From Data to Decision:
Moving from Monitoring to Management

Leveraging Global
Technology for
Hyperlocal Impact in
. ‘Metro Manila




10+ years of experience with air
quality monitoring projects globally

500,000,000+ | G 10,000+ @) | ©) 250+ i | 85+countries

air quality unique deployments @ cities with Clarity air with air quality
measurements worldwide quality sensors data recorded
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Clarity Node-S: How It Works

6" % Weather/UV
resistant
(IPX3 Rated)

((tg)) Global cellular
— connectivity
(3G/4G)

Solar panel

. ( Easy installation
W2 , < 10 minutes
Measures PM2.5 and NO2.

FCC + CE, MCERTs certified and designed for easy deployment
everywhere, and reliable operation in adverse weather conditions.

[27],

Internal battery

“ &) Breathe Moo Mandia




Breathe Metro Manila Module

Clarity Add-On Modules:

,All‘ll

Wind Module

Determine where air
pollution is coming
from
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Ozone Module
(FEM-Capable)

Confirm ozone
attainment with this
FEM-capable device

Black Carbon Module

(Lab -Grade)

Understand
composition and
sources of particulates

Multi-Gas Module
(NOx, CO, 03)

Measure additional
gaseous pollutants -
CO, NOx (NO2 + NO)
and O3

Node-S
provides
connectivity
to Clarity
Cloud

Dust Module
(pM10)

Accurate coarse
mode PM detection
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“ Breathe Metro Manila

R ams Meto Mondo

Monumento, Caloocan 2 X

Current Air Quality

Heatth Recommendations

Senstive inchwehale shauid it tmd xR -
s others can reduce the imenaity or du

raon of outdoor activites

Move indoors if you expenence symptoms
Sy Coughing or throat imitation
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Proof Points: The Adoption Progression

Successful cities don't build a 500-sensor network overnight; they
follow a "Maturity Curve.

POLICY

ENGAGEMENT Phase 3:

Institutionalization

VISIBILITY Phase 2: Network
Expansion

Integrating data into
official policy

Phase 1: Quick
Wins

Strengthening the
"Smart Ecosystem" to

Baseline cover all districts

Monitoring to
Identify Hotspots




How Six Cities Use Clarity Node-S



Los Angeles Unified COALITION FOR & ;
School District CLEAN AR E lar lty e | e | e

| Los Angeles, CA, USA

Lcksoles SN . ® Students ~

T Main Pollutant: PM25 ©

Moderate Mearared 51 moentes a9 Unusually sensitive children: Consider making
outdoor activi intens
viosther Potutants for symptoms hortness
breath. These are signs to take it easier.
o5 10
Everyone else: Its 3 good day to be active outside.

UNIFIED o .

I Campus Oporations. v
Clarty Noges: 200+ —

Y : The Los Angeles Unified T, s AR

Know Your Air t 1 iy
“Clarity gives us the granular and Network

accurate air quality data we need to

proactively protect our students " -P"", : of '5 t’1
AL\S : 5

and staff. With more extreme
wildfires each year, it's more
important than ever to have an air
quality action plan.”

Carlos Torres
Director, Office of
Environmental Health &
Safety, LA Unified

Action Enabled:

Protect student health from
poor air quality

“ ) Broathe Metro Manda



Select School

North Valley Occupational Center

Campus Map

et by

PO
dclari

C AN € Dyend S e

Current Conditions * Updated 1 mnute ago

Air Quality at North Valley Occupational Ctr (9329)

Main Pollutant: PM25 ©
Moderate Measered 51 nwtes ago
Woather Pollutants
e PM25 10 i
Trend
PM25US EPA AQI + #) DOWNLOAD
. Same as previows hour

co

H

Recommended Actions
22 General Public v
® Students A

Unusually sensitive children: Consider making
outdoor activitics shorter and Lless intense. Watch
for symptoms such as coughing or shortness of
breath. These are signs to take it easier.

Everyone else: It's a good day to be active outside.

