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Oenerat Chcruct cr is!ics :-'I'hl' most (·ha ra etur ist i« fl'atlll'l' of trop 
ical eliruutes is th e 1' 1' ~lIlal' re curren ce 01' SilllilHr phenomena from 
day to day, t h roughout t.he ~"l'a 1'. '1'111' strong contras ts in tempera ­
ture , whi ch mark th l-' seasons of th e north , with th e accompanying 
variat ions in the abun dan ce and chm'aeter of plant life, are eonspie­
UOllS h .~' t heir HlIselll'p ill t lu- t rop ies . T h« Ilt,, 'io:\i .. l'el'prl'elll:I'S ill 
plant and animal lift" are dete rmi ned mo re bv rain 01' -t he ah . 
sence of ra in than by iuurkcd changes in te mp erature, 'I' he eon­
trasts between day and night eouditions an ' more marked t han 
the seasonal contrasts. The irregula r chauges in th e weather', such 
as storms, cold 1\'11vcs, hot wa ves, PICoo w hieh hll'g-ely cont rol 
\\"t'1111t1 'I ' (' Ol ll lit'OII-; in till ' (' II :tl'd :-;11111'1". Ill'!' 1"(1 inf 'req m-n t ill th e 
lower latitudes 1IS to cut hilt a small figure in th e making H}l of th e 
average of weather condi tions. Next. to uniformity in t he t ropi cs 
We have th e factor of abundance-c-nbundaut hea t , ruther than ox ­
eessive heat : abundant mois tu r«, bot h in fll e for m of a hi gh humid ity 
an rl of ra infall, a III I ubundau t uud /H'!'I'lInia l pl an t and a nimal Iife. 

The geogra phica l position or Porto Rico with in t he tr ade-wind belt . 
combine d with its elevation above the sea level, marks it as one of 
the most favored r egions within the tropics. 

1'cmpcl'aful'c.-Porto Rico, in 1'0 111 ilion with all islands within 
th e areas swept by the northeast and sou the ast. trade winds, lUIS a 
warm but equable and comfor table climate. The small extent of 
th e Island, with its moderat e elevat ions abo ve sea-level, in sures a nni­
formity of te mperatu re ehuraetc rist ies of mar in e climates ilJ all Inti­
t Il II1'';;. T'he ca refu lly made da ilv ohservut ion s of t he T nired ~t ,· t ..s 
Weather Bureau in fi fty selected localiti es upon th e Isla nd coyer 11 
period of more than thirty years , it period sufficiently long, in the 
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tropics. to inclu de all the vnr iutions in th e reruperat lire likely to be 
experienced in any por t ion of t he Is land, 

The sim plest e.xp l"e~si(1 n for the temperatu re of a given region is 
the averngn t nruperatur e for a se ries of yea rs, usually de r ived Irotu 
daily obser vations of th e highest lind lowest read ings of good t her­
mometers. Such a r ecord coveri ng u period of more t ha n :10 yea rs 
lit over forty selected stat ions shows H mean annual te mp erat u re £ 01' 

the Island, combin ing thl \ records at 11 11 stat ions, of 76°, and rlur­
ing the warmest mont h of s uunn er it is 79°. 

The 11how va lues represen t n\ '1'1';1got\ con dit ions for the Island as 
a whole, coast stat ions and mountain stations combine d . 'l' he figures 
will vary some wha t with elevation and other topographic conditions. 
FOI" the towns situated upon the na1'1'0\\' coastal plain encire ling the 
Island the averaue annual t elllpel'atlll'p is 78°. the average for -Ian ­
uary 75°, and for August. 8 1° : at island stat ions th e a verage au­
uual falls to Ii minimum of 72 °, with H!)O during -Iauunry 11m! 7;=' ° 
durimr Au gust . 'I'he lowest t em pera t U I' I~ are natu rall v th ose ex­
perieneed aloll/! and near the summit of 1he ma in divide, at. eleva­
t ions vary ing fro m 2,000 to 3,000 Ieet: here the mean annual te m­
perature fall s below 72°. At Aihoni to t he mean te mperatu re for the 
year is 7l0, wit h a January mean of 68° and a mean for July 0 1' 

