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INTRODUCTION

The Tropical Plant Research Foundation has undertaken a study of the
sugar cane production problems of Cuba, with the support of fifty-seven
mills affiliated with the Cuba Sugar Club.

In planning this work, consideration was given to such weather factors
as would influence the selection of suitable localities for field experimental
stations, and to the gathering of data on the relation of weather to sugar
cane production.

The Weather Burean of the United States Department of Agriculture
has contributed to this end a tabulation of rainfall and temperature records
and a graphic presentation of the essential features of the climate of Cuba,
which is published in this form for reference use by agricultural workers.

The cooperation of the Weather Bureau and of the National Observatory
of Cuba is gratefully acknowledged.

W. A. Or10N,
Scientific Directlor.
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RAINFALL AND TEMPERATURE OF CUBA

BY

Oriver L. Fassia, Metcorologist.

The Island of (‘uba is entirely within a region of comparatively uniform
and moderately high temperatures, temperatures which arve always safely
above the freezing point and free from the violent and damaging fluctua-
tions which characterize the higher latitudes. The weather factors of
greatest coneern to the planter in (fuba are the amount and the distribution
of rainfall.

Excellent published records of rainfall and temperature for Cuba are
available for the period from June, 1899, to date. The monthly and annnal
amounts of rainfall from 1902 to 1920 were tabulated in the office of the
Chiet of the U. 8. Weather Burean from the published reports of the
Cuban Minister of Agriculture. The earlier records from June, 1899, to
April, 1902, were taken frowm the reports of the Cuban Section of the
Climate and Crop Service of the 1. 8. Weather Dureau; the records from
1921 to date have been reecived regularly through the courtesy of the
Director of the National Observatory in Havana, Mr. J. C. Millas, and pub-
lished in the monthly reports of the West Indies Section of the (limato-
logical Service of the U, 8. Weather Burecan, The period covered by the
sainfall and temperatiure records (1899-1924) is one of sufticient length to
give us reliable normal values, and departures from the normal.

Im the following pages an effort has been made to present the data in
such form as to bring out readily the salient features of the rainfall by
means of graphic methods and tables, in econnection with hrief explanations,
making extended comment in the text unneeessary. The Cuban rainfall
records, like similar records in all parts of the world, show pertods of
marked departure above or below the average level—periods extending over
a few or many suceessive seasons of excess or deficieney.  (See Table 110)
Meteorologists have endeavored to show definite periods of recurrence—
periods for example of 11 years, 19 years, and 35 years. It can not he
said that any one of these periods has been demonstrated to have any value
as a basis for predicting the oecurrence of dry or wet spells.

A conspicnons feature of Cuban rainfall is the high degree of dependa-
bility during the wsual crop growing months—from May to November.
Sinee 1900 the average rainfull for the entire 1sland, based upon observa-
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tions at 19 well distributed stations, has never been less than 2.5 inches for
any month during the period from May to November, and has averaged
5.6 inches for the dryest month, as shown in the following table:

Normal monthly rainfall and ertveme fluctuations during the period
19001924 (in inches and tenths).

Jan. Feb. Mar. Apr. May June July Aung. Sept. Oct. Nov. Dee. Year
Greafest .. 4.2 29 43 6.2 127 157 128 96 107 13.1 86 7.2 683
Least .....03 04 0.1 0.4 25 4.4 3.0 25 4.8 33 o7 0.2 8.7
Normal .19 16 20 28 69 83 a6 57 7.8 70 33 20 548

1t will be observed in the above table that the lighier and more fluetu-
ating rainfall is confined to the winter and spring months.

The measure of dependability of rainfall may be expressed by the ratio
between the greatest and smallest rainfall of a given period. A ratio of
two for the annual rainfall may be considered as very satisfactory, ie., a
minium rainfall of one-half the maximum. During the 25-year period
from 1900 to 1924, the greatest average rainfall for the entire Island was
68.26 inches, in the calendar year 1906, and the least was 38.71 inches, in
the year 1907, showing a ratio of 1.8. The ratios for shorter periods than
a year, for example for the seasons, naturally show greater variations, but
are still very favorable, namely, 2.4 for the summer and 2.2 for the antumn
seasons. The winter and spring seasons show a less dependable rainfall.
The same result is shown in the table of mean departures from the normal
for the different seasons expressed in terms of percentages of the total fall.
(See Table 111.) The winter quarter shows an average departure of 34 per
cent of the normal, spring 21 per cent, summer 15 per eent, and autumn
16 per cent.

