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Southwark Deployment — July to September Review

A deployment of 6 Vortex Air Quality sensors
were installed in Southwark for a comparison
study.

The devices are capable of measuring NO,,
Ozone (O,) and Particulate Matter (PM2.5 and
PM10). This document will review the
performance of the gas sensors against the
nearest reference stations.

Southwark Lower Road: NO,, PM2.5, PM10
Elephant and Castle: NO,, O5, PM2.5 and PM10

The Elephant and Castle reference station is a
little over 2 miles away from the deployment and
as such the data would should be considered as
a lower bound to the accuracy of the sensors.
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Southwark Elephant Southwark — Lower Vortex Air Quality
and Castle Reference Road Reference Sensors 1]

6 Vortex Air Quality Sensors were installed in proximity to the Southwark
Lower Road reference station.

The Elephant and Castle reference station is the nearest reference
monitoring Ozone.
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Vortex Calibration Procedure:

The Vortex gas sensor data is calibrated by an Al
model which takes into account an initial
calibration method for the sensors as well as the
data from a burn in period where the device's
outputs are compared against a co-located
reference station.

The sensors are retrained periodically to ensure
the data remains within the specified range. In
this case the Southwark Lower Road reference
was used to train the devices NO, and Southwark
Elephant and Castle was used to train O,

T &

X417/ ‘
¢ ,' /i n.”’.



Southwark Deployment — NO, Data @

A Week Iong perIOd at Comparison of Vortex AQM Sensor Data Against Southwark Lower Road
the Sta rt Of Se ptem ber —_— SW-AQM-01 -— SW-AQM-02 -— SW-AQM-03 -— SW-AQM-04 SW-AQM-05 SW-aQM-06 =—— SWLR

is shown here as it
showed a wide range of
variability of data.

Sunday Monday | Tuesday [Wednesday | Thursday Friday Saturday

The 6 Vortex sensors
are in good agreement
with each other and the
Southwark Lower Road
(SWLR) reference
shown in black.

NO2 (pg/m?3)

The sensors report
accurately across the
range of data levels
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Over the 3 Month
. Comparison of Vortex AQM Sensor Data Against Southwark Lower Road
ri fthe st
fhee rgcivoe re t\eNz Udy — SW-AQM-01 —— SW-AQM-02 —— SW-AQM-03 —— SW-AQM-04 SW-AQM-05 —— SW-AQM-06 —— SWLR
significant data outages 100
of the Southwark Lower
Road reference station AURN Downtime

in August as well as a
shorter one in
September.

The Vortex sensors
track the reference
station well over the full
period, even in early
September where the
levels reach their
highest. 8

NO2 (pg/m?3)
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The period in
September of relatively
high levels is matched
well and contributes to 100
a strong R?value.

Comparison of Vortex AQM Sensor Data Against Southwark Lower Road

—— SW-AQM-01 —— SW-AQM-02 —— SW-AQM-03 —— SW-AQM-04 SW-AQM-05 —— SW-AQM-06 —— SWLR

Large spike tracks
very well

Since Lower Road and
Elephant and Castle
reference stations have
good correlation, the
Elephant and Castle
reference was use to
confirm the Vortex
measurements during
Lower Road outages.

NO2 (pg/m?3)
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2021
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Southwark Deployment — NO, Data

The sensor nearest to
the reference station
was selected for clarity
and the hourly average
of the Vortex station
was compared to the
hourly reference station
measurement.

The majority of the data
seen occurs below
40ug/m”3 however the
sensors are in good
agreement across the
full range.

Vortex SW-AQM-01 NO2 (pg/m3)

Vortex SW-AQM-01 NO2 vs. Southwark Lower Road AURN
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Southwark Deployment — NO, Data

The sensors are in good

agreement across the
full range of data with
the distribution of the
residuals remaining
consistent across a
range of measured
values.

This study includes all
data for which the
reference station was
operational and no
outliers have been
removed.

Residual NO2 (pg/m3)

Residuals for Vortex SW-AQM-01 NO2 vs. Southwark Lower Road AURN

30

20

20

No outliers are rejected. Good subject for investigation to
demonstrate hyperlocal pollution, or improve calibration

techniques
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This correlation matrix
shows strong

agreement between all sw-aQM-01
closely deployed
Sensors, but shows SW-AQM-02
weaker correlation
between the two AURN SW-AQM-03

Pairwise Correlations Between Vortex NO2 Sensors and Nearby AURN Reference Stations

Corr

0.8

reference stations of

Southwark Lower Road SW-AQM-04 0.6
(SWLR) and Southwark

Elephant and Castle sw-aqu-03

(SWEC) -

SW-AQM-06
All Vortex sensors had
>0.9 correlation with
each other and SWLR,
and around 0.8 with
SWEC located 2 miles
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A week long period at

Comparison of Vortex AQM Sensor Data Against Southwark Elephant and Castle

the Sta rt Of Se ptember — SW-A0M-01 — SW-AQM-02 =—— SW-AQM-03 —— SW-AQM-04 SW-AQM-05 - SW-AQM-06 = SWEC
is shown here as It *? Sunday Monday Tuesday | Wednesday| Thursday Friday Saturday
showed a wide range of ;.

variability of data.
The 6 Vortex sensors -
are in reasonable
agreement with each
other and the
Southwark Elephant
and Castle (SWEC)
reference shown in
black.
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accurately across the 0
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Over the 3 Month
period of the study _ ,
Comparison of Vortex AQM Sensor Data Against Southwark Elephant and Castle
there no OUtageS On the - SW-AQM-01 -—— SW-AQM-02 -—— SW-AQM-03 -—— SW-AQM-04 sSw-agM-05 -—— SW-AQM-06 —— SWEC
Elephant and Castle 150
reference station,
however SW-AQM-01 40

experienced 2 short
outages where a minor
amount of data was lost.

Despite the distance
between them the ||
Vortex sensors track the o (1l 1]
reference station well |
over the full period,
even in early
September where the
levels fluctuate :
significantly.
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Southwark Deployment — O4 Data

As before the Vortex
sensor SW-AQM-01
was compared to the
hourly reference station
measurement.

The majority of the data
seen occurs below
80ug/m*3 however the
sensors are in good
agreement across the
full range.

Vortex SW-AQM-01 03 (ug/m3)

Vortex SW-AQM-01 03 vs. Southwark Elephant and Castle AURN
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Southwark Deployment — O4 Data

The sensors are in good
agreement across the
full range of data with
the distribution of the
residuals remaining
consistent across a
range of measured
values.

Similarly to the NO,
measurement there is a
noticeable unexplained
cluster of outliers from
the 22"d September

This study includes all
data for which the
reference station was
operational and no
outliers have been
removed.

Residual 03 (pg/m3)

Residuals for Vortex SW-AQM-01 03 vs. Southwark Elephant and Castile AURN
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No outliers are rejected. Good subject for investigation to
demonstrate hyperlocal pollution, or improve calibration
techniques
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Pairwise Correlations Between Vortex 03 Sensors and Nearby AURN Reference Stations

Corr

This correlation matrix sw-aq-o1
shows strong
agreement between all
closely deployed
sensors, but shows
weaker correlation with sw-aqu-03
the Southwark Elephant

and Castle (SWEC)

(>0.85) sw-aqM-04

SW-AQM-02|
0.8

0.6

0.4

All Vortex sensors had ——
>0.9 correlation with
each other and were in
good agreement with
the reference station 2
miles away. swec

SW-AQM-06,
0.2




