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"TIKMPOS: 15 de.mayo de 1993 al 15 de mayo de 1994

TRODOCCION: Existe una red de estaciones meteorologicas de- aire
perior que incluye estaciones en el drea tropical de las
éricas. La estaciones efectian mediciones al menos una vez al
a. Se obtienen perfiles verticales de presidén, temperatura,
medad, direccidn y velocidad del viento. El estudio y compara-
6n de estos perfiles permite deteminar el estado atmosférico
n respecto a varios factores, unc de ellos es la presencia de
racteristicas que permitan definir el perfil como pertenecien-

a 1la temporada de lluvias o a la temporada de sequia. Se
pone dgue el tiempo en areas tropicales presenta las épocas de
guia, lluvias y transiciones. '
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ETIVOS: El objetivo del proyecto es el desarrcllo de un soft-
re que permita el almacenamiento de datos de radicsondeos vy
e, mediante un conjunto de algoritmos, permita clasificar el
patrén de temperatura, punto de rocio, energia total y
temperaturas potenciales, para luego determinar si un sondeo
particular puede definirse como perteneciente a la temporada de
sequia o la de lluvias ¢ transicién. la aplicacién de coeficien-
tes de correlacién podria incluirse para el reconocimiento de
patrones y comparaciones con situaciones pasadas.

BECORS0S:  Para la realizacidén de la investigacidn se necesitan
conjuntos de datos de radiosondeos de la regidn tropical paname-
ricana (B0°W a 60°W), un computador con capacidad de graficado
preferiblemente con pantalla VGA. El acceso en tiempo real a la
refl mundial de telecomunicaciones es nécesario.

METODOLOGIA: Escogencia de las variables basicas y derivadas para
copstruir los perfiles verticales. Recoleccién de datos de radio-
sondas de estaciones diversas tropicales. Procesamiento de cada
radiosonda. Visualizacidn de los perfiles. Seleccidén de radiocson-
da$ patrones. Clasificacidén de radiosondas de acuerdo a los
patrones. Elaboracidn de perfil de estabilidad por capas. Visua- -
lizacidn geogréafica de los tipos de patrones y las fechas. Agre-
gado de informacidén de nubes y lluvias. Conclusiones sobre 1la
concordancia entre datos de nubes, lluvias, patrones, clases de
patrones y sitnacidn general.

BIBLIOGRAFIA: Holton, J. Introduction to'Dynamic Meteorology.

16 Juayo /1993 ,
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GUIA PARA EL USO DEL DISKETTE

DEMO - TEMP
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El diskette DEMO-TEMP contiene archivos que permiten visualizar y
comparar perfiles verticales atmosféricos de presidn, temperatu-
ra |y humedad mediante un programa denominado TEMPOO7.EXE que es
activado por un programa tipo BAT denominado TEMP.BAT. Los datos
de radiosondas ( o sondeos por radio) estan contenidos en archi-
vos |separados, una para cada sondeo. El diskette DEMO-TEMP con-
tieme una muestra de 10 sondeos tropicales, los cuales pueden ser
obs¢rvados dibujados en pantalla. : ‘

5i ge desea imprimir en papel los diagramas.termodindmicos que el
programa TEMP0O7.BAS elabora en pantalla, antes de corre TEMP, es
necgsario corren el programa auto-ejecutable GRAPHICS. 5i la
tarjeta de video es Hércules es necesario correr, antes del
programa TEMP, el programa MSHERC para tener acceso a la capaci-
dad| de graficado de la pantalla. Las demds tarjetas de video
activan la capacidad de graficado (pixels) en forma automitica.

Prugba de diskette DEMO-TEMP

Parg efectuar una prueba simple del diskette DEMO-TEMP se siguen
lasJ siguientes instrucciones y se usan sdélo dos teclas ENTER vy
ESCAPE.

En ilas siguientes explicaciones ? significa presionar la tecla
ENTER y se usa para adelantar un paso en la corrida del programa
0 para seleccionar una opcidén por default. El simbolo ? significa
presfionar la tecla ESCAPE o Esc y se usa en el pasc correspon-
diente a seleccidn de nombre de archivo.

Paso| 1: Cologue el diskette en el drive A
Paso| 2: Ejecutar el programa TEMP (hacer A>TEMP ?)

Paso| 3: Observar la pantalla donde aparece una identificacidn
relapionada con el software luego ?

Pasc|4: Entrada de la letra del drive en uso,la'opcién default es
A y se obtiene con 2.

Paso|5: Entrada del tipo de eje vertical para el dlagrama termo-
dinagico. El default eje Z se obtiene con ?.

Paso| 6: Seleccidn de trabajo con un radicsonda o con varios. La
sele¢cién por default es un radiosonda y se obtiene con 2.

Paso|7: Entrada del tipo de video de su computador. La seleccidn
por (default se cobtiene con ? es la nimero 12 que en VGA es alta
resolucidn casi ortogonal.

Paso |7: Seleccidn del nombre del archive o radiosondeo. La opcién
por |default es ? (Esc) y asigna el nombre BE2304.931 que es un
sondgo efectuado en BELEM el 23 de abril de 1993 a las lZOQZ.

Paso| 8: Observar la pantalla con los datos del archivo
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2304.931, luego ?.

Pﬁso 9: Observar en la pantalla la segunda parte de los datos del
c .

hivo BE2304.931, luego 7. °

50 10. Observar en la pantalla primera parte de la Tabla 1 con
tos calculados, luego 7.

50 11. Observar en la pantalla la segunda parte de la Tabla 1
n datos calculados, luego 7.

50 12, Observar en la pantalla la primera parte de la Tabla 2
h datos calculados, luego ?7

Pagso 13. Observar en la pantalla el grafico con los perfiles
verticales de temperatura potencial {(TPD), temperatura potencial

eq
(T

eng

ivalente (TPE), temperatura potencial equivalente maxima
'EA)}, temperatura (T), temperatura del punto de rocic (TD}),
rgia total (H) y agua precipitable (WP). Luego 7.

- Arghivo coﬁ instrucciones para usar DEMO-DISKETTE:

Log siguientes tres archivos contienen datos sobre el proyecto de
desarrollo de software, la guia del programa y aspectos generales
del Laboratoric de Hidrometeorologia.

