Supplement of

Performance Characterization of Low-Cost Sensor Observations
During Long-Term Deployments in North Carolina and Rural

Malawi
Ashley S. Bittneret al.

Correspondence tAAshley S. Bittner (asbitthe@ncsu.edu)



28

29
30
31
32
33
34
35

36

37
38

39
40
41
42
43
44
45
46
47

S1 Details ¢ monitoring equipment

The ARISense sensor package is showFidgiire S; see Cross et al. (2017) for full descriptidersion 2.0 added a
GSM cell module and replaced the-B%21 with the OxB431 sensor (Alphasse Ltd., UK). The ARISense sensor
packages used AC or DC power and dreim3W on average. In rural Malawi, units relied on a DC power system of

four 9-Watt solar panels and fou2,000mAh rechargeable batteries; batteries were in a separate weathed

housing with a single bus connected to the ARISense unit. Raw data were sampl&f) eeegnds, integrated, and

stored as daily data files on an internal USB drive. Duringoyepént in Malawi, data files were periodically sent via

email or uploadetb a shared Google Drive by an-site local assistant using an Android phone.

Figure Sl: Image of ARISense(Version 1.0)interior (left), including integrated circuit board and internal de

logging systemimage of ARBense in deployment setting (right) with solar panel power system moant

Village 2 site in Mulanje, Malawi.

The MicroPEM usga proprietary software to provide rdahe mass concentration estimates from the nephelometer.

We did not apply any correction factors and the interrgiesivas set to 1. The filters were equilibrated @imate

controlled weighing chamber for 24 heu{22 = 2 °C, 35 = 2.5 % RH) and charge neutralized with Polonium and
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S2 Details of precollocation in North Carolina

This study was conducted in 2017, before standardized protocols were developed. The variable collocation periods
used in this study were constrained by equipment malfunction, limited field personnel in Malawi, and international
travel timelines. Recent U.S. EPA guidelines for supplemental air sensor performance assessment suggest 1) a
minimum of 30 days (720 hours) of collocation, 2) two collocations during two different climatic seasons OR at two
different sites, 3) a 2#our averaging interval for the sensor and reference data, and 4) a 75% completeness

requiremen{Duvall et al., 2021a, b)

Figure S2: Image of ARISense at reference monitoring site (left) and Google &sidhimage of location of
Triple Oak monitoringsite, Morrisville, North Carolina, 27560 USA. Image sour€eGoogle Earth 2021Google
EarthVersion 9.143.0.QMay 1, 2018). NC Collccation Site, Durham, NC, USA35.865°N, 78.820°\WBorders and
labels; places layeAccessed: August 19, 2024C DEQ link to data available from:
https://xapps.ncdenr.afapn/ambient/AmbtSiteEnvista.jsp?site=371830021



https://xapps.ncdenr.org/aq/ambient/AmbtSiteEnvista.jsp?site=371830021
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Figure S3: Scatter plots of raw differential voltage data from each gas sensor (rows) in each monit
(columns) during preollocation in NC. Linear fit coefficients (y = mx + b) and the Coefficient of Determina

(R?) are showrfor each moniteimonitor gas ensor pair. Data points are colored by ambient temperature.
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Figure $4: Time series of P PM..5 and PMy mass concentration measurements from ARI013, ARI014,
ARIO015 during predeployment cthocation in North Carolina (left); Line color indicates ARISense unit numt
Scatter plots of Pk mass concentration measurements from ARI013, ARI014, and ARIi@/iE)( Point color
indicates relative humidity conditions. Linear regression coeffisignt= mx + b), fit line (red line), and th

Coefficient of Determination (B are shown for each paired comparison; A one to one comparison line is ¢

as thedotted black line.



65 S3 Details of OPGN2 Collocation in Malawi
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Figure S5: Scatter plots ofincorrected®M; s mass concentration measurements from the AlphasenseNQP
sensor in ARIO23 compared to measurements made by thecorassted MicroPEM nephelometer durir
collocation in Malawi. Thredestswere conducted over 130 hours. Point color indicates relativeidity

conditions. Linear regression coefficients (y = mx + b), fit line (red line), and the Coefficient of Determil

