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Introduced during last Showcase

cclarity A aetuiaes

Black
Carbon
MODULE

Ssensiny g-as-a-Service™

Accurate Air Quality Data at Scale

1

Black Carbon Module Global Calibration Add-On Services
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Introduced at the Deploy anywhere

I(]St ShOWC(] se e Integrated heat shield & upgraded pump designed
for multi-year outdoor use

B I q c k ca r bo n e Optionally solar-powered with battery power system
Module Low-maintenance

e Easy to replace tape cartridge (once a year on average)

e Device status and notifications on Clarity Dashboard

cclarity A aetuiass

Research-grade measurements
e Accuracy comparable to Gold Standard (Magee AE33)

Black
Carbon
MODULE

e Real-time source apportionment
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Introduced at the
last Showcase

Global

Calibration

450+ 2,000+

Collocated Collocation

Clarity Nodes
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EPA Fire & Smoke Map
without Clarity
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Introduced at the
last Showcase

Add-On
Services

i Thomson
2 Environment tal
R Systems

www.thomsongroup.com.au

National
Environment

= Agency
Safeguard - Nurture < Cherish

For the better

ADB

ASIAN DEVELOPMENT BANK

COLORADO

Alkali Environmental
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Sensing-as-a-Service™

cclarity A aermans

Black

Carbon
MODULE
cclarit

Air Monitoring Equipment
Measures all key air pollutants
Quick and easy installation
Solar-powered, always online

Modular design for expandability

Low-maintenance with free warranty

Clarity Cloud & Software

Cloud-based data analysis
* Natively-integrated loT dashboard
* Secure data pipeline & storage
* Powerful APlIs, analytics and

visualization

Air Quality Expert Team
Scalable project support

* Highly qualified air quality experts

* Accurate and reliable data through
Remote Calibration

* Responsive project management
enabled by modern software stack
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Guiding principles for Clarity products

Answer more Trust Accelerate your
questions your data impact
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Answer more
questions
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Two hew Add-On Modules

Multi-Gas Module Dust Module
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Weather/UV resistant
(IPX3 Rated)
Global cellular
Solar connectivity
powered
cdlany
PM, Easy installation
NO, <10 minutes

Node-S provides power &

cellular connectivity
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Multi-Gas Module

Criteria pollutant and traffic emissions monitoring

Measurement Parameters

e (Carbon Monoxide (CO)
e Ozone (O,)
e Nitrogen Oxides (NO, NO,and NO )

Specifications

e Solar-powered — runs on Node-S power system

e UV-resistant, weatherproof housing

Available for purchase!
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Multi-Gas Module use cases
CO and wildfires

° CO is a byproduct of combustion, emitted by both wildfires and urban sources.
° Wildfires produce significantly more PM, _ per unit of CO than urban sources.

° The PM, -to-CO ratio helps distinguish wildfire smoke from urban pollution.

NOx and traffic

° High NO and NO: levels identify traffic-related pollution hotspots.

° A higher NO-to-NO:z2 ratio indicates fresh emissions near the source, while a lower
ratio suggests chemical transformation as the air moves further away

O3 non-attainment and smog formation

° Quantify diurnal pattern of NO, (morning, evening peaks) and O, (afternoon peak)

° Elevated NOx and Os together signal strong photochemical activity and smog
formation.
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An example from Berkeley

Clarity Multi-Gas Module NOx, O3, and CO Concentrations
100
e NO! . .
* NOx emissions from
/ morning (8 am) rush hour — :

8 NOx emissions from evening (8 pm)
traffic/cooking/heating
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An example from Berkeley

CO [ppm]
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NOx [ppb]

Clarity Multi-Gas Module NOx, O3, and CO Concentrations
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Multi-Gas =
MODULE -

Measures co, 0, &0, G

An example from Berkeley

Clarity Multi-Gas Module NOx, O3, and CO Concentrations
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Preliminary performance data
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Dust Module
Accurate coarse mode PM detection
Measurement Parameters

e Particulate Matter (PM10)
e Total Suspended Particles (TSP)

Specifications

e TBD, still under development

e Contact Clarity if you are interested in pilot testing!

