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SESION GENERAL (I) 

CAZA·HURriCANES NAVALES 

MAX A. EATON ,', 

1. LOGIWS DE LOS CAZA·HnucA'I'E:5 }\I,WALES. 

Al terminar 1a esLacion de hnracancs de 1962 se corn-
20 anos de vuelos de reconocimiento par los Caza

HuracmH'S Navah's. Antes de la epoca de los reconocimientos 
aerro:; por los ('('Biros de alarrna eontra huracanes, se perdlan 
('asi 400 ddas pOl' cada 10 millones de dolan-s de danos en 

eausados pOl' huracanes en los Eslados Unidos. 
('nan do comenzaron los recollocimientos 

dp yidas ~(- ha redncido 99 por cienlo.Prestand.) 
aYlIda a les ~elTieio" de alanna GOnlra lmraranes, los Caza
HllraCmlt'S Nmalps han aenmulado ca~i 16,000 hora:,; de vue· 
los de recol1ocimicnto mcteorol6gieo equivalent(>s 
llamenle a .'1 millolles de millas niiuli(,clS. De elias, 5,720 se 
ucupa roll ('Il d!:6Jar tormentas Lropicaks 0 huracanes y S(~ 

hit[ewn 579 penetracioIl(,s ]'(-al('s ell los c('ntros de esas tor· 
llwntas. La lllliea tragedia CIne manc·ha psa hoja de servicioR 
('5 la penlida de un a\~i6n al reeollocer el Huracan JANET, 
d 16 <It' S(·pti!'mJ)]'[· d(! 1955, aproximadamente a 250 mill<1~ 
al Slll' de J amaiea. 

2. HISTOIU\ DE LOS Ih:cOXOCI:\[JF;:\,TOS NAVALEs· DE Hc-

HACX'IES 

Hetrocedamos pocos an os airas para sahel' como eslos 
l)ilotos de la Marina se inieiarOIl en la larea de cazar hura
canes. Scgun TmlllnehiII (1956), los del 
L. S. \V('alher Dun-au. desde 19;)1 haMan tonsiderado que 
los aYIOlWS eran el mejor medin de rastrear huracanes y 
sngirieron que se contrataran pHotos comereiales para hacer 
\.-CP lrahajo. Sin emhargo. llO hahia rondos dif'ponibles para 
(:'se .'TITicio ni mm·hos pilot os quC' quisieran rralizar tales 
Y!1l'los rxperirnentales. 

Pocos arios desplH~s es\iihamos a mitad de la II GUE'rra 

Mundial y era atm mas vital el conocimiento de la uhica
don y movimientos de los huracanes. En 194,3 se pidio a 
las Fuerzas Aereas de la Marina y del Ejercito que lle\'arall 
a ('abo reconocimiellto.~ La Fuerza Aerea 
del Ejercito presto ayuda con aviones cuya hase estaba en 

"' U.S. Firet Weather Facility, Miami, Fla., U.S.A. 
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NAVY HURRICANE HUiVTERS 

1. HECORD Of THE X\\y l-kRnIOOlc HC,TEHS 

The end of the 1962 hurricane season marked the com· 
pletion of 20 years of reeonnaissance £lying by the 
Hurricane Hunters. Before the time when the hurricane 
warning centers had the support of aircraft reconnaissance. 
for en:ry 10 miJIion dollars in property caused by 
hurricanes in the l~nited States a\Jon! 400 lives were lost. 
Since 1943, when aircraft reconnaissance the los.;; of 
lives 11as been rednC'('d 99 per cent. In support for 
the hurricane warning sen·ices. the Hurricane Huuters 
have logged almost 16,000 hours of weaLhrr reconnaissance 
flying equivalent to approximately 3 million nautical miles. 
Of this time, 5,720 hours were spent in surn;iIIance of tro· 
pical storms or hurricanes and 579 ac:tnal penrlratiol1s were 
made into the ccnters of these storms. Tht' only tragedy to 
mar this reeord of .scrdce is the loss of an aircraft during 
recollllaissance of Hnrricall(' JANET on 26. 1955, 
approximately 250 miles south of Jamaica. 