74°: t ill' l lighl'st meun 11'111\lel 'al II 1'(' for ,1 11 1.\' was 77° IIl1d t lu- lowest 
January mean was 66°, 

The small va ri at ions in t he mean temperature noted in tropica l 
localities are characteris t ics of the Islands wi thin the tradewind holts. 
They are du e to the sli gh t difference in t he elevat ion of th e snu 
from season to season, to t he small geographical extent of th e land 
areas , lind to t he constant win d movement throughout th e da y and 
night. In thu t ropics the diffe rence between the a fternoon tempera­
tures and t he night temperat ur es is deeidely greater than the dif­
feren ce between the mean summer and mean winter t emperatures, 
while in the higher latitudes th e annual range in temperature in 
nearly all eas e!'; is larger than the diurnal range. Relief from the 
heat of the day ill the tropics may almost always be fonnd in the 
comparatively low ni ght t emperatures. During the middle of th e 
day the sun 's ra ys arc tempered hy th e increasing force of th e wind 
and by die decreasing relative hum idity. which always accompanies 
a r ising temperature. 

San -I uan ha s a more equahle t emperature than any other por ti on 
of th e Island. clue to the fa d t hat th e city is almost sur ro unded by 
watcr-tlll' ocean to th e nor th and th e ha rbor to th e south, Rut 
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few of the cities and towns of Porto Rico were built upon the im­
mediate coast i the Coastal plain towns have their "playas" 01" 

beaches, but the towns themselves are located two or more miles 
inland, beyond the reach of chance shots from passing vessels in the 
early days of the Island's history. Henee the temperature records 
of the coastal towns show a diurnal range much greater than that 
of San Juan. The inland stations show a much larger difference 
between the early morning and the afternoon temperature. 

To those accustomed to the strong climatic contrasts of the north­
ern latitudes, the difference between winter and summer temperatures 
in the tropics seem small and insignificant i they are however, large 
enough to make a decided difference in personal comfort, especially 
at inland stations. 

January is, on the whole, the coolest month of the year, although 
there is but a fraction of a degree difference between the mean values 
of Januarv and February. From March there is a steady rise in 
the mean temperature, until a maximum is reached in August, gener­
ally, although frequently in .JIIly or September. The difference 
between the mean temperatures of .July, August, September and Oc­
tober, are very slight, and probably are due to differences in the rate 
of wind movement, or variations ill the amount of cloudiness. Dur­
ing the winter months the mean daily temperature is 7ilo to 76 ° along 
the coast, decreasing to 74.° over most. or the coastal plain. At sta­
tions farther inland the mean temperature ranges between 72° and 
68°, depending lipan the elevat ion above sea level, During the sum­
mer and early fall the mean temperature along the coast is 80° to 
81°, although it. f'requ ently I'ise's to 82 ° or 83° along the southeast 
coast. At, the more elevated stations the mean summer temperatures 
vary from 7(j° to 74°. Thpre is fairly constant differene« of fi O to 
8° between the coast temperatures and those of the higher inland 
stations throughout the year. 

Iia.infall:-'l'he average annual ruinlull f'or the entire .I slnnd is 
n inches. This value is based upon the records of 50 stations, cover­
ing a period of 25 years. The annual amounts vary greatly from 
year to year, and in geographical distributiou. In 1901 the average 
amount for the Island as a whole was !l4 inches, lind in 1:)2::3, but 
52 inches The variations in gnographieal dist.rihntion are even 
greater. In the Luquillo Mountains. where rainfall is heaviest, the 
average annual amount. exceed« l:3!i inches. with a maximum in 1901 
of 169 inches; along portions of the south coast the average annual 
amount is less HIIIll :IO inchps, with a minimum at Gnayanilla in 



204 PORTO RICO REVIEW OF PUBLIC IIEAUrH A.ND TROPICAL MEDICINE 

1921, of 10 inches. A.t stations along and near the south coast 
the average annual rainfall is about 35 inches: along the north 
coast, the average is about 60 inches, Along the west coast the 
rainfall is greater, the annual fall being 75 inches, While along the 
east coast and at inland stations the average increases to 85 inches, 
These variations in the annual rainfall are due to differences of 
elevation, and to the trend of the mountain ranges with reference 
to the prevailing winds , 