Available for pilots!
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Dust Module use cases

Fence-line dust control

° Ideal for industrial sites, mines, and construction sites

e Captures both fine particles (equipment exhaust) and coarse
dust (blasting, drilling, earth-moving)

Community monitoring & transparency

e  Builds trust by sharing real-time dust data with communities
neighboring industrial operations

e Quantifies visible dust clouds and shows mitigation efforts
Health impact quantification

e Quantify coarse mode PM levels in areas with high natural dust
resuspension, unpaved roads, wildfires ash
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Objective: Identify monitoring site with challenging test conditions.

Criteria:
e PMoa.ssand PM1o FEM instrumentation
e Frequent PMio concentrations peaks (>250 pg/m3)
e Distinct PM2.5 / PM1o regimes (dust + urban sources)
e Elevated median PMaio levels

X IIHT
rr—

Finding: Calexico satisfied all criteria.

) CALEXICO UNIFIED
. SCHOOL DISTRICT
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Zoom in on that! Enhance!
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Zoom in on that! Enhance!
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Guiding principles for Clarity products

Trust
your data
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Automated QC

PM2.5 Mass Concentration [ug/m?3]
ug/m?d
250

200

50 2024-07-24 05:00 | 130.64 pg/m?

0 M QC invalid
2024-07-23 01:00 2024-Q Click on marker for details -07-24 05:00 gl




Automated QC in the Clarity Cloud (‘fclarity

QC flags to easily identify suspicious measurements

Time Series Multiple Parameters Temporal Heat Map Deviation Scatter Wind Rose Minimize Close

PM2.5 NowCast AQI (US EPA] ¢
Qe ) Value Details
180 !
! Datasource name: Scotts Valley Middle School
150 | Datasource ID: DKUWF3436
| Metric: pm2_5ConcMassNowcastUsEpaAqi (D
Time(UTC): 2024-07-24 22:00 UTC+00:00
120 Time(Local): 2024-07-25 00:00 UTC+02:00
H Raw: 153
A Value: 153
90 : calil ion- i
Scotts Valley Middle School Status: callbiatan: eady O
QC assessment: invalid 4
2024-07-22 23:00| 106
3 QC Flags:
60 QG Tewmtic « PM2.5 mass concentration-to-number ratio out of bounds
Click on marker for details
% |
0

2024-07-20 2024-07-21 2024-07-22 2024-07-22 22:58:35 2024-07-24 2024-07-25

tration
Scotts Valley Middle S...  x @ curity
Datasource ID: DKUWF3436 (J Ref Stati
Scotts Valley Mi... All groups | | p . eference Station
Currant Device ID: AKH03534
[X] Wind Roses{_ ® Average PM2.5 NowCast AQI .
0-50
=] 43634
. : 51-100
Averaged over selected time period
I 101150
Madnt H About datasource  Show in Plot (D) [ 151-200
@ ) Il 201-300

mefe i 300
Mark

Bonny Door



Automated QC in the Clarity Cloud (‘.?Clarity

QC flags to easily identify suspicious measurements

Time Series Multiple Parameters Temporal Heat Map Deviation Scatter Wind Rose Minimize Close

PM2.5 NowCast AQI (US EPA) e Beidis
180
DT Name ® Severity ® Applied if ®
QC.1.00B.001 PM2.5 mass concentration out of bounds Invalid Raw PM2.5 mass concentration reading outside range of 0 to 3,000 ug m-3
. QC.1.00B.002 PM2.5 mass concentration-to-number ratio o... Invalid Raw PM2.5 mass concentration is greater than 400 ug m-3 and raw PM2.5 mass concentration-to-number concentration ratio is greater than 2

