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“By providing universal access to air quality data,
OpenAQ empowers a global community of changemakers to solve air inequality.”
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Air Quality Data Challenges

Central Scotland

@® Difficult to access (buried in a
website, not machine-readable)

@® Shared only temporarily

@® Notinteroperable - disparate
formats, lack of standardization
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OpenAQ harmonizes air quality data from disparate sources into one single format so
that the public can more fully maximize the uses—and ultimate impact—of the data

Aggregation

of disparate

data across
the globe
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Universal sharing
of data from
open-source

platform

info@openag.org « explore.openagq.org e

of data to
ease use

@openaq - link.openaq.org/joinslack

Harmonization

Utilization of
data by
diverse users
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About OpenAQ =20

“By providing universal access to air quality data, OpenAQ empowers o p ena q
a global community of changemakers to solve air inequality.”

rbaul ~ RussBiggs Colleen Rosales, Ph.D. Minh Nghiem Matt Lane
Executive Director Director of Technology Strategic Partnerships Applied Data Fellow Marketing
Director communications volunteer

® Founded in 2015 by Christa Hasenkopf, Atmospheric Chemist, and Joe Flasher, Software Engineer
(see origin story at bit.ly/OpenAQ-Origin)

® U.S.501(c)(3) non-profit organization as of 2018

® We celebrated our 10th anniversary on September 9, 2025: openag.org/ten-years
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=20, OpenAQ Platform

O p ena q The world’'s largest open-source air quality data aggregator and harmonizer

Data Products
R client: github.com/openag/openaq-r

Python SDK: python.openag.org

-‘ Explorer: explore.openaqg.org

explore.openad.org/getting-started

explore.openag.org

>2 billion data points OPM, ;5 Data Sources

>21,000 locations ®PM, (ground-based instruments)
139 countries @®Sulfur Dioxide (SO,) 1. Reference monitors
~14 new scientific & media ®Nitrogen Dioxide (NO,) 2. Air sensors

uses each month @®Carbon Monoxide (CO) ("low-cost"” sensors)

@®Black Carbon (BC)
@®0zone (0,)
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OpenAQ Explorer

& explore.openaq.org
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Explore the data  Why air quality? Why open data? Partners Developers About

-

ARCTIC OCEAN Y Filters
Choose a pollutant

Any poliutant

Choose location type

Reference monitor |
® iocatons 9

@  Air sensors locations @

o Showlocations with o
"~ norecent updates

SoUTHERN

Showing data from all providers

Accessing air quality data in ot

Go to https://explore.openaq.org

On the Search panel on the upper
left side, type [location name] and
choose the location from the
dropdown menu.

If there is open air quality data at
that location, you will see one or
more purple dots. Click on a dot
to see basic information about the
air monitor or sensor on the right-

hand sidebar.

Within the sidebar, click on “Show Details,” which will
bring you to a page that includes Latest Readings
and Patterns graphs.

If you want to explore other monitoring locations
elsewhere, go back to the map and pan out. Or start
over (see #2), typing in a new location name.

A If you start over, make sure to click both “Ref
and “Air sensor locations” in the sidebar.

"A‘ You can also choose “Show locations with no recent updates.”

e
&explore.openaq.org/getting-started

£
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Getting to the
Detail page

ARC Air X

Morocco

Type Air sensor

Measures PM1ug/m*, PM2.5
pg/me, RH %,
Temperature (C) c,
PMO0.3 count
particles/cm®

Source AirGradient

Reporting Updated 2 hours ago

Reporting since
26/03/2025

Latest Readings

PM1 pg/m*

PM2.5 pg/m®

RH %
Temperature (C) ¢

PMO.3 count
particles/cm®

Add tolist

Show Details

(last24
hours)

N
N
N

ARC Air

Latest Readings

f L; |.<,,gv.~-..i._=U!.'L_4“IA1 f&ﬂ; 5)-"

@ Chart shows loca times (Arica/Casablanca UTC+0%00)

Patterns

Hour of day

© Chart shows local tines (Arica/Casablanca UTC+0100)

Download
Download Data CSV

Startdate sz ©  Enddate  ojeams
Pt g/ ]
Pu25 g/ ]

9,
3q Explosthedata Whyairquality? Whyopendata? Partners

Developers  About
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Diurnal plots

Q: Which air pollutants have a dependence on
time, day, and season, and why?