2. HrSTORY OF NAVY HI'RI{]CA'I'E ]{ECO:\,SATSSA'I'CE 

Lt't us look back a few p:ars to sc'e how these Nay)' 
pilots happened to into the hll~in('ss of lfhrrieanc hunt· 
ing. Aceordillg to Tannehill (1956), as early as 1937, U. S. 
Weather Bureau forecasters cOllsidered aircraft to be the 
best means of hurricanes and suggested that com
mercial pilots he hired to do the job. However, there were 
lJO funds ayailable for lhis service nor were there many 
pilots willing to underlake sneh experimental flights. 

A £evl years later we were in the midst of World \Var 
II and accurate knowledge of the location and movement of 
hurricanes was even more yitaL In 1943, the Navy and Ihe 
Army Air Force were flsked [0 condllet wealher reconnai
ssance. The Air F orCf; provided support with planes 
hased ill Puerto Rico. UnabJe to divert a complete squadron 

* U. S. Fleet Weather Filcilicy, Miami, Fla., U.5A. 
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Puerto Rico. Impedida la Marina para distraer un escua
chon ('ompleto para hacer esa laboT, asigno dicha mision a 
Ulla !) dos tripulacioncs de Hviones de diversos 
COli base en el suresle de los Estados Unidoe. 

Hasta 1945 sc USarDll hidroaviones como cl Cat.alina 
PBY y el Mariner PHM para la vigilaneia de huracanes. 
Los procedimientos de vuelo que se praetieaban entonces 
no los repetil'ian los pilotos actuaies. Aquellos piiotos no 
tenian ia yentaja del radar para localizar puntos suaves de 
entrada en la tormenta y trataban de perforal' el huraciin 
en su ruta en alturas de aproximadamente 2,500 pies lu
ehando por mantener control de su avion en la zona mas 
di£lcil dc ia tormenta. Despues de casiuna hora de fati
gante actividad Hsica y m( nta!, los pilotos sacaban los avio
nes de la pared de l1ubes, descansaban un poco, correglan 
la navegacion e intentahan entrar ot1'a vez. 

Ensayaban meterse al "ojo" del huracan, PeIO con el tipo 
de avi6n y las tecnicas que usaban puede comp1'enderse 
que aquello.~ primero5 yuelos no terminasen la penetracion. 
Desde luego se estaha aprendiendo mucho ace rca de los 
huracanes y los pilotos desarrollaban procedimientos de 
vuelo que en poeos anos permitirian Ia eompleta penetra
cion del huraci'm como una rutina. 

En 1945 los Caza-Huracanes Navales ya eran aviones de 
los Privateers PB4Y. Un auo mas tarde que do 

formndo un escuadroll de reeonocimiento meleorol6gico eomo 
misi6n primal'ia y {ue destacado en Miami para yolar en ayu
cia del Centro Conjllnlo de Huracancs. Los Caza-Huracanc~ 
Cucron Pri\'ateer~ en 10E' siguielltes oeho anos, pero duranl<~ 
('N:' tiempo haho muchos nHolos f'xperimentales en avione;; 
NepLuncP2V bimotolTS eqllipa(1os con radar y base en tierra. 
Almejorar la inlerpretacion del ticmpo por obsen'aciones de 
radar pronto se eomprf'ndio que los a I'iones pOflrian obteuer 
mayor informacion al eqniparse can radar qHe proyistos sola
mente con in8Lnnnentos eonyeneionales. EJ centro podia 10' 

('alizarsc sin lIna penelracion completa y fotografla" 
fijas de hUr1H'aneS arm en 11()riL~ de obseuridad. 

El 1\cptllne P2V !'t'empJazo finalmente al Privateer y 

los Caza-Huracanes l1nevamente fueron de dos motores, pero 
con caracteristicas elf' aYion mucho mas La Fig. 
] muP"tra los aparalos Hsados por la Marina para recono
cimienLo de hl1racanes desde 1943. 

3. (:Az.",\. .. HuHACANES ACTUAI..ES. 

En 1953 cl actnal escuadn5u de caza-huracanes fue de
,;ignado mas apropiariamente como E"madTon Aereo de Alar
n1<1 Temprana CUATRO. con Ia misioll espccifica de lanzar 
Lemprantls alarmas de tormentas tropicales dest1'l1cliYas, parti· 
clllannente huraeane8. Olros esclIadrOlles iguales tenian bases 
('1\ to(10 d ntnndo Y Pl'opo]'cionahan alanna temprana para los 
Estados l'nidos continentales y unidades de laflota lHlyal can
Ira ataques aereos. El ES(:1l1lt1r6n Aereo ell' Alanna Tempnma 
r;\O I iene a sn ear;ro reeollocimienlos meteoro16gicos paTa el 
~('nir'in de alannus de liJones ell el PacifieD. 

