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FIRST OF ITS KIND 



 

Three pollutants, one number to know!  

 

Weighted sum of local NO 2, O3, and PM2.5  

 

Simple formula  

AQHI ~ (0.871*NO 2 +  0.537*O 3 + 0.487*PM2.5) / 10.4  

(Robichaud et al, 2016)  

 

More Sciency  formula  

AQHI = 10/10.4*(100*(e (0.000871*NO2a)ĭ1 + e (0.000537*O3a)ĭ1+ e(0.000487*PM2.5a)ĭ1)) 

(Steib et al, 2008)  

 

To date, this has reflected the best available science in communities in  
Canada.  

The Formula  



AQHI by Observations  
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ü Use of NAPS 

stations for Obs 

ü Available to 80% 

population  

ü 111 communities  

ü 122 AQHI 

forecasts on 

WeatherOffice  

ü AQHI by 2D 

mapping in 2020 -

2021 



Real Time AQ Data Flow  
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PxPaz 

Provinces, territories  and municipalities  

Formats: 

AQCSV 

ADE DMS 

Ninjo  & 

Scribe  

Decoding   
to XML or 

model -ready  

WxO 
Datamart , 

GeoMet  

Forecast  

process  

Numerical  forecast  

& analysis 

New 

Stations 



AQHI Forecast ð New 48hr to 72 hr 
Å Canadian Meteorological Centre 

(CMC) is responsible for AQ OBS 

processing and forecast modelling  

Å MSC Storm Prediction Centre (SPC) 

operational meteorologist are 

responsible for AQHI forecasts  

 ÅCoordination with P/T partners:  

ÅAQ data and related issues  

ÅForecast/pollutant inquiries  

ÅService delivery and 

forecast/ obs dissemination  

ÅAlert protocols and wildfire 

events  
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6am forecast  

-Today (6am -6pm)  

-Tonight (6pm ð 6am)  

-Tomorrow (6am ð 6pm)  

-Tomorrow Night (6pm ð 6 am)  

-Day 3 (6am ð 6 pm)  

 

5pm forecast  

-Tonight (5pm ð 6am)  

-Tomorrow (6am ð 6pm)  

-Tomorrow Night (6pm ð 6am)  

-Day 3 (6am ð 6 pm)  

-Day 3 Night (6pm ð 6 am) Option 2  

 

 



Forecast  products  
Regional Air Quality Deterministic Prediction System (RAQDPS ) 
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Å 4-panel maps 

(PM2.5, PM10, O3 

near the surface, 

O3 near 500 

metres )À 

Å Available in 

Eastern, Western 

and North 

American layers  

Å 00 UTC and 12 

UTC at intervals  
T+06 

T+12 

T+18 

T+24 

T+30 

T+36 

T+42 

T+48 

https://weather.gc.ca/aqfm/index_e.html#note
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FireWork System: Air Quality  forecast  + wildland  fire smoke   

Å Operational AQ forecast model (RAQDPS) with inclusion of the near -real -

time wildfire emissions  

Å Relies on input from NRCanõs CWFIS system 

Å Fire location and fuel type  

Å FireWork: 

Å 2-day forecast, refreshed  twice daily (initiated at  

00 UTC and 12 UTC) 

Å Operated from April to October  

Å Additional products  

Å Alternate AQHI forecast based on FireWork 

Å PM2.5/PM 10 maps and animations isolating the  

contribution of fires  

Å Total column PM 2.5/PM 10 sums 

Å Other specialized products available upon request  
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Satellite -based  fire products  

(AVHRR/MODIS/VIIRS) 

Fire location and fuel type  

Canadian Forest 

Fire Emissions 

Prediction System 

(CFFEPS) 

Model Ready Hourly Emissions  

Plume heights  

Air Quality  model (GEM -MACH)  

NRCan 

ECCC 

New  



Fire emissions:  
Canadian Forest Fire Emissions Prediction System(CFFEPS)  

Developed jointly by the Canadian Forest Service (CFS) and ECCC  

Å Fire size: 

Å Depends on region and fuel type  

Å Plume injection height:  

Å Based on fire energy thermodynamics  

Å Temporal resolution of emissions:  

Å Adjusted hourly using forecasted GEM meteorology  

Å Emission factors:  

Å Updated by fire type - extensible to fuel type dependence  

Å Speciation:  

Å Different profiles for flaming and smoldering emissions  
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Hotspots  

Vegetation  type  

Wx forecast  

Fuel conditions  

Emission factors  

Plume profile  

& constitutents  



Forecast  products  
Firework (April to late October)  
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Å Average 

and 

Maximum 

PM2.5 

Å Available 

at 00 UTC 

and 12 

UTC 

Å 00 to 24 

hours and 

24 to 48 

hours 

 



Firework compilation of results 
2016 to 2019  
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2016 2017 

2018 2019 



AQ Alerting Programs  
Partner specific  
Å Ontario , Smog and Air Health Advisory 

for AQHI 7 or more (incl. AQHI+)  

Å Northwest Territories , Air Quality 

Advisory for AQHI 7 or more (incl. AQHI+)  

Å British Columbia Advisories issued 
by province, Disseminated by ECCC 

via Special AQ Statement (SAQS)  

Å Alberta , New partnership for advisories, 

ECCC to issue SAQS for routine and non -
routine events based on AQHI 7 or more 
(incl. AQHI+) and regional events of 
concern  

Å Québec , Smog Warning based on AQI  

Å O3 (82 ppb) for at least 3 

consecutive hours  

Å PM2.5 (35 ȋ/m
3) 3 hour rolling 

average  

ÅSpecial Air Quality 

Statements (SAQS) 

issued by Storm 

Prediction Centres 

(SPC) are used for 

smoke events and 

at partner request  
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Single Pollutant Exceedance ð AQHI+ 

Å Supports heath protection communications, i.e. forest fire 
smoke circumstances  

ÅAQHI+ is based on I hour average ð instead of reg  
AQHI  3 hr average. (more responsive, risk of bad 
data ) 

ÅMonitoring of data quality by AQHI partners and Storm 
Prediction Centre (SPC) Meteorologist  

ÅAlberta, NWT , BC and Ontario have identified the 
pollutant cut -point i.e. PM2.5 is 80.5 µg/m3 (Next slide 
for more info)  

ÅExceedance event bumps the AQHI observation and 
forecast to the high risk  

ÅAQHI remains at high risk until pollutant drops below 
threshold  
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AQHI+ Pollutant Thresholds 
P/T NO2 ppb  O3 ppb  PM2.5 ug/m3  CO ppb  SO2 ppb  *Calc  

NL * * *     1hr&3hr  

PE * * *     1hr&3hr  

NS * * *     1hr&3hr  

NB * * *     1hr&3hr  

QC  * * *     1hr&3hr  

ON  201* 81* * 30500 251 1hr&3hr  

MB * * *     1hr&3hr  

SK * * *     1hr&3hr  

AB 159.5* 82.5* 80.5* 13500  185 (Pilot 35)  1hr&3hr  

BC * * Pilot PM2.5 
for Wildfire  

Smoke 
PM2.5/10  

    1hr&3hr  

YK * * *     1hr&3hr  

NT * * 80.5*     1hr&3hr  

NU * * *     1hr&3hr  
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If PM10 samplers are present, PM10 is also calculated for 1hr&3hr 



AQHI App, produced with Alberta  
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Alert for Index 

number  

Å Current and 

forecasted index  

Å Map of current 

observations  