There aI'e three well-defined areas of heavy rainfall, in each of 
which the annual amount exceeds 100 inches: (1) The Luquillo 
Rall~t', 11 1I( 'a vily woodod anrl com parut i \'t'),'" innecessihle )'pgion ill the 
northeast portion of the Island; (2) the peaks about Adjuntas, near 
t lu- sout lu-entru l pill'l or I lu: Island: (:q tllt ~ mountains radiating 
from the western extremity of the main divide, in the vicinity of 
Las Marias and Mari eao. 

The most striking feature of the rainfall distribution is the con­
trast between the heavy and perennial rains north of the main 
divide and the light and irregular ruin s of the southern coastal plain, 
Over the north side, comprising over two-thirds of the entire Island, 
an abundant rainfall may be counted upon in all seasons of the year, 
and protected drought'! are of rare occurrence; along the south coast 
the rainfall is not only comparat ively light but unevenly distributed 
throughout the year, and periods of several months with little or 
no rain are fr equent, 

The irrigation system along the south coast has in great measure 
overcome the disadvantages of an insufficien t and irregular rainfall, 
In the mountains, but a few miles distant, there is all abundant water 
supply, available at all seasons of the year, which can be carried to 
the coastal plain at comparatively small cost. The main divide has 
been tunneled at two points, and the headwaters of the La Plata 
and 'I'oro Negro rivers are being curried across the divide to the cane 
fields Oll the south side. 

'I'here ClI'C 110 well-defined wet and dry seasons on the Island. 
The winter rains are eompar nti velv light, with a minimum in Feb­
ruary at practically nil stations. From February there is a steady 
increase in th e average monthly amounts through May , From May 
to November the differences in the average monthly amounts foj< the 
entire Island are small. The maximum generally falls in September 
along th e east coast, in October along th e south coast, in November 
along the north coast . while in the mountains of the interior the 
time of maximum OCCUI'S in one of the summer months or as early as 
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May. The seasonal distribution of rainfall shows a steady inerease.: 
for the Island as a whole, f'rom ] 1 inches ill winter to 2-1 inches 
in autumn, with 15 inches for the spr-ing months and 21. inches for 
tho summer months, making lip the total of 71 inches, in round num­
1Jc1'8, for the average annual rainfall of the Island, 

'I'he rains of Porto Rico, while frequently very heavy, are usually 
of short duration. The average duration of a shower is generally 
but a few minutes, although on many occasions a series of intermit­
tent showers will extend over 11 period of SC\'Cl'Irl hours, During 
the passage of a t ropical hurricane, or when one of the mote ex­
tensive north Atlantic st01'IIIS passes eastward along a more southerly 
route than usual, the period of continuous rainfall may be extended 
to several hours and C\'('1I throughout therluy, 01' th ere mav he several 
successive days of unsettled weather with frequent show ers. But 
such storms lire of comparatively ra re oceurence. 

Rain occurs in some quantity, over' SOIllC portion of the Island, 
practically every day in the year; it is probable that the month of 
February is the only month of the year having occasional periods 
of three or possible Jour days without some rain somewhere within 
the Island. FOl' the Island as a whole rain occurs on the average 
162 days in every yeur. The minimum frequency in anyone year 
was 28 at Ouimicil in 1!}07, while the maximum has heen as high as 

341, at La Perla, in the Luquillo Runge, ill UlOO. 'l'he days with 
rainfall to the extent of 0,01 inch or more are distributed through 
the year with considerable uniformity, considering. the Island in its , 

' . entirety. The average monthly frequency varies between the narrow , 
Iimits of ] a to 14 in the winter months, und 15 to 17 during the 
period from ?ray to November. Along t.he southern coast the average 

, annual number var-ies f'ron: 7:> to 100; along the western and 1\oL't11· 

ern coasts. and gl'lleralh· ill the interior, the average number of days 
,,~ith rain is about 175, and along the eastern coast the number 
exceeds 200 . On the eastern slope of the Luqnillo Mountains rain 
securs on an .lIverage' f!f nearly aOD days P CI' year, 

