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Introduction

The Canadian Forest Service is now presenting
monthly and seasonal forecast maps through the
Canadian Wildland Fire Information System (CWFIS).

These are based on Environment Canada’s monthly
and seasonal forecasts, information contained in the
CWEFIS, and advice provided by provincial agencies.

This presentation will summarize the current
conditions in Canada and a forecast for the 2013 fire
season.
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Methodology

. Calculate spring start-up conditions based on fall drought
code (DC) values and over-winter precipitation amounts,

. Calculate average daily weather for weather stations across
country,

. Incorporate Environment Canada’s seasonal predictions,

. Determine the fire severity based on the ratio of forecasted
over average monthly severity rating (MSR).




Methodology

1. Fall conditions to Spring startup 2. Calculate average daily weather
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Ensemble Forecasts

The Canadian Meteorological Centre (CMC) of Environment
Canada has been providing temperature and precipitation
probabilistic forecasts based on an ensemble of ten
Integrations of two climate models developed by Canadian
Center for Climate modeling and analysis (CCCma)

. CANCMS3 (which uses the atmospheric model CANAMS3 (also known as
model AGCM3))

. CANCM4 (which uses the atmospheric model CANAM4 (also known as
model AGCM4))

Forecasts are provided for the next twelve months.




Ensemble Forecasts

Predicted temperatures and precipitation amounts
are entered into the Canadian FWI system.
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Ensemble Forecasts

The ensemble approach
provides a measure of
confidence indicated by
the spread of the
ensemble members.




2012 Fire Season




2012 Prediction

The 2012 fire season was a relatively normal year with an average number
of fires and an above-average area burned.

Fires
2012 vs 10 yr avg
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Current as of August 27, 2012

7,288 fires
(avg: 7,389)

Hectares
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Current as of August 27, 2012 Mﬂfft

1,921,374 ha
(avg 1,647,438 ha)




2012 Prediction
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Most of the activity occurred in Labrador in June
and in northern BC/Alberta and eastern Manitoba/western Ontario in July.




CMC 2012 Prediction
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2012 Fire Activity

April

T Wire W TOPW W W W MW DWW

Yotz Frvaias | Ressimsons nrsies
Constn Conmin
Forecast Severity Anomaly
Anomalie de sévérité prévue
Aprfavr 2012
Wall Below A
Blon anbesss
Dolow Averane
Bat-lestons b 1a iwayenne
Average  Mayenne
Ahove Bverane
Anndessas de L mayenie
Well Aove Averige
Bien aidessis e L moyenne
Wil ea.

Mup cremed o 10:16 OnEH1Z.04-04 |
Carleeride e 2012.04.04 4 109

w0 1000 15000

May

T Wie W TOPW W W W MW DWW

T Wire MWW TOPW W W W

m

T Wie W TOPW W W W W DWW

PR e Resmnrons mhrvies
Cruem

Forecast Severity Anomaly
Anomalie de sévérité prévue
May/mai 2012

Wall Below Ao

Blon audessi

Dolow Avorans

Batclestons A Ly inoyenne

Average Mayenme

Ao verane

Andessas de la moyenie

Well Above fAve

Bien anbessus e

Wil ea.

Mup cremed o 10:16 oniZ04-04 |
Carle erie e 2012.04.04 & 109

Ftirnl Rnsinaies Hestinates nafureber

Consin

Mup cremed o 10:16 oniZ04-04 |
Carle erie e 2012.04.04 & 109

w0 1000 1500

Forecast Severity Anomaly
Anomalie de sévérité prévue
Juneljuin 2012
Wall Below Average
Blon aness noyenme
Dolow Avorans
Batclestons A Ly inoyenne
Average Mayenme
Ao verane
Andessas de la moyenie
Wall Ao Aarage
Bibr _caessis m. woysnne
Y iwo

[ s Reouces Ressourons hrvies
Consin Consin

Forecast Severity Anomaly
Anomalie de sévérité prévue
Julyfjuillet 2012
Wall Below Avet aas
Blon autdess 2 oy
Bobow Avorags
Ailiseoins 4o 13 inaysin
Average  Mayenne
Al verane
Anndessas de L mayenie
Well Aove Averige
Bien anbessus de |
Wil ea.

