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United States Weather Bureau was established in the city of
San Juan, the capital of the newly acquired tropical island of
Porto Rico. In the following year substations to the number of
30 or more were established over the island, at which the daily
extremes of temperature, the amount of rainfall, the direction
of the wind, and the general state of the weather were recorded
daily. These substations were from time to time increased in
number, and at the present time weather records are available
for more than 50 localities for periods varying from 1 to 11
years. At 4 stations the observations antedate the American
occupation: At San Juan extending back to 1870, at Candvanas
and at Mayagiiez to 1889, and at Luquillo to 1896.

All of these records are now being reduced, under the direc-
tion of the Chief of the Weather Bureau, in the preparation of a
report upon the climate of Porto Rico. The present paper is
confined to a brief preliminary survey of the average monthly
and seasonal rainfall of the island, and to some of the more
marked variations from what may, for the present, be regarded
as normal values.

The island of Porto Rico is the smallest and easternmost of
the Greater Antilles and lies between 18° and 18° 30’ north
latitude, and between 65° 40’ and 67° 15’ longitude west from
Greenwich. The island is nearly rectangular in form, with an
east-west length of about 100 miles and an average width of
about 35 miles.

As loeal topography is one of the principal factors in the
control of rainfall distribution, it is unfortunate that there is
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In the latter part of 1898 a station of the first order of the™udt available even a rough attempt at a topographic chart of

the island. Such maps as there are show the location of a
mountain range, the principal watershed, extending across the
greater portion of the island from cast to west, a little to the
south of the central line; also a shorter east-west range, the
Luquillo Mountains, in the extreme northeast portion of the
island. From these two systems numerous spurs extend,
mostly northward, cutting up the island into a complex system
of hills and valleys, with the hundreds of small streams for
which the island is noted. The mountain peaks of the Luquillo
Range and the main divide rise to elevations of 3,000 to 3,500
feet. The main divide has an average elevation of, perhaps,
2,000 feet, while the main spurs will average from 1,000 to
1,500 feet. The lowlands are found only along the coast,
forming a narrow strip along the north, east, and west coasts,
with a broader belt along the south coast. The localities for
which rainfall records are here given range in elevation from
sea level to 2,600 feet, with an average altitude of 640 feet.
Fifteen of the 44 stations enumerated have elevations between
1,000 and 2,600 feet.

In the accompanying table the average rainfall is shown for
months, seasons, and for the entire year, the length of the
records varying from 5 to 20 years. The geographical dis-
tribution of rainfall over the island is shown more clearly by
means of the seasonal and annual charts forming figs. 1 to 6.

Attention is directed only to the more important and striking
characteristies of the rainfall distribution. The average
annual rainfall for the island, as a whole, is 77 inches. The

Average monthly and seasonal precipilaiwn (in inches) for the period 1899-1909 in Porlo Rico, W. 1.
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amounts vary from a minimum of 37 inches along the south
coast—an area devoted largely tothe cultivation of sugar cane—
to a maximum of 136 inches on the eastern slope of the Luquillo
Mountains in the nertheast portion of the island, within the
aren of the proposed Luquillo National Forest Reserve. This
range gives rise to a large number of little streams which water
the extensive coffee and sugar plantations of the surrounding
country. At stations along and near the south coast the
average annual rainfall is about 45 inches; along the north
coast, the region of the citrus fruits and pineapples, the average
fall is about 65 inches. Along the east and west coasts the
near-by mountains and hills eross the path of the prevailing
winds and we find, in consequence, a heavier rainfall, with an
average of 75 inches for the west coast and 85 inches for the
east coast. Owing to similar favorable topographic conditions
we find the rainfall considerably heavier in the interior of the
island than along the north and south coasts, only a few miles
distant.

There are three well-defined centers of heavy rainfall on the
island: (1) The Luquillo Range, a heavily wooded and in-
accessible region in the northeast; (2) the mountains about
Adjuntas, near the south-central part of the island, a region of
coffee plantations; (3) a group of pesks in the west-central
part, among which nestle the towns of Maricao, Las Marias,
San Sebastian, and Lares, also a region of rich coffee planta-
tions. In all of these centers the average annual rainfall
exceeds 100 inches (see fig. 1).

The rainfall of the north side of the island differs from that
of the south side not only in being greater in quantity but also
in being more certain to fall in amounts sufficient for all the
needs of plant growth at all seasons of the year. On the
south side periods of 4 or 5 weeks with little or no rain are of
frequent occurrence, while periods of 2 to 3 months with less
than an inch of rainfall are not uncommon.

aen

The scheme of irrigation now being provided for along the
south coast will, in great measure, remedy the evils of an
irregular and insufficient rainfall. In the mountains, but a
few miles distant, there is an abundant water supply, available
at all seasons of the year, which can be carried to the cane
fields at comparatively small cost. At the present time it is
costing the planters from $25 to $50 per acre per year to pump
ground water for irrigating their cane fields.

There are no well-defined wet and dry seasons on the island.
The winter rains (fig. 5) are comparatively light, with a minimum
in February at practically all stations having a record of mote
than 7 or 8 years. From February there is a steady increase in
the rainfall through May. From May to November there is no
uniformity in the variations. For the island, as a whole, the
maximum is reached in October (see fig. 4), though the amounts
from May to November are so nearly alike that a period of heavy
rains may readily throw the maximum from one month into
another, even with a record of 10 years or more. This was
abundantly illustrated by the heavy rains of November, 1909,
increasing the average value for the month in many localities
to such an extent as to change the maximum from October to
November. Charting the time of maximum rainfall (see fig. 6)
we find a rough division of the island into three areas: South of
the main divide the maximum occurs almost without exception
in October; along the north coast it oceurs in November; inthe
interior and on the west coast it falls in the summer months,
from May to August. On the east coast it occurs in September.

In the seasonal distribution there is a progressive increase in
the amount of rainfall, for the island as a whole, though the
statement does not apply to individual stations (see figs. 2 to 5).
The figures are: Winter, 11 inches; spring, 16 inches; summer,
23 inches; and autumn, 26 inches, making up the total of 77
inches for the average annual amount for the island.
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AVERAGE ANNUAL RAINFALL OF PORTO RICO.
. Continued. e

THE VARIABILITY OF RAINFALL IN PORTOC RICO.

In the Climatological Report for December, 1909, and for
Janunary, 1910, the average monthly and annual rainfall is
published for all stations in Porto Rico having a rainfall
record of five or more years. In the following tables the
average monthly and annual number of days with a rainfall
of 0.01 inch or more, and the greatest and least monthly and

- anmnal amounts of rainfall during the cutire period of obser-

vation, are shown.

Along the southern coast the average annual number of
daye with rain varies from 75 to 100; along the western and
northern coasts, and generally in the interior of the Island,
the average is about 175, and along the eastern coast the
average exceeds 200. On the eastern slope of the Luquillo
Mountaing, in the northeastern portion of the Island, rain
oecurs nearly 300 days per year, while the greatest namber
rezorded in any one year was 341 in 1900. For the Island as

& whole rain oceurs, on the average, on 169 days of the year, |

while the monthly frequency varies from 10 to 14 during the
winter and spring months, and from 15 to 17 from May to
November. )

