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The annual area burned by wildfires in Canada is increasing,
raising the risk of harmful smoke exposure

3https://ciffc.net/

As of July 15 (2025), 
nearly all the area 
burned in 2024 has 
already burned

Prior to ~2010, < 1–2 
million hectares a 
year was “normal”

In 2023, 17M hectares 
burned across Canada, 
the equivalent of a third 

of Nova Scotia’s land, 
or about 3 P.E.I.s



Exposure to wildfire smoke is associated with an increased 
risk of premature death and a range of health conditions
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https://www.canada.ca/en/health-canada/services/publications/healthy-living/human-health-effects-wildfire-smoke.html

(or search for “Human health effects of wildfire smoke 2024”)

“increased risk of premature mortality and adverse respiratory effects”

“increased risk of cardiovascular mortality and morbidity”

“reproductive and developmental effects”

“neurological effects […], cancer, and skin and eye conditions”



PM2.5 is the primary health concern of wildfire smoke,
and has the highest health burden of Canada’s key air pollutants
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Created by Jen Burgess/IsolineStudios for BC CDC

https://www.canada.ca/en/health-canada/services/publications/
healthy-living/health-impacts-air-pollution-2021.html

(or search for “Health impacts air pollution Canada”)

PM2.5 accounted for ~2/3 of 
premature mortality estimates

Fine particulate matter is small 
enough to enter the lower respiratory 
tract and pass into the blood

Wildfire smoke is a mixture of 
gases and suspended particles



Unlike typical air pollution which is concentrated in urban areas, 
wildfire smoke can impact communities across the country

6B. Nilson (c. 2024)

In 2023, smoke impacted 
the majority of Canada 
(where we had data)

Highest observed PM2.5 
concentration from any 

monitor in the zone
April-October (2023)

>100 µg m-3  is 
uncommon in Canada 
unless impacted by 
wildfire smoke

<100 µg m-3 could still 
be mild/moderate 
smoke impacts, or a 
lack of observations at 
the time/place of 
smoke impacts



It is important to be able to quickly understand 
where and when smoke is present at the surface in real time
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https://bclung.ca/lung-health/air-quality/carters-project/
(or search for “Carter’s Project”)



Traditional air quality monitoring in Canada is managed by 
each province/territory as part of the NAPS program
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These monitoring stations are expensive to install 
and maintain, largely limiting them to urban cities

www.pemberton.ca/municipal-services/air-quality B. Nilson (c. 2025)

“National Air Pollution Surveillance”

Best data – but large, costly, and regular 
maintenance from technician needed

Many monitor monikers: 
“NAPS”, “FEM”, “Regulatory”, 

“Traditional”, “Agency”



Low-cost monitors (LCMs), such as PurpleAir, are 
a cost-effective way to improve access to PM2.5 observations
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https://aqmap.ca - modelled PM2.5 with obs. from NAPS (diamonds) and PurpleAir (circles) 

No obs. for majority of this 
smoke event without PurpleAir

Dawson City

Yellowknife

Whitehorse

Fort McMurray

www2.purpleair.com

Dual internal sensors 
allow for error checking

Easy to install, just need 
a host + power + WiFi

https://aqmap.ca/


However, inequities still exist in access to nearby PM2.5 observations
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Province / Territory
Canadian Population Canadian Communities

Total Urban Rural Total Non-Indigenous Indigenous
Canada 92% 97% 70% 58% 58% 57%

British Columbia 99% 99.5% 93% 79% 81% 77%
Alberta 96% 99% 80% 77% 78% 73%

Saskatchewan 74% 91% 39% 33% 32% 34%
Manitoba 86% 97% 54% 32% 43% 14%
Ontario 92% 96% 65% 57% 64% 41%
Québec 92% 96% 73% 76% 75% 84%

Nova Scotia 86% 96% 73% 61% 59% 69%
New Brunswick 83% 96% 70% 65% 64% 73%

Newfoundland & Labrador 76% 92% 53% 43% 44% 22%
Prince Edward Island 93% 100% 87% 69% 64% 100%

