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R E F A C E.

A vT E Т E O R O L O G Y, like every other
JLVJL 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 moil dif-
tinguiihed members applied themfelves to its
improvement : but from the difcordant mul-
tiplicity, as well as imperfection of the inftru-
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 put a period to all theoretic inquiries
for many years.. There is no fcience in the

a -2 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 fufficicnt that obfervations ihould be made
in one city, in one kingdom, or even in
one hemifphere ; but fimultaneous obferva-
tiona muft, if poffible, be procurçd in all
degrees of latitude, and longitude, in each
hemifphere, in order that the correspondence,
and connection of the phenomena may be
perceived. But in the prefent ftate of things,
to expect all nations to be fo fenfible, and atr
tentive to their true happinefs, would indeed
be extravagant ; fome ages of civilization muft
firft elapfe. Thç only fovereign who. hath
hitherto diftinguhbed himfelf by his attach*
ment to this fcience, and thereby infured to
his name the refpect, admiration, and gratitude
of the lateft p'ofterity, is. that truly wife, and
excellent prince, CHARLES THEOdORE^
Elector Palatine of the Rhine} who not Qnl.y
erected an academy in his о\чп • principality^
folely dedicated to meteorological inquiries^
but has alfo fent the beft inftruments fubfer*
vient there.to, fabricated at hie own expence,
ÎQ аЦ the academies and univerfitiea of £щ-оре,
'willing and able to undertake the .taik of em-
ploying them.

; From the diffufion of that enlightened wif-
dom, which Already da,wns. upon almoft every

' European
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European nation, and the- deferved contempt
into which the favage military prejudices of our
anceftors, the refult of pride, ignorance, cruelty,
and injuftice,are daily finking, it is to be hoped,
that other fovereigns will not be long inatten-
tive to this objeû, fo palpably connected with
the interefts of commerce, and agriculture, the
.great fourcçs pf the '.wealth and happinefs. of
their refpeftjve nations. This fcience differs
indeed from other branches of natural know-
ledge in this j that . it , does not enable us to
alter the fpontaneous courfç of nature, ; except
in a very few cafes *j but,, being brought to
perfe&ion-, it would, like ajlronomy, ,enablc
us at leaftto foresee thofe changes w,e could nqC
prevent. Д from the prefent ftate oftheat-
jnofphere, the tiller ,of the foil, or of the main,
could for efee, or have л table prefentéd to him
pf the changes it .woujd, undergo for fix, oy
even three months» witlvwhat confidence and
Security would not each of them be enabled tp
direft, and purfue their refpcftive operations ?
Great as ДБ the diftance between fuch know-r
ledge, and our own preíent attainment^ we
have no reafon to thinjc 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 períèvering induftry, they arc

know» to the utmoft precifion, ,The

* Such as the alteration of temperature, by piojnotUig or
checking vegetation, draining morafles, &c.

prefent
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prefent' is (as the great Leibnitz exprefles it)
in every cafe pregnant with the future, and the
connection muft be found by long and atten-
tive obfervation.

Thé 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 viciffitudes of winds ; thefe in their
turns, influence the temperature, and both to-
gether form the ftate of the atmofphere. Elec-
trical agency, undoubtedly, interferes'; but
ftill the temperature afleets this alfo, as it
does, the rife, fall, and quantity of vapours,
and every other aerial meteor.

The fads contained in the following Eflay,
were collected from the memoirs: of the dif-
ferent academies of Europe, and particularly
thofe of the Academy of Medicine, lately erect-
ed at Paris, in which the meteorological part
is ably conducted, by the celebrated Abbé de
la Cotte. The diflertations of that moft in-
genious philofopher, Mr. Du Carla, fome of
Mr. Wargentjn'a, 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 lu-
peradded to this intricate fubjecT:. 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 Swediih, 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 lait inconvenience, indeed,
that of Delifle is not fubjea: ; 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, inflead of the decimal di-,
yifions, is another inconvenience in barometri-
cal obfervations, which might eafily be avoided.
It were alfo to be wiihed, that the fituation of
places, their latitude and longitude, the pofi-
tion and diftance of the neareft feas, lakes,
forefts,/mountains, &c. 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, &c. are
vague, and prefent no fort of idea, when no
ilandard is given, to which thefe appellations

* Would it not be proper to conftruo a thermometer,
beginning at the congelation of mercury, and terminating
at the ebullition of water, which might then contain 250
degrees ? This I fubmit to the confederation of the illuf-
triojis Meteorological Academy, of Manheim.

may
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may be referred. This ftandard can be no
other, than either the mean of the ufual
quantities in every country, or that which
by experience is found to be moft neceflary for
its cultivation and fubfiftence. Nocturnal ob-
ièrvations feem to have been intirely negleftedj

. yet furely they are as neceflary as the diurnal :
this fhews the neceffity of fome public eftab-
liihment for 'meteorological inquiries. Bal-
loons of a fmall fi'ze might be advantageoufly
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 ЛЦтгюхез 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 obfervations, 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 perfect ftrufture may hereafter
be reared.

C H A P .
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O U R C E S

H E A T A N D C O L D,

; H AT the prefence of the fun k the prin-
cipal fource of heat as well' as of light,

ашГ its abfence of told, is too obvious to have
.been'eVer doubted; neither have mankind been
lorig ignorant of the effecl: of the greater or
lefler obliquity of its rays. The ilighteft at-
tention to their fehfations during the íhort
period of 24 hours was fufficient to inftruot
them fo far; but the immediate and moft
plauííble inference from this fimple obferva-
tion, though aflented to for a feries of ages,
was fully refuted by fubfequent difcoveries.
The philofophers of Greece and Italy (the only
whofe writings have been tranfmitted to us)

B obferving
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obferving that in the Summer months, during
which in their latitudes the fun at mid-day is
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 phenomena 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, orveven 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 éaftefn coaft of North
America differs widely from that of the weft-
ern oppofite coaft of Europe, but agrees nearly
with that of the eaftem coaft of Afia lying be-
tween the fame parallels f ; thefe, and, feveral
other phenomena of the fame nature, lefe
remote from us, clearly ihew we muft recur
to fome other caufes befides 'the immediate
agency or abfence of the folar rays.

* Plin. Lib. И. cap. 68, •)• Vol. I. Mem. Philadelph.

The
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The celebrated Halley has indeed proved
that, abftracling 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 direction; for it is evident that a weak
force acting for a long, time, may produce as
great or a greater effedt than a ftronger force
affing for a ihorter time : but as thefe abftrac-
tions are neveir realized, and many phyfical
caufes conftantly obftrudfc the activity of the
folar rays in thefe and other regions, the ne-
ceffity of recurring to fome other caufe ftill
remained, 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 philosophers 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 fun, was in a
liquid ftate, and confequently muft have pof*
fefled at leaft 32° of our thermometrical de-
grees ; nor could the earth be devoid of heat,
etherwife the water would have been fp3edily

* Mem. Par. 1719 and 1767.

В s сод-
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congealed. "If appears then, that the globe
from its very origin poflefled the heat necef-
íary 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-
ceiTanl influence of the Sun, to which one
half of its furface is coriftantly exppfed. 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 ihew it tcv 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 feéms evident
that it is to this planet alone, it owes its con-
tinuation.

The difcovery of Mr. De Mãiran in great
meafure removed the difficulty 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
oth«r is an object of fcience, as no two fuc-
ceeding years exactly agree in temperature.
He has, indeed, with great fagacity, calculated
the maximum and minimum of heat in every
latitude, for the Summer and Winter folfticea;
but fo"many phyfical caufes intervene, that the
events feldom or ever coincide with his cal-
culations, as he himielf 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 fubjedt, than any of his predeceflors *'.
He firifc pointed out to meteorologifts, the ne-,
cèífity of following the method long ufed by
aftronomere, 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 aß equation
•whereby to correct aberrations anfing from
height and fituation. He even proceeded fa
far as to give' an equation, to correct the effects
of height, which in jnany cafes approximates
very nearly} but his m oft important difcovery
feems to iwetohave beenthe 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-
fcurely and Summarily delivered, J ihall give-
more at large in the following pages. .

•- The; defeats of Mr. 'Mayer's' method are,
i? Thiit he does not point out the particu-
lar fpace his determinations refpedb, and, it is
evident they do not indiforiminately take place
every where, forinftance, in no part of Ame-
rica, adly. That he has given no equation to.

'correct the; calculation of the temperature of
places diftant from the fea, nor is his equation

* Oper. ined. Vol. I.

В 3 foc



6 Of the Sources 'of Heat and Cold.
for height fufficiently exact. 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, It is well known that vapour con-i
tains a quantity of the matter of heat, which
produces no other effect but that of making it
aflume an aerial, expanded ftate, until the vapour
is condenfed into a liquid ; but during this conn

denfation a quantity of fenfible heat is fet
loofe, which warms the furrounding atmo-
fphere. This condenfation is frequently caufed
by the attraction of an electrical cloud, and
hence the fultrinefs we frequently experience
before rain.

As the earth is the chief fource of heat
in the atmpfphere 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 whatsoever from the rays
of the Sun, whether direct or reflected. Thus
if the focus of the moft powerful burning
glafs be directed on mere air, it does .not
produce the fmalleft-degree of heat; and the
reafon is, becaufe the air being tranfparent,
affords a free paflage to the rays of light,
\vhich act as fire only when confined within

the
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lhe minuteû interftices of bodies; as it is then,
and then only, that they counteract the at-»
tractive power of the particles of matter ; in
which action and re-ac\ion heat confifts.

Hence the higheft mountains, even under
the equator, are during the whole y ear covered
with fnow. Mr. Bouguer found the cold of
Pinchinca, one of the Cordelières, immediately
under the line, to extend from 7 to 9 degrees
under the freezing point every morning before
funrife ; and hence at a certain height, which
varies in almoft .every latitude, it conílantly
freezes at night in every feafon, though in the
Warm climates it thaws to fome degree the
next day : this height he calls the lower term
of congelation: between the tropics he place$
;t at the height of 15577 feet*

But in lat. $8P he thinks it ihould com-
mence, inSummertime, at theheight of 13440
feet from the level of the fea. Suppofmg that
to be the height of the Pic of Teneriffe, and
that this mountain was covered with fnow in
Summer, both which luppofjUons the chevalier
La Borde has ihewn to be erroneous, the
determination of the height of the lower term
pf congelation I take to be of great confe-
quence in meteorology, and therefore ihall
give a table of it for every 5° of latitude.

At Ш11 greater heights it never freezes,
not becaufe the cold decreafes, but becaufe
Vapours do not afcend fo high ; this height
IVJr, Bouguer calls the upper term of congelation^

В 4 an4
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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 confiant ; 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 a mean annual temperature peculiar to
each latitude, fo there is a mean height for
each of thcfe 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-
ever 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 other latitude bear to the
height of thofe terms : for a moderate heat
diffufes itfelfinthe fame manner as: a great
heal, and the diftance to. which their activity
extends, will be .proportioned to the intenfity
of each. Thus the mean heat of. the 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
ás 52 . 15577 •: 4°>3 • I2°72' In this man-
ner, I have calculated the following Tables^
which I have inferted here, as the propereft

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

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

L Â T .
О

•'5e

.10°

4° .
ao°-
25 v
3°°°
35'
40°-

Men n height
of the

Lower Term
of

Congelation,
FiTiV.

4577
4457
15067
14498
'37T9
13030
"59*
10664 :

9016

Mean height
of the

Upper Term
of .

Congelation.
T t. i т .

28000
27784
27084 ,
2Óo6l

•24661

23423
20838 •

.19169
16207

L A T .

45°
5°°
55*
60°
65°
7P°
75°

. 80°

Mein height
of the

Lower Term
of

Congelation.
Гит.

7658

Ó2ÓO

4912
3684
2516
457
748

: 120
.

Mean height
of the

Upper Tern»
of

Congelation.
FK'I'T. '

1373°
11*53
.8830
6546 .
4676
2809
I346

207

.....In this-manner, the height of both terms of
'•congelation may be calculated in every latitude,
ïof every "áègree of heat- pbferved at the fur-
face of the earth, on" which it evidently de-
pends j for when that is at 32°, it is evident
the lower line of congelation is alfo on the
furface.

Hence' knowing the height of the lower
term of congelation in any latitude, and alfo
the general temperature at the furface of the

.earth *,,the decrement of heat at any lower

* This is not cafily known, for it is the mean reluit
of a number of obfervations made over a large extent, and
of confiderable duration.

height
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height may be known. For heat is obfervèd
to diminiíh in afcending into the atmofphere,
nearly m an arithmetical progreffion ; and in
this cafe, we have the firft and laft terms ; and
if we make fo many terms in the progrefilon,
as there are hundreds of feet in the diftance of
the line of congelation, we have all that is
f equifite to find the decrement at each term, ,

fhen let L = the intire decrement, or dif-
ference between the hèaç
at the furface and 32°.

P — the, diftance of the lower linç
of congelation, in feet.

я = the number of terms := --—

d' = the firft decrement = -

R =; the rank of any given term,
whofe decrement is rc-i
quired,

Then the decrement at any given term,
= R d\ and by fubtraeting this from the
heat -at the furface, we have the Jieat 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 1ц



Of th Sources of Heat and Cold* ; ï
In the neighbourhood of Paris, lat. 48°,5O.

the temperature of the atmofphere near the
earth being 47°, that, at the eftimated height
of 11084 feet was found by the intrepid
Charles, 2i°,'pr 11° below congelation.