EI ano los Caza-Huracanes tudel'on Ull nuevo 
aparato, e1 SUP('1'-Costellatioll Lockheed. c"pecialrmmtc Iahri-

fa perform lhese the Nayy assigned the mlSSlOl1 1:0 

one or two aircraft and crews from several squadrons Lased 
111 the sonllwastern United Stales. 

(Intil 19J 5, such as Ihc PUY Cutalillu alHl 
the PBl\J Mariner, were used for hurricane surveillance. 
The flight procedures then praticed would not be uscd by 
present-day pilots. These early pilots did not have the hcne
iit of radar to locate soft spots for entry into the stoml 
and they tried to punch their way into thc hurricane at 
altitudes of approximately 2,500 feet, fighting to keep cor;: 
trol of the aircraft in the most ,,('yere zone of the storm. 
After about an h01l1' of physical Imd mental exer-
tion, the pilots would the planes back out of the wall 
clond, take a rest, check navigation, and then try again. 

TIH'y were trying to into the "eye" of the hurricane, 
hut, with the type aircraft and the techniques used, it is 
understandable why these first :flights did not complete the 
penetration. Of course, a great deal was being learned about 
hurricanes and the pilots deYeloped flying procedures which 
would, in a few years, makc thc complete penetration of 
hurricanes yirtually routine, 

In 1945, Ihe Nay)' Hurricane Huuters lwgan to me it,
planes, the PB4.Y Privateers. A year later, a squadron 
weather reconnaissance as its primary mission was 

formed and based at Miami whence it Hew in support of the 
Joint Hurricane Center. The Hurricane Hunters flew the Pri
vateers for the next eight years hut, during this time, many 
experimental flights were heing made with a radar-equip
pell P2V Neptune, a two-engined land based plane. As 
weather interpretation of radar obscrvations improved, it 
was soon recognized that radar-equipped planes could obtain 
a greater amount of information than aireraft with only the 
conventional weather instruments. The center could be lo
cated without a complete penetration, and hurricclJ fixes 
obtained eyen during hours of darkness. 

The P2V Neptune ultimately replaccd the Privateer and 
the Hurricane Hunters were hack to two engines hut 
the mallY modern features of the plane made it more elesir
ahle, Figurc 1 shows the Navy aircraft used for hurricane 
rceonnaissance since 1943. 

3. PnEsE:'\T DAY HliIUUr.ASE Hc"TERs 

In 1953, the present day hurricane hunler squadron 
wa~ most appropriately designated Airhorne Waming 
Squadron FOUR. It was assigned the specific mission of. 
providing early waming of destructive tropical storms, par
ticularly huuieanes. Her sister squoadrons are based through
out the world and provide early waming for the continental 
United States and fleet units agaiI1st air attacks. Air
horne Early Warning Squadron ONE provides weather re
connaissance for the typhoon warning serYice in the Pacific. 

The following year, the Hurricane Hunters received the 
fihsl of a new aircraft, the speciaUy configured Lockh(~ed 
Super· Constellation, and by 1958 aU the Neptunes had been 
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C~ZA-HURACAN~S 1 ( J\? ~;=J 
HURRICANE AIRCRAFT BOSTON 

RECONNAISSANCE RESPONSIBILITY AREAS~@~~@~@@~@~L4O' 
DISTRIBUCiON DE AREAS 

PARA RECONOCIMIEI\lTO 

20" 

1000 

Fit,!;. 2.-Di,trilmeion de re:,ponsabilidlldes pOl' areas para [lviol1es 
c:.aza-Iluracalles~ 

cado que reemplazo a los N",ptllnes hueia 1958. Esle Super
Costellatioll es un excelenle a'don para reconodmienlo de 1m
racanes. Se trata de un aparalo de 70-toneladas, moviclo por 
euatro motorE'S que dan un total de 13,000 caballos de fuerza. 
PllE'de volar a 2{W IlUdOE Y qlledar en eI aire mas de 18 horas. 

