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DEPARTMENT OF AGRICULTURE.

THE RAINFALL OF TRINIDAD

WITH
METEOROLOGICAL NOTES

BY

F. M. Bain, B.s.A., A.cl.C., Dip. Agric. (1.C.T.A)

I.—Rainfall Records.

II.—General Meteorological Data, St. Clair Experiment
Station.

ITI.—Wind Velocity and Direction in the free Atmosphere.
. IV.—Notes on the Hurricane in 1933,

INTRODUCTORY.

Rainfall records from a large number of stations scattered
throughout the island have been kept by the Department of Agri.
culture for a number of years. It is considered that the time over
which these records have extended is of a sufficiently long period
to give a representative idea of the general rainfall conditions
_prevailing in the island. A summary of as well as general observa-
tions bearing on these records is presented in this paper. A
discussion of this meteorological factor should be of particular
vilue to the agricultural community, and it is hoped that it may also
be of interest to the public in general.

. 2. Although this paper is primarily concerned with rainfall
conditions, a brief discussion of other meteorological data recorded
‘at the St. Clair Experiment Station for the past seventeen years has
been included. In addition brief notes relating to the hurricane in
!933 as well as a summary of observations taken at the Pan-American
Airways airport have also been included.
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1. RainraLr Recorps.

T able of Stations and Rainfall Records.

3. The monthly and yearly rainfall averages in Table 1 have
been compiled from resdings supplied from some 100 stations
distributed throughout the agricultural sections of the island. The
stations are comprised mainly of estates and constabulary stations.
Readings are taken daily on standard gauges, supplied in many
cases by the Department, and entered into rainfall books. Thcse
readings are sent in monthly to the Department for record.

4. The records are based on periods up to 23 years and in the
case of St. Clair Experiment Station for 71 years. Stations which
have been recording for a period of less than five years have not
been included. In a few instances the reliability of the figures
submitted appeared doubtful and these records were discarded in
computing the averages given.

Geographical Distribution of Rainfall.

5. Owing to the dnff;culty of demarcating rainfall zones within
which the precipitation is more or less uniform, the island has been
divided, quite arbitrarily, into nine sections. From North to South
these divisions have been termed Northern, Midland, and Southern,
respectively. These divisions have been further subdivided in a
direction from East to West, into Eastern, Central and Western.

6. North-West District.—The average annual rainfall varies in
this district from 45 inches to 80 inches, There is generally speaking
an increase in rainfall as one moves in a Nnrtheriy direction towards
the Range, and a decrease from East to West. On an average
August and February tend to be the months of grutest md ieast

rainfall, respectively.

7. North-Ceniral District.— The average rainfall Yaries in I:h'ii
area from 55 inches to 95 inches. .As in the case of the previous
district, there is an increasc in rainfall in a Northerly direction “‘ﬁ
a decrease from East to West. August and March are on an amaﬁﬁ
the wettest and driest months, respectively, '

8. North-East District.—In this area an average tmﬁhﬁ mmc
from 75 inches to 120 inches occurs. The lowest rainfall is obt
in the extreme North-Eastern tip iméreasing from the mm_ Yigie
towards the Range in all directions. March is the & '
}une and July tending to be the months thn'maﬂ;ﬂ. recipitalion
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9. Mid-West District.—The average annual rainfall in this area
varies from 55 inches to 75 inches. Generally speaking the average
rainfall increases in an Easterly direction. March is the driest
month in this area. On an average July tends to be the period of
maximum rainfall, although for individual stations June or August
may be the wettest period of the year.

10. Mid-Central District.—In this area the average annual
rainfall varies from 80 inches to 100 inches. The lowest rainfall is
experienced on the western side of the area and the highest on the
eastern side. The lowest rainfall for the year occurs in March,
and July tends to be the wettest month, although for stations on the
eastern side maximum precipitation occurs in June.

1. Mid-East District.— This is an area of high rainfall, the
average annual rainfall varying from 90 inches to 105 inches. The
amount of rainfall increases from the coast towards the western side
of this area. The month of least rainfall is March. July tends to
be the wettest month of the year, although for some stations June
seems to be the period of maximum precipitation.