(R?) are shown for each paired comparison; A one to one comparison line is shown as the dotted black li
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Figure S6: Scatter plots of (a) uncorrected and (b)-Bbtrected PMsmass concentration measurements fri
the Alphasense ORN2 sensor in ARI023 compared to measurements made by thecaressted MicroPEM
nephelometer during collocatiomMalawi (1-min resolution) Point color indicates relative humidity condition
Linear regression coefficients (y = mx + b), fit line (red line), the Coefficient of Determinatfn riiRkan
absolute error (MAE), and the coefficient of variation (eW§ shown for &h paired comparison; A one to ot
comparison line is shown as the dotted black line.
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70  Table Sl: (Top) Metrics fromthe MicroPEM and OPGN2 observationgwith and without RH-correction) during
71  collocation for three averaging interval Metrics for RHcorrected, ihr averaged data stratified tmbient

72  concentration (as measuredMicroPEM), RH, and wind directioare givenin subsequent tabldselow.

Averaging Interval Slope | Intercept R2 MAE Cv
1 min 1.6 -0.07 0.1 9.0 0.7
1lhr 0.7 8.5 0.03 8.7 0.6
24 hr -0.9 24 0.2 8.5 0.5
1 min RH Corrected 0.87 0.2 0.2 5.8 0.6
1 hr RH Corrected 0.43 4.3 0.06 5.4 0.6
24 hr RHCorrected -0.27 | 11 0.1 4.2 0.5
Concentration (ug ns) Slope | Intercept | R? MAE Cv
0-5 22 |14 0.064 4.1 0.33
5-10 13 -1.2 0.025 4.7 0.16
10-15 0.5 4.8 0.004 8.5 0.11
1520 1.3 -11 0.016 9.3 0.04
20-105 0.38 | 3.1 0.174 16.8 0.36
RH (%) Slope Intercept | R? MAE Cv
10 to 20 0.47 0.5 0.356 6.2 0.67
20 to 30 053 0.7 0.725 3.8 0.89
30to 40 045 14 0.629 3.7 0.59
40 to 50 053 16 0.432 4.2 0.53
50 to 60 0.47 21 0.379 4.9 0.50
60 to 70 0.61 0.5 0.307 52 0.47
70 to 80 0.19 9.7 0.006 7.1 0.60
8010 90 1.2 8.9 0.025 11 0.37
Wind direction Slope Intercept | R? MAE Cv
N 041 25 0.125 3.31 0.%
NE 057 0.7 0.489 3.83 0.69
E 0.51 52 0.057 6.12 0.84
SE 0.41 4.8 0.042 5.80 0.75
S 0.31 5.3 0.42 5.91 0.63
SW 045 2.7 0.148 4.09 0.62
w 0.40 2.9 0.267 3.00 0.70
NW 0.62 1.2 0.342 3.38 0.61
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Figure S8: Times series of ARISense 088&-correced PM. sconcentration during collocation in Malawi. Spike

in the time series are associated with widespread biomass cookstove use during the m@rAilg. (Bata are

colored by wind directionCookstove activity was largely associated with southerhydei

Table S2: Performance metrics of Pdmass concentration measurements from the AlphasenseNQRERI023)
compared to the mas®rrected MicroPEM nephelometer during collocation in Malawi. The number of data points in
all three scenarios are identical, but the assumed kappa value, applied af an RHcorrection algorithm, is
-offis (Dt Aimtenioketah p a
d e n s i0.6iytheiempiribaévBlde c on st &

different. ThisRHc or r ect i on
I n this

2018) .

which achieved the best agreement between an-®RC a n d
indicates an aerosol mixture with appreciable amounts of inorganics (theoretical value, based on Petters &
= 0.15

Kreidenweis (200y ) . @

and Pope at. al, 2018 (modelled and observed). Data arén6@veragedR? = Coefficient of Determination, Cv =

case

wa s

Coefficient of Variation, MAE = Mean Almdute Error.

al gorithm
t he

i s
assumed
reference

reported

based

to

dat a

be the

Kappa Slope Intercept R? MAE Cv

0.15 0.589 5.44 0.051 6.54 0.59
0.6 0.41 4.31 0.068 5.42 0.59
1 0.32 3.57 0.076 5.40 0.59

nent al
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Table S3: Performance metrics of PM2.5 mass concentration measurements from the Alpd3emiz (ARI023)

compared to the mas®rrected MicroPEM nephelometer during collocation in Malawi. The number of data points in

all scenarios are identical, but the assurkappa value, applied as part of an -Rétrection algorithm, and the

assumed densitis differentin each. ThisRldor r ect i on

al gorithm

i s

based

on

cutoffs (Di Antonio, et al. 2018)Species datas(and density) basedn Hagan & Kroll (2020) & Petters &

Kreidenweis (2007). Data are -80in averagedR? = Coefficient of Determination, Cv = Coefficient of Variation,
MAE = Mean Absolute Error.