Near Dijon, lat 47°, on the 25th.of April,
the temperature near the earth being 56°, 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, direct
rays of the fun,

1 Lord Mulgrave, at the foot of Hackluyt hill,
lat. 8o, fpund the temperature of the lower
air to be 50°, 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
eleftrical agency ; for no part of the heat given
put by that caufe being Joft by communication
with air much colder, that which furrounds the
vapours fo condenfed, muft be heated to a
confiderable degree. Air rendered opake by
clouds, tranfmits lefs, and confequently ab-
forbs more light, and is therefore more heated
than clear air. Sometimes winds, in oppofite
directions ancj different temperatures, flow at
(different heights, the upperrnoft being often
the warmeft ; all which circumftances, parti-
cularly in cloudy weather, render all calcula-

tions



il Of the Sources of Heat and Gold.

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 fufficiently exaat.

The next general fource of cold.is evapora-
tion', for the attraction of the particles of
liquids decreafes as their points of contact
diminilh, and thereby their capacity for re-
ceiving the matter of heat, (which is the fame
as that of light) increafes ; by this increáfed
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
çonfequently thofe bodies are cooled, though
the vapour is not heated ; becaufe the re-a£tion
of its particles Ь barely equal to that which
it had before its capacity was increafed.

. With refpea: to evaporation, we may re-
mark 4';i, ï. That in our climates, it is about
four times as great from the vernal to the au-
tumnal equinox, as from the autumnal to the
vernal.
: adly. That other circutnftances being equali
it is fo much the greater, as the difference be-
tween the temperature of the air, and that of
the evaporating furface is greater ; and fo
inuch the fmaller, аз this difference is fmaller,
and therefore fmalleft, when the air and the
evaporating liquid are both at the fame tempe-

* SeeaN. Com. Petrop. jp-55-

rature.



Of th'e Sources of Heat and Cold* 13
rature. The former part of this propofition,
however, requires fome .reftridtion ; for if air
be more than 15 degrees, colder, than the eva-
porating furface, there is fcarce 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 furface, than
that which is produced when the evaporating
furface is the warmer of the two. For, in
the firft cafe, the dilatation of the vapour is
conftantly increafed ; and, in the fécond, it is
checked. Now the more vapour is dilated, the
more fire if 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 winde.

• 4thly. Evaporation is fo much the lefs ob-
.frruflted by air, as the air is already lefs loaded
with vapour. And hence cold winds flowing
into warmer countries, powerfully promote it.

5thly. 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-
laufe unfaturated<air is conftantly brought into
contait with it. Hence it has been remarked,
that- calm days are the hotted *.

6thly. That traits of land covered with

* Mem. Par. 1751, p.68i, lamov edit.

trees
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trees or vegetables^ emit more vapour" than the
fame fpace covered with water, as Dr 'Hales
has obferved* Mr. Williams found this
quantity to amount to f 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 determined
to flow towards cold countries, is fomewhat
difficult to explain. I ihall here mention three
caufes that occur to me, wiihing for a fuller
explanation from others.

Firft, If a ftrong northerly wind prevails
in the direction of the meridian oppofite to
London, as in the country of the Tfchutfchi,
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.

adly. If from any traft in the upper regions
of the atmofphere, two currents of air flow in
oppofite directions, 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 maybe reflected northwards.

* Second vol. Philadelph, Tranfailionsj p. i$o.

С НАГ*.
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Of a Standard Situation, with tvhofe
rature that of every other may be compared.

TpROM what has been already faid, it
•~ follows, that fome fituations are better
fitted to receive or communicate heat than
other fituations ; 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 fur-
faces, muft be colder than open .countries,
though fituated in the fame latitude; and fmce
all tracts of land prefent-infmite varieties of.
fituation, uniform refults .cannot here be ex»
pected. 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 fpeakmg, but two
great trads 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 lie on the northern or fouthern fide of
the equator.

In this immenfe traft 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 Both 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 2oth 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, thoughnot ftridly
within the ftandard.

* Dr. Blagden, in an ingenious paper in the Philofoph.
Tranf. for 178!) has fliewn that the temperature of this
ftream is confiderably greater than that of the adjacent
part of the Atlantic.

4 TABLE



l'AELE of the
the Standard

L«, Temper.

9° 31

89 31,04
88 31,10
87 ЗЫ4
86 31,2
85 3*>4
84 3',5
83 3*>7

it )
Mean Annual Temperature of

Situation, in every Latitude.

8i
8o

7?
78

77
76
75
74
73
72
7«
70
69
68
67
66

l5
64
í3'
02

З2*2

3^,6

,33i7 .
34)1
34.5
35i
35»5
36.
36,6
37»2

37.8
38.4'
39.1
39.7
40,4
41,2
41.9
42.7

tat.

6l
6o
59
58
57
56

55
54
53
52
51

5°
4248
4Í46
45
44
43
42
4i

• 40
39
38

37
3<>
35
34
33

Temper.

43.5
44.3
45)09
45.8
46',?
47)5

52»4
52»9
53.8
54.7

57»'5
58.4
59-4

6a,
*3.
бЗ>9
64.8
65.7
66,6
б7»4

14
13
12
II

10

9
8
7
б
5

'о

f
69,9

'bat. Temper;

З2

31
3°

27

2б

25
24
23
22

21
ao
i9

73.8
74.5
75.4
75>9
7б.5.
77>2.

?8.9
79>4

8i,7
82,

82,з
82,7
8з,9
8з.а
83.4
83>6
84«

ты*
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This, table is conftruued on the following

principles, which are nearly the fame as thofé
of 'Mãyèf.

Suppofmg the mean annual heat ta be
greateft unaer the equator^ Цпа leaft under
the pules, then if the temperature of the
equator be я», the temperature of the north
pole will be щ—я, and putting Ф for any
other latitude, the temperature; of that latitude
will Ъс m—r» fijn Ф» . '

Now the mean annual temperature of lat.
40%.'is-' foun^ by tiiebeft obftrvatipas, tu be
62°, ц. and the temperature of 1ft. 50°, is found
to be 52,̂ r and this beimg allowed m and
«, cqhfeiiuently the mean annual tempera-
tures of the equator and of the poles may
be deternaifted ;; for^ the ßjaare of tke fine of
40°, fe 0,4 í, and the fouace of the line of jo°,
îs 0,5$^ ЬцЬ ftifficleuny near, for'the preient
purpjpíé»

Then m -~? 0,41 я — 62,1
And m — 0^58 « — 52,9

Therefore 62, ï + 0,41 » = 52,94- 0,58 я.

Whence the value ojf я is cafily determined
and {quad to be 53 nearly, and m in the firft
equation is 84 ; heace the mean temperature
of the equator is $4, and that of the pole
31, ia number,.

ï With.



( «
With refpeft to the annual temperature, we

may remark t ift. *íbat within ю degrees o£
the poles thé temperatures diffisr very little j
neither do they differ much within ю degrees
of the equator.

idly. The temperature of différent yeata
differ very little near toe equator, but they
differ more and more* as the latitudes approach
the polesk

jcHy. Й {сисе evfer Freezes in latitudes
undej* 35°, unlefs in very elevated fituatkms»
and it fcaree é*** haife in latitudes higher
than 60**.

4thly. Between latitudes ^5° and 60% ift
jpbcee adjacent to the fea, it geflerally thaw*
when the fun's altitude is 40% and íèldom
begins to freeze, tint& the fen's
tude is below 40*4

* 9 Vet. Com» Petrob,

С a C H A P .
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Oftbf Mean Monthly température of the
Standard.

T N every latitude, the mean temperature of
X 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 adion
of the folar rays, the mean heat of every
month, is as the mean altitude of the fun, or
rather, аз 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^ fo 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 Augüft: 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, rhuft be

looked



looked upon as an arithmetical mean, between
the aftronomical, and terreftrial heats. Thus,
in lat. 5i°, the aftronomical heat of the month
of September, is 44°,66, and the mean annual
heat is 52°,4; therefore, the real mean heat

of this month, ihould be 44'6 + ?*'4- = 48,4,

which is more conformable to obfervation;
It may indeed be' faid, that not only the

fun's altitude in every month, but alfo the
duration of its light over the horizon, ihould
be taken .into confideration. And, without
doubt, this, and fome other circumftances taken
into account by Mr. De Mairan, ihould not
have been omitted by me, if all the circum-
ftances productive of cold, could alfo be fub-
jected to calculation ; but fome of thefe can
no way be eftimated ; for inftance, the cold
produced by evaporation : therefore, by way
of compensation, fome of thofe productive of
heat, ihould alfo be omitted ; and in effect, 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.
51°, including this circumftance, is 70";
whereas, in fact, 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 ftill
found the refults to agree but ill with ob-
fervationj and therefore the enfuing table, is

С 3 not



apt to be looked upon àe deduced from fixed
principles, but rather' partly from principles»
and partly from what appeared to me, after
ftudying a variety of fea journals, moft con-
formable to obferyation, And, as a table of
the mean monthly temperatures of different
latitude« at fea, can never be had by obferva-
tion, I flatte? myfelf that fuch a table as this,

as cojrre<a a* jhe nature of things will
, щау in ibaie meafure fupply its jplace.

TABLE



TABLE of the Monthly Mean Temperature of the Standard from lat. 80° to lat. 10°.

75"-Latitude 80° 79 7«° 77 73 72. 7 7° 68"

January 2% 22,5 23,5 24» 25.5 26, 20,5 27» 27,5 28,

February 24, 25»5 26, 27» 28Í 28» 28,5 29» З2»

vfarch 28, 28,5 3°»5 З2» 33» 33»5 34» 35» з6» 3.7k
AprH 32>9 33 34*5 35> 35Í5 37»8 39»! 39»7 41,2

Way 36,5 7» ЗМ ЗЛ 38.5: 39» 39.5 40, 40,5 4-1» 4a» 44» 45»

June 5» 52, 52. 52,5 53. 53.5 54» 54» 54»5 54»5 55» 55» S5»5 55*5

July 5Ь
4—

52. 52,5 53» 53»5 53.5 53»5 54» 54-.S 54»5 55» 55»

Auguft 39.5 43» 4-3*5; 44» 45»5 #5 50,

Septem. 33.5 34» 35'" 36» 37» 39» 39»5 4°. : 44»

Oâober 29. 31.5 32» 33» 34»... 34» 37» _ ЗМ.
Movem. 25» 27.5; 29» 3°» 3b 32» 33»
Ttecem. 24*-J24^ 26,ÇJ27- 27,5 izs;- щ* 30r



batitude

January'

February

March :. '<•

April , !'

May -••'

June ,

July

Auguft

Septem. -

ОйоЬег

Novern.

Decem.

02°

3i».i:
ж '••
38,-

4-2,7

4-7>

56,

55.5

5i» :

46, '

39.

Î4»

32,

biu

J2,

34-i '

39Í

t-3,5

&

56,

55,5

5V

47>

4°>

35>

33,

6ou

зз> :,

s5« ;'
40,
Н>3

49, .

56, ;

56,
53,

48,
4Ь

зо,

34,

59й .

3>

36,

4Ь ;

45i09

5°,

56,5

5б,5

54, '

49,

42,

37,

35,

5№

35» _•
37^'

42, -

>&8

5Г»1

57> '.

С7, •

55,

5°,

43,

38,

U

57°

дб» ;
3.8,

43,

46,7

5V

57?..

57,5

&

51,

44,

39,

37>

5ö

37,

39» *

44,"

47,5

53,

57,5

S«,

57,

52,

45,

4°, -

38,

55

38,/

фО,

45,

48,4

54»

S«,

59»

58,

53»

46,

4Ь

39»

5.4.

39»

4i>

46,

49,2

55,

58,5

6о,

59»

54,

47»

42,

40,.

53

4°>

42,

48,

50,2

56» '

59» '

6i,

бо,

55»

А

43»

41»

52

4Ь ".

43»

49,

5 r, r

57,

59,

62,-

6r,

56,

49-

44,5

42,

5i

42,

44»

5°,

52,4

58,

60,

63»

62,

57^

50,

46,

44»

50

42,5

44,5

50,5

52,9

58,5

6 r, ;

63,5

63,5

58,5

5°>5

46,5

44,5

49

42,5

44,5

S»,

53,8

59»

62,

64,

64,

59»

Sb

47»

45,

48

43»

45,

52,5

54,7

6o,

63»

65,

65,

6o,

52,

48,

46,

47

43,5

45,5

53»

55,6

6£,

64,

66,

66,

6 1,

53»

49»

47.

46°:

44» .

46,"

53>5;

56,4
62,

65, :
67»
67»:
62,
54» ;
5°> ;
4-8,:



latitude

fanuary

February.

March !

April

May

Tune

July !

Auguft

Septem.

Oftober

Novem.

Decem.

45°

H,5

As

54.5

57,5

53>

56, ;

68,.

68,

63,.

