
CHAPTER tl - RECONNAISSANCE AND FIXES

t. GENERAL

l!haJolnt’&phom~cmter dspendsm
~topr#lde mcesamy, accurate,and
timely~lcgical lnfoxn3atiu3in Sqport of sad
~. = =Ji- ~Y ~ -
~- platfomx3:aimrsft, satellite.and
Iadar. In data rich areas,Synopticdataare also
usedto stppl~t t~ atxwe. Cptlnu63utlllzatifnof
all available~ maoumes is obtaMad
throughthe Selative ~ Prosrsm(sHP);
varicma factors are comidemd in selectinga
specific mcmnaissane platfom inoludlrg
Capabilitiesmd limltatiom, and the tropical
cyclone’sthreatto lifeandpropertybothafloataM
Sahom. A ammuy Of rec0maiaaar6csfixesreceived
-1985 is IncludadIn Section6OfthiSOhSpter.

2. RECONNAISSANCE
AVAILABILITY

a. Aircmft

Aircmft-mar mcom=L3aance fortha J’IWis
parfoIn3adby the54thUeatmr RecmmlassnceSquadrm
(54thhE?S)locatedat AnderaenAirForceBase,Guam
‘he 54U3 URS only averaged three @ four
sto~ble eimraft (sixassigned)throu@outWe
-h y-. W April8th,fiveOf the 54th=’S
SIXiR2-130aimraft - groundedfor crackedUlnga
(the Stith was PIwviouslygromded fcr major
3mlntEslan&repairs). ‘Ihlsleft the unit with no
s~~e -~ fa a ~rt -od of t-
mtil replacementsbsganarrivingfmnthe53rduRss
KSSSkr Air Force ~, ~SiSSi@. - the
period 1 August-50c-, -533’d m-w
aircraftand crewswereIn placeto augment54thliRS
msmrcea. But duringthisperiod,JointUIie!’sof
StafftaskingtookawaytwoW-130 aircraftfranthe
~th WRS, re@tmmti y#s&Wmdt as-t$tion
fm the season. recalnaisaance
re@rmants areprovideddailyto Me Reconnaissance
COordimtor (!NMRC.). The mm the-lmarriesthe
taskingfrm J’IIKwith the availableairfrareafrm
th 54thWM.

AS in previousyearn,aircmft lWconmissmce
p3widea direct -~ts of Stamard
Pre9sur+level height, temperature.flight-level
K, sea-levelpressure,estimatedsurfacewinds

observable),
parameters.‘me lm?oroP&cal%@-m ~d=-~
the AerialReconmisaanceWeatherOfficer(ARhO)and
drops033&operatoraof Detachmnt3, latWea~ Iiirg
who fly with the 54thW& Thesedataprovidethe
l’yphom Duty officer (m) with indicationsof
tropicalcyclom positionend intemsity. Another
inqm%antaspectis the availabilityof thedatafor
techniquedevelcqmentandtropicalcycloneresearch.

b. Sstelllte

Satellitefixesfrm USAF/USNgrcundsitesand
USN shlpaprovideday and night coveragein J’lW’s
ares or respomibility. Interpretationor this
satelliteimgery providestrcpicalcyclonepositions
and estimatesof currentand forecastIntmsities
throughtheDvcmk technique.

c. Radsr

Ian&based radar providespositioning&ta on
well-developd tropical cyclones Uhm in the
proximity(usuallywithin175 m (324Ion))of the
radarsites in the Philippines,Taiwan,Hong Kong,
Japan,SouthKoraa,Kwajalein,and Q6am.

d. synoptic

J’lWalso detemllwstropicalCYC1O?3Spositions
Ma@ aI the analysisof the surfacd~dlent-level
synopticdata. ‘131esepoaitiom We& helpfulin
situationswhere tb vertical stmtum or ti
tropical cyclme ma weak or acmrate surface
positionsfrml airomft m aatelMte were not
available.

