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Backgrouhd

A Froml0/29/202t 12/25/2020, thiRedspirasensors were deployed at the South Coa
AQMD stationary ambient monitoring site in Rubidoux and waysidenvaitie-ederal
Equivalent Method (FEM) instruments measuring the same pollutants

A Redspiré units testgd A MetOn8AM reference instrument
U Particle sensapticalnorFEM (PMS5008antower U Betaattenuation monitor
U Each unit reports: RiEhd Pl (eg/n?), temperaturdd) and (FEM PML& PM)
RH (%) U Measures BM& PM, (g/n3)
U Unit cost: $180 U Unit cost: ~$20,000
U Time resolutionmn U Time resolutionhd

U Units IDs: 0083, 0084, 0085
A Teledyne API T646férence instrument
U Optical particle courft&i| PY

U Measures BM& PM, (eg/n3)
U Unit cost: ~$21,000

U Time resolutionmin

A Met station

U Measures T, RH, P, WS and WD
0 Unit cost; ~$5,000
U Time resolutionmin




Datavvalidation&aecovery
A Basic QA/QC procedures were used to validate the collected data (i.e. obvious outliers fne

and invalid dgpaints were eliminated from thasethita
A Data recovery from all units was ~ 96% for all PM measurements

Redspirainteamadel vartability

A Absolute intraodel variability was ~ 1.30 and 1.29qud?M-and Py} respectively
(calculated as the standard deviation of the three sensor means)

A Relative intraodel variability was ~ 6.9% 8&tfor PMsand Py} respectively
(calculated as the absolutenmadel variability relative to the mean of the three sensor me
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Refterence dnstrements; S M
FEVEBAMand FEMOT640

A Data recovery for RMom FEM BAM and FEM T640 was ~ 98% and ~ 100%, respectively.
A Very strong correlations between the reference instrumgyreefmsuPdmments2(R0.91) were observed.
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Reterence dnstremeAts;,PM
FEMEBAMNand40640

A Data recovery for Rldom FEM BAM and T640 was 99% and 100%, respectively.
A Strong correlations between the reference instrumegisdfasir¥ments?(R0.88) were observed.
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5-min mean PM, s conc. (ug/m?3)

FEM T640
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| A TheRedspiraensors seemed to track thg P
I A\ ‘J;ﬁ diurnal variations as recorded by FEM T6
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unitooss A TheRedspiraensors showsttongorrelation
with the corresponding FEM T640 d&a R
<0.88)

A Overall, thRedspiraensors overestimated t
PM, : mass concentrati@ssneasured by FE
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Retspiras TE84 04PN Smimrmean)

Redspira vs T640 A TheRedspiraensorshowed weaorrelations
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1-hr mean PM,  conc. (ug/m?3)

FEM T640
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1-hr mean PM, conc. (pug/m?3)
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Redspira vs T640

A TheRedspiraensors showed weak correlati
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24-hr mean PM, 5 conc. (pg/m?3)
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A TheRedspiraensors seemed to track thg P
diurnal variations as recorded by FEM T6
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A TheRedspiraensors showed very strong
correlations with the corresponding FEM
data (0.91<?°R0.93)

A Overall, thRedspiraensors overestimated t
PM, : mass concentrati@ssneasured by FE
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24-hr mean PM,, conc. (pug/m?3)

T640

Retspiras TE84 0Py 24hr mean)

Redspira vs T640
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A TheRedspiraensors showed weak to modefate

correlations with the corresponding T640 d

100 (0.48< R<0.52)
80 A Overall, thRedspiraensors underestimated
o PM, mass concentratiassneasured by T64
A TheRedspiraensors seemed to track thg P
40 | diurnal variations as recorded by T640
20 \ A
Ik,
0