AVERAGE NUMBER OF DAYS WITH RAIN (o.01 inch or more).
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COTOZIl v o vivt caraninsonns o 3 0.0l 1.8 2.2 1.8 18 34l 2.3 3
. 6 | 5.0,13.8; 9.0/16.3,16.0 17.810.41 87,
Fujabdo......o.ooooennnes tlrnsor 2.2: 1.2) 2.9! 3.0 2.8 3.4 2.0f 55.6
; i HA !
! : i i i !
- (i 2.7 £.9) 5.2 7.0l B.0i13.0, 3.9 . 10.8; 3.6! 52.0
Guanicn. ... SR 0 Glol Gal 103 1.0 0.3 . Lo oo 29.2
}oo5.0l 2.2 6.1 5.7:12.0024. 8irr1 B 4.4 42 760
Guayam.a. oo [T osior® razz 1y ; o6 0.3 8.1
lnmaeao Ji10.1 5.71 B.4130.0'18.5]22.8114. 8 116, 3] 6.4 8.8 117.0
PHIACRO oo eeee 170:2, 0.1 0-1: 0.4 3.01 4.9 41 ]6.0; o.6i 1.5| so.1
H H i H H 1 H
H H : H H H H H
i j 106 7,41 5.7] 8.7:12.1]10.0' 7.0[15.0] B4 10.0|20.2 4.8] 7.0
"‘“‘“‘“"""‘""""“")1 0 07 0.5 0.4 2T 1.7 15| 2.5 1.0, 2.1] 2.8 1.0} 39.9
Isoli 1i12.9 9.5.11.4113,7.25.6/11.6/12.022.2110. 1119. B 16. 2/21. 5! r34.0
e R ACRIEETEA D 1i0.bi 0.7, 200 1.8 500 3.3 Lo 4.0, 5.0 3.5 7.7 2.3, 774
Jusna Di 3738 3.1 4.90 5.3:12.2118. 0 6.0/15. 7/70.0{15. 4! TL. 8] 4.0] 60.6
JRANR DB eeennocen 100 T, | 0.9 c.5j 2.0; 0.8 2.0 1.3; 3.2; 5.8 2.6 T. | 414
. §i9.4 'ngfIB.om.nixS.:' 9.1315.1 27.3'17.1{22.3119. 2
La Carmelitas.......... 1 tE o 2.0 1685 21 32 58 0.9 7.9 6.5
Lares 4063 7.4} 0.53112.2(16.2114.6 14, 7 13. 814 5116.8115.2
LTS e G 0 009! 2.4 2.7 .60 3.2 40| 7.5° 5.7 b0l 3.5
Las Me 363 ®517.7110.9131.9:16.8.17. 4|20. 4:79.317. 5117. 6
e Mar 110,21 0.2 1.3 2.011 6.8/ 2.8! 5.6/ 0.0/ 9.5 3.7 2.9
. yi1z.2! B3 1/32.0133.3'33.6 z7.2‘>x6.8 20.7 29.5;"
Luquilla a. . R g 6.8 3.9 8.5] 7.2 6.4, 6.3 7.6
. ([ 6.7 9.0 .8, 8.2, 9.8 9.7{12.0:T1.8/11.3/21.6}
Manati o Gioo8ing .o; 1.1 3.0 2.3 2.8 2.¢ 3.2 5‘05
M ; i 7-1; 6.0 1.13.8{25.6.11.5/17.6 13. 4{%2.5 4. 6
Anunho o H z.oi 0.9 El 3.0; 5.0, 4.8 2.9/ 6,5 5.5 2.8
i oo |
. 4-2! 6.570.4:10.8/16.614.0.17. 1|19.0/73.0:12. 5{12. 8
Maysagiez. oo coerenen. 4: 0.3 0.7 0.3 .6 2.0 1.3 33| 5.8 5.2 3.7 L7
" y 112.0{ 0.4112.3:12.6{24. 1| 0.0/17. 3{10. 4/43.3/15.0/15.01
Morovis. ..ooonniniains il 2205 5.2 2.0 1.2l 2.5 1.2) 5.0, 2.0 5.1] 1.3
2.0 1.7 5.1] 8.5 7.5146.7! 6.4/17.2. 8.0l12.0]10. 2}
Ponce,, .oooiiis i viann. : T.!T. (o1 'i‘ Lz T.io,s 1.0/ 2.9/ 4.4 0.5
i (1 6.8 8.4111.01 9.2/16.5/79. 1/18. 4]18.515.3/25. 8/16.3
RmBlanco..A..........‘i 3,; 3.9 3.8 §,5 4.6l 7.0 73] s.TIn 2] 5.? 4.7
- 7.8 5.2 7.5 8.5 0.4'12.3 9.015. 5 11,010 612, 1
Rio Piedras.............. 1.5 0ug 202 L% 210 2,40 4.1) 3.6 5.30 31l 7]
N K . 3.6; 5.6 7.4112.9i15.6:15.7 8. 0j22.0, 8.2115.6{19. 0]
Sun German. ... fozi 0.1 1.g; 18 12l 07 2.4} 370 3.3 4.5{ 5.2
}64 5T S.ﬁ‘r3Aurz.3 29.1.14. 2| x3.5§12.6§ 4.0'13.3! 8.0! 103.5
Qun Lorenzo, . oooioal, 1.4 0.3;’ 0.8 0.9 3.71 6.6/ 2.4/ 1.3' 5.1 2.8/ 2.9 1.8 s5.2
i12.4; 6.5! §.6! 6.6/14,0112.2/7T1.0{10,4:33.7110. 2/12. 1} 9.5 79.0
SANJUAN. ..o Sl gl 0.1l 1.6l 0.9 1.2l 22) 4.3] 4.7 3.0] 3.1 42| 1.5 52.0
| 8.3! 5. lg.o .0118.0l11.8; 7.2]16. 4/17.0;12.6!25. 4{70.0) 104.8
Ran Salvador.. ... ... {; 0.4, 04! x.7l 4 2.1 x.éi 2.0 4.0 7.4} 2.1; 49, 1.5 585
t { ! 1 |
(1 400 15 3.00 411 g.4106.5] B, glin 2l 2.0] g.3i 7.0 57.7
SantaTaabel. ....covviees S 01l 0 .20 0.0: 2.4] 0.9¢ 0.5 0.3 3.2} 1.5 e.1! 20.3
L 8 g -6 9.8 7,504 4,15, 8113, 4117. 91116117, 0) 6,51 73.2
Vieques , -3 L L0 09 02 2.0 LI 2.0 1.7, 2.5! 2.9| 2.1 6,3} 40.0
!m.x 6.6 43:0.6 18.6.19. 5!10. 3i16. 1:¥5. 2118, Bl18. 3! 7.7 111.8
Yabucha, cooveerneriinnns ; 1.9, 0.4, 1.0} 0.9} 4.9 4.95 43 5.7 8.2; 4.9] 3.7 1.5 60.§
i | :
. 5' 6.0, 3.7, 6.3 8.019.6}[8.5{ 9.7120.0 9.6:12.4) 7.0 4.5] $§7.6
Yaneo. ... '[0.2 o.xi o.1) 0.4 1.7 'I‘.Izo 0.8 2.8{ 3-4] 1.8 Tv! 19.4

Nogg.— T. represents a monthly rainfall of o.08 or less.

[ Convinued.]
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THE RAINFALL OF PORTO RICO.
(Continued.)

THE GREATEST BAINFALL IN 24 CONSECUTIVE HOURS.

The Climatological Report for December, 1909, contains a
general discussion of the average monthly and annual rain-
fall of the Island of Porto Rico; the tabular statement of
monthly and annunal averages for all stations having a record
of five or more’years will be found in the Report for January,
1910. A second contribution to the subject of Rainfall in
Porto Rico was published in the Roport for February, 1910,
and contains a table showing the greatest and least monthly
amounts of rainfall at all stations named in the table of aver-
age monthly values, and also a table showing the average
pumber of days with rain of 0.01 inch or more, at the same
stations. The table herewith contains a record of the greatest
amount of rain recorded in any period of 24 consecutive hours
at 62 stations in Porto Rico. The observations cover periods
varying from one year to eleven years, with an avefage length
of period of about eight years. Observations are, as a rule,
made at about 6 o’clock in the afterncon; hence the amounts
of rainfall recorded refer approximately to the 24-hour period
from sundown to sundown.

The amounts of rainfall recorded in the table, being ex-
treme values covering a series of years, naturally vary greatly
from month to month, and according to the geographical
position of the station. The most interesting fact revealed
in the table is the maximum amount recorded during each
month for the entire period of eleven years: The amounts
vary from 8.50 inches in February, 1908, at Afiasco, on the
west coast, to 23.00 inches, at Adjuntas, on the main divide.

The rainfall of 28.00 inches occurred in 23 hours on August

9, 1899, Adjuntas being in the path of the center of a hurri-
cane of great intensity. The nearest approach to this record
of 23.00 inches within a period of 24 consecutive hours is that
of 17.00 inches on July 6, 1901, near Luguillo, on the eastern
slope of El Yunque, the highest peak of the Luquillo range,
on the northeastern coast of Porto Rico. April, July, August,
September, and November, all show records in excess of 10
inches in 24 hours. There is no obvious geographical group-
ing of these excessive amounts of rainfall: The heavier rains
are apparently as likely to occur in the regions of light rain-
fall as in the regions of greater and more frequent rains,
The hurricane of August, 1899, the heavy rains of May 10-13
and November 10-18, 1909, and the severe local storm of
September 6-7, 1910, were responsible for a large proportion
of the excessive amounts recorded. Only the total amounts
recorded during a period of 24 hours are shown in the accow-
panying table. In most cases these amounts fell in much
“less-time, and the actual period wonld show s much greater
rite of fall, Bome of the more remarkable rates of fall for
shorter periods will be given in a later number of the Clima-
tological Report.
Computing the average values of the excessive rainfalls
recorded in the table for each month, we tind again that the

smallest amounts occur in the month of February (1.80 inches)
and the largest in the month of August (6.36 inches); next to
August, the month of most frequent excessive rains is Novem-
ber, with an average amount of 5.08 inches. The average
value for the heaviest 24-hour raiufaﬁls recorded during the
entire year for the Island as a whole is 7.65 inches.

GREATEST RAINFALL IN 24 CONSECUTIVE HOURS.

