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Summary

A year with near-averageactivity as defined by the basin ACE (Accumulated Cyclone
Energy) index and by the numbers of intensetyphoonsand typhoons,but below-average
when assessedh terms of numbers of tropical storms. The TSR probabilistic forecasts
correctly predicted the near-average ACE index activity from March. The TSR
deterministic forecastscorrectly predicted the number of intensetyphoonsfrom May, and
only slightly overpredicted the ACE index and numbers of typhoonsand tropical storms
at all leads from March.

TheTropical StormRisk (TSR)consortiumpresents validationof their seasonagbrobabilistic
anddeterministidorecastgor theNW PacificbasinACE indexanddeterministidorecastgor
the numbersof intensetyphoons typhoonsandtropical stormsin 2005.Theseforecastsvere
issuedmonthly from 7th March 2005to 5th August2005for the 2005 NW Pacific typhoon
seasormwhich ranfrom 1stJanuaryto 31stDecembe2005.All TSR forecastsverecorrectto
within onestandarcerror. The basinACE indexwasslightly overpredictedat all leadsdueto
the August-SeptembeNino 3.75 (region 18(P-14FW, 5°S-5°N) seasurfacetemperatures
being slightly cooler than predicted.

Features of the 2005 NW Pacific Season

» The2005NW Pacific seasorfeatured24 tropical storms,16 typhoons,9 intensetyphoons
and an ACE index of 285 x{&not<. This is the quietest season since 2000.

» Chinawasstruckby eight storms- typhoonsLongwang,Damray,Khanun,Sanvu,Matsa,
Haitangandtropical stormsTalin andWashi. Togetherthey killed 294 peopleandcaused
over US$ 3bn in damage.

* Vietnamwas affectedby four storms- tropical stormsDamrey, Vicente and Washi, and
typhoonKai_Tak.In total 103peoplewerekilled andthedamagevasoverUS$250million.

» Taiwanwasstruck by threepowerful typhoons- Talin, Haitangand Longwang.Together
they killed 13 people, injured 139 more and caused over US$ 40 million in damage.

 In contrasto 2004the Japaneseainlandhadonly two typhoonlandfallsin 2005.Typhoon
Nabi strucksouthernlaparbringing 1-min sustainedvindsof 78 mphandupto 1.3m(51in)
of rain. Nabi killed 27 peopleand causedUS$ 37 million in damage.Typhoon Mawar
brushedl okyo bringing1-min sustainedvindsof 67mphandcutting powerto thousandsf
homes. Three people were killed and four were injured.



Tropical Storm Catalogue 2005

NW Pacific Individual Storm Summary 2005
No. Name Dates Peak wind| Typhoon | Landfallcountry,stormand
(kts)* category category at landfall*
1 Kulap 13-18 Jan 60 - -
2 Roke 13-17 Mar 65 1 Phillippines (1)
3 Sonca 20-26 Apr 115 4 -
4 Nesat 30 May-10 Jun 125 4 -
5 Haitang 11-19 Jul 140 5 Taiwan (3), China (1)
6 Nalgae 20-23 Jul 50 - -
7 Baryan 21-27 Jul 60 - -
8 Washi 28-31 Jul 45 - China (TS), Vetnam (TS)
9 Matsa 31 Jul-06 Aug 90 2 China (1)
10 Sanvu 10-13 Aug 65 1 Phillippines (TS), China (1)
11 Mawar 19-26 Aug 130 4 Japaf (2)
12 Guchol 20-25 Aug 60 - -
13 Talim 26 Aug-01 Sep 125 4 Taiwan (3), China (TS)
14 Nabi 29 Aug-06 Sep 140 5 Japaii (2)
15 Khanun 05-11 Sep 115 4 China (2)
16 Vicente 16-18 Sep 40 - Vietham (TS)
17 Saola 20-26 Sep 20 2 -
18 Damray 21-27 Sep 90 2 China (2), \fetnam (TS)
19 Longwang 25 Sep-02 Oct 130 4 Taiwan (4), China (1)
20 Kirogi 10-19 Oct 125 4 -
21 Kai_Tak 28 Oct-02 N@ 20 2 Vietham (TS)
22 Tembin 07-11 Nw 45 - Phillippines (TS)
23 Bolaven 13-20 Nw 75 1 Phillippines (TS)
24 25W 18-20 Dec 35 - -

* Landfallis definedastheintersectiorof thesurfacecentreof atropicalstormwith acoastline.
* Mainland only.

X 1-min sustained winds.

TS = Tropical storm.

The tropical storm namesand peak 1-minute sustainedwindspeedsare obtainedfrom the
following sources:Joint TyphoonWarning Centerbesttrack data, Gary Padgett’smonthly
globaltropical cyclonesummariesssuedthroughthe tropical stormsmailing list at tropical-
storms@tstorms.or@nd Julian Heming’'s Met Office Tropical Cyclone Website (http://
www.met-office.gov.uk/sec2/sec2cyclone/tcvehhtm



Verification of Forecasts

NW Pacific ACE Index and System Numbers

a) Deterministic forecasts

NW Pacific ACE Index and System Numbers in 2005
ACE Index Intense Typhoons | Tropical

(x10*knots) | Typhoons Storms
Average Number{SD) (1965-2004) 305 @99) 8.6 @3.0) 16.9 ¢3.7) 26.7 ¢4.5)
Actual Number 2005 285 9 16 24