EI Super·Costellation esta ampliamente equipado. Tiene 
dos sistemas de radar comilletos e independientcs, e1 radar 
de husqueda de 10 cm con un alcanee de 250 milias que es 
eI mas poderoso radar aereo en uso y el buseaclor de radar 
de 3 em de altura, que proporciona medidas acleeuadas de 
eJevacion de !lubes. Estos radares han revoluc1onado en mu
elIos aspectos el reconocimiento de huracanes, v.g., las con
figuraciones de nuhes en areas mayo res de 200,000 millas 
clladradas, m una sola barrida del radar aereo de bllsqueda 
que mid ell lIube~ en sus Ires dimensiories. Los proycctos de 
irnesligaei6n sohre tormentas tropieales apro\edlill1 Iotogra
fias de lapsos de tiempo en los radoscopios. 

La estaci6n meteorol6gica del avi6n tiene eI siguiente 
equipo; termometros de mercnrio COIl bulbo seco y hiimedo 
para vortices, bar6metro, aer6grafo para rcgistro continuo 

I 
5()" 

Fig. 2.---Distribution by areas of responsihilities for 111lrriCHne 
aircraft. 

replaced. This Super-Constellation is an excellent plalle for 
hurricane reconnaissance_ It is a 70-tOll aircraft powered by 
four engines whieh can deliver a total of 13,000 horsepower. 
It can cruise at 240 knots and remain airborne more than 
18 hours. 

The Super-Constellation is extensively equipped. It has 
two complete and independent radar systems; the 10 ern 
search radar, the most powerful airhorne radar in use, ha" 
a range of 250 miles, and the 3 C111 height finder radar 
provides accurate measurement of cloud heights. These radar 
have rcyolutionized many aspects of hurricane reconnais
sance, e.g., cloud patterns in an area greater than 200,000 
square miles can he viewed with one sweep of the airborne 
search radar and measurements of clouds can he made in 
three dimensions. Tropie:al storm researe:h projects make ex· 
tensive: use of lapse time photographs of the radarscopes. 

The weather station of the aircraft has the following 
meleorologit'ul equipment: yorlex mercurial and wet· 
bulb thermometers, harometer, acrogral)h whie:h continually 
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de presion, temperatura y humedad a niveles de vuelo, un 
radioalLimetro, un illdieador de radar Doppler para viento, 
una sunda registradora dl' eaida y llli lanzador de sonda 

lIe caida. Ahora se estndia un sistema de sondeo por cohetes 

que tal wz permita hacE'r sondcos de la atmosfcra hasta 

50,000 pics por eneima del nivel de vuelo. Los rcsultados 
ell' una inyestigacion por Perlroth (1962) han renoyado el 

inten~s por obteller tempe rat uras precisas de la superficie 

dE'1 mar en areas selcetas. Con futuras illstalaciones de 
aero-termometros de radiacion en los aviones de reconoei
miento sera po sible medir tt'mperaturas marinas en cscalas 
de areas y tiempos hasta ahora imposibles. 

En 1957 se dcsigno como hase para los Caza-Huracanes 
~avales a Roosen'lt Roads, Puerto Rico. Durante la esta
cion de huracancs se mantiene destacado un escl1adron en 
J aeksom:ille, Florida. Por tener gran proximidad a las tor

mentas los avioncs tambien operan desde bases civiles y 

militarcs en cl Caribe, America Central y los Estados 
Unidos. 

iL HECO'lOCIMIE'ITOS METEOROLOGIC OS EN AYUDA DEL CE'I

TRO NACIO:,(AL DE HUBACA'IES. 

La Fig. 2 muestra las areas de responsabilidad asig'na
das pOI' un aeuerdo intcr-departament~1 para reconocimiento 
de huracanes. El area de la Marina cubre el Golfo de Me
xico, cl Caribe y cl Atlantico Norte al sur de 19° norte. 
La Fuerza Aerea es responsable del area septentrional. En 
d Centro Naeional de Huracanes se asignan responsabili

dades para reconocimientos en el Area Conjunta por O£i· 

cialcs de Enlace de la Marina y de la Fuerza Aerea para 
Huracanes. Aunque la ~Ieather Burean Research Flight 
Facility no ejecuta tales misiones, frccuentcmente propor
ciOlla ayuda para recOlloc1miento. 

Las demandas del Centro Nacional de Huracanes se 
coordinan diariamente pur el Weather Bureau, la Marina y 
la Fuerza Aerea, preparallllose un Plan de Reconocimientos 
del Dia que prescribe los vuelus para el dia siguiente. El 
Plan dcl Dia incluye instmcciones para el tiempo de par

tida en mision, area y altura del vuclo y localidades para 
observaeiones con sondas de eaida. La Fig. 3 mucstras las 
rulas de reconoeimiento que se nsaron en vnelos de rl1tina 
y de investigaciunes por la Marina. 