Rainfall is evenly distributed geographiecally, but is heavier over the
western provinees and lighter over the eastern provinces. There are marked
variations in the seasonal distribution, however, as shown in the tables and
diagrams. 1In all provinees there is a minimun rainfall in January or
February with a steady increase to a maximum in May or June, followed
by a decrease in July, with a seeondary maximum in September or October.
The annual rainfall is remarkably uniform in the Provinees of Ilavana,
Matanzas, Santa (lara, and Camaguey, varying only from 59 inches in
Matanzas to 54 inches in Camaguey. The greater rainfall of the western
portion of the Island is doubtless due in great part to a eloser proximity to
the average path of the hurricanes in the summer and autumn months, with
the accompaniment of heavy rains.
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In reference to hurricane frequency and paths it may be briefly stated
that Cuba is in the midst of the hurricane belt.*  Fortunately, these storms
are not of frequent ocenirrence; they are, however, most likely to oceur in
the months from July to October when liability to crop damage is greatest.
On the whole, the western end of the Island is more likely to suffer injury
than the central and castern portions, as the average path of recurve of the
West Indies hurrieanes lies close to the western end of Cuba, especially for
steh starms as oceur in Septenber and October.

No statisties are at hand showing the relative frequencey of the smaller
local storms, or of the accompanying damage to crops. There is apparently,
however, no cause for marked local differences.

* For a recent comprehensive diseussion of hurricanes in the West Indies the reader
is recommended to procure Supplement No. 24, Monthly Weather Review: Mitchell,
Charles L. West Indian Hurvivanes and Other Tropienl Cyclones of the Noth At-
Jantic Ocean.’”  This way be had from the Superintendent of Documents, Government
Printing Oftice, Washington, D. C,, price 25 cents.

Any one desiring to receive regularly the monthly paper ¢ Climatologienl Duta
West Tndies aud Carribbean Serviee”” ean do so by sending their subsceription to the
Superintendent of Documents, Government Printing Oflice, Washington, D. €. The
price is 50 cents per year.
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TABLE VIIL (a).
NORMAL SEASONAL RAINFALL AT 19 STATIONS
PRECIPITACION NORMAL POR ESTACIONES.

Stations Years | Winter | Spring l Summer { Autumn ‘ (U:(-(_il&“v_)

Pinar del Rio oo 25 1.95 | 12.07 | 23.91 20.85 | 61.78
Havana 25 | G.48| 807 | 13.86 | 14.59 | 43.00
Batabano 25 5.77 | 18.14 | 23.49 22.85 | G5.25
Santa Bérbara 13 5.22 | 14.96 | 27.21 | 23.29 | 70.68
Aguacate 25 6.15 | 12.8% 24.19 17.783 | 60.91
Matanzas 17 7.20 | 10.68 | 19.22 | 1446 | 50.51
Janaguises . 21 454 11,77 . 28.68 | 16.62 | 56.61
Union de Reves . 21 4.25 1620 | 29.38 | 20.80 | 70.63
C'ruces 21 5.00 | 11.78 | 22.45 @ 17.47 | 56.79
Camajuani 21 6.06 | 10.81 | 20.01 18.42 |  55.30
Yaguajay .. 18 5.68 | 11.28 | 19.60 | 20.08 @ 56.61
Cienfuegos 25 3.95 | 10.60 | 20.29 17.50 | 52.31
Ciego de Avila 16 278 | 866! 19.90 | 16.65  47.90
La Gloria .. 7 6.40 | 13.24 | 13.08 19.56 | 52.28
Camaguey ... 20 4.90 | 13.69 | 21.66 | 15.82 | 56.07
Manzanillo ... 14 2.69 | 12.61 20.52 17.46 @ 53.28
Sauta Lucia ((ibara) | 20 7.69 | 9.55 §.22 19.68 |  45.09
Preston (Nipe Bay) ..{ 17 |1L.70| 8.78 6.00 18.51 |  44.99
Santiago ...} 21 3.40 | 11,49 | 11.23 17.67 |  43.79

Mcans ... |20 | 552 11.69 | 19.36 | 18.42 | 5499

NOTE: Maximum values in bold-face type; minimum values in italies.

TABLE VIII (h).

NORMAL SEASONAL RAINFALL BY PROVINCES.
PRECIPITACION NORMAL POR PROVINCIAS.

Year
Provinces Years ;| Winter | Spring | Summer | Autumn ( ])(‘('(.:;\'uv.)