5 Aug 2005 328 ¢78) 9.4 @25) | 17.5¢2.9) | 27.6 ¢3.7)

7 July 2005 333 ¢83) 9.5@2.5) | 17.5¢2.9) | 27.6 ¢3.7)

TSR Forecasts{SD) | 7 June 2005 | 328 ¢84) 9.4 @2.7) 17.5¢2.9) | 27.6 ¢3.7)
5 May 2005 314 ¢80) 8.92.6) | 17.5¢2.9) | 27.6 ¢3.7)
7 Mar 2005 340 ¢91) 9.8¢2.7) | 16.1¢3.3) | 25.9 ¢4.0)
24 June 2005 - - 16 25

27 April 2005 - - 15 24

Chan ferecasts

b) Probabilistic forecasts

NW Pacific ACE Index 2005
Tercile Probabilities RPSS
belownormal normal above norma

Actual 2005 0 100 0 1

Climatology 1965-2004 33.3 33.3 33.3 0
5 Aug 2005 14 51 35 0.42
7 July 2005 14 48 38 0.35

TSR Forecasts

7 June 2005 16 48 36 0.36
5 May 2005 19 51 30 0.45
7 Mar 2005 15 43 42 0.21

In 2005,the NW Pacificaccumulatedropical cyclonewind energy(ACE Index)wascloseto

the 40-year climate norm. With the exceptionof the intensetyphoon forecasts,the TSR

forecastsslightly overpredictedhe total activity at all leadsbut all forecastswere correctto

within onestandarderror. The May forecastperformedbestoverall. All probabilisticforecasts
showed positive skill with the May forecast having the highest skill.

Chan’spredictionsfor tropical storm and typhoonnumberswere betterthan TSR’s. Chan’s
forecastsperformedwell this year, correctly predictingthe numberof tropical stormsin his
April forecastandcorrectlyforecastinghenumberof typhoonsn hisJuneforecastAs aresult,
it washardfor TSRto improveuponChan’sforecastsFurtherdetailsonthe Chanforecastand
their verification may be obtained fronttp://aposf02.cityu.edu.hk/~mcg/tc_foredast



Environmental Factors in 2005

The principle underlying sound seasonaltyphoon predictions is to forecast the key
environmentatonditionsat the heightof the NW PacifictyphoonseasonTSR finds thatthe
most important contemporaneoutactor influencing the overall activity of the NW Pacific
typhoonseasoris the August-SeptembgAS) Nifio 3.75SST[region 18(P-140°W, 5°S-5°N].
This predictorinfluencescyclonic vorticity (the spinningup of storms)in the main typhoon
formation rgion. The Table below verifies our forecasts for this predictor.

Predictor Forecasts 2005

ASNif03.75
SST Q)

Actual Value 2005 (1965-2004 Anomaly) 0.05

5 Aug 2005 0.28 (0.14)

7 July 2005 0.33 ¢0.23)

7 June 2005 0.28 ¢0.28)

5 May 2005 0.13 ¢0.33)

TSR Forecasts¥FE)

All the TSR forecastsslightly overpredictedhe magnitudeof the AS Nifio 3.75anomalyand
thisled to aslightoverpredictiorof the NW PacificACE index. The May forecasiprovedbest
overall.

Definitions

Rank Probability Skill Score

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

Ncat

> (CPr.—CPo.)’

m=1
whereN.4; = 3 for tercile forecastsThe vector CPg,, representshe cumulatve probability of
theforecastup to catggory m, andCPq,, is the cumulatve obsened probability up to categyory
m. The probability distribution of the obsenationis 100%for the categyory thatwasobsered
andis zerofor the othertwo cateyories.For a perfectforecastRPS= 0. The RPSis referenced
to climatology to gre theRPSSwhich is defined as:

RP Scst
R P Sef

RPSS=1-

whereRPS.¢; is the RPSof the forecastand RPS¢t (FRPS)) is the RPSof the climatology
forecast. The maximumRPSSs 1; a ngative RPSSndicates skill varse than climatology

Total ACE Index = AccumulatedCycloneEnemgy Index = Sumof the squaref 6-hourly
maximum sustainedwind speedsg(in units of knots) for all systems



while they areatleasttropicalstormstrength ACE Unit = x10* knot<.

Intense Typhoon 1 minute sustained winds > 95kts (110mph).

Typhoon = 1 minute sustained winds > 63kts (73mph).

Tropical Storm = 1 minute sustained winds > 33kts (38mph).

SD = Standard Deéation.

Terciles = Data groupingsof equal (33.3%) probability correspondingto the

upper middle and laver one-third of alues historically (1965-2004).

Forecasts for 2006

The TSR extendedangeforecastfor the 2006 NW Pacific typhoonseasorwill beissuedin
earlyMarch2006followed by monthlyforecasupdateghroughto earlyAugust.Forecastsvill
be deterministic and probabilistic.
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Tropical Storm Risk.com (TSR)

Tropical StormRisk.com(TSR) is a venturewhich hasdevelopedfrom the UK government-
supportedTSUNAMI initiative project on seasonakropical cyclone prediction. The TSR
consortiumcompriseexpertsoninsurancerisk managemerdndseasonatlimateforecasting.
The TSR industry expertiseis drawn from Benfield the leading independentreinsurance
intermediary Royal & SunAlliance the global insurancegroup, and from Crawford &
Companyaglobalclaimsmanagemergolutionscompary. The TSRscientificgroupingbrings
together climate physicists, meteorologistsand statisticiansat UCL (University College
London) and thé&/let Ofice TSR forecasts arevailable from http://tropicalstormrisk.com.
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