55>

Sb

Wi

44°

45'

47» ;

55»5'

5 ,̂4

64,'.:

67, :
69,
&9>

64,

56,

52,

50/

43"

45,5

48,

56,5

59,4

65,

68,

^9,5

69,5

66,

57,

53'

5i,

42"

46,
19,

58,5

60,3

66,

69,

70» :

70,
68, '

58,

54i

52,

4i°

46,5

5°j ;

59,5

5l,2

57>

7°,

7°>

70,

&9,5

59,

55,

53,

40°

49,5

53,

60,

62,1

63,

7°,5

7Ь

/ ï »

7°,5

60,

56,

54,

39°

Sb

56,5

60,5

63,

69,

?i»

71'

7i,

•-i,

61,

57>

55,

3*°

52,
58,
6I>
63,9

7°>

т1?:
7̂ ,
72,
71,5
62,
58,
56,

37"

53,5

60,

62,

64,8

7°>5

71'

72,

72,

72,

63,

59,

57,

36°.

55,

61,

63,

65,7

7i,

7Ь5:.

72,5

72,5

72,5

64,

60,

58,

35°

56,5

62>

64,

66,6

7Ь5

7i,5

72,5

72,5

72>5

65,

6i,

59,

34°

59>5

63,

&5,

67,4

72,

72,

72,5

72,5

72,5

66,

62,

бо,

33"

бз,
^4,5

66,5

68,3

72,5

72,5

7**5.

72,5

72,5

6?,5

63,

6i,

32
U

63,

66,

í>7,5

6g,1

73,

73»

73, ;
73,

73,

68,5

64,5

62,5

31"

63>

67,

68,5

69,9

73,

73,

73,

73,

73i

69,5

6>5

63,5

3o"

63,5

68,5

69,5

7°Í7

73,5

73,5

73>5

73,5

73.5

7°>5

66,5

64,5

29°

63,5

68,5

7Ь

7Ь5

74,5

74*5.

74,5

74,5

74»

7Ь

68,

66,

28е;

63,5

6д,5

72l

72,3

75,5

75,5

75,5

75,5

75,5

72,5

Ч

67* ,



Latitude

January

February

March

April

May

June

July

Auguft

Beptetn.

Oaober

Novem.

Decem.

27

U

64,

69,5

72,5

?2,8

76,

76.

f6'
tb
76,

7^)5

69^5

67,5

aou

64,5

70,5

73>

73>8

76>5

76,5

76,5

76>5

76,5

73»

7Ь5

68,s.

*5°

65,5

7 b

73,5

74,5

77,5

r«,
7»,

/8»

77,5

73,5

7*,

69,5!

M°

67>

7^

7Ф.5

75^4

78,

78.S

?8>5

7»>5

78»

74^5

73^5

70,5

a3u

68,

72v

75,

75>9

78,5

Г9.

79,

79..

78,5

75,

74,

7b

Z2°

69>

72,5

75,5

76»5

79,5

79,5

79,5

79,5

79,

75,5

74,5

7^5

ti°

7i,

74,

76,

77>2

8o,

8o,

8o,

8o,

79,5

77,

75,

72»

20°

72V

75»

77,

77,8

80,5

80,5

80,5

80,5

8o,

7*.

75,5

7*5.

19°

72,5

76,

77>5

í*,3

íi,

8i,5

81,5

81,5

81,

79,

A

73,

18°

73,

?6,5

T«,

78,9

81,5

te,'

82,

82,

8r,s

8o,

77,

74,

«7e

73,5

77,

78,5

79,4

fe,

82,5

82,5

82,5

82,

81,

78,

7Í

16°

74,

77,5

79,

79,9

82,5

83,

83,

83'

82,5

8 1,5

78,5

75»S

«5°

74,5

78,

79,5

80,4

83,

83,5

83,5

8J.5

8*

fe.

79,

76,.

*4b

75,

78,5

Во,

8o,8

83,

83,8

83,8

83,8

83,

82,5

79,5

76,5.

'3Ò j

76,
79,

80,8

81,3

83,5

84,

84,

84,

a$5

83,

8o,

77»

F*°

76,5

79,5

8 1,

81,7

84,

84,3

84,3

84,3

84,

83,5

80,5

77>S

ii°

77>

79,8

8r,5

82,

84,

84,6

84,6

84,6

8-4,3

83,8

80,8

78,

•it>b l

77,5

8o,

8t,8

82,3

84,3

84,8

84,8

84,8

84,6

k
81,

?8iS



Though, the fim ie o»e mouth ibfenf in
lat. 67°, and,two mott&a in laJL 70°, act. yet
I hav,e ventured to fet tbe raean beat of Ja-
nuary, in lat. 70°, no lower than 27'» becaufe
at Wadfo, kt 70° 5% the fea ie never obfenrsd
to freeze, and its temperature ie generally
about Chriftmae, at 3*°, fometimes above and
foiffluetimee beiow it:' Mem. Stock.! 1753.
Froft, fcarce ever lies on the Orkneys, lat.
59° j and that excellent meteorologia, Mr.
Reyer, relatée, that at Archangel, lat. 64°, in
Oâober, Л foutherly wad -is much" «ûlder
tjkan a northerly. He alfo obfcrved, that in
£Mntzickr fet, 54, erven in the month of J**
nwary, g north wiad bringe on a thaw, or at
feafl; onoderaiee the fbofte wAereae a foutberly
wind is inteníèly cold*: whkh Ihews, that
die north Atlantic ie not fo cold as is generaHy
imagined; for the Baltic iu certainly cotóer iu
Water, than the Atlantic in the fame latitude.
From tiW»? table we may learn,

lit. To find the mcaa beat of the firft, and
laft half of any montfe.

Find the mean betwixt the ftandard heat of
any nDonith, aáad the ftandard heat of the fuo
ceedingi tbie will be the mean of the laft 15
4aya of the preceding, aûd th* firft 14 or i^
day? of the fucceeding month.

adiy. TQ find the wual extreme» whether öS
or of opld, that take place in any raantk

* 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 fubtrafted gives the coldeft
day, ufually obferved within the month : by
day, I mean the fpace of 24 hours. Thus in
London,- the annual temperature being 52°,
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 greateft heat in all latitudes
between 60° and; 45°, is found about f.paft
2 o'clock in the afternoon ; between lat. 4«;°
and 35°, at 2 o'clock; between lat. 35° and
25°, at i paft ; one and between lat. 25°, and
the equator, at ï o'clock.

On fea, the difference between the heat of
day and night, is notfo great a» pn 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 ihould 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 refpecT: to tides, does that of the inoon.

С Ц А Р ,
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C H A P . IV.

Of the "Difference of température of Air, Landt •
and Water, aha of their Capacities of receiv-
ing, and iranfmitting Heat.

IR, when perfectly 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
interfperfed through it, particularly when this
condenfation árifes from electrical agency, and
by thefe means the upper ftrata of the' at-
mofphere, are often warmer than thofe which
are 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 receives,
either heat, or cold, more readily than any other
body of the fame bulk, particularly if it be
confined, as in' vallies ; but it conducts thele
qualities to or from other bodies, very flowly,
as the points of mutual contact, are inconfider-

able.
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able. Snow, falling from the higher regions
of the atmofphere, is generally colder than the
lower air; wjtóeh, therefore, after a fall of
fnow, is often colder, than air 30 or 40 feet
above the furface, as appears from the èxpe-
rimeAts related by Mt. Wilfon ih the Phitofo-
ptócaí Тгаи&еЫой» of the year 1780.

Air, incumbent on feae,-or oft large tra&e of
water, is generally many degrees warmer in
Winter, and eóoier ia Summer, than air in-
cweafeent en tane, becaufe land ie more fufcep-
tible -ef both heat artd cold, than water j and, iri
general, air participates of the temperature of
Oie ftibftaneee wife 'ivhich it is in contaa.

The capacities of land and water for re-
ceiving heat, or <se>kl, are very different*
JLrtwa) or earth) particularly if dry, receives heat
from, light very reaáily, but tranfmite, or con-
duite it through its own fiibftance, to great
depth's, very oowly; whereas water, by reafon
ef its tranfparency, receives heat from light
Very flowîy, but what it receives, is diffufed
tferoagfei it much more readily. Dr. Halea
found that in the month of Auguft, 1724,
when the air ana öle forfkce of the earth were
1k>th at 88°, a thermometer -placed only a
mcfaes under the furface, ftood at 85°} and
another- 16 inches under the furface, indicated
70° ; and another 24 inches deep, 68°. Thefe1

two laft mentioned thermometers, preferred
the fame temperature both day, and nighty
•ufltil the end of the month, and then fell only

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

On the z6th of Odober, a thermometer ex-
pofed to the air, flood at 3J°,5 ; but one funk г
inchesin the earth,washeatedto43°,85 ; another
funk 16 inches, fhewed 48°,8; and one at the
depth of 24 inches, 50°; he even found, that
between the ift and lath of November, when
the external air was cooled fo low as 27°, an-
other thermometer placed 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
ï б inches, or 2 feet; but the feafon was very
rainy, and the evaporation occafloned 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 S.umnier, but that this heat defcend*
very flowly, a, great part of it being commu-
nicated to the Д1Г. 2dly. That during the
Winter, the earth gives out to the air, the heat
it had received during the Summer. 3dly*
That wet Summers, muil be fucceeded by cold
ЧТГ" '

Winters,
Thefe experiments agree very well with

thofc of Mariette, who found, that the earth

* I Hides У eg. Stat, p. bl,
is
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is gradually heated during the Summer, and
ás gradually cooled during the Winter months,-
and that, at the diftance of a few feet under the1

fürface, it is conftantly Patiner than the ex-
ternal air ; this excefs he found to remairi
until April, when the furfáce is again heated
by the fun's rays, and flowly tranfmlts its
heat downwards. In all this, we fée nothing
like the operation of a central heat. *

Hence at a certain diftance from the furface^
namely, about 80 or 90 feet, (if this depth has
any comiiítmication with the Open air, and
perhaps, at a much lefs depth, if there bé ntí
íuch communication) the temperature of the
earth varies very little, and generally ap-
proaches to the mean annual heafc Thus the
temperature of fprings, is nearly the fame аз
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 53,5 degrees, and varies about f a de-
gree in very cold years. Its temperature is
iomewhat 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 о of Fahrenheit, if it Jafts only a few
days, penetrates no deeper than 20 inches^

* Mariotte fur le Froid & le Chaud, p. 189.

event
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even when the earth is not covered,with fnow,
and not above ю inches where fnow lies on.
the furface; by which we learn the important
purpofee this covering anfwere in high northern
latitudes. In Siberia, where the cold is known to
be fo intenfe, immediately, after the melting of
the, fnow, the earth is found unfrozen, not only
at its furface, but even to the depth of ï б
feet, which ihews that ice never penetrates
into it, except in a very few places. vB,y an
obfervation made at the bottom of a mine
lying between Calais,and Boulogne, 476 feet
beneath the furface, the temperature was 54° *.
The temperature of the fait mines at Wic-
liczka, in Poland,, is 52° at the depth of 320
feet; and from thence to the depth of 1716
feet, it does not vary f, though the tempe-
rature of mines is tfubjeit-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 Har;tz, experienced a heat of
70° ; but at the depth of f 13-59 ^eet» ^e found
it no greater than 50° $. Kraft obferved the
temperature, of a cavern near Reutling, in ,$ua-
bia, to be 48°, but water in the fame cav,ern,
Was heated only to 42°, the external air at that
time being at'66° ||. The mine of Joachimftahd
inBohemia, is Deputed one of the deepeft exifting j

* 3 Aft. Helvet. p. 27. f Guettard Mem. Par. 1762»
p. 1087 and 1089,8vo. Edit. J Phil, Tranf. 1779, p. 5°2>

W Mem, Pet rob. »44,

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

All thefe fads, tend to prove that thé heat
of the earth does not irtcreafe as we defcend
into it, but at the greateft depths, is nearly the
fame, as the mean annual temperature of the
latitude. When the iurface of the earth is
cooled rapidly, the interior parta are cooled,
pròpórtionably, to a certain depth, until the
cold of the furface arrives at its maximum, and
Ъесотез confiant ; then the internal heat gra-
dually gains upon it, with a force proportioned
to their difference.of temperature; and as in
our climates, the internal heat is'àlWàyè above
40,.it is always fùfficiènt to "melt the fnow
thàtliës long ojarthe furface.' Hence in Swifler-
land, arid many other countries, fhow is>ob-
ferved to melt firft at the bottom. / '

Land, is capable of receiving much more
either heal, or cold, than water. In the neigh-
bourhood of Marfeilles, Dr. Raymond found
land often heated to 160°; but he never found,
the fea hotter than 77°, and even this heat it
receives chieity by commuftication with land;
for, on the igth of July 1765, he 'found that
part of the bay next the land heated to .74°,
the middle of the bay being at 74°, and the
entrance of the bay 70". In "Winter he fre-
quently obferved, the earth cooled down to
14° or 15V but the fea never lower than 44°,

* IQ. Roz, 234., '
'"T
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or 45°; * and the reafoa is, not only, becaufe
water is incapable of receiving much heat frota
light, as already faid, but becauíe it is con-
ftantly .cooled by evaporation. In Winter»
when the furfaee is much cooled by contaä:
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 fucceeding Summer, the furfaee is
generally warmer than at greater depths^
whereas in Winter, it is colder ; hende alfö it
has been remarked, that after a florin, the;
fea is always 'Warmer in Winter, and eolderin
Summer, the water of great depths being then
miKtíd and iaoorjioratdd with that -of the
furfaee f.

• He«« »t the Depth.
N. bat. .Surface. Feet. Heat.

