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P R E F A C L

A ETEOROLOGY, likeevery other
: branch of true philofophy, dates its
origin from the beginning of the laft century.
However defirous the ancients might” have
been of cultivating this fcience; the want of
inftruments neceflarily denied them all accefs
to it. . Drebbel, by the invention of the ther-
mometer, and Torricelli, by that of the baro-
meter, undoubtedly, gave birth to it. From
the- very-origin of the different literary fo-
cieties of Europe, feveral of their moft dif-
tinguithed members applied themfelves to-its
improvement: but from the difcordant mul-
tiplicity, as well as imperfetion of the infiru-
ments then in ufe, the narrow limits to which
individual obfervations were confined, whofe
importance depends on a knowledge of their
extent, 'the interruption, either by death,
ficknefs, or the common cares of life, of a
feries, whofe perplexed concatenation can never
be traced, but by an uninterrupted view of
its fucceffion, fuch difcouraging impediments
arofe, as puta period to all theoretic inquiries
for many years. . There is no fcience in the
a2 whole
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whole circle of thofe attainable by man, which
requires fuch a confpiracy, if I may fo call it,
of -all nations, to bring it to perfection as Me-
teorology ; nor is there any, perhaps, more
conducive to his fecurity and comfort. It is:
not {ufficient that obfervations fhould be made
in one city, in one kingdom, or even in’
one hemifphere; but {imultaneous obferva-
tions muft, ‘if poffible, be procured in ail
degrees of latitude, and longitude, in each
hemifphere, in order that the correfpondenca,
and conneion of the phznomena may be
perceived, But in the prefent ftate of things,
to expe&t all nations to be fo fenfible, and at-
tentive to their true happinefs, would indeed
be extravagant ; fome ages of civilization muft
firft elapfe. The only fovereign whq -hath
hitherto diftinguifhed himfelf by his astache
ment to this feience, and thereby infured to
his name the refpeét, admiration, and gratitude
of the lateft pofterity, is that truly wife, and
excellent prince, CHARLES THEODORE,
Ele&or Palatine of the Rhine3 who not anly
erefted an academy in his awn -principality,
folely dedicated to meteorological inquiries,
but has alfo fent the beft infiruments fubfer-
vient thereto, fabricated at his own expence,
10 all the academies and univerfities of Eyrope,
‘willing and able to undertake the tafk of em=~
ploying them, _
. From the diffufion of that enlightened wif-
dom, which alr¢ady dawns upon almoft every
" European
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European pation, and the. deferved contempt
into which the {favage military prejudices of our
angeftors, the refult of pride, Jgnorance, cruelty,
and injuftice,are daily finking, it is to be hoped,

that other fovereigns will not be long inatten-
tive to this abje&, fo palpably conneéted . with
the interefts of commerce,and agriculture, the
great fources of the wealth and happinefs. of
their refpe@tjve nations. 'This {cignce. differs
indeed from other branches of natural know-
ledge in this; that:it does not enable us to
alter the fpontancous. courfe of nature, except
in a very few cafes *; but, being brought to
pexfectiony. it would like afironomy, enable
us at leaft to forefee thofe changes we could not
prevent. : If from the ‘prefent fate of the at-
,mofphere, the tiller of the foil, or of the main,
could forefee;. or have a table pre.fented to him
of the changes it would undergo for fix, or
even three moaths, with what confidence and
fécurity would not each .of them be enabled to
dire@, and purfue their refpetive operations §
Great as js the diftance between fuch know-
ledge, and our own prefent attainments, we
have no reafon to think it .above the level of
the powers of the human mind. The motions of
the planets muft have appeared as perplexed
and intricate to thofe who firft contemplated
them ; yet by perfevering induftry, they: are
now knows to the utmoft precifion, The

', * Such as the alteration of temperature, by promoting or
checking vegctation, draining moraffes, &c.

prefent
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prefent is (as the great Leibnitz expreﬂ'es it)
in every cafe pregnant with the future, and the
conne@ion muft be found by long and atten-
tive obfervation,

The firft ftep in this comprehenﬁve inquiry,
feems to me to be the knowledge of the tem-
perature of the globe, in every latitude. It is
the change of temperature that chiefly occa-
fions °the viciflitudes of ‘winds ; thefe in their
turns, inflience the temperature, and both to~
gether form the ftate of the atmofphere. Elec-
trical agency, undoubtedly, interferes; but
flill the temperature affeéts this allo, as it
does, the rife, fall, and quantity of vapours,
and every other aerial meteor.

The fa&s contained in the fo]lowmg Effay,
were colleted from the memoirs: of the dif-
ferent academies of Europe, and particulatly
thofe of the Academy of Medicine, lately erect-
ed at Paris, in which the meteorological part
is ably conduéted, by the celebratéd Abbé de
la Cotte. 'The differtations of that moft in-
genious phllofopher Mr. Du Carla, fome of
Mr. Wargentin’s, and the excellent Treatife on
Thermometers, by Mr. Van Swinden, were
particularly ufeful to me. I had frequent rea-
fon to lament the difficulties uncautioufly fu-
peradded to this intricate fubje&. It is a mat-
ter of furprife, that philofophers have not as
yet agreed on one fort of graduation for their
thermometers: befides that of Fahrenheit, there
are now three in ufe on the Continent, that of

Reaumur,
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Reaumur, the Swedith, -and that of Delifle.
The time requifite to reduce all thefe to one
ftandard, where the obfervations are numer-
ous, is immenfe; and the three laft are much
more inconvenient for calculation than that of
Fahrenheit, as, from the narrownefs of their
fcales, they prefent more fractions, and ex-
prefs degrees under congelation, by the nega-
tive fign; to this laft inconvenience, indeed,
that of Delifle is not fubje& ; but then its courfe
is retrograde to that of all the others: the
commencement of its fcale is variable, and
neceflarily leads to miftakes.* The divifion
of degrees into lines, and the fub-divifion of
thefe into twelfths, inftead of the decimal di-
vifions, is another inconvenience in barometri-
cal obfervations, which might eafily be avoided.
It were alfo to be withed, that the fituation of
places, their latitude and longitude, the pofi-
tion and diftance of the neareft feas, lakes,
forefts, mountains, 8c. were accurately noted,
and their ufual names given inftead of Latin
names, which are not to be found in maps, and
difficultly known to foreigners. The general
defignations ‘of hot, cold, wet, dry, &ec. are
vaguc, and prefent no fort of idea, when no
- ftandard is given, to which thefe appecllations

* Would it not be proper to conftrudt a thermometer,
beginning at the congelation of mercury, and terminating
at theebullition of water, which might then contain 250
degrees? This I fubmit to the confideration of the illuf-
trions Metcorolagical Academy, of Manheim.

may
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may be refetred.  ‘This ftandard can be no

ther, than - either the mean of ‘the ufual
quantities in every country, or that which
by experience is found to be moft neceffary for
its cultivation and fubfiftence. No&urnal ob-
fervations feem to have been intirely neglected;
.yet {urely they are as neceffary as the gxurnal
this fhews the neceflity of fome public eftab-
lithment for ‘meteorological inquiries. Bal-
loons of a fmall fize might be advantageouily
ufed, to difcover the currents that obtain in the
upper regions of the atmofphere; and if thefe
were attended to, particularly about the time
of the JE?umoxcs and Solftices, pretty fure
prefages of the enfuing feafons might be had.

" The mafs of obfervations already mentioned,
I have endeavoured to turn to fome ufe, in
order to pave the way for a theory of winds:
the obfervattons, in many places, were indeed
too few, and the topography of feveral others
too little known to me; however, I flatter
myfelf I have traced a plan, according to
which a more perfe&t ftructure may hereafter
be reared.

CHAP.
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OF THE

§ 0 U R C E s

HEAT anxp COL D,

cipal fource of heat as well as of light,

and its abfence of ¢old, is too ébvious to have
been’ever doubted; neither have mankind been
lorig ignorant of the effe@ of the greater or
lefler obliquity of its rays. The flighteft at-
tention to their fenfations during the fhort
period of 24 hours was fufficient to inftruck
‘them fo far; but the immediate and moft
plaufible inference from . this fimple obferva~
‘tion, though affented to for a feries of ages,
was’ fully refuted by fubfequent difcoveries.
'The philofophers of Greece and Italy (the only
whofc writings have been tranfmitted to us)
B obferving

T HA'T the prefence of the fun is the prin-
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obferving that in the Summer months, during
which in their latitudes the fun at mid-day 1s
often nearly vertical, the. heat was very in-
tenfe, and that in Winter, when its meridian
altitude was leaft, the refulting cold was equally
confiderable, haftily concluded that, between
the tropics, where its altitude moft part of the
year is nearly vertical, its heat muft be in-
tolerable, and, for oppofite reafons, they judged
the countries within the polar circles uninha-
bitable*. Time among other errors has re-
moved this; but, as ufually happens, it has
brought forward other phznomena equally
difficult to explain. The hotteft days are
frequently felt in the coldeft climates, and
reciprocally the coldeft weather, and even per-
petual fnow, are found in countries bordering
on, or 'even immediately under the equator.
In the fame latitudes very different tempe-
ratures have been obferved, not only in dif-
ferent, but even in the fame hemifphere, The
temperature of the eaftern coaft of North
America differs widely from that of the weft-
ern oppofite coaft of Europe, but agtees nearly
with that of the eaftern coaft of Afia lying be-
tween the fame ‘parallels ; thefe, and. feveral
other phznomena of the fame nature, lefs
remote from us, clearly thew we muft recur
to fome other caufes befides the immediate
agency or abfence of the folar rays.

" # Plin, Lib. I1. cap. 68, 4 Vol. I Mem. Philadelph.
The
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; The celebrated Halley has indeed proved
that, abftracing from the intervention of fogs,
mifts, and mountains of ice, the hotteft wea~
ther might in Summer time take place. even
under the poles, the duration of the Sun’s light
more than compenfating for the obliquity of
its dire@ion; for it is evident that a weak
force a&ing for a long, time, may produce as
great or a greater effect than a ftronger force
a&ting for a fhorter time: but as thefe abftrac~
tions are never realized, and many phyfical
caufes conftantly obftruct the activity of the
folar rays in thefe and other regions, the ne-
ceflity of recurring to fome other caufe fill
Yemained, until Mr. De Mairan removed the
veil * ; to him we owe the difcovery, that the
rigour of the Winter’s cold is tempered by the
heat imparted to the atmofphere by the earth
itfelf : this heat, he ftyles, in common with
fome celebrated philofophers of this day, a
central emanation, thinking it proceeds from
fome mighty mafs of fire or heat in the center
of the earth ; a fuppofition that appears to me
both groundlefs and needlefs, The earth and
water were created together, and water, even
before the formation of the {un, was in a
liquid ftate, and confequently muft have pofs
fefled at'leaft 32° of our thermometrical de-
grees ; nor could the earth be devoid of heat,
otherwife the water would have been fpRedily

* Mem. Par. 1719 and 1767.
- B2 €on-
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congealed. "It appears then, that the globe
from iits very origin poffefled the heat necef~
fary for the purpofes it was intended to ferve :
this heat indeed would have been long loft, had
it not been preferved and renewed by the in-
ceffant influence of the Sun, to which one
half of its furface is conftantly expofed. But
as no authentic obfervation informs us that
this heat increafes in proportion as we pene-
trate below the furface of the earth,-but on-
the contrary, many thew it to decreafe (though .
never to lefs than 36°), and that its variation
at the fame diftance below the furface, con=-
' ftantly keeps pace with the variation of the
folar heat on the - furface, it feems evident
vthat _1t is to this planet alone, it owes its con-
tinuation.
~ The dlfcovery of Mr. De Mairan in great
meafure removed the dxfﬁculty of explaining
by what means the Winter’s cold is fo far
tempered, as to render the colder climates in~
habitable ; but it went no further; we were
ftill'at a lofs to know the mean annual, or
monthly temperature of thefe latitudes. I
fay the mean or average temperature, for no
other is an objet of {cience, as no two fuc~
ceeding years exaltly agree in temperature,
He has, indeed, with great fagacity, calculated
the maximum and minimum of heat in eve
latitude, for.the Summer and Winter folftices;
but fo 'many phyfical caufes intervene, that the
events feldom or ever coincide with his cal-
culations, as he himfelf candidly owns. ,
The
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* The famed aftronomer Tobias Mayer, of
Gottingen, in a few pages did more for re~
folving all the difficulties that occurred on.
this {ubje®, than any of his predeceflors .
He firft: pointed out to meteorologifts, the ne~
~ceffity of following the method long ufed by
aftronomers, namely, of firft finding the mean
of .certain large periods, as years and months,
‘gradually correcting the errors that may be
difcovered, and afterwards finding an equation
whereby to corre@- aberrations arifing from
height and fituation. - He even proceeded fo
far as to give an equationito correct the effe@s
of height, which' in many cafes approximates.
very nearly y but his moft important difcovery
feems to'meto have been‘the equation, by which
knowing the mean annual temperature of two
latitudes, the mean annual temperature of every:
other latitude, and even:of the pole itfelf, may
be ‘found: : this equation, which he has ob-
{curely and fummarily delivered, I {hall give
more at large in'the following pages...

. -The: defe@s of Mr. Mayer's method are,
1, Thar he does not point out the particu~
lar fpace his determinations refpe, and it is .
evident they do not indiforiminately. take place
every where, for inftance; in no part of Ame-
rica, “2dly. That he has given no equation to
‘corret the: calculation of the temperature of
places diftant from the fea, nor is his equation

. Op;c_r.'_vll'ngd. Vol. I,
B3 for
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for height fufficiently exa&. 3dly. That he
gives no account of the monthly temperature,
4thly. That he is totally filent with regard to
the eaftern coafts of Afia, America, and the
fouthern hemifphere : thefe, and fome other,
I fhall endeavour to fupply.

The next fource of heat is the condenfation
of vapour, Itis well known that vapour con-
tains a quantity of the matter of heat, which
produces no other effeét but that of making it
aflume anaerial, expanded ftate, until thevapour
is condenfed into a liquid; but during this COng
denfation a quantity of fenfible heat'is fet
loofe, which warms the furrounding atmo-
fphere. This condenfation is frequently caufed
by the attraltion of an elefrical cloud, and
hence the fultrinefs we frequently experlence
before rain.

As the earth is the chief fource of heat
in the atmofphere that furrounds it, diftance
from the earth is a fource of cold; or, in other
words, the greateft cold muft prevail in the
higheft regions of the atmofphere, and fo
much the greater, as clear, unclouded air, feems
to receive no heat whatfoever from the rays
of the Sun, whether dire& or refle@ed.. Thus
if the focus of the moft powerful burning
glafs be directed on mere air, it does not
produce the fmalleftdegree of heat; and the
reafon is, becaufe the air being: tranfparent
‘affords a free paffage to the rays of light,
which a& as fire only when confined within

the
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the minuteft interftices of bodies ; as it is then,
and then only, that they countera& the ate
traCtive power of the particles of matter; in
which a&ion and re-ation heat confifts.

- Hence the higheft mountains, even under
the equatar, are during the whole year covered
with fnow. Mr. Bouguer found the cold of
Pinchinca, one of the Cordelieres, immediately
under the line, to extend from 7 to g degrees
under the freezing point every morning before
funrife ; and hence at a certain height, which
varies in almoft every latitude, it conftantly
freezes at night in every {eafon, though in the
warm climates it thaws to fome degree the
next day : this height he calls the lwer ferm
of congelation: between the tropics he places
it at the height of 15577 feet. "

But in lat. 28° he thinks it thould com-
mence, inSummer time, at theheight of 13440
feet from the level of the fea. Suppofing that
to be the height of the Pic of Teneriffe, and
that this mountain was covered with fnow in
Summer, both which tuppofitions the chevalier
La Borde has thewn to be erroneous, the
determination of the height of the lower term
of congelation I take to be of great confe-
quence in meteorology, and therefore fhall
give a table of it for every §° of latitude,

- At fill greater heights it never freezes,
not becaufe the cold decreafes, but becaufe
- yapours do not afcend fo high ; this height
Mr, Bouguer calls the ugperferm of congelation,

4 and
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and under the equator he fixes it at the height
,of 28000 feet at moft *,

Under the equator, there being very little
variety in the weather, the height of both
terms is nearly conftant ; under other latitudes,
this height is variable, both in Summer and
‘Winter, according to the degree of heat which
prevails on the furface of the earth. But as
 there is 2 mean annual temperature peculiar to
each latitude, {o there is a mean height for
each of thefe terms peculiar to each latitude.
And if we take the differences between the
mean temperatures of every latitude, and the
point of congelation, it is evident, that what-
cver proportion the difference under. the equa~
tor bears to the height of either of. the above
terms, the fame proportion will 'the difference
peculiar to every cther latitude bear to the
height of thofe terms: for a- moderate heat
diffufes itfelf in the {fame manner-as: a. great
heat, and the diftance to. which théir a&ivity
extends, will be proportioned to the intenfity
of each. Thus the mean heat of thie equator
being 84, the difference: of this and 32, is 52
And the mean heat of lat. 28° being 72,°3, the
difference between this and 32, is 40,3. Then
a8 §2.15577 :: 40,3. 12072. In this man-~
ner, I have calculated the following Tables,
which I have inferted lLiere, as the propereft

*.The meafures of every kind mentioned in this Effay,
are reduced to thofe in ufc in England,

placc,
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place, though fome of the principles on which
the calculation is founded, have not yet been
given, but may be {een, page 17.