Patterns

0: ppm v 2023 v

Hour of day

Five-number summary
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Patterns
0: ppm v 2022 v Update
Hour of day
19:00
7 0.056ug/m* ggth percentile
0.08
l 0.043ug/m* 75th percentile
0.07
I 0.032 pg/m* Median
0.08
NN - l 0.018 ug/m* 25" percentile
oy ITRERRREElE 0.003 pug/m*  2"% percentile
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0034~ —— SF 1
002" _ i = 5 - 5
on -8 --- e ¥
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Q: What is the median O;
concentration during a certain
day/time in my location?
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Download
sign up required
explore.openag.org/register

Download
Download Data CSV

Sign u

Limit at 1000 records or 30 days,
whichever results to a larger file

Data downloads on OpenAQ Explorer are limited to 1000 records per parameter or 30 days, whichever is larger. For larger downloads use the OpenAQ APl. Read more about the OpenAQ API at https://docs.openaq.org

Start date 04/15/2024 &) End date 04/16/2024 &)

Temperature (F) f

NO: ppb
PM1 pg/m*
PM10 pg/m?
PM2.5 pg/m*
Tc

Open using any spreadsheet viewer (e.g., MS Excel, Google Sheets,

LibreOffice Calc) or you can also use any programming language

Download CSV (3

NP
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OpenAQ API
& api.openag.org

&docs.openaq.org

R client:
#openaq.github.io/openaq-r

I;%/thon SDK:
&’python.openaq.org

Join Slack!
#link.openaq.org/joinslack

Version

\ "- T g
h‘t‘tps:// api.openaq.org : : /va : |

| |
\ \

— ——

resource

Que_ry s‘tﬁng

\

/locations :' ?lim?‘t=1ooo&f>arame‘ter=f:m25

_— e e e - —— —— — o — = = = = = = —

“"Provide me a list of locations filtered to those that measure the

parameter PM, 5 and limit the results to 1000 per page”

retrieve

Resources
2 sign
<

Sensof
API Reference

Open Data on AWS
Quick start

Sl = @ X
=29 2
openag OPeNAQ Docs Quisearch O i oAt v
About the AP On this page
Al the API H Ow 2
Quick start
This guide shows how to fetch data from the OpenAQ APL. As an exampl 1

OpenAQ location ID 8118.

up for an OpenAQ API key at htt
up, find your API key in your settings.
/\ Caution

Treat your API key as you would a password. Do not share your API key
with others. If your API key leaks, you can request a new one in your
OpenAQ Explorer account.

-u

ion details for the “New Delhi” station in New Delhi, India, wi

nag.org. After signing
equests.

nmand, including your API key in the X-API-Key

APT-KEY. with your API key (placeholder value

1 --request GET \
rl "https://api.openag.org/v3/locations/8118" \
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&aqihub.info

P e
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Documentation for air quality
indices (AQI) in one convenient
platform

Interactive calculator and
comparison tool national and
regional AQls

(35 and counting as of October 2025)

localhost:8003/indices/cana

@ localhos! da 7 Finish update

opansa Air Quality Index Hub

Color scale

) Background

Introduction The AQHI uses a color scale consisting of 11 colors for 4 risk categories:
Color scale
Pollutants Ve
Low (RSB Moderate Moderate Moderate High :ug Methods
Reporting periods 2 © ® References
Methods Note: Adapted from “About the Air Quality Health Index" (Apr. 2021), https; anada, ironment-climate- Footnotes
hange/sen sality-health ithtmi . d 13 Aug. 2024.

Indices Methods

Canada’s AQHI uses 3-hour averaging periods of PMz.5, 03 and NO. A 3-hour averaging period was chosen as i

Australia 1
more stability than a 1-hour averaging period 1.
Canada
China Note = Air Quality Index Hub
Costa Rica It is not specified if this 3-hour average is rolling. Data from at least 2 hours out of the 3-hour (ICCA) accounts for pollutant concentrations of

period is required for the AQHI calculation; if this requirement is not met, the 3-hour average is
European Union set to ‘missing’. If more than 6 rolling 3-hour averages are missing, the daily 3-hour maximum is

Finland
Color scale

The calculation procedure is described in a report outlining a recommendation for an improved AQHI 1 and is
by the Alberta government website to be the same procedure for calculating the national AQHI 2. The 3-hour
periods are plugged into the AQHI formula, a simple linear combination % each category:

Hong Kong

India

P, PM1, O3, S02 and NOz. The ICCA was
established into Costa Rica law with the
missing Reglamento de Calidad del Aire para
Setiiogiss nat Contaminantes Criterio N° 39951-51in 2016,

The ICCA uses a five-level color scale, and
numerical ranges, ranging from 0 to 100, for

e i

= Good
Unfavorable for sensitive groups
Unhealthy

W Very Unhealthy

W Hazardous

Note: Adapted from hitpsy//elmundo.cr/costa-

aire/

Methods
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OpenAQ serves:

@ scientists,
researchers, analysts

@® community
advocates

@® nonprofits, civil
society orgs

@® journalists,
communicators,
educators

@® governments

@® tech companies,
entrepreneurs

@® individuals
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openaq
Data on OpenAQ are used to:

spur, form,
analyze, assess
& enforce
solutions

Improve air
quality

inform
science &

enable
research

raise
awareness &
understanding
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Read more use-case examples:
Use Cases openaq.medium.%om

e 3 Temperature

Endronmentlioccuoatonairisks

Global impact of COVID-19 —

restrictions on NO, and O, Global Burden of Disease 2021

Keller et al, 2021. healthdata.org/research-analysis/gbd WASARU: An Air Quality Pioneer in the
Atmos. Chem. and Phys. Ambient PM pollution is a leading risk Democratic Republic of Congo
doi.org/10.5194/acp-21-3555-2021 factor for disease burden link.openaq.org/KINAQ

AQAI: Machine learning-
powered predictive

model for mapping T h= =
children’s exposure to air il b A

pollution S
aqai.xyz Predicting What We Breathe

Los Angeles, CA
ai-ag.com/MapForecast

™ 279  shootlsmoke Telegram Bot OMG Wildfires
o i omgwildfires.com
, per day Hg/m3 PM2.5 ShOOt|SmOke.app @pm'lOCheCK 0 g




34 government-level
reference PM;o and PM, 5
monitoring stations from
Peru Organismo de
.. .. Evaluacion y Fiscalizacion
Ambiental (OEFA) are
currently available on
OpenAQ

sssss

C40
CITIES

14

To determine whether interventions in
cities are making a difference, C40
estimates annual changes in air quality
using data on OpenAQ.

info@openagq.org « explore.openag.org « @openaq - link.openagq.org/joinslack

Clean Air
Catalyst

Clean Air o
Catalyst B

cleanaircatalyst.org

@® Global partnership: understanding of pollution
sources & creating strategic coalitions to enact long-
lasting change

@® Indore (India), Jakarta (Indonesia) & Nairobi (Kenya)

@® OpenAQ’'s role: to support data needs

® led by WRI & EDF

A global clean air initiative
delivered by Clean Air Fund,
£ B!‘e_athe C40 Cities and Bloomberg
ﬁ C|t|es Philanthropies.

The programme exchanges
knowledge and scales local
impact.
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Use Cases
Using Satellites Plus Ground Sensing To Tackle Air Pollution

W R

MELODIES MONET (NSF, NCAR and NOAA) University of Eastern Finland
Researchers used OpenAQ to improve the
conversion accuracy of satellite atmospheric
aerosol optical depth (AOD) data

a toolkit that helps scientists more easily and efficiently
conduct air quality research while also integrating remotely-
sensed atmospheric plus ground data.

Read more:
openag.org/about/use-cases/validating-satellite-data

=29
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Use Cases

Global validation and hybrid calibration of CAMS and MERRA-2
PM, ; reanalysis products based on OpenAQ platform

C Jin, Y Wang, T Li, Q Yuan. Atmos Environ, 2022. 118972. doi.org/10.1016/j.atmosenv.2022.118972
Highlights:

CAMS and MERRA-2 PM, s reanalysis products were validated on both the regional and global scale using global in-
situ PM, 5 observations from 2017-2019 obtained from OpenAQ.

@® These were used to validate CAMS and MERRA-2 reanalysis products

® Researchers applied machine learning models (specifically, Extremely Randomized Trees or ERT) to correct
biases in CAMS and MERRA-2 using data in OpenAQ as the reference.

@® Gap-free global daily PM, 5 concentration maps were created for spatiotemporal analysis.

16 info@openaq.org « explore.openaq.org « @openaq - link.openaq.org/joinslack
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Use Cases

Substantially underestimated global health risks of current

ozone pollution

Y Wang, et al. Nature Communications, 2025. 16, Article number: 102.
doi.org/10.1038/s41467-024-55450-0

Highlights:

@® This study used OpenAQ as the primary source of in-situ ozone

measurements to train and validate its global modelling framework.

® Measurements during 2019-2021 are collected and calculated to MDAS8
ambient O; concentrations (regarded as the ground truths).

@® Estimated that 66.2% of the global population is exposed to excess ozone
for short term (> 30 days per year), and 94.2% suffers from long-term

exposure.
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explore.openag.org
agihub.info
info@openaq.org

Have feedback on the platform?
link.openaq.org/2025communitysurvey

Get to know our partners and users
openaq.medium.com

Applications for 2026 Cohort of the
OpenAQ Ambassador program is now open!
ambassadors.openagq.org