BREVE (Resetfia sobre el Laboratorio de Hidrometedrologia)

. PROYECT (Resefia sobre Visualizacién y Comparacidn de Sondeos)

README. WS4 (Instrucciones para usar DEMO-DISKETTE)

Archivos de programas:

TEMP. BAT (para correr el TEMPOQ7.EXE)

TEMP0O07,. BAS (listado del programa en ASCII)

TEMPOO7.EXE (programa TEMPOO6 auto-ejecutable)

CONSTANT. BAS (contiene las constantes termodindmicas del aire)
DEFAULT. BAS (contiene un nombre de archivo de sondeo)

PARGRA. BAS (contiene los parémetros- para definir graficado)

Arciivos.que contiene nowbres de sondeos:

BANK. BAS (contiene todos los nombres de sondeos en DEMO-TEMP)
NLOGP.BAS (contiene nombres de sondeos para loop)

Un riombre de sondec se construye con un esquema S5DDMM. AAN donde:

56

es un indicador de localidad {(per ejemplec SL es Salvador

(Bragsil), DD es el dia, MM es el mes y AA es el afio y N es 1ia

17:
UTC

|
|
|
—

0 UTC es 4, 20:00 UTC es 5, 23:00 es 6, 02:00 UTC es 7, 05:00
es 8 y el § se usa para otra hora no sindéptica).

hor% del sondeo (08:00 UTC es 1, 11:00 UTC es 2, 14:00 UTC es 3,
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Archivos con datos de sondeos
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PV17{
BS05(

La eg
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Los
archi
TEMPO
radis
TEMP
vada

arios y pueden ser colocados'tantos archivos como se quiera,
diendo de la capacidad del diskette y del computador. Ejem-

5.931, SV2504.931, BE2304.931, BS52704.931, 502704.931
5.831, SV1405.931, B51604.931, PA2705.931, SV2405.931

tructura de estos archivos es similar. Esta estructura puede
observada usando cualquier procesador de - palabras en la

idad no documento (ASCII) con cualquier archivo, por ejem-

1 B50505.931 (Base Sucre 5 de mayo de 1995 12002).

archivo de sondeo contierne datos de un radiosondeo
ifico en ASCII. Los archivos de sondeos pueden ser creados,
nados, copiados, reformados mediante el uso de cualquier
sador de ©palabras. Nosotros usamos WS. Cuando se desea
ar un radiosondeo nuevo, se toma un radiosondeo cualquiera,
jemplo, B52704.831, se copia con un nombre nuevo y se modi-
su contenido colocando nuevos datos.

torio de nombres de sondeos disponibles BANK. BAS:

nombres de los archivos de radiosondeos se colocan en el
vo BANK.BAS para que puedan se accesados por el programa
07.EXE. Si se adiciona al diskette un nuevo archivo de
ondeo y no se coloca en BANK. BAS no podréd se procesadc  por
07.EXE. La estructura del archivo BANK.BAS puede ser obser-

usando cualquier procesador de palabra en la modalidad no

documento (ASCII).

indic
quier
(ASQI

Archi

ivo de nombreé para LOOP de'gréficos NLOCP. BAS

nombres de los archivos de radisondeos que se desean ver en
ntalla en forma de LOCP se colocan en el archivo NLOOP. BAS.
ornz de colocar en los datos del "archivo NLOOP.BAS esta
sda dentro del archivo y puede ser observada usando cual-

procesador de palabras en la modalidad no documento
1).

vos con datos de estaciones:

ADOS (Indicaciones para comprender los listados)

D01 (Datos de estaciones de Venezuela)
DO2 (Datos de Aeropuertos/Pistas de Venezuela)

LISTADO3 (Datos de estaciones tropicales RW, Wy P}
LISTADO4 (Datos de centros de difusién de mensajes)

D05 (Abreviaturas 85 usadas para nombres de archivos)




Estlos listados pueden ser modificados usandc procesadores de
pallabras en la modalidad no documento (ASCII),

Archives para manejo de hardware:

GRAPHICS.COM (Para imprimir graficos empleando PRINT SCREEN)

GRAPHICS. PRO (Archivo auxiliar de GRAPHICS.COM)
MSHERC.COM (Para usar pantalla MSHERC)

Estios archivos no pueden ser modificados por el usuario ni por el

pro

Cor]

Par
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pre
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Si
TEM
NLO
tab

Mej

Eli

ramador de aplicaciones.

rida del programa TEMPOO7.EXE |

5 correr el programa TEMPOO7.EXE se ¢oloca el nombre TEMP a la
echa del promt A> y se presiona RETURN. Luego se contestan las
guntas que van apareciendo en pantalla. Si se usan las opcio-
por default se logran observar tablas con datos calculados ¥y
teo de graficos relacionados con unc o mas radiosondas. La
rida mas sencilla del programa se puede realizar empleando
5 teclas ENTER y ESC para seleccidén de las opcicnes default.

en el Paso 7 se escoge el trabajo con varios radiosondas,
P006 trabajard con los archivos indicados en el archivo
DF. BAS y sdic aparecerdn los graficos de cada sondeo y no las
las.

¢ras futuras:

pinar la necesidad de colocar los datos de la estacidén de

songeo dentro del archivo de datos. Colocar colores a diferentes
curvas y diferentes areas con PAINT. Agregar opcién de elabora-
cion de graficos de curvas por separado para observar detalles.

Inc
seq
Inc
de

[uir sondeos patrones de aire ecuatorial (marino, terrestre,
tia y lluvia) y tropical (marino, terrestre, sequia, lluvia).
luir coeficiente de correlacidn, mensaje SINOP y clasificacidn
¢stabilidad _Pasguill vs observada, incluir ploteo del viento.



GRAPHICS.COM
GRAPHICS.COM
MSHERC.COM

Variables de entrada:

Los | datos de cada sondeo necesarios para que _TEMPOC7&EXEV logre

progesar un radiosondeo son:

Nombre de la estacidn
Fecha del radiosondec :
Altitud de la estacidén 20 en m

NN: |ntmero de niveles del radisondeo (maximo 99)

P(mh): presidén en milibares de cada nivel
T(°Q): temperatura del aire de cada nivel

TD(C): temperatura del punto de rocio de cada nivel

Actdalmente no usa viento

Varilables de salida:

Las {tablas 1 y 2 estan formadas por las siguientes variables:

Z (nm): altura de nivel

P(mh): presidén del nivel

T{°Q): temperatura del aire

TD(°IC): temperatura del punto de rocic
TV(°C): temperatura virtual

E{mH): tensidén de vapor actual

Q(g/Akg): humedad especifica

R(g/AkRg): relacidn de mezcla

W{mm): agua precipitable acumulada

U(%): Humedad relativa

TPD(°C): temperatura potencial seca
TPM({°C): temperatura potencia de la mezcla
TPE(|°C}: temperatura potencial equivalente
TPEA{°C): temperatura potencial méxima.
CPT (cal/grame): caler sensible
LQ{clal/gramc): calor latente

GZ(ca/gramo): energia potencial

HTOTIAL (cal/gramo): energia total




Ejemplo de datos de entrada:

P

| A: BE2304.931

23/ABR/93 12002

1
. 22 -
, 1 1012
; .2 1000
?|l 3 938
4 g28

- 5 850
: 6 785
; 7 715
8 700

{ 9 674
: 10 638
11 . 572

12 547

13 525

. 14 500

15 490

16 ' 463

17 : 400

18 300

19 255

20 200

21 150

22 100

.
WI
xl

SBBE 82193 BELEM 01233 4829W'16.