70° May 12 36° 502 39
*7 37° 540 39

June 9 44 558 40
July 7 46° 420 44

68° 8 47° 1560 52
65° , 9 48^ 1280 48

ID . .$tf 846 45 í
27° Jan- 3 64° 540 58 §

»Mem. delà Sddetè deMed; de Paris, An. 1778, p. 70.
f Sueník. Handling. 1753. % Phil. Tr. 1770. p. 39.
§ 2 Bergm. Eid<! Kugil, p. ng. Ц Phil. Tr. 175».

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 mention, the
temperature ofthe 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 explained, : even on that
hypothefis.

Lit. N. Heat of Air. Depth. , Heat of the Sei,

67° June 20 48°,5 . 4680 26°
78° 30 40%* ,. 708 31°
69° Aug. 3I 59°,5 4038 32°

Obfervations of Meflrs. Wales and< Bayley.
Depth-, Heat of the

Lat. Air. Surface. Feet. Sei.

24 S.

57°

55-40
39-30

2-55
2.50

Sept. 5
26

Э#. ii

75V
.,7»V
6o°,5

Obfervations of

Jan. 8
IO

20

28

Feb. 25
26

4б°
43 »б
47
53
8i
83

74°
70'
59°

510
480
600

66°
70
57°

Mr. Bladh.*

37°
43.6
40
59
8i
84,5

6
50
no
no
58
no

40*
43 »6
51.5
59
Si
81

Suen/k. Handling. 1781.

Mr.
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Mr. De Sauffure, in the month of Auguft,

found the temperature of the lake of Geneva»
at the depth of-87 feet,1 to be about 55° 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 Jailed a month, the air
being, at .38°, the furface of the lake was at
41", and at the depth of looofeet, the tem-
perature was 40, probably from a mixture of
ihow 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 carry
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 XJth of
Sweden and his whole army pafled over it *,
and the Adriatic was frozen in 1709 f.
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, t Mem Par. 1749.

D 3 fer



38 Qfthe 'Difference offemperature^
fer much more than inSummer, for in Winter,
inland countries, from lat. 49 to 70 degrees,
are frequently cooled down to 40,50, and
fome to upwards of 70° below the freezing
point ; whereas the fea below lat. 76° feems no
where cooled below 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 'elementary 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 qf thefe bodies, .and
hence the proportion fuited to each, is called
their fpec'tfic fire ; the more of this any fpecies
of bodies requires, the greater time it will
require, in the fame circumftances, either 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 cauies 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
hçat and cool more readily, and to a greater

degree,
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degree, which accounts for the violent heats
of the d.efarts of Arabia and Africa, and the no
lefs intenfe cold of Terra dçl Fuego, and other
ftony countries in cold latitudes. It is faid
that caverns in gypfeous mountains are colder
than thofe in calcareous mountains *. Towns
being formed of ilone, or brick, are warmer in
Summer than the open country, unlefs the
ftreets be fo clpfe as to intercept the free aâion
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 j if they are tall, and clofe as forefts,
they prevent the fun's rays from reaching to,

, and warming the earth, befides protecting 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 ftrongly marked as in Guyana ;
part of this country has been cleared from,
wood, only fince the beginning of this century,
qnd the heat in that part is already exceffive ;
whereas in the wooded parts, the inhabitants
are obliged to light a fire every night t» which
fhews that the earth retains very .little heat.
When dry, cold winds, iuch as thofe that blow
over mountains, or dry, barren lands, pafs over

* 4 Découvertes Rufies, p. 34. f 9 Buffon. Suppl. in
8vo. p. 346.

D 4 forefts,
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forefts, by exciting a more copious evapòra-
•tion, they cool them, and are themfelves 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 1700 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 cjrcumftances
to be mentioned in the next chapter, land
takes 8 or i o degrees more heat than the fea
in Summer j and is 8 or ю degrees colder in
Winter, in the fame latitude,

C H A P. V.

Of the Modifications of the Standard ^Tempera-
ture, on Land, arißngfrom Situation.

"117 E 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 refpeft to
temperature, the covering of the furface of
land, whether with vegetables, or with ftòne
or fand, is not indifferent j from whence it

* Mem. Philad,

naturally
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fcaturaily follows, that the circumftances that
govern the temperature of land are, ift. Eleva-
tion, idly. Vicinity to, or diftance from, large
tracts of water, particularly from the ftandard
ocean, as its influence is moil extenfive, and
as it is to its temjMj|ature that the temperature
of all countries is ШЬе referred, in moft cafes.
3dly. The vicinity, or diftance of other trails
of land, which by their elevation or the eir-
cumftances of their furface, have a tempera-
ture peculiar to them, as ftony, fandy, and
wooded countries. 4thly. The bearing of
neighbouring feas, mountains, forefts, de-
farts, &c. 5thly. A more .-or lefs perfect
communication with the ftancfard ocean, feas,
forefts, &c,

§ ï-

Of Elevation.
A S heat is propagated through the atmo-

fphere, chiefly by contact andicommunication
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 :4hemfelves re-
ceiving the fun's meridian raysinore obliquely,
and communicating lefs with the common
mafs of the; earth, are-lefs.heated than EÍíuns,
hence the fteepfft .mpuntains are always the
cpldeft ; but elèyatçHv;countrîe8 of large ex-

* tent,
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tent, fuch as the interior parte of continents,
and iflands whofe Declivity is infenfible, parti-*
cipate much lefs of this diminution of tempe-
rature ; yet that part of the atmofphere which
is in contact even with the loftieft mountains,
is warmer, at leaft in Winter, than air of the.
fame height over plains, *"becaufe fuch im-
menfe mafles of earth, and ftone, generally
contain more heat than mere air, and the air
in contait with them, being on that account
fpecifieally lighjer 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 warms the air to a confiderable de-
gree f. 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. f See a full and excellent account of thefe
phenomena, by Mr. Du Carla, 2 x Roz. and the fuc-
ceeding volumes.

duce»
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duces a confiderablè degree of cold. Thus a
N. W. wind blowing on the mountains of
Norway occafions a thaw, but when it has
pafled thefe mountains and entered Sweden,
it produces the moft intenfe cold*; amd for
the fame reafon, this wind is obfervéd to be
the drieft and coldeft 'on the eaftern coaft of
Scotland, and the heavieil rains come from
the Eaft and S. E. f. '

With reipect to the precife effeft of eleva-
tion, I find it to be very nearly as follows,

ï ft. When the elevation is moderate and
gradual, fuçh as that of the interior parts of
moft countries very diftant from the fea, its ef--
feus are fo blended with thofe of diftance from
the ftandard ocean, to be mentioned in the
next fedion, 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 fea.

adly. If the elevation proceeds at a greater
rate, then for every 200 feet of elevation, we
muft dirmnifh the annual temperature of the
ftandard in that latitude, as follows.

If the elevation be at the rate of
6 feet per mile . - j of a degree,
7 feet |

13 feet - - - TV
15 or upwards - á

* Mem. Stqck. 1757. f 3 Ed. Ейнуа, р. ц.
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 30 inches.
Sir George Schuckburgh found it fo in the
Mediterranean and channel, in the tempera-
ture of 55 and 60°. Mr. Bouguer found it
fo 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 différence 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-
fiances 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 teniperate lati-
tudes ; but at the diftance of 50 miles from

the
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the fea, and ftill more at greater diftances, the
differences arifmg 'from the unequal capacities
of land and water are fenfibly perceived, the
mean annual temperature in different latitudes
being depreffed or raifed in every 50 miles dif-
tance, nearly at the following rate :

From lat. 70° to lat. 350 cooled f of a degree.
35° *
30 о
25° warmed - т
20° - . - Í

It appears then, that from làt. 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 èïfect íhouW be the pro-
ducl:"of;bpth powers; but as the effect of eleva-
tion is in fome meafure complicated with that
diftance, namely, when the elevation is lefs
than 6 feet per mile, I find it more agreeable
to obfervation, to add the effects of diftance
and elevation to each other. — In latitudes be-
low 30*, elevation and diftance from the
ftandard ocean, in general counteract each
other, and therefore the effect of one, is to
be fubtracted from that of the other.

§3- Qf
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S 3 -
Of thé Modifications produced by the Vicmtty arid

Bearings of Mountainst Seas,.&c.
ALL countries lyingto the windward of high

mountains, or-extenfive foreftaj are warmer than
thofe lying to the leeward, in the fame latitude;

Countries that.lie fouthwardof any fea, are
warmer than thôfe that have that fea to the
fouth of them, at leaft in our hemisphere, be-
caufe the winds that ihould Cool them in Winter
are tempered by paffing to them from that fea ; -
whereas thofe that are northward, of the fea
are cooled in Summer by the breezes that iflue
from it; but a northern or fouthern bearing
of the feai renders a country 'WarftieiVthán if
it lay either to the еаЛуот. to the weft.

I/lands being furrounded by the fea, parti-
cipate more of its température, and are there-
fore warmer than continente ; moft great
iflands have, (which is very remarkable') their
greateft extent, from north to jTouth, as Great
Britain, Ireland, Mad^ga(car, Ceylan, For-
mofa, Sumatra, &c. yet in our hermifphere,
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 f idge of moun-
tains generally traverfes them in the dire&idn
of their length.

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

4 C H A P .
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C H AP. VI.

Of the 'Temperature of the North Pacific Oceant

from Lat. 66° to 52'.

HfSf,part of the Pacific Ocean, is con-
traded in lat. 66° to the narrow fpace

of 40 miles, and in lat. 52° it occupies the
fpace of. only 30° in breadth, from, eaft to
Weft, that is about 1300 miles*; whereas the
Atlantic in lat. 52° is aboui 1700 miles in
breadth, and is no where, contracted to a lefs
fpace than 70.0 miles. Add to, this, that the
coaft of Afia .on the one fide, and thofe of
America on tKe other,,are bordered with high,
mountains covered with fnow for a great part
of the year; and numerous high iflands He
fcattered between both continents. From thefe
circumftances we have fufficient reafon to con-
clude a priori, that this fea mould 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
fiat coafts of the Atlantic; and the lea, where

* The degrees of longitude are computed from a table
in Mr. De La Lande's Autonomy. Toifes divided by 825,
give Engliib miles, very nearly.

narrow,
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narrow, is intirely frozen ; in Summer, heaps
of ice being long íhelte^á&from the fun by
the iflands, are carriei^c^n 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 the obfer-
vations eitheron thefe feas, or the nefflKbpuring
cpafts, are not as yet fufficiently numerous, to
determine with any precifion, the mean
annual temperature of thefe parts. The
few particulars here mentioned, are chiefly
collected from the account of Captain Cook s
laft Voyage ; but the "zeal of that beft and
greateft of Sovereigns, the prefent Emprefs of
Ruflia, whofe love of fcience.'-and of every
improvement that can cpntriMtf^to 'the hap-
pinefs of mankind, can only be compared with
the extent of her empire, will not, it is to be
expected, long fufler the meteorological hiftory1

of fo confiderable a pa£t of the globe to remain;

C H A P .
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C H A P . VII.

• Of the temperature of the Eaßern Part of North
America.

are many circumftances that
JL contribute to render thefe parts colder

than the oppoiite parts of the old continent,
Firft, The higheft lands in North Ame-

rica are contained between the 4Oth and 5oth
degrees of latitude, extending from north 'to
iouth between the looth and noth 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
coveted with impenetrable forefts; hence, this
vaft fpace is incapable of receiving much heat
in Summer, and confequehtly one great fource
ofthat warmth, by which the Winters in the old
continent are moderated, is here confiderably
diffiiniihed ; add to this, the fwampe and mp-
rafles, which are equally incapable of receiving
any eonfiderable heat; hence, the wefterly
winds, at leaft fucb of them as originate be-
hind thefe high lands, having depolited their
vapours in paffing over them, re-abforb them
from tfiéfe imníenfe forefts and numerous

E lakes,
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lakes, and thereby 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 58°,
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 entrance. The portion
of the Atlantic oppoiite to the entrance-of the
.Streights, is furrounded, partly by the continent
of America, and partly by Greenland, as far
down as lat. 59° ; both are mountainous and
interfered by a multitude of creeks and inlets,
which are frozen over in Winter, and in the
enfuing Summer the floating ice is protected
by numerous high iilands, and partly carried
down the eaftern coaft of America, fometimes
as far as latitude 42 f, cooling the .atmcv-
fphere far below the ftandard.

Hence, the N. W. winds are the coldeft in
all thefe parts of America, and by the meteo-
rological journals that have been publiíhed,
the annual temperature feems to be about IP
or 12 degrees lower than the ftandard«

But, as the cultivated parts of America ai-e
at prefent much more. temperate than they
were a century ago; it may be prefumed, that

* Carver's Travel«, p. 108. ' t Hift. Accad. Ear. 1725.,

when
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when Иге country is ftill further cleared of
^oods;,the climate will be ftill further im-
provedi ;:tbo.ug^i, ' • íroiíi .'the fituation of the
high laftds, ï believe it will never be fo mo*
derate as that of Europe*

C H A P . VlIL

Òf the temperature of the Southern tiemtfyherei

ROM the equator to latitude 40% the
temperature of this hemifpheré feems to

fee exactly the fame as that of the correfpond-
ing parallels- oh the northern fide* : but it
is thé general opinion, that the more" fouth-
èrn latitudes are mutíh colder than the north-;
ern, equally diftant from the equaton If thia
opinion refpected only the Summer feafon, or
latitudes higher than 6od, there is good reafon
to think it well founded j for, in this hemi-
fpherefo low as lat. 68°, the fea has been found^
by that incomparable navigator Captain Cook,
every where frozen ; ' and large mafles of ice
are m Sumttier detached and carried:aown as
low als kt. £0°, or even 46°, and there, meltingj
diiFufe cold to,a far greater extent ; but on the

* ï Gentil. Voy. p. 73.