Mean height Mean height Mean height Mean heighe
of the of the - of the of the
Lower ‘ferm Upper Term] . Lower Term Upper Term
of of : of : of
Congelation, . _Congelation. _ Congelation. Congelation.
Lat, Fe¥¥" ~~ Trer, Lar, Frar. TFrrET,

o 15577 28000 | 45° 7658 13730
5% 15457 27784 50° 62060 11253
10° 15067 237084 | 55° 4912 8830
15° 14498 2060061 60° 3684 6546 .
20°. 13719 24661 65° 2§16 4676
25°..13030 . 23423 | 70 1557 2809
30° 11592 20838 ') 757 743 1346
35% 10664 .. .1916g | 80°: . 120 207
40° " 9o16 16207 .

_.In this manner, the height of both terms of
congelation may be calculated in every latitude,
{61 eVery degree of heat obferved at the fur-
face of the earth, ori which it evidently de-
pends; for when that is at 32°, it is evident
the lower line of congelation is alfo on the
furface. , L
_.. Hence knowing the height of the lower
term of congelation in ‘any latitide, and alfo
the general temperature at the furface of the
_earth *, the decrement of heat at any lower

4

¢ This is not eafily known, for it is the mean refult
_of a number of obferyacions made over a large extent, and
of confiderable duration.

height
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height may be known, For heat is obferved
to diminith in afcending into the atmofphere,
nearly in an arithmetical progreflion § and in
this cafe, we have the firft and laft terms ; and.
if we make {o many terms in the progreflion,
as there are hundreds of feet in the diftance of
the line of congelation, we have all that ig
yequifite to find the decrement at each term, .

Then let L = the intire decrement, or dif-
ference between the heat
‘ at the furface and 32°
D = the . diftance of the lower line
of congelation, in feet.

, , D
2z = thenumberof terms = e

4’ = the firft decrement = ;‘-

‘R = the rank of any given term,
whofe decrement is re.

quired,

Then the decrement at any given term
= R d; and by fubtra&ting this from the
heat .at the furface, we have the heat at that
given height. The temperature at the up-
per term of congelation, may be inveftigated in
the fame manner, or that of any other height
in the atmofphere, except over mountains  for
the air over mountains is generally warmer
than air of the fame height over the fea, or
over plains, ‘

2 In
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In the neighbourhood of Paris, lat. 48°,50,
the temperature of the atmofphere near the
earth being 47°, that, at the eftimated height
of 11084 feet was found by the intrepid
Charles, 21°,or 11° below congelation. -

Near Dijon, lat 4.7°,"9n the 25th of April,
the temperature near the earth being §6°, Mr,
Moryeau found it, at the height of 10631
feet, to be only 26° It is true, that on the
12th of June, he found his thermometer heat-
ed to 70°, at the height of 5280 feet; but his
balloon was exceedingly heated by ‘the dire&
rays of the fun, . |
+Lord Mulgrave, at the foot of Hackluyt hill,
lat. 8o, found the temperature of the lower
air to be §0° that, on the fummit of the hill
being 42°: its height was 1503 feet. =

Sometimes ‘the temperature of the upper
air is higher than that of the lower, particularly
when a large mafs of vapour is condenfed by
eletrical agency ; for no part of the heat given
out by that caufe being loft by communication
with air much colder, that which furrounds the
vapours {o condenfed, muft be heated to a
confiderable degree. Air rendered opake by
clouds, tranfmits lefs, and confequently ab~
forbg more light, and is therefore more heated
than clear air, Sometimes winds, in oppofite
directions -and different temperatures, flow at
different heights, the uppermoft being often
the warmeft ; all which circumftances, parti-
gularly in’cloudy weather, render all calcula-

‘ ' tions
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tions of the height of the terms of congelation,
on any particular day, precarious, though
when they regard a particular month or feafon,
they may be fufliciently exad&.

The next general fource of cold is evapom—
tion 3 for the attra@ion of the particles of
hqulds decreafes as their points of conta&
diminifh, and thereby their capacity: for re-
ceiving the matter-of héat, (which is the fame
as that of light) increafes; by this incredfed
capacity, the matter of heat or fire contained
in the neighbouring bodies, which, like all other
fluids, flows where it finds leaft’ refiftance, is-
determined to flow towards the vapour; and
confequently thofe ‘bodies are ¢ooled, though
the vapour is not heated ; becaufe the re-a&xon
of its particles is- barel'y equal to- that which
it had before its capacity was increafed.

With Fefpe& to evaporation, we may re-
mark %, 1. That in our climates, it is about
“four. tnnes as great from the vernal to the au-
tumnal equinox, as from the autumnal to the
vernal.

2dly. That other circumftances being equal;
it is fo much the greater, as the difference be-
tween the tempcrature of the air, and that of
the evaporating furface is greater ; ; and fo
much the fmaller, as this d_lﬂg erence is fmaller,
‘and therefore {malleft, when the air and the
evaporating liquid are "bothat ‘the fame tempe-

# Se¢c 2N, Com. Petrop. p. ‘55

rature.
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rature. 'The former part of this propofition,
however, requires {fome reftrition ; for if air
be more than 15 degrees colder than the eva-
porating furface, there is {carce any evapora-
tion at all; but, on the contrary, it depofits
moifture on the furface of the liquid.
" 3dly. The degree of cold produced by eva-
poration, is much greater when the air is
warmer than the evaporating f{urface, than
that which is produced when the evaporating
furface i1s the warmer of the two.  For, in
‘the firft cafe, the dilatation of the vapour is
conftantly increafed ; and, in the fecond, it is
checked. Now the more vapour is dilated, the
more -fire it abforbs’; and hence it :is coldeft
in an exhaufted receiver where it dilates moft.
Hence warm “winds, as the Sirocco, Harma~
tan, &c. are more deficcative than cold winds.
~.4thly, Evaporation is fo much the lefs ob-
firu&ed by air, as the air is already lefs loaded
with vapour. And hence cold winds flowing
into warmer countries, powerfully. promote it.
sthly. That it is greatly increafed by a
current of air or wind flowing over the eva-
porating furface, not only becaufe the evapora-
ting furface is thereby increafed ; but alfo be-
“cayfe unfaturated air 1s conftantly brought into
contad with it. Hence it has been remarked,
that calm days are the hotteft *. :
6thly. That tra&ts of land covered with

* Mem. Par. 1751, p.681, 1amo. edit.

trees
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trees or vegetables, emit more vapour than thé
fame fpace covered with'watcr, as Dr -Hales .
has obferved.. Mr. Williams found this
quantity to amount to 1 more ¥,

‘Laftly, We may obferve, that the heat and
cold of different countries are tranfmitted from
one to the other by the medium of winds.
How the air of a cold country is determined
to flow towards a warmer, is eafily underftood ;
but by what means warm air is determmed
to flow towards cold countries, is fomewhat
difficult to explain. 1 fhall here mention three
caufes that occur to me, withing for a fuller
explanation from others.

Firft, If' a firong northerly wind prevails
in the dire@ion of the meridian oppofite to
London, as in the country of the Tichut{chi,
in the eaftern extremity of Afia, this current
‘muft be fupplied by air from the north pole ;
and this in its turn by air {fouth of the pole in
the direction of the meridian of London.

2dly. If from any trac in the upper regions
of the atmofphere, two currents of air flow in
oppofite diretions, as fometimes happens, the
inferior air being lefs comprefled, will become
fpecifically lighter’; and currents of air in op-
pofite directions to the upper currents, will
take place. '

3dly. I conceive that when eafterly and
wefterly winds meet with unequal force, one
of them may be refleéted northwards.

% Second vol, Philadelph, Tranfattions, p. 140,
CHAP.
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C H A P IL

Qf a Standard Sitnation, with whofe fT;'e‘m'pa-"
- rature that of every other may be compared.

FROM what has been already faid, it
L follows, that fome fituations are better
fitted to receive or communicate heat than
other {ituations; thus high and mountainous
fituations being nearer to the.fource of cold,
muft be colder than lower fituations; and
countries covered with woods, as they prevent
the accefs of the Sun’s rays to the earth, or to
the heaps of fnow which they may conceal,
and prefent more numerous evaporating {ur-
faces, muflt be colder than open .countries,
though fituated in the fame latitude; and fince
all trafts of land prefent~infinite varieties of.
fituation, uniform refults cannot here be exs
pefted. It remains then, that we feek for
a ftandard fituation, with whofe tempera-
ture in every latitude we may compare and
appreciate the temperature of all other fituations
in the fame latitudes, on water only. Now the -
globe contains, properly fpeaking, but two
great tralls of water, or oceans; one, the At-
lantic {feparating Europe and the weftern fide
of the old continent from America; and the
other, the Pacific, dividing Afia from America ;
both of which I divide into north and fouth,.

as
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as they lic on the northern or fouthern fide of
the equator.

In this immenfe tract of water I chofe that
fituation for a ftandard, which recommends
itfelf moft by its fimplicity and freedom from.
any but the moft permanent caufes of altera-
tion, viz. that part of the Atlantic that lies
between the 8oth degree of northern and the
45th of fouthern latitude, and extending weft~
wards as far as the gulf ftream *, and to within
a few leagues of the coaft of America; and all
that part of the Pacific Ocean, reaching from
lat. 45° N. to lat. 40° S. from the 20th to
the 275th degree of longitude, eaft of London,
which is by far the greater part of the furface
of the whole globe. Within this fpace it will
be found that the mean annual temperature is
as exprefled in the following table. I have
added the temperature of latitudes beyond 80°
in the northern hemifphere, th oughnot frictly
within the ftandard.

% Dr. Blagden, in an ingenious paper in the Philofoph.
Tranf, for 1781, has fhewn that the temperature of this
ftream is confiderably greater than that of the adjacent
part of the Atlantic. '

4 TABLE
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FABLE of the Mean Annual Temperature of
the Standdrd Situation, in every Latitude.

Lat, Tempér. Lat. . Temper, “Lat, Tem.per;
9o 31 61 43,5 32 69,1
Bg 31,04 | 60 443 | 3T 69,9

89

88 31,00 | 59 4509 | 3o 797
87 31,14 | 58 45,8 29 715
86 31,2 57 467 | 48 72,3
85 364 56 47,5 27 72,8
84 31,5 55 48,4 26 73,8
83 31,7 | 34 4952 | 25 74S
82 32, 53 502 | 24 754
81 3242 §2  §I,I 23 75,9
8o 32,6 41 5254 | 22 76,8

79 329 | 50 529 21 77,2
78 33,2 49 53,8 20 77,8
77 337, | 48 547 19 78,3
76 341 47 556 i8 78,9
75 345 46 5654 17 794
74 35 45 5735 16 79,9
73 355 44 584 1§ 804
72 36, 43 594 14 80,8
78 36,6 42 . 66,3 13 81,3
70 372 | 41 61,2 12 81,7
69 37,8 .40 62, 1T 82,
68 38,4 39 63, 10 82,3
67 391 38 63,9 9 82,7
66 39,7 37 64,8 - 8 82,9
65 40,4 36 6557 7 832
64 41,2 35 66,6 6 83,4
63 41,9 34 67,4 5 83,6
62 42,7 33 68,3 o 84

C ' This
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Thlq table s conftrufted on the followmg
prmmples, which are nearly the fame as thofé
of ‘Mayer. -

Suppoﬁng the .mean annual -heat to "be
greateft under the equator, gnd leaft under
the poles, then if the temperature of the
equater be s, the temrperature of the north
pole will be m~—n, end putting ¢ for any
other latitude, the temperature: of that latitude
will ‘be m—# fin @,

NOW the mean annual tempera.:ure of lat.
40° i is found by the heft obférvatlo;ns, ta be
62°,1, and the temperature of lat. 50°, is found
to be §2,9, and this. benng allowcd m and
n, copfequently the mean annual tempera-
tures of the equator and of the- poles ‘may
be determmed . for, the fquare of the fine of
40° fs 0,41, and the ﬁg.lam of the fine of 50°,
is 0,53 both fufficiently mear for'the prefent
purppﬁe.

Then m — 0,41 11 = 62,1
- And m — 0,58 2 = 52,9
Therefore 62, 1 + 0,41 #n = §2,94 0,58 7.

Whence the value of # is cafily determined
and fouad to be 53 nearly, and m in the firft
equation is 84, heace the mean temperature

of the equator is 84, and that of the pole
31, ia number..

3 With.
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With refped to the annual températuire, we
may remark : 1ft. That within 10 degrees of
the poles thé temperatures differ very little 3
neither do they differ much within 10 degrees
of the equator. . _

~2dly. The temperature of different years
differ very little mear the equator, but they
differ mote and more; as the latitudes approach
the poles. , .

gdty. It feidce ever freezés in latitudes
m’xger 35°% unlefs in very elevated fituations,
and it fcarce éver haild in latitudes higher
than 60° ™ |

4thly. Betweéen latitiides 3¢° and 60° in
places adjacent to the fea, it geserally thaws
when the fun’s altitude is 40° and feldom
begins to freeze, dntit the fitn's méridian: altis
tude is below 4o%

*gq Vet. Com: Petrob,

C 2 CHAP
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CHAP I

Of the Mean Monthly Temperature of the
Standard. -

N every latitude, the mean temperature of
the month of April, feems to approach very
nearly, to the mean annual heat of that lati-
tude ; and, as far as heat depends on the a&tion
of the folar rays, the mean heat of every
month, is as the mean altitude of the fun, or
rather, as the fine of the fun’s altitude during

that month. . '
~ Hence the mean heat of April, and the
fines of the fun’s altitude being given, I find
the mean heat of May, by-this analogy. As
the fine of the fun’s mean altitude in April,
is to the mean heat of April; {o is the fine of
the fun’s mean altitude in May, to the mean
heat of May. In’this manner, I find the
temperatures of June, July, and Auguft: but
this rule would give the temperatures of the
fucceeding months much too low; becaufe,
it does not comprehend the quantity of heat
accruing to the atmofphere by communication
of the internal heat of the globe, which in
every latitude is nearly the fame, as the mean
annual heat of that latitude. Hence, the
real temperature of thefe months, muft be
' looked
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looked upon as an arithmetical mean, between
the aftronomical, and terreftrial heats. Thus,
in lat. §1°, the aftronomical heat of the month
of September, is 44°,66, and the mean annual
heat is §2°4 ; therefore, the real mean heat

of this month, fhould be *#&t 524 — 48 4

which is more conformable to obfervation.

It may indeed befaid, that not only the
fun’s altitude in every month, but alfo the
duration of its light over the horizon, fhould
be taken .into confideration. And, without
doubt, this, and fome other circumftances taken
into account by Mr. De Mairan, fhould not
have been omitted by me, if all the circum-
ftances produétive of cold, could alfo be fub-
je&ed to calculation; but fome of thefe can
no way be eftimated ; for inftance, the cold
produced by evaporation: therefore, by way
of compenfation, fome of thofe produ&@ive of
heat, thould alfo be omitted ; and in effe&, the
approximation of the calculated, to the real
heat, is much greater when this element is left
out. Thus the temperature of June in lat.
§1° including this circumftance, is 70°%;
whereas, in fa&, the mean heat of.]June, in
London, is only 63, nor does it exceed 66°,
even at Paris, lat. 48° 50, However, after
going through a tedious calculation, I fill
found the refults to agree but ill with ob-
fervation; and therefore the enfuing table, is

Ca ' not
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not to be looked upon 25 deduced from fixed
principles, but rather pastly from principles,
and partly from what appeared to me, after
ftudying a variety of fea journals, moft con-
formable to obfervation, And, as a table of
the mean monthly temperatures of different
latitudes at fea, ‘can never be had by obferva-
tion, I flattey myfelf that fuch a table ag this,
-made as correét as the nature of things will
#llow, may in fome meafure fupply its place. -

‘TABLE



TABLE of the Month]_y Mean Tempe

rature of the Standard from li‘at. 80° to lat. 10°.

{Latitude

8a°

79° [78°

71

o

[ 76*’11 e

i

747 73°

[+

72!

7%

70° ]

O

bg

68°

679

B6°

05

1 béﬁ*\

|January

283

23,

4 23,5 4

24y [245]

25, (255

’ 7_-6$5

275

2755

275

28,

s,

% 13%

February

123

23,5

24,

24,5125,

255126

27

2735

25

28;

128,35

20

11 132

{viarch

_ 2755

28, |28,5

2% 1295

30 [305

3153

In5

33

135

34

136 13n

Apri

32,9 [33:2

337

341 3445

35 [355°

36; 1366

37:8]

384

3h1 ]

397 ]

41,2419

May

3615'

37

35

3% 1383

39 1395

40, 14045

41yS

12

]
4255

43> W

1> 146

June

51

——

fsvs

5%,

s {52

fs25]53 |

333

545

5445

1

5453

5551555

July

5o |

SO)S

53’ 1

47

fsustsm

J55

3

54 [

535

335

53 |

5% 155

1 Auguﬁ

19, H#bL

et

41,5 |

143 1135

Hr 445

1455

47> |

19 5o

3

[Septem.

34

Jas|3ss

1355130

4

138 138151

4=

1395 14

4
}# ]

1

O&ober 1

29,1

29,5

K
39 |

305 3%

1305

33 |

a5

16 f3n

315 [3%

Novem.

fas

245 |

24,5 |

26, 160512

27,52

T

3%

1325133

{Decem. |

m

24, ]

B—SYSA.Z&.

aby5.

