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Features of the 2005/6 Australian-Region Season

• The 2005/6Australian-regiontropical storm seasonfeatured11 stormsof which 7 made
severetropical cyclonestrength(U.S.hurricaneequivalent).Thesefigurescompareto 30-
year climatology values of 10.6 and 5.7 respectively.

• In contrastto theperiod2001/2to 2004/5,the2005/6seasonwascloseto averagein terms
of both basin and landfalling activity. This is the most active season since 1998/9.

• CycloneMonicawasthemostpowerfulcycloneeverobservedin theAustralianbasinwith
maximum1-minutesustainedwinds of 155kts(180mph)at peakintensity.Fortunatelyits
landfall as a Cat 5 storm occurredin a sparselypopulatedareato the eastof Darwin so
damage was minor.

• As well as Monica two other very severetropical cyclonesstruck Australia in 2005/6.
CycloneGlendalashedthe Pilbara region in northwestAustralia with winds gusting to
145mphandcausingUS$405min damage.CycloneLarry strucktheeastQueenslandcoast
with windgustsashighas180mphleaving50,000homeswithoutpoweranddestroying90%
of the region’s banana crop.

• CycloneClare,the first tropicalcycloneof theseason,strucknorth-westernAustralianear
the town of Dampier with winds gusting to 115mph. Fortunately damage was minor.
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Catalogue of Storm Events in 2005/6

Storm categoriesare based on 1-minute sustainedwindspeedsand the Saffir-Simpson
Hurricane Scale.

Verification of Forecasts for 2005/6

1. Australian Region Total Numbers and ACE Index

a) Deterministic forecasts

Indi vidual Storm Summary 2005/6

No.   Name Dates Peak
Wind
(kts)

Storm
Category

Categoryat
Australian
Landfall

1 Clare 08-10 Jan 60 TS TS

2 Daryl 19-22 Jan 65 1 -

3 Jim 28 Jan-01 Feb 80 1 -

4 Kate 22-24 Feb 50 TS -

5 Emma 27-28 Feb 35 TS -

6 Larry 18-20 Mar 100 3 3

7 Wati 19-24 Mar 80 1 -

8 Floyd 21-26 Mar 115 4 -

9 Glenda 27-30 Mar 140 5 3

10 Hubert 01-05 Apr 55 TS TS

11 Monica 17-24 Apr 155 5 5

Australian Region (100oE to 170oE) Total Numbers and ACE Index
ACE Index
(x104 knots2)

Severe
Tropical
Cyclones

Tropical
Storms

Average Number (±SD) (1975/6-2004/5) 83 (±43) 5.7 (±2.4) 10.6 (±3.7)

Actual Number 2005/6 83 7 11

TSR Forecasts (±FE)

6 Dec 2005 90 (±38) 5.8 (±2.1) 10.2 (±3.0)

7 Nov 2005 90 (±38) 5.7 (±2.0) 9.9 (±3.0)

4 Oct 2005 90 (±38) 5.5 (±2.1) 9.8 (±3.2)

8 Sep 2005 90 (±38) 5.3 (±2.1) 9.8 (±3.0)

5 Aug 2005 - 5.2 (±2.2) 9.6 (±3.0)

7 Jul 2005 - 5.4 (±2.3) 10.0 (±3.3)

7 Jun 2005 - 5.3 (±2.3) 9.8 (±3.4)

9 May 2005 - 5.6 (±2.3) 10.4 (±3.5)
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b) Tercile probabilistic forecasts

Totalactivity (ACE index)wasequalto the30-yearclimatenorm.Thisis themostactiveseason
for sevenyearsTSRcorrectlyanticipatedanear-averageseasonatall leads.All forecastswere
similar from month to month in predictingabout10 tropical stormsand5-6 severetropical
cyclones.All forecastswerecorrectto within onestandarderror.TheMay forecastperformed
best for tropical storm numbers;the Decemberforecastperformedbest for severetropical
cyclonenumbers.Thetercileprobabilisticforecastsshowedexcellentskill atall leads,with the
December forecast having the highest skill.

2. Australian Landfall Numbers and ACE Index

a) Deterministic forecasts

Australian Region Tropical Storm Numbers 2005/6

Tercile Probabilities
RPSS

belownormal normal above normal
Actual 2005/6 0 100 0 1

Climatology 1975/6-2004/5 37 33 30 0

TSR Forecasts

6 Dec 2005 14 68 18 0.78

7 Nov 2005 17 68 15 0.77

4 Oct 2005 19 65 16 0.73

8 Sep 2005 18 68 14 0.77

5 Aug 2005 20 67 13 0.75

7 Jul 2005 18 64 18 0.71

7 Jun 2005 20 62 17 0.68

9 May 2005 25 53 22 0.51

Australian Strik e Numbers

Tropical
Storms

Average Number (±SD) (1975/6-2004/5) 4.6 (±2.2)

Actual Number 2005/6 5

TSR Forecasts (±FE)

6 Dec 2005 4.4 (±2.0)

7 Nov 2005 4.3 (±2.0)

4 Oct 2005 4.3 (±2.0)

8 Sep 2005 4.2 (±2.0)

5 Aug 2005 4.2 (±2.0)

7 Jul 2005 4.3 (±2.0)

7 Jun 2005 4.3 (±2.0)

9 May 2005 4.5 (±1.9)
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b) Tercile probabilistic forecasts

FivetropicalstormsmadeAustralianlandfall,whichis comparableto the30-yearclimatenorm.
TheAustralianlandfallingACE indexwasalsocloseto average.All TSRforecastscorrectly
predictedthenumberof landfallingeventsto within onestandarderrorfor all leads.All tercile
probabilistic forecastscorrectly predicted near-averagelandfalling activity and therefore
showed good skill.