: !
* : !
5 i : .
ER R S ; z £ 4
Stations. glmlE 212 sl3 3
wld@|pld: & T E 2188 .
SIZ181E Bl 8l %128 2318 8 &
ClE|TE ARSI B RF|T 2iLif] 3
Elm ik | Bl | B m »m i@ ©|AIR| »
| |
AQJRDERS «ove i e g 2.3 1.2| 2.5 3.61 3.1} 5.9 2.4/23.0/10.0! 3.0/ 4.9 t.g{{23.0
djuntas, e la¢ | |
A]}:udem A?‘O d“ D‘{ 5 1.1 2.0, LB z.z§ 2.9 1.9] 2.2 4.5, 2.0 3.5/ 3.7 2.4] 45
Agundilla, <ol 4l 2.4 vol 3.1 2.0 2.0} 3.6] 2.0} 7.0{ 14! 1.7{ 2.7 1.4! 7.0
Aguadilla, Cologo. .| 10] 2.0; 2.4{ 5.0/ 2.6} 3.4| 3.4} 2-3} 6.0 3.3 3.9: 5.7 LB .0
Agnas Buenas. veovi sy 1j L6 L7 1.8 1.5, 1.8 a0 2.0 1.6, L7 3.60 2.0] 2.7, 3.6
! ; !
Aguirre.........o. 10, 0.7: 0.8 1.7 2.2 4.5 4.5 4.3/ 70, 3.5/ 4.0 9.0l 2.00 9.0
Aibonito. ool 5 T4 1,30 1T 2.4 3.4, 26] 2.6 4.4 4.1 3.8 74 e 74
Aliaseo ... 4] 0.7, 3.5 2.1 2.2/ 3.6 2.2] 2.0! 4.6} 2.3 2.3, 1.7 .5 4.6
Arecibo. ... 7l 4.2] 2.71 4.0, 2.2; 4.0 2.7 2.3] B.ol 2.1 2.0, B.0i §.0; B.o
Bacupey,Hac............ 4| 1.2 2.0 1.2| 2.2 2.0/ 1.g} 2.6, 2.6, 2.8, 2.9! 5.2 4.5 5.2
: |
Barros. ...l 7 4.8 2.0 2.4; 4.2 4.7| 2.8 5.8/ 1.5/ 6.1 2.6 6.8 g0 6.8
Bayamén .. 11l 3.2 t.4 5.3 6.5/ 2.8/ 3.0] 2.3) 6.1 4.7 2.6:3.4] 3.7. 6.8
Cabo Rojo . 20 LB 1.4 1.6] 2.6 1.2} 3.0 2.4 t.1] 2.4, 1.7, 2.7 1.3 3.0
Cagans.. ... 11! 4.0, 2.0] 1.4/ 7.0: 5.6 B.o! 5.3/ 5.0; 6.0, 5.0, 3.3 2.0 Bo
Canévanas. 20! 3.1} 2.5 4.5 8.8/ 6.0 4.2 8.3 8.1] 3.1 3.4 5.8 6.4 8.8
! Lo :
Carmelita (A} 7! L7 1.7 38 5.4 4.0 4.0 3.7 68 3.5 57 9.9 35 9.9
Carmelitn (B) 6 2.1 .5 4.0 3.8 3.8 3.6 2.6 8.0 4.6 6.4 6.0 3.9 8o
Cayey. ...... 100 1.6' 2.0! 3.0/ 3.3 2.5 6.8 45116 6.5 2.7 7.6 L7 1.6
Cidra ., cof 9 2.5 240 3.0/ 1.9 2.6 4.9 4.310.0, 2.3 4.1 5.6/ 4.3; 10.0
COAINO e vevnr cacess vanene 6 8.1 L.7] 2.0/ 2.4 3.0, 4.0, 4:410.0 5.0' 1.g, 4.0; 5.0| 10.0
! [ | I
Comerio and Falls. ...... 3‘; 2.1 3.7 2.0{ 0.6 2.4 1.5 3.6 5.7 2.3! qu 3 57
Coroznl..over ey --1 9; 2.3 2.8 2.3 32024 2.6 2.3 70| 2.3 2.8 3.8 7.0
Culebra, ..., 2 3.6 .30 2.0 1.X] 3-5' 1.3 1.6 3.2 2.1 1.8 4.3 4.3
Destino, Hac. ol 2,090 001 0.6 0.5 2.7 4.0 1.g 5.0 2.4 2.6 0 5.0
Dorado ..o oivirianions 2; 1.8 1.5 1.4' 0.8 20 L7 1.0 3.0 0.6 2.9 3 3.5
| i i : : |
Fajardo 1) 3.8 1A7§ 2.2 8.4 3.4 40 7.6 50 6.5 4.4 5 .5 8.4
Guhnica . .. 7 Lol 0.9, 2.5 2.0/ 6.2 4.0/ 3.7 6.2 4.1 3.2, 3 .7, 6.2
Guayamsa 9 0.7/ 1.4 3-5; 3.9 4.4/ 6.4/ 3.3 3.7 3.5, 3.3/10.6; 1.3i 10.6
1liamacao 10; 2.0| 2.7} 2.0 6.6] 7.8 4.8 5.5/ 5.0 6.2 4.510.4, 2.8/ 10.4
Isabela. 10, 5.4; 3.1} 2.0 4.0! 3.4/ 2.7) L4113 3.4; 2.5: 4.5 5.0; T1.3
Jsalina. .. Y1t 3.7 3.4 5.8 5.2 5.2 3.0 3.818.00 5.8 6.6 4.7 4.4 180
Jayuya..... 1 1.5 0.5/ 0.7/ .7} 1.0 0.6 1.5 5.6 1.2 1.5 5.0 0.4 5.9
Juana Disz B 2.0 1.8 2.2} 2.1 4.4! 4.2 3.011.2 3.3 5.3 4.1/ 3.6 1.2
Juancos., ... 1. 0.4 0.3 10l 0.7 4.5, 1.2) 2.0 4.2) 0.6 0.8 1.0t 0.4 4.5
LJsB oovvivveraarersn rans 3 1.0 0.7 0.5 1.6 3.3 6.0 2.0:41.2; 5.3 2.7 2.4 &1 11.2
i H ! | i
Las Marias....ccoooenvnns 8 3.8 2.7 3.1 2.5/ 3.8/ 4.3 3.1 3.6] 4.2, 4.5 6.4 2.4 6.4
Lares .o e oens 7 L3 1.8 2.4] 2.7 3.7 3.4| 2.4 3.2 4.6, 3.2 5.0 3.6, 5.0
L“(‘i";ll?)}mcmﬂ“ : 6 2.5 1.7: 2.812.2; 5.1 9.1317.0‘ g.o: 8.0l 4,5; 9.3} 5.0, 17.0
Manutio. ... cola1f 2.0l 2.4 9.3 3.1/ 2.9, 2.8 3.8 9.5 5.7/ 3.1 9.0 75 9.3
Maricao ... 3] Lo 1,91 15 2.2| 3.3 1.8 2.8 3.0 2.6 3.6: b.sl 1.5, 635
H 3 ! ! : I
Mannabo 10, z.:! 1.9! 2.8 3.2 7.3 4.25 2.6; 4.0 2.6 4.8 2.5 20 95
Mayagilez 1 n8iz.yl 2.3 1 410 4.0 2.8 8.4 6.2 2.8 4.1, 2.2, Bg
Morozis., 6 2.2 1.3 5.3 2.4 4.4 1.8 1.9 8.0 5.3 4.2 4.4 2.2, 5.3
Naguabo. ol 1oy 1,3 0.5 Lo 2.6 2.1 0.9 3.2 2.0 1.7 8.3 o6 83
Peffuelas.......coooeinnns 2 0.7, 1.3 1.6 2.7{ 2.0, 2.4, 0.9! 3.7 L6 x.r{‘ 1.5 LI 3.7
I R A ! oo
PONCE. ..o vnraisararonen 9 1.5 0.9 1.9 1§ 2.2 4.8 4.6i10.0 3.2 3.3f 5.0{ 1.3; 10.0
Potaln, Hud 1 6.4 0.1 0.4 1.8 3.9' 3.4 1.6 2.9| 1.6, 1.8 3.6; 0.2, 3.9
Rio Blaneo. ... 6 1.4 2.2 2.1 1.8 5.8 6.1 42 6.0 5.6: 4.2/ 7.0, 2.3] 7.0
Rio Piedras. .. ool B4 1.8 3.2 5.4 3.2 2.4 3.0 3.5 2.5 2.3 2.7; 2.8] 5.4
Sabana Grande........... 1 2.5 1.2} 6.3' 1.3 1.9{ 2.2, 1.9} 5.5 0.8 3.1{ 4.00 1.4/ 5.5
H
QunGermén. ............. 9o 6.9 2.2 3.0l 2.7 3.3 6.8 2.2 B.o] 2.5 4.0 5.8/ 2.0{ 8.0
San Juan ..... .- 11 3.1 2.7 2.3 5.4 3.8 26 4.0 63 3.8 3.6 3.0l 4.51 6.3
San Puerta.de 2! a.g 0.5 0.8 3.3 0.0 2.1 1.8 5.2} 2.7 2.3 2.0/ 0.8] 5.2
San Sebastidn 2| 2.8 1.9 ©.B! 2.4 2.7 3.0] 1.9{ 2.2| 2.4 3.1] 2.4| 2.0 3.1
Sau Lorenzo. . { gl 2.0 2.0 4.1 8.3] 4.0 5.6 7.2: 8.0 5.3 4.5 5.00 2.4} 8.3
Santa Isabel . 8 L1 07 1.0 LE 5.5 3.8 5.4 3.8/ 6.4 4.1 5.3 2.4 6.4
Utuado -................i 4 2.8/ 0.8 5.6, 3.0l 5.2} 3.0, 2.7110.0! B. 5! 4.6] 6.4 3.0/ 10.0
Utuado Sau §alvador....| 9 2.0 2.0] 2.4 2.4} 3-7| %-8 3.6{ 4.2 9.9 3.0 6.4 3.4' 99
Vega Baju. ..ovennun vei taveijiee-l 0.9 1,20 0.5] L6 1.6 1.4l 095000 20 ] 2
Yiegues . 11} 1.5) 1.8 1.6 B.0! 4.1l 2.1/ 6.0, 8.0'10.0] ¢.0! 6.3, 1.0} 10.0
T | |
Yusbucoa, Central Ingenio: 5 2.2 1.0] 1.4! 2.0{ 4.8 2.7/ 1.9 3.2| 5.2 544312.9 1.4] 12.9
YRULO ¢ - evuervrinissanae] 100 1,8 L6} 2.3) 4 1) 7.1 B0 3.0 B0 2.9 2.8 25 2.0 80
i
. . i 3.5 9.3i12.2] 7.8 9.1.17.0/23.0{10.0] 6.6{12.9 7 5it23.0
Greatestand year.. { 1908} 1001 | 1900 1909i 1902, 1901 ;18901901 1901 | 1909| 1906} 1899
Average. ...l 1.8 2.5 3.7] 3.6} 3.6 3.4] 6.4 3.9] 3.3 5.2/ 2.5 7.6

*Periods covered end not later than 1geg.
+ For less than one yeur.
*In 23 hours, during hurricane,



LIBRARY

CLIMATOLOGICAL REPORT: PORTO RICO SECTION.