25.

6 21.9
25.2 20.3
23.6 17.6
22.6 16.6
17.8 14.3
14. 4 7.4
9.4 8
8.4 5.3
7.2 1.2
4.4 2.7
0 -4.7

-3.1 -4.4
-2. 8 -8.8
-4.3 -15.3
-5.1 -11.1
-7.5 -22.
-15.7 -18.
-30.7 -34
-39.9 -45
-51.7 -898
-64.7 -99
-81.5 -39

W WWW P,
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Ejemplo de salida grafica:
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LISTADO DEL PROGRAMA TEMPOOT.BAS
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LISTADO 3
ESTACIONES TROPICALES PANAMERICANAS DE AIRE SUPERIOR
PAN- AMERICAN TROPICAL UPPER AIR METEOROLOGICAL STATIONS

RRGION IV
RG'REGION

RG

81002

81225

81405
82022
82183
82280
82332
82397
82400

Y ITII. SECTOR 23°N-25°S 110°W-29°W

MAZATLAR (MEXICO)..................
GUADALAJARA (MEXICO)...............
MERIDA AEROP. INT. (MEXICO)........
MANZANILLO.COL (MEXICO)............
MEXICO AEROP.INT. (MEXICO).........
VERACRUZ HACIENDA (MEXICO).........
ISLA SOCORRO.COL. (MEXICO).........
CASA BLANCA.HABANA (CUBA)..........
CAMAGUEY (CUBA)Y......... ... .......
GUANTANAMO ORIENTE (CUBA)..........

RW: RADIO
SIGL: SIGLA MT:METAR LATI:LATITUD LONG:LONGITUD

MUGH

GRAND CAYMAN AIRP. (CAYMAN ISLANDS) MWCG

KINGSTON/NORMAN MANLEY (JAMAICA)...
STO DOMINGO/AMERICAS (DOMINICANA}..
SAN JUAN/INT (PUERTO RICO).........
BELIZE/INT AIRPORT (BELIZE)........
AEROPUERTO LA AURORA (GUATEMALA)...
TEGUCIGALPA (HONDURAS).............
MANAGUA A.C.SANDINO (NICARAGUA)....
JUAN SANTAMARIA AEROP (COSTA RICA).
HOWARD AFB (PANAMA) ... ... .. ... .. ..
COOLIDGE FIELD (ANTIGUA Y BARBUDA).
JULIANA AIRPORT (S5T. MAARTEN)......
LE RAIZET GUADALUPE (ST MARTIN)....
LE LAMENTINE

GRANTLFY ADAMS (BARBADOS)..........
PIARCO INT. AIRPORT. (TRINIDAD)....
HATO AIRPORT (CURACAO Y TOBAGO)....
ISLA SAN ANDRES (COLOMBIA).........
TUMACO/EL MIRA (COLOMBIAY..........
BOGOTA/ELDORADO (COLOMBIA).........
GAVIOTAS (COLOMBIA)................
LETICIA VASQUEZ COBO (COLOMBIA)....
MARACAY-B. A.SUCRE (VENEZUELA)......
SAN ANTONIO DEL TACHIRA (VENEZUELA)
SANTA ELENA DE UAIREN (VENEZUELA)..
LA CANADA/MARACAIBO (VENEZUELA)....
TIMEHRI (GUYARA)....... ... ... .. ....
ZARDERIJ (SURINAME)................
CAYENNE/ROCHAMBEAU (FRENCH GUIANA).
BOA VISTA AEROPORTOC (BRASIL).......
BELEM (AEROPORTO)..................
SAG LUIZ (BRASIL)..................
MANAUS AERCPORTO (BRASIL)..........
FORTALEZA (BRASIL).................
FERNANDO DE NORONAH-ILHA (BRAZIL)..

MKJP
MDSD
TJ8J
MZBZ
MGGT
MHTG
UNMG
MROC
MPHO
TAPA
TNCHM
TFFR

TBPB
TTPP
TNCC
SKSP
SKCO
SKBO
e
SKLT
SVBS
SVSA
SVSE
sv//
SYTH
SMZY
S50CA
17//
SBBE
SBSL
SBMH
SBFZ
s

SONDA P:PILOTO

SIN INFORMACION: //// //

LATI

2312N
2040N
2059N
1903N
1826N
1809N
1843N
2310N
2124N
1954N
1917N
1756N
1826N
1826N
1732N
1435N
1403N
12089N
1000N
0853N
1707N
1803N
1616N
1436N
1304N
1037N
1212N
1235N
0134N
0442N
0433N
04105
1015N
0751N
0436N
1031N
0630N
0527N
0450N
0250N
01235
02325
03085
034458
03516

LONG

10625W
10323¥
8939
10420W
9905
9607H
11057H
8221
T755H
7509
8121NW
T647H
6953
6600W
88 18W
9031
8713W
86 10W
8413
7933H
6147H
6307H
6131NW
6100W
5929W
6121
6858
8143W
7841
7808W
7055%
6957H
6739W
7227H
6107H
7139
5815W
5512W
5222W
6042H
4829W
4417
5359W
3833W
3225W

HP H/HA

0004
1551
0009
0003
2234
0013
0035
e
s
s
0003
0003
/177
0003
0005
117/
/177
s
0929
0066
117/
0004
0011
0004
0050

- 0012

0008
0001
0016
2547
0165
0084
0436
0377
0907
0026
0028
1/
0009
0140
0016
e
0084
[/
0045