Yukon 95% 99.8% 88% 81% 81% 81%
Northwest Territories 95% 100% 86% 90% 88% 90%

Nunavut 16% 20% 12% 8% 13% 7%

Estimated percentage within 25 km of a PM2.5 monitor (either a NAPS or PurpleAir) in September of 2024

Near the end of last year, ~30% of rural Canadians and ~43% 
of Indigenous communities were more than 25 km from a monitor 

B. Nilson (c. 2025)

Some prov./terr. 
have poorer access

Particularly for 
rural Canadians

As well as Indigenous 
communities, many 
of which are in the 

boreal forest which is 
prone to wildfires



We are working with partners to equitably improve access
to these critical data for wildfire smoke events
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B. Nilson (c. 2025)

Red area is where 
people/communities 25+ 
km from a PM2.5 monitor

Gold/purple areas are 
people/communities with a 

monitor in a reasonable distance

90+% population across 
each prov./terr. being 

within 25 km of a monitor 
would require installing 
additional monitors in 

91 communities



We have provided many of the PAs active in Canada, and 
the growth of the “public” network points to their usefulness

12B. Nilson (c. 2025)

Public PAs are any 
PurpleAir monitors not 
purchased by ECCC

AQSU PAs are purchased 
by ECCC and (mostly) 

installed by partners
(AQSU = Air Quality Science Unit)



However, real-time air quality data is often scattered across
multiple platforms, complicating access and interpretation
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AQmap aggregates PM2.5 observations, models, and satellite data 
in a standardised format in both English and French

14https://aqmap.ca/aqmap/en | https://aqmap.ca/aqmap/fr 

More information
Change language

More layers

Map controls

Hover over 
monitors for a 

quick summary

Click for more details 
and interactive plots

Monitor Types

Current PM2.5 
observations

Smoke related 
observations, models, 
and satellite products 
available on demand

https://aqmap.ca/aqmap/en
https://aqmap.ca/aqmap/fr


You can easily bookmark or share your preferred view 
thanks to the dynamic URL
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Language, zoom, center, and 
active layers stored in URL

Copy the URL to share 
your current view Modify layers if desired

Share the updated URL, 
or bookmark for later



AQmap has proven to be a key resource during past wildfire seasons
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B. Nilson (c. 2025)

Record number of 
daily users already 

this year, nearly 
triple that of 2023

Unprecedented 
smoke impacts across 

Canada in 2023

Typically more users 
during May-Nov



We try to display the best quality data on AQmap using 
an automated QA/QC and bias correction for LCM observations

17https://aqmap.ca
https://aqmap.ca

https://aqmap.ca

Our bias correction 
makes this PurpleAir 

more comparable to a 
nearby NAPS monitor 

Sensor “B” has failed 
high for this PurpleAir 
and has been filtered 

out by our QA/QC



I am working on a machine-learning QA/QC and 
bias correction, hoping to implement by 2026
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Current QA/QC and bias correction on AQmap New (preliminary) QA/QC and bias correction

            
                

   

   

   

   

   

    

                     

            
                

   

   

   

   

   

    

                      

More yellow = Better PurpleAir data quality from that site
Based on PurpleAir/NAPS colocation data ranging from Sep. 2016 to Dec. 2024

B. Nilson (c. 2025)B. Nilson (c. 2025)

More Canadian sites than 
original study, 4 extra 
years of observations

Some sites in the west 
have poorer performance

Better performance using 
machine learning, further 

improvements anticipated



Page-load times: (will differ by computer and network)

• Current version: ~11 seconds

• Updated version (so far): ~5.5 seconds

New features (so far):

• Improved sensor popups

• More mobile-friendly interface

• Less cluttered layers menu

• Improved data collection speed

• Cleaned up text, updated links, etc.

