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TEMPERATURES

X

KINGSTON JAMAICA

The mean temperature of o day at any place is the sum of the 24 corrected readinge of the ther-
mometer taken at cneh hour of the duy n’d night divided by 24 ; the mean temperature of a month
is the sum of the daily means divided by the nwuber of duys i1 the moeuth; the mean temperature of
a year is the sum of the montily meuns divided by twelve; and the mean temperatures of, or at, the
place, is the sum of the anuusl means divided by the number of years of observation

Now it so happens that all over the world the mean tomperatuve of a dav does no' greatly differ
as a tuie from halt the sum of the maximum ond minimum  tewperatures of the day; and as a con-
seguence the mean tempe ature of a month at any place does not greasly differ from half the sum of
the mean maximum and wivimun temperatures of the mouth.

Again it is found thut the mean emperature of o day may be found with considerable accuraey
by taking the mian of the temperatures at certain definite hours; but the hours differ at different
places and in diffiren: lutitudes, and care must be taken in the application of this method.

Now the uniformity of the climate in Jamaiea assures as tat if by careful study at one or two
places these methods conld be reduced 1o rul-. they would be found very useful for sll other places in
Jamaica,

As it was elearly impossible to attempt nourly readings at any station in Jamaiea it oceurred to
me to ascertain the i an temperat re ar the © inchona Plantution or Hill Gardens from the temperature
six feet below the sarface of the ground there At that establishinent they had a spoeially construeted
thermometer six feet in length ; and I asked t:e Hon W. Fawcert, Direct v of Public Gardens and
Fluntations, to have the instrumont pat in the ground and carefally read.  Tuis was done for five com-
plete years and more; aud then the instrument was taken up and carefully compa ed with the standard
thermometer in order to as:ccrtain its error.

Mr. Faweett made numerous comparisons on four days in April, 1897, with a general result that
0% 4 should be subtracted from the readings of the six-foot thermometer; but the comparisons were
difficult to make as the difference between the six-foot aud the standard varied slightly continually.

The following table shows the results of these investigations; the temperatures of the air were
taken by thermometers in a Steve :son screen four feot above the lawn ; and all the readings have been
correcied for instrumental errors. It is to be rem-mbered that we are chiefly interested in the las{ line
only showing the means for the five years.

Temperatures at the Cinchona Plantaiion or Hill Gardens
Means for the 5 years 15892-96 inclusive.

e g1
Temps. of the air, Temp | A
8 fest - ."‘-IN A 4 B.
Month. i T under |< ::_ =+ ———
T a1, 5 pm Meax. | Min. | ground. = &1 g f 2
| =
e | .
o . e ° | e o ° ° -
January . 545 1 1.4 685.8 | 5.4 60.8 58.6 58.0 58.3
Febroary - 846 ! 61.8 65.6 | &2.5 | 8.1 58.0 58.2 58.1
March 5 [ 62.3 © 68.4 [ &3.8 ; 59.8 59.1 59.1 59.1
April i 62.6 | 66.1 . 54.9 | 59.7T 59.5 60.8 60.2
May ;639 67.5 ! 5£7.2 | 58.3 6.4 62.9 62.2
June LobgL2 Y. .% | 58.2 60.5 63.0 64.3 63.6
July 66.7 7.4, 588 6i 8 64.0 64.5 84.2
August 67.3 1.8 1 589.0 62.8 64.4 85.0 64.7
September 65.9 0.1 68.9 62.9 63.5 64.2 63.8
October 64.5 6=.4 | 058 2 2.4 52.8 63.0 62.6
November 63.9 67.8 | 46.9 62,1 51.4 61.7 61.6
Uecember 62.0 55.6 i 54.2 - 6L.7 58.8 69.4 59.1
{
| —— PR, — ——
.i [ , .
Meazn .. 69.5 | 6+.0 | 68.0 | 5.3 | 6.2 61.2 | 61.8 61.5
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The column A. contains the mean monthly temperature computed from the formula
M+m o -
—5— -1
where M is the mean monthly maximum and in the mean monthly minimum.
The colomn B contains the mean of the monthly temperatures at 7 am. and at 3 p.m.
It will be noticed that the mean of the figures in A agrees exactly with the mean annuel under-
ound temperature, 61°.2; while the mean of the figures in B is a little larger. But we cannot yet
decide which formula is the better of the two: and so we shall take the mean of A and B, given in the
last cclumn, as the mean monthly temperature of the air