3. AIRCRAFT
RECONNAISSANCE
SUMMARY

- 1986.J’IW levied~ts for 250
vortexfIxesand73 investigativemissionsof which9
Wm flcnmIntodisturbmcesthatdidnotdevelcp.In
additirnto the leviedfixea,206 in~ te fixesl
m also obtaimd. !lhirty-aixsynopticndsalone
= r$fl=t$d ~ fl~ to PX’Ovidamid-level
steeringinfonuation.Theaveragedistanceerrorfor
all airmaft fixesreceivedat ~ during1986was
13ml=.

mcomaiseanceeffectiver3easis
smmrized In Table 2-1. The mannerin Uhlchthe
aerial mcomsissance mission la graded changed
@r@ 1986. A new MissionEffectivenessGmd@
(m) systm -s testedoperationally.Ho loI&r is
t~ early,lateor on-tirecriteriabeingused. The
H syste33gradedthe perfonBsnoeof the missionas
aatiafactoxy, @md$d ~ aatisfacto3y,
maatlsfactorycr missed. A mission could be
degradedif certaincriticalw?atherparameterswere
mt obtainedsuchas te@amture, dew point,mdnimm
sea-levelpressure,flight-levelheightin meters,
etc. Also if too 332Icht~ or too littletime
elapsedbetweenthe prbsry and intermediatef Loss,
the mission could be dalg?adedend yet be
sstiw%ctory.
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4. SATELLITE
RECONNAISSANCE
SUMMARY

The Air Forceprovidessatelliterecomaissance
sqpmt to J’IWCthrougha tropicalcyclonesatellite
surveillancenetworkconsistingof bothtacticaland
centralized facilities. Tactical DMsP sitea
mnitoring DMSP, NOAA and geostationarysatellite
data are locatedat NimitzHill, Guam;ClarkAB,
Republicof the Philippines:Kadem AB, Okinawa,
Japan;Osan AB, Republicof Korea;and ?lickamAFB,
Hawaii.l’heaesitesprovidea conMnedcoveragethat
includesmst of J’IWC~sareaof responsibilityin the
westernNorthPacificfrannearthedatelinewestward
to the MalayPeninsula. For the rmainder of its
AOR, JIWC relieson the Air Force GlobalWeather
Central(AFGWC)to providecoverageusing stored
%tellite &ta. The Naval OceanographyCumuati
Oetaxllent, Diego Garcia, providea NOAA polar
orbitingcovemge in the centralIndianOceanaa a
s~pl~t to thiss~port. U.S.Navyshipsequippad
for direct readout also provide supplementary
sqport.

AFGK, locatedat OffuttAPB, Nebraska,is the
centralizedomiberof the tropicalcyclonesatellite
surveillancenetwork. In supportof J’Iwc,AFGW
processes Storad -rYmmPti NoM
spacecraft.Imageryrscordedcnkoardthe spacecraft
as theypass overthe earthis laterdownlinkedto
AFGkC via a mtwork of ccmmnd readoutsites and
camunication satellites. ‘IhiaenablesAFGWC to
obtainthe coveragen?cessaryto fix all tropical
Systenaof interestto J’IWC.AFGWChaa the pl’iDl@
responsibility to provide tropical cyclone
surveillanceoverthe entireIndianocean.southwest
Pacific, and the area near the dateline.
Additionally,AFGWCCan be taskedto pmVi& tropical
cyclonepositionsin theentirewesternNorthPacific
aa backtpto coverageroutinelyavailablein that
region.

‘lhehub of the networkis Lk?tachmmt1, First
WeatherWinS (Det1, Ml), colocatedwith JTWC on
NindtzHill, Guam. 13aaedon availablesatellite
coverage,Det 1, NW Is responsibleforCcordiMting
aatellitemconnaisaancereqdmments with JTWC and
taak@ the individualnetwork site9 for the
necesumrytropical cyclone fixes and intmsity

esttites. Whm a particularfix is importantto the
developnmtof J’IWC’snext tropicalcyclom warning,
tm sitesSIWtaskedto fix thetropicalcyclonefrun
the samesatellitepass. ‘11’Iis“dual-site”concept
providea the nec&ary redmdancY to w-twiy
guaranteeJ’IWCan accuratesatellitefix on the
tropicalcyclone.

