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October 23, 2018

WeatherSHIELD: a system for forecasting
fire weather and indices.

Aaron Stacey
MES, Fire Science and Planning Specialist (Peterborough)
Aviation, Forest Fire and Emergency Services, Ontario

Audio will start at 2 PM Eastern / 1 PM Central.
This webinar is listen only - to ask questions please use the chat box in lower right of screen.



WeatherSHIELD

Short & Intermediate Ensemble & Long-
term Dynamic Scenarios - Prototype

Oct 23, 2018
Presentation: Aaron Stacey and Colin McFayden
Webinar for Lake States Fire Science Consortium




Who am 1?

Aaron Stacey

Fire Science and Planning Specialist with
Aviation, Forest Fires & Emergency
Services, Ontario (Peterborough)

* Masters of Environmental Studies and a
Bachelors Degree in Computer Science

e Advisory Board member for Lake States
Fire Science Consortium

3 Document Title




Agenda

 The beginning for WeatherSHIELD
e What did it become?

* The next steps for WeatherSHIELD
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The Idea
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A. Forecast 1 to 5 days by Staff
Weather Forecasters
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B. Forecast 1 to 15 days

NAEFS Ensemble

— Meteorological Service of
Canada

— US National Weather
Service

— Mexico National
Meteorological Services

Numerical Weather Models
Many scenarios by
changing initial conditions
and model parameters

4 15 1w 17 18 19 20 21 22 23 24 25 2% 27 28
September/Septembre 2015
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C. Forecast atter

15 days

e Ocean temperature patterns (oscillations) (ENSO), (PDO) (AMO)
are known to influence weather - 5 TS

... -~"LOW PRESSURE

e Assumption: similar set-up of ocean
temperature patterns will result in similar
weather (time and location) PeISTENT EXTENDED PACIEE JET STREAN

& AMPLIFIED STORM TRACK
"5

 Challenge: finding correlation between
these oscillations between current and \ ey
previous ocean temperature patterns and RCTY LA
choosing the years accordingly -

7 Climate Prediction Center/NCEP/NWS

Images:www.cpc.ncep.noaa.gov/products/analysis_monitoring/ensocycle/nawinter.shtml



Pattern Matching Ocean Temperature
Oscillations

Outline of Steps:

1. Forecast ocean temperature
indexes

2. Match (score) ocean
temperatures from past to the
present for upcoming months
(temperature, range, trend)

3. Rank the years according to
representativeness

4. Select an appropriate number
of years to 1) capture the
sighal and 2) not
over/understate the variability

5. Probability-weight the years




Selecting Years

Include too many years and you are approaching climatology
Include too few years and there is not enough variability
Years selected based on the sum of the year score to a target
Probability weighting for each year derived from Year Score

Historic Year Match Quality

13 of 66 Years Selected for Forecast after End of Ensemble
Overall Match Quality: Good
Selected Excluded
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Ensembles
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Temperature (@ 1300 LDT)
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Sun Mon Tue Wed Thu Fri Sat Sun Mon Tue Wed Thu Fri Sat Sun Man Tue Wed Thu Fri Sat Sun  Mon
Jul15 Jul 16 Jul 17 Jul 18 Jul19 Jul 20 Jul21 Jul22 Jul23 Jul24 Jul25 Jul26 Jul27 Jul28 Jul29 Jul30 Jul31 Augl Aug2 Aug3 Aug4d Aug5 Au..

-@ AFFES * 66% 90% — Mean - - Climate Min/Max -- Climate Mean Scenarios

A. 1to5days

— AFFES staff weather forecasters
B. 1to 15 days

— Ensemble forecasts from Numerical Weather Models (NAEFS)
C. 16 days to 6 months and longer

— Historical weather data from years where we attempt to match with
similar ocean temperature patterns: El Nino/La Nina, etc
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What i1s WeatherSHIELD?

« An AFFES web based tool £ WesbhorSELD

« Compiles and displays
forecasting products to create
weather scenarios

e Select anywhere Iin ontario

o Start any day of the year and
run for long periods of time
(up to 6 months)
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Weati]erSIH I ELD

Forecast Location

Ut Decimal Degrees Location

Date Rang

Al 201507415 2018-08-05

Weather

¥ all M Temperature M Relative Humidity ®i Precipitation M Wind Speed ¥ Wind Direction

CFFWI

M oAl Fwl M FFMC 95 DMC & DC 9 U BUI B Override Startup Indices

Analysis

¥ Scenarios

SUBMIT
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FFMC

DMC
DC

ISI
BUI

FWI
Year Matching
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Temperature

Relative Humidity
Accumulated Precipitation
To —date Accumulated Precipitation

Forecast Wind Speed
Wind Rose — Direction and Speed
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Temperature (@ 1300 LDT)
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Temperature (@ 1300 LDT)
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Historic Year Match Quality

5 of 68 Years Selected for Forecast after End of Ensemble

Excluded

Overall Match Quality: Excellent
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Validation

Algorithm Selected Years(Mean) = Climatology(Mean) o Verlfylng Weather
prediction models has
proven to be difficult

— there iIs no ‘silver bullet’
— Large province

— Long term weather, did
T you get it wrong If you
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g
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e

' g missed rain by a day?
T8 :
| T — What metric makes
| : sense?

SSR Type Years
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The ‘Future’ of WeatherSHIELD

e Validation of weather trends

— Initial validation focused on day to day
accuracy, this did show promise for hot
weather scenarios

 Incorporation into Fire Behaviour
Prediction modeling
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Project Team

Leads: Colin McFayden & Den Boychuk
Project Manager: Bill Cole, [retired, Rob McAlpine]

Development: Jordan Evens, Randal Kuyvenhoven, Dan Leonard, Darren McLarty,
Jerry Shields, and Aaron Stacey [retired, Jerry Leroux and Fred Welch]

Academic Collaboration:

Douglas Woolford (University of Western Ontario) statistical analysis of associations
to SST and fire weather indicators and verification methods

Mike Wotton (Canadian Forest Service/University of Toronto)analysis and modelling
of start-up and shut-down conditions for fire weather indices and calibration of the
Reanalysis data.

Acknowledgments:

Mike Flannigan (University of Alberta) advice on weather forecasting and assistance
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Questions?

Aaron Stacey — aaron.stacey@ontario.ca
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Sharp-tailed grouse reintroduction at
Moquah Barrens.

Brian Heeringa
Wildlife Biologist
Washburn District
Chequamegon-Nicolet National Forests
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