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SUPER ‘rYPHOm m (21W)

After Typhmn Brerda,whi~ W developA in the
low-levelsouthwestnbmsocntrough,canpletedextra-
tropicaltransiticmcn the 5th of Octc&r, the mid-
levelsubtropicalridgebecamewell-establishedover
the WorthwestPacific. This syrqtic featurewmuld
confinethe devel~nt of tropicalcyclcnesto lcw
I.atitdesnear 10N in the near-equatorialtrough.
Also coincidentwith Brenda’smovementto tie north
was the replacementof the lcw-levelsouthwest
nmaocm flowover the SouthChinaSea with rmrth-tc-
northeasterlyflew off of the Asiancontinent.

TyphocnDot WS the cnly supertyphocm (inten-
sity equal to or greaterthan 130 kt (67I#s)) of
tie 1985WESTPACseascm. It intensified(deepensd)
explosivelycausingintensityforecastclifficulties.
Other distinguishingcharacteristicswere the small

size of the area of intenseconvection,the small
radiusof maximumwind, and the absenceof low-level
southwestmonsocminflow. Also of interestwas the
largewird radiusin the northwestsemicircle(when
it was lccatedsouthaastof Luzon)where surface
windswere enhancedby a strongpressuregradient
betweemthe tropicalcycloneand a polarhigh
pressurecell locatednear 40N 11OE.

Dot was firstdetectedas a tropicaldisturbance
in the near-equatorialtrough,150 nm (278km) south-
east of Pcnape (WFKl91348)m the llth of C&c&r.
Figure3-21-1shcwa the disturbancecm the 12th of
Octoberexhibitingsignsof organisaticnin ita
upper-leveloutflow. The s~tem movedwest-northwest
and reachsdtropicalstorm intensitya the 13th
southof Guam.

F@@ 3-21-J. SupetTyphoonDot aA a ddtuhbance in
the nem-eqtio~ tioughwtik Aigvu otjozganired
uppa-levti OU@OW [1200062OctobezDMSP V.LSIMI
~941 .
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The trackforecastsfor ‘l?y@mmDot did mt
presentany significantclifficultyfor the fore-
castersat JIWC. Figure3-21-2shcxrsthat the
mid-leveleasterliesdaninatethe TrustTerritories
wsstwardthroughthe PhilippineIslar& and into
SoutheastAsia at 120000z. With no change-ted
in the orientationor strengthof the ridge,a
west-northwesttrackat 10 to 20 kt (19ta 37 kdhr)
under this ridgewas consideredto be the best
forecast. This was in agresmentwith climatolcgical
and analogforecastguidance. The two numerical

kdel) and l?lC?4(Nested Trcpical@lcne Mel), were
of littlehelp during the crucialfirstfar days of
forecasts(whenCot was approachingthe Philippines).
Due to ccnputerproblemsat Fleet Numerical
OceancgraphyCenter (FNX) the olderPrimitive
Equation (PE)rcdel was run in place of the Navy
OperationalGlcbalAtmosphericPredictionSystem
(NDGAPS). Later,it was detennine5that ~, when
runningwith data frcanthe PE mcxiel,didn’t have
accessto the necessarydata fields. Subsequently,
OTCM Was tiified to accept the needed&ta.

mrdels,~M (On~ay interactiveTropicalCYClOm

F@Ju? 3-21-2. 400 mb Nunitico,tv ‘Wuu-tiOnd ?#za&jA&$
[NVA)at 120000ZOctobm Ahcwinge.m.ttiti oven
DOZ’h @tMe tick to tht wtit-no~tit.
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T“heone aspectof TyphconDot thatdid present
considaable fo&cast difficultywas intensity. In
the twenty-threehour periodbetvieen1500222aml
152342ZCot’s centralsea-levelpressureCkpped frm
969 mb to 903 ti (adecreaseof 66 nb). This trans-
latesto a drop of approximately2.8 Mhour. This
mets and exceedsthe rate of 2.5 Whr (sustained
for at least12 hours)thatHol.lidayand Thmpxa
(1979)used to defineexplosiveintensificaticm
(deepeniwg). JIT?Cuses a technique(Dunnavan,1981),
in which the 700 mb equivalent~tential temperature
(Theta-E,a measureof the tiopicalcyclcne’stienno-
dynamicenergybased m the central700 nb tempera-
ture and dewpoint)and the o?ntralsea-levelare
ccmp=ed pressureto forecastexplosiveintensifica-

