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Programa elaborado con datos provenientes 
del Servicio de Meteorologia de la Fuerza Aerea 
de Venezuela mediante telecomunicaciones entre 

el CRT (Maracay) y Universidad Central (Caracas) 
durante los meses de marzo, abril y mayo 1993
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I
incluye estaciones en el area deI que

d obtienen perfiles verticales de presion,

I
I
I
I
I
I la

I
I Clasificacion de radiosondas depatrones. acuerdo

I de

I
BII IOGRAFIA: Holton, J. Introduction to Dynamic Meteorology.
16/mayo/1993

I
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I
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radiosonda. Visualizacion de los perfiles. Seleccion de radioson­
de! ;
patrones. Elaboracion de perfil de estabilidad por capas.
Ik acion geografica de los tipos de patrones y las fechas.
ga< lo
concordancia
patrones y situacion general.

a los
Visua-
Agre- 

la 
de

tropical de las 
una vez al 
temperatura, 

compara- 
atmosferico 

de

RE3UBSOS: Para la realizacidn de la investigacion se necesitan 
coijuntos de datos de radiosondeos de la region tropical paname- 
ri:ana (80°W a 60°W), un computador con capacidad de graficado 
priferiblemente con pantalla VGA. El acceso en tiempo real a 
rei mundial de telecomunicaciones es necesario.
ME ’ODOLOGIA; Escogencia de las variables basicas y derivadas para 
coustruir los perfiles verticales. Recoleccion de dates de radio­
sondas de estaciones diversas tropicales. Procesamiento de cada

IIITRODDCCION: Existe una red de estaciones meteOrologicas de- aire 
superior 
alpericas. La estaciones efectuan mediciones al menos

a. Se
humedad, direccion y velocidad del viento. El estudio y 
cion de estos perfiles permite deteminar el estado 
con respecto a varies factores, uno de ellos es la presencia 
c<racteristicas que permitan definir el perfil come pertenecien- 
t( a la temporada de lluvias o a la temporada de sequia. Se 
si pone que el tiempo en areas tropicales presents las epocas de 
stquia, lluvias y transiciones.

informacion de nubes y lluvias. Conclusiones sobre 
entre datos de nubes, lluvias, patrones, clases

TIFMPOS: 15 de mayo de 1993 al 15 de mayo de 1994

01JETIVOS: El objetivo del proyecto es el desarrollo de un soft­
ware que permita el almacenamiento de datos de radiosondeos y 
que, mediante un conjunto de algoritmos, permita clasificar el 
patron de temperatura, punto de rocio, energia total y 
teraperaturas potenciales, para luego determinar si un sondeo 
particular puede definirse como perteneciente a la temporada de 
sequia o la de lluvias o transicion. la aplicacion de coeficien- 
tes de correlacion podria incluirse para el reconocimiento de 
patrones y comparaciones con situaciones pasadas.
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I
VOS con-

I

dadI
Prueba de diskette DEMO-TEMP

I
1: Cologne el diskette en el drive APaso

I Paso 2: Ejecutar el prograroa TEMP (hacer A>TEMP ?)
Paso 3: identificacionunaI

I
5: Entrada del tipo de eje vertical para el diagraraa terroo-

I Paso La

I
I
I un

Paso 8: Observer la pantalla los datos del archiveconI
5

I

I

El diskette DEMO-TEMP contiene archives que permiten visualizar y 
connarar perfiles verticales atmosfericos de presion, temperatu- 
ra 
act

Paso 
por

Paso 
A y

efectuar una prueba simple del diskette DEMO-TEMP 
siguientes instrucciones y se usan solo dos teclas

seleccion 
alta

Paso 
por 
reso

Para 
las 
ESCAPE.
En 
ENTElR

I

Si se desea imprimir en papel los diagramas termedinamicos que el 
programa TEMP007.BAS elabora en pantalla, antes de corre TEMP, 

el programa auto-ejecutable

Paso
dinanico. El default eie Z se obtiene con ?.

y humedad mediante un programa denominadb TEMP007.EXE 
wado por un programa tipo BAT denominado TEMP.BAT. Los 

de radiosondas ( o sondeos por radio) estah contenidos en archi- 
separados, una para cada sondeo. El diskette DEMO-TEMP 

tiene una muestra de 10 sondeos tropicales, los cuales pueden ser 
observados dibujados en pantalla.

4: Entrada de la letra del drive en uso.la opcion default es 
!5e obtiene con ?.

6: Seleccion de trabajo con un radiosonda o con varies, 
seleicion por default es un radiosonda y se obtiene con ?..

que es 
datos

la tecla 
programa

se siguen
ENTER y

Observar la pantalla donde aparece 
relabionada con el software luego ?

7: Entrada del tipo de video de su computador. La 
default se obtiene con ? es la numero 12 que en VGA es 
ucion casi ortogonal.

las siguientes explicaciones ? significa presionar 
y se usa para adelantar un paso en la corrida del

o palra seleccionar una opcion por default. El simbolo ? significa 
presionar la tecla ESCAPE o Esc y se usa en el paso correspon- 
diente a seleccion de nombre de archive.

7: Seleccion del nombre del archive o radiosondeo. La opcion 
default es ? (Esc) y asigna el nombre BE2304.931 que es 

sonddo efectuado en BELEM el 23 de abril de 1993 a las 1200Z.

es 
necesario corren el programa auto-ejecutable GRAPHICS. Si la 
tar;eta de video es Hercules es necesario correr, antes del 
programa TEMP, el programa MSHERC para tener acceso a la capaci- 

de graficado de la pantalla. Las demas tarjetas de video 
actilvan la capacidad de graficado (pixels) en forma automatica.



BE2304.931, luego ?.

I
I con

11. Observar en la pantalla la segunda parte de la Tabla 1

12. Observar en la pantalla la primera parte de la Tabla 2I
13. conI

■ Archive con instrucciones para usar DEMO-DISKETTE:

siguientes tres archives contienen datos sobre el proyecto de

I Laboratorio de Hidrometeorologia.

V
Arc lives de programas:

I
I

Archives que Contiene nombres de sendees:I
I
I ss

I
I

6
I

BREVE (Reseha sobre el Laboratorio de Hidrometeorologia) 
PROTECT (Resena sobre Visualizacion y Comparacion de Sondeos) 
README.WS4 (Instrucciones para usar DEMO-DISKETTE)

Paso 9: Observar en la pantalla la segunda parte de los datos del 
archive BE2304.931, luego ?. '

Loe 
desarrollo de software, la guia del programa y aspectos generales 
de

TEM3. BAT (para correr el TEMP007.EXE)
TEM?007.BAS (listado del programa en ASCII)
TEMP007.EXE (programa TEMP006 auto-ejecutable)
CONSTANT.BAS (contiene las constantes termodinamicas del aire) 
DEFAULT.BAS (contiene un nombre de archive de sondeo) 
PARGRA.BAS (contiene los parametros-para definir graficado)

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

la
3,

equivalents 
rocio

I

Paso 10. Observar en la pantalla primera parte de la Tabla 1 
datos calculados, luego ?.

Pauo
co:i datos calculados, luego ?.

Paso
coi datos calculados, luego ?.

Un rombre tie sondeo se construye con un esquema SSDDMM. AAN donde: 
es un indicador de localidad (por ejemplo SL es Salvador 

(Brasil), 
hora 
17:00 UTC es 4, 20:00 UTC es 5, 23:00 es 6, 02:00 UTC es 7, 05:00 
UTC es 8 y el 9 se usa para otra hora no sinoptica).

Paso 13. Observar en la pantalla el grafico con los perfiles 
verticales de temperatura potencial (TPD), temperatura potencial 
equivalents (TPE), temperatura potencial equivalents maxima 
(TPEA), temperatura (T), temperatura del punto de rocio (TD), 
energia total (H) y agua precipitable (WP). Luego ?.

indicador de localidad (por ejemplo es
DD es el dia, MM es el mes y AA es el ano y N es 

del sondeo (08:00 UTC es 1, 11:00 UTC es 2, 14:00 UTC es



I
Archives con dates de sondeosI

I
I ser

I Cada

I
I fica

Directorio de nombres de sondeos disponibles BANK.BAS:I
I
I
I Archive de nombres para LOOP de graficos NLOOP.BAS

I
I quier

I Archives con datos de estaciones:

I
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I

vada 
docuidento (ASCII).

Los
la pa|ntalla en forma de LOOP se colocan en el archive 
La

LISTADOS 
LISTADO1 
LISTADOS 
LISTADO3 
LISTADO4 
LISTADO5

Los 
archilvo

(Indicaciones para comprender los listados)
(Datos de estaciones de Venezuela)
(Datos de Aeropuertos/Pistas de Venezuela)
(Dates de estaciones tropicales RW, W y P)
(Datos de centres de difusion de mensajes)
(Abreviaturas SS usadas para nombres de archives)

radiosondeo 
ser 
de

• esta 
cual- 

documento

I

PV17C5.931, SV2504.931, BE2304.931, BS2704.931, 302704.931
BS05(5.931, SV1405.931, BS1604.931., PA2705.931, SV2405.931

Son varies y pueden ser colocados tantos archives come se quiera, 
deperdiendo de la capacidad del diskette y del computador. Ejem- 
plos:

en la 
e jem-

nombres de los archives de radisondeos que se desean ver en 
NLOOP.BAS.

forma de colocar en los datos del 'archive NLOOP.BAS 
indiepda dentro del archivo y puede ser observada usando 

procesador de palabras en la modalidad no 
(ASCII).

archivo de sondeo contiene datos de un
especifico en ASCII. Los archives de sondeos pueden ser creados, 
eliminados, copiados, reformados mediante el uso de cualquier 
procesador de palabras. Nosotros usamos WS. Cuando se desea 
colocar un radiosondeo nuevo, se toma un radiosondeo cualquiera, 
por ejemplo, BS2704.931, se copia con un nombre nuevo y se modi- 

su contenido colocando nuevos datos.