The mean monthly temperature of the uir varies from 58°1 in February to 64°.7 in August, with
a range of 6°.6; while the mean monthly underground temperature varies from 59°.7 in April to 62°.8
in September, with a range 3°2, or about one half that of the air.

The lag of two months between February and April, and of one month between August and
September, is smaller than I had expected ; and the range is somewhat larger ; with the general result
that greater care should have been tauken to eliminate diurnal variation®, which may affect our final
result of 61°.2 by a few tenths of & degree.

Now the Hill Gardens are 4,907 feet above the sea-level; and the question arises, doss the same
relation exist between the underground temperature and the different temperatures of the air at or
near the sea-level? To answer this question it was decided to move the six foot thermometer from
the Hill Gardens to the Parade Gardens in Kingston ; but it was unfortunately broken on the way.

In July, 1898, the Weather Bureau at Washington established a Meteorological Observatory at
Halfway ‘L'ree, Jamaica, with self recording instruments, so that the temperature of the air is recorded
every hour, day and night; and the results are published in the U. 8. Monthly Weather Review.

Now the temperature at Halfway Tree wiil not be guite the same »s in Kingston : and the method
of exposure may produce further difference: for while the thermometer screen is 4 feet above the
groind at the Parade Gurdens in Kingston and about 50 feet above sea level, it is above the roof of the
buildings at Halfway Tree, 38 feet above the ground, and about 318 feet above sea-level.

But still we can ascertain the relations snfer s¢ of mean monthly temperatures, maxima, and
minima. .

The results for 1899, 1900 and 1901, are given in the following tables: they are highly satisfactor y
the formula A - B seems to give the mean monthly temperature with great accuracy.

2 .
The formula C, ¥ am. + 3 pm - 11 p.m., is not sufficiently accurate. It suits the baromseter
3
exactly, that is to say to the nearest thousandth of an inch. (See W.R. No. 192, or rather, Table
VIII. Errata, Vol. IT); but it does not suit temperatures.

The forumla D, has never boen used by me: it has been adopted to & certain extent by the

U. 8. Weather Bureau.

* The inatrument was read at 7 p.m. and 3 p.m. and the mean of the two readings was recorded for the day.
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8
The results for 1900 and 1901 given in the above tables confirm those for 1889, and leave little to

be desired. The formula ‘—5%——3 gives the mean monthly temperature with an average error of 0°2
only, while the greatest error in any month during the two years is only 0°5.

We clearly cannot d. better than adopt E '; B for any plece in Jamaica; but A may be ussd

alone, or B may be used alone, in cise any instrument at any station was out of order for a shorg
time. - The rule is therelore:—add together the 7 am. 3 Jpm., Max., and Min. temperatures;

substract 2° from their sum; und divide the remainder by four to get the mean temperature of the
day. And by employing monthly means, we similarly get the mean temperature of the month.

As already stated it was at one time assumed that the mean temperature of the day would be
given by Thm-F 8 pan F 1PN 4ng certuin results were deduced and published in W. R. No. 123
We now propose to revise those results for Kingston and to extend them to the whole time the
Weather Service existed, or rather to the complote years 1381 to 1893 inclusive.