‘he IN?tworkprovideaJ’IWCwithseveralproducts
ard services.The mainserviceis one of mnitoring
its AOR for indicationsof tropical cyclone
develcgnant.If an areaexhibitsthe potentialfor
development, J’IWCis notified. Chce J’1’WCissues
eithera TropicalCycloneFomationAlertor warning,
the mtwork is tasked to providethree products:
tropicalcyclonepositions,intensityestimatesm
foracastintensities. Each satellitetropical
cyclonepositionis assigneda PositionCodeNumber
(~) to indicatethe accuracyof the fix position.
This is determinedby the availabilityof visible
lanckmrksin the imageforprecisegridding,and the
degree of organizationof the tropicalCyclonets
cloudsystem(Table2-2).

TABLE 2-2. POSITIONCODE NUMSERS

I

I PCN WllNXl OF CENTER DETERMINATION/GRIDDING

I

1 EYE/GEOGRAPRY
2 EYE/SPHEMSRIS

3 NELL-DEFINEDCIRCULATIONCENTER/CEOGRAPHY
4 ~L-DEFINEDCIRCULATIONCRNTER/EP_IS

5 PMRLYDEFINEDCIRCULATIONCENTER/OEOORAPNY
6 POORLYDEFINEDCIRCULATIONCENTXtiZPHMERIS

- 19860the networkprovidedJIWC with a
totalof 2693satellitefixeson tropicalsystem in
thewesternNorthPacific. l?hisis amcordnumber
of fixesfor the year. Another57 fixeswre loads
for tropicalsyst~ in the NorthIndianOcean. A
ccupariscnof those fixea of nmber@ tropical
cyclonesIn the westernNorth Pacificwith their
comespondingJIWC besttrackpoaitiom is shownin
!bble 2-3a (q- Of fixes with the
correspondingbeat trackfor the SouthPacificand
Indian oceans are presented in Table 2-3b).

TABLE2-3A. MEANDEVIATION(NN)OF ALLSATELLITEDERIVSDTROPICAL
CYCLONEPOSITIONSFROMTHEJTUCBEST TRACKPOSITIONS
IN THEHESTERNNORTHPACIFICANDNORTHINDIANOCEANS.

NUHSEROF CASESIN PARENTHESES.

NESTERNNORTHPACIFICOCEAN NORTHRiDIANOCEAN

1976-1985AVERAGE 1986 1980-1985AVERAGE 1986

PCN (ALLSITES) (AILSITES) (ALL SITES) (Au SITES)

1 13.6 (1632) 17.7 (188) 16.7 (40) --—— (0)
2 16.6 (1792) 16.0 (450) 18.9 (7) —--- (0)

20.9 (2367) 26.6 (204) 17.6 (21 ) 161.6 (1)
: 22.9 (1300) 29.4 (398) 58.3 (lo) —–— (0)
5 37.4 (4381 ) 45.1 ( 322) 33.5 (220) 87.4 (12)
6 39.5 (3250) 40.8 (1125) 37.5 (203 ) 106.1 (22)

1&2 15.2 (3424) 16.5 (638) 17.2 (47) ----— (0)

3h4 21.6 (3667) 28.5 (602) 33.0 (31) 161.6 (1)

5h6 38.3 (7631) 41.8 (1447) 34.7 (423) 99.5 (34)

TOTALS (14722) (2687) (501) (35)
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TAMS 2-3B. H2AN DEVIATION(Hll)OP ALL SATSLLITSDSSIV~
TSOPICALCYCLOSISPOSITIONSIN TNE BOUTS

PACIFICMD MVTS DIOIANCCSAUS.
NuHsssOF c- IN PAssmass.

19s6

PCN (Au SYTSS)
1 18.3 (W)
2 15.6 (t44)
3 39.5 (55)
4 23.9 (111)
5 46.7 (158)
6 36.1 (1012)

l&2 16.3 (192)

3&4 29.1 (166)

566 37.5 (1170)

TOTMS (1528)

Eatlmatesof thetrmical cvclone’scurrentintenaitv
and 24-hourintensityfork!ceatare made everY Ii
Imllraby SDDIYinl?the ovcrsk techniaue (NoAA
TeohnicaiFe&m- NliSDISIll to visualand anhmced
InfraredIsmgery(Figure2-1 and !&Me 2-4).