La eetructura de estos archives es similar. Esta estructura puede 
observada usando cualquier procesador de - palabras 

modalidad no documento (ASCII) con cualquier archivo, por 
plo el BS0505.931 (Base Sucre 5 de mayo de 1995 1200Z).

nombres de los archives de radiosondeos se colocan en el 
BANK.BAS para que puedan se accesados por el programa 

TEMP007.EXE. Si se adiciona al diskette un nuevo archivo de 
radisondeo y no se coloca en BANK.BAS no podra se procesado por 
TEMP007.EXE. La estructura del archivo BANK. BAS puede ser obser- 

usando cualquier procesador de palabra en la modalidad no



I
procesadores de

I ■ Archives para manejo de hardware:

I

I Corrida del programa TEMP007.EXE

I
I
I

SiI
.as.

I Me jeras futuras:

I
I
I

I
I
I
I
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I

GRAPHICS.COM (Para imprimir graficos empleando PRINT SCREEN) 
GRAPHICS. PRO (Archive auxiliar de GRAPHICS.COM)
MSHERC.COM (Para usar pantalla MSHERC)

Para correr el programa TEMP007.EXE se coloca el nombre TEMP a la 
deracha del promt A> y se presiona RETURN. Luego se contestan las 
pre juntas que van apareciendo en pantalla. Si se usan las opcio- 

por default se logran observar tablas con dates calculados 
graficos relacionados con uno o mas 

seneilia del programa se puede
loa5 teclas ENTER y ESC para seleccion de las opciones default.

nes 
plo teo 
cor rida

de 
mas

con 
indicados

radiosondas. 
realizar

y 
La 

empleando

en 
TEMtOOB

I
Estos archives no pueden ser modificados per el usuario ni por el 
programador de aplicaciones.

varies 
en

de 
diferentes 
elabora- 
detalles. 
terrestre, 

lluvia).
uir coeficiente de correlacion, mensaje SINOP y clasificacion

radiosondas, 
el archive 

no las
el Paso 7 se escoge el trabajo 
trabajara con los archives

de graficos de curvas por separado para observar 
uir sendees patrones de aire ecuatorial (marine,

Estos listados pueden ser modificados usando 
palabras en la modalidad no documento (ASCII),

NLOpP.BAS y solo apareceran los graficos de cada sondeo y 
tab

Elininar la necesidad de colocar los datos de la estacion 
sondeo dentro del archive de datos. Colocar colores a 
curias y diferentes areas con PAINT. Agregar opcion de 
cion 
Incn 
sequia y lluvia) y tropical (marine, terrestre, sequia, 
Inc: 
de estabilidad_Pasquill vs observada, incluir ploteo del viento.

GRAPHICS.COM
GRAPHICS.COM
MSHERC.COM


I
Variables de entrada:

I TEMP007'. EXE logre

numero de niveles del radisondeo (maximo 99)

I Variables de salida:

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

I

I
I

I
I
I
I
I
I

9-

I

Los 
prodesar un radiosondeo son:

C): temperatura del panto de rocio de cada nivel 
Actdalmente no usa viento

Z (n): altura de nivel
PCmt): presion del nivel
TCC): temperatura del aire

C): temperatura del punto de rocio
C): temperatura virtual

TPM(
TPE(

Nombre de la estacion
Fecba del radiosondeo
Alti[tud de la estacion ZO en m
NN:
P(mb): presion en milibares de cada nivel 
T(’C): temperatura del aire de cada nivel 
TD(’

TDC 
TV(° 
E(ml): tension de vapor actual
Q(g/kg): humedad especifica 
R(g/kg): relacion de mezcla

datos de cada sondeo necesarios para que

W(mK): agua precipitable acumulada 
U(%): Humedad relativa
TPDCC): temperatura potencial seca

°C): temperatura potencia de la mezcla
°C): temperatura potencial equivalente 

TPEA(°C): temperatura potencial maxima. 
CPT(cal/gramo): calor sensible 
LQ(cal/gramo): calor latente 
GZ (ca/gramo): energia potencial 
HTOTAL(cal/gramo): energia total



I
EJ sttiplo de dates de entrada:

I
I

1200Z

I
I
I
I
I

I
I
I

10

1012 
1000 
938 
928 
850 
785 
715 
700 
674 
635 
572 
547 
525 
500 
490

25.6
25.2
23.6
22.6
17.8
14. 4
9. 4
8.4
7.2
4. 4
0

- 3. 1
-2.9
-4.3
-5. 1

-7.5
-15.7
-30. 7
-39.9
-51. 7
-64.7
-81.5

21.9
20. 3
17.6
16.6
14.3
7.4
8
5.3
1. 2
2.7

-4. 7
-4. 4
-8.9
- 15.3
-11. 1

-22.5 
- 18.2 
-34. 4 
-45.9 
-99.9 
-99. 9 
-99.9

16
17
18
19
20
21
22

463 
400 
3 00 
255 
200 
15 0 
100

A:BE2304.931
SBBE 82193 BELEM 0123S 4829W 16 .
23/ABR/93

22
1
2
3
4
5
6
7
8
9
10
11
12
13
14

. 15
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Ejenplo de Tabla 2:
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r

1 CIS

I

1}

I
I 'I^RESIDfi DE' IDEwTIFICACION

UNDE DS SEVERAL ffADJOSONDES1’

I
I
I
I
I

1

DECLARE
DECLAR:

Di" Ti??}, 7D(??>, 7V;??)< Ei9?H P(?9). 8(99}, 2(?9), TPDi?9i
Dlf! ESu9i. Ui99i, R(99}, WI99L C’7!99j, LG(99>, HTC«TAL<99)
DIS TP«(99}, TPE!99}. TFEAI99), RSC99}« SZI99>, LOOFti'ES)

DIS PP(

SUB DA’ADRiVE !DR1VEDATAt!
SUE' LECTOR (NN, P(i. Ki. ’DO)

i THE NUNEER OF LEVELS >N A RADIOSONDE
LA TESPERATURA EN SRADOS CEN’iGRADGS

■ PUNTS DE ROCiD EN SRADDS CENTiSRADCE
LA FRES1DN ATSDSFERIDA EN NilI DARES
LA HUNEDAD ESFEC1FICA EN GR DE VAPOR FOR KG DE AIRE HUNEOu

i EL ESPESOR DE AGLiA PRECIPITABLE EN «« PDR LA FORMULA LINEAR 
i CONSFANTE DE GAS AIRE SECO EN J/KG/xK

RES PRQGRAN TE”P FOR VIEWING AND COMPARING RABBS DA'A

21000
; DRIVE! <■ a:“ t FILES -

REH TRAD-JO CON VARIOS ARCHIVOS
REN ==-:: :s=====================
IF XOiORK = 1 THEN
CALL DA-
OPEN DR

- INPUT'S

INPUT
RAD! :
OPEN RAit FDR INPUT AS «0LuDP * I 
GCSuB H OOO

I

,A3,A4!A5,A6,A7 SON CDNSTANTES PARA CALCULAR TENSION DE VAPORI

REN
RES PRdGRANNER IS LUIS G HIDALGO 
REN NN IS 
RES T ES : 
REN TD ES 
REN P ES i 
REN 8 ES i 
RES WP IS 
RES RD ES
RES GN IS ACELERACIGN DE LA GRAVEDAD EN S/S2 
RES Al ,12

REN PROiRANA PRINCIPAL
RES ==-: 
2 CLS 
GuSug 
GOSUD 33
GuSJD 1!:00'LEC7URA LETRA DE DRIVE, CCNE'AN’ES V PARANFTROS DE GRAF1DCS 
GOSUE 51O'SELECCION DE. TIPS DE EJE ,z- 
CLS : Pi I NT 30U "AY WORK WITH ONE RADI 
INPUT "I CENTER SEVERA.3 “; XWGRK 
ELS : GiSUS 400'NUHERC DE VIDEO 
SCREEN fANTALLA

ADRIVEiDRIVEDATA!i
VEDATA! r + “NLUUP.BAS'-FOh InP3 as
, CNf, NlOOP, CM

FOR JLOO| = 1 TO NLvDP
4 , LOOP!3LUU3 ■

; URIVEDATA! *• * LOOP!•!3L0CP) '

RE" TRAIAOD CON UN SOLO ARCHIVE 
REN
IF JiWCRk = 0 THEN 
GDELS . 
RAD! = 
OPEN RAbt FOR INPUT AS I! 
GDSU8 HOOO 
close si
END IF