% Sttt v
fh Campus Oporations v
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Breathe Philly PPy Cityof

EEETIGNTN <  Philadelphia

Department of

Number of 75+ . PUbliC Health

Clarity Nodes:

“This is what it looks like when / s Srhlivaaid
overnment works. Breathe Phill
er?sures no matter your zip code, yzu : af?athe Ph“ly o \ o ! e ""”M‘" Ao
have access to real-time information ’ - R vony g pvipts e e
about the air you and your family are Y St o0 g o e s G 5
breathing. This is about transparency,
environmental justice, and giving
residents tools to protect their health. | =~

P .

Cherelle Parker
Mayor of Philadelphia > o

Action Enabled: -

Provide local, real-time air
quality data for citizens e f 8
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Open Air Chicago

I >k CDPH

s Chicago, ”_, USA Chicago Department
of Public Health
1( \ UNIVERSITY OF
Number of 275+ oA ILLINOIS CHICAGO
Clarity Nodes: School of Pubic Health
comed
“Installing air sensors across our city is _ o Ty s 2 :‘,,
imperative in assessing what risks there are sl'e 0'ies R I DL N4
and protecting our community members, g LS N R A R
especially those who are most vulnerable. TN S ¥ ey, SRS
CDPH continues to gather the best oF e AL T o
available data for all Chicagoans to guide 0SS ST S e
the development of interventions to olg T e e lan e e
improve the health of Chicagoans.” ! 5oy SH e Sreel by
Olusimbo “Simbo” Ige, - S 1
MD, MS, MPH - LN SNl PE
CDPH Commissioner . STTEB ey T e 0zie) 100 s
- | SR
) - IS S P ST e Y |
Action Enabled: - R A B
Collect data to guide targeted = . R B
air quality interventions - o Fodenl Mators ¥ PO s o
wEen N Nea Sapwaes . y ". - >
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Yerevan Citywide
Construction
Monitoring

Yerevan, Armenia

Number of 170+

Clarity Nodes:

-

' "

118 548

“Clarity’s innovative technology has
significantly improved our understanding
of urban air pollution and its impact on
public health and the environment. The
system’s accuracy, reliability, and
user-friendly interface have proven to be
extremely effective tools for both
decision-makers and the public.”

Sargis Manukyan

Director of the Technology
Management Center of
Yerevan City

Action Enabled:

Ensure AQ compliance with
construction regulations

| .
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Breathe London

Communities

C40
CITIES

London, United Kingdom

Number of

Clarity Nodes: 45O+ CLEAN

AIR

“I am delighted that Londoners will
now have access to real-time,
accurate air quality data for their
area from more than 400
monitoring sites. This will improve
awareness and help people reduce
their exposure to polluted air. and
better target efforts on improving
air quality at a local level.”

i Sadiq Khan
S Mayor of London

Action Enabled:
Improve air quality with
targeted policies

" £ Broothe Metro Manda

FUND ¢clarity

GREATER
LONDON |
AUTHORITY £

Imperial College
London



Royal Automobile Club, Tiny partic
Wgstern Australia F 3 bI;ylmpact'e"
)

' Perth, Australia %
4 Ovpirimere of PM”

“T.h.‘-u -:~d -l':-l -l
Number of Clarity Nodes: For the better ' .:';‘._::.‘;,

8 W) o v e——ad

200+ t; commmess  MEAMAINTOAdS

December 2022 Western Australis gy

.. Depariment of Health

“"Through the RAC Air Health Monitor, we want
to accelerate action to reduce vehicle emissions in

Western Australia. This requires government and

individual behavioural change. Governments in
terms of policy changes, investment and Tm'fdm No‘
education to support electric vehicle uptake and remained Perth’s
tackle congestion. Individuals in terms of domm abwa“‘y

purchasing lower emission vehicles and driving
less through considering greater use of public
transport and e-mobility devices and walking and
cycling more.”

Patrick Walker
RAC WA Executive Social and Community Impact

challenge

11.51,.

e Nt { e ot
——

Action Enabled:
Improve air quality with

targeted policies
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Breathe Metro Manila

We make air quality visible, actionable,
and publicly-accessible.

@ Real-time insights — Better protection
@ Hyperlocal data — More informed decisions

Open Access — Transparent, trusted analytics

@ Science-based metrics — Stronger, healthier cities

¢clarity @ % acri
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We Want You.

Be a leader in Metro Manila’s air quality transformation.

Core Partners

Breathe
Metro Manila
Ecosystem




Your Role Matters. .
Join Breathe Metro Manila: Better air quality is a shared responsibility.
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Where We Are Today

- Breathe Metro Manila AQ sensors in
seven (7) cities only.