Aerosol surcetype | Kappa Density (g ci?) | Slope Intercept | R? MAE Cv

Ammonium Nitrate | 0.67 1.72 0.42 4.17 0.076 5.32 0.59
Dust 0.03 2.6 0.58 5.88 0.044 6.85 0.59
Wildfire 0.1 1.58 1.02 11.8 0.033 12.7 0.59
Background 0.25 1.45 0.35 5.84 0.025 6.69 0.59

4 Description of assessmeninetrics

Table $4: EPA recommended performance metrics and target values fecdstvngas (ozone) and ntiale sensor
evaluation. Adapted from Tables 2SDuvall et al., 2021a, b). We use Mean Absolute Error in place of (RMSE).

t

Performance Metric O3 Target Value PM2sTarget Value
Precision Standard deviation (SCDR O 5 ppbyv O 5 g m
Coefficient ofVariation (CV) O 30% O 30%
Bias Slope (m) 1.0+£0.2 1.0+0.35
Intercept (b) 5 O b O 5[5 0 b @5 0g m
Linearity Coefficient of Determination & | ©0.80 O 0.70
Error Root Mean Square Error (RMSE) O 5 ppbyv RMSE O -3or®OBMSE O

The correlation between estimated and true concentrations is assessed using the true predictive correlation coefficient

or the

. B R i
Y p > -
where®

fiCoef fi ci e mmeasufemddts,t er mi nati ono.

actual concentration as measured by the reference instrument, and

®

For

1)

)

i is the measured concentration as measured by the ARISense monitgris the corresponding

h e



109
110  The error in the ARISense measurements compared to the reference measurements is assessetbaniagsbute
111  error (MAE):

112
113 0§60 2 nf ©)
114
115 To assesprecision;
116
B i
117 Qo = 4
118
119  where
120
121 oo Po® P -B® i (5)
122
123  To assess bias, we fit a linear regression model to compare the slope and intercept:
124
125 ® Gz0 | © (6)
126
127  whered is the slope andis the yintercept.
128

129  To estimate the intervdbr the average diurndDPGN2 measurements we ajga a BoxCox transformatiorfBox

130 and Cox, 1964)o thelinear regression model:

131

132 ® _ @ p T_ 7

133

134  with _=-0.14to obtain an error term in the linear regression model independént oandnormally distributed,

135 with zero mean and constamariance. Interval estimates for future GRE measurementsiere calculated as

136  prediction intervals

137

138 _ 0, -B HJ)HZp—ﬁ (8)

139

140 wheretisthetst at i sti c value for a given | e weereveosétransornged i f i canc
141  and used to estimate the range for futuréto measurements.he ARI023 MicroPEM measurementsere

142 & {andOPGN2 were® . Outlying observations occurring betweg® AM wereexcluded for the fit to
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159
160

converge due to high ambient RH conditions (> 75%) coinciding with periods of freshseieméssions from nearby
morning cooking activity. The analysis was completed in R {®@r8.6.0) using RStudio (version 1.2.5042) with
MASS(version 7.351.4)andggplot2(version 3.3.2) libraries.

To calculate the prediction intervals for ARI013, AR4Q and ARIO15, we used collocation data from the ARI023
Alphasense OP®I2 deployed in 2018 to the Village 2 site in Malafvigure 8). We surmise the results from the
collocation data of ARI023 can be extrapolat@the 2017 ARIO13ARI015 data set for the following reasons: a) this

is the beshvailable in situ collocatiodata for our specific deployment conditions and source aerosol, b) we observed
highly similar responses from the Alphasense @¥nits in ARD13, ARI014, and ARIO15 during collocations’(R

> 0.9), and c) weonly aimed toreportlow confidence leve(1-sigma) prediction intervals with our measurement
There arecaveatsto this approachreview studies have reported low repeatability and repedmlity across
Alphasense OP®I2 units(Rai et al., 2017)but several studies have reportegh inter-unit agreement with a cV
around 0.ZBulot et al., 2019; Crilley et al., 2018; Badura et al., 2018)

60-min averaged, RH-Corr, 3-6A excluded

30- :

™ y

1 . -7

uPEM (ug m-3)

Figure S8: Alphasense OP®GI2 RH-corrected®M, s mass concentratiorersusMicroPEM PM sconcentation data
used for the linear model; Fit line shown in blue, grey shaded area indié&ingonfidence interval in slope; Dotted
red lines ndicate68% prediction interval upper and lower limits calcelhfrom the linear model. Data are-@n

averagedData collected from-8 AM (morning cooking periods) were removied the fit to converge.