TELEFON



l I11(82599 NATAL (BRASIL).................. ... SBNT RW // 05558 3515W 0049 0049

| 11182678 FLORIANO (BRASIL).................. SBFC RW // 06465 4301W 0123 ////
11182765 CAROLINA (BRASIL).................. SBCI RW.// 0720S 4728W 0182 ////
. 111 (82824 PORTO VELHO (BRASIL)............... SBPV W /7 08465 6355W //// /777
;l - 111182900 RECIFE/CURADO, (BRASIL)............. SBRF RW // 08035 3455W 0007 0011
11182965 ALTA FLORESTA (BRASIL)............. //// RW // 08525 5606W 0288 ////
11182883 PETROLINA (BRASIL)................. SBPL RW // 09235 4029W 0370 ////
Il 11183208 VILHENA (BRASIL)................... SBVH RW // 12445 6008W //// 0652
{ 111183229 SALVADOR (BRASIL)...... P SBSV RW // 1301S 3831W 0051 ////
111183288 BOM JESUS DA LAPA (BRASIL)......... //// RW // 13165 ~4325W 0440 ////
.i' 11183378 BRASILIA AEROPCRTO (BRASIL)........ SBBR RW // 15525 4756W 1061 ////
I 111183498 CARAVELAS (BRASIL)................. //// RW // 17445 3915W 0003 ////
: 11183612 CAMPO GRANDE AEROPORTO (BRASIL).... SBCG RW // 2028S 5440W 0567 ////
111(83650 TRINIDADE ILHIA (BRASIL)........... //// RW /7 20308 2918W 0005 0004
IT1|83746 GALEAO (BRASIL).................. .. //// RW // 22485 4315W //// 0008
111183780 SAO PAULOC AEROPORTO (BRASIL)....... SBSP RW // 23375 4639W 0803 0802
11183840 CURITIBA AEROPORTO (BRASIL)........ SBCT RW // 25315 4810W 0908 ////
I1183971 PORTO ALEGRE AEROPORTO (BRASIL).... SBPA RW // 3000S 5111W . //// 0003
111 (84008 SAN CRISTOBAL-GALAPAGOS (ECUADOR).. SEGS W // 00545 8936W //// 0006
111 (84203 GUAYAQUIL/SIMON BOLIVAR (ECUADOR).. SEGU W // 0209S 7953W 0009 0004
I11 (84377 IQUITOS (PERU)..................... ////7 RW // 03455 T7315W 0126 0125
11184629 LIMA-CALLAO/AEROP. INT. (PERU)..... SPIM RW // 12008 7707W 0013 0013
111185201 LA PAZ/ALTO (BOLIVIA).............. SLLP RW // 16318 6811W 4071 ////

RECQPILACION DE: UCV-LUIS G. HIDALGO (VER/2/29/5/83)
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Climatology of the Trade-Wind Inversion in the Caribbean

Murray GUINICK
Geophysics Research Directorate, Air Force Cambridge Research Center®

(Original manuscript received 13 August 1957 ; revised manuscript received 24 FchruaryiQSS)

ABSTRACT

Three vears of twice-daily raobs for the midseason mounths at six stations on the Caribbean
were analvzed for evidence of the trade-wind inversion. The seasonal, spatial, or diurnal varia-
tion of the various parameters which constitute the inversion regime (frequency, height of the
base, strength, thickness, and moisture budget) is disenssed. Tt was found that most of the
parameters showed a distinet seasonal variation but little or no spatial or dinrnal variations.

1. Iptroduction

Sihce its discovery in 1856 by Piazzi-Smyth

the trade-wind iuversion has been investi-
i hv many meteorologists. notably Sverdrup
bnd Von Ficker [10]. Von FFicker published
matological analysis. of the trade-wind in-
on of the Atlantic Ocean utilizing the 217 kite

sourdings of the Meteor expedition (1925-27)

ome older observations.  Although thé Me-
soundings were made mainly during the
hern Hemisphere summer and were essentially

liruited to the area cast of 50 deg W lobg in the At-
lantie, Vou Ficker extended his analysis to the ex-

e eastern Caribbean by utilizing 'a few sound-
taken at Barbacdos and the Tesser Aftilles
1g the early 1900’s [|1].  [ocal chaviicter-
L of the inversion in the Caribbddn Itavd® been

repdrted in various studies by Stotte [91 and
othefs 2], bat no comprehensive survey of the
phegomenon has been published.

Recent ‘gues-
about the significance of the inversion in

elecfromagnetic propagation, cloud seeding; aerial

ography, efe.. have enconraged the auttor to
rtake the climatological analysis of the Carib-
trade-wind inversion. Specifically, the sea-
1. spatinl, and diurnal variations (if aty) of

the |following parameters of the trade-wind in-
version were desired:
1] Frequency.
2} Topography (height).
3§ Thickness (vertical extent).
"4} Strength  (temperature difference between
the base and top of the jnversioh).
51 Moisture distribution through the idversion.
6] Moisture content of the air above and below
the inversion. R
! Bost of this paper was prepared whil i (PRES
aftilipted with Tlendquarters, Air Weathe EENY st -
inptgn, 1. C. §

2. Data

Radiosonde data for six stations in the Carib-
bean were utilized in this investigation. The
stations selected were: )

. Guantanamo Bay NAS, Cuba (19 deg 54

min N, 75 deg 01 min W). This station

is located in the heart of the trade-wind re-
gion of the Caribbean area.

_ Swan Istand (17 deg 24 min N, 83 deg 56
min W), at the western periphery of the
Caribbean. . -
3. Coolidge ATB, Antigua (17 deg 07 min N,

61 deg 47 min W), at the castern periphery.

4. Grand Bahama Tsland (26 deg 37 win N,
78 deg 22 min W), at the northernt edge of
the area. ' .

5. Trinidad NAS (10 deg 41 min N, 61 deg
37 min W), at the southern edge of the
region. )

6. Albrook AEFB, Balboa, Canal Zone (8 deg
56 min N, 79 deg 34 min W), at the extreme
southwestern portion of the Caribbear.

Actually, Albrook AFB is not representative
of the trade-wind regime during the warmer
months of the year, since at this time the Canal
Zoune is Jocated within the classical climatological
coucept of the doldrum belt. Raobs taken at 0300
and 1500 GCT for January, April, July, aud
Octoher for each of the stations were analyzed
(additional months were analyzed in cases where
some salient feature of the trade-wind juversion

N2

was not apparent in the four selected midseasot’

months). In all cases a 3-year record for cach
of the midscason months was used: for Antigna
the period of record was 1946, 1947, and 1‘?4'3:
for Trinidad 1953-1955; and for all other statious
19511953, Thetd wete relatively few days when

the raob data 'v‘.'cfé‘ﬁ}iéi;?xvz:. OF the 4478 possible

VG TN
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abeents, only about 135 per cent was missing.  The
nlissing data were randomly distributed.