I

I

I
SHM PRESSURE-2 -LUS I PRESSURE}=3 ‘ ; E3E

I THE‘<

I
I

==S==I==». pspr

I
I

I
I
I
I

STOP

9

I

STOP100 PER ikcULO DE 7EN5I3K DE VAPOR
HO REL =
El = AA1
E2 = AP;3
i3 - AA5
E4 AA7:
ES = 10 -
RETURN

!! - T! / T) - AA2 I LDGIT / Ti} / LOGiKO 
.0001 I H - 10 '■ iAM t (T / Tl -' 1))J

r .001 t >10 A >AAi t (1 - Tl / Tl - IB
ES = El + E2 ‘ E3 f E4
iESi

'I. INSENIER1A HIDRSflETEORO^GICA ^i}‘, 
O iffllVERSHARlA - CARACAS 10515

CLOSE OOP + 1
KEH JLDOH
CLOSE #1
END IF
GGSUE 300
INPUT ’FD! ANOTHER JOB PRESS THE NUMBER 1 OTHERWISE PRESS ENTER”; X
IF I = 1 HEN SOTO 2
CLS ; PRUT "END OF JOB": PRINT DATET: PRINT TINE?
END

500 REN 31BRUTINA PARA ESCDGER EL TIPS DE EJE
510 REN s?==x===========s===s==s============s
CLS !
PRINT "KI 15 OF VERTICAL AXIS SELECTION IDEFACLT IS HEIGHT Z IN METERS)“ 
INPU7 "HE
IF EJE = THEN EJE = 1
IF EJE --
PRINT "-LOSIPRESSUREi IS NOT IMPLEMENTED"
SCSUB 300
SGSLiB 500 
END IF 
RETURN-

SOO REH SpBRUTINA DE INDETIFICACiON 
ilO REM ’ 
CLS
PRINT "PRbSRAM TEMP FOR DISPLAY RADIOSONDE DA'ft"
PRI<i7 ?i = = :sxs22sss:sscsssszzzss:=:zsi-z: 
FEINT "UK VERSIDAD CENTRAL DE VENEZUELA" 
PRINT "FA ;UlTA0 DE IHSENJERIA" 
PRINT "ESpUELA DE INGENIER1A CIVIL” 
PR DC "DE 
PRINT "Cl 
PRir ”VE;EZUELA“: PRINT
PRINT "NOIT OF RADIOSONDE DATA CDflES FROM THE VENEZUELAN AIR FORCE" 
PRINT "fiECHER SERVICE BY TELEPROCESSING BETWEEN SVBS CR’-MARACAY” 
PRINT "ANI THE UNIVERSITY OF CENTRAL VENEZUElA-CARACAS": PRINT ' 
PRINT ’DUIINS THE JOB, FOR DEFAULT SELECTION JUST PRESS ENTER": PRINT 
PRINT "Ui-IS THE REGIONAL siMD CENTER K FOR METEOROLOGICAL TRAINING" 
PRINT : PUNT “0 AUTHOR;_FROFESDR LUIS G. HIDALSO" 
PRINT : PUNT USING "BEGIN OF JOB fc F; DATES? ’FEt 
GDEUB 300 
RETURN



I
:::::::::::::::::::::I

I TDK

I

I
I
I

syoo DE FANTALLS

I
STOP ■

I
I
I
I

= 1 TD NNK; INPUT tl, ??(NPP}; NEXT KPFI

I

NPUT “NC?i ENTER THE VIDEO SCREEN NUKDER THERC-3 DE’ftiV IS V5A=12-‘'; PANTA_Lfi 
ALLA = 0 TEEL PANTALLA = 12: CLb

1000 RON LECTURA DE CQMSTANTES EN EL ARCHIVD CONSTANT.BAS Y *Amft.BAS
1010 Rfft :r:::::2:zz2zz;::2:z:z2:zzz:zxzzz:r2z;rrrz:zrzzr:z::z:

N?UT "NON ENTER THE LETTER OF THE DRIVE YDU ARE USING iDEFAULT IS LE'TER AL1; DRIVE?

200 REK ORDEI<fi«IEHTG DE SERIE 
210 REH
FDR DRDIN = 1 TG 100
WftRCA =
FDR K -- 
IF PIN)

STOP 
400 RE?
410 RE? ====■
ELS : I: 
IF FANS 
RETURN

INPUT 
INPUT 
INPUT 
INPUT
INPUT

I
0
2 TG NN
> PIK - 1! THEN

PK -- Pki: TK -- TiK): TDK TD(K)
PIK - D: TIK? -- TiK - ii: TDCK) * TDIK - 1) 

i) PK: TiK - 11 -- TK: TDIK - 1?

L< C«. ND, CN?, PO, GN?, Tl, C«$. RD, L«, GN. ON?, SO 
il, i-t, AAI, AA2, AA3, AA4, AA5. AAi. AA7 
Hi, CN?, ?’□. CNi, KH2, CKt. LG40. LSO, LGN50 
11, CM, RW, CN?,' CP, ONI, CPV

\ i NH2 t N02: EPSI = «V / ND
(1

PIKi =
F(K -
HARCA = 1

END IF
NEXT K
IF HARD A = 0 THEN RETURN

■ NEXT ORDEN 
RETURN.

, NARGEN
IN, CM, ZNAX, CM, ZN1N 
TSIN. CM, PfiAX, CM, TPNAX

2, 57: PRINT ”-------------- ”
2, 57: PRINT

THEN GOTO 30!

STOP 
300 RE?- 
30! LDLATE 1, 57: PRINT-“PRESS ENTER TO CONTINUE3 
Af = IIKEYf ' 
LOCATE 
LOCATE 
IF At = 
CLS 
RETURN

CLS :
IF DRI|E? = THEN DRIVE? = “A': CLS 
OPEN DpE? <• ± ’CONG’ANT.gAS’ C3R INPUT AS 4!
INPUT : 
INPUT :

.INPUT 
INPUT ; 
NV = 2 
CLOSE :
OPEN Dfc-VE? + V ‘ “PARGRA.SAS" FOR INPUT AS #1 

il, CM, LARGCi. CM, LARGOY, CM, PESO, CM 
H, CM, TNAX, CM, TH 
il. CM, H’NAL, CM. H
11, CM, TPHIN, CM, NPHAX, CM, NNN
il, CM 

FOR HP* 
CLOSE 11 
RETURN



I
I
I

TDiLECTK;?

I
I

I
I
I STOP

I
I
I
I
I
I
I CAlCOLO de eepesores

I
I

4

I

STOP
2000 Rih LECTORS DE DATOS DE D« RADIOSORDEO
2010 Ri J

FECHAt
NN

IF NDjK = 0 THEN INPUT 11, NDMBREI, FECHAt, ZO, NN
IF IHai'K = 1 THEN INPUT IJLDOP ♦ 1, NDMBRES, FECHAt, ZO, NN 
FOR LECTK = 1 TO NN

NEH DN
END IF
SGSUB 300
SDSUB ZOO
RETURN

ESIN J = ES
I EIKi / (PIXi - ,378 i EIKij 
t E(K) / >P(K} - EiK!}

4000 RET 
4010 REL 
hN = 0: .
■SZ{*> = ’ 
FDR K = 
««(»} =

111} -- ZO
0
1 TO HM - 1
10 * (P(K} - PIT.t 1}J t iOsKJ ‘ 0!K + 11! / 12 i GN)

3019 RE' === 
FOR K = 
AA = T1 
7 = AA; 
7 = BE; 
OIK) = 
R1K} = 
RSiK) = 
UiKi = 
CPT'Ki 
LQ(K) = 
TV1K) = 
SpDfK) 
EXP1 = 
TPiHKi 
EX.--2 = 
TFEiK) ■ 
E)!?3 = 1. 
TPEAlKi ■■ 
NEXT K 
RETURN

3NS Pij’ii, TiJN), TDiJNi
IF v« = 15 OR TN = 39 OR JN = 45 OR ON = 69 OR TN = 75 THEN SuSUB 399

IF XlffllK = O' THEN INPUT 11, PiLECTK), TiLECTK), TDiLECTKJ 
IF XNGfK = 1 THEN INPUT #JLDOP * 1, PiLECTKi, T(LECTK) 
IF TDilECTK) = 9999 THEN TDiLECTKJ = -??.?
NEXT LiCTK
IF Xffli?! -- 0 THEN
CIS

■ PRINT RADI
PRINT NONDREI
PRINT
PRINT
FOR Jh| = 1 TG NN
PRINT

3”99 REh OA^ULOS N1 VE_ A NIVEL
zrzzmz ::zzzzzi:z z

1 TO NN
r TDiK): EE = Ti- + TiN;
GDSjB 199: EIK) = ES
GEEL? 199:

1999 t EPSI
IODO t EPSI
1999 S EPSI i ESm 7 iPiiii - ESiK))

190 i EiK) / IESOt) t ,9901)
= 14,18 i 1090) 4 CP t iTlK} t T!)
i4,18 7 1990} I lOO t Q1K) 7 1000
ITOi) t Til t 11 <- RIN) 7 IODO 7 EPSI) 7 ■! t R1K) 7 lOCO)
1701) Til 1 11999 7 P«)) •- (RE 7 CP)

RD + RO:} J .OOH / 1CP - ROD I .00; I CPV)
(TiX) t Til I 11000 7 Pls!) EXP1

IzFlLGO t RIX) i ,901 7 (CP t (TOl) + 71)))
; TPDiil) ? EiP2
XFILOO ? RS(H) I ,901 7 1C5 i IT(KI t TH))
= TPDiKI I EXP3



I
TV(K? * TV’K + 1!) / 2

I

I
I

!