QC.1.00B.003 NO2 concentration out of bounds Invalid Raw NO2 concentration reading outside range of -500 to +500 ppb
QC.1.00B.004 Temperature internal out of bounds Invalid Raw Temperature reading outside range of -40 C to +70 C
QC.1.00B.005 Relative humidity internal out of bounds Invalid Raw RH outside range of 0% to 100%
QC.1.00B.006 Black carbon All sources mass concentration ... Invalid BC all sources mass conc outside range of -400 to +500,000 ng m-3
QC.1.00B.007 Ozone out of bounds Invalid Ozone concentration less than -4 ppb

| QC..0OB.008 Wind speed out of bounds Invalid Wind speed outside of range of 0 to 110 m/s [
QC.1.00B.009 Wind direction out of bounds Invalid Wind direction outside of range of 0 to 360 degrees
QC.1.00B.010 Temperature ambient out of bounds Invalid Temperature outside of range of -90 to +75 degrees celsius

l

0
About datasource  Show in Plot (D) [ 151-200

@ @ [l 201-300
mefe i 300
Mark



Automated QC in the Clarity Cloud

Data Cleanup Toggle to easily remove QC-flagged measurements

cclarity
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Overview

Datasources

Analytics

Devices

Organization

Reports

Admin

LeleUCICTEl PM2.5 | NowCast | AQI (US EPA) v

DDHKX2218

Measurements in view: 2024-11-20 23:00 ~ 2024-11-22 10:00 ©

Average

124.56 «

Standard Deviation

31.28 ¢

AQI Time Series
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Current source location

+
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Jublee Park
3
VALE o Dltra 4
s "9h s,
A 3 ey
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AQI Measurements Categories
¥
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Guiding principles for Clarity products

Accelerate your
impact
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@ LAUSD Know Your Air Network

New and improved OpenMap —
public data sharing platform

BURBANK

@ LAUSD Know Your Air Network

GLENDALF

USEPAAQI ®
Good

Q Search place H

Current Air Quality

BURBANK
@ USEPAAQI (32

GLENDALE. PASADENA
Main Pollutant PM2.5 ©

Altadena

SANTAMONICA  Culver City
Good

Arcadia Glendora
Measured 34 minutes ago

Alhambra
Baldwinpark  Covina
ELMONTE
Health Recommendations WEST COVINA
LESANCT G Monterey Park
Enjoy the fresh airl Outdoor activities are Hallod @)
safe for everyone. SANTA MONICA

INGLEWOOL

Culvercity

Trend

Whitter
INGLEWOOL:
DOWNEY
PM2.5 US EPA AQI v

NORWALK
A 16% worse than previous hour

FULLERTON

TORRANCE

TORRANCE  apson ANAHEIM

Clarity Sensor
Cclarity

Reference Monitor
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Customizable Branding
Configurable AQIl

Live data
Intuitive map-based Ul

Mobile friendly
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@ LAUSD Know Your Air Network

USEPAAQI @
Good

Q Search place

Easily search
location and view
relevant air quality
information

SANTA MOMICA

LONG BEACH

Clarity Sensor

cclarity g Reference Monitor E J
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|

@LAUSD Know Your Air Network

Stagg ES (6890)

Current Air Quality

54
Main Pollutant: PM2.5 &

Moderate Measured 41 minutes ago

Straightforward messaging

Health Recommendations

Air quality is acceptable. However, there

particularl

Modifiable AQI-based health tips

PM2.5 USEPA AQI &

= Same as previous hour

Clear charts

S & S T S S
e & @@ J«@ & S 0&9‘}@% R
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9 Subscribe to
unhealthy air
email
notifications
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Easily shareto o™

USEPAAQL

social mediaor |- ©®

Pacific Palisades ES (5¢ D & X

Current Air Quality N

embed on @ ==
websites with
widget builder | .

Hoalth Recommendations

SANTA MONICA
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OpenMap Plus OpenMap

@ LAUSD Know Your Air Network cclari ty OpenMap
USEPAAQI @ ® USEPAAQI Y @
Good Hazardous Good Hazardous
Q,  Search place PO Q  Search place n
Od0 v ®
] U
Crescent Hts BIEEC (959 \\ 2 X @36?5?@ - \)@
< @ ® @ GLENDQ P a [ +
Y e &
Current Air Quality ® @@ 27,@@ o - o -
“‘O @ Cd gg«w{&s o EE B § ®'. e -uroPE
B! a
‘e &g X St AR L] e:".’," i %
US EPA AQI ID £8=1® [N i B o .
T () o ‘vgorteen® O
[ J ® (988
qp ﬂ@ (X 1]
Health Recommendations @
o s : oo roncnny @ Clarity Sensor LIis. (e A
Air quality is satisfactory, and air pollution larit » ARIC
poses little or no risk. cclari Ly I Reference Monitor ®
= ® NGARTO @ Openstrecthiap /