)
v

3] Method

The method used in the investigation was
raightforward.  After selecting thé stations and
pericd of record, both surface and upper-zir maps
{hr the selected periods of record were €xamined
i) order to ascertain if there were dny ®homalous
fdztures in the general circulation pattérits during
those months; no such anomalics weré apparent.
ext, each raoh was carcfully analvzed for evi-

S

rance of the trade-wind inversion (al: levels helow
5P0 mhb). Ounly those ranbs which ghowed the

fade-wind inversion were selected -for analysis
Wl other types of inversions sich 48 ridiational,
dontal. efc., were excluded). Whinever a rdob
howed the subsidence inversion typical of the
qades (an abrupt decrease of relative humidity
apd mixing ratio in the inversion laver), the rela-
tive humidity and mixing ratio at both the 1000-
afid 500-mb levels were noted.  Also noted were
e temiperature, relative humidity, mixing ratio,
afuel height at the base and top of the juversion.
hen the following parameters wers sununarized
; month and hour:

. e

—nay
T -

1. Mean relative humidity and nbdxing ratio be-
tween the 1000-mb level and the base of the
inversion.  This was considered to be the
mean of the layer between thed {000-mb sur-
face and that of the hase (:f; thé inversion
(-Rll_lllnom 7—0"{0()())- .

Mean relative humidity and mixing ratio
between the top of the inversion and the
500-mb level. Similarly this was cousidered
to he the mean of the laver beiwcen the top

o

(ﬁ]igflny ﬁ!;’;p").

Mean height of the base of the inversion

(Zn).

4. Mean thickness of the inversion {difference
in height between the hase ind the top of the
inversion, AZ).

S. Relative humidity and mixing-ratio differ-
ence hetween the base and top of the in-
version (Arw and ARIT).

6. Strength of the inversion (difference in tem-
perature between the base and top of the
mversion, AT).

o8]

[f an isothernal layer showed the character-
istic drop in humidity betweeun the base and top,
itjwas tncluded as an fnversion. l:ul;\tinns
off the humidity variation hetweetd } Rl 0 the
top of the inversion and of the vt

of the inversion and that of the 500-mb level”

411

tween the top and the 500-mb level posed some-
thing of a problem. That is, in many cases the
relative humidity values fromu the top of the in-
version to the 500-mb level were reported as “mo-
tor hoating.”  This “motor hoating™ was assumed
to he caused by the inability of the humidity ele-
ment in the racdiosonde to function at very low
refative hwnidities.  For example, at — 10C the
humidity element will “motor boat™ if the relative
humidity is less than 25 per cent. Thus. 1 ovder
to obtain some index of the maoisture coatent at
the top of the inversion and at lugher levels, the
relative bumidity which will cause “motor boat-
ing” for a given temperature was recorded.  In
other words, if the temperature at the top of the
inversion was — 10C and the relative humidity
was reported as “motor hoating.,” a relative hu-
midity of 25 per cent was recorded {or this point.
This, of course, gives an overestimation of the hu-
midity since, conceivably, the humidity can be
lower than that associated with the cut-off tem-
perature.  Thus, in this study the values of the
difference in relative humidity and nixing ratio
between the base and the top of the inversion arce
probably too small.  Also. the mean miving ratio
and relative humidity values belween the top of
the mversion and the 50-mb level are probably
too high.

In all other respeets the radiosonde datn were
recorded as indicated; no correction was incor-
porated for instrumental errors, lag, etc.

4. Frequency of inversions

The mean percentage frequency of inversions
(0300 to 1500 GCT) and the percentage fre-
quency for the individual years that comprise the
mean are given in fig. 1. Despite the variations
in the magunitude of inversion frequency from sta-
tion to station, the seasonal trends throughout the
area are essentially similar: that is, the trade-
wind inversion -occurs most frequently  during
winter and least frequently during summer or
autwmn.  The transition from one season to an-
other, however, is not gradual and smonth. At
some time during the spring, depending upon the
station, the inversion {requency decreases abruptly
frowm its cold-season maxiummi to its warni-scason
minimum.  The autumn, to winter transition is

Tawre .. Mean frequency of the tracde-wind inversion at
Guantanamo Bay (0300 and 1500 GO

Jan  Apr May July et Nov

Frequency (percent) 85 65 45 44 31 39
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v abrupr. For example, table 1 illustrates the

abifupt change in frequency from April to May

A1

from Ocrober to Nuvember.

The abrupt changes in inversion frequency dur-

1y
dat
del
the
eill
an
wit

juing

the transitioual scason as tudicated by the
v may be partially attributed to the methad ot
the inversion.  That is, in
study only those cases where a layer exhibited
er no change of temperature with height or
nerease of temperature with height, associated
1 asharp decrease of moisture content within

trade-wind

BULLETIN AMERIC xN \h TEOROLOGICAL SOCIETY

the layer, were counted as a trade-wind lversior.
During the transitional particularly
spring, there were many cases of layers within
which the temiperature decreased slightly and the
moisture decreased markedly with height; these
cases were not tabulated as trade-wind inversions.
If, however, these cases had been tabulated as
trade-windd inversions, the change in inversion
frequency during the transitional mounths would
not be as abrupt as mdlmtul Ly the data, particu-
larly during the spring.
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At any particular locality, year-to-year varia-
fions from the mean in the frequency of the trade-
wind inversion are relatively small, particularly
in winter; on the average, the greatest varianlity
oceurs mospring and autumn. FFor example, the
average variation in frequency from the mean
value Tor all stations combined is 4 per cent in
January, Y per cent in April, 3 per cent e July,
aud 7 per cent in QOctober. Fhe extreme maxi-
mum variation from the mean [or any oue year
(21 percent) oceurred in Guantanamo Bay in July.
Insofar as the dinroal variation in frequency is
concerned, it is negligible during all months of the
year (when the frequency of inversions at 0300
and 1500 GCT was compared, it was found that
there was not a cousistent observable difference).
During winter the inversion trequency increases
shightly from cast to west; there is no consistent
north-south variation.  However, in all other
seasuns there is no systematic meridional or zonal
varintion.  Surprisingly enough, the trade-wind
inversion during sumuier is just as prevalent in the
arca classically delincated as the doldrums (Bal-
hoa ) as in the heart of the Caribbean trades. This,
however, is probably an anomalons condition pe-
culiar to Balboa and not representative of the dol-
deum belt in general. That s, there is cold
water south of Panmma so that wuh a southerly
tlow a stratum of cold air way he advected into
the area producing an inversion which is not truly
b trade-wind inversion.  Also, there exists at this
station a peculiar divrnal variation in the winds
doft at Tower levels which appears to be con-
pecied with topographic influences.

ft might be well to mention at this time a char-
wieristic of suunner inversions in the area.  Dur-
ng the colder months the trade inversion can be
thought of as a continttous sheet.  However, dur-
ng the swner the fnversion is discontinuous.
Phat is, it appears here and there locally, and ap-
years to he predominantly associated with the sub-
Liding side of migratory distarbance.

