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Part 1 - Overview

AQHI Current Status

* AQHI+

AQHI Advisory Program
* SO, Exceedances

* Future Developlments (Day 3 forecast, AQHI Map,
Health impact based forecasting, aero-allergens)
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AQHI Current Status

* Multi-pollutant health based index (O3, PM, ¢, NO,)

AQHI, . 1](-)04 (100 * [( (0.00087$NO,) 1) N (e(0.00053703) _ 1) N (e(0.000487‘PM 25) 1)])

* As of Oct 3, 2017 AQHI forecasts available for:

— 104 Communities across Canada
— 13 additional station forecasts in larger cities

* This covers approximately 80% of the Canadian
population

e Continue to support the Info-Smog program in Quebec
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AQHI+

* Activates based on single pollutant thresholds
— Set by province/territory
— Single pollutant AQHI formulation used while above threshold
— Threshold linked to high risk AQHI category (7 or more)
— Can be used for non-AQHI pollutants

* Generally based on 1-hr average
— More responsive to changing conditions
— More vulnerable to bad data
— BC has special case

* Acts as a support to health messaging during single

pollutant events
— e.g. Forest fires
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AQHI+ Pollutant Thresholds

AQHI+ Alberta British Ontario Northwest
Pollutant Columbia Territories
CO (ppb) 13500 30501.5

NO, (ppb) 159.5 201

O3 (ppb) 82.5 81

PM, : (W/m3) 80.5 60 80.5
SO, (ppb) 172.5 71* 251

H,S (ppb) 1000.5

TRS (ppb) 1000.5 28

*proposed

Page 6 — October-3-17
i+l

Environment and Environnement et C d
I *I Climate Change Canada Changement climatique Canada ana. a




Advisory Programs

* Ontario:

— Smog and Air Health Advisory for AQHI 7 or more (incl. AQHI+)
* Alberta/Northwest Territories

— Air Quality Advisory for AQHI 7 or more (incl. AQHI+)

* British Columbia
— Advisories issued by province

— Provincial advisories are disseminated by ECC via Special AQ
Statement

* Quebec

— Smog Warning based on AQI

— Triggered by:
= O; (82 ppb) for at least 3 consecutive hours
= PM, < (35 w/m3) 3 hour rolling average
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SO, Exceedances
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Ontario and British Columbia looking for additional
messaging for SO, events

Nature of the pollutant is such that exceedances occur
with very little warning and are often short lived

Pollutant is detectable by public due to pungent smell,
but as it is not part of AQHI formulation, the observed
AQHI does not reconcile with user experience

Proposal -> A canned message will display on AQHI
page automatically when SO, exceeds threshold
— Message will be short, not too technical and direct users to
provincial/territorial website for more details

May result in removing SO, from AQHI+ In some cases
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Ottawa - Air Quality Health Index

Current

Past 24 hr | AQHI by Station

Calculated at: 9:00 AM EDT Wednesday 17 May 2017

. B |
1 2 3 4 5 6 7 8 9 10 +
Low Risk Moderate Risk High Risk Very
(1-3) (4-6) (7-10) High
Risk
*Air Quality Note:

» A strong odor may be present due to elevated levels of air pollutants. For more details please
consult your provincial ministry of the environment.

At-Risk Population: General Population:
» Enjoy your usual outdoor activities.  |deal air quality for outdoor activities.
e Find out if you are at risk

Forecast Maximums

Next 18 hr | Health Message

Issued at: 6:00 AM EDT Wednesday 17 May 2017

Wednesday 3 - Low Risk ——: ]
Wednesday night 3 - Low Risk ——: o
Thursday 3 - Low Risk ——; o

- - ' . lirmaie wiidinye wdliaud wlidnyernert cnmduyue wvaldud

R T UAA ARAVALA


http://www.airqualityontario.com/history/summary.php

Future Developments
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Development of 72hr or more GEMMACH model will
allow longer range AQHI forecasts (Day 3+)

