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The 2010 Fire Season: Intense Wildfires in the BC Interior

2010

1,670 (40%
Person-caused)

331,107 (highest in
last 10 years)

$220 million

2009

3,038 (27%
Person-caused)

228,071

Fires

Hectares

Costs $350 million

(direct)

5-Year Ave

2,000 (42% Person-
caused)

87,132

$146 million



2010 Wildfires: Lots of Smoke Covering Lots of Area
Affecting Millions of People (Aug 19, 2010 MODIS image)
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/ Wildfire Smoke
Impacts

Wildfire smoke can drift for
1000s of km, and impact
activities of millions of people.

Need for smoke forecasts:

APublic safety (advisories, evacuations)

AHealth Authorities (advisories,

evacuations)

ATransportation (visibility)

ATourism (health, visibility, nuisance)

AFire Management (downstream
effects, air tanker flight safety)

AWeather Forecasters (trajectories)

AAir Quality Management Agencies
(public alerts, concentrations)

APublic (health alerts, nuisance)




Forecasting Wildfire Smoke




Smoke Forecasting System BC/Alberta.:
Origin and Development

1 Wildfire Smoke Workshop, Edmonton
(2007)

A ldea: Use existing US Forest Service
BlueSky Framework

A Modular i Canadian parts swapped in

A Multi-Agency pilot project to test feasibility

Brew-Sky,
BlueSky-Eh?



Partners: Canadian Federal, Provincial and US agencie

BC Ministry of Environment, BC Ministry of Forests and Range, Alberta
Dept of Environment, Alberta Dept of Sustainable Resource
Development, Natural Resources Canada (Canadian Forest Service),
Environment Canada, University of British Columbia (School of
Environmental Health, Dept of Earth and Ocean Sciences), US Forest
Service, Sonoma Technologies Inc.
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Forecasting Smoke from Wildfires: What is Needed?

S 1 e Forecast Meteorology

1 University of British Columbia:
Dept of Earth and Ocean
Sciences

1 Weather Prediction Model: MM5
produces forecast hourly
meteorology up to 48 hours into
the future, for a 4 km grid across
BC and Alberta

Example: Forecast Winds Okanagan Valle




Forecasting Smoke from Wildfires: What is Needed?

Wildfire Location, Fuel Consumption

1 NOAA satellites: identify & locate
active fires (hotspots) daily using
remote sensing techniques
(MODIS & AVHRR)

1 Canadian Wildland Fire Information
System (CWFIS) downloads
hotspot data and estimates fire
attributes for each hotspot using
the Fire Behaviour Prediction (FBP)
system

Image courtesy NOAA



Forecasting Smoke from Wildfires: What is Need&d

Fuel Consumption / PM, : Emissions Modelling
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A Canadian Forest Fire
Behaviour Prediction
(FBP) System:
estimates fuel
consumption

A Fire Emission
Production Simulator
(FEPS): estimates
plume rise and PM, -
emissions (US Forest
Service)



Forecasting Smoke from Wildfires: What is Needed?

Smoke Plume Transport and Dispersion Model (Hysplit)

1 Estimates groundi level PM, : concentrations with puffs that simulate plume
transport and dispersion

1 Mixing height, stability, topography, vertical motions included




Forecasting Smoke from Wildfires: What is Needed?

BlueSky Framework to Link the Pieces

1 BlueSky Framework Software with Computer Hardware provided by
the US Forest Service

1 Installed and Operated at UBC




BlueSky Framework: Fitting it All Together

Hourly Meteorological Daily Wildfire Location and Fuel
Forecast: MM5 Weather Consumption: Canadian Wildland
Forecast Model: University of Fire Information System: Northern
BC in Vancouver, B.C. Forestry Research Centre in
Edmonton, Alberta

HYSPLIT and BlueSky Framework: Framework links pieces and
produces smoke transport and dispersion forecast (UBC)

Web Output: Animations of forecast hourly PM, -, ground-level
concentrations of for BC/Alberta at www.bcairquality/bluesky/

Total Partner Cost (past 3 years): 95K and In-Kind Support



Output Display via Website
(www.bcairquality.ca/bluesky)

Forecast hourly Ground Level PM, - concentrations up to 48
hours into the future

40 a0 i 175 =00 500

Hourly total PMz = (ug _.{n_'n_E‘ ) i

Example forecast

@ Aissued 0800, Aug 2nd
Avalid from 1700, Aug 1
to 0400, Aug 4




System Testing, Evaluation and Application

1 Stress testing - August 2009 (an extreme wildfire period):
I System can handle thousands of fires

I Based on a qualitative evaluation using satellite data,
reasonable forecasts produced, not perfect

1 System operational August 2010 (extreme wildfire
activity in BC Interior):

I Over 60,000 hits on BlueSky website in August
I Produced daily forecasts reliably

I Informed decisions for air quality alerts and
evacuations by BC Health Authorities

I Used to assist in health impact studies of wildfire
smoke (UBC)



Caveats

Output is experimental.

Clouds or thick smoke will obscure hotspot detection
Rapidly developing fires are missed (1/day forecast cycle)

PM, . concentrations should be interpreted as relative
levels of concentrations, rather than as absolute values

Smoke from previous hours/days (carry over smoke) Is
not fully accounted for

Smoke outside the domain Is not included.

Odd bull 6s eye patterns at
disappear