Uasiae 2.

A, B and Ceeter wo the mcan of midividual years while M s the mcan for the 3-yr peciod.
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5. Strength of the inversion

When contrasted with thie inversion of the
North Atlantic east uf about 45 deg W, the trade-
wind inversion of the Caribbean i1s weak indeed.
Vou Ficker's maps representing mainly Northern
Hemisphere summer conditions wdicate the dif-
ference in temperature between the base and top
of the inversion ranges from an average of 3C
near the Cape Verde Islands to about 2C ncar
the castern Caribhean.  In contrast, the strength
ol the inversion during july (see wable 2 for the
seasonal variations of A7) at all the Caribbean
stations is less than 1.1C.  Actually, the Meteor
data and the data of table 2 are not strictly com-
parable, since the Meteor data were taken over
the undisturbed trade-wind flow of the open ocean
while the raob data presented here probably re-
flect some “heated-island” influence [5]. HHow-
ever, the order of magnitude differences hetween
Von [icker’s maps and cable 2 cannot be ac-
counted for by the “heated-island”  effect, es-
pecially if the contrast is made between the un-
disturbed trade-wind How and small fat islands
such as Swan Island or Antigua.  The maximum
AT in the North Atlautic as iudicated by Von
IFicker was 22C, while the maxinuun observed AT
in the Caribbeanr was tound to be 10C (Guan-
tanamo Bay, in April). ’

The scasonal trend of AT is similar to that of
the inversion frequency. That is, the strongest
inversions occur during winter and the wenkest
inversions occur during summer or autummn. In
January the mean value of A7 in the Caribbean
varies from 1.4 to 2.5C, while during July the
range 1s 0.5 to 1.0, Year-to-year variations in
the mean value of AT are smail in all seasons.
The average varation of A7 from the mean value
for all stations combined is 0.4C in January, 0.3C
in April, 0.2C in July and in October. The ex-
treme maxitum variation from the miean for any
one year was 1.0C (Grand Bahama, in January).
Day-to-day variations in AT are also small. Table

Ditference in temperature (in degrees centigrade) between
the base and the.top of the inversion (0300 and 1300 GCT).

January Aprit October

RY B C M A B C M A M A 13 (84 M
Juantanamo Bay 1.3 1.9 2.3 1.8 0.0 0.6 1.8 1.0 0.6 0.7 0.1 0.6 0.7 0.5
Srand Bahiona 1.6 2.1 3.5 2.5 1.3 2.2 2.5 2.0 0.3 0.6 0.8 L3 1.6 .2
Bw.at Island 1.7 1.5 1.8 i.7 1.4 1.4 1.5 1.5 0.3 0.6 0.5 0.6 1.0 0.7
Balliou 1.2 2.1 0.8 [ Lo 07 1.2 1.0 0.2 0.5 0.3 0.3 08 0.5
Ry [.2 (3 1.6 1.4 1.5 I.5 1.8 1.6 1.4 [.0 0.1 0.5 0.1 0.2,
rinddad [ 1.3 2.3 l.o 09 0.8 1.4 1.0 0.3 0.7 0.4 0.3 0.7 0.5
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3 dives a frequency distribution of the daily values
of 8T fur three represeutative stations.  As can
e |seen from table 3, approximately 73 per cent
of kil AT during January at Grand Bahama are
bethveen O and 4C (the mean monthly value is
250 5 in July all values of AT are between 0 and
4] AL other stations show a similar small scatter
abdut the wean monthly values of AT

Tadie 3. Percentuge  frequency  distribution  of  the
strength of the fnversion (0300 and (500 GCTY.

Tempecature diterence AL
in degrees centigrade

0 i 2 3 1 3 [ 7
January
Grahd Bahama 702 25 13 7 10 s 11
Guabitunamo Bay 29 19 2t 139 4+ 5 0
Bathou 40 25 15 it 4 22 1
April
Graped Bahania 17 22 36 13 6 t 2 0
Guaptanamo Bay 41 30 18 6 17 0 2
Baltiou 37 40 14 8 1 10 0
July
CGragd Bahama 16 43 0 o 2 0 0 0
Guahtanamo Bay 60 24+ 13 i 1 0 0 0
Balboa 61 3t 9 0 0 O 0 0
Qctober
Graipd Bahama 40 37 12 2 4 5 0 0
Guafitanano Bay 75 LS 7 3 0 0o 0 0
Ballpa 56 40 4 0O 0 0 0 0
Chmiparison of the 0300 GCT with the 1500

GCT raohs for indicativn of the diurnal variation
of KT shiows uo consistent systematic  diurnal
varibtion for any scason. This is illustrated in
tabld - for three representative stations.

The spatial variation of A7 is very small.  Tn
all deasons, a7 decreases slightly fromi north to
south. There is no bybfulllll(‘ cast-west variation
excdpt during summer when AT is slightly ]arggr
in tlT(: castern Caribbean. It should be borne in

‘TasLe S,
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mind that the spatial and diurnal variations of AT
are so small hetween stations ur between observa-
tional hours that they can conceivably be attributed
to reasons such as instrwnental errors, rounding-
off effects, etc.

6. Height of the base of the inversion

The scasonal trends of all stations show oune
common characieristic: the inversion 1s highest
during summer (see table 5). At all stations ex-
cept Balboa, 7, is sliglaly lower in spring than in
winter. Whether this decrease in Z, from winter
to spring is real or whether it is merely due to the
relatively short period of vecord used is not known.

Diurnal varintions of the average strength
(degrees centigrigde; of the inversion.