Summary of Kingston Temperatnres for each Year,

: i k ! i
- ‘ : j Hizhest Max. ani Lowest Min. and
Year. Mean. | 7am, 3 pm. Max Min, date. date,
A S T
i H
— e
1881 L0 } 75.7 82,0 1 87.2 | 71,2 93.8 [ Joly 7 60.8 | Jan. 13
182 o] TR {, T5.B 84,00 80.4 | Th.2 | 92,2 | Aug 27 61.5 | Feb. 6
183 7.0 7506 mi1| 868 715 8.8  July28 | 635.6 | Deo. 10
1884 a5 o8 895 less | 107 9s7 J Sep. 18 62.3 | Feb.7
1855 o] T, 1758 84,31 86.9 /71,6 95.2 | Nov. g 5%.2 | Dec. 29
1886 1 T9.5 | 75.6 ; S4.5 | 89.0 | 70.9 | 96.4 | Oct. | | 62.2 | Jan. 26
1887 784|746 [ 83,1 | B8 694 | 938 | July 2 ‘ 58.7 | Tec. 4
1288 B T 61 S B - i FHot o Es.Y  TOT B ! July 28 £9.6 Jan. 5
1269 L 70T | 75,6 85.5 | 895 | 70,9 | 94.3 | July 28 £0.0 | March 2
1£90 T6.2 | V4.1 | 84.1 1 87.9 | 69.8 | 94.4 | July 31 60.2 | Feb. 4
1891 Lol Ta 1 l8e s 1875 7Lt 96,7 | Aug. 20 61.5 | Jan. 27
1892 L 78.1]73.6 1 88.4186.7]70.7| 94.8 | Juy 11 63.0 | Feb. 2
1598 . ) T7T.9 | 73.3 | 83.2 | 86.5 | 70.6 | 92.9 [ July4 63.8 | Mar, 17¢
1894 .1 78.078.T|83.3186.7]|70.2 92.9 June 22 | 61.2 | March ©
1595 | 78.6 1 7T5.7 | 84.3 | 87.5 | 71.0 | 94.6 i Aug. 17 62.8 | Deo. 21
1896 .| 78.2 | T4.2 | 84.7 | BT.8 | 7Ly | ¥3.9 * July 13 62.7 | Jan. 15
1897 7911742 [ 84.7 [ 87.8 {717 | 94.0 | aug 9 62.0 | Jan. 12
1898 » 8.2 | 75.3 | 88.8 1 86.9 | 70.7 | 93.5 | Jan.13 62.6 | Nov. 12
Means .1 73.8|74.684.2 | 87.5|70.8| 94.1 ,’ RS 61.3
i

* And December 7.
+-And July 17 and September 21.
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Summary of the Kingston Monthly Temperatures.

Average Average
|

Month, | Mean. 7Tam. | 3pm Max. Min. Highest Lowest

: Max. E Min.
- -3 ' b4 __O o Q_— A4 i IV -

January el Th8 a6s8.9 | 83.1 86.1 67.0 90.1 § 62.8
February vl 5.7 6ot | 82,7 5.6 67.0 89.3 | 63.2
March . Ll TELE 0 T8 82.8 85.6 67.8 89.3 63.9
April Lo TRl2 ) 749 84.3 8.3 70.0 90.1 : 6.6
May poveig | oT8ld 83.7 87.0 72.5 | G0.2 68.9
June s PO I I S A 85,2 88.2 73.7 g1-8 70.4
July o Lb 8L T8LT 8u.4 84.3 | 73.4 93.4 70.4
August L N3 I B B i<+ B3.7 £9.5 T3.4 92,6 i1
September .- L1 BULT 76.9 =5 .2 89.2 73.5 92.38 70.7
October o .. 7902 T75.8 54,5 8.0 T2.4 91.8 68.8
November .| 78.6 V3.4 85,3 87.9 T0.7 91.1 ; 66.6
December ..l 76,9 ] .7 83.3 86.7% 68.4 90.5 : 63.7
Means .0 78.8 t 7%4.6 s4.2 | 87.8 70.8 { 91.0 67.2

The first thing which attracts our attention is the break in the 7 #.m. readings in tie first table;
from 1%81 to 1889 the mean is 75.°5; from 1890 to 1898 the mean is 73.°7. During the first nine
years the screen was as well expused as possible ; during the last nine years the screen was moved to
the Parade Glardens, which had been recently planted with ornamental shrubs of all kinds. Of late
years these shrubs have grown into trees, and gave anxiety as to the exposure of the screen; but it
appears that the exposure was bad at first, and hes not become worse with the growth of the tress.