Ocrones, 1910.

QUENCY OF DAYS WITH
DUNTS OF RAINFALL.
(With Table.)

As the mannér in which rain falls is a matter of considerable
importance in the snccessful growing of crops, the records of
forty stations in Porto Rico have been analyzed with reference
to the frequency, of occurrence of stated amounts of rain.
The rainfall is measured daily—generally at about 6 p. m.;
hence the amounts recorded are for periods of twenty-four
hours from snnset to sunset. The daily amounts were tabu-
lated into groups s indicated in the accompanying table.
The divisions represent intervals of 0.10'inch up to half an
inch; 0.25 inch between 0.50 inch and 1.00 inch; 0.50 inch
between 1.00 inch and 2.00 inches, and all amounts exceeding
two inches were placed in the last group. For instance, San
Juan has an average of 209 days in the course of the year
npon which rain falls to the extent of 0.01 inch or more.
These 209 days represent the following average distribution:
On 96 days the amounts recorded were 0.10 inch or less; on
89 days the amounts were between 0.11 inch and 0.20 inch;
on 14 days, between 0.51 inch and 0.75 inch; and on 3 days
the amounts exceeded 2.00 inches, ete.

In general the form of the curve representing the frequency
of the stated amounts of rainfall is very much the same for
all stations. There is 8 maximum frequency for the smallest
amount (0.01 inch to 0.10 inch) and a rapid falling off in fre-
quency for each succeeding amount to half an inch, and then
8 slow decrease to the last group. For the Island as a whole
the average number of days.per year with s rainfall of 0.01
inch or moveis 165. There are 55 days with amounts varying
fram 0.01 inch to 0.10 inch, or 33 per cent of the total number;
there are 28 days with amounts varying from 0.11 inch to 0.20
ineh, or 17 per cent of the total number. These two groups,
comprising amounts from 0.01 inch to 0.20 inch, make up 50
per cent of the entire number of days with rain. The rate of

decroass for larger amounts is very much slower. One rain
in four exceeds half an inch; one rain in ten exceeds one inch;
while 8 per cent of all daily rainfalls exceed two inches in
smount.

“Tha diffarences between stations are mostly in the per-
uentage of frequeney of the smallest group—amounts of less
‘then 0.10 inch. At Cvsgnas, for example, 61 per cent of all
- dail ﬁmm in amounts of 0.10 inch or less; at San Juan,
46 per cent; at Ponea, 30 per cent; at Lares, § per cent.

Mariss differ from all other stations in having
entage of froquency for the second group(0.11
an for the firet, - The number represent-
: fﬁm xmnp (9 10 0r less) for Cagm

is phenomenally large, namely, 160 out of a total annusal fre-
quency of 262. This ratio is not equaled at any other station
on the Island, the nearest approach being 96 in a total of 209
for San Juan, followed by 96 in 230 at La Carmelita (a).
Caguas has as many days with rain as Luquillo, which is the
wettest region on the Island, although the annual rainfall at
Caguas is but 68 inches, as compared with 136 inches at
Luquillo. Large differences are also shown for neighboring
stations. La Carmelita (1) and () are stations upon the same

plantation, but differing in elevation by about 1,000 feet. The
percentage of frequency for amounts from 0.01 inch to 0.10
inch for station (a), which has an elevation "above sea-level of
1,500 feet, is 42, while that for (8), with an elevation of 2,500
feet, is but 30, For amonnts between 0.11 inch to 0.20 inch
the percentages are respectively 13 and 15.

AVERAGE ANNUAL FREQUENCY OF DAYS WITH STATED AMOUNTS

OF RAINFALL.
o
A A
. ® @
alelalalalatslEi8]2|EE
"3 i (5] ] ] w { o {82l & ] o]
Statione. g gjgiglajegs § algls 35
HEREEE B R H
slsisls|als]z|e]2i2]ilz8
- - Fd f=4
BB B HE B
Adjuntas of4s 0 jrgjaalrofa6 rxfas! of 5] 181
AZUIFPe. ..o e ofsajar |13} 8 5 3t 5 ng
Aibonito. 4414117113l 0fuai 8 2f 4] 1§
A¥ABCo ..oiev it aiaes o] afrg |z 13 2e] of16{e3fr3 ] 8 3] 12
Aguadilia, (Colm) cerieiierenj 70837 | 26 38 |12 fxz 6 g iz ] 6F 5§ 15
Arvecibo (City)...vveennen 7 29l15{1a| ofax| 8] 81 3§ 4§ =
asjro |15 |rof1sioTra] 5 g 196
wlax sz of § 187
34 (a1 |15 (12§16 [ t0f 9| 4F 4] >4
Caguna, 32 1Bii13] 6§ 61 4§ 3] 1262
Candvauss 37 35|35 |tofr3faof 9 4F 5] 398
Cryey. ... 33 2t |1af 9f13| 7F 6| 3} 4] %%
Cidra ........ a9 |15f 8frr| g0} 37 5] 170
Coamo Bprin; JOo 15 7167 sb 71 72191 31 3§ &
Corozal cens 2B lar {6 frajroftal 6 4] 154
Paardo....cove e rarnsnntansnnns o706 ttlxglrofra} 71 71 ¢} 4§18
[y 1 glisi1z) 64{ 6] 34 71 4 3 2§ 3 6;
GORYRIDR vvvvevvnnrronescervennn.| 9350|2526 81 6§12) 7 3] 4] 146
Ifamaesao . tofeo a7 as |7z 1siafio] 4] 6§ 180
Isabela.... ro]32{37|15|10 12y 6] 71 3 T
Isclins. ... wiBiso |22 s {nafrgjr]nj b g b
Juana Diaz ........ o 8Yrpierf o) 71 st o8] s B 3} «
La Carmelita (A; .................. 796 {30 |10 gfragzo s fes{ 4§ 2 zg
La Carmelits (B) «..oviecervrnineas 7h7o 3¢ {23 piafes|7]z4} 8] 8] 228
Lare 7Bz |17 |6 a8 166 s} 8] 139
......................... Bdax |25 9 raieafzrrscas| B of 158
Luquillo (Ls Perin) 674 43z |axjarzqins|r| 9]t
Maoati.... o786l ofry] o} 6 5] 188
Maunabo . oflso{sizs|BinjBinm]g g 51 190
Mayagiiez. wi6 7138 lofral 3] 5] 186
POTCE: L iaegioassinnranre csnsssains 24 {16 10 51 4187 4} 4] 2] 3] &
Bioﬁedm‘.........,......‘...... g 90 2z 9¥ni 7% 9 g 4§ 210
San Germin. oo s gfzs 8 1|11 9fuai 9fro 4§ xe8
San Jusn ....... irfof a2 15| 9z 71 9] 3§ 3]
San Lorenzo 940513528 9fraj 81| 31 7] 223
Santa Jeabel............. 8f22{16 00 7] 63 51 30 4| 2] 4] &
'Utmdo (Snn Snlvsdor) 3 LTRELRE BE:] g 18] gl 5§ 6] 18a
v 7§83 32152 i s§ s 2§ 2 ;3
Y-bm (C lugeuio) sPo a3t |6 s 8|2} v 4] 6
Tan A ofs7is| 12 6Yro| 7§ 4] 4f 3] o7
Average {reqnem:y entireTaland,..] 855 |28 18 |3 frofre| 0 0] 4] 8] 168
vmgegreemgeol !requmy [
{entira island), Goofsylm ] 8] 6] 8} 61 8] 2] a]="
%100 per sent.
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THE LOCAL STORM OF SEPTEMBER 6.7, 1910,
IN PORTO RICO.

‘During the night of September 6-7, 1910, a wind and rain-
storm of considerable intensity passed over the northeastern
portion of the Island of Porto Rico. The damage to property
was comparatively small, and was confined almost entirely to
the north coast east of San Juan, and to the east coast from
Fajardo to Maunabo. In San Jnan and the suburbs of San-
tarce and Rio Piedras the high wind and torrential rains
played havoe with telephone and telegraph wires; the elec-
tric lighting and power system was temporarily put out of
service, plunging the city into intense darkness and causing
great confusion and alarm. .

During the morning and afternoon of the 6th there were
indications of the approach of a tropical storm ip the appear-
ance of the gky, the steadily incressing northeast wind and
slowly falling barometer, though the center was evidently at
a considerable distance to the south of the Islaud.* The wind
increased to a gale and the rain fell in torrents. creating the
impression in and about San Juan that the harricane was
upon us. As communication with the rest of the Island was
cut off during the early stages of the storm, this impression
deepened into conviction. The limited extent of the storm
was pot realized until the following day, when news came
from other parts of the Island showing normal weather con-
ditions over more than two-thirds of Porto Riea,

As the storm was upusnal in character, the cooperative ob-
servers of the U. 8. Climatological Service were called upon
for more detailed information concerning weather conditions
on the 6th and Tth. San Juan was within the area of greatest
violence, and an excellent epportunity was afforded to stad
the character and progress of the storm b{‘ means of the self-
recording instruments in the local office of the Weather Bureau.

