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XXX, Experiments to invefligate the Variation of Local Heas.

By James Six, Efy.; commanicated by the Rev. Francis.

Wollafton, LL.B. F. R. S.

Read June 10, 1784,

EING defirous of inveftigating the variation of local
heat, I made the following experiments..

On the 4th of September, 1483, I placed thermometers in
three different ftations ; one on the top of the high tower of
Canterbury Cathedral, about 220 feet from the ground; ano-
ther at the bottom of the fame tower, at about 110 feets
and a third in my own garden*, not more than fix feet from
the ground. They were all carefully expofed to the open air
in a fhady northern afpet ; the loweft was as little liable to be
affected by the refletion of the fun’s rays as the elevation
would permit, the fecond flill lefs, and the higheft not at all.
They continued unremoved in their feveral places, where 1
vifited them daily for the fpace of three weeks, and minuted
down the greateft degree of heat and cold that happened each
day and night in their refpeive ftations +.

* This garden is fituate not far from the Cathedral, at the extremity of the

buildings on the north fide of the city;
t The thiermometers here made ufe of were confirudted to fhew the greateft

degree of heat and cold which happened in the obferver’s abfence (defcribed Phil,
“Cranf. vol, LXXII, part L), which rendered them particularly convenient on this
occafion, They had hung together for fome time, and feldom dificred half a

degree from each other.
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By thefe obfervations it appears, feeT'able I that, notwith {tand-
ing fome irregularities, theheat of the days at the loweft ftation
always exceeded that at the middle, and ftill more the heat at the
upper ftation. As in many inftances the higher regions of the
atmofphere have been found to be colder than the lower, and
the thermometer in the garden was more liable to be heated by
the refletion of the fun’s rays from the earth than the upper
ones, a difference of this kind might have been: expefted: But
I was greatly furprifed to find the cold of the night at
the loweft, not only equal to, but, very frequently, ex-
ceeding the cold at the higher ftations. As I withed to know,
whether thefe variations would continue the fame in the win-
ter, when the weather was colder; and whether a thermo-
meter, placed at fome diftance from the city, having an eleva-
tion equal to that on the top of the Cathedral tower, would
agree with it; on the 19th of December, 1783, I dilpofed
the three thermometers in the following manner: one in my
garden ; one on the top of the high tower, as before; and the
third on the top of St. Thomas’s Hill, about a mile diftant
from the city, where, at fiftecen feet from the ground, it was
nearly level with that on the Cathedral tower. TableIL con-
tains the obfervations that were then made *. The weather
at this time proving cold, favoured the experiment ; and I now
found'the feveral thermometers nearly agreeing with each other
in the day-time : but in the night, the cold at the lower fta-
tion exceeded the cold at the higher ones rather more than it
did in the month of September, when the weather was
warmer.

% The few omiffious in this Table were occafioned by the feverity of the cold
preventing my attending at a proper time the thenmometers, which were at a

At

confiderable diftance. from each. other..
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At the time of taking thefe thermometrical obfervations, 1
likewife noted the different difpofitions of the atmofphere in
other refpes: fuch as the preffure, moifture, aud drynefs of
the air; force and dire&ion of the winds; quantity of rain;
whether the appearances of the fky were clear or cloudy, &c.
as I apprehended the local variation of the thermometers might,
in a certain degree, correfpond with fome particular change in
the ftate of the atmofphere.

The event anfwered my expefation in a fingular manner
in refpe&t to the no&urnal variation ; for it generally happened,
that when the fky was dark and cloudy, whatever was the con-
dition of the atmofphere with relation to the other particulars
above enumerated, the thermometers agreed pretty nearly with
each other; but, on the contrary, whenever the fky became
clear, the cold of the night at the loweft ftation in the garden
conftantly exceeded the cold at the top of the Cathedral tower,
where the inftrument was placed 220 feet from the ground,
entirely expofed to the open air, wind, dews, and rain, in
a fhady northern afpect.

The local variations in the day-time feemed to be regulated
by the general degree of heat only, without being affefted by
any other particular difpofition of the atmofphere, or the clear-
nefs or cloudynefs of the fky, asthe noturnal variations were.
In the month of September, when the glafles rofe from 60° to
»0° the heat at the lower ftation conftantly exceeded the heat
at the upper ftation; and in fome meafure proportionally, as
the weather was hotter ¥. In December and January, when

# Asthe heat at the lower ftation exceeded the heat at the upper ones, when
the weather was hot; and equally fo, whenever the fky was cloudy, as well as
when it was clear ; it appears, that the glafs at the lower ftation was not mate-
riclly affe¢ted by the refleition of the fun’s rays from the earth, asat firft I

apprehended it would be.
from
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from below 30° they feldom rofe to 40°, the local variation in
the day-time nearly ceafed, or was found in very {fmall degrees.
inclining fometimes one way, fometimes the other.