But it is to be neticed that the daily Maximum temperatures, which occur shorily after noon, are
in uo way affected by the ornemental shrubs or trees: the sun is then vertical or mearly so, and of
eourse the screen is exposed to its full blaze; the same applies to the 3 pm. readings; and again the
Minimum reedings have not been affected.

It is therefore to be hoped that the Mem temperatures are not greutly affected as computed by
the formula A -+ B.

But when we look down the Maximum colump we are gurprised to find that the two lowust resnlts
oceur in 1854 and 1893, near the times of the Sun-spot Maxima, and tuat tho highest result occurs in
1889 at the time of the Sun-spot Minimuam. These effects are reproduced in the inean temp:rature
eolumu ; but without doubt we ought to look to the mean of the daily Muxima throughout tae yvaar to
show any variation in the intensity of Solar radiation.

Now the connection between the Sun-spot period and the Rainfall in Jamaica® was shown by
reducing the irregularities by taking the m~an of any three years as the mean of the middle year; and
applying this process to the mean Maximnm femperatures we get the following tudle : —

Moan Mux. (smoothed) for middle of each year.

18K2 86.8
1883 - %65
1884 &6.7
1885 87 .4
1886 88.1
1887 .. 88.7
1888 88.9
1BR9 . 88.8
1890 88.3
1841 87 .4
1842 . e 56,9
1893 : 86.6
104 86.9
1885 87.3
1896 . ' 87.7
1887 - B7.5

* Naturs. Vol, 48, p. 300
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The following disgram gives the curves of Sun-spot frequency aceording to Wolf (Nature, Vol
58, p. 80}, of Mean Max. temperatures in Jamaicn, and of the Jumuica Rainfall.

It will be noticed that th» agreement between the first and second curves is remarkably close, and
that there are about 2° in meun Max. temperaturc between the Relar Max and Min.
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In the Rainfall curve irregularities will be noticed near the dotted curves; from the middle of
1887 to the middle of 1890 the rainfall was less thao it should have been ; and from the middle of 1891
to the end of 1895 it was greater tian it should have been.

Attention is strongly called to these irregularitics because in 1892 it was assumed that the curve
would recover its position, and 2 smaller rainfull for the next few years was predicted ; but 1898
proved unusually wet, giving the smoothed max for the middle of 1892,
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The following table gives the Rainfall in Jamaica from about 20 Stations ;:—

Rainf .l Smosthed. Rainfall. Smoothed.
Yoar. Year,
In. In. In. In.

1866 53.65 1884 56.90 58 .67
1867 64.47 61.495 1885 59.86 69.12
1568 67.7 62.55 1386 90.61 73.71
1869 55,37 T0.85 Fati T0.66 V.79
1870 8Y.43 G4 . 9o 1888 2. 11 T2.31
=Tt 5. 04 61.57 12<9 74.15 70.23
1872 45.18 52.7 64,42 74.42
1873 63.06 59.06 8¢ 84,70 T4.03
1874 8. 94 61 .47 EE¥ 72.93 81.39
1875 52.42 f1.24 L 86. 49 78.29
1876 . 71.83 64.06 1894 75.39 77.83
1877 L) 65,49 72.086 1533 . 71.62 71.87
1878 76.42 TT.RO 1896 G861 72.61
1879 85, 84 73.47 1-97 .es 77.54 73.85
1820 a5 ,44 TU.96 18988 . T5.84% 79.08
1831 63, 6O 60, 4 1899 . 55,82 T6 .44
1882 &7.87 61.41 1900 689.65

1553 54,26 S8.01 1401

Montego Bay,

Jan. 17th, 1902.

Maxwernrt Haztr.