Daring the early morning of the 6th the sky was compara-
tively free from clonds, a few strato-cumulus moving from the
portheast, while a fresh northeast wind was blowing with a
velocity above the normsal. - By 9 &. m., the time of the local
a.m, observation, the sky was about three-fourths covered,
five-tenths strato-cumulns moving rapidly from the northeast
and about two-tenths alto-stratus from the gouthwest. By 10
a. m. the entire sky was overcast and practically remained so
nntil the ¢lose of tge followin‘g day, preventing further obser-
vation of the upper clouds. Rain began about 9 a. m,, con-
tinued to noon, began again at 3 p, m, and continaed with
only occasional interruptions to about 4 a. m. of the 7th.
From 6 p. m. to 8 p. m. the rain fell in torrents. - The wind
and the {)ower clouds continued steadily from the northeast,
with increasing velocity, antil about 8 p. m., when a maxi-
mum wind velocity of 72 miles per honr was recorded by the
uregister in the office of the Weather Bureau. The barometer
indicated & pressure very nearly normal for the season in the
enrly morning of the 6th and until about 10 8. m. During
the early afternoon the pressure fell but little, allowing for the

asual dinroal variation, but the barometer did not respond to |

the ‘usual ‘diurnsl rise from ¢ to 5 p. m. At 5.45 p. m. the
‘barometer stood at 29.03 (reduced to sea level) having re-
mained nearly stationary for two hours; a sudden and rapid
fall now began to-a minimum of 29.76 at 7.20 p. m.; the ba-
rometer then rose. even more rapidly to 20.92 at about 8,15
-p- mi;and then followed the usual diurnsl rise to a normal
‘pressure.of 29.98 at 10.30 p, m.- The entire period of the fall

nd rise in the barometer was about.two bours and a half,
& 8.30 p.'m. the wind began to veer from northeast
and Iater to'east:southeast, While the veloeity steadity

decreased to about 30 miles per hour by midnight, althoagh
between 1 and 2 a. m. of the 7th the velocity again rose to a
maximum of 50 miles per hour, without, however, being ac-
companied by any marked variation from the normal course
of the barometer. Thunder and lightning were reported by
observers in all parts of the Island during the night of the 6-7th.

Reports from substations indicated tgat the storm was con-
fined to a8 comparatively small portion of the Island along and
near the east coust, and along the north coast from Fajardo
to & few miles west of San Juan, and extended southward to
Caguas, about twenty miles inland. Brisk to high northeast
winds, occasionally rising to hwrricane force, prevailed over
practically the entire storm area during the afternoon and
night of the 6th; the maximum velocity occurred generally
between 7 p. m. and § p. m., with a secondary maximum be-
tween midnight and 2 o’clock in the morning of the Tth. The
reports indicated a velocity along the east and northeast coast
fully as high as the maximum recorded at San Jusn. Most
of the damage throughout the storm area was caused by the
phenomenally heavy rains, which washed the cane flelds and
raised the rivers to unprecedented flood heights; several
bridges along the east coast were destroyed. The rainfall at
some stations broke all previous records for intensity durin
short intervals. There were two areas of excessive rainfalf
one with Naguabo as a center with a fall of about 18 inches
in 12 hours, the other with Comerio as a center with a fall of
about 13 inches in 12 hours. .Along the north cosst from
San Juan to Fajardo the rainfall was from 6 to 7 inches, At
Caguas, betwesn Nagnabo and Comerio, the total rainfall
was about 5 inches. Over fully two-thirds of the Island the co-
operative observers reported that the weather conditions were
about normal daring the entire day. Some trees were uprooted
in several localities within the storm area, but ‘comparatively
little damage was done to fruit trees by the high winds.

There was no conclusive evidence of an atmospheric whirl
in the pdsition of the uprooted trees and broken branches, a
point to which special attention was called in the request for
information, The steady northeast direction of the wind in
all portions of the storm area indicated a disturbance more in
the nature of a squall moving from east to west than & local
cyclonic storm; the rapid fall and rise of the barometer at
San Juan was distinet evidence, however, in favor of a whirl.
The utter darkness which prevailed just preceding and during
the storm made it impossible to observe the cloud movements,
The existence of a current from the southwest as ohserved at
the 9 a. n1. observation indicated a general condition favor-
able to the production of loeal distuFbances of wind and heavy
rain, and it is possible that a cyclonic whirl existed at some
distance above the surface of the earth,

Further study of the general weather conditions which pre-
vailed over the West Indies at the time will doubtless reveal
more fully the nature of the storm which passed over the
eastern portion of Porto Rico. :

Further details of wind and rainfall in connection with the
storm are given below. . '

_ HEAVY RAINS OF THE s7th (IN INCHES).
ot v

cererrrens GiGQ
ACCUMULATED AMOUNTS OF RAINFALL FOR SUCCESSIVE PERIODS
INDICATED, AT SAN JUAN.

Minutes.... 5 5 5 40 5 50 6o 8 100
Inches..... ook o.lzs axlw o.z; o.zgﬁ o‘sgs 1.3:7 1.46 1.‘71 1.05 2.6 3.98 4R
GRBATEST RAINFALL AT 8AN JUAN IN ANY PERIOD A8 INDICATED,
THBY vvvicre crrevrnt smin, jomin. smin. jemin. 1hr zhrs,  247rm.
Inohes iav.rdcanlnn 0.48 .91 2.0 3.43 o2t 6. 4%

*Tie of precipitation es actually recorded, 13 hrs. 10 min.

b1




28

CLIMATOLOGICAL REPORT: PORTO RICO SECTION.

ApriL, 1910,

NORMAL TEMPERATURE OF PORTO RICO, W. L.«

- Poito Rico, in common with most of the islands of the
tropies lying within the limits of the trade winds, has & warm
but equable and comfortable climate. The small geographi-
cal extent of the Island, the moderate elevation above sea-
level, and a constant wind, give to it a uniform temperature
characteristic of marine climates. The Island is about 100
miles long from east to west, with an average width of 40
miles, Whﬁe the mean elevatign is perhaps 600 feet to 500
feet above &ea-level. There is a narrow shelf of low land
along the east and west coasts, and a broader belt along the
north and south coasts. The hills and mocatains of the in-
terior rise abraptly from the coastal plain to elevations vary-
ing from a few hundred to 3,500 feet. Of the forty-three
stations named in the accompanying table of average temper-
atures twenty are on the low coastal plain. The remainin
stations have an average elevation of about 1,000 feet, of whicﬁ
twelve range in elevation between 1,000 feet and 2,500 feet.

Carefully made daily temperature observations extending
over a-period of five years in the tfopics, where changes are
small, will vield an average unnual value which is within a
fraction of a degree.of true normal value. In Porto Rico
the record of observations made under the auspices of the
U. 8. Weather Bureau began toward the close of the year
1898, and therefore covers a period of over eleven years.
The average length of record per station is about eight years;
only a few of the stations enumerated in the accompapying
table have a record of less than five years, while many of
them have been in continnous operation since 1899.

In considering temperatures of the atmosphere it is essen-
tial to bear in mind that observations are always made in the
shade. This is a matter of special importance in discussing
observations made in the tropics, where the contrast between
shade and sanshine is so much more marked than in higher
latitudes.

MEAN MONTHLY AND ANNUAL TEMPERATURES.
" The simplest expression for the temperature of a region is
its mean annual temperature for a series of years. The mean
annual temperature for the Island of Porto Rico as a whole is
76.3°, 8 comfortable and healthful temperature when accom-
panied, as=it usuelly is in Porto Rico, by the fresh winds of
the northeast trades and a relatively high percentage of over-
cast skies. - The stations on the coastal plain have a somewhat
higher mzan temperature—about 78° along the north, west
and gouth coasts, and about 79° along the east coast. At ju-
land stations the mean temperature is below 76°, varying
from 76° to 72°, according to elevation above sea-level and
other local conditions. The lowest temperatures are found,
ae-nsual; at the higher elevations-—at stations from 2,000 feet
10 2,500 feet above sea-level on the main divide, a range of
mountains crossing Porto Rico from east to west a little south
of the center of the Island.
" The average annual temperature of the Islund has varied
bt little from the -normal doring the past eleven years. In
:1901, the warmest year of the period, the average was 1.3°
- fibove the normal, and in 1907, the coolest year, 0.9° below.
- Daring the curvent year (1910) the temperature continues de-
-eidedly below normal to the present time—May. The depar-
‘tares: from year to yoar are indicated by the following figures:
S et Shams Bormn. oy detree below normal.
+ 3-degraen abiove Bormal. . - +0.9 Gryree b};{gx gggg:.
; m;&;‘; 'Eﬁ‘ﬂﬂi ’ ;g...‘o; ; g:ggz{: below mormal,
dogroe bolaw normal, . o } ,
'he aversge difference between the highest and lowest mean
| tempordtutes Tor all stations is 9.3°—at cosat stations
0% and at inland elationa H s 2.8°% -0
" =For tablo of mean

AVERAGE WINTER AND 3UMMER TEMPERATURES.