(@)

075 .
. 0.50- . . ..
E .. . - -
E 025_ ..' - * ot .."'5 L . . . ] .
a s } ’;.' - -] N * ,:.- |
@ 0.00- e toh T . 0 N g
— , - -
S ] "-" ’... .- .*
'0.25_ '- - o2 :. .. - - = *
0.9 1.0 1.1 1.2 1.3 1.4
(fit)
(b)
~05- % : -
E * "- ".- -
g . . . . .
- L] = ™ 5 .y -
-9 - : . "":r P
m i L] . g -ln T " .
8 0.0 A —
- . 8 g U ™ b
o -
o .
Il. s ,.;:. a {- - Ix‘
- . e . -

125 150 175 200 22
(fit)

161
162  Figure S9: RH-correced OPGN2 PM, s massconcentratio (1-hr averaged) linear modeésiduals and fit range
163  Residuals = difference between ORR and MicroPEM measurements; (a) raw data, and (b)cb&xransformed

164  data withoutliers occurring fron8-6 AM LT (the morning coging period) excluded.



165 S5 Details of Malawi Deployments
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167  Figure S10: Satellite map of Malawi, blue markers indic#RISensemonitoring sitesimage source® Google
168 Earth 20D. Google EartiProVersion7.3.4.8248University, Vilage 1, and Village 2, MalawBoutheastern Africa
169 Borders and labelsyer. Accessedluneb, 2020.
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173 AccessedJuneb, 202.
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Figure S12: Satellite image of Village 2 (1000ft scale), blue markers indid&tSensemonitoring sites (AR)13).

ARI013 was deployed to the Village 2 site and was mounted on the roof of the residence of the village chief (4 m
above groud) in the Mikundi village of Mulanje, Malawi for 382 days from 6 July 2017 to 23 July 2018. Image
source:© Google Earth 202 Google Earth Pro Version 7.3.4.8248ikundi village Mulanje, Malawi.36.056°S,
35.535°E, eye elevation 626 m. Borders and labels layer. Acceaseds,J2020.
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Figure S13: Satellite image ofiVillage 10 (1000ft scale); blue arkers indicatéRISensemonitoring sites (ARI014).
ARI014 was deployed to Village dite and was mounted on the roof of the residence ofiltage chief (4 m above
ground) in the Makaula village of Mulanje, Malawi for 384 days from 11 July 2018 to\3QQ18.Image source®©

Google Earth 202 Google Earth Pro Version 7.3.4.8248akaula village Mulanje, Malawi.16.045°S, 35.555°E,

eye elevation 45 m. Borders and labels layer. Accessed: June 5, 2020.
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Figure S14: Satelitemage of #AUNni versityo (10 0 6cobstmonitorimg sites (ARIGLE)uU e
ARIO015 was deployed to the Universiite and was mourdeon the roof of an office building (7 m above ground) at
the Bunda College of Agriculture in the Lilowg University of Agricultural and Natural Resources near Lilongwe,
Malawi for 382 days from 25 June 2017 to 13 July 204tge source® Google Earth 202 Google Earth Pro
Version 7.3.4.8248Centre for Agricultural Research, Lilongwe University of Agltare and Natural Resources
Bunda Malawi. 14.180°S, 33.774°Eeyeelevation 1125 m. Borders and labels layer. Accessed: June 5, 2020.
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Figure S15: Data recovery rate (%) for theykar deployment for each ARISense monitor airttespective sitega)
shows data recovery by sensor tygieere CO = carbon monoxide, NO = nitric oxide, NO2 = nitrogen dioxide, O3
= ozone, and OPC = Optical Parti€leunter (b) shows data recovery by seagosing the Temperature sensor data
recmvery rate) where DJF = DecemhlamuaryFebruary, MAM = MarckhApril-May, JJA = Junduly-August, and
SON = SeptembeDctoberNovember