27,

355

3L, 135,




Latitude_ -’><£°.€>;'?~‘_6o°w59° 158% 1577 150 |55  5_4._ 53 152 |5t |50 |49 |48 @47 |46°

.]anuaf‘yj 2 31,;2, 133 :;34, 135 36, ;37, s 38,:‘ 3% 140 HI? 142, 1425 142,543, 143544

February 133 ‘{341 135,136, |37 |38 [39 1o [4ns |12 D3 laa lsaoslamslss fasss 46s |

March : ¢ 38, "139: :_+o, ‘ 41, ;'-'4.2, 43, 4.41,;“4.5, 46, 148, |19, 50, 53551, [52:5]53> [53»5.

t

April . la2,7 [13,5]14:3 [+5:00]45,8 [46:7 [47,5 |18 4952 [5052 |55, 75204 [52:9 [53,8 [5407 [55:6 |56:4
May N 185 1o |50, 'Isn (5253 |54 |55 156 57 |58 [s8s|s9 [6o 65 625
June 156, 156, 156, {565 |57, ‘|57 [sms |58 |58 [son ‘[s» [6s 6w, J62 163, [64 (65>

July  I555]555(56 {565 |57 s |58 [so» 60, [o1, [62, 63, [63,5(64, |65, [66, 675

Auguft. |51, {52, 33 54’: 55 56‘{ 57 583 59, |60, _6I) 1627 "6375 64, _65a 66, |67

Septem. 116, 137, {18, 49y |50, [T [52.7[53, |54 [55» [56» |57+ [58:5[59» [bos [6%> 62

October {39, |10, {31, l42, 143 B4 45 46 17, 118 g, |50, [s05[s1, |52, |53 |54 -

Novem. [34, [35, |36, |37 38, |39 |40 “J41, |42, [43, [ados |46 46547, 48, [495 [50s

Decem. l32, B33, 134, 35, 136, 137, 138, kg, lso, lar, ls2, lig, lgapsles, 46, laz, 148,
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40

38°

31°

30°

28°%°

fanuary

45,

49,5

52,

56,5
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63,5

63,5
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47 .

55

56,5

>
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¥
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61,
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Though the fyn is one month abfent 'in
lat. 67°, and two months in lat. 70°, St yet
I have ventured to f{et the woesn heat of Ja-
Ryary, in lat. 70° no lower than 27°, becanfe
at Wadfo, lat. 707 §7, the fea is never obferved
to freeze, and its temperature is generally
about Chriftmas, at 33°, fometimes above and
fometimes below it: Mem. Stock.: 1753.
¥roft, fcarce ever lies on: the Orkneys, lat.
59°; and that excellent meteorologift, - Mr.
Reyer, relates, that at Archangel, lat. 64°, in
O&ober, a2 foutherly wiad -is much oolder
than a sortherly. FHe alfo oberved, that in
Dantzick, lat, 54, even in the month of Jaw
nuary, a north wind brings an & thaw, or-at
leaft moderates the frofl; -whereas a fouthérly
wind is intenfely cold*: which thews, that
the north Atlantic is notfo cold as is generally
imagined; for the Baltic is certainly colder in
Winter, than the Atlantic ia the {ame latitude.
From thigtable we may learn, =

1ft. Tofind the mean heat of the firft, and
laft half of any month. ‘ .

Find the mean betwixt the ftandard heat of
any month, and the ftandard heat of the fuce
ceeding; this will be the mean of the laft 15
days of the preceding, and thw fith 14 or 1§
days-of the fucccedin% month.

adly. To find the ufual extremes whether of
heat, or of opld, that take place in any month.

* 2 Abhaudlung. in Dantzic, p. 143

Find
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'Find the " difference of the monthly and
annual temperatures ; this difference added to
the monthly temperature, gives the temperature
of the hotteft day, that is ufually found in any
month ; or being fubtratled gives the coldeft
day, ufually obferved within the month : by
day, I mean the fpace of 24 hours. Thus i in
London, the annual temperature being §2°,
and the temperature of Jan. 36°, the difference
is 16, confequently the warmeft day in Ja—
nuary.is .52° and the coldeft 20°

The greateft cold within the 24 ‘hours, ge-
nerally happens § an hour before:funrife, in
all latitudes. The greatei’c heat in all latitudes
between 60° and 45°; is found about % pa{’c
2 oclock in the afternoon ; between lat 45°
and 35°% at 2 o’clock; between lat. 3 5 and’
25°, at § paft ; one and between lat. 2 5% and
the equator, at: r o’clock.

On fea, the difference between the heat of
day and night, is not {o great as-on land, par-
ticularly in low latitudes.

The coldeft weather in all climates, generally
prevails about the-middle. of January, and the
warmeft in July, though, aftronomically fpeak-
ing, the greateft cold fhould be felt at the:
latter end of December, and the greateft heat
in the latter end.of June; but the earth requires
fome time to take, or to lofe the influence
of the fun, in the fame manner as the fea
with refpet to tides, does that of the moon.

CHAP,
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CHAP IV,

Of the Difference o Jf Temperature of Air, Laml :
and Water, and of their Capacities of receiv-
ing, and trar_z/mzttmg Hear,

IR, when perfe@tly clear and tranfpa-
rent, receives very little heat from light,
as has been already faid ; but, if cloudy, it
is capable of receiving much more, and hence
cloudy air is often warmer than the earth
over which it is incumbent.  Air, is alfo often
warmed, by the condenfation of - “the vapours
mterfperfcd through it, particularly when this
condenfation arifes from ele@rical agency, and
by thefe means the upper firata of the' at-
mofphere, are often warmer than thofe which
arc fomewhat lower; and hence, the - origin
of hail, which is rain condenfed by paffing
through air colder than that in which it was
produced; but the greater part of the heat of
the atmofphere, is certainly derived from its
communication with the land, or water, over
which it ftands, and in this way it reccives,
either heat, or cold, more readily than any other
body of the fame bulk, particularly if it be
confined, as in vallies ; but it condu&@s thefe
qualities to or from other bodies, very flowly,
as the points of mutual conta&, are inconfider-
able.
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able. Snow, falling from the higher regions
of the atmofphere, is generally colder than the .
lower air; which, therefore,-after a fall of
{now, is often colder, than air 30 or 4o feet
above the {urface, as appears from the expe-
riments related by Mz, Wilfon in the Philofo-
phical. Tranfa&ions of the year 1780,

Air, incumbent on feas, or on large tracts of
water, is generally many degrees warmer in
Wiater, and eoofer in Summer, than air in~
cumbent on land, becaufe land is more fufcep-
tible of both hesat and cold, than water; and, in
general, air parti¢ipates of the temperature of
the fubftances with which it is in contaét.

" The ecapacities of land and water for re-
ceiving heat, or cold, are- very different.
Land, orearth, particularly if dry, receives heat
from light very readily, but tranfmits, or con-
du@s it through its own fubftance, to great
depths, very flowly; whereas water, by reafon
of its traniparency, reccives heat from light
very flowly, but what it receives, is diffufed
throvwgh it much more readily. Dr. Hales
found that in the month of Auguft, 1724,
when the ait and the furface of the earth were
both at 88°, a thermometer placed only 2
inches under the furface, ftood at 85°4 and
ancther 16 inches under the furface, indicated
70° ; and another 24 inches deep, 68°. Thefe
two laft mentioned thermometers, preferved
the famc temperature both day, and night,
until the end of the month, and then fell only

: to
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to 63° or 61°; fo obftinately did the earth, at
that depth, retain its heat, though the tempera-
ture of the air frequently varied*.

On the 26th of O&ober, a thermometer ex-
pofed to the air, ftood at 35°,5; but one funk 2
inchesin the earth,washeatedto43°,85; another
funk 16 inches, thewed 48°,8; and one at the
depth of 24 inches, 50°; he even found, that
between: the 1ft and 12th of November, when
the external air was cooled fo low as 27°, an-
other thermometer })laced at the depth of 24
inches, ftood at 43°,8; but from the month
of March, to that of September, .of the
following year, the  external air was con-
ftantly warmer, than the earth at the depth of
16 inches, or 2 feet; but the feafon was very
rainy, and the evaporation occafioned thereby,
prevented the earth from being warmed, fo
much as it otherwife would have been. How-
ever, thefe experiments clearly prove, ift.
That the furface of the earth is much heated
during the Summer, but that this heat defcends
very flowly, a great part of it being commu-
nicated to the air. 2dly. That during the
Winter, the earth gives out to the air, the heat
it had received during the Summer. 3dly.
That wet Sumers, muft be fucceeded by cold
Winters, ‘

'Fhefe experiments agree very well with
thofe of Mariotte, who found, that the earth

* 1 Hules. Veg. Stat. p. 61, | .
18
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s gradually heated during the Summer, and
48 gradually cooled during the Winter months;
and that, at the diftince of a few feet under the
furface, it is conftantly watmer than the ex-
ternal air} this excefs he found to remain
until Aprll when the furface is again heated
by the fun’s rays, and flowly tranfmits its
heat downwards. In all this, we {ee nothmg
like the operation of a central heat.

Hence at a certain diftance from the furface;
namely, about 86 or go feet, (if this depth has
any cominunication with the open air, and
perhaps, at a much lefs depth, if* there be no
fuch communication) the temperature of the
earth varies very little, and. generally ap-
proaches to the mean annual heat: Thus thé
temperature of fprings, is nearly the fame as
the annual temperature, and varies very little
in the different periods of the year, as Mr.
Hellant has firft obferved. Thus alfo the
temperature of the cave of the obfervatory at
Paris, about go feet below the pavement, is
about §3,5 degrees, and varies about £ a de-

ree in very cold years. Its temperature is
Fomewhat above the 'mean temperature of
Paris, on account of its communication with
the external air. Mr. Van Swinden has ob«
ferved that the greateft cold, even that which
exceeds © of Fahrenheit, if it Jafts only a few
days, penetrates no deeper than 20 inches;

* Mariotte fur le Froid & le Chaud, p, 189,
cven
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even when the earth is not covered with {now,
and not above 10 inches where fnow lies on
the ‘furface; by which we learn the important
purpofes this covering an{fwers in high northern
latitudes. In Siberia, where the cold isknown to
be {o intenfe, immediately. after the melting of
the fnow, the earth is found unfrozen, not only
at its furface, but even to the depth of 16
feet, which fhews that ice never penctrates
into it, except in a very few places. ,By an
obfervation made at the bottom of a mine
lying between Calais and Boulogne, 476 feet
beneath the furface, the temperature was §4° *.
The temperature of the falt mines at Wic-
liczka, in Paland, is 52° at the depth .of. 320
feet; and from thence to the depth of 1716
feet, it does not vary t, though the tempe-
rature of mines is .fubje -to changes from
caufes that are peculiar to them: thus Mr. De
Luc, at the depth of 801 feet in the mine of
St. John in the Hartz, experienced a heat of
70°; but at the depth of ;1359 feet, he found
it no greater than §0°{. Kraft obferved the
temperature, of a cavern near Reutling, in Sua-
bia,. to be 48° but water in the {fame cavern,
was heated only to 42°, the external air at that
time being at'66°||. Themine of Joachimftahd
inBohemia, isreputed one of thedeepeftexifting;

* 3 Ac. Helvet. p. 27, .+ Guettard Mem, Par, 1762,
p. 1087 and 1089, 8vo, Kdit, .1 Phil, Tranf,'1779, p. 502.
i Mem, Petrob. 144, '

D in
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in this, Mr. Monnet found the temperature, at
the depth of 1700 feet, to be 50°%.

All thefe facts, tend to prove that the heat
of the earth does not increafe as wé defcend
into it, but at the greateft depths, is néarly the
{ame, as the mean annual temperature of ‘the
latitude. - When the furface of the earth is
cooled rapidly, the interior parts are cooled,
proportionably, to a certaifl depth until: the
cold of the furface arrives at its maximum, and
“becomes conftant ; then the internal heat gra-
dually gaing upon it, with a force proporuoned
to their difference of temperatufe, and as in
our climates, the internal heat is ‘alwayé ‘above
40,.it 1§’ a]way‘s fufficiént to ‘melt the fnow
thatlies leng on'the furface, Hence in Swiffer-
land, and many other countries, fnow is. ob-
ferved to melt firft at the bottom. j

- Land, is capable of receiving much more
either heal' or cold, than water, In the neigh-
bourhood of Marfexlles, Dr. Raymond found
land often heated to 160 but he never found,
the fea hotter than 77° and even this heat it
receives chiefly by communication with land;
for, on the 19th of July 1765, he-found that
patt of the bay next the land heated to 74°,
the middle of the bay bel at 72° and the
entrance 6f the bay 70°. In Winter he fre-
quently obferved, the earth cooled down to
14° or 15°, but the fea never lower-than 44°,

* 10. Roz, 234
A
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or 45° * .and the reafon is, not only, becaufe
water is incapable of receiving much heat from
light, as already faid, but becaufe it is con.’
ftantly cooled by evaporation.” In Winter,
when the furface is much cooled by conta&
with colder air, the deeper and warmer water
of the bottom, being fpecifically lighter, rifes
and tempers it; and as the colder water con=-
ftantly defcends during the Winter, hence it is,
that in the {ucceeding Summer, the furface is
generally - warmer than at greater depths;
whereas in Winter, it is colder; hende alfb it
has been retnarked, that after a ftorm, - the
féa, is-always: warmer in 'Winter, and ¢older in
Summer, the water of great depths being then
mixed and inobrporated with that -of the
furface T,
; Heatat the  Depth,
N. Lat. Surface. Feet, Heat.
70°  May 12 36° 502 39
17 37 540 39

June' 9 " 44° 558 40
July 7 46° 420 44
68° 8 470 1560 ;52
65° 9 487 1280 48

6

g 1o - 53° 846 45'§t

27 Jan. 3 64 340 58

o ! 84 3600&2 53 I
5346

» Mem. dela Societe deMed. de Paris, An. 1778, p. 70.
4+ Suenfk. Handling, 1753. 1 Phil. Tr. 1770. p. 39.
§ 2 Bergm. Erde Kugel, p» 119, * | Phil. Tr. 1752.

. 21 .
P 213, D 2 But
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‘But Lord Mulgrave found the temperature
of the fea, at great depths, in high latitudes,
much colder ; he does not indeed mentlon, the
temperature of the furface, but it is prefumed,
it ‘did not differ much from that of the air;
perhaps the reafon was, that the newly melted
ice, had then defcended, though the firft expe-
riment cannot be explamed ‘even on that
hypothcﬁs

Lat. N, Heat of Air. Depth. , Heat of the Sez, -
67° June 20 48%; . 4680  26°
78° 30 40% .. 708 3r°

69° Aug. 31 59°%5 4038  32°
Obfervations of Meflrs. Wales and: Bayley. -

Depth.  Heat of the
Lat. Air, Surface. Feet. Sea,

o Septs 7555 740 510 66°
24° S. 26 72°%5  70° 480 70
34°%44'0& 11 60°%5  59° Goo 57°

Obfervations of Mr, Bladh. *
57°N. Jan. 8  46° 37° 6 4o¢
‘ 10 43,6 436 50 436
55-40 20 47 40 110 §I,§
39-30 28 53 59 110 59
2.55 Feb.2y 81 81 58 81
2,50 26 83 84,5 110 81

# Suenfk. Handling. 1781.
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. Mr. De Sauffure, in the month of Auguft,
found the temperature of the lake of Geneva,
at the depth of: 84 feet; to be about §5° of
Fahr., while at the furface it was 62° the heat
of the air being 81°% ° In Winter, the tempera-~
‘tures of the furface and bottom, are nearer to
an equality ; thus in the month of February,.
.after a froft .that had lafted a month, the air
being. at .38° the furface of the lake was at
41° and at the depth of 1000 feet, the tem-
perature was 40, probably from a mixture of
inow water. .

As the water in the high northern and {fouth-
ern latitudes, is, by cold, rendered fpecifically
heavier than that in the lower warm latitudes,
hence there arifes a perpetual current from the
poles to the equator, which fometimes carr
down large mafles of ice, which cool the air,
to a great extent. It is certain that inland
feas, of great extent, have been frozen in very
fevere Winters ; thus the Baltic was fo firmly
frozen in 1668, that Charles the XIth of
Sweden and his whole army paffed over it ¥,
and the Adriatic was frozen in 1709 +.
Hence, there is great reafon to think, that
within lat. 80° N. and in much lower lati~
tudes in the S. hemifphere, the fea is al-
ways frozen in winter. Upon the whole, the
temperatures of land and water, in Winter, dif-

. * Puffend, Hift. Europe. Mod. Un, Hift. in 8vo. Vol 30,
p. 180, + Mem Par. 1749.

D3 fer
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fer much more than in Summer, for in Winter,
inland countries, from lat. 49 to 70 degrees,
are frequently cooled down to 40, 50, and
fome to npwards of 70° below . the freszing
point ; whereas the fea below lat. 76° feems no
where cooled beloyw 4° under that point in our
northern hemifphere, except fome narrow feas
and fome parts of the north Pacific Ocean ; but
in Summer no confiderable extent of land is
heated to more than 15 or 20 degrees above
the temperature of the fea, ftony and fandy
defarts excepted. All bodies require a certain
quantity of ‘clementary fire or light to heat
them to a certain degree, but the quantity re-
quifite to produce this degree varies, according
to the nature and fpecies of thefe bodies, .and
hence the proportion {uited to each, is called
their fpecific fire ; the more of this any fpecies
of bodies requires, the greater time it will
require, in the fame circumftances, eithér to
acquire or to lofe it, that is, either to heat or
to cool. Now water requires much more of
it than earth, and therefore is longer either in
heating or cooling ; and therefore if the times
of expofure to the caufes either of heat or of
cold be the fame, land will take more and
water lefs of either of them ; hence ice is firft
formed near the banks of rivers, or on. the
eoafts of the fea, where the fea is frozen.
Stones or fand contain lefs fpecific fire than
earth, this being always moifter, hence they
heat and cool more readily, and to a gteater
| degree,
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degree, which accounts for the violent heats
of the defarts of Arabia and Africa, and the no
lefs intenfe cold of Terra del Fuego, and other
ftony countries in ¢old latitudes. It is faid
that caverns in gypfeous mountains are colder
than thofe in calcareous mountains ¥, Towns.
being formed of ftone, or brick, are warmer in
Summer than the open country, unlefs the
{treets be fo clofe as to intercept the freec a&tion
of the fun’s rays. ‘ ,

. Living Vegetables alter their temperature very
flowly and difficultly, but the evaporation. from
their numerous furfaces, is much greater, than
from the fame fpace of land uncovered with
vegetables ;. if they are tall, and clofe as forefts,
they prevent the fun’s rays from reaching to,

.and warming the earth, befides proteéting the

Winter’s fnow for feveral months, Hence
wooded countries are much colder than thofe
that are open and cultivated ; the difference is
no where fo firongly marked as in Guyana;
part of this’ country has been cleared from
wood, only fince the beginning of this century,
and the heat in that part is already exceffive ;
whereas in the wooded parts, the inhabitants
are obliged to light a fire every night +, which.
fthews that the earth retains very little heat.
When dry, cold winds, fuch as thofe that blow
over mountains, or dry, barren lands, pafs over

L Decouvertes Rufles, p. 34.  + ¢ Buffon. Suppl. in
8vo. p. 346

D 4 forefts,
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forefts, by exciting a more ‘copious . evapora-
‘tion, they cool them, and are themf{elves cooled
by them, to'a far greater degree than where
that circumftance does not occur, and hence
the fouthern countries of Europe are far
warmer now, than they were 1 700 years ago ;
for though Italy, for inftance, might have been
as well cultivated then as at prefent, yet, as Dr.
Williamfon well remarked, Germany was
covered with woods, and confequently the
winds that pafled from it to Italy were far
colder*. Abftradting from the circumftances
to be mentioned in the next chapter, land
takes 8 or 10 degrees more heat than the fea
in Summer; and is 8 or 1o degrets colder in
Winter, in the fame latitude, '

CHAP V.