To those accustomed to the strong climatic contrasts of
middle latitudes the difference between winter and sammer
temperatures in Porto Rico seems small and insignificant.
While the figures do not show marked change, the contrast
is nevertheless very decided, as registered by the factor of
personal comfort.

Jauuary is, on the whole, the coolest month, with a general
average of 73.0°, while the month of August is, on the whole,
the warmest, with an average of 79.0°. The difference be-
tween the mean temperature of July, August, September and
October are, however, very slight, and are probably due to
differences in the rate of the wind movement, or to variations
in the amounnt of eloudiness.

During the ‘winter months the mean daily temperature is
15° to 76° along the immediate coast, decreasing to T4° over
most of the coastal plain. At inland stations the mean tem-
perature ranges between 72° and 68°, depending upon the
elevation of the station above sea-level.

Daring the snmmer and early fall the mean temperature
along the coast is 80° to 81°, although it frequently rises to
82° or 83° along the east coast. At elevated inland stations
the mean swimmer temperature varies from 7T4° to 76°. A
fairly constant difference of 6° to 8% is maintained between
the mean temperature of coast stations and the higher inland
stations throughout the year.

AFTERNODN AND EARLY MORNING TEMPERATURES.

While the mean daily temperature does not vary greatly
from month to mouth, t.l)le differences between the afternoon
and early morning temperatures, or the daily range as it is
called, is eomparatively large. At stations on the immediate
coast, like San Juan, or on the smaller islands, like Culebra
and Vieques, the diurnal range is influenced by uniform ocean
temperatures and is quite small, from 10° to 11°. At all in-
land stations—and practically all the towns of Porto Rico
are two or more milles from the coast—the mean daily range
is from 20° to 25°, according to local topography. At stations
along or near the coast the average daily maximum tempera-
tare 13 87° (varying between 84° in winter and 89° in snrimer);
the average daily minimwum is T0° (varying betwecn 66° in
winter'and 738° in summer). At inland stations the average
daily maximum is 84° (with limits of 81° ip winter and 87° in
summer) and the average daily minimum is 65° (with limits of
61° in winter and 68° in summer). :

AVERAGE DAILY MAXITMUM AND MINIMUM TEMPERATURES.
{Degrees Fuhrenheit.)

January, July, ' Tear. A

Stations. T - &

Max.! Min. | Max.| Min. ! Max.| Min, z

Coust: 8 (7o | 86 | 75 | 84 f 73 1T
s 68 88 75 86 I 143 14

e 83 By Yo 72 8Y b9 19

Mayagiies 86 6z 90 68 #3 i 65 23
Inland: Aibouito . 76 58 By 68 86. | 6z 19
Barros. 77 58 86 67 8z 63 19

{ayey . 81 50 BB 68 Bs 63 22

Coamo 36 62 91 70 ! ) 66 23

Lares, ... 83 58 90 65 | &7 | 62 25

The temperatnres quoted in the preceding paragraphs are
average values, and express the normal march of temperature
from day to day and from month to month during a series of
vears, and the normal variations during the course of the day.
1n the middle and higher latitudes, espocially in regions far re-
moved from the coast, such average values nsually differ widely
from the figures representing actual temperatures experienced
upon any particular day; in the lower latitudes, and especially
upon the smaller islands like Porto Rico, large departures
from normal conditions are exceptional and the tigures repre-
sonting average values do not differ greatly from those ex-
pressing the actnal temperatures experienced from day to day.

soo Report for. March. s ; B

$hly dnd
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MEAN MONTHLY AND ANNUAL‘TEMPERATURE OF PORTO RICO, W. I.

The fignres representing the mean monthly and annnal!months is not large, ranging between 73.2° for January and
temperature in the accompanying table are based upon daily 179.1° for Angust. The mean annual temperature of the coast
readings of the maximum and minimumn thermometers made | stations is between 78° and 79°.  There is a gradual decrease
by cooperative observers of the U. 8, Weather Burean during | in temperature from the coast toward the crest of the main
the period from 1899 to the close of 1909. The average: divide, which crosses the Island from east to west a little
period of observation for the 43 stations named in the table south of the central line; here the mean annual temperature
is 8 years; most of the records cover a period of 9 or 11 is about 72°. The difference between the mean temperature
years, while there is none for a period of less than 3 years. of the coast stations and that of the central mountain region
Of the total of 43 stations, 20 are situated along or near the is about 7° or 8° throughout the year.
coast, at elevations under 200 feet; of the inland stations, 12° The average annual temperature for the Island has varied
range in elevation from 1,000 to 2,500 feet, while the average from a maximum of 78° in 1900, to 2 minimum of 75.9° in
elevation for all inland stations is about 1,000 feet. ?1907, showing a range of only 2.1°. The variation in the

The mean temperature for the Island as a whole for the mean monthly temperature is also very small, ranging from
entire period of observation was 76.4° F. The difference about 2° for the summer months to about 4° for the winter

between the mean temperature of the winter and summer . months.

MEAN MONTHLY AND ANNUAL TEMPERATURE IN PORTO RICO, W. L.
{Iu degrees Fahr.)

- ‘ ; |
° * | g £ "

. g ba B & . & ks K = l 2 =

+ Stations, 2. | 8% 5 & & - . S . = g 3 E | E 3
58 1 E2 | § £ & T ) g Zz & ! 2 z 8 g

[Z 7 2 & 2 4 ] S 3 < | & 3 v A <

| | ! ol [ 1
Adjuntas 8 68,7 63.8 68.6 7.4 | 727 73-4 | 733 2.5 | e 73.2 72.3 o1, 71.8
Alto de la Bandera. . 3 | 694 | 604 | 700 } 73.2 | 732 | 7¢7  F44 | 739 | 737 | 730 713 0 jo.3 72.2
Aguadilla (Coloso) . 10 74.2 73.8 739 70.0 77.8 78.7 742 794 79-2 8.6 ¢ 76,6 75.1 76.9
Aguirre. ooiiiiiiin i o 10 w 76.2 754 759 78.0 8o.0 8o. 4 B0.6 81.4 i 813 8o. 7 7.5 iz 79-0
Aibonito,  .ovivies 5 | 670 | 67.6 | 63.8 | 70.8 | 723 742 757 | 7651 1 750 | 746 | yrx o, 680 71.8
Afiasco . 4 755 746 752 76.2 78.2 78.8 78.8 78.9 75.6 79.0 : 77.8 753 773
Arecibo 8 727 727 | 733 747 | 775 78.7 /8.8 7g0 | 7930 | 7.6 773 744 . 706
Bacupey and dobos 1,000 4 704 | o4 | 7L 72. 745 | 756 | 77 77-4 | 787} B4 764 | 726 0 40
H
BHITOR. covovaecion ol 2,000 7 68.5 68.6 69.3 71,2 73.5 75. 6 76.2 76.3 745 738 72.3 70,4 72, %
Baysmoén . o 75 17 73.7 741 74-5 7hi 1 779 78.5 78.9 703 70.6 7.9 77.8 75-2 77.0
Caguug ..... 250 11 7.8 72X 72.7 8.2 77.6 78.4 78.5 78.8 8.5 771 75.6 2.7 75.8
Candvanag . : 20 11 75 0 75.8 76.5 784 Bo. 1 8o. 5 do.6 Bo.g ! Bo.7 798 . Ao 75.7 78.6
Carmelita A ‘ 7 70.8 71.0 70.8 71.9 72.5 745 75-4 750 | 751 78 1 739 724 733
TONYEY . e \ 10 0.3 7.0 1 L2 72.9 75.3 771 78.8 8.2 7.0 h.6 T4 4 722 745
Cidta | 700 § 7nx ¢ yo.6 1 oyng | a4 L TAB | g6 76. 4 73.4 1 749 | 39 | 7o 735
Coamo. ..ol : 7 73-4 744 1 754 76.8 774 78.6 do.5 Br.1 795 790 7.9 75-9 775
Comerio. ....... 4 76. 4 71.1 7r.4 74.0 77.6 77.6 78.2 78.3 73-1 7.6y 75.2 73.2 754
Corozal . 1 72.7 734 72.9 75.0 76.9 78.0 78.5 78.7 79.1 78.6 76.9 743 76.3
- Culebra. 3 761 75-8 774 7.7 9.6 Br.a Hr.2 81.3 Bt. 4 80.6 28.9 7.t 79.0
11 77.0 76.6 76.8 78.4 Bo. 4 8o.9 81.6 B2.3 8.4 Bo.7 9.6 772 70. 4
-~