: lluntiditu :-·The feeling of lassitude which is common to warm, 
moist cl imates is to a great. extent, dissipated in Porto Rico by the 
persistent, blow or the trade winds throughout tho day and night" 
supplemented by the daily play of the land and SC:l 1)I'pe7.(':-; . While 
the large amount. of moisture in the atmosphere becomes oppressive 
during periods when the winds fall, it is extr emely favorable to the 
growth and development of vegetationthroughout the year, On the 
dry south side of the Island the henvy clews of the night and early 



. TIlE e L D I A'rE O ~· POR'I'O m o o :.r . ,, ; , [ ~07 ' 

morning offer some compensation for the lack of rain. The high 
percen tage of humid ity also p revents t he large an d rapid (till of te rn­
peratn re during' th e night, so charaeterist ies of d rier cl iruntes. Th ere 
are no official humidity r ecords available for t he drier inland stations 
of the Island, bu t the observations at San Juan are typical for the 
entire coast. . The variations in the avera ge humidity f rom month 
to month are not large. The average for' the en tire year is 78 per 
cent i during the driest month, March, it is 74 per cent, and during 
the most humid months of October and November, it is 80 pel; cent. 
The relative humidity , of cour se, varies greatly during the course of 
the day, falling as the t emperature ris es with the advance of the 
day, and rising with the diminishing temperature of the night. The 
diurnal fluctuations are us ually between 80 per cent in the early 
morning hours and 75 per cent in the middle of'the day. 

Sunshine and Cloudiness:- While days with rain are frequent, 
and the rains are frequently heavy, there is aH abundance of SUD­

shine throughout the year in all portions of the Island. An inspce­
tion of the record of the comparative Ircquen ey of clear, partly 
eloudy and cloudy days will sho w II rema rkable p repond ernnc« of 
clear and partly cloudy days over cloudy days. The record for San 
Juan, where hou rly observat ions have been carefully main tained from 
sunrise to sunse t for five years, shows OIl fhl' average 139 clear days, 
158 partly cloudy days, and 68 cloudy days per year , 'l'he varia­
tions at selected stations on t he Island are shown in the following 
tabular statement: 

REOORD OF CLEAR, PARTLY CLOUDY AND CLOUDY DAYS 
--- - - -- --- --- - - - -- ----- -- - ..,....--- - ­:-, -I

'E 
.§ 

Col liS! srsuons :..: 
~ ~. .g 

_ _ _ _ . ~ I~ t. 50 

San Juan , lao 11M\ Il8 
Ponl.'e. .. . . , •. . . • , , I:W I 16li 72 
MIf,YIf,~ii ey, .. • • . • • • . . • . . . . . . . . • , . • . . . . . • . . • . •. . !II) Ilx!1 8 1 
Humacuo liD 42 lii3 

I n. ln,,tl,'';'u.ti Otl~ 

Barros , . . . . . . .. • • • . 22 0 I IDS 37
 
Ca)"e)" .. • . .. . . . . . . . . . .• • • . • .. • • . . , .. . . . . . •. . • . • . . .. . . . . • . . • 224 \ R2 59
 
Cosmo . . . '•.•. . :• •... ... .. ..• " •• . .. . . . " . - . • . • . . , . • 216 53 96
 
Oorozul •. . . .• . . . . ........ . . ... . .. . . . . . .. Hm 109 70
 
Lares . . . . .. , :1 220 63 82
 

Bright Sunshine:-A thirty year hourly record of bright. sunshine 
at San Juan, expressed in percentages of the possible amoun t, shows 
the following values : 

http:Oorozul�....�
http:���.�..��..,.......�..�.�
http:�,.�.....�..�.�
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The Trade lVind,s:-The trade winds, aided by the daily recur­
rence along the coast of the cool, invigorating sea breeze, constitute 
a beneficient provision in the tropics fOJ' counteracting the enervat­
ing effects of a high temperature, combined with. a large amount of 
moisture in the atmosphere. 'I'his is clearly shown during the oc­
casional period» of 11 Iew days when the trades fail and light, variable 
winds prevail, accompanied by sultry and oppresive weather, 