I

I K
5; 3m

I :::z:

® 3-Q7AL PRECIPITABLE WATER = isg”; Ws

I
TOGO REM IKPRESIQN DE DATES DE SALIDA TABLA 2

I 5

I

5000 RE1 PERFIL DE ASUA PRECIPITABLE 
50iD RET ===========
Hi!) -- 
FDR ?: = 
W<K} -- 
HEK ?: 
RETURN

■S "VERTICAL OR SOIL SERFAGE TEM^ERA'ORE VARI AT IDN - O#. hi/1 GO®"; TVVT 
O THE?-: PRINT SURFACE TEMPERATURE INVERSION5

4050 RiX CALCOLO DE ENERS1A TOTAL
4060 RiN
FOR K -■
HTOTALiKi = LGiKi + EPTiKi + 6Z(K) 
NEXT K

,RETURN

E 
lipa

2 TO NN
iiK - 1/ - HHiK - D

TV 
iC

1 TO NN

W

LON - INTINN / LCN)
THEN JO = IHTiNN / LONi + 1
THEN IJ = ku / LQji 
TO JJ: C=S : PRINT ; PRINT

TV« =
DELTA? = RD I TVM t LEGiPiK) I P(K + lii / GO
I!K +
GZiK t= hi:
NEXT K
RETURN

P T 
hpa sC

:z::: ===== ===== ===== ===== ===== =====a

SOOD RE I INPRESIDN DE DATOS DE SALIDA TABLA 1 
6010 RE 1 
L2N -- I i 
TJ = NN 
IF t: } 
IF JO - 
FOR J =

) = liKi + DELTA?
li = (?IK + 1) - ZO) t GO > (4.8 i IODO} 
t WhiKi

TD 
xC

= = = ==
N1 TO N2: TViKi = TV(K) - T1

6 R 
g/kg g/kq

Hi = (T - 
N2 = (T 
IF N2 )• 
PRINT 
PRIHT “ 
PRINT ” 
PRINT 
FOR K = 
PRINT jjs?® -H’ltgy ftff #«,< ‘ K; ZiKh PiK}: mh TDlKIs
PRINT USING !! ««.*« «4J3i SSM m.*”; TViK): EiM: GixiUiSl; WIK): UiL)
IF K = LiN THEN 
GOSUB 30> 
END IF 
NExT X 
PRINT 
NEXT 0 
hRINT US 
TVVT = MC ! (Ti2i - Tili> / iZi2i - Zilii 
PRINT US 1 
IF TVVT 
GOSUB 3D? 
RETURN

/ 
G 
O
1

PRINT ^INR F: NOHBREJ; FECHAI
H i LON t 1
1) t LON + LON

NN THEN N2 ; Nil
===== ==== ===== ===== ==:

J



I
I

======
K

I J,1! TD N2

THEN

I
=== = = = === =

I
PLQTEn ng wOhSRE DE E3TAC:C« i FEEHfi

I 3E7URN

I
I s

I XX2 = V.

I

I
PLDTEO DE EuRVAE

I
A

Ik

2
s

DELTA? =
DELTAS =

STOP
9D5D RE;<

IF JJ )
IF jJ --

TPK
xK

STOP
7500 SEI
7510 RE?
LOCATE I

TPE
xK

- HTrII‘1)
7

< I; PRINT NONBREF 
LOCATE 1 1; PRINT FECHfli

STOP
3000 RE* 
80-G REF 
IF EjE = 
IF EJE --

= ====
TPD
xK

a Ti;

TAA =
KHT =
HHTT = 1
PbP = u
RE'LRN-

=== =====
F T

hpa xK

======
TPEA OPT LG GZ HTOTAL” 
xK cal/gr cal/gr caI7gr cal/gr* 

= ==== ====== ====== = ===== == = = = =,!

IF N2 )
PRINT ’==
PRINT -
PRINT ”
PRINT
FOR K --
PRINT UJINO ’« m.r; K; ZIK}; PiKn TIKI
PRINT UilNE « I##.# UM.# fll.f ##M #«,#'; TFD'Ki: TP^IKI; TPE(K); TPEAIKI:
PRINT UpG ’MMH «MW #MH# HIHi'; CPT(K); LQIKI; GZIKI; HTHTALiKi 
IF K --
ODSUB 3t0
GOSUB 2 iG
END IF
NEXT K
PRINT = 
NEK -J 
RETURN

7010 REr === =================================
LON -- 1|5: - NN / LON - INTINN / LON)

0 THEN JJ = IHT(NN ! LOK) + 1 
0 THEN JJ = NN / LON

FOR 1 =1 j TO JJ: CIS : LOCATE 3. 1
PRINT ISING ’& F; NDMBREF; FECHAF
N! = (^-1)1 LON f 1: N2 = 13 - 1) t LON + LOK 

NN THEN N2 = NN

PLDTED DE FORHATO DE GRAFICADO
==============================
2 THEN LOCATE 5. 12: PRINT "PiffiiL vb S-IbsH, Hkdl/qr’, 7ixC), TDIxCj. TPIxCI, TPEixC), TPEiixO"
1 THEN LOCATE 5. 12: PRINT “Zk) ve Hksl/qr).'TxsCl. ’TDIxC),' TPixC).'TPEixC), "Et IxCJ0

X70 = nA^GEN; HIl = HARGEN + LARGOj
YYG = KAIGEHi-yrl = KAREEN * LARGOY
LINE :XXp, YYOI-IjSXI, YY!’< , 

LARGO): / (2*21 PESO; 
PESO t DELTA?

XXI = “AjlGEN * DELTA?: LINE (Hl. ’Y0)-aXl, YYL
* DELTAS: LINE -fXX2, ¥¥0}-4XX2, ¥¥1)

XX3 = + DELTA?: LINE (XX3, ¥¥0}-(XX3<’ YY1}
XX4 = H 1 + DELTAS
PIPE (pi4 - XX3) /• GPNA); - TPHIN)

2 - XXI) / IT«AX - THIN)
!X|2 - XXI; / THTNfl}:

i * !”2 - Ml; /
1 - XXL) / «PHA):



: the»;
I
I
I

IF TDiKI
I
I

LINE (S3.I
I YlH^. Y2;

I
I
I
I
I

Is® acueulados)

I 7

I
L

iZHAX - Z(K)i / (ZhAX - 2HIN) 
(Z^AX - Z(K * '}) / (im -

IPifJ} / (PHAX - 
(P-K t 1)1 / (PMAX - PKINi

CALCULO DE HTDTAL kai/cr) 
PERFIL DE ADDA PRECIPITABLE

t IHIDTALIK) - HTMINi t HHT
- IH70TAL!K H) - HTMIN} i HHT 
YD-Ir’S. Y2) ■

REM FIStJe DE AGUft PRECIFHABLE
t f P«F t 1
- rtix • I) t p«p <■ i

END IF
REN PLG'
Ml = H3

FOR K =
IF EJE >

Y1 =

XX3 t (TPEAiK? - TPNIN) ? PIPE
AA3 - GPEA-K - . - 7PNIN) I PTPE

LJIiE !M5
RE?i'PLO’L DE ENERGIA TOTAL •
XT = HHT' 
MB = HHT' 
LINE (K7

^El DE TEXPEgATURA POTENCIfiL EGUIVALENTE
t ITPEIK} - TPMIN) t FTPE

M2 XI3l + (TPEIK ♦ 1) - TPHIN) t PIPE
LINE ifil, Yli-iNZ, ¥2?
RET PLOT ID DE TEMPERATiJRA PDTENCIAL EGGIVALENTE MAsIHA

H3 - iTFDiK) - TPLJM t PIPE
N4 = 03 - ITPD1K fl) - TPHINJ I PIPE

’li-iNA. Y2)
REN PLGTEO DE TEfiPERA’ORA POTENCIA 5ECA

1 * ITO) - TMIN) t TAA
1 " ITDO) - TNIIU t TAA
I f (HK f 1? - TMIN) t TAA
1 * iTDO + 1) - THIN; | TAA

REN FLDlED DE TENPERATBRA
LINE (Til. Y1}-<H3, ¥2)
REH PLOWED DE PUNTS DE RGCIO

O -9F.5 AND TDIK <■!)(> -99.9 THEN
LINE iT)|2. Y1HTX4. ¥2)

STOP .
10000 REr
lOOlv RE*
GOSUB 20DL'APERTURA DE ARCHIVO Y LECTURA DE DATDS DE UN RADIGSGNDED
GOSOs SCGD’CPLELlOE TERNODINANICGS NIVEL A NIVEL