8 | 738 | w5 | 753 | 62 1 78 ) 9.0 1 790 ¢ 0.5 | 70.6 | B8 4 969§ 740 772
4 72.6 72-6 742 75-6 78.0 78.8 79-2 79-5 79-2 B85 7h-9 743 76-6
v 11 75% | 75% | 755 | 76.9 ! 78.2 | 79.4 | 8.4 [ So.2 | 798 | 9.3 | 7By 76.3 77-9
Ygolnnm, coivaesan 1,400 1% 712 71.8 71§ 732 74.9 6.5 77.2 773 76.8 759 74.8 2.1 74.5
JUanr DAz v v er suvn arianan 200 10 76,1 76.0 6.9 8.9 78.8 79.9 Bo.g 80.9 8o.g 8o.0 7.0 777 78.8
La! 3 74:0 | 76.5 75. 8 76.6 | 8.5 | 788 | 796 | 79.2 | 79.0 ¢ 77.8 1 759 | 739 771
7 709 | 78 | 734 | 753 | 766 | 77.0 | yn4 | Yo7 | 62 | 717 | 7u8 T4 4
9 L 725 ) 728 728 | j38 | 757 | 769 | 773 | 77 | 7R3 | 7B 7580 733 753
8 | 738 | 744 | 7.8 | 760 | 79.1 | 79.3 | 796 | 80.6 | Bo.o | 789 [ 773 | 75.6 77-5
it 738 74 | 797 | 764 | 784 79-g Bo.z | Bo.y | Box | x| yrz | 47 77.5
3 | 7.7 | 692 | 69.8 | 70.6 | 73.2 | 73 743 | 750 1 749 | 247 | 730 | 709 724
10 76.6 76.7 b7 51 79.0 80.2 81.7 82.2 83.0 81.9 81.2 78-7 77.9 79..7
10 4.4 1 -7 75t 76. 4 8.1 78.9 7.2 79-5 79.6 79-2 727 75.8 774
8 | 727 72.6 1 72.4 75§ 77.0 | 77.8 78.1 78.7 71 77-5 76.2 72.8 75.8
10 751 750 73.8 775 79.1 80.% 80.3 812 Bo.7 Bo.1 3.8 6.5 78.3
6 788 | 742 | 747 76.2 77.7 | 8.6 | 70.4 79.5 79.1 78.6 77.3 75.2 77.0
9 73-9 744 | 745 758 | 77.6 78.8 1 800 : Bo.x 80.2 [ 0.5 77.9 737 77-3
) £ 753 754 75.5 772 8.4 8o.0 8o.2 8o 6 8.7 1 8o.x 78.4 76. 4 78.2
8 72.9 7.7 3.6 72 8.0 78.8 78.8 79.4 79.0 78,0 76.9 73.7 6.5
. 9} %7 | 749 | 756 | 773 | 788 | 79.9 ! Bog4 | Bro | o5 | Boo | B3 | 757 781
Tenado (Ban Salvador) oo... 9 | yoq4 | 02| vo.3 | 719 | 939 o7s2 | §55 | 787 | 734 | o750 | vz | 709 | 73x
A T | SRRt ) 33 761 76.3 | 709 | 778 79.7 -1 Bo.x B1.1 813 | 810 | o7 | 79 | 76.8 788
< Ymoo;,,..........‘....,..‘.. e 10 73:8 740 T4 b 76.7 9.2 Bo.0 785 8o0.1 9.9 79-1 773 752 774
f vﬂm.‘..’;u.‘..,‘“..‘.;...am.;....‘......‘...ai s daien s IRT 1 133 737 5.4 72 78.2 78.8 9.1 78,5 78.0 76,5 T4z 75 4

s * Rievation changod to 350 toot duiring Jost 4o Youra of recard.
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RECORD OF EARTHQUAKE SHOCKS REPOf!Cl‘:tD
AS FELT IN PORTO RICO, W. ., 1899-1910.

STATION AND YEAR. DATE. REMARKS.
Adjuntas....1900  Feb. 13 About 9 p. m.

1903 July 27 Two shocks.

1606  Sept.27  Heavy, at 10.20 a. m,
Las Croces..1906 Oct. 20

1906 Nov.18  8a.m.

1907 Aug.30  12.08 p. m.

1908 Aug. 4 Two;at5a. m.and 10 p. m.

1908 Sept. 5 1123 p. m.

1909 Feb. 16 11 p.m.
Coloso...... 1899 Deec. 27 421 p m.

1900 Jan. 1 About 1.30 a. m.

1800 Feb. 13  Two; 9.00 and 9.05 p. w.

1900 May 10 535 a m.

01 Nov. 5 1144 a. m.

1901 Dec. 9 7.14 a. m.

1904 June 8

1906 Sept.27  10.45 a. m.

1907 July 5 4.25%. m.
Aguirre Central : .

1901 May 28 11.20 a. m.

1906  Sept. 27

1910 Apr. 15
Afiaseo.. .. .. 1906  Sept.27

1906 Oct. 20

1907 July 5 4.21a m.
Arecibo..... 1900 Feb. 13 9.19 p. .

1900 Qct. 2 815 p.m.

1901 Oct. 22 Light; 11.55 a. m.

1901 Dec. 9 Two; 7.97 8. m.

1902 Mar. 12 4.922 p. m.

1902 Aug. 10 Light; 3 p. m.

1962 Dec. 1 Light; 7.30 p. m.

1903 July 27 Light.

1908 Aung. 4

1909  Feb. 17
Arecibo (Jobos and Bacupey):

1905  Dec. 26 8.22 p. m.

. 1806 Oct. 20 About2 p. m.

1906  Nov.18 7a.m.

1907 Aung. 30 12 noon.

1907 Sept. 4 10.20 a. m.
Barros......1802  June 15 Light.
Bayamén ...1901  Oect. 22 11252 m.

1901 Dec. 2

1906 Sept.27  Strovg:; 10.40 &, m,

1907  Jan. 26  11.30 a. m.

1909 Feb. 17 Strong: 2.57 a. m.

1910  Mar, 3 About 1150 a. m.
Canévanas .. 1900  Feb. 13 9.15 p. m.

1900 July 21

1900 - QOet. 2 - 815p.m.

1901 Dec. 9 = 7.30a m,

1901  Dee. 23

1902 June T ‘Blight.

1903 QOet. 9 -

19064~ Qet. 81 Light

1905 Dec. 26 8.35p. m.

1806  Nov. 17T = 10.15 a. m.

1007 7 Aug. 17 ,

1907 - Aug.30 . :

1908 Mar. 26 Blight; 6.55 p. m.

4908 - May 17 - - Slight.

1808 ‘Sgg!f. 5 o Slight,

; Feb, 1T . \

STATION AND YREAR.

Carmelita (1), La:
1903
1994
146064
1905
1406
1906
1906
1907
1907
1908
Y08
1908
1909

1901
1901
1602
1902
1403
19006
1907
1907
1908
1909
1910
1910
. 15899

Cayey ......

Jidra. .. ...

1800
1900
1901
1901
1903
1908
1909
1906
1900
1903
1903
1906
1907
1909
1901
1902
1906
1906
Gudnica Centrale:
' 1903
1900
1601
1901
1902
1908
1903
1905
1906
1506
1807
1908

Coamo
Come’o F’ls..
Corozal. .. ..

Culebra. .. ..
Farjardo. ..

Humacao.. ..

6
1906
1908
1940

1809
Ingéuio (Central),
« 190

DATE.

April 1
J xﬁy 4
Dec. 18
Dec. 26
Sept. 26
Oct, 13
Oct. 20
Jan. 27
July 5
Aug,
be}ﬁ
Oet.
Feb.

Ang. 20
Dee. 9
May 22
Nov. 30
Oct. 9
Sept. 27
Aug. 17
Aug. 29
Sept.
Feb.
Mar,
Apr,
Aug.

B
13
5
30
17

i

1

O ST QD =T O

June 25
Oct, 2
QOct. 22
Dec. 9
July 27
Sept. §
Feb. 17
Sept. 27
Feb, 13
Feb. 19
Oct. 9
Oet. 12
Jan. 28
Feb. 17
Dec. 4
June 7
Sept. 27
Dec. 38

dJuly 27
Qct. 2
Oct. 22
Dec. 24
June 7
July 27
Oct, 9
Dec. 26
Sept. 18
Nov.13
Ang. 17
Sept. 6
Feb. 17
near Yabucoa:
Sept. 6
Oct. 20
Feb. 17
Apr. 15

REMARKS.

6 a. ni.

10 p. m.

9.15 p. m.

8.45 p. m.

Strong; 9.30 a. m.

3.30 a. m.

4.10 p. m.

About 11 a. m.

4 a. m.

4 a, m.

Two; about 12.15 p. m.

About 6 a. w.

Ratber stronger than usual,
2.55 a. m,; light, 3.05 g. m.

Strong, 4.00 a. m.

§ a. m.

11 a. m,

Two light; 7.30 p. .

B p. m.

Strong; 10.50 a. m.

4.05 a. .

12 noon,

12,15 p. m.

2.15 a. m.

About 11.50 a. m.

5.25 p. m.

Two between 11.15 a. m.
and 12 noon.

Strong.

Strong; lasted 5 seconds.
7.10 a. m, ;
Three strong shocks.

12 noon.

9.10 p. m.

10.57 a. m.

Quite severe; 3 a. m.
4.30 a. m.

1.30 a. w.

Two; about 10.40,
9.45 p. m.

Several shocks; 8.15 p. m.

4.30 a. m.
2 8. m.
Two; 6.15 and 9.30 2. m.

8.45 p. m.

Somawhat strong; 4.15 p.m.
12 noon.
2.356 a. m.

Strong; 10.45 a. m.
4 p.m.
2.03 a. m.
5.28 p. m.