Figure 2-1. fiord co& for co~“cating esdmata
of current and forecast intensity &rivedfiom satellite
data. In the example, the cwrent T-munber is 35, but
thecwrentintsmityestimateis45 (eq”valentto77kt
(40nt.lsec)).The cloud system has weakened by 15
T-numberssincetheprevious evaluation conducted 24
hoursearlier. Theplus (+) synbol Micates an expected
reversal of the weakening trend or very little further
weakem”ng of tAe tropicai cyche dwing tlte next
24-howpeJW.

-2-2 sh- the statusOf Operationalpolar
orbiting Spacecraft. Four were available, on the

xn;es ~~t * year.
metwomP

17540 (F6 ) and 18541 (m’), cparated
reliably tk’ou@I the year with -y occasionaltier
~Y’Y 10SSdueto SeSSOMlrepositioningof a glare
obstructor(GIL@ al the F6 Spacecraft. lkMA
~ did not fsm es well. ~ J~ lat.,

mwu 2-2. ?cu?. amlus tsss
Jmmnslmnwmm m8wmmm

=:=::-
“’“ ‘10’0”’‘~

o 0m2A722u4L
19’r>tmlt.smnns

t~
: ,~

W 6 waa retur#edto&vi~ franstandbymds m
replace an . my partially
operatioml,MM 6 aezwed se the prlnwy mzznlrg
Spacecraft rcr nnat of 1986. Its mnat seriou9
limitation(for Det 1, lWU’S opemtiona)was the

7

appearanceof nraihad track-likenlinesthrwgh the
centerof its NighResolutionPicture‘lkanmisslons
(m) imgary. ~t by 17 NOV~, it had e
been placedon standby (with HRPT end Autcuatic
pictureTranemissicm(AFT) turned off), and was
replacedby thenewly-launchedN3AA10. ~ 10 and
NOAA 9 have had no majcw ~lma providi~
~+litY Xery throughthe remainderof the

.

5. RADAR
RECONNAISSANCE
SUMMARY

Eighteenof the27 significanttropicalcycloms
in the westernNorth pSCifiCduriilK1986 passed
withinrange of lmd+aaed molar with sufficient
cloud pattern o~anizaticm to be ftied. ‘he
land-baaedradar fixes that wre obtained and
trenmittedto J’IWCtotaled899. my 0SV3radarfix
wssobtainedby reconnaissanceaircraft.

The W?Klradarcodedefinesthreecategoriesof
accuracy: good (within10 km (5 ml)),fair (within
10-30km (5-16m)), andpoor (within30-50km (16-27
ml)). Of the 900 radarfixescoded@ thismmer;
243 were gcod, 257 were fair, and 400 were poor.
~ to ~’s beat track, @e mean vector
deviationfor land-baa~radarsiteswas 16 m (@
km). Excellentsupportthroughtimelyand accurate
radar fiX poaitio~ allowedJ’IW to track atxt
forecasttropicalcyclonemvauxlt throu@ even *
mst clifficulterratictracks.

As in previousyearn,no radar Yqorts were
receivedon NorthIndianoceantropicalcyclones.

6. TROPICAL CYCLONE
FIX DATA

A total of 3868 fixes on 27 wstem North
Pacifictropicalcyclonesand 59 fixeson 3 North
IndianOceantropicalcyclomswerereceivedat JTW.
Table 2-5A, Fix Platfom Smmary. dellneateathe
tznnberof fixes per platfom for each individual
tropicalcyclone. seasontotalsandpercentagesam
also indicated. (l%ble 2-5B providesthe same
inforntaticusfor the SazthPacificend South Indian
Q3eana.)

TABLE2-4. NAXINUNSUSTAINEDWINDSPEED(KT)
AS A FUNCTIONOF DVORAKCI & FI
(CURRSNTMO FORECASTINTENSITY)
NUNBSRANDMININtNlSEA-LEVEL
PRESSURE (NSLP)

TROPICALCYCLONE
INTENSITYNUMBER
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TABLS2-5B. FIXPLATPOIM BWMARX FOR1986

THESOUTHPACIFIC
MO S23GTH3NDIA310CSA33S SATSLLITB RADAR

TC 01S —-
Tc 02s S3CSOLAS
TC 03P————
TC04SDMJFINIMA
TC05SCOSTA
TC06s———
TC07S0P13SLIA
Tc0ss—-—--
TC09SHECTOR
Tc10sPANCHO
TC11PVSRNOM
Tc12P WISIFRBG
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