. GGSU8 403}’OALCUlD DE ESPESORES i® Y ss)
GOSUE 405
GDSLiB 500
IF XNORK t 0 THEN

sFl -- n 
b?2 = IW 
'LINE OiF , YD-IbPE, Y2) 
NEST ?:
REM PLOT;3 DE LINEA DE NIVElES PRINCIPALES 
GOSUB 2010'
RETURN

H5 -~
Mi x

END IF 
IF EJE
Y1 -- MfcRGEN + LARGOY I Y2 = 4REEH f LARGOY I 

END IF 
TX! -- X 
TX2 = I. 
TX3 = X 
TX4 = X

9010 RE 1 ===--===-==-=--r
PAINT ! 00. 100), 0, 15

1 " NN - f
2 ’HEN

NfeRSEN f LARGOY t
Y2 = «IRGEN + LARGOY I



I

I

II 7RA2ADD DE 8IVELES PRifiCJPALES

II
II THEN

THEN

I ?¥!), , , &H1

I
JEFAULTt: CLOSE #1

I NAW OF DEFAULT DATA FILE IS DEFADLTi

IHKEYt: IF U = ” THEN 21020I

■ECT1GN >0R SELECTION OF hADICSONDA NAWI

= THEN GOSUE 21500

I 3

Pill)
TO NNN

: PRINT “BEGIN OF SELECTION OF RADIDSONDE-PLACE AND DATA” 
: PRINT "PRESS ENTER TO SEE NEXT NAME OR ESCAPE SELEC'"

TO NN
PPIDZI THEN P = JK

III
L___

II

50SUB 8001
GGSUG 9001 
RETURN

21030 REN
21031 REN 
CLS 
SELECT! 
LOCATE 1, 
LOCATE 3. 
DO UNTIL S|LEETt <} ” 
IF SELECT! 
LOOP 
FiLEt-= SEilECTi

lELECTiCN OF RADIOSONDE DATA FILE NAW DR DEFAULT

I

80SUB cOvO’INPRESIuN DE DATQS DE SALIDA TABLA 1
G8SUB TOUO'IHPRESION DE DATOS DE SALIDA TABLA 2
SCiS'JE 30 j

END IF 
IF XtlORK
LOCATE I.

21000 PER
21010 REfi
OPEN DRIVER * =:” + "DEFAULT,BAS” FOR INPUT AS t!
INPUT «i.
FILES DRIVh +
PRINT "THE
PRINT "PRE^S ESCAPE FOR DEFAULT DR PRESS ENTER FDR REAL SELECTION"
21020 Xf
IF X! (> CbR$I271 AND “Xi <> CHRillSi THEN GC’U 21020 •

•IF Xi = CHiiI27) THEN FILE! = DEFAULTi .
IF Xi = CH<$H3i 'HEN GOSUB 21030
21021 PRIir "RADIUSONDE DATA FILE NAHE IS"; FIlE!
RETURN

0 THEN CIS
1: PRINT RAD!

SGSUB TSO'i'PLDTEO DE NONBRE DE ESTACCiuN Y FECHA 
•PLOTED ?!ARCO DE SRAFICADD 
'GRAF I CADO DE CURVAE

STOP 
20200 REN 
20210 REN 
PPIOi = 

■FOR il = ( 
RE« IF P?(NRN> > P’NNJ THEN GOTO 20220 
FOR -JK = I 
IF Pion -- 
NEXT JK 
IF EjE = I 
PY1 = HARE Eli + lARGDY » IP! JPI ! IPNAX - PMINH 
END IF 
IF EJE = I 
FYI = HARGEN + LARGOF i UMAX - ZiOP)} / IZNAX - ZNIN1 
END IF 
LINE IXXO, 
NEXT JZ 
20220 REN 
RETURN



I RETURN

a
a

i
a
a
a
i
i
i SLiS LECTi R P0< W, IDG)

ENO SUB

I
I
I
I
I
I

?

I

SUE TECL“
LOCATE
ENO SUB

IF DRIVEJATfit x 
ENO SUB

NBANK
TO NBANK: PRINT

. TENPOt
< 1: PRINT SPACEtiAG): LOCATE 5< 1: PRINT TENPOt

a

SOB DATA ■RIVE f DR IVE DA T Al JCLS ; IN|UT “LETRA DEL DRIVE SUE CONT1EWE LGS RADIDSCNDEOS IDEFALlT ES Ai"; DRIVEDA'AI 
THEN BRIVEDATAl = “AG CLE

21500 R:?> SEARCHING FOR A FILE NAilE IN THE DATA BANK
21501 R EK -=-z-z- = -:~---xzz::zz::::::ir= = = === =x 
OPEN DRIVE! ♦ GV' + "BANK.BAS' FOR INPUT AS 11 
INPUT i , 
FOR I = 1 
INPUT # 
LOCATE 
GOSUB 21650 
21552 A' 
IF At = ■ 
SELECT! x TETiPO! 
CLOSE #' 
CLOSE Si 
GOTO 21(21 
END IF 
NEXT I 
CLOSE *1 
RETURN

= INKEYt: IF A! = ” THEN GOTO 21552 
CHRII27} THEN

INPUT 82
LOCATE i
LOCATE 7
CLOSE «2
RETURN

21650 RE ■ READING THE HEADER OF A RADIOSONDE DATA FILE 
2!t51 RE 1 =:=========================================== 
OPEN DRipE! r G" t TENPOt FOR INPUT AS #2

CNI!, CM2!
1: PRINT SPACE!\40;: LOCATE 6, h PRINT CHI! 
1: PRINT SPACEIHOI: LOCATE 7. I: PRINT CN2!
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I
LI

RG N° NOMBRE(PAIS) SIGL RW MT LATI LONG HP H/HA TELEFON
ggmmh ggmmh m m

I

// 1209N

I
I
I

I
1

STADO 3
EHTACIONES TROPICALES PANAMERICANAS DE AIRE SUPERIOR
PAN-AMERICAN TROPICAL UPPER AIR METEOROLOGICAL STATIONS

IV 
IV 
IV 
IV 
IV IV1 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV 
IV

10625W //// 0004 
10323W //// 1551 
8939W //// 0009 
10420W //// 0003 
9905W //// 2234 
9607W //// 0013 11057W //// 0035 
8221W 0050 //// 
7755W 0122 //// 
7509W 0023 //// 8121W 0003 0003 
7647W 0014 0003 
6953W 0014 //// 
6600W 0019 0003 
8818W 0005 0005 
9031W 1498 //// 
8713W 1007 //// 
8610W 0056 //// 8413W 0939 0920 7933W 0069 0066 
6147W 0010 //// 
6307W 0009 0004 
6131W 0008 0011 
6100W 0004 0004 
5929W 0056 0050 
6121W 0015 0012 
6858W 0067 0009 
8143W 0006 0001 
7841W 0005 0016 
7808W 2548 2547 
7055W 0167 0165 
6957W //// 0084 
6739W 0437 0436 
7227W 0378 0377 
6107W 0907 0907 
7139W 0026 0026 
5815W 0030 0028 
5512W 0015 //// 
5222W 0009 0009 
6042W //// 0140 
4829W 0016 0016 
4417W 0051 //// 
5959W 0084 0084 3833W 0019 //// 
3225W 0056 0045

RIGION IV Y III. SECTOR 23,N-25’S U0’W-29’W RW: RADIO SONDA P: PILOTO
RC-.REGION SIGL:SIGLA MT: MET AR LATLLATITUD LONG: LONGITUD SIN INFORMACION://// //

76458 MAZATLAN (MEXICO)
76612 GUADALAJARA (MEXICO)
76644 MERIDA AEROP. INT. (MEXICO) 
76654 MANZANILLO.COL (MEXICO)....
76679 MEXICO AEROP.INT. (MEXICO).
76692 VERACRUZ HACIENDA (MEXICO).
76723 ISLA SOCORRO.COL. (MEXICO).
78325 CASA BLANCA. HABANA (CUBA)..
78355 CAMAGUEY (CUBA)
78376 GUANTANAMO ORIENTE (CUBA)..
78384 GRAND CAYMAN AIRP.

MMMZ RW // 2312N 
MMGL RW // 2040N 
MMMD RW // 2059N 

RW // 1903N 
MMMX RW // 1926N 
MMVR RW // 1909N 

RW // 1843N 
MUHA RW // 23 ION 
MUCM RW // 2124N 
MUGM P // 1954N 

(CAYMAN ISLANDS) MWCG RW // 1917N
78.397 KINGSTON/NORMAN MANLEY (JAMAICA)... MKJP RW OK 1756N
78486 STO DOMINGO/AMERICAS (DOMINICANA).. MDSD RW // 1826N
78526 SAN JUAN/INT (PUERTO RICO)  TJSJ RW // 1826N
78583 BELIZE/INT AIRPORT (BELIZE)  MZBZ RW // 1732N
78641 AEROPUERTO LA AURORA (GUATEMALA)... MGGT RW // 1435N
78720 TEGUCIGALPA (HONDURAS)  MHTG RW // 1403N
78741 MANAGUA A.C.SANDING (NICARAGUA).... MNMG P
78762 JUAN SANTAMARIA AEROP (COSTA RICA). MROC RW // 1000N
78806 HOWARD AFB (PANAMA)  MPHO RW // 0859N
78861 COOLIDGE FIELD (ANTIGUA Y BARBUDA). TAPA RW // 1707N
78866 JULIANA AIRPORT (ST. MAARTEN)  TNCM RW // 1803N
78897 LE RAIZET GUADALUPE (ST MARTIN).... TFFR RW // 1616N 
78925 LE LAMENTINE P // 1436N
78954 GRANTLFY ADAMS (BARBADOS)  TBPB RW OK 1304N
78970 PIARCO INT^ AIRPORT. (TRINIDAD).... TTPP RW OK 1037N
78988 HATO AIRPORT (CURACAO Y TOBAGO).... TNCC RW OK 1212N
80001 ISLA SAN ANDRES (COLOMBIA)  SKSP RW OK 1235NIIIl 80337 TUMACO/EL MIRA (COLOMBIA)  SKCO RW OK 0134N