Continaed,



CLIMATOLOGICAL REPORT: PORTO RICO SECTION,

44 Joxe, 1910,
RECORD OF EARTHQUAKE SHOCHS REPORTED | STATION AND YEAR. DATE. REMARKS.
- 'AS FELT IN PORTO RICO, W. 1., 1899.1910. Naguabo....1909  Feb.17  2.45a. m.
[Continned from May Issue,) . . > R L4
STATION AND YEAR. DATE, REMARKS, Morovis,.. .. iggg gzp 2% '%‘;v%st;ctmxﬁ, }112'4‘ & 0.
Isabela......1899  Aug.13  Evening. Peis P B ot
1899 Dec, 7 4. 2lp.m. efivelas ...1907  Sept.16  Light.
1800  Feb. 13  Two; at9.01and 10.03 p.1n. | Ponce ...... 1901  Aug. 3 4.30a m.
1906 Oet. 20 4.20 p. m. 1903 Dec. 20 Strong but of short dura-
1906 Nov.18  7.30 p. m. tion; 3.21 a. m.
iggg ﬁx;g. 33 Hom 1904  Mar.14  Strong; 6.30 8. m.
1% 5 y 9 p. m. 1904  Dec.14  9.05 p. m,
908 ept. 5 1905  Dec. 26  Btrong; 8.25 p. m.
] . 1406 Oct. 13 3.25 a. m.
Isolina,La.. . 1899 = July 10  About 10.30 (%) 1908 A?:g. 4 620 :. E slight damage.
"1899  Sept. 4 1045 p. m. 1908  Aug.13  Very strong; some dam
A . : ; age
1900 Feb. 13  Two; 9.15 and 10.08 p. m. t y %
oy o 19 o P o walls of postoffice
ct. . m. buildine: -
1900 Qct. 2  Twoshocksabout9.45p.m. p:i-enlﬁ% ?eﬁfc?ﬁnt:&'
1900 Oct. 29 Slight; 5 a. m. a. m. ’
1900 Oct. 30 - Blight. 1908  Oct. 31  Two strong; 6 and 8 a. m,
1900. Nov.16  8a m. 1909  Feh. 17 Strong.
1900 Dec. 8  345a. m. 1909  Mar. 7 1lla, m.
igg]i g‘?n; lg 6.45 a. m. Rio Blanco..1909  Feb. 17  Two hard shocks; 8 a. m.
a
1901 Aug. 3 . Tworathersevere;4.20a.m. | lio Pledras. 1902  Nov.30 La;tgg(@z;.bout 30 seconds;
1902  May 19  1.15p. m. LUt
1904 Jug 9 9.90 E . 1906  Sept.27  lasted aboat 40 seconds,
%ggg f‘pr' lg é%g' m, %8}iasrintg east-west;
une .30 p. m. -x0 4. 10,
iggﬁz ?ept-g'sf }gég a. m. San Germdn.1901  June 1  Slight; 9.35 a. m.
an. .25 a. m. 1901 Dec. 15 a. m,
1907 Aug.30 12 noon, 1902 S:;t_ g T8 8. m
, 1907  Nov.10 945 p. m. 1906  Jan. 18 About 8 seconds; 6,15 a, m.
. 1906 Sept.27 About 12 ds; b
Juana Diaz. .1901 Oct. 22 11.95 a. m. ¥ Ofu= b '1sgcon iamag a;
: of - buildings damaged;
1902 Jan. 5 6.05 p. m. 10.45 a. or
1902 Nov.30 8 p.m. 1908  Ang. 4  About 6 seconds; 6.45 a. m.
1906  Sept.27  10.40 a. m. a0
1906 Oct. 20  3.40 p. . SandJuan....1899  Mar. 22 4.2{?_ p. m. at Puerta de
. ierra.
1609 Feb.17  AboutZor 3 a. m. 1900  Oct. 8 718 p. m.: 5 seconds.
Laiss. ... 189 Iv 1 . 8 p.m. . 1900 QOct. 29  Slight; 4.20 a. m.
4jas 899 July 10 Strong; 8 p.m.and 2 a. m 1901 Oct. 22 Sharp, 2 or 3 seconds; 10.24
. a. m.
Lares. ...... 1904 - July 2 10.05 p. m. 1901 Dec. 9  6.30 8 m.
1605  Dec. 26  8.30a. m. :
1906 Oct. 20 403 p. m }gog .{)une 1613 gly ?lsmograph; 7.258. m.
EE P E 0 ec. 3 ight; 5.29 a. m.
Manatf.. ... 1900 Feb. 13 1806  Sept.27 Short,’sha.rp vibrations ap-
1900 . Dec. 6 3.50a m. parently cast-west; bay
1801 - Dec. 9 Ta m. agitated but no wave;
1902 Mar. 12 3.53() 1906 o 3 L 1%47.30 to 10.48.20 a. m.
1906 Dec. 26 840 p. m. - et. ight; 3.16.50 p. m.
1906 Sept.27  10.42 (1); lasted 30 seconds. 1906 Qet. 20  Slight; 4.10 p. m.
1906  Oct. 6  Light; 4.03 (3 1906  Qet. 81 Slight; 11.07 p. m.
1909 Feb. 17 250 4. m. 1906 Dec. 14 Slight; 2,58 a. m.
; 1910 Jan. 25 1907  Ang.17 Ehort, sharp; 4 a. m.
G S : 1907 = Ang.30 ight; 12.15 p. m.
L Mariopo, ... .1907 - Bept. 4. 11 a. m. 1907  Sept. 4  Light; 10.40 E. m.
1908 t, b . 1909 Feb, 17 Sharp; 2.50 a. m.
Sl 1909 o Feb. 17 Light. 1910 Apr.15  525p.m.
: "*‘f‘*"“""‘*"ig.’?? ’8‘"”‘? ég ;J‘iw& . San Lorenzo.1901  Oct. 22
SE T 02: 9 @ Santa Isabel.1901 ° Dec. 9 = 725 a. m,
Oet. 93 5 1908 Sept. 27 .
Bept2b S 1810 Apr.15  Light; 5.20 p. m.
Ang.81 - Light; 5458 m. Toa Bajs.... 1800  Oct. 2
S T R ' Continued



52 CLIMATOLOGICAL REEORT: PORTO RICO SECTION. Jury, 1910.
RECORD OF EARTHQUAHRE SHOCKS REPORTED. 1 Vieques—Continued.
AS FELT IN PORTO RICO, W. 1.,1899.-1910, ~ 1906 Bept.27  Strong.
1909  Nov. 2  Light.
{Continued from June Issue.]
. Yanco......1899  July 10  Two.
STATION AND YEAR. DATE. REMARKS. 1901  Ang. 13 Strong,3 or 4 seconds; 4.80
" Utnado (San Balvador): 3. m.
1901 Aug. 3 1901 Dec. 9  Moderate, 3 seconds; 7.15
1901 Aug. 16 a. m.
1901 Aug. 5 1906 Sept.27  Two slight; 10.30 a. m.
1901  Dec. 9 1909  Feb. 17 3a m,
1902  Jan. 19
1802 May 19 The list of Porto Rican earthquakes published in the May,
1903.  Feb. 18 8.30p.m. June and current numbers of the Climatological Report con-
1904 July 2 945 p. m. tains only such brief notes as have incidentally been reported
190% Dec. 13 9 p. m. to the local office of the U. 8. Weather Bureau in San Juan
1905 1\:1ay 13 9p.m. during the past ten years by the cooperative observers of the
1906 Feb. 4  9a. m. Bureau. The time of occurrence noted in the list is presum-
1906, Junel2 545 p. m. ably 60th meridian time, as that is the time in general use in
1906 Sept. ZZ Strong. Porto Rico, but no great degree of accuracy can be claimed
1907 July 3 , for the reported times, as there are but few standardized
1907 Aug. 22 L%ght. clocks in Porte Rico. During the ten’years covered by the
1807 Aug.30  Light. record only one earthquake of moderate iptensity was expe-
1907 Sept. 4 Light. rienced, namely, that of the 27th of 5 1906. The time
1908 Sﬂe‘pt. 4 of oceurrence of this shock was accurately noted by the ob-
1909 Feb. 17 3a. m. server of the U. 8. Weather Bureau at San Juan, who was at
his desk facing the clock at the instant that the shock began.
Vega Baja..1906 ~ Sept.27 - 10.80 a. m. - There were short, sharp vibrations, apparently from east to
: 1908 July 81 Three slight, between 6 | wegt, judged from the movement of the doors. The seismo-
and 7 a. m. graph at the U. 8. Geodetic Survey station on the Island of
1908 Aug.12  3.40a m. Vieques indicated heavy shocks from 10.20 a. m., to 10.22
1908 Sept. 5 Quite severe; 1145 8. m. | g . local time, and light shocks for twenty minutes longer.
1908  Dec. —  About 2 a. m. At the office of the U. 8, Weather Burean in San Juan the
shocks were heavy from 10.47.35 a. m., to 10.48 a. m., 60th
Viegues: : - .. 1899 Jan. 1 Abont 4seconds; 5.30 p. m. | meridian time, and light for twenty seconds longer. No great
* 1000 Oct. 2 Pretty sharp, lasted about . amount of damage was done to buildings in San Juan. Walls
‘ 3 seconds, were cracked in some buildings, and in a few instances mortar
1901- . Oct. 5 . Moderate. fell from the ceilings, but no one was injured.
1901 Oct. 29  Moderate. The severest local earthquake within the memory of living
1902  May —  Two slight during month, | Porto Ricaus was that of 1867, which caused a great amount
1902 June —  Three slight during month. | of damage to buildings in San Juan, and drove practically all
1908 - Feb. 24 = Light; 3.30 p. m. residents of the city into the suburb of Santurce, or into the
1903 Oct. 9 - 8p.m. interior of the Island. Additional shocks, but less severe,
1908 = Nov. 3 occarred at intervals during the succeeding months of Decem-
1905 - Mar. 15 , ber January, February and March, while lighter shocks were
June 21  3.30p. m. experienced for a still longer period of time,

1906