E 2 other
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other hand; the abfence: of land* which is
known to receive afar'igreater degree/of cold
than water, «lakes it -highly, probable^ ' that'
the antarctic Winters arei much müder than thçi
arctic, at leaft on land. >

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

C H A P . I X .

of the température of the Lejjer Seas.,

T N general thefe íeas, if not furcounded by
•*• high mountains, are a few-degrees wormier
in Summer, though çqlder in Winter, thanih^
ftandard ocean ;, in High., latitudes; they are
frequently frozen.

WhiteJea,

This &a is frozen i A Whiter f'

Gulph of Bothniae

,1$ is in great; m^afeire frozen in,Winter^:,,
butia,$unimer:it is fcimctimes heated to 70%

* Dalrymplc's'Voy.r p. 37, and Wales's Obfervatioiu
»n his Voyage. f ц. Elajctsuc Abbandl. p. 143.
J Mem. Stock. i^S7-

A de-
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* degree ->of- heat defer: to be found in the
op^ofitsp; part of the Atlantic * у its . general
temperature in July is ifrom' 48 to 56.

German Sea.

This fea feems to be about 3 degrees colder
in Winter, rand. 5 degree? warmer in Summer,.
tuantfce Atlantic ; hence, thougfr colder in
Wiaterv, yet it ie , a» warm fa Summer at
South wie, lat. 52° 31 '||, as at Briftol, lat. 51*
33': the annual temperature is even lower
at Briftol than at London; thus in 1778, the

of London was 53,1, but tbat of
ol *гаа only 53.

Mediterranean.

M foe- <W greater part of ite extent,,
Зцп>щ'ег aud, Winter, than the
h "ÍOí that i?eafon flows into it j

Adffi'|ticsl tHojigb warmer in Summer,

i» the i^îghbourhood of Venice,

BlatkSea.

t> I», ̂ pïde^ifhaa th^ Mediterrane*n, and'

Carpiam

ßtuated in the neighbourhood:

* Meih« Stock. 1776. || 8 PhU. Tranf. Abr. p. 610.
Í Mem. Par, 1749. '

E 3 of
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of high mountains,; and is in great meafiire
frozen in Winter ; its levelis laid; Ьу-РаЦа»
to be lower than that of, tr^e decant»

С Н А P . , X ,

Ç f the Temperature of Places lying between,,
8 iß and $$th Degrees of Northern latitude.

Lat, 80«

-1 the a8th of June;-- O. S: An.-i^S, at
Sea, Mr. Rowlandlon Martin .found' the

temperature of the ajr,, during the whole 24
hours, betwixt 46 and 47 degrees j the pre-
ceding and fueeeodtftg- day* were niüch 'colder,
but he was informed that the Summed -werer
often warmer % . In lat.' 79^0 V^bor-d" -Mill-
grave obferved the greatéft heat' i^4 two' 'day»
to be 58° and the leáft 46 .̂ Triefe !dbfer^a^
tions agree well with tny table.-r ^Miv-MaflifiE
ojbferves, that the .weather in the polar re-
gions is very unfteady ; one hour jit blows a
violent ftorrh, and in the next j 'there-, is :a dead
calm ; neither does it blow long in any ófltí point,
but fometimes from every point, within the
period of 24 hours. After a calm, the north
wind fprings up firft ; the iky is feldom per-

* íDecouvertes Ruffes, p. go. % Mem. Stock. 1758.
* Mem. Par. 1774. '..:

feaiv
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feftly clear, and ilorms are much more fre-
quent than in lower latitudes.. , , ...
..j.QAthe.j'oth of May, lat. 78° 3o'j:the, tem-

perature of (-the air being 16°, ,the; fea was.
frozen, but fea-water in hogmeads Was frozen
in the temperature of 28°, which agrees with
Mr. Nairne's expérimente. It is remarkable,
that ifl'lat, 80°, long, ò, Lord Mulgrave found.
the temperaifurVof the; 'ait 44°, wind E.1 N. E.
and Mir. 'Duhamel, the farrïë day, in Gatinois,
lât. 48°, lohg.'!^ föürid Ше wind alfò N.' E.
and its temperature 7 Io.
' c:önfifts'of ä'clufter of moun-

;a;;fqrt öf flate: Lord
rrieafüre'd one ' of them, and ' foupjd it

1503 feet high ; ̂  the ̂ ïHèfW ; which almoit1 al-;

rcpVefs;thfefe' niounta,ins, • renders 'the
riéîghbqurhoo'd ríf Spitfbergeïi colder than the

-He!met with itë for the firft time,
JulythèÁth;mJlat. 79ö'3i',- but he fays it is
g'eneralLy йгА found in 'lat.' Tjp or 74«.

^ad(o,,in ^apland, |a.t. 70° 5',

> According to Mr. Hellant'i the temperature.
of fprings, мапД consequently the annual -tem-
perature ('is 36"; by my table 37°̂ . .The
difference arifes from its. height ,over the level
of the -fea-i Which is probably confiderable, 'as

• the mean, height of the barometer for, the fix,
Summer months was about 29°,2.

it hás 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, '*.

Utij'oki, lat. 69° 52'.
, * * . . " . - •

An. 1758, on tfte nth of Aprils, \\.
ШИ Winter, the temperature in d^yrrljlmeh
from 19 to 14° ; frcm that to the en^d of.
month i.t varied, being (од^е days.at 41*,
ibme at 50°, with a S. wind f,

On the fécond о/ Г^ау, th,e tberm^meter
was at .ije at ï2 o'clock, but from, the4th to
the ядЛ, it was generally aí 38.or 43 » the
ten laft days were again coí^ . . ; • . . . ,

In June it froze the three firiV ,nigh,ts, bjit
fromr thjat. time tUJ jthf end of, A^gu^
was no nxore fr.oif;^ yie, warmeß фу де
was 6i°; the nighfs^were generally 4 4Я

In July the heaf ór^çejrQfç ta 77* ye,t $ie;
Summer was reckoned unufually cold ; the
wind was, mpftly ajt north. . •

From the ï ft to ^he^'ioth of Auguft, the
thermometer was ,by âay-from 46^0 Ör?, and
at night from '37.to 45''; froisa that; to the
I9th, it was, by day, fron\ 64 to;. 60"; -on the
iayth, it froze at night..

Ouung the twelve йгИ; days of''September,
the wind being conftantly at fouthy the wea-

. Ac»dt p. ;ш,: t Mero. Stock. 1759.

2 ther
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ther was warm, 'being moftly at 50* ; then the
wind turned to N. and the weather was
colder, being at night 36°, and by day 46* ;
after the 21 ft, it froze every night, and in.
day-time was at 34*.

The twelve firft day» of O&ober were
moftly at 32*} after which, the weather be-
сащс much colder, though it thawed ibrrie
days j on the 26th, the cold was below 6.

In Noveinber it thawed one day, but- the
mean temperature of the month was 15°.
From the -аз<], the ftm no longer appeared
above the horizon, and yet on the 3oth, the
cold did not exceed 23°.

The fíííí Íweftty days, of December were
e^cseding,..coj4, though, a S. wind,.^pftly
reigned,' thie^oíd, ÍJ/?ing |\гощ 4 to 1-5° wider о}
but what 15, very furprifmg,, fwm the 2ad
to the end ОГ the "month,'.the weather was
very mild *.

I have been thus prolix; in relating the
temperature '()T this country, аз it is from
hence that our-ftrong northerly winds blow ;
and we learn from k feveral curious particu-
lars, i.ft; We ffie that during the ei>ti,re alb-
fence of the,ftin,. th^'cold is hot fp great as
nj-igKit be, ехреДес! ; ^d, t.hefç,, I believe., are
me Qijly obfervatipns ever mad,e in that inte-«
reftíng circumírarice. ?.(}ly. That when the
countries fouth of Lapland are frozen, thé

* 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 аЦ ; inhabited latitudes, the cold is not
near fo' great even when greateft, as we ihall
foon fee it to be in fome countries, lying fo,
low as lat. 52°; and hence we have great rea«
fon to .think, that the cold of the pole is not
fo intenfe as is commonly imagined.

The barometer varied here from 27,8 to
30,4 inches.

Ко1гц lat. 68°52', long. 30° E,

In the year 1769, the mean temperature'
during the following months, was.

March - - 27" ,
April - - "35 :

May - - 54,5
June - - 44 "_
fuly - - 56

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 much4

from that of the fea ; the temperature of June/
was evidently irregular.

* 2 Bcrgm. Erde Klot. 14 N. ДД. Pctrpp,

Ponol,
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Ponoi, lat. 67°, long. 47,

In the' year 1769, the mean temperature of
the following monthp, was *

Created Cold. . Lead.

March 14° r — 20° - з8°б
April 23$ r. 13,44 24,12
May 29 - • 9,5 46
June 38 - 28 74

This town lies on a ; river of the fame
name, near the White Sea; this fea is ,gene-i
rally frozen in Winter ; and hence, and from
the vicinity of the oppoßte land .of Siberia,
$ie ;eaftqra-.coaft..,pf Lapland is much colder
than the weftern, "or; even.the northern.

One 'day in June, the ;thermqmetcr flood
at 74°} .the ,N. WF ijwmd^paflmg over the
mpiintains/ is the cpldeft, the S. W. the

Umba. vlat. 66 '3.9 *

, The fame year,. its .temperature in the fpl-
lowing*months was f

- Created Cold. Lead.

March 2,i°,87 -, — ю°,75 - 43°,25
April 31 - ii - 46,5
May 37,7 - 18,5 •- 56,4

TJmba is alfo fituated near the White Sea :
fhefe obfervations were made 247 feet above

* 14 N, Aa. Petrop. t Ibid.
its-
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its level. The interior parts of Lapland being
very mountainous, are exceffive cold,

Abo, lat. 60° 27', long. 22°t8 /E.

The refult of twelve years obfervations,
from 175010 1761, both included, gives the
mean annual temperature 39°,55, or rather
40° *,

Jan, , I9°5.8 The greateft cold in that pe-
Feb. 21,38 riod, happened in' Jan. 1760,

the thermometer tfeen-being M
•-—32% but the greatefltèeíd lifti-
ally obfeHed is •*—7*'; thether-
mtMttttiér is geneïall '̂ 8V dayírf
below ^2'̂ .

Thé greateft heat vnWim that
period'took place in Julyj 1757;
the thermometer ftandîhg at 95%
but thc greateft ufual• heat • le

April 29 -
May 49,46
Jtme 6o#6
July -65,48

Sept. 50,72
Oct. • • 39,2
Nov. 21,29
Dec. 20,66

The ftandard heat of this latitude. Лв 44%
fo that the difference between the temperature
of Abo and the ftandard temperature, is 4
degrees ; but its dïftance from the Atlantic is
540 miles ; and fmce, as above feen, a dif-

* In reducing foreign thermometers, to that of Fahr,
as fome fraftions are negle&ed, there is alWayS a differ-
ence of about ^ a degree, loft in the tbtmlitjr.

t Schwed. Abhand, 1763.

tanoe
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tance of 50 miles from the ftandard, lowers the
annual temperature 4. of a degree,, the dif-
tance of 540 miles ihould lower it 3,6 degrees.

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

The mean annual temperature of Peterf-
burgh, during* 6 years, from 1762 to 1777,
was 8.

Jan. io°
Feb. 16,46
March 23
April 34,5
May 50,2
June 59.3
July 66,8
Auguft 61,7
Sept; 52,8-

Nov. 26,8
Decem.23,4

The greateft cold obferved in
Peteriburgh was that at which
mercury freezes, viz. — 39°;
but the greateft on a mean of
feveral years is — 25° ; the
froft generally begins in Octo-
ber, and lafts with little inter-
ruption until April. The ther-
mometer is generally 145 days
below 32°. 70 below 19°. 30
below 8°, i o below—4°, and ï
at—25°. The Winter of 1777

was the mildeft long known; yet the thermo-
meter flood 69 days below 32°. 26 below 19%
7 below—4°, and ï at — io°» all at noon.

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

The ftandard temperature of the lat. of Pe-
teriburgh is 44°,з, the difference then is 5°,5,
which is chiefly owing to its diftance from the

ftandard t
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ftandard j this diftance amounts to «5 degrees,
of longitude, which in this latitude make 870,
miles, and, at the rate already mentioned,'
ihould lower the temperature 5,8 degrees; the
neighbourhood of the fea moderates it fome-
what.

It fcarce ever hails at Peteriburgh *<

Upfal, lat. 59° 51', long. 17° 47'Ë*

From the year 1739 to 1757, the mean
yearly terriperature was 41,88 f *

Jan. 24°o8
Feb. 25,16
March 29,12
April
May
June
July

38,6
47,84
59»54
62

Auguíl 59,72
Sept. 52,16
Oftob. 42,36
Nov. 33,62
Decem. 27,32

The greateft cold during
that period feldom exceeded
5°, and only once reached

.
The heat of Summer fre*

quently reaches 80°. During
the Summer of the year ï 747 ^
which was uncommonly warm,
there were 61 days above 68°,
13 above 77°, and 4 between
82° and 86°.