Map based service will allow users to easily find AQHI
observations and forecasts for their area

Forecasting of aero-allergens

Evaluating the feasibility of staffing a smoke desk that
would monitor forest fire smoke for the whole country

Longer term -> Moving towards an all hazards, health
Impact based forecast product which could combine Air
Quality with Heat/Cold, UV, etc.
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Part 2 - Overview

* Short description of operational AQ systems
* A few performance metrics
* Next steps
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Canadian Operational Air Quality
Forecast Systems

* Systems run by ECCC Operations

1) RAQDPS (Regional Air Quality Deterministic Prediction System)

GEM-MACH

Emissions & boundary conditions
Statistical model (UMOS-AQ)
Operational Products

Regional Deterministic Air Quality Analysis (RDAQA)

http://meteo.gc.ca/mainmenu/airquality menu_e.html

Air Quality

Find the latest local air quality forecasts and information.

* Newfoundland and Labrador

* Northwest Territories

* Nova Scotia

* Ontario

* Prince Edward Island

* Quebec

* Saskatchewan

* Yukon

* Guide to Forecasts

* About the Air Quality Health Index

* Air Quality Forecast Model
* Canada's Wildfire Smoke Prediction System:
FireWork (early April to late October)

I * Environment and
Climate Change Canada Changement climatique Canada

Air Quality Health Index Text Bulletins Ventilation
* Canada * Alberta * Alberta
* Alberta ® British Columbia * Manitoba
* British Columbia * Manitoba * Northwest Territories
* Manitoba * New Brunswick * Nunavut
* New Brunswick « Newfoundland and Labrador « Saskatchewan

* Northwest Territories
* Nova Scotia

* Ontario

* Prince Edward Island
e Quebec

Charts Air Quality Index

* Quebec INFO-SMOG

Environnement et
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Different PM,, ;,PM;, and O; charts are
available

P12H VId Mer-Wed 122 20 Sep-Sep 2017 GEM-MACH
PM2.5 (moyenne 6 hres) prés de Ia surface 10E-6g/m3
6hr Mean PM2.5 near surface 10E-6g/m3




Canadian Operational Air Quality
Forecast Systems

* Systems run by ECCC Operations

2) FireWork (RAQDPS with wildfire emissions)

Emissions

= Statistical model (UMOS-AQ)

= Experimental Products

= Regional Deterministic Air Quality Analysis connected to FireWork (RDAQA-FW)

http://weather.gc.cal/firework/index_e.html

Hourly, max and average fire-PM, ¢

concentrations over FireWork domain and/or

zoomed Canadian sub-domains
PM2.5 P EU‘ ‘n' N & s

(ug/m3)

Exemple: MAX hourly PM, ¢ (ug/m3)
Period covered: Sept 2"4 00-24UTC

Ervionmeitand
20

Max PM2.5
(ug/m3)
500.0
200.0
100.0
80.0

60.0

400M|

PM2.5 Maximum Contributions
ntributions maximales de PM2.5
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Canadian Operational Air Quality
Forecast Systems Con't

* Systems run by ECCC Operations

2) FireWork (products available via password-protected web page)

Date de la passe f Run date : 2017-09-15 00:00:00 UTC

Weuillez noter que des images régionales sont maintenant disponible au public sur la:
Page publigue FireWork

Flreviart pubite meak 2ime " reSional images are now available on the: http://collaboration.cmc.ec.gc.ca/cmc/air/FireWork-GEMMACH)/