Environmental Factors in 2005/6

Soundseasonalforecastsof Australiantropical stormactivity areachievedby predictingkey
environmentalconditions prior to the Australian cyclone season.We find that the most

importantcontemporaneousfactor influencing the overall activity of the Australiantropical
cycloneseasonis theOctober-November(ON) Niño 4 seasurfacetemperature(SST)[region
150oW-160oE, 5oS-5oN]. Above-average(below-average)ON Niño 4 SSTsin this region lead
to above-average(below-average)atmosphericvertical wind shearover the Australianregion
during Austral summer;a condition favouring below-average(above-average)tropical storm
activity. The table verifies our forecasts for this predictor.

Australian Strike Numbers

Tercile Probabilities
RPSS

belownormal normal above normal
Actual 2005/6 0 100 0 1

Climatology 1975/6-2004/5 33 40 27 0

TSR Forecasts

6 Dec 2005 25 54 21 0.41

7 Nov 2005 26 54 20 0.41

4 Oct 2005 27 54 19 0.41

8 Sep 2005 26 55 19 0.43

5 Aug 2005 28 54 18 0.40

7 July 2005 26 54 20 0.41

7 June 2005 27 53 20 0.38

9 May 2005 24 53 23 0.39

Predictor Forecasts 2005

ONNiño4
SST (¡oC)

Actual Value 2005 (1975-2004 Anomaly) 0.14

TSR Forecasts (±FE)

4 Oct 2005 0.19 (±0.21)

8 Sep 2005 0.20 (±0.25)

5 Aug 2005 0.25 (±0.33)

7 Jul 2005 0.14 (±0.43)

7 Jun 2005 0.20 (±0.50)

9 May 2005 0.04 (±0.51)
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TheTSRON Niño 4 predictorforecastsperformedverywell predictingtheactualNiño 4 SST
anomalyto within 0.11oC at all leadsfrom May 2005. The July forecastperformedbest
predicting the Niño 4 SST anomaly perfectly.

Definitions

Rank Probability Skill Score

The probabilisticskill measureemployed is the rank probability skill score(RPSS) (Epstein
1969;Wilks 1995;Goddardetal 2003).Computationof RPSS beginswith therankprobability
score (RPS) which is defined as:

whereNcat = 3 for tercile forecasts.ThevectorCPFm representsthecumulative probabilityof
theforecastup to categorym, andCPOm is thecumulativeobservedprobabilityup to category
m. Theprobabilitydistribution of theobservation is 100%for thecategory thatwasobserved
and is zero for the other two categories. For a perfect forecastRPS = 0. TheRPS is referenced
to climatology to give theRPSS which is defined as:

whereRPSfcst is the RPS of the forecastandRPSref (=RPScl) is the RPS of the climatology
forecast. The maximumRPSS is 1; a negative RPSS indicates skill worse than climatology.

Total ACE Index = AccumulatedCycloneEnergy Index = Sum of the squaresof
6-hourly maximumsustainedwind speeds(in units of knots)
for all systemswhile they areat leasttropicalstormstrength.
ACE Unit = x104 knots2.

Australian ACE Index = Sumof thesquaresof hourlymaximumsustainedwind speeds
(in units of knots) for all systemswhile they are at least
tropical storm strength and over the Australian mainland
(reduced by a factor of 6). ACE unit = 104 knots2.

Severe Tropical Cyclone = 1 minute sustainedwinds > 63kts (73mph) = Hurricane
category 1 to 5.

Tropical Storm = 1 minute sustained winds > 33kts (38mph).
SD = Standard Deviation.
Terciles = Data groupingsof probability correspondingto the upper,

middle and lower one-third of values historically (1975/6-
2004/5).

Australian Region = SouthernHemisphere100oE to 170oE (Stormmustform asa
tropical depression within to count).

Australian Strik e = Strike on Australian Coast from Perth around to Brisbane.

�

RPSS = 1−
RPS fcst

RPSref
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Tropical Storm Risk.com (TSR)

Tropical Storm Risk.com (TSR) is a venturewhich hasdevelopedfrom the UK government-
supportedTSUNAMI initiative project on seasonaltropical cyclone prediction. The TSR
consortiumcomprisesexpertsoninsurance,risk managementandseasonalclimateforecasting.
The TSR industry expertiseis drawn from the Benfield Group, the leading independent
reinsuranceintermediary, Royal & SunAlliance, theglobalinsurancegroup,andfrom Crawford
& Company, a global claims managementsolutionscompany. The TSR scientific grouping
bringstogetherclimatephysicists,meteorologistsandstatisticiansbasedattheUCL (University
College London)BenfieldHazardResearchCentre.TSR forecastsareavailable from http://
tropicalstormrisk.com.
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