The average velocity of the winds is remarkably constant in Porto 
Rico, the hourly velocity from month to month not varying more 
than one mile from the average of 11 miles for the entire year, ex­
cepting in Suly, when it. rises to 18 miles per hour, and in Septemhel" 
and Odn!lPI', when it falls to!l aud S mil£>s l'£>spedi\':·ly . Till' Pl'!'\';lilin~ 

direction of the wind throughout the year is between east-northeast 
and east-sonfhenst, 

AVERAGE HOUR VELOCITY AND PREVAILING DIRECTION OF THE
 
WIND AT SAN JUAN, PORTO RICO
 

(Miles per Hour)
 

, ~ l i l ~ 
- ---1- --­

Y('I()dl~' {~ -:'·'''IT,1 I I 
1",·,· "II!n~} .. . .. 1 l~ 12 I t .lI
 

Direct ion. I J<:"K ! I'> E F.SF.
 

Tropical Storms :-Porto Rico is comparatively free from storms 
of all kinds. During the RUmmel' months a mild type of thunder 
storm O(~CUl's with more or less frequency, but these storms seldom 
attain the intensity Common to most portions of the united States 
during midsuuuuer, and they attract little attention from the visitor 
from the north. The more destructive local storm of the type known 
as the tornado is almost unknown in the tropics, In the middle 
latitudes, and particularly in the northern United States, cyclonic 
storms pass HCCI 'OSS: the count ry from west to east ill all seasons with 
such frequency as to completely dominate the daily weather eondi­
tions , there is a constant succession of approaching passing and 
disappearing cyclones. They vary in intensity from shallow baro­
metric depressions which move quietly across the country producing 
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only light winds and gentle showers, to storms OT. the greatest violence 
and of great geographical extent, at times covering more than half 
the area of the United States. , 

The tropics arc singularly free from these cyclonic disturbances 
during the greater portion of the yea!', and there is a monotonous 
recurrence of similar weather conditions, interrupted only by light 
to heavy showers of short duration, or by the occurrence of a mild' 
type of thunderstorm, or squall. During the months of July to Oc­
tober, however, that portion of the trade-wind belt containing the 
West India Islands and the Caribbean Sea, is subject to occasional 
visits from the destructive type of cyclonic storm known as the lVest 
India hurricane. These storms are similar- in form and general 
character to the temperate region cyclones, but differ from them in 
being more restricted in area and in moving more slowly. Their gen­
eral direction is from east to west, within the tropics, being carried 
along with the general westward drift of the tradewinds, They curve 
northward generally in the Gulf of Mexico, or over the Bahama 
Islands, and then reeurve northeastward, either across the United 
States, lip the east coast or over the Atlantic Ocean, where they can 
not he distinguished from thc temperate region cyclones, 

The recorded storms .of this character within the limit of the 
area of the 'Vest Indies dnring the past 400 year's number about 
450, or an average of a Iittle marc than one per yea)'. While they 
are liable to occur at anyf ime from .T~lly to November, over 80 per' 
cent of these storms during the past 50 years have occurred ill the 
month of August, September and October. Porto Rico has been 
singularly free from the severer types of these storms, Only on 
three occasions in 50 years did the center of a hurrieane pass over 
the Island-c-all of these in the month of August, namely, in August 
]891, 1893 and 1890. By far the most destructive of these storms 
was that of August 8, 1899. 

These storms generally first appear within the field of view in 
the neighborhood of the Windward or Leeward Islands, move in a 
direction hetween west and northwest at the rate of about 10 to 12 
miles per hour, and then recurve to the northward and northeast­
ward, increasing their velocity as they get into higher latitudes. rrbe 
eemparutively slow movement of th('s(~ storms ill the tropics is a for­
tunate circumstance, as it enables the official fnreeaster, after once 
locating the center, and determining the direction 01' movement, to 
give ample warning of: their approach in the western waters of the 
Caribbean Sea find in the ports of the Gulf coast. 