@ PMag s la surface ateribués aux émissions de feux de foréc Date de la passe / Aun date | 2017- 00:00:00 UTC
Surface level PM, ¢ attributed to forest fire emissions
(] ] o] | i | o] et {swane anie
o tion en un seul fichier oz s + 3 78

cwarm,
ngle file animation

o Moyenne surles heures 0 & 24 (jour 11 sooofl
R —— an a I IO n a ro S an
200 UC
o Moyenns sur les heures 24 3 48 (jour 2)
Average over hours 24 to 48 (day 2) 1000
@ Maximum sur les heures 0 3 24 (jour 1) 00 "
Maximum wvalues over hours 0 to 24 (day 1) .
wo
@ Maximum sur les heures 24 3 48 (jour 2}
Maximum values over hours 24 to 48 (day 21 400
« PMacsurtoute Ia calonne attribuss aux Smissions de feus de farst 200
Total wertical calumn FMa attributed to forest fire emissians
100
o Animation en un seul fichier - - -
ale file animation *
« PMiga la surface attribués aux émissions de feus de farét 2 eC Ive na SIS
Surface level PMy, attributed to forest fire emissions

« PMygsurtoute la colonne attribués aux émissions de feux de forst - .
Total vertical column PM.g atrribured to forest firs emissions > WI Idfl re eve nt related

* UMOS-20/MIST + PMzsa la surface stcribuss aux Smissions d= fews des forss
UMOS-A0/MIST + Surface l=wel PMa . attributed o forsst firs smissions

sl Laee e b Sl o Buas ol Lundi 18 septembre 2017 A 12002 / Monday September 18 2017 at 12002
PMac obisctive analvsis from FirsWork e A

® Analyse objective de PMagissue de FireWark [ I ESATY 7 TR N N S |

1 > Interactive Webmap

(oprm)

Interactive Webmap:
Carte Web interactive:

o 1 » UMOS-AQ/MIST 2D fields

Produits d'événements de feux de forat:
wildfire Event Products:

. > Etc.

Prévision PM2.5 (modéle FireWork GEMMACH) Analyse objective PN25
PM2.5 forecast (FireWork GEMMACH model) PMZ5 objective analysis

« Colombie-Britanique: juillet - a0t 2017 - British Columbia: July - August 2017
o Animations
= Colonne totale la plus récente - Most recent total column igif)

= Surface la DITJS ré.cem:e -Mostrecent surface (gif) B October—3—17

= Toutes les ns /Al animations (gif)

o Wersion interactive - Interactive version

= Territoires du Nord-Ouest: aoit 2017 - Northwest Territories: August 2017 -
o Animations
. .
= Colanne totale |a plus récente - Most recent tatal column (gif) \anada

= Surface la plus récente - Most recent surface (gif)

- Tautec loc amirmatinme f All amir atiame {aifl



Improving Performance
O, (ppb) CANADA

2010-2016 average monthly concentrations _
summertime
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Improving Performance
O, (ppb) CANADA
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Pollution in Major Canadian Cities

' AQ Statlon

Nearly 13 million people, or more than a third of the Canadian population,
live in these three metropolitan areas (Statistics Canada, 2015)

v In Canada, SMOG episodes are generally attached to large urban areas
v The pollution field may be non-homogeneous near urban areas

v" The performance of UMOS-AQ / MIST, especially in cities, is a key factor

iIn improving urban forecasting capabilities
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Operational Monthly Verifications

The Canadian Meteorological Centre regularly performs AQ Model
performance comparisons. So far, online verification is done using RAQDPS,

FireWork (ECCC's systems) and CMAQ (USA NOAA system).

03 - USA -12

60
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OBSERVED >=
RAQDPS —
CMAQ

Value | Valeur

20
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July 2016 — USA stations
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Forecas t hour / Heure de prévision

Starting this fall, the ECMWF global chemistry model will be added to

monthly verifications.
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Next Steps

* RAQDPS

— Updated emissions inventories for Canada, U.S. and Mexico (fall
2017)

— 72h forecasts (early 2018)
— New, improved GEM core dynamic library (early 2018)
— Developing 2.5km subdomains (experimental)

* FireWork

— On top of the RAQDPS updates:

= Improved plume height estimates (tested this year, delivery planned
for 2018 wildfire season)

= Improved wildfire emissions estimates (tested this year, delivery
planned for 2018 wildfire season)
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