_ 12. South-West District.—The average annual rainfall varies
from 50 inches to 85 inches. The distribution over the area does
not tend to follow any definite plan. March is the driest month of
the year, On an average July tends to be the wettest menth in this
area, althcugh for some stations June or August may be the wettest
month,

. 13, South-Central District.—There are only four stations in this

arca. The highest rainfall is obtained in the northern part of the
district. March is the driest month of the year, June and July bemg
~ the wettest months.

14, South-East Districi.—There are only two stations in this
area, the average annual rainfall being 73 inches and 93 inches,
respectively, March tends to be the driest month for both stations.
~June is the month of highest average rainfall for the inland station
whilst for the coastal station, June and July have zpproximately the
same i avcmgze rainfall.

Ramfaﬂ Maps.

'. S *5..‘ In m:der to reflect graphically the rainfall of the island,
W M’m bhave been prepared. On the first map (Fig. 1) the
5, a8 well as the average annual rainfall of the staticns
d in Table 1 are shown. Forest reserves snd mountsin
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ranges are marked. A large portion of the agricultural districts of
the island is covered by stations, but, 1t will be seen, there are sull
a tew districts in which stations are very sparse or totally absent.

16. In Fig. 2 an attempt has been made to produce a rainfall
map of Trinidad divided into zones of uniform rainfall. In the
areas in Fig. | in which rainfall stations are not shown, records
extending over a period cf three years, are available from places
scattered over these areas. The averages from these places have
been compared with the averages for the nearest established stations,
over the same period, and a probable average for the area estimated.

17. A study of the rainfall maps (Figs. 1 and 2) as well as of
Table 1, shows that the distribution of rainfall over the island is very
uneven. |he average yearly figures range from less than 50 inches
to 120 inches. Broadly, the greatest precipitations occur in the
districts around the Ranges, especially in the vicinity of the Northern
and Central Ranges. The highest rainfall recorded is in the North-
Eastern section of the Northern Range. The rainfall decreases as
one moves away from the Ranges towards the coastal regions in any
direction, reaching a minimum in the districts of the extreme West.
There are a few exceptions to this general rule at some points along
the western coast line, especially in the Guapo area.

Seasonal Distribution.

18. As is generally known, the year may be divided into two
seasons from the point of view of rainfall distribution. There is a
relatively dry period for the first five months of the year, followed
by a comparatively wet period, although during the months of
September and October a dry spell usually occurs which is termed
an ‘“‘Indian Summer.”” In Fig. 3 graphs showing the relative
distribution of rainfall over the year from three stations selected
from an Eastern, Central and Western area, respectively, are given.
It will be seen that the two seasons are more or less clearly defined
in all parts of the island, the only difference being one of intensity of
rainfall in the various sections. '

Prevailing Winds as an Explanation of the Rainfall Distribution.

19. In seeking an explanation for the prevailing rainfall
conditions of any country, a study of the prevailing winds is necessary.
During the early part of the year, which coincides with the dry
_season, the prevniiing winds in Trinidad are from the North-East. '_
These winds coming from higher latitudes are moving from regions
of lower to those of higher temperatures. As the capac:ty of ﬁm
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atmosphere for holding water vapour increases with rise of tempera-
ture, these winds on reaching the island are sal&om ever saturated
with moisture and may be considered to be relatively dry. During
this period of the vear, therefore, comparatively little rainfall is to
be expected. At a later period in the year, around the months of
July and August, these winds change in direction and tend to come
from an easterly and south-easterly direction. Winds coming from
the east have traversed long distances over areas of high temperatures,
these areas being the waters of the Equatorial Atlantic. Such winds
arrive in Irinidad highly saturated with aqueous vapour and heavy
precipitations are to be expected at this season.