III 80222 BOGOTA/ELDORADO (COLOMBIA)  SKBO RW OK 0442N
III 80241 GAVIOTAS (COLOMBIA)  //// RW OK 0433N
III 80398 LETICIA VASGUEZ COBO (COLOMBIA).... SKLT RW OK 0410S
III 80413 MARACAY-B.A.SUCRE (VENEZUELA)  SVBS RW OK 1015N
III 80447 SAN ANTONIO DEL TACHIRA (VENEZUELA) SVSA RW OK 075IN
III 80462 SANTA ELENA DE UAIREN (VENEZUELA).. SVSE RW OK 0436N
III 80476 LA CANADA/MARACAIBO (VENEZUELA).... SV// RW // 103IN
III 81002 TIMEHRI (GUYANA)  SYTM NO OK 0630N
III 81225 ZANDERIJ (SURINAME)  SMZY P OK 0527N
III 81405 CAYENNE/ROCHAMBEAU (FRENCH GUIANA). SOCA RW NO 0450N
III 82022 BOA VISTA AEROPORTO (BRASIL)  //// W // 0250N
III 82193 BELEM (AEROPORTO)  SBBE RW // 0123S
III 82280 SAC LUIZ (BRASIL)  SBSL RW // 0232S
III 82332 MANAUS AEROPORTO (BRASIL)  SBMH RW // 0309S
III 82397 FORTALEZA (BRASIL)  SBFZ RW // 0344S
III 82400 FERNANDO DE NORONAH-ILHA (BRAZIL).. //// RW // 0351S



I
I

I

I
I (PERU) 

I RECCPILACION DE: UCV-LUIS G. HIDALGO (VER/2/29/5/93)

I
I
I
I
I
I
I
I

2I

III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III
III 
III 
III

82599 NATAL (BRASIL) .
82678 FLORIANO (BRASIL)  
82765 CAROLINA (BRASIL)..  
82824 PORTO VELHO (BRASIL)  
82900 RECIFE/CURADO,(BRASIL)  
82965 ALTA FLORESTA (BRASIL)  
82983 PETROLINA (BRASIL)  
83208 VILHENA (BRASIL)
83229 SALVADOR (BRASIL) .........
83288 BOM JESUS DA LAPA (BRASIL)  
83378 BRASILIA AEROPORTO (BRASIL)  
83498 CARAVELAS (BRASIL)  
83612 CAMPO GRANDE AEROPORTO (BRASIL).... 
83650 TRINIDADS ILHIA (BRASIL)  
83746 GALEAO (BRASIL) . 
83780 SAO PAULO AEROPORTO (BRASIL).  
83840 CURITIBA AEROPORTO (BRASIL)  
83971 PORTO ALEGRE AEROPORTO (BRASIL).... 
84008 SAN CRISTOBAL-GALAPAGOS (ECUADOR).. 
84203 GUAYAQUIL/SIMON BOLIVAR (ECUADOR)...
84377 IQUITOS (PERU)  
84629 LIMA-CALLAO/AEROP. INT. 
85201 LA PAZ/ALTO (BOLIVIA)..

// 0054S
// 0209S

3515W 0049 0049 
4301W 0123 //// 
4728W 0192 //// 
6355W //// //// 
3455W 0007 0011 
5606W 0288 //// 
4029W 0370 //// 
6008W //// 0652 
38.31W 0051 //// 
4325W 0440 //// 
4756W 1061 //// 
3915W 0003 //// 5440W 0567 //// 
2919W 0005 0004 
4315W //// 0006 
4639W 0803 0802 
4910W 0908 //// 
51UW //// 0003 
8936W //// 0006 
7953W 0009 0004 
7315W 0126 0125 
7707W 0013 0013 
6811W 4071 ////

I

I
SBNT RW // 0555S 
SBFO RW // 0646S 
SBCI RW// 0720S 
SBPV W // 0846S 
SBRF RW // 0803S 
//// RW // 0952S 
SBPL RW // 0923S 
SBVH RW // 1244S 
SBSV RW // 1301S 
//// RW // 1316S 
SBBR RW // 1552S 
//// RW // 1744S 
SBCG RW // 2028S 
//// RW // 2030S 
//// RW // 2249S 
SBSP RW // 2337S 
SECT RW // 253 IS 
SBPA RW // 3000S 
SEGS W 
SEGU W 
//// RW // 0345S 
SPIM RW // 1200S 
SLLP RW // 163 IS
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Climatology of the Trade-Wind Inversion in

Murray Gutnick

Geophysics Research Directorate. Air Force Cambridge Research Center t 

(Original manuscript received 1.3 August 1957; revised manuscript received 24 February 1958)

1. Introduction

Si t 
[6 b 
rated 
[81 
a cl 
vers on

ifd
dlt

£
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6. Afbrook ABB, Balboa, Canal z^one (8 deg 
56 min N, 79 deg 34 min W), at the extreme 
southwestern portion of the Caribbean.

Actually, Albrook AFB is not representative 
of the trade-wind regime during the tanner 
months of the year, since at this time, the Canal 
Zone is located within the classical climatological 
concept of the doldrum belt. Raobs taken at. 0300 
and 1500 GCT for January, April, July, ami 
October for each of the stations were analyzed 
(additional months were analyzed in cases where 
some salient feature of the trade-wind inversion 
was not apparent in the four selected midseason 
months). In all cases a 3-year record for each 
of the inidscasou'months was used: for 
the period of record was 1946, 1947, ami I’‘ m 
for Trinidad 1953-4955 ; and for all other stations , 
1951-1953. '1 held tvetc relatively few days when 
the raob data Of Hie 4478 po--”1 ’

I 1 ,

ABSTRACT

Three years of twicc.-Haily raobs for the tuidseason months at six stations on the Caribbean 
were analyzed 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 discussed. It was found that most of the 
parameters showed a distinct seasonal variation but little or no spatial or diurnal variations.

ice its discovery in 1856 by Piazzi-Smyth 
the trade-wind inversion has been inyesti- 

1 bv many meteorologists, notably Sverdrup 
ui(l Von Picker [101. Von Picker published 
matological analysis-of the. trade-wind in- 

..... .......of the Atlantic Ocean utilizing the 217 kite 
sour dings of the Meteor expedition (1.9.25—2/ ) 

some older observations. Although tile Me- 
soundings were made mainly during the 

Nor hern Hemisphere summer and were essentially 
limited to the area east of 50 deg W lotig in the At­
lantic, Von Picker extended his analysis to tile ex­
treme eastern Caribbean by utilizing a few sbund- 

taken at Barbados and the. I .esscr Antilles 
Local charttcter- 

istic > of the inversion in the. (..aribbeaii liavil been 
reperted in various studies by Slone [9] and 
others f2], but no comprehensive StirVey ©f the 
phenomenon has been published. Recent ques­
tion; about the significance of the in.yersibn in 
electromagnetic propagation, cloud seeding, aerial 
photography, etc., have encouraged the author to 
undertake the climatological analysis of the Carib- 

trade-wind inversion. Specifically, the sea-
1.. spatial, and diurnal variations (if atty) of 
following parameters of the trade-wind in­

version were desired:

Frequency.
Topography (height).
Thickness (vertical extent).
Strength (temperature difference between 
the base and top of the inversion).

2. Data ■'
Radiosonde data for six stations in the Carib­

bean were utilized in this investigation. The 
stations selected wftre:

1. Guantanamo Bay NAS, Cuba (19 deg Si­
min N, 75 deg 01 min W). This station 
is located in the'heart of the trade-wind re­
gion of the Caribbean area.

2. Swan Island (17 deg 24 min N, 83 deg 56 
min W), at the western periphery of the 
Caribbean.
Coolidge AFB, Antigua (17 deg 07 min N, 
61 deg"47 min W), at the eastern periphery.

4. Grand Bahama Island (26 deg 37 min N, 
78 deg 22 min W), at tire northern edge, of 

the area.
5. Trinidad NAS (10 deg 41 min N, 61 deg

Moisture distribution through the irfversion. 
Moisture content of the. air above mid below 
the. inversion. y;

1 ikost of Hu's paper was prepared whilfej 
aRili ited with T leiitlquarters, Air 
itH’ton. 1). C.
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TaBi.e 1. Mean frequency of the trade-wind inversion al. 
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It

l’( attires in the general circulation pattfefils during 
those months; no such anomalies were apparent, 
b
d

i
I

a 
n

t

i

ti
a

icents, only about 15 per cent was missing. The 
issing data were randomly distributed.

filiations 
I and the 
Sidity be-

1iAiil

Method
The method used in the investigation was 
raightforward. After selecting thd stations arid 
eriod of record, both surface and uppe'r-air maps 

tor the selected periods of record were examined 
order to ascertain if there were';itiy anomalous

ext. each raob was carefully analyzed tor evi- 
mce of the trade-wind inversion, (at levels below 

5)0 mb). Only those raobs wliicli .diowed the 
tiade-wind inversion were selected for analysis 
( dl other types of inversions such aS radiational, 
frontal, etc., were excluded). Whenever a rrtob 
showed the subsidence inversion typical of the 
trades (an abrupt decrease of relative humidity 
a id mixing ratio in the inversion layer), the rela­
tive humidity and mixing ratio at both the 1000- 
and 500-mb levels were noted. .Also noted were 

e temperature, relative humidity, mixing ratio, 
id height at the base and top of |he inversion. 