That the clearnefs of the tky fhould eontribute to the cool-
nefs of the air in the night, is not at all furprifing ; but that,
whenever the tky becomes clear, the cold thould feem to arife from
the earth, and be found in the greateft degree, as long as it con-
tinues clear, inthe loweft fituation, feems a little extraordinary =
this, however, appeared to.be the cafe, both in the warmer as well
as in the colder weather, during the whole time thefe obfervations
were taken, and remarkably fo on the following days. On the
firft of January the weatherwas cold, the {ky cloudy, the glafles
in the night were at 20°, and in the day at 34°: the wind
which had been at S.E. the day before, changed in the evening
to S. and brought on a thaw. On the fecond of January
clouds and mifty rain darkened the fky all day; the wind
blew brifkly at S.W.; the glafles in the night were at 3\2"—;-, 1
the day at 40°. On the third of January the clouds and rain
continued, the weather growing {till warmer; wind at S.W.
by 5.5 the glaffes in the night were at 36°, in the day at 45°%.
Thefe three days. the weather gradually became warmer ; and,
while the {ky remained darkened by clouds, all the glafles in:
their feveral ftations nearly agreed with each other. About
noon, on the third of January, the fky becoming clear, the
air grew cooler ; and going into my garden, about eight o’clock:
in the evening, I perceived the furface of the ground, which
had been wet by the rain in the forenoon, began to be frozen..
Looking immediately at the thermometer, I faw the mercury at
33°% ;5 and obferving a piece of wet linen hanging near the
glafs, not five feet from the ground, I took it into my hand,
and found it not in the leaft frozen; by which. it appeared,

that:
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that the degree of cold which had frozen the furface of the
ground, had not then afcended to the glafs, nor to the linen,
and coufequently had not been communicated to the air five or
{ix feet above the earth. The next day I found, as 1 expetted,
a confiderable local variation ; the index for the cold of the
night in the garden being at 32°, that on the hill being
at 35°%, and that on the top of the tower at 34°% *.
Probably the weather did not continue clear the whole
night; if it had, it is likely the degrees of cold would have
been found proportionally greater at every ftation. On the
morning of the 4th there fell a mifty rain, which continued
only till noon, when the fky became clear again, and con-
tinued fo till the #th ; during which time the nocturnal heights
of the thermometers differed confiderably from each other;
but on the fky’s becoming cloudy, the local variation ceafed.
‘Thermometrical obfervations, made urder the {ame cir=
cumftances in refpect to the feafon of the year, place, and
fituation 4, may probably be liable to fimilar local varia-

* It is remarkable, that the thermometer on St, Thomas’s hill did not vary
fo much from that in the garden, as that did which was on the Cathedral tower,
although thefe two elevated glafles were within three feet of a perfe&t level with
each other; the variations, however, as often as they happened, inclined the
{ame way. The reafon of this might probably be, that although the glafs on the
hill was at an equal altitude with that on the tower, in refpe& to the ground on
“which the Cathedral ftands: yet the former was only 15 feet, while the latter
was 220 feet from the ground.

4 Situation in regard to hill or valley. ‘The valley in which Canterbury ftands
is at that place about a mile in breadth, opening to the N.E.; the hills on either
fide do not rife very fudden, norvery high; the river Stour, divided into branches,
pafles through the city, and, about fourteen miles below, empties itfelf into the
fea, which wathes the coaft from the NN.W. round by the E, to the S,; diftant
£rom the city at different places from fix to fixteen miles,

2 tions
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tions ¢ to thofe who make them, the refult of thefe experiments
may be of fome ufe. If convenient opportunity offered, I
thould be glad, by the affiftance of friends, to try the local
difference of heat and cold in more diftant, as well as more
elevated, fituations.

By experiments of this kind it may poflibly in fome mea-
fure be found, how far evaporations from the earth, at certain
times, or vapours afcending, defcending, or meeting, in dif-
ferent parts of the atmofphere, may increafe or diminith the
heat of the air in thofe places: or whether different degrees
of heat and cold (fubje& however to change) may not be found
in different ftrata of air, or vapour, floating in different parts
of the atmofphere; or in what degree and proportion, the cold
increafes at different altitudes and in different feafons of the
year : whether the cold, which is known to be very intenfe in
the fummer time on the tops of high mountains, receives a
proportional increafe, or be not lefs fubje& to variety by the
return of winter and fummer, night and day, than what we
experience in the plains below.

March 10, 17384, JAMES SIX.

Vor., LXXIV. Lil TABLE
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placed on a tower in Canterbury, 220 feet from the ground; another on a hill, a mile .

the fame level with that on the tower ;

a third in a garden, about fix fect from the groun:
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they are placed.
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T A B L E

The greatelt daily variation of heat and cold in the dwmofphere, from thie 4th to the 24th of September,
1783, taken from three different ftations, and compared togéther. One thermdmicter placed on a
tower in Canterbury, 220 feet fromthe ground § another at 'the bottom of the finte tower, 110; and a
third in a garden, about fix feet from the ground. N. B. The nofturital defrress of cold belong to the
night immediately preceding thie day to the ddte of which'they are placed.
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The greatelt daily variation of heat and cold in the atmofphere from the 2oth of December,

Mr. S1x"s Experiments to Emﬁ;'gaﬂ the Fariation a.'if Local Hear,

TABLE 1.

1583, to the

8th of January, 1784, taken from three different ftations, and compared together.  One thermometer
placed on a tower in Canterbury, 220 feet from the ground ; another on a hill, a mile diftant, but on
the fame level with that on the tower ; a third in a garden, about fix fect from the ground. N. B. The

nofturnal degrees of cold belong to the night immediately preceding the day to the date of wlich
they are placed.

Greatelt degree of cold in the might. Greateit degree of heat i the day.
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