Of the Modifications of the Standard Tempera-
ture, on Land, arifing from Situation.

WE have already feen that the higher re-
gions of the atmofphere are the coldeft ;
that land is colder in Winter, and warmer in
Summer than water; and that with refpe& to
temperature, the covering of the furface of
" land, whether with vegetables, or with ftone
or fand, is not indifferent; from whence it

# Mem, Philad, .
naturally
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naturally follows, that the circumftances that
govern the temperature of land are, 1ft. Eleva-
tion. 2zdly. Vicinity to, or diftance from, large
tra&ts of water, particularly from the ftandard
ocean, a8 its infit¥nce is - moft extenfive, and
as it is to its temp ature that the temperature
of all countries is T8:be referred, in moft cafes.
3dly. The vicinity, or diftance ‘of other tradts
of land, which by their elevation or the cir-
cumﬁances of their furface, have a tempera-
ture peculiar to them, as ftopy, fandy, and
wooded countries. 4thly. The bearing of
nexghbounng feas, mountains, forefts, de-
farts, &c. ' sthly. A more .or lefs perfe
communication with the ftandard ocean, feas,
forefts, &c,

§ 1.

Of Elevation,

AS heat is propagated through the atmo-
fphere, chiefly by conta& and{communication
with the earth, it is-evident that lofty moun-
tains, particularly if their horizontal furface
be not very extenfive, cannot:warm it to any
confiderable degree, as they : ‘themfelves re-
ceiving the fun’s meridian raysmore obliquely,
and communicating . lefs with the compion
mafs of the; earth, are; lefs heated than plains,
hence the ﬁeepcﬁ mountams ‘are alwdys the
coldeft; but eléyated countrigs of la.rge ex-

tent,
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tent, fuch as the interior parts of continents,
and iflands whofe declivity is infenfible, parti~
cipate much lefs of this diminution of tempe-
rature ; yet thatpart of the atmofphere which
is in conta& even with the loftieft mountains,
is warmer, at leaft in- Wmter, than air of thc-,
fame height over plains, “becaufe fuch im-
menfe maffes of earth, and flone,. generally
contain more heat than mere air, and the air
in conta@ with them, being on that account
fpecifically lighfer than the more diftant air,
this of courfe moves towards the mountains,
or the general current of the atmofphere flows
towards them with greater velocity, and hence
clouds feem ‘to be attracted by them, and
~winds are generally more violent on high
mountains than on plains*, The air thus ac-
cumulated on their fides, is at length forced
over their fummits, but in afcending to a
greater height than. that, at which it was im- .
pregnated with vapour, it is cooled and confe-
quently depofits this vapour, which thus forms
mifts on the fides of the mountain, and when
the quantity of vapour thus condenfed is confi-
derable, it warmas the air'to a conﬁdcrable de-
gree T. On the other hand, the air forced over
the mountain, being deprived of its vapour, and
falling on the neighbouring plains, greedily
abforbs the moifture it had loft, and thus pro-

# De Luc. + See a full and excellent account of thefe
phznomena, by Mr, Du Carla, 21 Roz. and the fuc-
ceeding volumes.

du.ces
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duces a confiderable degree of cold. Thusa
N. W. wind blowing on the mountains of
Norway accafions a thaw, but when it has
paffed thefe mountains and entered Sweden,
it produces the moft intenfe cold *; and for
the fame reafon, this wind is obferved to be
the drieft and coldeft 'on the eaftern coaft of
Scotland, and the heavieft rains come from
the Eaft and S. E. . ° :

With refpet to the precife effe&t of eleva-
tion, I find it to be very nearly as follows.

1ft. When the elevation is moderate and
gradual, fuch as that of the interior parts of
moft countries very diftant from the fea, its ef-
fes are fo blended with thofe of diftance from.
the ftandard ocean, to be mentioncd in the
next f{eQtion, that the fame allowance in the
diminution of temperature, is to be made for
both. By a gradual elevation, I mean any
that rifes at a lefs rate than fix feet per mile,
counting from the neareft confiderable {ea.
- 2dly. If the elevation proceeds at 4 greater
rate, then for every 200 feet of elevation, we
muft diminifh the annual temperature of the
ftandard in that latitude, as follows.

If the elevation be at the rate of
6 feetpermile . - 3 of a degree,

% feet - - ;
13 feet - - - 1%
15 or upwards - i

¥ Mem. Stack. 1757.  + 3 Ed. Effays, p. 12,
To
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- To find the height of any place, I com-
pare the mean annual height of the barometer
at that place, at its mean annual temperature,
with its mean height at the level of the neareft
fea at the mean annual temperature of that
fea, which-height I fuppofe to be 3o inches.
Sir George Schuckburgh found it fo in the
Mediterranean and channel, in the tempera-
ture of 55 and 60°. Mr. Bouguer found it
{o on the coaft of Peru, in the temperature of
84°; and Lord Mulgrave obferved it at the
fame height in lat. 80°: and though fome feas
are faid to be higher than others, yet this ine-
quality is never fo great as to occafion any
important difference in the height of the baro-
meter,

§ 2.
Diftance from the Standard Ocean.
FROM the frequent intercourfe of land and

fea winds, the annual temperature of countries
bordering on the ocean, differs very little from
that of the ftandard in the fame latitude, un-
lefs their elevation, or fome of the circum-
ftances already mentioned occafion a differ-
ence ; for though' they are fomewhat warmer
in Summer and colder in Winter, yet upon
the whole within the year, thefe differences
nearly balance each other in the temperate lati-
tudes ; but at the diftance of 50 miles from

the
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the fea, and flill more at greater diftances, the
differences arifing ‘from the unequal capacities
of land and water are fenfibly. perceived, the
mean annual temperature in different latitudes
being deprefled or raifed in every 5o miles dif-
tance, nearly at the following rate :

From lat. 70° to lat. 350 cooled of 4 aegree,

35° - - ]
30" = = o
25° warmed - ¥
X20,° - k, B é
10° - - I

It appears then, that from lat. 70° to lat.
30° elevation, and diftance, confpire in pro-.
ducing the fame effect, that is, in lowering the
annual temperature; hence one would fup-
pofe; that their joint effect thould be the pro-
dud of: both powers; but as the effet of eleva-
tion is in fome meafure complicated with that
diftance, namely, when the elevation is lefg
than 6 feet per mile, I find it more agreeable
to obfervation, to add the effe&ts of diftance
and elevation to each other.—In latitudes be-
low 30° elevation and diftance from the
ftandard ocean, in general countera& each
other, ‘and therefore the effe® of one, is to
be fubtracted from that of the other.

§3 Of
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§ 3.
Of the Modifications produced by the Vi cmu‘y and
Bearings of Mountains, Seas, &e.

ALL counttieslyingto the wiridward of high
mountains, or extenfive forefts, are warmerthan
thofe lying to the leeward, in the fame Jatitude.

Countries that lie fouthward of any fea, are
warmer than thofe that have that fea to the
fouth of them, at leaft in our hemifphere, be-
caufe the wmds thatfhould ¢ool them in Winter
are tempered by pafling to them from that fea ;
whereas thofe that are northward of the {ea
are cooled in Summer by the breezés that iflue
from it; but a northern or {outhern bearing
of the. {ea, renders a cophtry'warmer, than if
it lay cither to the eaft,‘or to the weft. -

Ilands bein furrounded by the fea, parn-
cipate more ofg its temperaturc, and are there-
fore warmer than continents; moft' great
iflands have, (which is' very remarkablé) their
greate& extent, from north to fouth, as Great
Britain, Ireland Madagafcar, Ceylan, For-
mofa, Sumatra, &c. yet in our hemifphere,
the fouthern parts, are proportionably colder
than the northern, becaufe the northerly
winds in Winter are cooled, by blowing: over
a large extent of land *. ‘A tidge of moun-
tains generally traverfes them in the diretion
of their length,

* Hence Pallas was much miftaken in imagining, that
England would be much colder, if it were not fheltered
from the northerly winds, by the mountains of Scotland.

4 CHAP.
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CHAP VI

‘OF the Temperature of the North Pacific Ocean,
Jrom Lat. 66° to 52°,

™\ HIS, part of the Pacific Ocean, is con-
“tricted in lat. 66° to the narrow fpace

of 40 miles, and in lat. §2° it occupies the
{pace of only 30° in breadth, from eaft to
weft, that is about 1300 miles*; whereas the
Aflantic in lat. §2° is about 1700 miles in
breadth, and is no where contra&ted to a lefs
{pace than 700 miles. "Add te. this, that tha
coalt of Alia .6n the one fidg, and thofe of
America on tHe other, are bordered with high
mouatains covered with fnow for a great part
of the year; and numerous high iflands lie
fcattered between both continents, From thefe
circumftances we have fufficient reafon to con-
clude a priors, that this fea fhould be much
colder than that portion of the Atlantic, con-
tained between the fame parallels; for, during
the Winter, the mountains that line the coafts,
are cooled to a much greater degree, than the
flat coafts of the Atlantic; and the fea, where

* The degrees of Ionﬁxtudc are computed from a table
inMr. De La Lande’s A fonomy, Toifesdivided by 825,
give Englifh miles, very nearly. L

narrow,
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narrow, is intirely frozen ; ; in Summer, heaps
of ice being long ﬂxelt’@?ﬁﬁ from the fun by
the iflands, are carne éﬂgn into lower lati-
tudes, and the fnow-remains long unmelted
on the mountains; fo that I am inclined to
think, that the annual temperature of it, is at
leaft, 4 degrees below that of the ftandard in
, each correfponding latitude. But ghe obfer-
vations eitheron thefe feas, or the nej§hbouring
coafts, are not as yet fufficiently numerous, to -
determine with any precifion, :ﬁe' mean
annual temperature of thefe parts. 'The
few particulars here mentioned, are- chiefl
colle&ted from the account of Captam Cook’s
laft Voyage; but the ‘zeal -of that beft and
greateft of Sovereigns, the prefent Emprefs of
Ruffia, whofe love of fcience,"and of ‘every
improvement that can contriblitg:
pinefs of mankind, can only be cbmpared with
the extent of her empire, will not, itis to be
expeéted, long fuffer the meteorological hiftory
of {o confiderable a pagt of the globe to remain
unbeown,

CHAP.
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CHAP VIL

-Of the Temperature of the Laflern Part of North

America.

T HERE are many circumftances that
contribute to render thefe parts colder
than the oppofité parts of the old continent,
Firft, The higheft lands in North Ame-
rica are contained between the 4oth and goth
degrees of latitude, extending from north "to
'fouth between the rooth and r1oth degrees
of longitude weft of London ; here the great-
eft rivers have their fource. To the eaft of
thefe lie the Lakes Superior, Michegan, Huron,
Ofwego, &c. and the intermediate country is
covered with impenetrable forefts; hence, this
vaft {pace is incapable of  receiving much heat
in Summer, and confequently one great {ource
of that warmth, by which the Winters in the old
continent are moderated, is here confiderably
‘diminithed ; add to this, the fwamps and mo-
rafles, which are equally incapable of recciving
any c¢onfiderable heat; hence, the wefterly
winds, at leaft fuch of them as originate be-
hind thefe high lands, having depofited their
vapours in pafling over them, re-abforb them
ftom thefe imnfenfe forefls and numerous

E lakes,
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lakes, and therceby are cooled ftill more. Farther
north, namely, between lat. 52° and 63°, lie
Hudfon’s Bay and Streights ; about 50 miles
on the fouth of this Bay, from lat. 50° to §8°,
there runs a ridge of mountains, which pre-
vents its receiving any heat from that quarter,
and hence the intermediate country is {fo cold
that fcarce any animal can live in it *. To the
eaft, this bay is bounded by the barren, moun-
tainous country of Labrador, and a number
of iflands that lie at its eptrance. The portion
of the Atlantic oppofite to the entrance-of the
Streights, is furrounded, partly bythe continent
of America, and partly by Greenland, as far
down as lat. §9°; both are mountainous and
interfeted by a multitude of crecks and inlets,
which are frozen over in Winter, and in the
enfuing Summer the floating ice is protetted
by numerous high iflands, and partly ‘carried
down the eaftern coalt of America, fometimes
as far as latitude 42 T, cooling the ,atmo-
{phere far below the ftandard.

Hence, the N. W. winds are the coldeft in
all thefe parts of America, and by the metea-
rological journals that-have been publifhed,
the annual temperature {féems to be about 10
or 12 degrees lower than the ftandard.

But, as the cultivated parts of America are
at -prefent much more. t¢emperaté than they
were a century ago; it may be prefumed‘ that

¥ Carver’s "I'ravels, p. 108, leﬁ Accad. Par, 1725
whcu
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when “the country is ftill further cleared of”
woodsy the climate will be- ftill further im-
proved; .though, - from -the_fituation of the
high lands, I believe it will never be {o mos
derate as that of Europe.

or the Témpff}zture of the Southern Hemifpheré,

ROM the equétor to latitude 409 the

temperature of this hemifphere feems to
be exattly the fame as that of the correfporid-
ing parallels oh the northern fide*: but it
i8 'the general opinion, that the moré fouth-
érn ldfitides are muth colder than the north-
ern, equally diftant from the equator.  If this
ppinion refpected only the Summer feafon, or
latitudes hlgher than'66°, there is good reafon
to think it well founded ; -for, 'in this hemi-
{pherefo low as lat. 68°, the fea has been found,
by that incomparable navxgator Captain Cock,
every where frozen; and large maffes of ice
are In Summer detached and carried down as
low as lat. ¥0°, or even 46° and there, melting,
diffufe cold to.a far greater extent: but on the

* 1 Géntil. Voy. p. 73.
Ez ~ other
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other hand; the abfence’ of land; which is
known to teceive a fariigreater degreé of cold
than water, makes ‘it ‘highly.- probable, ' that:
the antar&ic Winters aré much milder thadn the:
aréhc, at leaft on land,.

It is worthy of obferVatlon that Dr. Halley
and Mr, Wales have fometlmes found the
northern wind colder than the fouthern, in
this hemifphere *,

C H AP IX
Of the Temperature of . the Leffer Seas,

IN general thefe feas, 1 if not fum:ounded by

high mountains, are a few degrees warmer
in Summer, though colder. in Winter, than the
flandard occan ;. in' high . latitudes they are
frequently frozen..

Whlte Bea,
This fea is frozén in Winter'$

GUIPh ‘ Of Bothniaa

I,t 1s in great, mqaﬁlre frozen in Wmtcr 1’,
but in Summer it is fometimes heated to 70°%

# Dalr Jmplc s 'Voy- p. 37, and Wales’s Obfervations

en his Voyage. 1 3 Daptzic Abbandl, p. 143.
$ Mem, Stock. 1357.

a de-



Of the Temperasure of the Leffer Seas. 53

2 degree iof heat never: to be found in the
oppofite’ part of the Adaptic * ; its. general
temperaturé in-July'is from 48:t0 56,

German Sea,

' This fea feems to be about 3 degrees colder
in Winter, and § degrees warmer in Summer,.
than' the Atlantic ; hence, though' colder in
Wiater,, yet it is a8 warm in Summer at
Southwic, lat, §2° 31°[, asat Briftol, lat. §1°

3’: the annual teraperature is even lower
at Briftol than at London ; thus in 1778, the
tnrixgt:rﬁ ature of London was §3,1, but that of
Briftol was only §2.

