have distinct PM,  profiles

i . - - Large peaks
Midnight PM, . peak varies by site at midnight
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<EPA

New Year’s 2020: Midnight

» Different sites have distinct PM,  profiles
* Midnight PM, - peak varies by site
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Site 2

wEPA PM, - Inhomogeneity in Phoenix

y . . . - iA — XiB
vlu:: Coefficient of-Dlvergence-z (COD) = J N Z( o +LB)
ST Hourly COD throughout N = # paired observations

RE 4 PTAQS Study X;o = Measurement at time i, site A

ME 1 T Xig = measurement at time i, site B

KY 1 0.4

il §:S « COD > 0.2 = sites are significantly different

A - B 3

n 00 « COD <0.2 =sites are similar

DY - - « 208/209 Site Pairs have COD > 0.2.

CP 1

BA 1
i l There are localized sources of PM, . in Phoenix
n that the PTAQS network may not resolve.

0C 1 Sensor loans or giveaways may be able to increase
1S 1 o o

0C 1 measurement density, awareness, and education.
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<EPA

* Sites in southwest Phoenix experience
morning PM, . peak onJan. 1 @ 8 - 9 AM
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New Year’s 2020: Morning After
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<EPA

2020-01-01 04:00:00

New Year’s 2020: Morning After

* Sites in southwest Phoenix experience
morning PM, . peak onJan. 1 @ 8 - 9 AM
 Especially pronounced at Durango
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<EPA New Year’s 2020: Morning After

« SW Phoenix experiences PM, c peaks on most mornings
« Mass transport, poor mixing may contribute to morning peaks

Industrial Site @ Durango Industrial Site @ Durango
November 14 — 15, 2019 New Year’s 2020
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Conclusions

* PM, . concentrations in Phoenix are elevated in the winter, on the weekends, and on
New Year’s Day

* The highest concentrations of PM, 5 were observed in southwest Phoenix at all
timescales

» Mass transport and poor mixing may contribute to elevated PM, . in the morning

* Localized concentration profiles on New Year’s Eve/Day are consistent with
Inhomogeneity of PM, ¢ In Phoenix

* Alir quality action may be able to increase spatiotemporal density and increase
awareness of air sensors and air quality
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Thank you!

23


https://www.12news.com/article/weather/talking-weather/heres-why-phoenix-was-hazy-this-morning/353450553
https://azdeq.gov/aq/ytd?year=2019&pollutant=pm25&location=statewide&type=conc#mtop
https://viewer.nationalmap.gov/theme/elevation/##bottom2
https://mazamascience.github.io/AirSensor/articles/articles/purpleair_failure_modes.html
https://viewer.nationalmap.gov/