10/29/20  11/12/20  11/26/20  12/10/20  12/24/20

PM,,(24-hr mean,>g/m?3) PM,,(24-hr mean,>g/m3) PM,,(24-hr mean,>g/m3)
100 100 100
: 0' Q.
o [ [
80 % . 80 e . 80 $ o
° o o _ o o o _ o o
60 ©® o’. ..o"ooo S 60  ® [ .0"000 = 60  © l. (3 “0.00
L = *. 3 = By
¢ ~' ¢ 'o"-".o “0 o
40 .-‘;’. 40 @ 40 oPe,
@® oo .‘ oo ‘e ee
[ ] [ ] [ ) [ ]
20 ¢ 20 o 20 o
y = 0.9778x +30.217 y = 0.9517x + 33.078 y = 0.9731x +33.191
0 R2=0.515 0 R2 = 0.5006 0 R2=0.4816
0 20 40 60 80 100 0 20 40 60 80 100 0 20 40 60 80 100

Unit 0083 Unit 0084 Unit 0085



1-hr mean PM, ¢ conc. (ug/m3)

FEM BAM
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1-hr mean PM, conc. (pug/m?3)

FEM BAM

BAMNBRMI:-hr mean)

Redspias
Redspira vs FEM BAM
——GRIMM —— Unit 0083 —— Unit 0084

A TheRedspiraensors showed very weak
correlations with the corresponding FEM
data.20< R<0.23)

A Overall, thRedspiraensors underestimate
PMmass concentrations measured by F
BAM

A TheRedspiraensors did not seem to track
PMdiurnal variations as recorded by FE
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24-hr mean PM, 5 conc. (pg/m?3)
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24-hr mean PM,, conc. (ug/m3)
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Summary:\PM

Average of 3

S B Redspirars FEM BAM & FEM T6RWj FEM BAM & FEN640 (P 3g/r)
Average SD MBE  MAE RMSE Range during th
i i R Slope Intercept Gald)  Goid)  (agind) Ref. Averag Ref. SD "o 0 o

5min| 19.0 16.8 0.73t00.870.64t00.7¢ 2.5t03.3 1.5t04.24.7t0o7.1 6.1t010.9 16.6 13.3 1.1to 239
Lhr | 191 16.2 0.74t00.890.5800.7¢ 1.9t03.2 1.5t%6.6 4.5t08.7 5.8to 11.3| 14.5 t0 16.t11.2 to 13 O0to 165.1
24hr | 19.0 11.2 0.8%0 0.9:0.580 0.7' 1.4t03.7 1.4t6.4 3.1t06.6 3.9t08.3| 14.5t0 16.t 6.9t0 8.6  3.41t0 39.7

Average of 3

Sensors, PM Redspirasrsvs FEM BAM & T648V, FEM BAMnNd T640 (PM3g/nT)
?;/g/mn?s))( (3;%) R Slope Intercept (2?]?”%) (2/;'?‘5) g g//l:g Ref. Averag Ref. SD R&Tgi\i;[}gg;g
5min| 22.4 204 0.31t00.370.86t00.9¢ 32.5t034.0 '?ZZJ;O 32310 409042 539 323 4110749
Lhr | 226 19.8 0.2000.400.6%00.97 31.7037.0 '?225'3%0 23'2#80 38.1t041.] 52.31053.30.1t0 30 4.0 to 349
24hr | 225 13.6 0.3500.520.73(00.9¢ 30.2036.4 '?225%0 23'2%0 31.21035.] 52.2t0 53.116.6 t0 18  15.3t0 96.5

1Mean Bias Error (MBE): the difference between the sensors and the reference instruments. MBE indicatestustendedeyestithateg negative MBE value
or overestimate (positive MBE values).

2Mean Absolute Error (MAE): the absolute difference between the sensors and the reference instruments. Tthe tagher MaEsvakrasnt errors as compare
the reference instruments.

3Root Mean Square Error (RMSE): another metric to calculate measurement errors.




5-min mean temperature (°C)

Retspiras Sotith GoashAQMD Met Station
(Temperaterengsinnmean)

Redspira vs South Coast AQMD Met Station A TheRedspiraensorshowed strong\/tery
South Coast AQMD Met Station Unit 0083 Unit 0084 Unit 0085

50 strong correlations with the corresponding
Coast Met Station dat86< R<0.92)

A Overall, thRedspiraensors overestimated t
temperature measurements as recorded
Coast Met Station

A TheRedspiraensors seemed to track the d
temperature variations as recorded by So
Coast Met Station
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