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Increasing demand

Improving subseasonal predictions (Oct 2009-Sept 2012)

Subseasonal prediction of heat extremes (Jan 2012-Dec 2014)
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will hel p - Soazonal foracasts are bazed on historical

records, using staiztics about pastweathar

N rns to pradictwhat will happen this.

Il g e the g a p Sovson Az aresult, sasatal ol 4o
not parform 3z well when facsd with rars or
unpracsdentsd cenditions, 3 situation wa are
increasingly sesing with climate changs.

When itcomes to her and climate fo Y A;h::;,n (::“n itseary ot

farmers will take all the information they can get. the Bureau of il

Feracasts currently availabla to farmers tall tham sbout tha spacific

weathar in tha wesk 3head, or the apactad climata for tha full

3-month se3zen shead. But mora datail sbout axpacted variations in

weathar in tha fertnight or menth shead weuld halp farmars make

batter farm management decisions.

Susan Carn and her
with cccazional whaat and barlay crops in Ouorn in South Auztralia’s
Flindars Rangas. Being totall reliant on rainfall, avary dacisien they
make hadgas on pradicting how much rain will fll, and whan.

halp overcemna thesa two limitations. Rathar
than relying on historical weather statistics,
the Predictiva OcoanAtmosphars Medel for
Australia (POAMA) uzes glebal circulation
modsls to pradict the weather and climata for
the coming months.

Feracastors enter information about the.
currant state of the cceans and the atmosphers
into the modal which than forscasts the
probakilities of the weather and climats bsing
differant from typical conditicns. For axampls,
ths modsl can calculats the chancas of the total.
rainfall fer a forcast pariod baing sbove or
balow the historical average.

“The advantage of using 3 global circulation
modal iz that it naturally takesinto account
changas in the climate bacausa the forecast

Multi-week forecasts

to fill the gap

The first science-based multi-week forecasting service
for Australia is in development
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Two Definitions

| NSk ‘_-.‘:—;v.!...'

1. Weekly-mean temperature anomalies in highest decile (above the 90t percentile; highest 10% of climatology)

Upper decile thresholds for calculating probability composites (awapr)

SON DJF MAM JJA
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2. Excess Heat Factor (EH F) (Bureau Pilot Heatwave Program since January 2014; Nairn and Fawcett 2013)
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Three days or more of high maximum and minimum temperatures that
are unusual for that location.

This includes the degree of acclimatisation over the last 30 days.
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Prediction

Weather and climate forecasts for risk management
Using POAMA/ACCESS to help fill the gap

High demand for forecast guidance on this timescale (e.g. agriculture)

POAMA-2 dynamical subseasonal-to-seasonal prediction

33 ensemble members on 1st, 61 111 16! 21st & 26" of month (multi-model), 1981-2010

Ocean and atmosphere perturbations from Coupled Ensemble Initialisation Scheme (breeding)



Drivers
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Capturing the links: e.g. SAM, MJO, STRH

Negative SAM phase (SON) MJO phase 3 (SON) Persistent STR Tasman High (JJA)
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* Equatorward shift of the * Remote teleconnection to * Anticyclone to the east provides
midlatitude westerly wind belt easterly tropical anomalies - northerly anomalous flow to
strong anticyclone over SE Aus south-eastern Australia

* Reduced mean rainfall and cloud,
enhanced daytime warming * Reduced rainfall, increased temp
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Prediction
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The Symmetric Extremal Dependence Index (SEDI; Ferro and Stephenson, 2011) — non-degenerate

JJA, all forecasts SON, all forecasts DJF, all forecasts

€——— MJO

Overall skill
€— STRH
Driver with
highest sKkill
Windows of forecast opportunity: Drivers providing subseasonal predictability for extreme heat

over regions where the likelihood of an extreme heat event is high



Experimental forecast products poama.bom.gov.au, e.g. January 2013

POAMA Tmax probability forecasts for the fortnight 3-16 January 2013

Weeks 2 and 3 (Initialised 27 December 2012)

Upper Decile

Tercile Upper Quintile
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Products available for Weeks (1, 2), Fortnights (1, 1.5, 2), Months (1, 2, 3) and Seasons (1, 2, 3)



Experimental forecast products poama.bom.gov.au, e.g. January 2013

POAMA EHF heatwave probability forecast for January 2013

Month 1 (Initialised 27 December 2012)

OBSERVED (AWAP) Low-intensity Severe

C O T
10 30 50 70 90
Chance of a low-intensity heatwave occurring (%) Chance of a severe heatwave occurring (%)

Product also available for Weeks (2,3), Fortnights (1, 1.5, 2) and Month 1



1. Understand the large-scale climatic processes (e.g. state of the SAM)

that lead to episodes of extreme heat over Australia

2. Examine the model’s ability to simulate the teleconnection and

predict these large-scale processes

3. Explore and define model skill for making predictions of heat

extremes, including identifying windows of forecast opportunity

4. Trial different heat extreme index definitions for forecast products




POAMA generally reproduces well the extreme heat response to each driver,
windows of forecast opportunity where each driver provides subseasonal prediction skill

Significant potential to extend traditional weather forecasts and warnings for extreme
events to include subseasonal-to-seasonal probabilistic guidance, experimental products

Temperature Forecast and Climatology ‘

Region: Murray Darling Basin
Start Date: 2012-12-27 Period: Week 2 and 3 - 03/01/2013 to 16/01/2013
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Maximum Daily Temperature in °C

Predicted Tmax distribution
(yellow) is shifted about +4°C,
relative to climatology (grey)