Mup cremed o 10:16 OnEH1Z.04-04 |
Carleeride e 2012.04.04 4 109

w0 1000 15000

T Wie W TOPW W W W W DWW

T e wew oW

T T

W oW oW

PR o Resorcns hrvies
Consin Consin

Forecast Severity Anomaly
Anomalie de sévérité prévue
Augustiaoit 2012

Wall Below Avet aas

Blon adessir moyenin

Bobow Avorags
Ailiseoins 4o 13 inaysin
Average  Mayenne
Alave Bverae

Anndessas de L mayenie

oy e

[ s Reoces Reskinions hrvies
Consin Conmin

Mup cremed  10:96 oni .. -
Carlerie e 2012.04.04 & 109

100 1500

Forecast Severity Anomaly
Anomalie de sévérité prévue
Sept./sept. 2012

Wall Below Average

Blon aness i mayenne

Dolow Avorans

Batclestons A Ly inoyenne

Average Mayenme

Ahove Bverane

Andessas de la moyenie

Well Abiove A

Bien anlessis

Wil ea.




Observed Conditions
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2012 Prediction

In summary, the forecast faired well for much
of northern Canada where most of the fire
activity occurred but appeared to miss the
cooler conditions experienced in the southern

Prairies.

The map legend, based on fire weather
statistics from Edmonton, was not
representative for all of Canada.

A new scheme has been developed for the
2013 season.




2013 Seasonal Prediction

Starting Conditions




Spring Start-up Conditions

The Canadian Forest Fire Weather Index

(FWI) System allows for the carry-over of fall
conditions to the spring.

This is handled by the Drought Code (DC)
(similar to the 1000 hour moisture code).

All other moisture codes in the FWI system are
reset.




Spring Start-up Conditions

North American Drought Monitor _
e 8 e  North American

Drought Monitor
Indicates a
relatively normal
pattern across
all of Canada.




Fall Conditions

Matural Resources Ressources naturelles
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Oct 15, 2012

Fall DC values show extreme (dry) conditions throughout much of
Western Canada and the Territories.

Snow fell through much of the prairies in late October
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Overwinter Snowfall
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http://www.natice.noaa.gov/pub/ims/ims_qif/DATA/cursnow_usa.gif

Much of Canada is
still under snow
cover so we will be
experiencing a late
start to the fire
season.




Overwinter Snowfall
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Snow amounts
range from 60% In
eastern Canada to
as much as 200%
of normal western
Canada.

Northern Manitoba
and
Saskatchewan are
well-below normal
(<40%).
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Spring Start-up Conditions

Drought Code
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Canada

Late spring prevents us
from seeing the starting
DC values,

It is expected that Eastern
Canada will have total
recharge of deep fuel
moistures, while Alberta
and the interior of BC will
be higher.




2013 Seasonal Prediction

Provincial Reports




2013 Seasonal Prediction

ENSO Pattern




ENSO Pattern

El Nino—Southern Oscillation is a band of warm ocean water
that can develop off the western coast of South America.

Extremes in this oscillations cause extreme weather (such as
floods and droughts) in many regions of the world.

El Nino and La Nina events tend to develop during the period
Apr-Jun and they

 Tend to reach their maximum
strength during Dec-Feb

» Typically persist for 9-12 months,
though occasionally persisting for
up to 2 years

« Typically recur every 2 to 7 years




El Nino Effects

Temperature Departure from Normal Precipitation Departure from Normal
Impact of El Nifio with Trend Impact of El Niflo with Trend
Summer (Jun-Jul-Aug) Summer (Jun-Jul-Aug)

Colder

2

Bed G Egeme Beld S S
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El Nino leads to below-average precipitation in central Alberta and
Saskatchewan, southern Ontario and Nova Scotia




Most models
Indicate neutral
ENSO
conditions this
summer.