Pinar del Rio .. 25 5.08 | 12.16 | 24.14 21.46 62.94
Ilavana 25 6.83 1 11.64 | 20.45 18.31 56.73
Matanzas .. 25 5.2G { 12.40 | 23.88 17.24 58.78
Santa Clara 25 4.84 | 11.18 1 20.76 18.80 55.58
Camaguacy . 25 4.50 | 12.95 | 19.13 | 17.21 53.79
Oriente ... 25 6.15 | 10.62 | 11.29 ‘ 17.91 45.27
Means .o 25 ‘? 5.36 \ 1].82‘ 19.94 } 18.49 | 55.51




TABLE IX.~RATIONS OF MAXIMUM TO MINIMUM SEASONAL AND
ANNUAL RAINFALL.
RELACION ENTRE LLUVEA MAXIMA Y MINIMA; ANUAL Y POR ESTACIONES.

Provine Winter Spring Summer Autumn Year
ruvinees Dec.~Feb, | Mar—May [ June-Aug. |Sept—Nov. | Dec.—Nov.
ST ey T
Pinar del Rio  Max. 17.86 22.71 86.62 44,48 89.04
Min. 0.9% 2.75 9.86 8.90 37.22
Ratio 19.0 8.3 3.7 5.0 2.4
Havana Max. 2258 23.20 31.49 32,76 75.98
Min. 1.58 2.45 10.51 10.03 27.60
Ratio 115 9.4 5.0 3.3 2.8
Matanzas Max, 16.20 23.82 43.94 80.14 90.89
Min. 1.30 5.21 13.12 7.96 41.48
Ratio 125 4.6 3.8 3.8 2.2
Santa Clara Max. 10.56 20.04 39.52 26.92 84.82
Min. 1.48 4.05 13.60 12.24 42.80
Ratio 7.0 4.9 2.9 2.3 2.0
Camagucy Max, 9.67 25.59 34.19 34.28 71.86
Min. 0.78 6.39 7.88 9.78 38.38
Ratio 124 4.0 1.3 3.5 1.9
Oriente Max. 14.32 17.59 20.70 3476 6l.62
Min. 1.77 5.81 $.59 8.17 33,11
Ratio 8.1 3.0 58 4.3 1.9
Mean Ratio for
the Provinees .. 12.3 5.7 4.8 3.7 2.2
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Pracras 1.
Average monthly rintall
from 1899 to 1924, based
upon records b 19 localities,
A, For the entirve Istand. 6

B-G. For the provinees,

3
{(Expressed in inches wnd
hundredtls of au ineh). 0
(')9
. W
Dracraya No. L %5
Precipitacion promedia 2
mensual de I8O9 w1924, 3
basada  sobre datos de 19
localidades, o
A Para toda la I8l 9

B-G. Parn Jas provineias,

(Espresada en pulgadas y 6
centésimas de pulgaday)

27

AN, FEB MARAPRMAY JUNE JUY AUG. SEPT OCT VoV DEC.

A-CLUBA

B~ Frovince of PINAR DEL £/0

C - Province of HA4EANA

D~ Province of MATANZAS

£~ Province of SAN7A4 CLALA

F=Province of CAMAGUEFY

G~ Province off ORIENTE
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SEASONAL AND ANMUAL RINFALL FOP CUBA /899-1924.
1900 s 790 T TeE - 80

|

Variations in the seasonal and annnal rainfall of the Island of Cuba from 1809 to 1024,

Dracuaa 2.

Based upon records at 19 stations.

(Expressed in inchies and hundredths of an ineh.)

DragraMa No. 2.
Variaciones en la precipitacion anual y por estaciones de la Isia de Cuba, de 1800 a 1424,
Basada sobre datos en 19 loealidades.

(Expresada en pulgadas y centésinas de pulgada.)
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SEASONAL  RANFALL - WINTER J

N

S — -
1900 /805 4 /9/5 /920

Diacrar 3.
Variations in the seasonal rainfall for the provinces, from 1899 to 1924. (Expressed in
inches and hundredths of an incl.)

TII (a). Variations in winter rainfall.

Dracraya No. 3.
Variaciones de la Huvia por estaciones, en las provincias, de 1899 a 1924, (Expresadas en
pulgadas y centésimas de pulgada.)
1M (a). Variaciones en la Huvia de invierno.
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SEASONAL RANFALL-SPRING

1900 /905 90

1L (b).

/575

L1l (b). Variations in spring rainfall.

7820

111 (b). Variaciones en la liuvia de primavera.
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111 (¢).

ILI (¢). Variations in summer rainfall.

111 (¢). Variaciones en la luvia de verano.
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111 (d). Variations in autumn rainfall.

111 (d). Variaciones en la lNuvia de otofio,