20. The uneven distribution of rainfall over the island may be
explained by the fact that during the rainy mcnths, rain couds
coming from an easterly direction deposit some of the moisture on
the east coast. On reaching the higher lands these winds ascend
to higher altitudes where the temperature is lower. As the capacity
of the air for holding moisture decreases with the drop in temperature,
the majority of water vapour condenses, thus causing heavy rains
in these arezs. On arriving further west these clouds have already
been greatly depleted c¢f moisture, the western areas of the 1sland
receiving a decreased rainfall.

‘21, From the rainfall map, Fig. 2, it will be seen that around
the Guapo district a higher average rainfall is apparently recorded
than for stations situated further east in contradiction to the general
rule. This applies in a smaller degree to a few stations along the
western coast. It js possible that this increased raintall may be due
to westerly winds, the marked increase in the Guapo section being
due to the presence of foothills in that area. In the absence of more
specific meteorological data, however, this explanation is merely

tentative,

Cloud Bursts. 7

22. In some of the districts of the island, principally in the
valleys of the Northern Range, exceptionally heavy rainfalls—known
as cloud-bursts—occur in very short periods of time. These (3) are
supposed to be caused by the sudden stoppage of ascending air
Currents, carrying a great quantity of accumulated water. When
the stoppage occurs, the water, which the air had been supporting,
falls, t he extent of the fall depending on the amount ef accumulated
wWater.
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Rainfall Periodicity.

23. In Table Il the monthly and total annual rainfall figures
over a long period of years for the St. Clair Experiment Station is
given. These figures may be taken as being fairly typical of the
general annual variation in rainfall conditions throughout the 1sland.
As in most countries there exists locally a large amount of weather
lore. Forecasting of the weather, based on the belief that meteoro-
logical phenomena show a periodicity, is frequently indulged in.
It will be seen from Table 11 that there is no fixed periodicity as far
as wet and dry years are concerned in Trinidad, the intervals of time
between respective wet or dry years being very variable. The same
obtains with reference to drought periods as well. Any system of
forecasting wet and dry periods, therefore, based on the assumption
mentioned above would be very problematical.

II. GeneraL MEeTeOoROLOGICAL DaTta, S1. CLAR EXPERIMENT
STATION.

24. As has been mentioned previously, readings have been
recorded at this station for the past 17 years. These readings have
been taken daily at fixed times. While it must be admitted from
the agricultural aspect, that continuous records are of greater value
than readings at fixed periods, these latter readings, nevertheless,
throw useful light on the general climatic conditions expenenced
locally.

25. The following standard instruments are kept at this station ;
a Kew pattern barometer; wet and dry bulb thermometers ;
maximum and minimum thermometers, and a Campbell-Stokes
sunshine recorder. Readings of wind direction are also taken.
Readings are taken daily at 7 a.m. and 3 p.m., and a brief summary
of the weather is prepared each day, and entered in a meteorological
reglster.

Pressure. » '

26. The monthly average pressure throughout the year is shown

in Table I11. These readings are mentioned for the purpose of

record only, as they serve no useful purpose for discussion. It will

be seen that there is a marked daily variation in that the pressure is

uniformly lower at 3 p.m. than at 7 a.m. With reference te the

annual vatiation, the maximum pressure occurs in the d:y. menths,

“and the minimum in October and November o
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Temperature.
27. The average maximum, minimum and mean temperature

readings are given for each month of the year in Table IIl. The
mean temperature has been taken as being the average of the
maximum and minimum temperatures. Lhis value is usually
slightly higher than the true mean. Temperature graphs are shown
in Fig. 4.

28. The average monthly maximum temperature varies between
86'4°F. in January and 89'8°F. in May, the range being 3'4°F.
From Fig. 4 it will be seen that the curve for maximum temperatures
shows two maxima points in May and October, respectively.

29. The average monthly minimum temperature shows a
slightly greater variation than the maximum. The range 1s 42°F.
the minimum being 67 6°F. in February and 71'8°F. in September.

On an average the minimum is lower during the dry season than
in the wet season.

30. As is to be expected from the respective variations of the
maximum and minimum temperatures throughout the year, the
average daily range is greater during the dry season than in the
wet period of the year.