'I hen the following parameters were summarized 
b r month and hour :

1. Mean relative, humidity and mixing ratio be­
tween the 1000-mb level and the base of the 
inversion. This was considered to be the 
mean of the layer between thii dOOO-tnli sur­
face and that of the base off,the inversion 
(.7?/Zjnoo, Wiodo).

2. Mean relative humidity and mixing ratio 
between the top of the inversion and the 
500-mb level. Similarly this was considered 
to be the mean of the layer between the top 
of the inversion and that of the. 500-mb level'

3. Mean height of the base of the inversion 
(/■„).

4. Mean thickness of the inversion (difference 
in height between the base and the. top of the 
inversion, AZ).

5. Relative humidity and mixing-ratio differ­
ence between the base and top of the in­
version (A-w and A RH).

6. Strength of the inversion (difference in tem­
perature between the base and fop of the 
inversion. A?').
an

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 magnitude 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 
autumn. The transition from one season to an­
other, however, is not gradual and smooth. At 
some time during the spring, depending upon the 
station, the inversion frequency decreases abruptly 
from its cold-season maximum to its warm-season 
minimum. The autumn, to winter transition is

tween the top and the 500-mb level posed some­
thing of a problem. That is, in many cases the 
relative humidity values from the fop of the in­
version to the 500-mb level were reported as ‘‘mo­
tor boating.” This “motor boating'’ was assumed 
to be caused by the inability of the humidity ele­
ment in the radiosonde to function at very low 
relative humidities. For example, at — IOC the 
humidity element will “motor boat" if the relative 
humidity is less than 25 per cent, d'hus. in order 
to obtain some index of the moisture, content at 
the top of the inversion and at higher levels, the. 
relative humidity 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 — IOC and the relative humidity 
was reported as “motor boating.” a relative hu­
midity of 25 per cent was recorded for 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-olf tem­
perature. Thus, in this study the values of the. 
difference in relative humidity and mixing ratio 
between the base and the top of the inversion are 
probably too small. Also, the mean mixing ratio 
and relative humidity values between the top of 
the inversion and the 50 nib level are probably 
too high.

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

isothermal layer showed the character- 
is ic drop in humidity between the base and top, 
it was ittclttdcd as an inversion, 
of the humidity variation between 
too of the inversion and of the. mtiffl

Jan Apr May July Oct Nov
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the layer, were counted as a trade-wind inversion. 
During tlie transitional season, particularly in 
spring, there were many cases of layers within 
which the temperature 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-wind inversions, the change in inversion 
frequency during the transitional months would 
not be as abrupt as indicated by the data, particu-

o ANTIGUA

Ao

• • 0 ' .
■ o » ,

p TRINIOAUc
I 60

MEAN over

, PERIOD of

•?«

4\ 8AI.U0A

/liO

APR JUL OCT

Kig. 1. . Percentage frc<iiiuucy ot the trade-wind inversion.

/ 75
X r

GRANO 
yBAHAMA

X.

GUANTANAMO \ 
- --- BAY <---.3

als i abrupt. For example, table 1 illustrates the 
abiupt change in frequency from April to May 
an< from October to November.

' he abrupt changes in inversion frequency dur­
ing the transitional season as indicated by the 
dal i may be partially attributed to the method of 
del nitig tlie trade-wind inversion. That is, in 
the study only those cases where a layer exhibited 
eitl er no change of temperature with height or 
an ncrease of temperature with height, associated 
wit i a sharp decrease of moisture content within
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isonal trend of Al' is similar to that of

I'aiii.i-. 2.t

MMM A M Ai:

while 1V1 is the mean fop the J-yr period.ot individual yearsA, B, and t. ruler to ihe i ue.i u

Dilference in temperature (in degrees centigrade) between 
the base and the.top of the inversion (0300 and 1500 GCT).
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AL tiny [hirticnlar locality, year-to-year varia- 
Iinns from the mean in the frequency of the trade- 
wind inversion are relatively small, particularly 
in winter; on the average, the greatest variability 
occurs m spring and autumn. For example, the 
average variation in frequency from the mean 
value for all stations combined is 4 per cent in 
January, 9 per cent in April, 5 per cent in July, 
and 7 per cent in October. The extreme maxi­
mum variation from the mean for any one year 
(21 percent) occurred in Guantanamo Bay in July.

Insofar as the diurnal variation in frequency is 
concerned, it is negligible during all months of the 
year (when the frequency of inversions at 0300 
and 1500 (ICT was compared, it was found that 
there was not a consistent observable difference).

During winter the inversion frequency increases 
slightly from east to west; there is no consistent 
north-south variation. I fowever, in all other 
seasons there is no systematic meridional or zonal 
variation. Surprisingly enough, the trade-wind 
inversion during summer is just as prevalent in the 
area classically delineated as the doldrums (Bal­
boa) as in the heart of the Caribbean trades. This, 
however, is probably an anomalous condition pe­
culiar to Balboa and not representative of the dol- 
drum belt in general. That is, there is cold 
water south of Panama so that with a southerly 
How a stratum of cold air may be advected into 
the area proc loci i ig an inversion which is not truly 
a trade-wind inversion. Also, there exists at this 
station a peculiar diurnal variation in the winds 
aloft at lower levels which tippears to be con­
nected with topographic influences.

fl. might be well to mention ;it this time a char- 
icteristic of summer inversions in the area. Dur­
ing the colder months the trade inversion can be 
thought of as a comiimous sheet. However, dur- 
ng the summer the inversion is discontinuous. 
1 hat is, it appears here and there locally, and ap- 
>ears to be predominantly associated with the sub­
siding side of migratory disturbance.

Jaiitia i' y
B

5. Strength of the inversion

When contrasted with the inversion of the 
North Atlantic east of about 45 deg W, the trade­
wind inversion of the Caribbean is weak indeed. 
Von Kicker’s maps representing mainly Northern 
Hemisphere summer conditions indicate the dif­
ference in temperature between the base and top 
of the inversion ranges from an average of 5C 
near the Cape Verde Islands to about 2C near 
the eastern Caribbean. In contrast, the strength 
of the inversion during July (see table 2 for the 
seasonal variations of A?') at all the Caribbean 
stations is less than I.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|. How­
ever, the order of magnitude differences between 
Von Kicker’s maps and - able 2 cannot be ac­
counted for by the "heated-island” effect, es­
pecially if the contrast is made between the un­
disturbed trade-wind flow and small flat islands 
such as Swan Island or Antigua. The maximum 
A7’ in the North Atlantic as indicated by Von 
Kicker was 22C, while the maximum observed AT 
in the Caribbean was found to be 10C (Guan­
tanamo Bay, in April).

The seasonal trend of A7' is similar to that of 
the inversion frequency. That is, the strongest 
inversions occur during winter and the weakest 
inversions occur during summer or autumn. In 
January the mean value of A7’ in the Caribbean 
varies from 1.4 to 2.5C, while, during July the 
range is 0.5 to 1.0C. Year-to-year variations in 
the mean value of AT are small in all seasons. 
The average variation of AT from the mean value 
for all stations combined is 0.4C in January, 0.3(2 
in zVpril, 0.2C in Jtdy and in October. The ex­
treme maximum variation from the mean for any 
one year was 1.0C (Grand Bahama, in January). 
Day-to-day variations in AT are also small. 'Table

A,

July
> B C

April 
B C



41-

Liie1a i

i

6 70

OctJulyA prStat ion

Antigua

Swan Island

(/rand Bahama

not extreme.

HHparismi

i.

ft should be borne in
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21
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10,800 10,075

Jillltl.il ’/ 

n

5 df

Guai tanamn Bay 6600 6800 
7400 5600 
7000 7600 
0600 7500 
7600 9400 
8500 8300

l Ictob.T 
B C

mind that the spatial and diurnal variations of A7’ 
are so small between stations or between observa­
tional hours that they can conceivably be attributed 
to reasons such as instrumental errors, rounding- 

off effects, etc.

6. Height of the base of the inversion

The seasonal trends of all stations show one 
common characteristic: the inversion is highest 
during summer (see table S'). At all stations ex­
cept Balboa, Z(, is slightly lower in spring than in 
winter. Whether this decrease in from winter 
to spring is real or whether it is merely due to the 
relatively short period of record used is not known.

Jl
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II.

’l‘uui[-<:ralnre ditlcreiicti AT 
in ctegtees centigrade

2 J t 5

Time 
(GCT).

Api il 
B C

(.jr.ri al Ba 11.111in.
Gua itanamo Bay 
Ball oa

a frequency distribution of the daily values 
a/' for three representative stations. 2\.s can 
seen from table 3, approximately 73 per cent 
dl Si’s during January at Grand Bahama are 

ic mean monthly value is 
) ; in July all values of A7' are between 0 and 
All other stations show a similar small scatter 

nt the mean monthly values of AZ .