Tasre 4.

s e b Beirll 4 I e T I ST It DD ST
Time
Station (GCT) jun Apr July QOct
Antigua 0300 {3 1.7 1.t 0.0
1506 1.5 1.4 0.8 0.4
Swan Islaud 0300 1.6 .4 0.5 0.6
1500 1.7 1.6 06 0.8
Grand Bahama 0300 2.5 1.3 0.0 1.2
15060 13 2.1 0.6 1.2

Year-to-year variatious in the mean height of
the base of the inversion are relatively large but
not extreme. The average variation in height of
the mean of individual years from the mean over
the period of record for all stations combined is
770 ft in January, 630 11 in April, 1000 ft in July,
and 570 ft in October. Day-lo-day variations in
Zy are very large. Table o gives a frequency dis-
tribution of the daily yulues of 7, for three sta-
tions:

Of all the stations, $Swau Island during October
has the smallest variability of Z,. At this station,
approximately 17 per sent of the daily values of
Zy are within 1000 ft of the mean monthly value
(7525 ft). The maximum variability of Zy oc-
curs at Antigua in July. [ere, only about 4 per

Mean hubht (m f«u.) of the base of the inversion (03\)0 m 41500 GO

July . October
M A B (o8 M A i & M

Guatanamo Bay 6600 6800 ‘)1()() 77()() 6300 7200 7500 7000 6700 8600 9100 8125 8200 7300 8500 8000

Grantl Babana
Swai [slaad
Balbda
Antigua
Triniglad

7400 5000 6300 61425 6000 6100 5300 o100 8300 9500 10,500 W25 7800 8900 3100 8275
7000 7600 8400 7675 7000 8400 5000 6800 7400 8800 9200 8475 7100 7500 3000 7525
G600 7500 8200 7425 7200 $800 7000 7675 6900 8600 900G 3175 6800 8400 7500 7575
7600 0400 8OO 8625 6700 3400 7400 7500 7600 10,800 7600 -8675 6100 7900 8100 7478
8500 8300 11,000 9275 To00 8300 7400 7775 14,400 10,200 12,500 AN 3 Y0t 10,100 10,800 10,075

(i
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1t of the daily values are within 1000 ft of the
ban monthly value (8675 ft). Comparison of
0300 GCT with the 1500 GCT raobs reveals
ht there is no consistent, systematic diurnal vari-
on of Zy at any time of the vear.

The spatial variation of Z, is rather peculiar.
1ere is no significant zonal variation at any time.
bwever, during January and April the inversion

somewhat higher in the south as contrasted to
b north. If Graud Bahama, Swan Island, and

Ihoa are compared for 7, during July, we find
ht 7, decreases from north to south. In con-
pst, if Antigua and Trinidad are compared dur-
b the same month, we find that 7y at Trinidad
approximately 3700 ft higher. This peculiar
htinl variation is also apparent during October.

Thickness of the inversion

The vertical extent of the inversion is the only

Arameter of the inversion regime that shows no

TanLE 6.

415

consistent systematic seasonal variation (sce table
7 for the seasonal distribution of AZ). For ex-
ample, at both Antigua and Trinidad AZ is at a
minimum during autumn, but it is at 2 maximum
at Antigua during swmmer and at Trinidad dur-
ing winter. At Swan Island, Guantanamo Bay,
and Grand Bahama, AZ is at a minimum during
sumnner; however, the maximum occurs at Guan-
tanamo in winter and at the other two stations dur-
ing spring. At Balboa the inversion is thickest in
winter and thinnest in spring.

The mean value of AZ does not change much
from oue year to another.  For example, the aver-
age deviation of the mean value of AZ from the
mean over the period of record for all stations
conibined is less than 75 ft in all seasons except
summer when the value is 110 ft. The day-to-day
variations of AZ are considerable. Table 8 is a
frequency distribution of the thickness of the in-
version for three stations where the variability of

Percentage frequency distribution of the average height (feet) of the inversion
(N300 and 1500 GCT).

4001-

>16,000

101 2000 - 6001~ 3001 10,001 13,000~
<1000 2000 1007 600D 3000 10.000 £3.000 16.000 foat
January (per cent)
Swhan Island 3] { 6 21 35 21 9 4 2
Adtigua 0 0 2 LS 33 25 15 92 1
Trnidad 0 0 1 16 32 [ 16 7 7
April
Swan [sland 0 9 14 ‘ 23 21 18 8 N 2
Aiftigua 0 0 3 ] 13 37 35 y 0 0
Trinidad 0 0 8 29 24 13 5 9 2
July
Swan fsland 0 5 19 : 0 25 5 18 10 8
Arftigua 0 0 3 . 45 7 3 10 20 13
Trniclad 0 n ¢ 2 21 7 14 30 25
October
Swhn Lsland | 2 3 21 16 18 12 (G 5 7
Atftigua 0 0 11 43 <18 8 11 1 0
Trpnidad 0 0 10 19 17 [{] 10 15 23
Tanuk 7. Mean thickness (in feet) of the inversion (0300 and 1500 GCT)
January July October
A B C M A B C M A B C M
Gijantamuno Bay 1300 1240 1100 4 ¢ 975 1240 850 600 900 840 ) 1300 1220 1120
G Babama 740 020 790 %20 890 920 700 840 760 770 700 725 710 900 830 §l()
Swlan Island 730 980  88&0 3()(:) 960 820 960 910 590 760 760 700 830 820 6YO . 780
Balhoa 880 1060 760 89D 570 820 800 730 700 920 910 840 940 730 590 750
Agftigua a50 970 1030 S . 870 1030 1030 980 970 1280 970 1070 990 906 R8O 920
Trinidad 020 720 990 i 860 810 850 770 90 810 830 6RO 77D 830 760

vhile M refers to the mean fe tha 3-yr period of record.

AL B, Corefer to the mean of in(li'vl'
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AZ iy relatively large, moderate, and small (Guan-
tanafio Bay, Grand Bahama, aud Trinidad, re-
spectpvely ).

TasLt 8. Percentayge  frequency  distribution  of  the
thickhiess {in feet) of the tuversion (0300 and 1500 GCT).

201 - do1- S0t 1200— >1600
<0 400 S00 1200 1600 fect

January (per cent)

Gunntagino Bay 2 [} 29 22 15 20

Grand Bahawa 7 16 35 24 10 3

Trinida i 16 35 3t 10 8
Apruil

Guauatatfamo Bay 4 13 37 23 12 2

Geand Bahama t 18 335 24 18 -+

Irinidac 0 10 10 33 12 6
Juty

CGuuntaguno Hay i 17 13 23 9 7

Grand Bibama 4 17 47 21 6 6

Frinidac 2 7 46 30 7 7

October

Guantaniuno Bay 0 3 22 1 17 14

Grand Bihama ] 11 45 31 2 -

Trinidad] 2 8 30 35 6 0

Congider  Guantanamo  during  July.  Here,
about 36 per cent of all values of AZ are within
200 frjof the mean value (900 ft). At Trinidad
during} April, 39 per cent of all values of AZ are
withinj200 ft of the monthly mean (850 ft).

Thefe is no apparent diurnal variation in the
thickndss of the inversion layers.  Spatally, Z does
not vapy zonally in any scason nor meridionally
in any|season but sununer. During summer the
inversipn thickness decreases somewhat from east
to west.