The Canadian
CMC CANSIP
model Is
predicting
higher
conditions.

ENSO Pattern

&)
L
=
©
£
o
[=
<
e
)]
)]
<
™
o
=
Z

2.5

Mid-Mar 2013 Plume of Model ENSO Predictions

| IRI/CPC

DYN AVG
STAT AVG
CPC CON

T

T

I

I

|

T

OIBS

IFOHE]CAS TI

Dynamical Model:
® NCEP CFSv2
® NASA GMAO
n JMA
u SCRIPPS

LDEO
AUS/POAMA
ECMWF
UKMO
® KMA SNU
ESSIC ICM
¢ COLAANOM
MetFRANCE
» JPN-FRCGC
COLA CCSM3
CS-IRI-MM
¢ GFDL CM2.1
& CMC CANSIP

Statistical Model:
O CPC MRKOV
© CDCLIM

CPC CA
CPC CCA
CSU CLIPR
UBC NNET
O UCLA-TCD

DJF Feb FMA MAM AMJ MJJ JJA JAS ASO SON OND NDJ

2013

Figure 6. Forecasts of sea surface temperature (SST) anomalies for the Nifio 3.4 region (5°N-5°S, 120°W-

Figure updated 19 March 2013.

170°W). Figure courtesy of the Interational Research Institute (IRI) for Climate and Society.

http://iri.columbia.edu/climate/ENSO/currentinfo/SST _table.html
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Figure 6. Forecasts of sea surface temperature (SST) anomalies for the Nifio 3.4 region (5°N-5°S, 120°W-

Figure updated 19 March 2013.

170°W). Figure courtesy of the Interational Research Institute (IRI) for Climate and Society.

http://iri.columbia.edu/climate/ENSO/currentinfo/SST _table.html
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ENSO Pattern

Early—Apr CPC/IRI Consensus Probabilistic ENSO Forecast

EMS0 state based on MINO3.4 SST Anomaly
Neutral ENSQO: —0.45°C to 0.45°C
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— El Mina
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2013 Time Period 2013

Consensus in
the neutral
conditions Is
dropping in the
long-term (but
beyond the
scope of this
summer’s
prediction).

http://iri.columbia.edu/climate/ENSO/currentinfo/SST _table.html
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CMC Forecasts




Seasonal Forecasts
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Seasonal Forecasts

Early summer sees
above-normal
temperatures for
western Canada,
western Ontario and
the Atlantic.

Below-normal
precipitation is
predicted for central
Canada and for the
Pacific coast.
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Seasonal Forecasts

Nearly all of Canada
(except for western
Quebec) is predicted
to have above-
S —— i R L average
e | temperatures.
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Model Predictions
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Low fire severity is seen through most of Canada (except for
BC and the southern Prairies). High confidence in all but
southern BC/Alberta and western Ontario.
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Above-average conditions develop in BC and the southern
Prairies, though confidence appears higher in the east.




June 2013
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average conditions. Confidence in the forecast drops Iin
central Canada.
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Canada. Only moderate confidence is shown in these in
these forecasts.




August 2013
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Prediction Confidence
(predicted values normalized against average weather) (standard deviation normalized against average weather)

Above-average conditions begin to wane in BC while
confidence in these extended forecasts begins to fall
(especially in Alberta).




September 2013
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Prediction Confidence
(predicted values normalized against average weather) (standard deviation normalized against average weather)

As fall takes hold, the severity rating drops for all but the
southern Prairies, which continue to exhibit above-
average conditions.




2013 Prediction

In summary, it appears that Canada will see a
late start to the fire season.

As summer develops, fire weather conditions
In western Canada will likely rise to above-
average.

Well-below normal snowfall in northern
Saskatchewan and Manitoba may promote
extreme fire activity.

September may bring an early end to the fire
season except in southern BC.







