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Motivation
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* Increasing demand for extended range forecast guidance In
Australia
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« Large-scale impacts of heat extremes e.g. health,
agriculture, infrastructure

« Trend towards more frequent and intense heat waves is
projected to continue

* Recent record-breaking Australian heat waves



POAMA
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Data Coupled climate model ~ Ensemble of
Assimilation forecasts
> Atmospheric Model
Atmos/Land BApM T47L17
IC

<+«— 3hr ——»

OASIS Coupler

Coupled breeding

method produces
— erturbations for burst
Ocean Model Ensemble
ACOM2 (lat 0.5~1.5°; lon 2°; 25 Ivls)

Real-time: ensemble of 33 forecasts updated twice-weekly

Hindcast set:

«1981-2010

*Ensemble (n=33) 6x every month
*Forecasts out to 9-months



Definition of extreme? |
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« Threshold of extreme will be region (e.g. Northern Australia vs.
Tasmania) and user/purpose-specific (e.g. human health,
agriculture)

« We have typically used a percentile thLeshoId approach, usually
defining extreme as exceeding the 90' percentile (i.e. in decile 10)

Example of an
extreme month for
much of Australia:
Observed Tmax
deciles for Sept 2013

=
Maximum Temperature Deciles ] g
September 2013
Distribution Based on Gridded Data
Product of the Mational Climate Certre
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y  Capturing the link between the large-scale
Arolon Omernmet drivers and heat extremes
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Capturing the link e.g. ENSO
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Increased chance of heat extremes during El Nifio
especially in Spring
Heat extreme: weekly-mean Tmax anomaly in decile 10 (above 90" percentile)

Observations
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Probability of weekly mean Tmax exceeding the 90" percentile, expressed as ratio to the mean probability
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Examples:

OBS rain
prob.

(Wheeler et al. 2009

OBS
extreme
heat prob.

POAMA
extreme
heat prob.

Capturing the link e.g. MJO

DJF, phase 8

PHASE 8

260 days
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Capturing the link: lots of
composites.....
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Low Block (enhanced zonal midlatitude flow)
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s FOrecast skill: Windows of forecast
i Covensi oppo rtun |ty
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Example: ENSO gl for forecasting extreme heat
Decile 10 Tmax in JJA in weeks 2 and 3 of the forecast

Skill when ENSO is strong Skill when ENSO is weak/neutral
JJA ella case: Weeks 2 and 3 JUA neutral case: Weeks 2 and 3
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Skill better than for
) dﬂ, d‘,: m random forecasts

Symmetric Extremal Dependence Index (SEDI; Ferro and Stephenson, 2011)
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POAMA's skill at forecasting
extreme heat

Example: Skill of forecasting decile 10 Tmax conditions for spring time of year

Week 2 Week 3
(during SON) (during SON)
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Fortnight 1 (weeksl1
and 2) (during SON)

Fortnight 1.5 (weeks 2

and 3) (during SON)
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Forecasts of October

at 0-10days lead
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Forecasts of October
at 20-30days lead

Forecasts of SON

at 0-10days lead
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Fortnight 2 (weeks 3
and 4) (during SON)
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Forecasts of SON
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at 20-30days lead

Values >0 indicate skill is better
than for random guessing

Symmetric Extremal Dependence Index Score (SEDI; Ferro and Stephenson, 2011)



Start Date: 2014-11-13
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Extreme Heat Days

Heatwaves

http://poama.bom.gov.au

LOW-INTENSITY HEATWAVE

PROBABILITY
Period: (2 Weeks) 13(11/2014 10 26/11/2014 VR HEATWAVE Ph

Start Date: 2014-11-13

\OBABILITY
Period: (2 Weeks) 13/11/2014 to 26/11/2014

Temperature Histograms for regions/stations

Temperature Forecast and Climatology

Experimental forecast

Extreme Temperature: probability top quintile/decile

Region: Murray Darling Basin

Start Date: 20121227
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Maximum Daily Temperature in °C

Climatology: years from 1381 to 2010 with mmdd=0101
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EXTREME HEATWAVE PROBABILITY
1 Date: 2014-11-13 Period: (2 Wesks) 13/11/2014 10 26/11/2014
&
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Chance of an extreme heatwave occurning (%)
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Probability in Top Decile (Decile 10) for Max Temp
Start Date: 2012-12-27

Region: Australia
Period: (2 Weeks) 03/01/2013 to 16/01/2013
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4% Probability top quintile/decile
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The chance that the upcoming weeks/fortnights/months/season will be in the

top decile (i.e. decile 10) or top quintile (i.e. deciles 9 and 10) of usual events.