. The mean temperature variation is 3 1°F. The mean
temperature curve shows two minima and two maxima points. The
Minima points are in February and July, the former being the
smaller. The maxima values occur in May and October and are

approximately the same.

32. Variation in temperature (2) depends on the amount of heat
coming from the sun at different periods of the year, and as there is
only a slight variation in the amount of heat coming from the sun in
Trinidad throughout the year, the temperature range is consequently
small. The small change in the diurnal temperature variation
thtoughout the year is accounted for by the relatively small variation
in the respective lengths of day and night throughout the year.
The greater range during the dry season is accounted for by the
more rapid radiation at nights during that period thus producing

a lower minimum temperature.

33. During a normal day (1) the maximum temperature occurs
_a9prox1mateiy at 2 p.m, and the minimum at 6 am. The reason
for this periodic variation is as follows : As the sun rises in the early
morning the amount of energy reaching the earth gradually becomes
.. greater than the amount radiated from the earth. This continues
~with & cotresponding risé in temperature until equilibrium is reached.



12
The equilibrium point 1s reached at approximately 2 p.m. After
this period the amount lost by radiation is greater than the amount
received and there is a corresponding fall in temperature. The
balance is again reached around sunrise when the minimum tempera-~
ture i1s reached. It will be seen that the time of minimum

temperature veries with the time of sunrise.

34. The variation in the annual temperature curve may be
explained similarly.  As the sun crosses the equator twice each year
two maxima and twc minima periods are to be expected for any
point in the tropical zone. These periods of maximum insolation
occur in March and September. The maximum temperatures
occur in May and October because, even after the period of maximum
insolation occurs, the amount of heat received daily from the sun is
greater than the amount lost. The time of the year when equilibrium
is reached is, therefore, sometime later than the period of maximum

insolation.

Humidity.
35. In Table Il relative humidity figures throughout the year

are given. [hese are shown graphically in Fig. 5.

36. The relative humidity of the atmosphere in Trinidad is
very high. At 7 a.m. the relative humidity throughout the year 1s
above 90 per cent., being slightly higher during the wet monthg
than for the correspondingly dry period. At 3 p.m. the relative
humidity drops during the dry season to below 70 per cent., being
about 60 per cent. in April and May. During the rainy months the
fall is not as grezt, the average being about 73 per cent. This
decrease in relative humidity during the atternocon is a result of the
increased temperature at that period, the actusl amount of water
vapour, as shown by Vapour Tension Values, being greater in the
afternoon. As is to be expected the average vapour tension is
greater during the rainy months than in the dry season.

37. During the rainy months the weather is often referred to
ag being ‘“hot.” This is due to the warm, humid state of the
atmosphere during that period. In the early part of the year, in
January and February especially, cool, dry winds prevall and these
months tend to be relatively cool.

38. The diurnal variation in humidity is ap-proximatcly the
inverse of the temperature vamation, Normally in Tnmdad
saturation of the atmosphere with water vapour occurs each night,
the temperature falling below the average dew«pemt around mid.
night. In the early part of the year when radiation at night is very '
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rapid this occurs before mid-night. As the sun rises, the temperature
of the atmosphere increases. The actual amount of water vapour
in the air also increases, but not to the same extent as the capacity
of the air for water vapour. The humidity therefore drops. This
continues until about 2 p.m. when the maximum temperature is
obtained. When the temperatare starts to decrease the opposite
effect occurs.

Sunshine.

39. Average figures for the daily hours of sunshine throughout
the year are given in Table III. The averages are computed from
readings taken during the past four years. Unfortunately weather
conditions have been rather abnormal over a large part of this
period and the averages may possibly be on the low side for some
months of the year at least. As'is to be expected the average number
of hours of sunshine is high. The variation in the monthly average
throughout the vear is not very large, the average tending to be
higher during the dry months tho>n during the corresponding wet
period. The number of days on which no sunshine is recorded is
comparatively small.