tion. ‘_hetechniquecalls for intenstiicatimto
telcw925 mb (hewfar belw can be estimatedfrcxntie
techniquealso)wheneverthe plots of centralsea-
levelpressureand Theta-Einkrsect near the
criticalvaluesof 950 mb and 360 degreesKelvin
(bothvaluesbeing statisticalmeansderivedfran
past intensestorms). Figure3-21-3is a plot
of Dot’scentralsea-levelpressureand Theta-E
duringthe period 140530Zto 180828z. At PointA
(142130Z), the two linesshow a bmdency to inter-
sect (noticeextra~laticn to PointA‘). Hcwever,
PointB (150022z)reflectsa decreasein Theta-E.
Then,at PointC (1506152), this trendreversesard
againextrapolationto PointC‘ would indicate
intersection. Point D (150853Z)shcwaa slight

THETA E Trace
Tropical
Cyclone DOT ?bnth OCT 82 I

.5
!!

15=

F.igum3-21-3. P.Lo.toffD02’A centw..tAea-J?evel
pJLeA&meand centmzl.700 MB equiwuknt pot’zti
.tempeh.aalMetig the pezi.od140530z.tolgo~2tZ
Octobe-t.
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decreasein Theta-Eand m intersection.The next
availableaircraftreconnaissancedata was mt
receivd until 152102z,ad by that tire~t’s
centralsea-levelpressurehad plunnmtedto 906 mb
and the central700 mb temperaturehad soar~ fran
20 Celsiusto 30 Celsius (yieldinga Theta-Eof 372 K
when pairedwith ttrsd~int temperatureof 11
Celsius). This forecastnettx.Y3is a reliablecne
in rmst instances. Hc.wever,TyphconDot demonstrates
a situationwhen tie lackof timly aircraftdata
preventedthe effectiveuse of the technique. In
pst-analysis,if pressure,tenperattme,and dw-
point data had been availablearcwxl1512002it is
a distinct~ssibility that the intersectionof the
centralsea-levelpressureline aridthe Theta-Eline
would have been obserwd.

The reliabilityof tiis forecasttechniquewas
mentionedearlier. Hcn?ever,in edditicnto the
timingprdlem alreadymentioned,a coupleof factors

shouldbe pointedout. Firat,the ccnputaticmof
Theta-Eis very sensitiveto dewpointtemperature
(andto a lesserdegree aubienttemperature).The
dewpointmeasurementis also sensitiveto a sunetimes
non-hcmqenecusdistributionof moisturein the
storm’scenter. Seccmi,a rarerbut scanetire.scan-
plicatingfactoris the ccr@exity ard delicacyof
the dewpoi.nthygrctmterwhich is an alternately
ccol~ heatedmirrorcoupld with a thermistor.
?he &wPoint te~rature is recordedwhen a thin film
of dew form cn the mirror. Malfunction of the
instnnnentoccasionallycncur.

To give the rea%2r an indicationof what @et
not kmavingthat Oot !ms going to explosivelydeepen
had a the intensityforecastscan be seen in Figure
3-21-4. The graph &picts the best trackintensities
(atsix hour intervals)for the pericd 131800zto
1812002ccnparcdto the correspmx3ing12-,24-,48-,
and 72-hcurintensityforecasts. Twelve-hourfore-
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casts for the pericd 151200Zthrough1606002were 20,
15, 15, SIXI10 kt (10,8, 8, and 5 IW’S)lm. For the
sameperiod twenty-fcur hcur forecastswere 30, 20,
35, and 20 kt (15, 10, 18, and 10 II#s)belcw tie best
trackintensities.Fran the graph cne can see that
the 24-hour forecastintensitycurveis very close to
the Dvorak forecastintensitycurve. This is usually
the case sincethe Dvorakmmlel is the main Jl%C
24-hourintensi~ forecasttool. The prcblemwith
~losive intenaificaticnreallystartsshcwingup at
tie 48-hourforecastpericd. ‘l?he48-hourintensity
forecastsduxingthe pericd1518002through1618002
Octc&r were 45, 55, 50, 50, and 35 kt (23,28, 26,
26, aod 18 II#s)tco la% The three72-bcurforecasts
thatwere effectedby the expl=ive deepmhg were
for the period 1618002through170600ZOtt ard were
55, 50, and 35 kt (28,26, and 18 II#S)imo 30W.
After M ha explosivelydeepened,the intensi~
forecastsreflectedthe storm’shigh initial
intensityand the forecasterrorsdacreasadsigni-

ficantlywith the average12-har intensity forecast
error for the pericd 140600Zthrcagh1812002 (18
cases)being 5 kt (3#s) , the average24-hourerror
fw the period 1418002through1812002 (16cases)
being 14 kt (7I#s), the average48-hourerror for
the perio5 151800zthrough1812002(12cases)being
24 kt (12@s) , and the average72-hourerror for the
perird 1618002through181200Z(8cases)being28 kt
(14#s) . The pint beingmade is that a forecaster
doesn’t necessarilyhave to knew 72 hoursaheadof
time thata systemis goingto explosivelydeepen,
butifhe knu?s120r24 houraahead oftime then the
longerrange forecastsmade duringthat pericdwill
reflectthe higherstorm intensityand be mare
accurate.