Mediterranean.
Thlﬂ feﬁyiﬁ-feiﬂlégl_’cater part of ite extent,-:
warmet,, both, Sumimer and, Winter, than the
Ait}mtic.qwl}jgh for that reafon flows into ity
but ithe Adwistic, thoygh warmer in Summer,
is fa-nald ém.Wiinter, .as to ave been.frcr‘;;lently
faozenoyari] in the ngighbourhood of Venice,
Black Sea.

i Is, colder than  the Mediterranean, and

flows into it, .
Cafpian: -
"This fea’is fituated 'in the neighbourhood

. Mem. Btock. 1776. || 8 Phil. Tranf,.Abr. p. 610.
$ Mem, Par, 1749, ‘ :
E 3 of
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of high' mountains, and’ is in - great ~meafure
frozen in Winter ;. its level is faid; by Pallas
to be lower than that of . the dcean* '

¢CH AP X

Of the Teznpekatufe:qf';; Plices lying berween, the
81 and 55th Dagrees of Northern Latitude,

ON ‘the '28th of. June; Q. S. .An. 1758, ati
Sea, Mr. Rowlandfon. Martin .found the
temperature of the ajr,, durmg the whole 24
hours, betwixt 46 and 47 degrees ; the pre-
ceding and fuceeading days were much ccolder,
but he was informed that the Suwimats -were
often warmer I. In lat.’ %9P ¢’y Tord Miil-.
grave obferved the greateft heat:fof.two  ddys
to be 58° and the leaft 46% ' THefe ‘cbferva-
tions agree well with' my table.. “Mr.-Martin:
Qbferves that the weather in the polar re-
gions is very un{’ceaay 5 _one hour ,1t blows a
violent ftorm, and in the next; théreisa dead
calm; neither doesit blow long in any one point,
but fometimes from every point, within the
geriod of 24 hours. After a calm, the north
wind fprings up' fitft; the fky is feldom per-

Decouvertes Ruflgs, p. go. { Mem. Stock. 1758
’t em. Par. 1774. :
fe&]y
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fectly clear, and florms are much more fre-
quent than in lower latitudes.. ., . .

,On. the.16th of May, -lat. 78° 30 -the, tem-.
perature of «the air bemg 16°, the. {ea wag.
frozen, but fea~water in hogfheads was frozen
in the temperature of 28°, which agrees with
Mr. Nairne’s, experunents It is remarkable,
that in'lat, 80° , long, o, Lord Mulglav‘e found
the temphrat’ure ‘of the air 44°, wind E.N. L,
and M. Duhamcl the fame day, in Gatinois,
lat. 48° lorig: 1°, fburid the wind" aifo N. E..
and its tem eratdre

pitfb'érg'e& cbhﬁﬁs*Of 4’ clufter of ‘moun-
tams,"fo’rmeﬁ of 2" “fort of flate: Lord Mul-
grave. méafuted. ofie’ Of them, and’ fouhd it
1503 feet high ;. the {Héw " which almoft' al-’
- WaYs <covers thbfe ‘mountains, - ‘rendefs” the
nexghbourhood of Spltﬂ:ergen colder than' the
open'{ed. \ He'miet with ice for the firft time,
July-thé 4th; “in-lat.. 79° K14 but he fays it is
generally it found in'lat. %3 or 742 = -

Wad{o, in Lapland, lt. 70° 5
. According to Mr. Hellant, .the temperature:
of ‘fprlngs, and _confequently the annual tem=
perature is . 36 by my table 37%2. The
difference arifes from i its height over the Jevel-
of the-fea, which is probably confiderable, ‘as
-the mean. height of the barometer for the fix,

Summer months was about 29°,2

- It has been remarked, that the north fide
E 4 - of
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of the ridge of mountains, that extend be-
twixt Tornea and the North Sea, is not fa
cold. as the fouthern fide of thofe moun-
tains, for the reafon given p. 42, *.

Utfjoki, lat. 6¢° 52

An., 1758, on the 11th of April, it wa,q;
ftill Wmter, the temperature in d,ay—umchemg}
from 19 to 14°; from that to the end of the
month it varied, being fonp,t; days at 41% and-
fome at 50° with a S. wind 1,

On the fecond of May, the thermemeter
was at 18° at 12 ¢’clock, but {from. the sth to.
the 21ft, it was g,encrally at 38 or 49" “the.
ten laft days were again cold, .

In June it froze the three firft mg.ht)s, _ but
from, that. time till the end of Auguﬂ“ there,
was no more froff ; the warmeft day in June
was 61°% the nlght‘g were generally a;; 42

In July the heat opge rofe to 777, yet the!
Summer” was reckoned unufually cold; the
wind was. moftly at north, .

From the 1ft t6 thé"16th of Auguﬁ the
thermomseter was by élay from 46.10-61°, and
at night from "37.to 45°; from that to the
19th, it was by day, from 64 t¢. 66; 0n the
2.7th it froze at night..

Duting the twelve firlt, days of “September,
the wind being conﬁlantly at fouthy the wea-

- % 31 Oollett. Acad( p. 211, + Mem, Stock. 1759,

2 ther
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ther was warm, being moftly at §0?; then the
wind turned to N. and the Weather ‘was
eolder, being-at night 36°, and by day 46°;

after the 21ft, it froze- every night, and in
day-time was at 34°

‘The twelvc fixft days of Og&ober: were
moftly at 32°% after which, the weather be-
came much colder, though it thawed fome
days; on the 26th, the cold was below 6.

In November it thawed one day, but the
mean temperature of the month was 15°.
From the 213d, the fun no longer appeared
above the horizon, md yet on the 3oth, the
cold did not exceed 23°.

The fit twepty days of December were
cxeseding. cold, - though, & S. wind meftly
reigned, the.cqld heing fram 4, to 15° wtdero;
but what is very furprifing, from the 22d
to the end 6f the “month, .the weather was
very mild *,

I have been thus Eroh\: in 1elat1ng the
temperature Qf‘ this country, as it is from
hence that our- Atrong northerly winds blow ;
and we, learn from it fevera) curious particu~
lars 1ift, We fee tht during the entire ab-
fence of the fun,. thq cold is not fo great as
mxght be. expeéted ; ‘and thefe, Ibeheve, are
t’he oqu obfervatlons ever made in that inte-
reﬁmg circumftance.  2dly. That when the
countries fouth of Lapland are frozen, the

* Schwed. Abhand, 1759, p- 228.
fouth
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fouth winds are the coldeft; for, during the
laft and warmeft part of December, the wind
was -not {fouth, but moft probably north; and
then the cold was but a few degrees below
congelation. 3dly. We fee that in this high-
eft.of all inhabited latitudes, the cold is not
near {o. great even when greateft, as we fhall
foon fee it to be in fome countries, lying fo.
low as lat. §2°% and hence we have great reas
fon to think, that the cold of the pole is not
fo intenfe as is commaonly imagined. ..
., The barometer varied here from 27,8 ta
304 inches.

Kola, lat. 68°52’, long. 30° E,

In the year 1769, the mean temperature
dunng the following months, was;

March - - 27

Aprll- - - 3%
May . - - 54,8
uge - - ‘4g
§uly - - 5

According to Mayer, it is 420 feet above’
the’ level of the fea, ‘the thermometer was:_
once in May at 73°*.  Lapland being moun~
tainous, its ‘temperature muft differ much’
from that of the fea; the temperature of ]une
was ev1dently n'regular

* 2 Bergm. Erde Klot. 14 N. A&, Petrop.
Ponoi,
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Ponoi, laf. 67°, long. 47,

In the year 1769, the mean temperature of
the following months, was *

Greateft Cold. . Leaft,

March 14° - — 20° - 28°6
April 238 - 15,44 © 24,12
May 29 - ' 9,5 = 40
June 38 - 28 74

, Thls town lies on a . river of the fame
name, near the White Sea; this fea is gene-
rally frozen in Winter ; and hence, and from
the vicipity of the oppofjte' land .of Siberia,
the gaftgrn.coalt .of Lapland. is much colder
than the' weﬁern, or-even.the northern.

One 'day in June, the thermgmeter fiood
at 74°; the N. W, 1wind,, paﬁing over the
moyntains, is the coldeft, the . ‘W, the
Warmeﬁ ;

' Umba, dat. 66°; 395

The {fame year, its temperature in the fol-

IOng*months was T
. Greateft Cold, " Leat.

March 21987 -~ —10%75 - 43 %25

April 31 - 11 - 46,5

May 377 - 185 - 564
. Umba is alfo fituated near the White Sea :
thefe obfervations were made 247 feet above

* 14 N, A&, Petrop. - "+ Ibid. .
1§
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its level, 'The interior parts of Lapland being
very mountainous, are exceflive cold,

Abo, lat. 60° 27", long. 22°18' E.

The "refult of twelve years obfervations,
from 1750 to 176 1, both mcluded gives ‘the
mean annual temperature 39°5 5, or rather
40" ¥,

Jan, ,19°58| ‘The greateft cold in that pe-
Feb. 271,38 riod; happened in Jan. 1760,
March 27, 32 ‘the thcrmomcter then ‘being
April 39 < —344° but the greateﬁ‘ eold i
May 49,46 ! ally obfci'ved is ~—79's the ther
June - 60,26 | mometer is generally 85 - dayy
July 63,48 below 329,

Auguft60;26'] Thé: ‘reateft heat within that
Sept. 50,72 period tosk place in July; 17 575
O&.- 39,2 1 the thermometer fldndifig at9s*,
Nov. 21,29 |but the greateﬂ ufual- heat -ig
Dec. 20,66{g1°1. .

The ftandard heat of thxs Iatxtude 18 44’y
{o that the difference between the temperature
of Abo and the ftandard temperature, is 4
degrees; but its diftance from ‘the Aflantic is
' 54.0 miles ; and fince, a8 above feen, a dif-

% In reducing foreign thermometers. to that of Fahr,
as fome fraftions arc negleéted, thtere is- aIWays a differ-
ence of about x a degree, loft in. the toslity.

¥ Schwed. Abhand 1763,

tanece
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tance of §o miles from the ftandard, lowers the
annual temperature . of a degree, the dif-
tance of §40 miles thould lowerit 3,6 degrees.

Peterfburgh, lat. 59° 56, long. 30° 24  E.

The mean annual témperature of Peterf-
burgh, during® 6 years, from 1762 to 1777,
‘was 38°,8..

Jan.  10° The greateft cold obferved in
Feb. 16,46 | Peterfburgh was that at which
March 23 mercury freezes, viz.— 39°;
April 34,5 |but the greateft on a mean of

ay §o,2- |f{everal years is — 25”; the
June 59,3 |froft generally begins in O&o-
July 66,8 {ber, and lafts with little inter-
Auguft 61,7 | ruption until April. The ther-
Sept: 52,8 .| mometer is generally 145 days
O&ob. 40,5 {below 32° 70 below 19° 30
Nov. 26,8 |below 8°10 below—4°, and 1
Decem.23,4 |at—25° The Winter of 1777

was the mildeft long known; yet the thermo-
meter ftood 69 days below 32° 26 below 1g°%,
7 below — 4°, and 1 at — 10°, all at noon.

The greateft Summer heat, on a mean, is
79°, yet once it amounted to 94°,

The ftandard temperature of the lat. of Pe-
ter{burgh is 449,3, the difference then is §°;5,
which is chiefly owing to its diftance from the

‘ ftandard 4
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ftandard § this diftance amounts to 25 degrees
of longitude, which in this latitude make 870.
miles, -and; at the. rate already .mentioned;
{hould lower the temperature §,8 degrees; the
neighbourhood of the fea moderates it fome-
what. ) o

It {carce ever hails at Peterfburgh *;

Upfal, lat. 59° 51/, long. 19° 47" e

From the yeir 1739 to 1757, the mear
yearly temtperature was 41,88 1.

Jan. © 24°8| The greateft cold during
Feb. - 25,16 that period feldom exceeded
March 29,12 5°, and only once reached
April -+ 38,6 |—2

May 47,84 The heat of Summer fre-
June 59,54 | quently reaches 80°. During
July 62 the Summer of the year 1747,
Auguft 59,72 | which was uncommonly warm,
Sept. 52,106 | there were 61 days above 68°,
Octob. 42,36 | 13 above %7° and 4 between
Nov. 33,62 | 82° and 86°.

Decem.27,32 | It has been obferved that

the fame fpecies of vegetables bud 31 days
fooner at Montpelier, and 28 days fooner in
London than in Upfal 1.

+ Schwed, Abhand, 1753
The

* g Vet. Com. Petrop.
t 2 Bergm. Erde Klot.
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The ftandard temperature of the lat. of
Upfal is 44°,3, the difference then is 2°,42;
but Upfal is 360 miles from the Atlantic, there=
fore its annual mean fhould be 2°4 lower.

Stockholm, lat. 59° 20. Long. 18, E. -

The mean of 20 years obfervations, made
at Stockholm, gives its annual temperature

42,39 *

Jan. 22°68| The greateft cold is generally
Feb. 25,3 |—2° {carce ever— 5°; how-
March 27,9 1|ever, it was once, namely in
April 38,7 | Jan. 1760,—20° - The cold
May 49 fets in about the month of No-

June 61 vember, and lafts until the end
July 63,9 |of March.
Auguft 61,8 The Sumimer heat reaches

Sept. 53,2 | 75° and not unfrequently 842
O&ob. 42,9 The difference of tempera-
Nov. 34,5 |ture of one year from another
Decém. 27,8 | amounts to about § degrees;
that is, 4 above, and 4°,5 below the mean
above given.

Mr. Wargentin, in exammmg a feries of 39
years, could not find that any one year re-
fembled another ; but he found that the Win-
" ters were formerly more fevere than of late.

* Mem. Stock. 1778.
The
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The ftandard temperature of the latitude of
Stockholm is 44°71, the differénce then ig
29,32 ; its diftanca from the flandard is 432
miles, thérefore it thould be 2°,8 colder.

‘Solyfkamfki, lat. gg°, long. ¢4, E.

The mean temperature of the year 1751,
as far as I can colle&t from an imperfe&t ac-
count of it in the Philofophical Tranfactions
of the year 1753, was 329,5.

Jan, —2°
Feb. 8,6
March 42,8
April 42,8
May 49,4

June 62 -

July 58
Auguft 50,8
Sept. 4§ -
Od&ob. 27
Nov. —1,4

Decem. 10,1

Solyszﬁnﬂd :is fituated on

the borders of - Siberia, weft
“of the Ourals ; as we have its

temperature only for one year,
we cannot expe(t it to agree
with the rules laid down on
this fubject. However, we
may remark, that as its diftance
from the flandard is 1332 miles, -
it thould be 8°,8 degrees cold-
er, and-therefote its tempera~
ture thould be 36°2, which

probably is ncarly the truth.

Oof



Bevwween Lat, 81° and 55°. 65

Of the Temperature of Siberia and Kam-"
{chatfka,

As the temperature of Sibetia has fome in-
fluence oh that of lower latitudes, ‘it will be
proper to mention here -{ome cucuxn{’cances
that are pecuhar to it.

Siberia is not only one of the moft dlf’cant
tralts of the old continent from the ftandard
ocean, but it is attended with another circum-
ﬁance, moft unfavonrable to its temperature;
for it contains the moft confiderable elevatxon
not having the appearance of a mountain in
the old continent. This elevation even pafles
the bounds of Siberia, for it cxtcnds from lat;
54" to 47° and from long. §5° to 130", eait
of London; that is, §00 miles from north to
fouth, and 3315 from eaft to weft. It even
runs ﬁlll further weft, but with diminithed
height. This height, 4s Tar as I can colle@ from
various accounts, and barometrical obferva-
tions, amounts to from 2500 to 3000 feet.
'Hence the N. E. winds proceeding from this
country to Ruffia, Poland, Germany, England,
and France, muft be much colder, in propor-
tion to the latitude, than thofe that blow on
Sweden, or Scotland, and colder than the mere
northerly winds, that come to us over a large

tra& of fea.
F 1 have
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I have no where met with a feries of ob-
fervations taken in Siberia even for one year;
but, it is certain, that not only in Yakutfk,
lat. 62° long. 130° E. and Yenifeifk, lat. 58°
30, long. g¢2°, E. Mercury has often been
frozen by the natural cold, which confequently
‘reached, or exceeded — 39°%; but that the
cold is nearly as great at Selengenki and Irkutz,
lat. 52° 15, long. 105°% E. 'The mean tem-
perature of this laft-mentioned place, from
O&ober 1780 to April 1781, both included,
was — 6°,8; a degree of cold fo great and
durable, as I believe has no where elfe been
obferved in fo low a latitude T .

Kamf{chatika is fo diftant from the Atlantic,
that its temperature is no way influenced by
it, but rather by that of the North Pacific, to

. which it adjoins, and of which we have al-
ready treated. On the eaftern coaft, lat. §5°,
"Captain Cook found fnow 6 or 8 feet deep
in May, and it continued till June; in May
the thermometer was moftly at 32° and on
the 15th of June not higher than §8°; in Au-
guft its greateft height was 65°, and its loweft
40°; in O&ober the hills began to be covered
with fnow 1; in November, Deccmber, and
January, there are violent ftorms accompanicd
with fnow, the wind at E. and S. E.; in Ja-

* See Dr. Blagden’s accurate Hiftory of the Congela-
tion of Mercury, Phil. Tranf, 1783. © + Mem. Peterfb.
1782, 1 3 Cooke’s Voy. p. 328.

nuary
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nuary the cold is {fometimes — 28°, but ge-
nerally—8%,

The northern parts of this peninfula enjoy
the moft moderate weather, being chiefly in-
fluenced by the north fea, whofe temperature,
I believe even in Winter, is milder than that of
the fea below the ftreights, that feparate Afia
from America.

Churchill, or Prince of Wales’s Fort, lat. 5ge,
long. 92°, W,

The temperature of 12 months,'from Sep-
tember 1768, to the end of Auguft 1769, was
24°,7; the mean of each being as followst:

1769 January 28°| Here the temperature
February 20 |is 20 degrees below the
March 12| ftandard, but the Winter-
April 20 | of 17069, was rather fe-

May 38 | vere, even in Europe.
June 5o | However, from the dif-
July 58 |ferent temperature even’

Auguft 50 [ of Summer, we may con-

1768 September 42 | clude that the weather is

‘Oober 28 | colder here than at Soly-

November § | tkamfki.

December 18

In July the thermometer was one day at

85, |
* Steller, + Phil. Tranf, 1770, p. 148, &c.

F2 Nain
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Nain in Labrador, lat. 57°

From obfervations made here durjng the
latter part of the year 1778, fome part of the
year 1780, and the whole of the year 1779,
the mean feems to have been 30° 154> that of
each month being .