III. Winp VELOCITY AND DIRECTION IN THE FREE ATMOSPHERE,

40. In Table IV, average wind direction and velocity in miles
per hour, recorded at-the Pan-American Airways Station, Cocorite,
are shown. These readings were taken at varying heights from the
surface to 12,000 feet during the vear 1933. One record to a
maximum height of 35,000 feet is also given. It will be seen that
winds from an east south-easterly direction predominzted at all
heights throughout the year, a fact that coincides with the
abnormally wet conditions experienced during that period. On an
average, wind velocity increased with increase ¢f height, the maximum
velocity recorded being 45 miles per hour at 6,200 feet on 27th June,
the same date as the hurricane. Average wind velocity at the
surface was normal throughout the year, wind direction during the
early part of the year being somewhat abncrmal.

IV. Notes on THE HURrricANE 1IN 1933,

41. On the night of 27th June, 1933, the south coast of Trinidad
was struck by a cyclonic disturbance of undoubted hurricane
intensity. While the island has been free in the past from distur-
bances of such intensity, this occurrence reminds us that Trinidad
is included in the zone of West Indian hurricanes. As far as records
are available this was the most serious disturbance of that nature
- experienced during the last century at least.
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History of previous Cyclones of serious Intensity.
42, In the Meteorological magazine for September, 1933,
reference is made to two previous disturbances in 1884 and 1810,

respectively.

43, The disturbance of 24th February, 1884, does not appear
to have been very severe, the extent of the damage being apparently
the blowing down of a few trees near Port-of-Spain. The hurricane
of 12th May, 1810, was of a more sertous nature. Houses were blown

down and damage was done to shipping.

44. Charts (6) published from records of the United States
Weather Bureau, showing the tracks of cyclones which have occurred
in the West Indies in the period 1887-1930, depict two cyclones of
hurricane intensity as having struck the island in October, 1891, and
1892, respectively. The former struck the north-eastern tip of the
istand around Toco, moving in a north-westerly direction. The
latter moved across the northern part of the island moving in a
westerly direction. Records of these two disturbances have been
traced in issues of the Pori-of-Spain Gazette of that period.
Reference is made to a “‘ heavy thunderstorm " which occurred on
9th October, 1891. Houses were damaged in the Santa Cruz Valley
and damage was also reported at Arouca. A cyclonic disturbance is
also reported to have taken place on 6th October, 1892. This was
apparently more serious than the one of the preceding year. A
church was unroofed at Toco and houses blown down. A jetty was
also damaged in Tobago. It was also reported not to have touched
Grenada, Barbados and St. Vincent. This. agrees with the track
of the storm as shown in the charts already mentioned. It must be
noticed that all these disturbances affected the northern part of the

island only.

Description of Hurricane in 1933,

45. The description of this hurricane i1s taken chjefly from an
account, published in the Meteorological Magazine (5), which was
made up from local newspaper cuttings containing a description
given by Mr. H. Fahey of Erin. Information from other restdznts _
in the hurricane area has also been used

46. The hurricane winds started from the north and mamtmnad
this direction, gradually increzsing in force, for about an hour,
The wind then veered from North to East within the next hour,
finally shifting to » direction south-east by eouth, Tke f:ml m
were accompanied by heavy rain with a few violent gusts. Report ;
as to the time various pleces were struck by the hmtmnm u::e %ry
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conflicting. It would appear, however, that the storm was moving
at about 15 to 20 miles per hour. From this it would appear that
the diameter of the storm along the track was about 50 miles. The
diameter of the storm is estimated by Mr. Fahey to have been
about 35 miles.

47. From these observations it can be clearly seen that the
storm centre passed to the south of Trinidad moving in a more or
less westerly direction. This is shown diagrammatically in Fig. 6.
After passing Trinidad the storm (4, 5) travelled in a westerly
direction for about 100 miles, and then turned towards the north-
west. [t then passed south of Jamaica striking Grand Cayman
Island. The hurricane then passed about 300 miles west cf Key
West, eventually mowving across Texas, The extreme southerly
position of its track as well as the violence and long life of so small
a centre were outstanding features of this hurricane,
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