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 ф .

* 9 Vet. Com. Petrop.
2 Bergra. Erde Klot.

t Schwed. Abharid.

The
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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 íhould 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
Feb. 25,3
March 27,9
April 38,7
May 49
June 61
Jul7 63»9
Auguft б ï,8
Sept. 53,2
Odtob. 42,9
Nov. 34,5
Decem. 27,8

The greateft cold is generally
—-2a, fcarce ever — 5°; how-
ever, it was once, namely in
Jan. 1760, — 20°. The cold
fets in about the month of No-
vember, and lafts until the end
of March.

The Summer heat reaches
75°, and not unfrequently 84°.

The difference of tempera-
ture of one year from another
amounts to about 5 degrees;

that is, I above, and 4°,5 below the mean
'above given.

Mr. Wargentin, in examining a feries of 39
years, could ч 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. 177$.
The
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Thö ftandärd temperature of the latitude of
Stockholm is 44°,71, the difference then ü
a ",32 ; its diftanca from the ftandard is 43*
miles, therefore k íhould be 2°,8 colder.

Solyíkamífci, íat. 59°, long. 54, E.

The mean temperature of the year 1751,
as far as I can collect from an imperfect ac-
count of it in the Philofophical Tranfadtion's
of the year 1753, was 320,5.

Jan. •—2°
Feb. 8,6
March 42,8
April 42,8
May 49,4
June 62
July 58
Auguft 50,8
Sept. 45
Octob. 27
Nov. —3,4
Decem. i o, i
probably is nearly the truth.

Solyfkamiki ;is fituated on
the borders of Siberia, weft
of the Ourais ; as we have it$
temperature only for one year,
we cannot expect it to agree
with the rules laid down ori
this fubject. .However, we
may remark, that as its diftance
from theftandar;d is 1332 mile»,
it mould be 8*,8 degrees cold«-
er, and-therefore its tempera-
ture ihoulcl be зб°,2, which

Of
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Of the Temperature of Siberia and Kam-'
fchatíka.

As the temperature of Siberia haô fome in-
fluence oh that of lower .latitudes, it will be
proper to mention here fome circumftanceà
that are peculiar to it.

Siberia is not only one of the moft diftant
tracts of the old continent from the ftandard
ocean, but it is attended with another circum-
ftance, moft unfavourable to its temperature}
for it contains the moft confiderablé elevation,
not having the appearance of a mountain in
the old continent. This elevation even pafles
the bounds of Siberia, for it extends from lat.
54" to 47°, ahd from long. 55° to 130°, eaft
of London ; that is, 500 miles from north to'
fouth, and 3315 from eaft to weft. It even
tuns ftill further weft, but with diminiihed
height. This heíght, ás far as I can collect from
various accounts, and barometrical obferva-
tions, amounts to from 2500 to 3000 feet.
Hence the N. E. winds proceeding from this
country to Ruflia, 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
tract of fea.

F I 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 Yenifeiik, lat. 58"
30', long. 92°, E. Mercury has often been
frozen by the natural cold, which confequently
reached, or exceeded—39°*; butthat 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
October 1780,10 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 f .

Kamfchatfka 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. 55°,
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 58°; in Au-
guft its greateft height was 65°, and its loweft
40° ; in October the hills began to be covered
with fnow | ; in November, December, and
January, there are violent ftorms accompanied
with fnow, the wind at E. and S. E. ; in Ja-

* See Dr. Blagden's accurate Hiftory of the Congela-
tion of Mercury, Phil. TrznC. 1783. ' t Mem. Peterfb.
1782. J 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. 59°,
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 follows t :

1769 January 28°
February 20
March 12
April 20
May 38
June 50
July 58
Auguft 50

1768 September 42
October 28
November 5
December 18

In July the thermometer was one day at
850.

« Steller. t Phil. Tranf. 1770, p. 148, &c.

F 2 Nain

Here the temperature
is 20 degrees below the
ftandard, but the Winter'
of 1769, was rather fe-
vere, even in Europe.
However, from the dif-
ferent temperature even
of Summer, we may con-
clude that the weather is
colder here than at Soly-
íkamíki.
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Nain in Labradqr, lat. 57°.

From obfervatlons made here durjng the
latter part of the year 17,78, fome part of tfye
year 1780, and the whole of the year 1779,
the mean feems to have been 3Q°,54, jhat pf
each month being

Jan. —0,9° f\ic temperature of theftand-
Feb. —3,5 ard is 4б°,7, the diiference then
March 7, ç is 16,16; but it muft be con-'

fidered thaÇ the year 1779, was
remarkably co\d even in Eu-
rope.

The greateft heat obferved
in the year 1780, wa£ $4 de-
grees, an,d this was in July ;
the greateft cold in 1779^, was
— 36*.

The country of Labrador is
exceeding barren, interfered

with chains of lakes, deep bays, high craggy
mountains, and unJççuitfuî vallies : there is no
appearance of Sunmçrbefçre July, though, the
Winters are faid to be lefs, fever«? than for-
merly.

The fea is covered with large bodies of ice
that fet in from tlie north, in Spring and
Summer j-. •

» Phil. Tranf, 1-781. f Phil. Tranf. 1774.

Edinburgh,

April
May
June
July
Auguft
Sept.'
October 34
Novem. 26,5
Djecem. 6,5

42,6

45
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Edinburgh, lat. 55° 57, long. 3° W.

Thefe obfervations were made at Hawkhill,
about ï mile from Edinburgh, and 103 feet
over tne level of the fea. • They comprehend a
mean of 3 years, from 1772 to 1774; this
mean appears to be 47e,7 * •

Jan.
Fob:
MarcK
April
May
June
July
Aüguif
Sept'.

34*5
3.6,6
4'»7

50,4

6о',б'
бо,б
54,3

Oaòtíèr 49J7
NoVem. _ 41,1
Decem. 38,9'

The temperature of the ftand-
ard is 47°,5, lo th'at the dif-
feretibéisihuonfiderablë. Edin-
burgh is near' ttië Gefmati fea,
which we have feen, to be
upon thc whole 2 degrees
warmer tK&n rtíeftahdàrd; tíiit

landi in tHls'latitude, retaining
!fnow', lori^;' after the degree of
cold that produces it deafes', is

ialWays fohaewh'at colder upon'
'the wholes let the circumftanccs'
be ever fo'favourable, than the
fea.

* Phil. Tranf. 1775, PI 462.

C H A P ,
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C H А Р. XL

Of the 'temperature of Places, ßtuated between
the s$ît) and ûpth Degrees of Latitude.

Franeker, lat." 53», long. j° 42' E.

TT\URING five years, from 1777 to 1781,
JL/ the mean temperature of this town was
52°,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
O£tob. 55,04
Nov- 45,54
Dec. 39,82

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

The ftandard temperature of
this latitude is 50°, 2, the dif-,
ferenceis 2°,4; the reafon of
which is, that all continents,
if flat, are in Summer much
warmer than the ftandard, and
particularly thofe which border
on the German fea, аз 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. 52° 32', long. 13* 31' E,

According to Mr. Beguelin's obfervations,
the annual average temperature of Berlin, for
if years, (from 1769 to 1782) was 49°, and
after) an attentive examination, he. could not
find that the temperature diminimes*.

Upon infpedling obfervations of 8 years,
I find the thermometer'is generally 50 days
below 32°.

The ftandard temperature of this latitude is
5O°,8, the difference is i°, 8 ; as its diftance
from the ftandard is about 840 miles, it ihould
be cooled 5,4 degrees, were it not for the in-
tprvention of the German fea, which being 2
degrees warmer than the ftandard, obviates in
fome meafure, the effects of its diftance from
the ftandard. But as this fea is 240 miles
diftant from it, inftead of a-degrees; it gains
but i°,б from it, which ihould ftill leave it
3P,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 the moderate temperature which it
enjoys,

The influence of the neighbourhood of
the Baltic muft be allowed, when it is confi-
dcred, 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, Bcrl. 1787..
V 4 Lyndon
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Lyndon in Rutland, lat. 52° 30', long, о 3' W.

The mean annual temperature of Lyndon
during 1.5 years, (from 1771 to 1785) com-
municated to me by that affiduous and accurate
obferver, Mr. Thomas Barker, is 48°,оз, that
of the ftandard 5o°,6, the difference 2q,6.
But the mean height of the barometer is but
39,4 inches, which, as the temperature of the
»eareft feais 52°,6,gives an elevation.cf 540feet
nearly. This fea is but 40 miles diftant, there-
fore this elevation, according to the principles
laid, down ;ia the ad fe£tion of the 5th chapter,
fliould caufe a diminution of I9,4of a degree.
Befides, Lyndon is 150 miles from the Iriih
iea, the neareft branch of the Atlantic, which
diminiihes the temperature ï degree more : the
remaining diminution is owing to its neigh-
bourhood to the Engliih Apennine, by which
the wefterly winds are ftill further cooled.

Leyden, lat. 52° io', long. 4° 32' E.

Leyden ia nearly in the fame circumftances
as Franekcr, but being farther from the Ger-
man fea, its« temperature exceeds the ftandard
only- ï,35-degrees,

London,
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London, lat. 51° 31'.

From a mean of the obfervations made at
the hojufe of the Royal Society, from the year
1773 to the year 178^ it appears that the
annual temperature: of London is 5i*,9,, or in
roun<J numbers 52°; the mpnthly.temperature
as follows:

Jan. 35°9
Feb. 42,3
March 46,4
Aprjl 49,9
May 56,61
June 63,22
July 66,3
Auguft 65,85-
Sept. /59^63.
Odfcob., 52>8i
Nov. 44,44,
Dec. 41,04

The greateft ufual cold is
20°, and happens in January;
the greateft uiual heat is 8ip,
and' happens generally.in July.

The^ limits - of the annual*-
variation are 2,5 degrees, that
is, one dçgree above and i°,5
belbw the iheane.

The greateft variations of the
mean 'temperature o£theifame
month in different years, arc
as folio-tors :

Jan. 6° May 2°,5 Sept. 3°,$
F.eb. 5 June 2 Ooh 41
March 4 July 2 Nov. 4.
April 3. Aug* a Dec. 3

Hence we fee thattthe. Summers differ much
fois than, the; Winters..

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

Jan. 6° May 14^ Sept. 18°
Feb. 8 June 12 Oft. 14
March 20 July lo Nov. 9
April 18 Aug. 15 Dec. 6

Thence the origin of vernal and autumnal
colds.

The mean height of the lower term of con-
gelation is moil probably in

. Feet . . Feet Feet

Jan. 1800 May 7369 Sept. 8268
Feb. 3084 June 9480 Oft. 6240
March 4314 July 10380 Nov. 3715
April 5400 Aug. 10126 Dec. 2770

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

The ftandard temperature of the latitude of
London is alfo 52° ; for though itihould be
cooled i°,2, by reafon.of its diftance from the
ftandard, yet it ihould 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 Jiave feen the mean temperature of Edin-

burgh
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burgh in January to be 34°,5, and that of
London is 35°,9 ; the reafons of which are,
ï ft. That Edinburgh is not expofed to the
Siberian winds, .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 fometimes milder at Edinburgh, than at
London.

Dunkirk, lat. 51° 02', long. 2°7'E.

The temperature of Dunkirk, on a mean of
ten years, as given by Père La Cotte, was
54°9't-
Jan. 41°
Feb. 44
March 46
April 53
May 60
June 65
July 68 ,
Auguft68
Sept. 64,6
oa. 53,4
Nov. 46,5
Dec, 40

* Travels to Italy.
Cotte, p. 360. ,.

The temperature of the ftand-
ard latitude is 52° 4', the dif-
ference is 2° 5'; this proceeds
from its vicinity to the German
fea,which,as has alreadybeen of-
ten noticed, is upon the whole,
two degrees warmer than die At-
lantic; befides, the Britiih chan-
nel, which is at no great diftance
on the S. Weft, tends much to
render its temperature milder.

t Meteorolog. de La

Manheim,
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Mâriheim, lat. 49° 27', long. 9°2'E;

The temperature of this capital óf meteoro-
logy, during the years 1781 and 1782, watf
51° S-

Jan.- 35*08
Feb. 35,8
March 43,9
April 52,6
May 58,2
June 68,7
July ?o,9
Aoguft66,2
Sept. 62,3
Oa. : 38,5
Nov. 48,08
Dfec. ,6

The ftandard temperature is*
52° 6'. Its diftance; from thé
Britiflv channel is about aoo
miles, and from the German
fea fome what lefs ; fo that its1"
temperature fhould be nearly
one degree below die ftandard.

lat; 49° 26', long

TKe mean of the years 1779 and 1780 was'
30° 7', but it' muft' be remarked, that the Win*
ter of 1 779 was uncommonly cold *.

Jan. 28°9б
Feb. 36,83
Mardi 45,99
April 49,88

The ftandard température is
52° б', to which the realtempe-
rature of Rouen ihould approach
confiderably, as its 'diftance from '

* Mem. Socict. Med. Paris.
the
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May 6o°57 J the channel is inconfiderable ;
June 62,48 hence it is probable, that De-
July 65,41 cember, January, and February,
Auguft68,n are 3 degrees below the ufual

62,43 mean of thefe months.
5'3,8 2
38,86

Pec. 34,70

Ratiibon, lat. 48° 56', long. 12° 05' E.