Jan. —o,0°| The tempergture of theftand-
Feb. —3,5 | ard 15 46°,7, the difference then
March 7,5 |is 16,16 but it muft be con-"
April 27,9 ﬁdered that; the year 1779, was
May 36,2 | remarkably coLd even in Eu-'
June 42,6 rope.
July 50,2} " The greateft heat obferved
Auguft 51 |in the year 1780, was 84 de-
Sept. 45 |grees, and this was in July;
Otober 34 |the gl,cateﬂ: cold'in 1779, was
Novem. 26,5 | — 36 %
Decem. 6,5 F’ The country of Labrador is
exceedmg barren, interfeGted
with chains of lakes, deep bays, Ligh craggy
‘mountains, and unfruitful vallies: there is no
appearance of Summer befqrc July, tho;ua,h the.
Winters are faid to be lefs feverg than for-
merly

The fea is covered with large bodies of ice
that fet in from the north, in Spnng and
Summer 7.

* Phil. Tranf, 1781, + Phil, Tranf. 1774. .
Edinburgh,
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Edinburgh, lat. 55° 57, long. 3° W.

Thefe obfervations were made at Hawkhill,
about 1 mile from E dmbmgh, and 103 feet
over the level of the fea. - They comprehend a
mean of 3 years, from 1772 t0 1774; tlus
mean appears to be 47¢,7 ¥

Jan.  34°%
Feb. 36,6
March 41,7
April " 46;3
May 50,4
June 57,8
July 60,6
Aﬁgui’c‘ 60, 6

Sept. 54,3
O&dﬁér 49;7

Novem. 41,1
Decem. 38,9’

The temperature of the ftand-
ard is 47°3, fo that the dif-
feredée isinconfiderable. Edjn-
bitkgh is' néar the German' fea,
which we have. feen, to be
upoh’ the whole 2 degrees‘
warmér than te ftandard; but
'laritl, in’ this latitude, retaining

' fndw lonp after the degree of

cold that produces it ceafes, is
‘always fottiewhat colder upon'
‘the whole; let the circumftances’
be ever fo favourable, than the
fea.

 Phil, Tranf. 1775 P 462.

7 3 CHATP
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XL

of the Temperature of Places, fitnated between
the §5th and 4oth Degrees of Latitude.

Franeker, lat.” 53¢, long. 5° 42" E.

N\ URING five years, from 1777 to 1781,
the mean temperature of this town was
§2°,6, ‘'The monthly, as follows:

Jan.  32°72
Feb. 38,47
March 44,64
April 50,17
May 59,40
June 64,71
July 68,80
. Auguft 69,03
Sept. 62,91
Oc&ob. 55,04
ove 45,54
Dec. 39,82

The greateft ufual cold is
12°, the greateft heat 82°

The ftandard temperature of
this latitude is §0°2, the dif-,
ference is 2°4; the reafon of
which 1is, that all continents,
if flat, are in Summer much
warmer than the ftandard, and
particularly thofe which border
on the German fea, aa that fea
is, upon an average of the
whole year, 2 degrees warmer
than the Atlantic; but in Win-

ter, the German fea is colder than the ftandard,
and Holland, in general, is much expofed to
N. E, Siberian winds,

Berlin,
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‘Berlin, lat. §2° 32/, long. 13* 31'E.

"According to Mr. Beguelin’s obfervations,
the annual average temperature of Berhn, for
1§ years, (from 1769 to 1782) was 49°, and
aften an attentive examination, he .could not
find that the temperature diminifthes®.

Upon . infpe&ing obfervatlons of 8§ years,
I find the thermometer is generally 5o days
below 32°, ,

The ftandard temperature of this latitude is
50°,8, the difference is 1% 8; as its diftance
from the ftandard is about 840 miles, it thould
be cooled- §,4 degrees, were it not for the in-
tervention of the German fea, which being 2
degrees warmer than the ftandard, obviates in
fome meafure, the effe@s of its diftance from
the ftandard. But as this fea is 240 ‘miles
diftant from it, inftead of .2-degrees, it gains
but 1°,6 from it, which fhould ftill leave it
3%,8 colder than the ftandard: but again, it
has the Baltic within 120 miles on the north
of it, which tempers the north winds, and
leaves it thc moderate temperature which it
enJoyS.

The influence of the nexbhbourhood of
the Baltic muft be allowed, when it is confi-
dered, that the temperature. of Berlin is higher
than that of Drefden, Altenburgh, or Gotha,
whofe latitude is one degree lower, but more
diftant from the Baltic.

* Mem, Berl. 1782,
4 Lyndon
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Lyndon in Rutland, lat. 52° 30/, long. 0 3 W.

The mean annual temperature of Lyndon
during 15 years, (from 1771 to 1785) com=
municated to me by that affiduous and accurate
ebferver, Mr. Thomas Barker, is 48°,03, that
of the ftandard 50°,6, the 'difference 2%,6.
But the mean height ‘of the barometer is but
29,4 inches, which, as the temperature of the
neareft fea is 52°,6, givcs an elevationcf §gofeet
nearly. 'This{eais but 40 miles diftant, there-
fore this elevation, according to the principles
laid down:in the 2d feQion of the sth chapter,
- thould: caufe a diminution of 1°4of a degree.
Befides, Lyndon is 150 miles from the Irifh
fea, the neareft branch of the Atlantic, which.
“diminifhes the temperature 1 degree more : the.
remaining. diminution is owing to its neigh-
bourhood to the Englifh Apennine, by which
the wefterly winds are ftill further cooled.

Leyden, lat. 32° 10, long. 4° 32" E.
Leyden is nearly in the fame circumftances
as Franeker, but being farther from the Ger-

man fea, its temperature exceeds the ftandard.
only 1,35-degrees,

London,
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London, lat. §1° 31.

From a mean of the obfervations made at
the houfe of the Royal Society, fram the year
1772 to the year ¥780; it appears | that the
annyal temperature.of London is §1°9, orin
round numbers 52°; the monthly t:emperat'ure
as follows:

Jan.  35% The greateft ufual cold is
Feb. 42,3 | 20°, and happens in January;
March 46,4 | the greateft ufual heat is 81°,
April 49,9 | and bappens generally.in July.
May 56,61 The: limits- of the annual‘
June 63,22 | variation are 2,5 :degrees, that
July 66,3 ]is, ene degree abeve and I ,5
Auguft 65,85} below the mean..

Sept. - 59:65:1 Thegreateft variations of-the
Ocob.. §2,81| mean:temperature of the:fame
Nov. 44.44. 2n:xonth in different years, are
Dec. 41,04 |'as follobvs:

Jan. 6° May 295 Sept. 3°,5

Eeb. 5 June 2 O& 4
-Maxch 4. July 2 Nov. 4
April 3. Aug; 2 Dec. 3

Hence we fee thatthe. Summers differ much
lefs than.the. Winters..

The
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“The moft ufual variations of temperature
within the fpace of 24 hours in every month,
are

Jan. 6% May 14° Sept. 18°
Feb. 8 June 12 0&. 14
March 20 July 10 Nov. ¢
April 18 Aug. 15 Dec. 6

Thence the origin of vernal and autumnal
colds,

The mean hexght of the lower term of con-
gelation is moft probably in

" Feet . Feet' - Feet
Jan. 1800 May %369 Sept. 8268
Feb. 13084 June 9480 O&. 624a
March 4314 July 10380 Nov. 3715
April 400 Aug. 10126 Dec. 2770

The lower term of congelation is to the
upper, nearly as 10 to 18.

The ftandard temperature of the latitude of
London i is alfo 529 ; for though it fhould be
cooled 1°,2, by reafon .of its diftance from the
ftandard, yet it fhould be heated nearly as much
by its proximity to the German fea. However,
proportionably to its latitude, it is much colder
in Winter at London than at Edinburgh ; for
we have feen the mean temperature of Edin-

burgh
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burgh in ]anuary to be 34°5, and that of
London is 35°9; the reafons of which are,

ift. ‘That Edinburgh is not expofed to the
Siberian wmds, as London is. 2dly. That
Edinburgh is nearer to the fea. 3dly. Becaufe
the rigour of the northerly winds is very little,
moderated, if not increafed, in paffing from
Scotland to us, particularly if the furface of .
the earth is covered with fnow; and hence,
if we may believe Dr. Smollett *, the Winters
are {ometimes milder at Edmburgh than at
London.

Dunkirk, lat. 51°02, long. 2°7' E.

The temperatire of Dunkirk, on a mean of
ten years, as given by Pere La Cotte, was

54°9't.

Jan.  41° The temperature of the ftand-
Feb. 44 ard latitude 1i s 52° 4’y the dif-
March46 | ference is 2° §'; this proceeds
April 53 |from its vxcimty to the German
May 6o fea,which,as has alreadybeenof-
June 65 ten noticed, is upon the whole,
July 68 . |two dcgrees warmer than the At-
Auguﬁ 68 lantic; befides, the Britith chan-
Sept. 64,6 | nel, which isat no great diftance
O& 53,4 |on the S. Weft, tends much to
Nov. 46,5 |render its temperature milder. -
Dec, 40

* Travels to Italy, + Meteorolog. de La
Cotte, p. 360.

1 Manheim,
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Mirnheim, lat. 49°-27', Iong. 9° 2’ E,

The temperature of this capitdl of -meteoro-
logy, during the years 1781 and 1782, wa#

51°5.

Jan. 35°%8| The ftandard temperature is
Feb.. 35,8 |52°6. lIts diftance’ from the
March 43,9 | Britifh channel is about 200
April 52,6 |miles, and from the German
May 58,2 |fea fomewhat lefs; fo that its
June 68,7 |temperature fhould be nearly
July #%0,9 | one degree below  the ftandard.
Aunguft66,2

Sept. 62,3 |,
O&. = 38,5

Nov. 48,08
Db 35,6 F

Rouen; lat. 49° 26', lbng; 1°W.

'I’he mean of the years 17%9-and 1780 was'
50° 7, but'it' muft' be remarked, that tHe Witi«
terof 1779 was uricommonly cold ¥,

Jan. 28°96| The ftandard temperature is
Feb. 36,83 52°6, to which the real tempe-
MarcH 45,99 | rature "of Rouenfhould approach’
April 49,88 | confiderably, as its diftance from'

* Mem. Societ. Med. Paris.
the
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May 60°57
June 62,48
July 65,41
Auguft68,11
Sept. 62,43
.Qé.:t! 53)82
Nov. 38,86
Dec. 34,70

Ratifbon,

77 -
the channel is inconfiderable ;
hence it is probable, that De-
.cember, January, and February,
are 3 degrees below the ufual
mean of thefe months.

lat. 48° 56', long. 12° o’ E.

The mean of the years 1781 and 1782 was

49°35-

Jan. 30°s52
Feb. 30,76
March 40,21
April 50,22
May 59,87
June 68,52
July 70,4
Auguft 68,22

Sept. 61,68

0&. 4549
Nov. 135,22
Dec. 31,14

The ftandard of this latitude
is. §3°,8, the elevation of Ratif-
bon is confiderable, as the mean
height of the barometer during
thofe years was 28,88, but with
refpe@ to its diftance from the
neareft fea, this elevation is in-
- confiderable ; its diftance from
the ftandard, is §80 miles, which
‘thould lower its temperature

2°,32. Its true temperatureispro-
‘bably on that account §1°,48.

Paris, lat. 48¢ 50. long. 2°25'E.

Thg temperaturc of this celebrated city, de-
duced from a ferics of obfervations, uninter-

ruptedly
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ruptedly continued for 71 years ; that is, from

1699 to 1770,

was §1°97, or inround fum-

bers 52°%; the monthly as follows.

Jan. 34.°5 The greateft heat during that
Feb. period happened in the year
March 43,25 | 1720, amounting to 104°; the
April 51,2 |greateft cold was obferved in
May 59,2 |the year 1709, the thermome-
June 66 ter being at —1%; but a fill
July 68,75 greater was felt in the year
Auguft68 1776, namely —4,5.

Sept. 63,5

Oo&. 32 The ftandard temperature of
‘Nov. 42 this latitude is §3°9. Paris then,
‘Dec. 36,8 | Dby thefe obfervations, is 1,9 de-

grees colder than its ftandard ;
its diftance from the wideft part of the Bri-
tith channel, oppofite to Coutances, in Nor-
mandy, is 154 miles, which fhould diminith
its temperature one degree : other parts of the
channel are nearer, but perhaps too narrow to
have any influence at a confiderable diftance ;
but I am inclined to think, that the old ob-
fervations were faultv, and that its true tem-
perature is at leaft 53%, if not more; for that
of the cave of the Obfervatory, is 53%5 13
and if we confider, that befides the vicinity of
the Atlantic on the weft, the northerly winds

"~ * Meteorol. de La Cotte, + Van Swind, Therm. p. 82.

_pafs
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pafs over a‘comparatively {mall tra& of land,
before they arrive at it, we fhall fee reafon’ to

think, that its témperature cannot be one de-
gree below that of the ftandard.

Troyes, lat. 48° 18/, long. 4® 1 E.

During the years 1779, 80, and 81, the
mean heat of this capital of Champagne, was

53517 %

Jan.  33°12| The flandard temperature is
Feb. 30,49 54°4 ; thedifference 1°43 ; its
March 48,04 | diftance from the Atlantic is
April 53,97 | 280 miles, bc?' which it {hould
May 59,37 ]be cooled 1°8; perhaps the
June 635,14 | foil contributes to make it fome-
July 68,44 | what warmer.

Auguft7o,32

Sept. 63,34 ]

O&t. 54,27

Nov. 43,70

Dec. 38,89

" Vienna, lat. 48°12), long. 16° 22 E.

Its témperature, ‘'upon an average of the
years 1779, and 1780, was 51%34 T

Jan.
Feb.

* Mem.

27°5 1 ;
33,23 | §49,6; the difference 3°,26; but

The ftandard temperature is

Socict, Med. Par. + Ibid.

the
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March 46°28
April 53,37
May 63,38
June. 64,85
July 68,56
Auguft68,~8
Sept. 61,36
Oo&. 52,81
Nov. 40,99
Dec. 34,98

Of the Temperature of Places,

the diftance of Vienna from
the ftandard, is 7770 miles, which
fhould lower its temperature five
degrees.

Dijon, lat. 47° 19, long. 4° 57" E.

By obfervations of four years, ending in
1781, the temperature of this.town is

52°,8 ®,

Jan.  33°%6
Yeb. 37,43
March 47,86
April 52,52
May 60,96
June 65,09
July 69,4

Avguft71,03

Sept. 62,48
Oct. 52,86

Nov. 43,41
Dec.

36,72 |

The ftandard temperature is
55°%3 ; the difference 2,5 ; but
the diftance of Dijon, from the
ftandard, is 260 miles, which
gives a dimindtion of 1,7 de-
grees. It is cooled fomewhat
further, by a ridge of moun-
tains to the weft of it, and the
chain of Jura, about Go miles
to the eaft.

* Mem. Socict, Med, Par.

Nantes,
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Nantes, lat. 47° 13, long. 1° 28'E.

* This city being little diftant from the ftand-
ard, it may be expected that its temperature
thould fcarce differ from it; and in effe&,
by four years obfervations, it amounts to
55,53 degrees, and that of the ftandard is
55%5 %

Jan.  37°75

Feb. 42,25

March 50,17

April 54,76

May 60,85

June 65,29

July 69,61

Auguft72,04

Sept. 65,25

o&. 56,25

Nov. 48,87

Dec. 42,34

Poiciers, lat. 46° 39, long. o® 30 E.

From obfervations of five years, that is,
from 1777 to 1781 inclufively, the tempera-
ture of this city thould be §3°8.

Jan. 3474 But the ftandard temperature

eb. 40,27 (is §5°%9; the difference 2,1,
March 48,96 | which is too great; for the
April §2,74 | Atlantic is but 70 miles diftant,
May 58,90 | which fhould occafion a dimi-

* Mem. Socict. Med. Par.
G nution
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June 6408
July 69,48
Auguft70,86
Sept. 63,40

O&. 54,54

Nov. 40,35
Dec. 40,27

Of the Temperature of Places,

nution of only 4 a degree, if
the intervening woods do not
increafe the effe@ of diftance.

Laufanne, lat. 46° 31, long. 6° 50 E.

The temperature of this town, deduced
from obfefvations for ten years, by that intelli~
gent and accurate obferver Dr. Verdeil, was

48o,87-27.:r.

Jan. 28°
Feb. 30,4
March 40,3
April 48,2
May 56,7
June 64,6
July 65,7
Auguft66,0
Sept. 59,7
O&. 49,5
OV. 40,1
Dec, 33,8

The ftandard temperature is
§6°; the difference is 7°,13;
but the diftance of Laufanne
from the Atlantic is 388 miles;
this produces a diminution of
2,58 degrees in its annual tem-
perature. Its clevation over the
ncareft fea (the Mediterranean)
is 1700 feet; its diftance from

' this {fea 210 miles ; this eleva-

tion exceeds the ratc of 8 feet
per mile, and therefore gives a
diminution of ; of a degree

on every 200 fect, which makes in all 2,43
degrees 5 which added to the diminution arif-

* 1 Mewm. Laufanne.

ing
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ing from diftance, make the total diminution
5,01 degrees ; the remaining two degrees muft
be attributed to the mountains in its vicinity, for
on the weft it has the range of Jura, which in-
tercepts its communication with the ocean, and
the warmer parts of France; on the fouth, the
mountains of the Pays de Vaud and $avoy,
and to the eaft, at no great diftance, the
frozen mountains of Swiflerland.

The greateft heat oblerved during that pe-
riod, was 87°, the greatelt cold 7.

Aftracan, lat. 46° 21, long. §51° E.