Los Caza-Huraeanes Navales tienen tripulaciones listas 
para elevarse en mision dos horas despues de recibirse or

denes de la Fleet "'\leather Facility en Miami. Cuando se 
ha descuhiertu uua tormenta trupical, el cseuadron puede 
mantenerla ell constante vigilancia dla y noche hasta que 
sc convierte en extratropical 0 pasa al Atlantico Oriental 
I uera del alcancl' dl'l aparalo. 

;). Tf:C\ICAS DE VIGILA\CIA Dr; IiUItACA\'ES. 

Hoy se usa ampliamente el radar para guiar los aviolles 
pOI' el area turbulenta de las parcdes de l1ubes, aunque los 

lerdaderos procedimicutos de vudo que sigue cl piloto SOil 
los miSlIlOS que se usaban durante Ius primeros an os de re-

records pressure, tl'mperature and humidity at flight leH~I, 

a radio altimeler, Doppler radar wind indicator, dropsolllll' 
rccorder, and d ropsonde chute. A roeketsonde system now 

under development will eventually provide a capahility 01 

making soundings of the atmosphere to 50,000 Icet above 
flight Icvel. The results of an inwstigation by Perlroth 
(1962), has regcnerated intert"st in obtaining accurate sea

surface temperatures owr selected areas. Future installation 
of airborne radiation thermometers in rpconllaissallee air

craft will make possible the measurement of sea temperatures 
on an areal and tin1C' scale heretofore impossib!C'. 

In 1957, Hooseyelt Roads, Puerto Rico was made the 
home base for the Navy Hurricane Hunters. During the 
hurrieane season, a squadron detachment is maintained at 
J acksOlwille, FlOTida. In order to be iu close proximity to 

storms, aircraft also operate from many civilian and military 
bases in the Caribbean, Central America, and the United 
States. 

i\.. WEATHER RECO'l:'lAISSA;\,CE J:\' St:PPORT OF THE l\xnO'l_\L 

HUBHICA::\E CE'ITEB 

Figure 2 shows the arcas of responsibilities designated 
hy an interdepartmelltal agreement for hurricane n~con

naissance. The Navy area covers the Gulf of :Mcxico, Carib
bean, and North Atlantic south of 19° north. The Air Force 
has the responsibility for the northern area. The assignment 

of responsibility for recunnaissance in the Joint Area is 
coordinated at the National Hurricane Center by the Ncl\~)c 

and Air Force Hurricane Liaison Off1cers. Although the 
Weather I3meau Research Flight Facility does 110t haw 
an operational mission, it frpqul'ntly provides reconnaissance 
support. 

The requirements of the National Hurricane Center are 
coordinated daily by the W cathcr Bureau, N <117, and Air 
Force a!l(1 a Reconnaissanee ,Plan of the Day is prepared 
which prescribes the flights fur the fullowing day. The Plan 
of the Day includes such instructions as time of departnre 

for thc mission, area and altitude tu be flown, and the lo
cation for dropsunde observations. Figure 3 shows the Nm'y 
reconnaissanee tracks which are used fur routine and in
vcstigatiye flights. 

The Nayy Hurricane Hunters have a ready crew PH'
pared to take off 011 a mission within two honrs aIter re

ceipt uf orders from the Fleet Weather Facility ill Miami. 
Once a tropical storm has h('en detected, the squadron is 
prepaTed to kc('p it under cunstant surveillance, day anti 
night, until it beeOIl1t:'S extratropical or passes into the East
ern Atlantie out of range of the ai reraIt. 

5. HClllUCA\E SI:HYEILL-\.:\CE TECH:'IIQl'8S 

Rallar is 1l0W u~ed extensiwly for guiding the aircraft 

through the turbulent area of the wall douds but the aetnal 
night procedures carried out by the IJilot are those dewlopl'(j 
during the early years uf hurricane reeonnaissance. Frum 
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62 GEOFf SICA INTEIlNACIONAL 

conoclllllcntos de humcanes. En eUos se averiguo que la 
mas fuerte turbulencia se encontraba cntre 2,000 y 5,000 
pies. Para evitar esa turbulencia y medir yientos de super
ficie y condiciones del mar, se realizan pcnetraciones diur
nas generalmente en alturas mas bajas, 300 a 700 pies 
sobre la superficie. 