The mean of the years 1781 and 1782 was
49°>35-

Jan. 30°52
Feb. 30,76
March 40,21
April 50,22
May 59,87
June 68,52
July .70,4
Auguft68,o,2
Sept. 61,68
Oa. 45,49
Nov. 35,22
Dec. 31,14

The ftandard of this latitude,
is 53°,8, the elevation of Ratif-
bon is confiderable, as the mean
height of the barometer during
thofe years was 28,88, but with
refpeö: to its diftance from the
neareft fea, this elevation is in-
confiderable ; its diftance from
the ftandard, is 580 miles, which
mould lower its temperature
2°,3-2. Its true temperatureispro-
bably on that account 51°, 48.

Paris, lat. 48« 50. long. 2° 25'E.

The, tejnpcraturc of this celebrated city, de-
duced from"u feries of observations, uninter-

ruptedly
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ruptedly continued for 71 years ; that is, from
1699 to I77°» was 5IO»97> or *n round num-
bers 52°*; the monthly as follows.

345Jan.
Feb. 39
March 43,25

51,2

The greateft heat during that
period happened in the year
1720, amounting to 104°; the
greateft cold was obferved in
the year 1709, the thermome-
ter being at —1°; but a ftill
greater was felt in the year
1776, namely —4,5.

April
May 59,2
June 66
July 68,75
Auguft68
Sept. 63,5
Oft. 52 The ftandard temperature of
Nov. 42 this latitude is 53°,9. Paris then,
Dec. 36,8 by thefe obfervations, is 1,9 de-

grees colder than its ftandard ;
its diftance from the wideft part of the Bri-
tiih channel, oppofite to Coutances, in Nor-
mandy, is 154 miles, which fhould diminiih
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 faulty, and that its true tem-
perature is at leaft 53°, if not more ; for that
of the cave of the Obfervatory, is 53°,5 fî
and if we confider, that befides the vicinity of
the Atlantic on the weft, the northerly winds

* Mcteorol. de La Cotte. f Van S wind. Therm, p. 82.

pafs
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pafs over a comparatively fmall traft of land,
before they arrive at it, we ihall fee reafon to
think, that its temperature cannot be one de-
gree below that of the ftandard.

Troyes, lat. 48° 18', long. 4P ro' E.

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

*53", 17

Jan.
Feb. 39,49
March 48,04
April 53,97
May 59,37
June 65,14
July 68,44

The ftandard temperature is
54Q,4> the difference i°,43 ; its
diftance from the Atlantic is
280 miles, by which it íhould
be cooled ï ,8 ; perhaps the
foil contributes to make it fome-
what warmer.

Sept. 63,34.]
oa. 54,27
Nov. 43,70
Dec. 38,89

Vienna, lat. 48°, 12', long. i6°22' E.

Its temperature, upon an average of the
years 1779, and 1780, was 51 ̂ 34 f.

Jan. 27°5 | The ftandard temperature is
Feb. 33,23 ]' 54",б ; the difference 3°,2б; but

Mem. Socíct. Mcd. Par, t Ibid.

the



the diftance of Vienna from
the ftandard, is 770 miles, which
ihould lower its temperature five
degrees.
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March 46*2 8
April 53,37
May 63,38
June- 64,85
July 68,56
Auguft68,78
Sept» 61,36
oa. 52,81
Nov. 40,99
Dec. 34,98

Dijon, lat. 47° 19', long. 4° 57' E.

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

Jan. зз°об
Feb. 37,43
March 47,86
April 52,52
May 60,96
June 65,69
July 69,4

Sept. 62,48
Oct. 52,86
Nov. .43 .̂1
Dec. 36,72

The ftandard
55°,3 ; the difference 2,5

temperature is
but

the diftance of Dijon, from the
ftandard, is 260 miles, which
gives a diminution of 1,7 de-
grees. It is cooled fome what
further, by a ridge of moun-
tains to the weft of it, and the
chain of Jura,v about 60 miles
to the eait

* Mem. Societ. Med. Par,

Nantes,
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Nantes, lat. 47° 13', long. i° 28' E.
This city being little diftant from the ftand-

ard, it may be expected that its temperature
ihould fcarce differ from it; and in effeft,
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 5 0,1 7
April 54,76
May 60,85
June 65,29
July 69,61

Sept. 65,25
O<a. 56,25
Nov. 48,87
Dec. 42,34

Poictiers, 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 ihould be 53°,8.

Jan. 34°74
Feb. 40,27
March 48,96
April 52,74
May 58,90

But the ftandard temperature
is 55°,9 ; the difference 2,1,
which is too great ; for the
Atlantic is but 70 miles diftant,
which ihould occafion a dimi-

* Mem. Socict. Med, Par.

G nutiOÄ
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nution of only \ a degree, if
the intervening woods do not
increafe the effe£t of diftance.

June
July
ai.uC"U

Sept.
oa.
Nov.
Dec.

64°o8
69,48

бз»4°
54>54
46»35
40,27

Laufanne, lat, 46° 31', long. 6e 50'E.

The temperature of this town, deduced
from oblef vations for ten years, by that intelli-
gent and accurate obferver Dr. Verdeil, waa
480,874

Jan. a8°6
Feb. 36,4
March 40,3
April 48,2
May 56,7
June 64,6

Auguft66,6
Sept. 59,7
oa.
Nov.
Dec.

49>5
40,1
33,8

on every 200

The ftandard temperature is
56°; the difference is 7*,i3;
but the diftance of Laufanne
from the Atlantic is 388 miles;
this produces a diminution o£
2,58 degrees in its annual tem-
perature. Its elevation over the
neareft.fea (the Mediterranean)
is 1700 feet ; its diftance from
this fea 210 miles ; this eleva-
tion exceeds the rate of 8 feet
per mile, and therefore gives a
diminution of j- of a degree
feet, which makes in all 2,43

degrees ; which added to the diminution anf-

* ï Mem. 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 obrerved during that pe-
riod, was 87°, the greateft cold 7«.

Aftracan, lat. 46° 21', long. 51° E.

Though I have not, as yet, met 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 tne theory, of the effects of diftance
from the fea ; the three firft and laft were
made in 1780*.

Aftracan. JPeterfburjh.

Jan, i6°,5 -. 8°
Peb. 18,6 - 20
March 32 25
April 52

* Mem. Peterû». 1782.

G 2 May
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Aftracan.

* May 68»
An. 1746 June 74

July 80
AuguftSo
Sept.

Peteriburgb.

Oft. 47 - 40-
Nov. 38 - 22

Dec. 15 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.
§ ï. mould caufe a diminution of 11° in its
temperature, and leave it 45*,4, which pro-
bably, is its true mean annual temperature.
It is true the Cafpian is clofe to it, and the
Black Sea not half the diftance of the 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 contribute to the
extraordinary heats it experiences.,

* Mem. Berl. 1746.

Montreal
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Montreal, Jat. 45° 35', long. 73° W.

It appears from a grofs eftimate of the ob-
fervations of Mr. Gaultier and Mr. Bar, both
of which are too imperfeft and confufed to
allow me to ipecify 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.

According to the obfervations of the cele-
brated meteorologift Mr. Toaldo, the mean
temperature of this city during the years 1781
and 1782 was 52°,2.

Jan. зз°2
Feb. 34,7
March 45,2
April 55,3
May 58,4
June 71,9
July 76>5
Auguft 75
Sept. 62
Oftob. 51,9

The ftandard temperature is
57",2 ; the difference is 5°, but
the diftance of Padua from the
Atlantic is 600 miles, by which
it ihould be cooled 4 degrees.
In Winter it is ftill further cooled
by its vicinity to the Euganean
mountains ; ancl in Summer alfo,
by the neighbourhood of the
Adriatic: £he Mediterranean is

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

G î 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
leems to be 52,6 or 52,8.

Rhodez in Guienne, lat. 45° 21', long.
2* 39 E.

Its temperature during the years 1779 and
1780 was 5o°,94, or 51° ; but as the Winter
was uncommonly cold, this is probably much
below the mean of common years.

Feb. 36,72
March 45,21
April 48,20

59,78

62,14June
July

Sept.

Nov.
Dec.

64,96

63,04
50,
40,32
38,07

The ftandard temperature is
difference 6*,2 ; its dif-,2,57

tance from the ftandard 150
miles, by which its temperature
is lowered 1°-; but the mean
height of the barometer during
thefe two years was 27,75
inches ; and though I cannot,
from this fmgle circumftance,
deduce the height with preci-
fion, as it is uncertain whether
this be the true mean mercu-
rial height ; which feems on

the contrary rather improbable^ as the tempe-
rature of this period was colder than ufual,
yet it may certainly be inferred, that the eler
yation of this place cannot be much lefs than
2OOO feet, which muft lower the tempera-
ture 3,3 degrees; and this depreffion added

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

Bourdeaux, lat. 44° 50', long. о°зб' W.

Upon a mean of 5 years, (from 1777 to
1781) its temperature was 50Q,8.

Jan. 38°88
Feb. 44,82
March 51,71
April 57,10
May 61,56
June 66,02
July 71,19
Auguft 75,24
Sept. 61,15
oa. 59,04
Nov. 49,68
Dec. 43,92

The ftandard temperature is
57°,6, difference 0,8 ; this is
chiefly owing to the uncom-
mon cold of the 3 firfl months
of the years 1777 and 1779,
which were colder in propor-
tion in the fouth of France than
elfewhere. In the year 1781,
the mean heat was 58°,32, and
in moil of the other years 57°;
fo that the true temperature is
very nearly that of the ilandard.

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

^л« Q*T *

42°2iJan.
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
59°; Montpelier is then 1,87
degrees warmer. Its diftance
from the Atlantic is 260 miles,
by which it fliould be cooled
ï ,6 degrees ; but its tempera-
ture is governed chiefly by that
of the Mediterranean, which
lying to the fouth of it in ftill

G 4 warmer
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O£t, 63,22 warmer latitudes, соггшшпь
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 Savoy and Pied-.
mont prevail, muft be much colder. The
foil on which Montpelier Hands, which .is
fandy and ftony, muft contribute much to
its heat.

Marfeilles, lati 43" 19', long. 5* 27' E.

By obfervations of 34 years^ namely, from
1745 to 1778, the temperature of this town
was found to be 6i°,8 *.

Jan.
Feb.
March
April
May
June
July
Auguft
Sept.

45 °9 But the temperatures of the
years 1780 and 1781, were
much lower; the mean of thefe
added to the foregoing is 61,7,

49 *52>6
60,2
68,5
73>6
78,2
79
71,2
60,2

Novem. 53
Dec. 49

The ftandard temperature is 59",ï; but
like Montpelier the temperature here is in-
fluenced chiefly by the Mediterranean 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 30 miles fouth ' of
Perpignan, among the Pyrenees, and is one of
the higheft inhabited parts of Europe, The
mean height of the barometer being 24,65
inches, its temperature during the years 1780
and 17.81, was 44*.

27°93Jan.
Feb. 31,44
March 41,22
April 40,85
May
June
July
Aug.
Sept.

49,21
52,81
58,77
58,32
53,26

The ftandard temperature is
бо°,з, the difference i6°,3; its
diftance from the Atlantic is
208 miles*- by which it -mould
be cooled i°,3 of a degree, but.
its height over the Mediterra-»
nean, from which it is about
40 miles diftant, is 4500 feet.
This elevation being above. 15
feet per mile, caufes a dimi-
nution qf | a degree in every
200 feet, and confequently in
this cafe, of 11,25 . degrees.

Hence I2*,28 degrees are accounted for; by-
its fituation among mountains covered witli
fnow in Winter, and much loftier, it mufl be
Mill further cooled, though not, perhaps,
as much as during thefe 2 years, which ca'nnot
be deemed to exhibit its true mean tempera-
ture.

Cambridge

Oftob. 44,82
Nov. 35
Dec. 33,9
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Cambridge in New England, lat. 42° 25',
long. 71° W.

By a mean of the obfervations made here
during the years 1781 and 1783, its tempera-
ture appears to be 5о°,з, that is, about ю de-
grees below the European ftandard. The in-
equalities within each month are another pe-
culiarity of the American climates, which I
ihall here exhibit.

Mean Created Heat Lead

Jan. 29°5 , 48°,5 - о
Feb'. 37,5 " 55 - о
March 36,5 - 59 13
April 48,5 - 77 - 35
May 58,5 77 -41
June 68,5 - 85 50
July 7 3 - 9 1 - 6 2
Aug. 71 - 92 - 62
Sept. 63,5 - 85 - 45
Oftob. 50,5 68 38
Nov. 36 - 57 - 19
Dec. 3 1 - 6 1 - r 1 2 *

* American TranfaAions, Vol. ï. 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 ' Higheft Loweft

Jan. 30° - 49° - 6°
Feb. 30 53 - ï
March 38 - 56 - ï б
April 48 80 - 37
May 56,5 - ?8 - 45
June 68 88 - 51
July 70,5, - 89 -. 60
Aug. 70 88 55
Sept- 63,5 - 86 - 45
Octob. 51,6 72 - 40
Nov. 39 - 55 - 22
Dec. 37 55 14*

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

On the coaft of America the eaft winds are
the cooleft in Summer, and the warmeft in
"Winter, as might be expected, they paffing
from the fca.