Full-featured Included with Sensing-as-a-Service
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Guiding principles for Clarity products

Accelerate your
impact
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New
Ad d R 0 n Additional Data Network Design
Services EPM Time analysis  Workshops
Available ‘ '

Program Deployment Air Quality
Design Support trainings
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Traffic-related air pollution

in Perth, Australia

e Combination of 200+ Nodes and
modeling covering 9,730 km?

e Examples of analyses: Relationship
between traffic and road characteristics
with air pollution; Global and regional air
quality guideline exceedances, spatial
variations across local governments

e  Air pollution exposure at 37 schools

o  School-related traffic may
contribute 15% increase in NO,
levels at schools in the mornings.

o All 37 schools have recorded at
least 1 day above the WHO
recommendations for NO2
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Low Emission Zone Recommendations  JalBJ8] ASIAN DEVELOPMENT BANK

for ADB and Almaty City, Kazakhstan

e Combined multi-year 50 sensor
network with GIS data to provide
recommendations for development of
a Low Emission Zone (LEZ)

e Data layers: traffic volume, pedestrian
and bike lanes, public transit

e Identified potential hotspots of air
pollution within the city to provide
recommendations for which areas to
target for initial LEZ planning efforts
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° ° o o ° N t'O I
Air Pollution at Residential Estates in Eaviroament

Singapore near major expressways \\i Agency

Safeguard - Nurture - Cherish

e Combination of monitoring and
modeling

e Estimated air pollution
concentrations within residential
estates to inform urban
planning policies

20t049.18
1510 20
10to 15

\~L V 51010

*1a kIS N ' I Utoo

St00

L 4

e Examples: exceedances of AQG,
distance from roadway analyses,
vertical distribution, seasonal
(monsoon versus inter-monsoon)

PM; 5

* 13 g mean = |3=l39
w12 *17 %16

w15
w12
*14

* 12

https://www.undp.org/policy-centre/singapore/blog/innovative-air-quality-monitoring-singapore-insights-low-cost-sensor-study-national-environment-agency-nea
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Guiding principles for Clarity products

Accelerate your
impact
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Multi-Gas Module

Available for
purchase!
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Dust Module

Available for
pilot testing!
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PM2.5 Mass Concentration [ug/m3]

Automated QC

Available on
API| & Dashboard!

2024-07-24 05:00 | 130.64 pg/m?
QCinvalid

Click on marker for details -07-24 05:00 &)

w
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@ LAUSD Know Your Air Network

UNFIED

USEPAAQI D

Q Search place

BURBANK

GLENDALF

SANTA MONICA Culver City

INGLEWOOL

Hawtho

Clarity Sensor

cclarity Reference Monitor

THOMSON

W% ENVIRONMENTAL SYSTEM

www.thomsongroup.com.au

OpenMap Plus

Contactus
for pricing!

+612 9526 8199
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Additional Data
EPM Time

Deployment
Design Support

Program

Air Quality
Trainings

Network Design
Workshops

“ THOMSON

ENVIRONMENTAL SYSTEMS

www.thomsongroup.com.au

Add-On Services
We're here

to help!

+612 9526 8199
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Sensing-as-a-Service™

“ THOMSON

ENVIRONMENTAL SYSTEMS

www.thomsongroup.com.au +612 9526 8199

Air Monitoring
Equipment

. Multi-Gas

vooute”
lﬁ darry |
Multi-Gas Dust
Module Module
New Coming Soon

Clarity Cloud &

Software
ot 1 ‘.f\\"‘\/\ )
Automatic New
QC Openmap
New New

Air Quality Expert Team

Enhanced
Add-On Services

New
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homsongroup.com.au

Register here:

communityairsensor.org

COMMUNITY AIR SENSOR WORKSHOP
2025

March 18-19, 2025
10 AM - 2 PM ET (tentatively)
Online (link will be provided)
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For more information
please contact Azlan Mirnezami
Thomson Environmental Systems

Azlan Mirnezami
TES AQMS Category Manager
azlanm@thomsongroup.com.au