Year-to-year variations in the mean height of 
the base of the inversion are relatively large but 

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 ft in April, 1000 ft in July, 
and 570 ft in October. Day-to-day variations in 
Zb are very large. Table o gives a frequency dis­
tribution of the daily values of Z(J for three sta­

tions:
Of all the stations, Swan Island during October 

lias the smallest variability of Z(,. At this station, 
approximately 17 per cent of the daily values of 
Z(, are within 1000 ft of the mean monthly value 
(7525 ft). The maximum variability of Zb oc­
curs at jXntigua in July, [fere, only about 4 per

October

37
15
40

 
8600 9100 
9500 10,500 
8800 
8600

8900 8625 6700 8400 7400 7500 7600 10,800
11,000 9275 7<>00 8300 7400 7775 14,400 10,200 12,500 1JJI75 9oo0 10,100

Table 4. Diurnal variations of the average strength 
(.degrees centi^rqile) <4 the inversion.

 

T ie spatial variation of A/' is very small. Tn 
all seasons, A?' decreases slightly from north to 

'['here is no systematic east-west variation 
summer when A'/’ is slightly larger 

the eastern Caribbean.

(Jf the 0300 GCT with the. 1500 
' limbs for indication of the diurnal variation 

a7‘ shows no consistent systematic diurnal 
season. This is illustrated in

Percentage frequency distribution of 
length of the inversion lOiOO.uni 1500 GCD.

i
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7600 '8.675 6100
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I ge height (feet) of the inversion

I <1000

I
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I
Mean thickness (in feet) of the inversion (0300 and 1500 GC I)Table 7.

I MAMM AAA

I
I A. B. C refer tn the mean of itnhVJ
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0
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0
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5
0
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9
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4
9
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3
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I
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700
960
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1030
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920
1280
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January (per cent)

21 35
15 33
16 32
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18
17

>16.01)1) 
feet

an Island

1040
890
960
570
8^0

.. ............... ..

consistent systematic seasonal variation (see 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 a maximum 
at Antigua during summer and at Trinidad dur­
ing winter. At Swan Island, Guantanamo Bay, 
and Grand Bahama, AZ- is at a minimum during 
summer; 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 one 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 
combined is less than 75 ft in all seasons except 
summer when the value is 11.0 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

an Island

Gi nntanamo Bay 1300 
Grmal Bahama 
Swan Gland 
Br I boa 
Ai tigua 
Tr imdad

Table 6. Pcrcentae-e frequency distribution of the avcrai 
(0300 and .1500 OCT).

October
B C

£
II

•4 -V

'if

i

I
II

1

J
I1 1220 11'2(5

831) 810
690 . 780
590
880
830

8-10 1300
7.10 ’ 900

820
730 
906 
770

I

January
B C

ce rt of the daily values are within lOOCi ft of the 
niian monthly value (8675 ft). Comparison of 
th t 0300 GCT with the 1.500 GCT raobs reveals 
tint there is no consistent, systematic diurnal vari- 
at on of Z), at any time of the year.

The spatial variation of Z,, is rather peculiar. 
T ierc is no significant zonal variation at any time. 
However, during January and April the inversion 

somewhat higher in the south as contrasted to 
; north. If Grand Bahama. Swait Island, and 

Balboa are compared for Zt, during July, we find 
tint Z), decreases from north to south. In con­
trast, if Antigua and Trinidad are. compared dur­
in j the same month, we find that Zr, nt Trinidad 

approximately 3700 ft higher. This peculiar 
spatial variation is also apparent during October.

Thickness of the inversion
The vertical extent of the inversion is the only 

prrametcr of the inversion regime that shows no

MO
while M refers to the iiu iiti Mr tile 3-yr period of record.

Bi
illft

July
B C

April

21
37
24

1.320
820
860
800J,:w

.April 
B C

July

25

21
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Moisture budget of the trade-wind inversion
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8. Moisture budget of the inversion

The
is probibly the most interesting parameter of the 
inversion regime.
be sub livided into three categories—the 
tions it.
inversii n, and above the inversion.
conside -
fig. 2 and fable 9).
data, both the relative humidity and mixing ratio 
from 1
hibit lit de change throughout the year.
ample, 
scasoua 
relative 
winter t 
ratio at 
change 
in Januiry to 12.3 g per kg during July (an i

11
ri

'The moisture distribution can 
va ria- 

moisture below the inversion, through the 
Let us first 

the variations below the inversion (see 
As can be seen from these

> 1600 
tect

Utidiilan uno Bay 
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16
16
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13
18
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July
17
17

7
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3
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;d
crease of 40 per cent). At all other stations, how­
ever, the percentage increase in mixing ratio from 
its minimum monthly value to its maximum value 
averages 22 per cent, '['he variation of mixing ra­
tio and relative humidity from year to year and 
even from clay to day is small. Spatial and diur­
nal variation in both thy mixing ratio and relative 
humidity below the base of the inversion is 
negligible.

Next, observe the seasonal change in relative 
humidity and mixing ratio from the base to the 
top of the inversion ( see lig. 3 and table 10). The 
change in both these parameters decreases from 
colder to warmer weatht-r. There is no significant 
diurnal or spatial variation.

Finally, consider the seasonal moisture distri­
bution from the top of the inversion to the 500-mb 
level (see fig. 4 and table 11). It is obvious that 
there is a marked seasonal change; both the rela­
tive humidity and mixing ratio are at a minimum 
during cold weather: and at a maximum during 
warm weather. Although the actual magnitude 
of the increase in mixing ratio from colder to 
warmer weather is' essentially similar from the. 
1000-mb level to the base of the inversion and from 
the top of the inversion to the 500-mb level (they 
both increase about 2 g per kg), the increase in 
moisture above the inversion cannot be accounted 
for by the increase in moisture 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 leg from winter to summer, 
then by using the “parcel” method we find that 
the increase in mixing ratio from winter to sum­
mer above the inversion is less than 1 g per kg 
(much less than is indicated by the data). The 
question then arises as tfi the mechanism by' which 
the upper layers gain rei.ilively large amounts of 
moisture from colder to warmer weather while 
the lower layers exhibit little or no change. The 
most obvious process is, of course, vertical trans­
port from below (convection).

It lias been hypothesised [7] that, as convection 
increases, active clouds penetrate the. base of the 
inversion and evaporate in the dry air above. Tn 
this way, moisture is introduced into the lower 
portions of the inversion layer. .As convection 
continues, the clouds push farther into the in­
version and bit by bit tin; whole inversion is raised. 
As a corollary to this hypothesis, tin?, following 
features should theoretically be observed as con­
vection increases (winter to summer) :

1. The height of the- base of the inversion 
rise.

2. The strength should decrease.

AZ i: relatively large, moderate, and small (Guan- 
tanai io Bay, Grand Bahama, and Trinidad, re­
spect vely ).

Guantanamo during July. Here, 
36 per cent of all values of AZ are within 

ft of the mean value (900 ft). At Trinidad 
during .April, 39 per cent of all values of AZ are 
within 200 ft of the monthly mean (850 ft).

The -e is no apparent diurnal variation in the 
thicknt ss of the inversion layers. Spatially, Z does 
not va ~y zonally in any season nor meridionally 
in any season but summer. During summer the 
inversi on thickness decreases somewhat from east 
to west.

8. Perceiilai’e frequency distribution of rhe 
thick Hess (in feet) of the inversion (0300 and 1500 GCT).
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U. S. Weather Bureau Superior Accomplishment 
Awards were made in May to Lorena (j. /Irvisfroni/ for 
excellent work in the Central Office Management Section 
and to Dale R. Harris of the Central Office Observations 
and Station Facilities Division for his accomplishments as 
project leader on the Newark ANDB Project.

Morton L. Rarud. /I. Nelson Dinalc. and If endrll !•.. 
Hctvsoh were contributing authors in the Jounn'Ai. or 'rm-: 
Air Pollution Control Association for Mav 1958. Dr. 
(farad’s article was entillrd .'hi rhialysis of Diljiision 
Methods. Professors Dingle and Hewson collaborated on 
.In E.rl’eriniental Sft’dv of Rcnittied Rollrn I’endriitioii.
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weak gradient over the Caribbean as indicated by 
table 11 and fig. 4 does not support this position. 
Therefore, the only reasonable explanalion of the 
mechanism of the seasonal moisture distribution of 
the inversion regime is the convection theory 
coupled with decreased subsidence from winter 
to summer.
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the inversion should increase.
Erom the previously presented data it is apparent 

at all these features do occur; therefore, it ap­
pears that the convection theory fits the observ- 
al le statistics.

ars to be an 
thvorv as follows.

The Caribbean is approximately 1400 n mi 
Assuming that air travels from the east- 

i Caribbean to the western Caribbean at 15 
kr. it would take approximately 4 days to com­
pile its journey. If the assumption is Inade that 
air is constantly subjected to strong convection in 

4-day journey, it would follow that- the fea- 
es observed seasonally should occur spatially; 

that is. the height of the base of the inversion 
sh mid increase and the strength decrease, etc., 
downstream. Since most of the data do riot indi­
cate such a spatial variation, it apparently follows 
th: t the convective theory does not altogether fit 
tin observable facts. However. Jacobs [3, 4] has 
demonstrated that the net increase, of sensible 
he;.t and moisture in air moving across the Carib- 
be: n is negligible. Thus, no significant spatial 
vaiiation should be expected.

Although the. convection theory fits all the ob­
servable data in itself, it is almost certain that the 
inc "ease in convection from winter to summer is 
coi pleil with 
divergence and subsidence in the layer of air 
abr

.Another explanation of seasonal increase 
mo 
horizontal advection of moisture into the layer. 
Tib 
the 
it would be expected that

- moisture gradient would exist.
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