Figure 3-21-5 shwa SuperTy#Ian Dot at maximm
intensi~ with a well-define3eye d intense.convee
tion confinedto a smallarea aroundthe system.
Aircraftreccrmaissancem the 16th and 17ti of

Figwuz3-21-5. Supn TyphoonfJo.Za.tmar.imvn&&n4-
Ltg wtih a weL.2-d@md ega and &no.U mzhoundi.ng
ting 0{ intenbeconvection(170147ZOcXobctUMSP
U.i.brlat.imaguy).
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Octcber consistentlylccatedthe mxinnnnsurface ClarkAB reportedmax.inmnsustainedwindsof 27 kt
winds 5 to 10 nm (3 to 5 km) frcm the centerafi (14Ms) with a peak gust of 44 knots (23tis). Dot
radar eye diametersof 10 to 15 nm (5 to 8 km). was a very intensetyphom but the damagedone in the

Philippineswas certainlylimitedby the storm’s
Figure3-21-6shcwathe surfacewind circulation smalldiamter of maximvmwind, its smallarea of

patternaroundDot (whileit was southeastof Luzon) intenseconvection,its path of apprcachto Luzon
at 1812002&tcber. Strongwinds extendedout much (thiskept mst of the lcw-levelflewparallelto the
furtherin the rmrthwestsemicirclewhere the surface nmmtainous terrain,reducingorcgraphically-enh~ed
winds were frcm the north to northeast. This in- rainfall), cud the absenceof enhancedkm-level
creased‘fla resultedfran a strongpressuregradient southwestnrmsoalflew.
that existedbetweenDot ati a @ar high-pressure
cell locatednear 40N 11OE. Thefigure also shcws After enteringthe SouthChinaSea labs cn tk
tk absenceof any enhancedlcw-lavelsouthwest 18th crfOctoberwith minimalty@con intensity,Dot
rmnscm flewwer the Southtins Sea. beganregainingorgani7&im overwaterand‘cxmtinued

cn a west-northwesterlytrack. By 213lZ)OZ, the

The threat posed by Super‘TypkonDot causalall Typhom’s intensitypeake5at 90 kt (46u/s) 300 mn
U.S.military installatims in the Philippinesto be (556km) south-scutkastof Hong KOIXJ (VW 45007).
placedin l’rcpicalCycloneCcnditim of ReadinessI Dot weakenedas it churnedacrossthe southerntip of
and resultedin the evacuationof aircraftfranCubi HainanIsland,leavingat leasttwo dead, 2300hcuses
Point t%%Sand Clark AB, ad the mnssnentof several collapsed,ad flocdingin its wake. Crossingthe
shipsfrcm SubicBSy. seventy-four pecples were Gulf of lkmkinin less than a day, it slaum2dinto
r~~ killed,more than 50,000 lefthcmeless,a the coastof NorthVietnam130 nm (241km) SCRM of
damage b buildingsand crcpsestimstedat 1.3 Hanoi (WFS348819). ‘l%efinalwarningon Oot was
millia dollars. NA~ Cubi Pointreported issuedat 220000zas the system.dissipatadover the
a ~.~t of 19 kt (10tis) and net 5, 20WSat Imgg& Umuntainsinland.

. ....

.—

F.igwce 3-?1-6. Sum~aceanalgh.da-t1gJ2002 Octoiwz
~how.i.ngb.?%Ong wkf2 extending oti a gwa.t diA.tance
in the notihw~$ &miti&e and .thtabA encc o~
(convmti.on-enha.need)&xu-.&2uetbotieA.t motioon
@710.
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Figwce3-’,?1-7.SupeA Typhoon Vo.twi,tk85 k.noti(44
m/A) a&tek GILOAAingLuzonand ?ce-.itien.@y.Lngin the
souxhCk&a SQJI(2002272 Octobn VW V.hLd
imagmq).
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