Though I have not, as yet, mect with a
regular feries of obfervations, made in Aftra-
can ; yet, on account of the great difference
of its temperature from that of all other places
in Europe, fituated under the fame parallel ;
the few that have been made there, deferve par-
ticular notice ; and fo much the more, as they
confirm the theory, of the effeéts of diftance
from the fea; the three firft and laft were
made in 1780*.

Aftracan. Peterfburgh.
Jan. 163 - 8
Feb. 18,6 - 20
March 32 - 2§
April 52

* Mem. Peter(b, 1782,

G2 May
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Altracan.

: * May 68°

An. 1746 June 74
July - 8o
Auguft8o
Sept.

: Peterfburgh.

O&. 47 C- 40°
Nov. 38 - 22
Dec. 13 - 17

The diftance of Aftracan from the neareft
part of the Atlantic, to wit, the Bay of Bif-
cay, is 2760 miles, which by the rule, chap. 5.
§ 1. fhould caufe a diminution of 11° in its
temperature, and leave it 45°,4, which pro-.
bably, is its true mean annual tempcrature ,
It is true the Cafpian is clofe to it, and the
Black Sea not half the diftance of t.he Atlantic ;
but the Cafpian is itfelf in great meafure frozen
in Winter, as the Black Sea is faid to have
often been, and its communication inter-
cepted by mountains. Elevation certainly con-
tributes nothing to the rigour of the Winter
in Aftracan, for the barometer is generally
above 30 inches; but the fandy. defarts in its
neighbourhood  probably contnbute to the
extraordinary heats it experiences.,

* Mem. Berl. 1746. ‘
Montreal
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Montreal, lat. 45° 35, long. 73° W.

It appears from a grofs eftimate of the ob-
{ervations of Mr. Gaultier and Mr. Bar, both
of which are too imperfe® and confufed to
allow me to fpecify their precife refult, that
the cold of Canada is as great, if not greater,
than that of Aftracan ; but the Summer’s heat
is not near fo great, nor does it laft fo long as
at Aftracan®,

Padua, lat. 45° 23, long, 12° E.

Acgcording to the obfervations of the cele-
brated meteorologift Mr. Toaldo, the mean
temperature of this city during the years 1781
and 1782 was §2°2.

Jan. 332 The ftandard temperature is
Feb. 34,7 57%2; the difference is 5°, but
March 43,2 } the diftance of Padua from the
April 55,3 | Atlantic is 600 miles, by which
May 58,4 |it fhould be cooled 4 degrees.
- June #1,9 | InWinter it is ftill furthercooled
July 76,5 | by its vicinity to the Euganean
Auguft 75 ] mountains ; and in Summer alfo,
Sept. 62 |by the neighbourhood of the
O&ob. 51,9 | Adriatic; the Mediterranean is

* Mem. Par. 1744, &c. See an ingenious Explanation
of Gaultier’s Thermometer, by Mr. Gauflen of Mont-
pelier, in 17 Roz. p. 39.

G 3 indeed
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Nov. 41,2 |indeed much nearer to it than
Dec. 36,9 | the ocean, but its influence is

intercepted by the interpofition
of the Apennines; fo that its true temperature
feems to be 52,6 or §52,8.

“Rhodez in Guxenne, lat. 45° 21', long.

2* 39 E.
Its temperaturc-dunng the years 1779 and
1780 was 50°94, or 51°; but as the Winter

was uncommonly cold, thls is probably much
below the mean of common years.

Jan. 32°33 1 The ftandard temperature is
Feb. 36,72 | 57°,2, difference 6°2; its dif-
March 45,21 | tance from the ftandard 1350
April 48,20 | miles, by which its temperature
May 59,78 |is lowered 1°%; but the mean
June 62,14 | height of the barameter duting
July 64,96 | thefe two years was 27,75
Auguft 70,36 | inches; and though I cannot,
Sept. 63,04 | from' this fingle clrcumﬁance,
O&ob. 50, |deduce the height with preci-
Nov. 40,32 | fion, as it is uncertain whether
Dec. 38,07 | this be the true mean mercu-

rial height; which {eems on

the contrary rather 1mprabab]e, as the tempe-
raturé of this period was colder. than ufual,
yet it may certainly be inferred, that the ele-
vation of this place cannot be much lefs than
2000 feet, which muft lower the tempera-
ture 3,3 degrees; and this depreflion added

to
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to the former, gives 4,3 degrees, fo that the
real temperature may be 52,9 or 53 degrees.

Bourdeaux, lat. 44° 50, long. 0° 36" W.

Upon a mean of § years, (from 1777 to
1781) its temperature was §6°,8

Jan.  38°88
Feb. 44,82
March §1,71
April 57,10
May 061,56

June 66,02
July 71,19
Auguft 75,24
Sept. 61,15
o&. 59,04
Nov. ,68
Dec. P

43,92

The ftandard temperature is
§7°%0, difference o,8; this is
chiefly owing to the uncom-
mon cold of the 3 firft months
of the years 1777 and 1779,
which were colder in propor-
tion in the fouth of Irance than
elfewhere. In the year 1781,
the mean heat was 58°32, md
in moft of the other years 57°;
fo that the true temperature is
very nearlythat of the ftandard.

Montpelier, lat. 43° 36’ long. 3° 73 L.
Its temperature from 1777 to 1781 was

60°,87.
Jan,  42°21
Feb. 45,58

March 50,09

April 57,82

May 66,51
June 72,63
July 79,06
Auguft 79,33
Sept. 71,64

The ftandard temperature is
599 ; Montpelier is then 1,87
degrees warmer. Its diftance
from the Atlantic is 260 miles,
by which it fhould be cooled
1,0 degrees; but its tempera-
ture is governed chiefly by that
of the Mediterranean, which
lying to the fouth of it in ftill

G 3 warmer
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O&, 63,22 | warmer latitudes, commini~
Nov. 51,97 | cates its temperature to it both
Dec. 46,48 | Summer ‘and Winter ; but
Winters, during which eafterly
winds from the mountains of Savey and Pied-
mont prevail, muft be much colder. The
foil on which Montpelier ftands, which is
fandy and ftony, muft contribute much to
its heat. -

Marfeilles, lat. 43° 19/, long. 5* 2% E.
By obfervations of 34 years; namely, from

1745 to 1778, the temperature of this town
was found to be 61°,8 #,

Jan.  45°9| But the temperatures of the
Feb. 49 |years 1780 and 1781, were
March  §2,6 [ much lower; the mean of thefe
April 60,2 | added to the foregoing is 61,7,
May 68,5

June - 73,6
July 78,2
Auguft 79
Sept. 71,2
O&ob. 60,2
Novem. §3
Dec. 49

- The ftandard temperature is §9°1; but
like Montpelier the temperature here is in-
fluenced chiefly by theMediterranean on which
it borders ; the foil alfo is fandy and ftony.

* Mem. Societ, Med. Par. 1778,
‘ Mont
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Mont Louis in Rouffillon, lat. 42°, long. 2°
40 E

Mont Louis lies about 3o miles fouth  of
Perpignan, among the Pyrenecs, and is one of
the higheft- inhabited parts of Europe, The
mean height of the baremcter being 24,63
inches, its temperature during the years 1780
and 1781, was 44"

Jan. 2%°93| The flandard temperature is
Feh. . 31,44 | 60",3, the difference 16°,3; its
‘March 41,22 | diftance from the- Atlantic is
April 40,85 | 208 miles; by which it thould
May 49,21 [ be cooled 1°,3 of a degree, but .
June 52,81 | its height over the Mediterra+
July 58,77 | nean, from which it is about
Aug. 58,32 | 40 miles diftant, is 4500 feet.
"Sept.  §3,26 | This clevation being above 1§
Oé&ob. 44,82 | feet per mile, caufes a dimi-
Nov. 33 nution of 4 a degree in every
Dec. 33,9 | 200 feet, and confequently in

this ca{e, of 11,25 degrees.
Hence 12’ 28 degrees are accounted for; by
its fituation among mountains covered with
fnow in Winter, and much loftier, it muft be
ftill  further cooled though not, perhaps,
as much as during thefe 2 years, which cannot
be deemed to exhibit its true mean tempera-
ture.

Cambridge
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Cambridge in New England, lat. 42° 25/,
long. 719 W

By a mean of the obfervations made here
during the years: 178 1 and 1783, its tempera-
ture appears to be §0°,3, that is, about 10 de-
grees below the European ftandard. The in-
equalities within each month are another pe-

culiarity of the American climates, which I
fhall here exhibit.

Mean Greateft Heat " Leaft
]an 29°s - 48% - )
Feb. 375 -~ 55 - ©
March 36,5 ~ 59 - 13
April 48,5 - 77 - 35
May 3585 - 77 -~ 41
une 68,5 - 85 - g0
}uly 73 - o1 - 02
Aug. 71 - 92 ~ 02
Sept. 63,5 - 85 - 45
O&ob. 50,5 - 68 - 38
Nov. 36 - 57 - 19
Dee. 31 - 61 - 12%

# American ‘Tran(altions, Vol. 1. p. 334«

>
<

Ipfwich
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Ipfwich in New England, lat. 42° 38,
long. 70° 45

The mean temperature of the years 1781,
1782, and 1783, was 50°,17.

. Mean * Highest Loweft
Jan.  30° - 49° - 6°
Feb. 30 - 53 - 1
March 38 - 50 - 16
April 48 - 8o - 37
May 565 - 78 - 45
June 68 - 88 - 51
July  70,5. - 89 - 6o
Aug. 7o - 88 - 55
Sept. 63,5 - 86 - 45
Octob. 51,0 - 72 - 40
Nov. 39 - 55 - 22
Dec. 37 - 55 - st

. But it muft be remarked that the thermo-
meter was not perfetly expofed to the air, In
Jan. 1783, a thermometer without doors ftood
at 10” below o; this Winter was here alfo un-
commonly fevere,

On the coaft of America the eaf’c winds are
the cooleft in Summer, and the warmeft in
Winter, as might be expefted, they pafling
from the fca.

* 1 Amer, Accad. p. 349.

|8

Apala-~
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Apalachian or Blue Mountains, between New
York and Albany, lat. 42°

Mr. Kalm, in the month of July, when the
external heat was 64°, found the temperature
of a deep well 49”; that is 11° below the
European ftandard*,

Madrid, lat. 40° 25' long. 3° 20 E.

The ufual heat in Summer is faid to be
from 75 to 85°; even at night it feldom falls
below 70°; the mean height of the barometer
is 27,96. It {eems to be about 19oo feet above
the level of the {eat,

CHAP XIIL

Of the Temperature of Places, fituated beiween
Lat. 40 and Lat. o.

Philadelphia, lat. 39° 56, long. 75° 09’ W.

HI. temperature of the deepeft wells

near this city was found to be §2°,5,
that is, about 109 below the European ftand-
ard 1.

* Mem. Stock. 1771. t+ Mem. Par, 1777, p. 146.
+ Mem. Stock. 1771,

Pekin,
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Pekin, lat. 39° 54, long. 116° 29' W,

By § years obfervations its annual mean
temperature was found to be 55°,5.

Jan.  20°75| The temperature of the At-
Feb. 32 lantic under this parallel is 62,
Marchi4 8- but the ftandard of this part of
April 59 the globe is the North Pacific,
May 72 which is here 4 or § degrees
June 83,75 | colder than the Atlantic. The
July 84,8 | Yellow Sea is the neareft to
Auguft 83 Pekin, being about 200 miles
Sept. 63 diftant from it ; but it is itfelf

O&ob. 52 cooled by the mountainous
Nov. 41 country of Corea, which in-
Dec. 27  |terpofes between it and the

- ocean, for a confiderable part
of its extent. Befides, all the northern parts
of China (in which Pekin lies) muft be cooled
by the vicinity of the mountains of Chinefe
Tartary, among which the cold is faid to be
exceflive.

The greateft cold ufually experienced during
this period, was 59, the greateft heat, 98°: on
the 25th of July 1773, the heat arofe to 1082
and 110°; a N. K. or N. W. wind pro-
duces the greateft cold, a S. or 8. W. or
S. E. the greateft heat *,

' * 6 Mem. S¢av. Etrang. p. 528.

Algiers, -
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Algiers, lat. 36° 49/, long. 29 17 E.

The temperature of Algiers was obferved
during 2 years by Mr. Taitebout, by means of
a thermometer of Reaumur imperfe&ly gra-.
duated. The obfervations are recorded in the
Paris Memoirs for 1735, and the mean was
thence deduced by Mr. Wargentin; by his
computation it appears to be 72 degrees.

Jan.  62°7
Feb. 61,5
March 63,8
April 67

May 72,8

June 77,5
July 82,6
Auguflt 84,3

Sept. 81,2
O&ob. 77,5
Nov. 70,2

Dec. 63,4

The ftandard temperature is
65°, the diffcrence is 79;
though I cannot venture to
fay that the temperature of
Algiers is fo much higher
than that of the ftandard; yet
it probably is- 3 or 4 degrees

higher, as it has the Mediter-

ranean, which is much warmer
than theftandard, on the north,
and the flill warmer tracts of
Barbary on its fouth *. It very
feldom rains here in Summer,

which renders the heat ftill more confider-

able.

* Mecm. Stock. 1758,

Madeira,



Berween Lat. 40° and o. 93

Madeira, Funchall, lat. 32° 37, long. 17°,

The annual temperature, by obfervations
of 4 years, was 68°,6; that of the ftandard
68°,9 *.

Jan.  64°18
Feb. 64,3
March 63,8
April 63,5
May 60,53
June 69,74
July 73.45
Auguft 75,02
Sept. 75,76
Octob. 72,5
Nov. 69,08
Dec. 63,

Thibet, lat. 32° and 30°.

. This country being very diftant from the
fea, and formed by the union of very high
mountains, is exceeding cold, in fo much that
the thermometer in Winter is often at 3°, and
the froft lafts until the middle of April 1.

* Phil. Tranf, 1752; and 54. . t+ Ibid, An. 1777,
P- 471.
Grand
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. Grand Cairo, lat. 30° long. 31° 23 E.

The only obfervations I have met with on
the temperature of this city, are thofe of Mr.
Niebur *; and thefe are very imperfe&. As
far as I can colle& from them, the mean of
the year 1762 was 75°,9 which is about §
degrees above that of the ftandard. That it
fthould be higher, we may eafily infer from
its fituation, having the Mediterranean on its
north, and the ftony defarts of Arabia on the
caft ; but the climate is fubject to great inequa-
lities, for the mean of the year 1761 was but

7%

Meag Greateft Heat.
Jan. 57 - 69°
Feb. 03 - 73
March 69 - 86
April 72 - 87
May 77 - 96
June 82 - 101
July 88 - 101
é\ugu{t 37 - 99 .

ept. 0
October 77 | % I fuppofe |
Novem, 81 - Q0
Decem. 66
* Voy. Vol. L.

Canton



Between Lat, 40° and 0. 97

Canton, lat. 23°, long. 113° E.

By the accurate obfervations of Mr. Raper
during the year 1774, its temperature was
75°%14 ; ftandard temperature 75°4*.

Createft Heat,  Leaft,

Jan. 6%7 - -. 665 - s

Feb. = 67,

March 6;,?4
April 74,6
May 79,82
June 82,48
Tuly 84,8

Auguft 86,51 - -~ 89 - 8o
Sept. 85,20
Od&tob. 76,91

Nov. 71,44
Dec. 62,88

Mexico, lat. 19° 54, long. 100 W.

This city is faid to ftand 5491 feet above
the level of the Pacific Ocean, midway be-
tween it and the Gulph of Mexico. It is
furrounded by mountains at the diftance of
about 100 miles; its annual temperature is
not as yet well known, but probably differs

* MS. Journal at the Houfe of the Royal Society.

H but
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but a few degrees from that of Quito. The
few obfervations made here during the year
1769, were made public by Pere La Cotte ;
they may ferve to give fome idea of this
climate *

Greatelt Heat. Leaft,
April 74° 531 Hence it appears, that the
May 75 51| temperature of Mexico dif-
June 72 56| fers but little from that of -
July 71 50} Quito. The winds are here
Auguft 70 54 | pretty conftant, and fome-
Sept. 70 5o | times impetuous, but it rains
Octob. 70 48 | very feldom,

Nov. 68 47
Dec. 66 46

Tivoli in St. Domingo, lat. 19"

Its mean temperature during the year 1779
was 74°t.

Jan.  69°12| The ftandard temperature is
Feb.” 68,9 |78°3, but the elevation of
March 71,6 { Tivoli is confiderable, as the
April 73,4 | mean height of the barometer,

ay 92,5 lduring 2 years, was 28,27
June 78,12 linches. According to the efti~
July 77,0 ! mation of Dr. Blagden, which
Auguft 77,02 | feems to me very probable,
Sept. %77 the mean heat of the coafl both

# Meteorol. p. 337, 4 Mem. Societ. de Med. 1779.
. of



Between Lat, 40° and o. 99

O&. 74,75 | of this ifland and- Jamaica is
ov. 73,62 | nearly 81°* ; at Cape Frangois
Dec. 70,92 ' the heat in May and June is
generally from 85° to 9§° by

day, and about 80° by night .

Senegambia, lat. 16°, 1ong. 16°'W.

The mean heat is 8o, the temperature of
the coldeft months 70°; it {feldom rifes above
94%, or falls below 64 1 ; the ftandard tempe-
rature is 79,9.

- Senegal, lat, 15° 53, long. 16° 26.

According to Adanfon, the air in the fhade
is moftly heated to 94°; on the road from Se-
negal to Podor it is frequently at 111° by day,
and 86 at night; in Nigritia the fand is heated
to 140

Manilla, lat. 14° 36, long. 120058 L.

By Mr. Gentil’s account, the mean tempe-
rature of this town, feems to be 78°4 ; tha
of the ftandard 80,4 ; the cold produced by
evaporation, after the great rains, renders
‘many of the intertropical iflands, fomewhat
cooler than the fea.