8. Moisture budget of the inversion

The juoisture budget of the trade-wind inversion
is probibly the most interesting parameter of the
inversidu regime.  The moisture distribution can
be subHivided into three categories—the varia-
tions i moisture below the inversion, through the
inversign, and above the inversion. Tet us first
considef the variations below the inversion (see
hg. 2 dnd table Y).  As can be seen from these
data, bdth the relative humidity and mixing ratio
from 1000 nib to the base of the inversion ex-
hibit Titfle chanyge throughout the year. For ex-
ample, kt the station that exhibits the greatest
scasona] change in relative humidity (Balboa) the
relative] humidity ranges from 74 per cent in
winter o 83 per cent in sununer; also, the mixing
rativ af the smtion with the greatest seasonal
change [Grand Bahama) ranges front 89 g per kg
in Junupiey to 123 g per kg during July (an in-

crease of 40 per cent}. * At all other stations, how-
ever, the percentage hnerease in mixing ratio from
its ininimumn monthly value to its maximum value
averages 22 per cent. The variation of mixing ra-
tio and relative humidity from year to year and
even from day to day iz small.  Spaual and diur-
nal variation in both thg wixing ratio and relative
humidity below  the base of the inversion s
negligible. _

Next, observe the seasunal change in relative
humidity and mixing ratio from the base to the
top of the inversion (seg iy, S and table 10). The
change in bhoth these parameters decreases from
colder to warmer weather. There is no significant
diurnal or spatial variation.

Finally, cousider the seasonal moisture distri-
bution from the tup of the inversion to the 500-mb
level (sce fig. 4 and table 11). Tt is obvious that
there 1s a marked seasonal change; hoth the rela-
tive humidity and mixing ratio are at a mininnumn
during cold weather; and at a maximum during
warm weather.  Althaggh the actual magnitude
of the increase in muxing ratio from colder to
warmer weather is essendally similar from the
1000-mb level to the base of the inversion and from
the top of the inversion ta the 500-mb level (they
both increase about 2 g per kg), the increase in
moisture above the 1nversion caunot be accounted
for by the increase in moisiure below. That is, if
in order to obtain an order of magnitude it is as-
sured that the mixing ratio below the inversion is
increased by 2 g per kg from winter to sumner,
then by wusing the “payeel” method we find that
the increase in mixing raiio from winter to sum-
mer above the inversion is less than | g per kg
{much less than is indicated by the data). The
question then arises as to the mechanism by which
the upper layers gain relutively large amounts of
moisture from colder tgy warmer weather while
the lower layers exhibit little or no change. The
most obvious process is, of course, vertical trans-
port froni below (convection).

Tt has been hypothesized [7] that, as convection
mcreases, active clouds penctrate the. base of the
inversion and evaporaie in the dry air above. In
this way, moisture is introduced into the lower
portions of the inversion layer.  As convection
continues, the clouds push farther into the in-
versiou and bit by bit the whole inversion is raised.
As a corollary to this hypothesis, the following
features should theoretically bhe obscrved as con-
vection Imereiases (f\\,'intg:'z’ to suner ) :

1. The height of the base of the inversion should

rise. :

2. The strength shewld decrease.
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4 i, 2. Mean mixtie! v i per kg between 1000 mb and the base of the inversion.
3
E‘ TasLr 9 l\hi\rt telntive humldllv (m pf‘r f(nt) lwt\w‘(’n 1000 mb
s ind ¢ :
January July ()ctober
A B [ C M A i C M A B C i34
Guantanamo Bay 73 65 72 74 74 76 67 70 71 7570 71 72
B Grand Bahama 71 78 78 74 74 75 75 76 75 74 70 80 77
Shvan fsland 67 73 73 71 69 72 75 75 74 77 33 72 77
Balboa 76 74 72 80 76 83 81 84 83 79 86 79 81
Alntigna 75 77 70 74 74 7 81 82 80 78 77 79 78
w “Urinidad 77 74 70§ 76 75 74 ? 72 75 79 79 ]2 80
I A, B, oand Crefer to the mean ol i crnre while M refers to the mdaii for the 3-yr petiod of record
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Fre. 3. Difference in mixing ratio g per kg hetween the base and top of the inversion. :
Tanne 10, Differeace in relative humidity (per cent) between ;
the base and top of the inversion (0300 and 1500 GCT). 5
January April July Qctnber 1 .
A i3 C M A n C M A B C M n [ K 3 r.‘_‘
Guaptanamo Ray 35 36 3 35 27 2 32 28 15 19 19 18 2 20 24 21 f%
Gragd Bahama 33 15 39 30 S i 24 21 12 25 20 19 37 33 32 ¥
Swan Island 33 38 39 37 : 18 18 17 18 20 24 21 10 27 18 2
Balbjoa 41 36 17 31 28 27 24 t6 14 t6 (5 10 18 14 jg
Antigua 37 24 28 .i(if;.‘*g § v@@‘) 30 30 33 19 31 28 28 18 35 ’ ¥
Trinjdad 320 3% iy i 330028 200 28 M7 L0
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Frao. 4. Mean mixing rotie ¢ pee ke between the top of the inversion and the 500-mb level.
Tanre 1L NMea relative humidity (in per cent) between the top of
the inve iv aud the 500-mb level (0300 and 1500 GCD).
January : Aprit July Qctober
A B C o.M A 3 C M A B C M A B C M
Gliantanamo Bay 29 25 29 < 40 32 36 34 43 47 48 42 ., 43 34 40
Grand Bahama 26 29 34 33 32 34 50 42 52 48 38 46 43 42
Sypan Tsland 3 24 29 24 28 28 44 46 45 45 49 60 40 50
Bitboa 39 34 43 39 45 44 67 63 59 63 70 69 68 62
Aptigua 29 39 k2 37 31 33 56 64 53 56 55 36 41 44
Tainidad 36 36 26 47 39 10 48 i'f B 45 50 50 57 52
I P e e e R
AL R, aud € refer to the meann of iy “Sears while M refers to the me uﬂ in the 3-yr pet 1')<l of rumd




.

[T L et et ot n e em ¢ e e n an ——

4R0 ) BULLETIN AMERICAN METEOROLOGICAL SOCHETY

3. The difference in relative humidity and mix- weak gradient over the Caribbean as indicated by
ing ratio from the base of the inversion to  table 11 and fig. 4 does not support this position.
the top sheuld decrease. ‘ Therefore, the only reasonable explanation of the
+. The relative humidity and miving ratio above  mechavnism of the seasonal moisture distribution of
the inversion regime is the convection theory
coupled with decreased subsidence from winter

the mversion should increase.

—

‘rom the previously presented data it is apparent
that all these features dag oceur; therefore, it ap-  to summer.
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