Wildfire smoke impacts on indoor air quality assessed
using crowdsourced data in California
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PurpleAir sensors adoption driven by wildfires?

California wildfires > 50,000 acres burned
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Bay Area: the pointy end of the PA spear

[ 57% of all global public PurpleAirs are in California: 69% outdoor, 31% indoor j
277 Y = 2 zi - 1 P e ~ (9 B HPS‘k)/ 9 N A Vacaville
16 4 ‘Rohnegt Park 10 10 2 12 18 Vacg\;lzle Z negr; a‘hr “e’:“ t' ~ @
3 15 17 16 1o Nepa 5 «@U 225 ) 9“
19 10 16 1612 11 8 o )
29 17 Pé’taclﬁr%a NG 12 Q@ e, 0
1NN, 12 e B ®V
20 13 A = X\
22 s @ O \( N .\
15 4 14 4 Oxr5)
16 13 12 11 3 @ ‘v‘e e @
12 EiW 6 12 /. N7 Q Concord @
8 sanRafael Concord 9 ( 10 ZQUY).a)) (
aniR e g 120 5 7\ ) Richmond ‘.“
Rlchgnond 12 3 (¢ [/ \? A ‘*) )
12 6 Ry @™ 8 33 NS~ YR Berke ‘_
12 . 14 ngl(()el7ey 333 o g 2 v ' 4@3\\@}
14 s 7~ N R
-y = 11 10 San Francisco ‘ ‘\V Q,’ C
San Francisco << 20 ° 6 ! 2 AN -k /an
VIR 5 ‘ = @‘y AR ‘)\ G@
51 5 18 » 185A£/)) (‘ AR SO
Dalv.Ci 23 16 15 16 15 10 DalyCity’ > \(‘ﬁh(ﬁ ')‘
y City 21 21 79N ’@@ 090
T 0O
2SBanBruno 20 11 123 Sagrun é ‘\\—\ 4
88\,
14 P N @)‘:"a 5 (=,
1§a|m-|\(43t'eo4 F{;g'loth @ ‘\( “ /55 Yep
5 0=\ &. =
15 11 4 <A \"\g N0

PR g
3 7 N )'\
'S 2115 436 B .' P‘(vu"@ﬂ\\w fg’.)\
A TR
18 5 13 e 15 SanJos1e5 \(&J’ gsanéjﬁe

6 13 4 14 97
9 13
c 1 1 ‘
2 0 A
15 15 8

10 11 ‘t. A



Study design

[ How do indoor PMas levels respond to wildfire smoke?

- Identify 1400 indoor, public PurpleAir sensors in SF & LA areas

- Match each indoor sensor with closest outdoor PurpleAir sensor
- Develop / evaluate network calibration

- Acquire building-level information from Zillow

- Apply mass-balance model to estimate “infiltrated” PMa s:
indoor particles of outdoor origin.

- Evaluate response of indoor PM2 5 to wildfire smoke



Behavioral adaptation

[ Infiltration of outdoor particles is lower on fire days. ]
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Housing characteristics
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Newer homes and homes with A/C
seem to have lower infiltration of
wildfire smoke




Homes with PA sensors have higher average Zillow values

~
|

Median Price of Homes with PurpleAir Sensors($)

—
|

% 10°

(0))
T

(&)
T

N AN
T

W
l

N
T

———-1:1 Line

® Data, sized by number of sensors in city

Behavior of
PurpleAir
owhners IS

unlikely to be

representative
of broader
population.

City Home Value Index ($)

/
"/ o
o’ ‘ 193
) |
e 10
0 1 2 3 4 O 7 8




Indoor sensors: a tale of two cities
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Key conclusions

- Buildings can and do effectively protect people from smoke.

- PurpleAir owners appear to undertake behavioral changes to reduce
smoke infiltration into their homes.

- It would be extremely useful to have a more representative sample
of indoor air quality with LCS.

- Opinion: the LCS community has insufficiently emphasized the
opportunity to better understand indoor exposures. This is a real
opportunity.