199  S6 Details ofremote sensing data
200 MOPITT and MERRA2 data were obtained for the Village and University sites. ThédARtata (University) was
200 Il ocated far enough away and was dissimilar enough
202
203 Table S5: NASA Giovanni informatiorused to obtaiMOPITT observation$or two locations in Malawi
Data product Spatial Resolution | Temporal Resolution | Date Range
MOPITT (satellite Time Series, Area 1° Monthly 20170701 to
observation): The Averaged of 201807-31

Measurement of Pollution
in the Troposphere
(MOPITT) sensor
launched aboard Terra
satellite

Multispectral CO
Surface Mixirg Ratio

(Daytime/Descending

monthly ()

User Bounding Box
("Villages")

User Bounding
Box ("University")

Data Bounding Box
("Villages")

Data Bounding
Box
("University")

35.5555°-16.0451°,
35.5555°-16.0451°

33.7744°-14.18°,
33.7744°-14.18°

36°,-16°, 36°,-16°

34°,-14°, 34°,-14°

204
205 Table S5: NASA Giovanniinformation used to obtaillERRA-2 observation$or two locations in Malawi
Data product Spatial Resolution Temporal Date Range
Resolution
MERRA -2 (global Time Series, Area 0.5° x 0.625° Monthly 201707-01 to 2018

206
207

atmospheric reanalysis):
The ModernEra
Retrospective analysis fol
Research and Application
Version 2 (MERRAZ2);
MERRA-2 Model

M2TMNXCHM v5.12.4

Averaged of CO

Surface Concentratiol

(ENSEMBLE)
monthly 0.5x 0.625
deg. [MERRA-2 ()]

User Bounding Box

User Bounding

Data Bounding Box

07-31

Data Bounding Box

("Villages") Box ("University") ("Villages") ("University")
35.5555°-16.0451°, | 33.7744°,-14.18°, 35.625°-16°, 33.75°,-14°, 33.75°,
35.5555°-16.0451° | 33.7744°:14.18° 35.625°,-16° -14°

from
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213  Figure S17: Scatter plot of University faxis) and Village (average fro¥illage 1 and 2 (x-axis) monthly mea@O

214  concentratior{calibrated with the kNN Hybrid modelA oneto-one line is shown as the dotted black line.



215  S7 Comparison of NC collocation and Malawi deployment
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216

217  Figure S18 RH (left) and Temperature (right) normalized frequency histograms for the collocation (grey) and
218 deployment (car) environments for all three ARISense monitors. Histogram @atlicates ARISense unit number
219 in deployment environment.
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Figure S19: NO (left) and NO2 differential voltage (right) normalized frequency histograms for the atdio¢grey)

and deployment (color) environments for all three 8&ise monitors. Histogram color indicates ARISense unit

number in deployment environment.
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Figure S20: Ox (left) and CO (right) differential voltage normalizedduency histograms for the collocation (grey)

and deployment (color) environments for all three ARISense monitors. Histogram color indicates ARISense unit

number in deployment environment.
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231  Figure 21. Dew point (left) and presser(right) normalized frequency histograms for the collocation (grey) and
232  deployment (color) environments for all three ARISense monitors. Histogram color indicates ARISense unit number
233  in deployment environment.
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235  Figure S22: Bivariate distributions 0ARI014 NQ differential wltage RH, and Tdatacollected during collocation
236  (blue) and deployment (orange) madeng kernel density estimatioNC = North Carolina, V1 = Village 1.
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239  Figure S23: Diurnal trends of calibrated ozone data from ARIO13 (Village 2 site) before Dec 2017 (left) and after
240 Dec 2018 (right). Thick line indicates hourly mean, shaded ragaioates interquartile range. Midnight is the zero
241  hour. Line color indicates model typdours ae in local time.
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244  Figure S24: Bivariate distributions 00y voltage and temperature datallected during the first half of deployment
245  (July-November 2017 orang@ and in the second half of deployment (December 2y 2018i blue) for each

246  ARISense monitor using kernel density estimation.



247 S8 Comparison of OPGN2 collocation and deployment in Malawi
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248

249  Figure S25. ARISense émperature (flow cell and box), dew point, relative humidity, presanck flow rate
250 normalized frequency histograms for the 48fur ARI023 OPCN2 collocation(grey) in Malawi and the -Year
251  deployment in MalawiARIO13 ingreen.)
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Figure S26: CO differential voltage, Phsmassconcentration, wind speed,dwind direction normalized frequency

histograms for the 138our OPGN2 collocation (ARIO23 in grey) in Malawi and theykar deployment in Malawi