‘ ';:f'f‘ g@\/‘Help us reach 100% coverage in 24 mos.

Philippines is still above the WHO
guideline value of 5 ug/m3 annual
and 15 ug/m?® 24-hour PM2.5 cycle

AIR QUALITY
ALERT



What We Can Do Now

Check the air you breathe daily:
Open the Breathe Metro Manila
monitorin%ma as faithfully as you
check PAGASA for weather status.

. Invest in your most valuable asset:
.- o/ PEOPLE. Protect your workforce and
oo citizens with hyperlocal AQ data to

= iolc manage future costs from

“em 7 productivity losses and public health
A2 Issues.

" £ Broothe Metro Manda



If you can't measure it, you can't fix it.

Now we can measure it and go beyond
“one-size-fits-all” approaches.

Join us.

‘f ) Broathe Meotro Mando
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Annexes



Breathe
Metro Manila
Ecosystem
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@ Data Contributor
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3“ Party Reviewers / Validators



The BMM Ecosystem: Roles & Descriptions

The ecosystem operates through a multi-sectoral partnership where each stakeholder plays a specific role in the
data-to-action pipeline:

1. Core Partners

Description: The primary governing body and technical leadership of the initiative.

Role: These organizations (including Ateneo BUILD, ACRI, Manila Observatory, and Clarity) provide the
scientific framework, technological backbone, and strategic direction. They are responsible for project
management, data infrastructure, and overall sustainability of the network.

2. Sensor Funders / Sponsors

Description: Philanthropic organizations, private corporations, or development agencies.

Role: They provide the financial capital required to procure and maintain the sensor hardware and the network.
By "sponsoring", they enable the sustainability and/or expansion of the network into underserved or high-traffic
areas that lack government monitoring.



The BMM Ecosystem: Roles & Descriptions

3. Data Contributor

Description: Entities that feed existing or new air quality data from their own Clarity sensor networks into the
BMM platform.

Role: This includes research institutions and local government units who share their own sensor feeds. By
aggregating diverse data sources, they help create a more comprehensive and granular "heat map" of air
quality across the metropolis.

4. Site-Owners / Hosting Partners

Description: Local businesses, schools, churches, or government offices located in strategic areas.

Role: These partners provide the physical space, and infrastructure (poles or walls) needed to host the
sensors. They act as "on-the-ground" stewards, ensuring the equipment remains secure and operational in
high-impact locations like transport hubs and school zones.

5. 3rd Party Reviewers / Validators

Description: Independent scientific bodies, auditors, and public health experts.

Role: They ensure the integrity and accuracy of the data/reports. By cross-referencing low-cost sensor data
with "gold-standard" reference monitors (like those from the DENR), they provide the necessary validation to
make the data credible for policy-making and health advisories.
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For more information:

https://breathemetromanila.org/

For the latest Air Quality Data in Metro Manila:

https://map.clarity.io/breathe-metro-manila
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Imagining the size of PM2.5

€PM25
HUMAN HAIR @xm R pariclas; oigario
Seeslf o <2.5um (microns) in diameter

{microns) in diametor

90 um (microns) in diameter
FINE BEACH SAND



‘The Usual Go-To Portal for AQ Data

AIR QUALITY
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Air Quality Monitoring Stations (AQMS) in other Cities
are for repair.

. mra .




Air Quality Index
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The Problem: You Can’t Manage What You Don’t Measure
Metro Manila’s Blind Spots

Past Air Monitoring Future of Air Monitoring

Richmond, California
Clarity network funded by California Air Resource Board (CARB)

Sparse, under-representative Localized, real-time & accurate
air quality information + air quality data

| o
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https://www.gao.gov/products/gao-21-38

Metro Manila's Blind Spots

PM2.5 NowCast Concentration
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¢ We cannot protect communities if we cannot see what they breathe.
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e Southis better (except
the threat of Taal)

e North - industrial —
traffic — Higher volume
of tfrucks

e We are still blind for
major thoroughfares,
urban corridors, CBDs

Average PM2.5 by Site Location

O

(C) OpenSereetMap contributors (C) CARTO

]

=
Average PM2.5 (ug/m’)