Chance of having a top quintile (decile 9 and 10) event
(highest 20% of climatology)

Dimension:
Probability in Top Quintile
Global Probability in Top Decile
StartDate:

Forecast for: @) Hindcast
2005 - Apr 1 - Month 1 (Apr) ﬂ () Reattime
Week2
W::k.?»
Week1and2

Probability in Top Quintile (Deciles

Max emp ion: i
Wook2 and 3 Region: Australia
Start Date: 2005-04-01

Week3and 4 iod: (Apr) 01/04/2005 to 30/04/2005

Manth 1 (Apr)

Maonth 2 (May) N
Month 3 (Jun)

Season 1 (AMJ)
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Probability of Forecast in Top Quintile

Example: April 2005

AWAP Max. Temp. Anom. {"C)

01/04/2005 to 30/04/2005 (base 71-00)
Product of the National Climate Centre
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Histograms
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Dimension:
Rainfall i Austraiian land mass
Daily max air temperature New South Wales

mm—— ] [on—— - Example: January 2014 for Victoria
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Temperature Forecast and Climatology
Region: Victoria

Start Date: 2014-01-05 Period: Week 2 and 3 - 12/01/2014 10 25/01/2014
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Climatology: years from 1981 to 2010 with mmdd=0101

Grey: Climatological (1981-2010) temperature distribution for this time of year
Yellow: Temperature distribution for this forecast



sy BoM's new weather forecast pilot
Australia \’;ernment heatwave Se rVICe
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http://www.bom.gov.au/australia/heatwave/index.shtmi

Definition: A ‘heatwave’ is 3 or more days of high maximum and minimum temperatures
relative to the past 30 days as well as to a climatological 95 percentile threshold (from
annual daily data).

NOTE: this definition will only pick up heatwaves in the summer half of the year
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Heatwave forecasts: from weather to
Baeditkaiic; multi-week

Example: January 2014
One of the most significant multi-day heatwaves on record affected southeast
Australia over the period from 13 to 18 January 2014

Observations for 13-15 January 2014

EHFL Waming Status

EHFL status

13/01/2014 to 15/01/2014
Product of the National Climate Centre

Ihitptem e _bomgorye_aw
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Heatwave forecasts: from NWP to
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Observed heatwave:
13-15 January 2014

POAMA Forecasts (chance of a heatwave occurring in the period)

Forecast start date on 29 December 2013 for the month of January 2014
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Heatwave forecasts: from NWP to

Australian Government mu |t| -wee k e
Bureau of Meteorol
S Observed heatwave:
POAMA Forecasts (chance of a heatwave occurring in the period)

13-15 January 2014

Forecast start date on 29 December 2013 for the month of January 2014

Forecast start date 5 January 2014 for 12 to 25 January (i.e. weeks 2 & 3)
LOW INTENSITY

LOW-INTENSITY HEATWAVE PROBAB
Start Date: 2014-01-05

SEVERE HEATWAVE PROBABILITY
(2 Wooks) |2mrzomowouzou Stant Date: 2014.01-05 (2 Wooks) 12/01/2014 to 25/01/2014

EXTREME HEA'I'WAVE PROBABILITY
Start Date: 2014.01-05 (2 Weoks) 12/01/2014 to 25/01/2014

T
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Chance of a low-intensity heatwave occurring (%)

10 30 50 70 90
Chance of a severe heatwave occurring (%)

10 30 50 70 90
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Heatwave forecasts: from NWP to
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i e multi-week =
e o7 TRy Observed heatwave:
POAMA Forecasts (chance of a heatwave occurring in the period) 13-15 January 2014
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Forecast start date on 29 December 2013 for the month of January 2014

eﬂigs_%m ____‘,“,,_.;},X},;,gug,,%_____
e (4( Q\f' Forecast start date 5 January 2014 for 12 to 25 January (i.e. weeks 2 & 3)

Weather (NWP) Forecasts for 13 to 15 January

Forecast start date

Forecast start date
8 January 2014

12 January 2014

Forecast EHFL Status D7 Forecast EHFL Status D3 [ 1
13/01/2014 to 15/01/2014 b 13/01/2014 to 15/01/2014
Product of the National Climate Cerire Product of the National Climate Centre
© Comenorwoalth of Ausralia 2014, Australian Burosa of Motosrolosy 1D eado: KiMap EHFLIbroas! Issued: 11172014
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Skill for forecasting heatwaves

a) DJF Week2 b) DJF Week3 c)
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Reliability
(low-intensity
heatwave)

SE Australia

a)

Skill for forecasting heatwaves
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Reliability
(low-intensity
heatwave)

N Australia

Skill for forecasting heatwaves
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There is significant potential to extend traditional weather forecasts and
warnings for extreme events to include longer lead probabilistic guidance

POAMA has promising skill and scientists now have an improved understanding
of the climate drivers that lead to extreme heat

The experimental products and acquired knowledge are invaluable for realising
the ultimate goal of operational forecasts of extreme heat for farmers

Ready Set Go!

Seasonal Mid-Range Short-Range
forecasts forecasts forecasts

Begin monitering mid-range Continue monitoring Deploy assessment team
and short-range forecasts shorter-time-scale forecasts ;
Activate volunteers
Update contingency plans Mabilize assessment team
P gency p Evacuate community
Train volunteers Alert volunteers
Sensitize community Warn community
Enable earfy-warning system Local preparation activities

Figure B5: Ready-Set-Go tocl demonstrating actions to be taken with seasonal, intraseasonal and weather forecasts.

From: iri.columbia.edu/csp/issue3/download