(ARI013 in

green)

S9 Comparison of first and last month of deployment data

Histograms of T and RH from JuR017 and July 2018 suggest the range in conditions was the same for both years,

particularly for temperature (Fig28). However, for the Village 2 site, the average and maximum RH were higher by

10-15% in July 2018 compared July 2017. Further, the rae temperature was 2° cooler in 2018. Conversely, at the

University site in 2018, the average RH was 6% higher, while the minimum RH was 5% lower, compared to 2017

suggesting more variable environmental conditions in the segead However, for the Vilge 1 and University

sites, the mean temperatures were identical for both years.
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268
269  Figure 28 Bivariate distributions of data collected during the first month of deploymeit 2D017) and data
270 collected one gar later in the last month of deployment (July 2018) for each ARISense monitor using kernel density

271  estimation.
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272
273  Figure S29: Diurnal trends of raw, uncalibrated voltage readings from July 2017 (left) and July 2018 (rightyhfor ea
274  ARISense at each respective monitoring locatidhick line indicates hourly mean, shaded region indicates

275  interquartile range. Midnight is the zenour. Line color indicatesensor
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280  S10 Details of highconcentration biomass burning emission experiments

281 Emissions measurement equipment, described in Champion and Grieshop (2019), placed near the source measured
282 mean CO concentrations of 800 ppb and maximum CO coentrations of 208800 ppm. The ARISense were

283 placed further away (8 m) from the sourceCO sensors saturated (at 5 ppm) for much of the testing period.

284  Depending on the source type, these experiments ranged frdié f2@urs. ARI0O13 was used for 3 exipagnts (75

285  hours totd and ARIO14 was used for 4 experiments (100 hours total).

286  S11 Details of PosDeployment Collocation in North Carolina

600 —
0 500
2 . T 400-
3 < 300
o o
£ -10- £ 200
o a
3 454 Y = 0.0003x - 5 8 100
. R2=0.012 04
: I T T T | T T T I T I T 1
-2000 0 2000 0 200 400 600
Ox Diff 013 (mV) CO Diff 013 (mV)
20 30+
Y = 0.44x + 0.77
- Y =1.01x - 0.43 = 20 R2=0.67 40
S R2=0.88 > 1
g 10 g "
= E a
s 0 a 20 3
£ T 10
a o
N o] 0
% =10 z
=20 -, | | | , T T T | |
-20 10 0 10 20 -10 0 10 20 30
NO2 Diff 013 (mV) NO 013 Diff (mV)

287
288  Figure S31: Scatter plots of raw differential voltage data from each gas sensor in ARIabdsfyand ARIQ3 (x
289  axis) measured during pestllocation in North Carolina. Linear fit coefficients and Pearson correlation coefficients

290 are shown for each monitononitorgas sensor pair. Data points are colored by ambient temperature.
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reference data (&xis) during postieployment colloation in North Carolina.




0 300
> S
:E: 5 E  200-
O 3
S 10 <
e S 100+
[ o
< 154 <
0 —
T T T T T T T T T ¥ T !
0 20 40 60 80 400 800 1200
Reference (ppb) Reference (ppb)
12
S 54 —
E T 8-
S o o
g T 47
= =]
g Z
< < 0+
=10 -
I T T T T T T I T I I
0 10 20 30 40 50 60 0 50 100 150
Reference (ppb) Reference (ppb)

294
295  Figure S33: Scatter plts of raw differential voltage data from each gas sensor in ARIOBki§) compared to

296 reference data (&xis) during postieployment collocation in North Carolina.
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Figure S35: Time series ofaw NO differential voltage data from ARI0O13 and ARIO14 and NO reference data

(black) during postieployment collocation in North Carolina.
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Figure S36: Scatter plots of kNMNalibrated data from each gesensor in ARIO13 (3axis) @mpared to reference data
(x-axis) during postieployment collocation in North Carolinkinear regression coefficients (y = mx + b), fit line
(red line), the Coefficient of Determination3jRire shown for each paired comparisArone to one comparisoimé

is shown as the dotted black line.