* Phil. Tranf. 1781, p. 337. + Mem. Par. 1770,
p. 679. 1 Phil, Tranf, 1780. ‘

H 2 Jan.
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Jan. 70°
Feb. 68
March 72
April 75
May 75
June 87
July 87
Auguft 87
Sept., 84
o&a. 84
Nov. 82
Dec. 7o

. Fort 8t. George, lat. 13° long. 87° E.

From the beginning of March 1777, to the
end of February, 1778, the temperature of
this coaft was upon a mean, 81%4; that of
the ﬁandard is 81°3; the greateft heat was
.102°%, the leaft 64

Jan. 75
Feb. 76,5
March 77
April 80,5
May 88
June 89,5
July 87
Auguft 86,5
Sept. 83,5
o&a. 82
Nov. 75
Dec. 76,5

Ponticherry,



Between Lat 40° and o. 101
Ponticherry, lat. 12°, long. 67°

" The temperature of this town, as ob-
ferved by Mr. Coffigny, and calculated by Mr.
Wargentin, is 88°; the account given of it,
by Mr. Gentil, agrees very well with this re-
fult; it {urpaffes the ftandard by 7 degrees,
~ which is wing to the fands that {urround it

Jan. 79’7 Mr. Gentil ‘remarked, that
Feb. 83 during the greater part of May,
March 88 June, July, and Auguft, the
April 91,5 | heat was 113° or 115°, even at
May 94 the height of 30 feet, in day
June 95,4 |time, and 82 at night; and
July 93,8 |thatin April, it was generally
Aug. 92 from 88 to 93%

Sept. 89,5
oa. 85 -
Nov. 81,2
Dec. 80,3

C H A P XIIL

Of the Temperature of Places, fituated in the
Southern Hemifphere,

Falkiand Iflands, /lat. 51°% long. 66° W.

HESE iflands lie about 240 miles E.

of the continent of America; their tem-
perature, during part of the year 1776, and
Hj3 part
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part of 1777, was 47°4 ¥, which is § below
the ftandard ; but the deficiency occurs chiefly
in the Summer months.

Jan.  56° ‘Here it is evident, that the
Feb. 54 | months of June, July, and Au-
March 51,61 { guft, which anfwer to our De-
April 48,65 | cember, January,and February;
May 46,64} are all, except Auguft, rather
June 43,5 | warmer than the correfponding
July 37,41 | months atLondon,

Auguft38,64 |
Sept. 45,75
O&. 47,51

Nov. 47,2
Dec. 49,87

I have allowed the mean of January ‘two
degrees more than authorized by the table,
as the firft 19 days, which fhould be the
warmeft, are omitted in the Journal.

Cape of Good Hope, lat. 33”55, long.
18° 28" E.

During the Winter months, May, June,
and July; the mean temperature feems to be
from 45° to 553 the heat fcarcely exceeds
64°, and feldom falls fo low as 34°: in Sum-
mer, the thermometer is generally between
70° and 80°, and fometimes between 80° and

¥ Dalrymple’s Voy,
9%
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go®, but fcarce ever exceeds 95°; the S.E.
~wind is the coldeft *.

Quito, in Pery, lat. o 13/, long. 77° 50’ W.

According to Bouguer, this city is fituated
about 130 miles from the Pacific Ocean; its
temperature is conftantly from 63° to 66°;
that of the ftandard is 84°; but the elevation
of Quito is 9240 feet, which by the rule
chap. 5, lowers its annual temperature down
to 61 degrees, which probably is the true
mean, as Mr. Bouguer does not feem to have
kept a regular journal: the mean temperature
of the coaft is about 85°% for by day, the
heat is from go® to 96°, and by night, from
75° 10 79" |

On the fummit of Pinchinca, elevated 5760
feet above Quito, the temperature varies 38°;
that is, from a few degrees under congelation,
at night, to 63 or 05° at mid-day, when the
thermometer is expofed to the {fun; but, as
the thermometer had, moft probably, a metal-
lic fcale fixed to it, we muft abate the tempe-

rature, at leaft, 10 degrees 1.

% 1 Sparm. 112. Mecm. Par. 1751, p..447. + Bou-
guer Figure de la Terre. ‘

H 4 CHAP
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C HAUP XV,

General Obfervations, and Inferences.

I N the firft place, we may obferve, that the
month of January is the coldeft in every

latitude.

2dly. That July is the warmeft month in
all latitudes above 48° ; but in lower latltudes,
Auguft is generally the warmeft.

3dly. That December and January, and
alfo June and ]uly, differ but little. In lati-
tudes above 30° the months of Auguft,
September, O¢ober, and November, dif<
fer more from each other, than thofe of
February, Malch April, and May In lati-
tudes under 30°, ‘the difference is not fo great,
The temperature of April approaches more,
every where, to the annual temperature, than
that of any other month: whence we may
infer, that the efle@ts of natural caufes, .that
operate gradually over a large extent, do not
arrive at their maximum, until the acivity of
the caufes begins to diminifh ; this appears
alfo in the operation of the moon on feas,
which produces tides; but after thefe effcés
have arrived at their maximum, the decrements
are more rapid, than the increments origi-

nally were, during the progrefs to that max-
frmum,

4thly,
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4thly. That the differences, between the
hotteft and coldeft months, within 20° degrees
of the equator, are inconfiderable, except in
fome peculiar fituations ; but that they increafe
in proportion, as we recede from the equator.
sthly, That in the higheft latitudes, we
often meet with a heat of 75 or 8o degrees;
and particularly, in latitudes §9 and Go, the
heat of July is frequently greater, than in
latitude §1°
6thly. That every habitable latitude enjoys
a heat of 60 degreces at leaft, for two months;
which heat feems ncceﬂ"uy, for the growth
and maturity of corn. The quicknefs-of vege-
tation in the higher latitudes, proceeds from
the duration of the fun over the horizon.
. Rain is little wanted, as the carth is fufficiently
moiftened by the liquefaction of the fnow, that
covers it during the Winter; in all this, we
cannot fufficiently admire the wife difpofition
of Providence, ,
7thly. It is owing to the fame provident
hand, that the globe of the earth is interfe&ted
with feas and mountains, in a manner, that
on its firft appearance, {feems altogether irregu-
lar and fortuitous ; prefenting to the eye of
ignorance, the view of an immenfe ruin: but
when the effeéts of thefe feeming irregularities,
on the face of the globe, are carefully infpe@-
ed, they are found moft bencficial, and even
necc{Tary to the welfare of its inhabitants ; for,
to fay nothing of the advantages of trade and

commerce,
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commerce, which could not exift without
thefe feas; we have feen, that it is by their
vicinity, that the cold of the higher latitudes
is moderated, and the heat of the lower. It
is by the want of feas, that theinterior parts
of Afia, as Siberia and Great Tartary, as
wcll as thofe of Africa, are rendered almoft
uninhabitable; a circumftance which fur-
nithes a flrong prejudice againft -the opinion
of thofe, who think thefe countries were the
original habitations of man. In the fame man-
ner, mountains are neceflary ; not only as the
- refervoirs of rivers, but as a defence againft
the violerice of heat, in the warm latitudes :
without the Alps, Pyrences, Apennine, the
mountains of Dauphine, and Auvergne, &c.
Italy, Spain,-and France would be deprived of
the mild temperature, they at prefent enjoy.
Without the Balgate hills, or Indian Apennine,
India would have been a defart. Hence, Ja-
maica, St. Domingo, Sumatra, and moft other
intertropical iflands, are furnifhed with moun-~
tains, from which the breezes proceed that
refreth them. .

-8thly. We may obferve, why grapes do
not come to perfetion in the neighbourhood
of London, as they do in that of Paris,
though the annual heat be nearly the fame, and
the Winters are rather milder at London; for
by the tables of the monthly temperatures of
both, we find, that from the beginning of April,

to the end of OQober, the heat is greater at
' Paris ;
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Paris ; and thus we may learn the fitnefs of
any climate, for any vegetable : hence we fee,
that vines may thrive, as they a&ually do, at
Aftracan ¥,

Laftly. Since the aftronomical fource of
heat is permanent, and the local caufes of its
modification undergo no annual variation,
and yet the temperature of no two fucceeding
years, is perfectly alike; it is evident, that
this annual variation proceeds from caufes
equally variable : of thefe, there may be many,
but at prefent, we know of none, that havea
demonftrable "influence on the weather, but
winds; and fince winds themfelves, ‘however
uncertain in appearance, are like all the
other ph®nomena of nature, governed by
fixed and determinate laws, they deferve the
- moft ferious inveftigation, for which we are
at prefent, tolerably well prepared.

C H A P XV.

Of the Caufes of unufual Cold in Europe.
UNUSUAL cold happens either in the Sum-

mer, or in the Winter feafon ; the cir-
cumftances, which render Summers lefs warm
than ufual, are pretty obvious; for the dimi-

% 2 Decouvertes Rufles, p. 111,

nution
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nution of heat may arife, either from a
long continuance of eafterly or northerly
winds, or from frequent and heavy rains,
which are followed by great evaporation, or
from a long continuation of cloudy weather,
in the months of June and July, which pre-
‘vents the earth from receiving its proper de-
gree of heat.

But the caufes of unufual cold in winter,
are more remote, and of more- difficult invef-
tigation ; thofe that I am acquainted with are,

ift. Unufual cold in the preceding Summer.
For, as the Winter’s heat is in great mea-
fure derived from the earth; if this be de-
prived of its ufual ftore of heat, the want of
it, muft be perceived the enfuing Winter;
the cold of Jan. 1709, was the {fevereft, long
known in Europe; and Mr. Derham remarked,
that the preceding June was fo cold, that his
thermometer was near the freezing point, on
the 12th of that month, and the quantity of
rain much greater than ufual. * Mr. Wolf
made the fame obfervation, at Halles, in Ger-
manyt. .

2dly. Heavy rains ﬁl/owed by caflerly or
northerly winds., This circumftance would
produce great cold in any feafon, on account
of the powerful evaporation, promoted by
thefe dry winds; it aCtually took place, in

* Phyl. Theol, Lib.1. cap. 3. + Meletemcta, p. 356,

O&ober,
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‘October, 1708, as Mr. Wolf obferved ; and
in intenfe cold immediately followed *.

3dly. Weflerly or foutherly curremts, in the
wpper regions of the aimofphere, while eafterly or
northerly prevail in the lower. For the warm
currents are in great meafure deprived of their
moifture, by the cold of the fuperior regions;
and, this defcending in, the form of fnow,
cools the inferior flrata, below their ufual
temperature : this circumftance alfo took place
in the year 1709, as Mr. Wolf remarks, when
the cold was greateft . Yet I have often
remarked, the weather to become milder after
a fall of fnow ; but this happens, chiefly when
the wind is weft or fouth; for the vapours
being then in the lower atmofphere, warm it
by their condenfation. . .

qthly. The arrival of Siberian, or American
winds. . Siberia is 2800 miles to the eaft of
London ; but, according to the computation
of Mr. Smeaton, a common high wind moves
at the rate of 35 miles an hour; and, there-
fore, may pafs to us in three days, from Sibe-
ria: now Dr. Blagden has thewn, that a cur-
rent of 20 leagues in breadth, and 1o degrees
warmer than the ocean, through which it
flows, may preferve four degreés of its heat,
after it has traverfed a fpace of 7 or 8oo
milesI; and Sir Benjamin Thomfon has

* Meletemeta, 326. + Ibid. 357, 1 Phil.
Tranf. 1781. ’ 357

proved,
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proved, that air is much a worfe condu&or
of heat, than water *; therefore, we may well
{uppofe, that the Siberian winds may preferve
much of their original temperature, on ar-
riving here; particularly if they blow with
confiderable force, and laft fome days. Ame-
rica i3 not fo dlﬁ'.ant, but weﬁcxly winds
may arrive from it, in a few days: it is true,
their rigour is much moderated, by palling
over thefea; but if the furface of the fea had
been prevxouﬁy cooled by northerly winds ;
or, if the wefterly are ftrong, and of long
vcontmuance, they may prove unufually cold
in this country. Mr. Derham, on companng
his journals with thofe of Mr. Robie, in New
England, found, that after a few days, the
American winds aé'tually pafled into England .
The Winter of 1784 was equally fevere, in
America, as in Europe . It fhould alfo be
remarked, that the Siberian winds, if they
originate in a lower latitude, will appear S, E.
to us; becaufe, finding the atmofphere of lati-
tudes more northern, lefs cold, they will blow
towards that quarter alfo ; and if they origi-
nate in a laticude, higher than ours, they will
appear N. E. as they will be defleéted to more
fouthern latitudes, where they meet with lefs
refiftance ; and for the fame reafon, the Ame-~
rican winds will appear N. W, or 5. W.

. %*Phil. Tranf. 1786.  + 6 Phil. Tranf. Abridg. Part
2. p. 143. 1 25 Roz. 463.

sthly.
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_ sthly. The fall of a fuperior firatum of the
atmofphere. This will happen, when a cold
wind, in the upper regions of the atmofphere,
pafles over a country, the lower firata of
whofe atmofphere, are fpecifically lighter ;
and hence a low ftate of the barometer, gene-
rally precedes fuch extraordinary cold. It is
probably, for this reafon, that Holland oftener
experiences a degree of cold, greater than
countries, placed under higher latitudes; for
Holland being a very moift country, its at-
mofphere abounds more in vapours, which
render it {pecifically lighter ; thus, during the
great cold of Jan. 1783, the barometer was
lower, than it was known to be for 50 years
before, during that month *: and Mufchen-
brock remarked, that in Winter, when the
mercury in the barometer defcends, the cold
increafes 7.

C H AP XVL

Comparifon of the Temperature of London, with
that of other noted Places.

THE firk column exhibits the differences

of the annual temperature ; the fecond,
that of the month of January, as being ge-
nerally the coldeft; and the third, that of

* 25 Roz. 463. Mem. Berlin, 1782, p.25. + Muf-
chenb, p. 120. §. MMLxx,

July ;
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July; that of London, as the ftandard, being
eftimated at 1000. The degree of cold, is
eftimated in the fecond column ; and the de-
gree of heat, in the firft and third.

) Annual, Jan. July,
London - 1000 | 1000 | 1000
Paris - -- | 1028 | 1040 | 1037
Edinburgh - | 923 1040 | 914
Berlin - - 942
Stockholm - - | 811 | 1583 | 964
Peterfburgh - { 746 | 3590 | 1008
Vienna - - 987 | 1305 | 1037
Pekin - - 1067 | 1730 | 1283
Bourdeaux =~ | 1090 | 925 | 1139
Montpelier -" | r170 | 850 | 1196
Madeira - ‘- | 1319 | 559 | 1128

* Spanifh Town, \ 7
in Jamaica -| 1557

Madrafs - 1565 | 491 | 1349

FINTIS
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Wadfo, in Lapland, .
Abo,

Peterfburgh, -
Upfal, -
Stockholm, -
Solyfkamiki, -
Edinburgh, -
Francker, -
Berlin, , -
Lyndon, in Rutland,
Leyden, -
London, -
Dunkirk, -
Manheim, -
Rouen, RS
Ratifbon, -
Paris, -
‘T'royes, in Champaigne,
Vienna, -
Dijon, -
Nantes, -
Poitiers, -
Laufanne, -
Padua, -
Rhodez, in Guienne,
Bordeaux, -
Montpelier,
Marfeilles, -
Mont Louis, in Roufillon,

Cambridge, in New England,

Philadelphia,
Pekin, -
Algiers, -
Grand Cairo,

113 )
A View of the annual Temperature of the dif-
Jerent Places mentioned in this Effay, accord-
ing to the Order of itheir Latitudes.

| UK SN N SN R DU DR R RN AN N BN R B |

North Mean
Lat. | Longitude, | Annual
deg. m.| deg. m. Heat,
70°5’ 136°
60,27 22,18 E. |40,
5956 ‘30,24 E. 38,8
5951 (7247 E. 141,88
ip20f 18,  E. 142,39
50 | 54 E.[362
5557 3 WLy
53 542 E. [52,6
52,32} 13,31 E. |49,
52,301 O, 3W' 4'8)03
52,10 4,32 E. 152,25
55,31 569
51,02) 2, 7 E. [54,9
j49:27] 9 2 E. [S1,5

, 4-812 1, W.[s,
48,56] 12,05 E. 149,35
{43,500 2,25 E. |52,
48,18 4,10 E. |53,17
48,12| 16,22 E. {§1,53
47519 4,5 E 52,8
47513 1,28 E. 55,53
46,39| 0,30 I~: 53,8
46,31 6,50 E. [48,87
45,23| 12, E 52,2
4521f 2,39 E. (52,9
44,50] ©,30 w, 57,0
4336] 3,73 E. [60,87
4319| 5,27 E. [61,8
42, | 2,40 E. l44,5
42,25 71, W.[50,3 A
39,56] 75,09 W.[52,5
39:54/116,29 W.I55,5
36,49) 2,17 E. |72,
30, 131,23 E. l73,

Canton,



P. 18, line 13, for 62,1, read 62.

P. 18 line 21 and 23, for 62,1, rcad 62.

P. 20, line 7, for fun’s altitude, read fun s
mean altitude.

( 1147)
North| ~ 1 'Mera
Lat. | Longitude. | Annual
deg. m.| deg. m. Heat,
Canton - 23, (113, E.|7514
Tnvoh,’m St. Dommgo, 19: ’ 74:
Spanith Town, in Jamajca, 18,15 76,38 W.[81,
I\Xamlla, - - 14,36{120,58 E. {78,4
Fort St. George, - 13, | 87, E.|[81,3
Ponticherry, - 12, |67, E.|[88,
South
Lat.
Falkland Iﬂands, - 51, | 66, - W.lar,q,
Quito, - 0,131 77,50 W.lo2,
ERRAT A