• New QA/QC & bias correction implementation 
(once completed)

Aiming to implement an update to AQmap by this Fall
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Focus on improving user experience, especially on 
smaller screens, as well as data frequency/quality

Current mobile experience Improved, preliminary, version



AQmap services a range of audiences due to it being 
interactive, bilingual, and cross-boundary

National/regional air quality agencies
• What regions are being impacted?
• Where do we not have observations?

Air quality forecasters
• Where/when is smoke reaching the surface? 

And where/when will it go?
• How well are models agreeing with observations?

Public health professionals
• How bad is the smoke exposure?
• Are certain areas more/less impacted?

Concerned citizen
• Why is it smoky?
• Should I not go play [insert sport] today?
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National

Local

AQmap enables access to 
PM2.5 data regardless of 
language and location



Imagine you are a manager of a national/regional air quality agency…
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Initial view shows impacts 
extending from N.W.T. to Québec

Zooming in makes 
this more clear

The forecast zone 
layer aggregates 

observations…

…which enables quick 
identification of impacted 

zones and zones without data



Imagine you are an air quality forecaster…
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NRCan fire 
locations/perimeters 

indicate potential 
sources

ECCC modelled 
surface wind shows 

where smoke may go

ECCC modelled 
surface PM2.5 shows 
where smoke may be
(useful where no obs.)

Zooming updates 
layer resolution

Observed PM2.5 shows 
where smoke likely is

And local impacts can 
be assessed as needed 

(see next slides…)



Imagine you are a public health professional…
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Zoom to your area 
(or bookmark that 
view to save time!)

If there is a NAPS monitor 
nearby (diamonds), 

check that first

Open the timeseries of 
past data and identify 
when event started

Then check other 
nearby monitors – the 
selected time range 

will stay between plots

Note the average 
over the period, as 

well as the frequency 
and severity of peaks

Coloured bands 
correspond to 

AQHI levels 
(blues are normal)

Click and drag to 
zoom to event

Hover over the 
colours in this 

legend to see health 
messaging for each 

AQHI level



Imagine you are a concerned citizen…

24

Looks like there is 
a NAPS “FEM” 
and a PurpleAir 

nearby my house

A few concerning 
spikes here during the 
day, dropping at night

I played soccer in the 
park around 4 

yesterday, I thought I felt 
more tired than normal…

The PurpleAir in the park 
I played in agrees for the 
most part, air might be a 
bit cleaner there at least

Oh – but what about Mom 
in La Ronge? I thought 

she said something about 
it being smoky..

Hmm.. A little concerning, 
hopefully her asthma isn’t 

acting up…

I should check in and make 
sure she listens to advice from 
her local health professionals!

Oh good, someone setup a 
PurpleAir so she has local data



We want to improve access to critical information
on wildfire smoke for all people in Canada
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Mechanisms:
• Data access tools

• AQmap
• Tools/training for 

partners and air 
quality forecasters

• Low-cost monitors
• Purchasing and 

repairing/replacing 
where possible 

• Assessing emerging 
technologies

• Outreach and collaboration
• Presentations
• Data sharing for 

research

https://aqmap.ca - modelled PM2.5 with obs. from NAPS (diamonds) and PurpleAir (circles) 

https://aqmap.ca/


Visit https://aqmap.ca 
and try it for yourself

Reach out to me at 
brayden.nilson@ec.gc.ca 
if you have any questions

The annual area burned by wildfires in Canada is increasing, raising the risk of harmful smoke exposure Low-cost monitors (LCMs), such as PurpleAir, are  a cost-effective way to improve access to PM2.5 observations

We have provided many of the PAs active in Canada, and  the growth of the “public” network points to their usefulness AQmap aggregates PM2.5 observations, models, and satellite data  in a standardised format in both English and French

AQmap services a range of audiences due to it being  interactive, bilingual, and cross-boundary We want to improve access to critical information on wildfire smoke for all people in Canada

                    

                                                    

https://aqmap.ca/
mailto:brayden.nilson@ec.gc.ca
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