Por razones de seguridad las penetraciones en altos ni
vcIes solo se hacen durante horas de obscuridad. 

Un tipieo yuelo de vigilancia de huraeanes de 14 homs 
puede dividirse en las si guientcs etapas: 

1. Acercamiento a la tormenta. 
2. Penetraci6n a bajo niwl de Ia pared de nubes. 
3. Rodear el "ojo" para obtener £otos fijas, presiones 

a nivel del lIlar y otros datos mcteorologicos. 
4. Subida en espiral hasta el nivel de 700 a 500 mb. 
5. Largamiento de la sonda de caida en clicho nivel. 
6. Salida del centro. 
7. Recoleccion de datos perifhicos. 
8. Nueva entrada en el centro para eircundarlo para 

sondeo. 
9. Salida del centro. 

10. Regreso al Iugar de partida 0 base diversionaria. 

Despues de regresar, todavia tiene la tripulacion varia" 
Iloras de trabajo antes de lograr el bien ganado descanso. EI 
ayion debe revisarse completamente despues del vuelo y pues
to en condiciones de salir a otra mision. Si es posible, la tri
pulacion tendra 24 horas de descanso al terminar una mision 
de reconocimien to de hllracancs, pero en ocasiones puede 01'

denarse que yuele otra H'Z tra8 10 horas de deseanso. 

6. FUTURO DE LOS CAZA-HuRACANES NAVALES. 

Los satelites meteo1'Ol6gicos han permitido el primer 
avance de importancia en el rastreo de huracaues desde que 
comenzaron los reconocimientos aereos hace 20 anos, pues 
sus fotografias Henan un vacio en los informes que permi
ten localizar tormentas. Los sateIites cubren amplias areas 
de oceanos tropicales y descubren sus perturbaeiones, pero 
la informacion se Iimita a fotografias de configuraciones 
dc nubes tomadas en alturas extremas. 

Por muehos an os todavia se necesitara de los Caza-Hu
mcanes Navales en apoyo de los centros de prediccion. Los 
aparatos todavia seran el unico medio seguro para deter
minar presiones centrales, velocidades de viento, condicio
nes del mar, gradientes de temperatura y otros datos nece
sarios para dar alarmas acleeuadas. 
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carly flights it was lcarned that the most severe lurImlence 
is encountered between 2,000 and 5,000 feet. To a,-oid this 
turbulence and to measure surfuce wind and sea conditions, 
daylight penetrations are generally made at much lower al
titudes, 300 to 700 feet ahove the surface. 

For safety reasons, only high-level penetrations are made 
during hours of darkness. 

A typical hurricane surveillance flight of 14 hours might 
be tlivided into the following stages: 

1. Approach to the storm. 
2. Low-level penetration through the wall cloud. 
3. Orbiting in the "eye" to obtain an accurate fix, 

sea-level pressure and other meteorological data. 
4,. Spiral climb to the 700 or 500 mb level. 
5. Dropsonde sounding from this level. 
6. Exit from the center. 
7. Gathering peripheral data. 
8. Re-entry into the center and orbiting for a sound

ing. 
9. Exit from the center. 

10. Return to place of departnre or diversionary base. 

A[ter returning, the crew still has several hours of work 
before it can secure for a well-earned rest. The air craft 
must be given a complete postflight ehecq and be readier 
[or take-off on another mission. \Vhen possible, the crew is 
given a 24-hour rest after a hurricane reconnaissance mis
sion but, on occasion, it may requested to fly again after 
only 10 hours' rest. 

6. FlJ'lTHE OF THE NAVY HUHHlcA:\E HUNTERS 

Weather satellites have made the first significant advan
cement in hurricane tracking since the beginning of aircraft 
reconnaissance twenty years ago, their pictures filling a void 
in reports from 'which a storm can be located. The satellite 
scans the vast area of the tropical oceans for the existence 
of tropical disturbances but its information is limited to that 
derived from pictures of cloud patterns taken at extreme 
altitudes. 

For many years to come, thc surveillance of tropical 
storms by the Hurricane Hunters will be required in sup
P01t of the forecast centers. The aircraft will still be the 
only reliable means of determining central pressure, wind 
veloei lies, sea conditions, temperature gradients and other 
data necessary £01' the provision of adequate warnings. 
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