* t Amcr. Accad. p. 349.

2 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 n° 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 feems to be about 1900 feet above
the level of the feat.

C H A P . XII.

Of the température of Places, ftuatcd between
Lat. 40 and Lat. o.

Philadelphia, lat. 39" 56', long. 75* 09' W.

'"Т"* HE temperature of the deepeft wells
• J| near this city was found to be 52°,5,
that is, about 10° below the European ftand-
ard $.

* Mem. Stock. 1771. t Mem. Par. 1777, p. 14.6.
% Menv, Stock. 1771.

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

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

The temperature of the At-
lantic under this parallel is 62,
but the ftandard of this part of
the globe is the North Pacific,
which is here 4 or 5 degrees
colder than the Atlantic. The
Yellow Sea is the neareft to
Pékin, being about 200 miles
diftant from it ; but it is itfelf
cooled by the mountainous
country of Corea, which ih-
terpofes between it and the
ocean, for a confiderable part
Beftdes, all the northern parts

of China (in which Pékin lies) muft be cooled
by the vicinity of the mountains of Chinefe
Tartary, among which the cold is faid to be
exceffive.

The greateft cold ufually experienced during
this period, was 5°, the greateft heat, 98°: on
the 25th of July 177.3, the heat arofe to io8Q

and no0; a N. Ë. or N. W. wind pro-
duces the greateft cold, a S. or S. W. or
S. E. the greateft heat * .

' * 6 Mem. Sçav. Etrang. p. 538.

Jan.
Feb. t 32
Marches
April 59
May 72
June 83,75
July 84,8
Auguft83
Sept. 63
Odtob. 52
Nov. 41
Dec. 27

of its extent.

Algiers,-
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Algiers, lat. 36° 49', long. 2° ï/ E.

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

The ílandard temperature is
65°, the difl'erence is 7° j
though I cannot venture to
fay that the temperature of
Algiers is fo much higher
than that of the ftandardj 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 ffill warmer tracts of
Barbary on its fouth *. It very
feldom rains here in Summer,
the heat ftill more confider-

Jan.
Feb.
March
April
May
June
July
Auguft
Sept.
Oftob.
Nov.
Dec.

62°7

6 I, C

63,8
67

72,8
77»5
82,6
84,3
81,2
77>5
70,2
63,4

which renders
able.

* Mem. Stock. 1758.

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

The annual temperature, by obfervations
of 4 years, was б8°,б ; that of the ftandard

Jan. 64° 18
Feb. 64,3
March 65,8
April 65,5
May 66,53
June 69,74
Jul7 73»45
Auguft 75,02
Sept. 75^6
O£tob. 72,5
Nov. 69,08
Dec. 65,

Thibet, lat. 32° and 30°.

This country being very diftant from the
fta, 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 laib until the middle of April f.

* 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 obfervâtions I have met with on
the temperature of this city, are thofe of Mr.
Niebur * , and thefe are very imperfeat. As
far as I can collect from them, the mean of
the year 1762 was 75°,9 which is about 5
degrees above that of the ftandard. That it
ihould be higher, we may eafily infer from
its fituation, having the Mediterranean on its
north, and the ftony defarts of Arabia on the
eaft ; but the climate is fubjeft to great inequa-
lities, for the mean of the year 1761 was but
7'°,4 -

Mean

Jan. 57°
Feb. 63
March 69
April 72
May 77
June 82
July 88
Auguft 87
Sept. 80 -)
October 77 /
Novem. 8 1
Decem. 66

Created H

69'

73
86
87
96

ICI

loi
99

as I fuppofe

90

Voy. Vol. I.

Canton
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Canton, lat. 23°, long. из°Е.

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

Created Heat, Ltaft.

Jan. 6o°47 - ... 66,5 - 5l

Feb. 67,44
March 69,5
April 74,6
May 79,82
June 82,48
July 84,84
Auguft86,n - - 89 - 80
Sept, 85,20
O£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 loo miles; its annual temperatureis
not as yet well known, but probably differs

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

II 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 Père La Cotte ;
they may ferve to give fome idea of this
climate *.

Grcatcft Heat. Lead.

April 74°
May 75
June 72
July 71
Auguft 70
Sept. 70
Odtob. 70
Nov. 68
Dec. 66

53
5i
56
50
54
5°
48
47
46

Hence it appears, that the
temperature of Mexico dif-
fers but little from that of
Quito. The winds are here
pretty confiant, and fome-
times impetuous, but it rains
very feldom.

Tivoli in St. Domingo, lat. 19*.

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

The ftandard temperature is
78°,з, but the elevation of
Tivoli is confiderable, as the
mean height of the barometer,
during 2 years, was 28,27
indies. According to the efti-.
mation of Dr. Blagden, Which
feems to me very probable,
the mean heat of the coail both

73Л-

Jan. 69 12
Feb. 68,9
March 71,6
April
May
June 78,12
Jul7 77>9
Auguft 77,02
Sept. 77

* Mcteorol. p. 337,

4

Mem. Societ. de Med. 1779.

of
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Oa. 74,75
Nov. 73,62
Dec. 70,92

of this ifland and- Jamaica is
nearly 81°* ; at Cape Francois
the heat in May and June is
generally from 85° to 95° by

day, and about 80° by night f-

Senegambia, lat. 16°, long. 16° W.

The mean heat is 80°, the temperature of
the coldeft months 70° ; it feldom rifes above
94», or falls below 64 $ ; the ftandard tempe-
rature is 79,9. '

Senegal, lat, 15° 53,' long. i602o'.

According to Adanfon, the air in the ihade
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. 120°58' E, •

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 iflauds, fomewhat
cooler than the fea.

* Phil. Tranf. 1781, p. 337. f Mem. Par. 1770,
,p. 679. % Phil, 1 ranf. 1700.

H 2 Jan.
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Jan. 70°
Feb. 68
March 72
April 75
May 75
June 87
July 87
Auguft87
Sept., 84
oa. 84
Nov. 82
Dec. 70

Fort St. 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, 8i*,4; that of
the ftandard is 8i°,3; the greateft heat was
,102°, the leaft 64°.

Jan. 73°
Feb. 76,5
March 77
April 80,5
May 88
June 89,5
July 87
Auguft 86,5
Sept. 83,5
oa. 82
Nov. 75
Dec. 76,5

Pontichcrry,



Bèïween Laî 40° and o. i o i

Ponticherry, lat. 12°, long. 67°.

The temperature of this town, as ob-
ferved by Mr. Coffigny, and calculated by Mr.
Wargentin, is 88° j the account given of it,
by Mr. Gentil, agrees very well with this re-
fult ; it furpafles the ftandard by 7 degrees,
which is owing to the fands that furround it.

Jan. 79'
Feb. 83
March 88
April 91
May
June
July
Aug.
Sept.
oa.
Nov.
Dec.

94
95,4
93,8

9,5
85
8l,2
80,3

Mr. Gentil remarked, that
during the greater part of May,
June, July, and Auguft, the
heat was 113° or 115°, even at
the height of 30 feet, in day
time, and 82 at night ; and
that in April, it was generally
from 88 to 93°;

C H A P . XIII.

Of the Temperature of Places, fituated In the
Southern Hemifphere.

Falkland Iflands, lat. 51°, long. 66° W.
'"pHESE iflands lie about 240 miles E.

A of the continent of America ; their tem-
perature, during part of the year 1776, and

H 3 part
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part of 1777, was47°,4*, which is 5 below
the ftandard ; but the deficiency occurs chiefly
in the Summer months.

Here it is evident, that the
months of June, July, and Au-
guft, which anfwer to our De-
cember, January,and February;
are all, except Auguft, rather
warmer than the correfponding
months atLondon.

Jan. 56°
Feb. 54
March 51,61
April 48,65
May 46,64
June 43»5
July 37,41
Auguft38,64
Sept. 45,75
OcV 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 ihould 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 55 ; 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»
90°,
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90*, but fcarce ever exceeds 95° ; the S. E.
wind is the coldeft *.

Quito, in Peru, lat. о 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 90" to 96°, and by night, from

75° t° 79°-
On the fummit of Pinchinca, elevated 5760

,feet above Quito, the temperature varies 38° j
that is, from a few degrees under congelation,
at night, to 63 or 65° 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, i o degrees f.

* ï Sparm. 112. Mem. Par. 1751. p. 447- t Bou-
gucr Figure de la Terre.

H 4 C H A P .
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C H A P . XIV.

General Obfervaiions, and Inferences.

T N the firft place, we may obferve, that the
•*• month of January is the coldeft in every
latitude.

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

3dly. That December and January, and
alfo June and July, difler but little. In lati-
tudes, above 30°, the months of Auguft,
September, October, and November, dif-
fer more from each other, than thofe of
February, March, 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 eflecb of natural caufes, .that
operate gradually over a large extent, do not
arrive at their maximum^ until the activity of
the caufes begins to dimmiih ; this appears
alfo in the operation of the moon on feas,
which produces tides ; but after thefe effects
have arrived at their maximum, the decrements
are more rapid, than the increments origb
nally were, during the progrefs to that max-
iwwn*
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4thly. That the différences, between the
hotteft and coldeft months, within 20° degrees
of the equator, are inconilderable, except in
fome peculiar fituations ; but that they increate
in proportion, as we recede from the equator.

5thly. That in the higheft latitudes, we
often meet with a heat of 75 or 80 degrees ;
and particularly, in latitudes 59 and 60, the
heat of July is frequently greater, than in
latitude 51°.

6thly. That every habitable latitude enjoys
a heat of 60 degrees at leaft, for two months ;
which heat fcems neceflary, 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, às the earth is fufficicntly
moiftoned by the liquefaction of the fnow, that
covers it during the Winter ; in all this, we
cannot iufficiently admire the wife difpofition.
of Providence.

ythly. It is owing to the fame provident
hand, that the globe of the earth is interfered
with feas and mountains, in a manner, that
on its firft appearance, feems altogether irregu-
lar and fortuitous ; prcfenting to the eye of
ignorance, the view of an immehfe ruin : but
•when the effects of thefe feeming irregularities,
on the face of the globe, are carefully infped~b-
cd, they are found moft beneficial, and even
neceflary 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 the interior parts
of Afia, as Siberia and Great Tartary, as
well as thofe of Africa, are rendered almoft
uninhabitable ; a circumftance which fur-
niihes a ftrong 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 violence of heat, in the warm latitudes :
without the Alps, Pyrenees, 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 moil other
intertropical iflands, are furniihed with moun-
tains, from which the breezes proceed that
refreih them.

"8thly. We may obferve, why grapes do
not come to perfection 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 October, the heat is greater at

Paris j
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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 actually do, at
Aftracan *.

Lailly. 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 caules
equally variable : of thefe, there may be many,
but at prefcnt, we know of none, that have a
demonftrable influence on the weather, but
winds ; and fince winds themfelves, however
uncertain in appearance, are like all the
other phenomena of nature, governed by
fixed and determinate laws, they deferve the
moft ferions inveftigation, for which we are
at prelent, tolerably well prepared.

C H A P . X V .

Of the Caufes of unufual Cold in Europe.

T TNUSUAL 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-

* г Découvertes Ruffes, p. m.

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,

ï ft. 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, muit 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 öbfervation, at Halles, in Ger-
many f.

2dly. Heavy rains followed by caßerly 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

* Phyf. Theol. Lib. I. cap. 3. f Mcletemcta, p. 356,

Oótober,
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•Oftober, 1708, as Mr. Wolf obferved ; and
an intenfe cold immediately followed *.

3dly. Weßerly or f out herly currents, in the
upper regions of the atmofphere, while eaßerly 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 ftrata, below their ufual
temperature : this circumftance alfo took place
in the year 1709, as Mr. Wolf remarks, when
the cold was greateft j*. 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.

4thly. '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 ihewn, that a cur-
rent of 20 leagues in breadth, and i o degrees
warmer than the ocean, through which it
flows, may preferve four degrees of its heat,
after it has traverfed a fpace of 7 or 800
miles J ; and Sir Benjamin Thomfon has

* Meletemeta, 326. f Ibid. 357. J Phil.
Tranf. 1781.

proved,
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proved, that air is much a worfe conductor
of heat, than water *; therefore, we may well
fuppofe, that the Siberian winds may preferve
much of their original temperature, on ar-
riving here ; particularly if they blow with
confiderable force, and laß fome days. Ame-
rica is not fo diftant, but wefterly winds
may arrive from it, in a few days : it is true,
their rigour is much moderated, by paffing
over the fea ; but if the furface of the fea had
been previoufly cooled by northerly winds ;
or, if the fwefterly are ftrong, and of long
continuance, they may prove unufually cold
in ibis country. Mr.Derham, on comparing
hi« journals with thoie of Mr. Robie, in New
England, found, that after a few days, the
American winds actually pafled into Englandj".
The Winter of 1784 was equally fevere, in
America, as in Europe $. It ihould 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, lei's cold, they will blow
towards that quarter alfo ; and if they origi-
nate in a latitude, higher than ours, they will
appear N. E. as they will be defleûed to more
fouthern latitudes, where they meet with lefs
refillance ; and for the íãme reafon, the Ame-
rican winds will appear N. W. or S. W.

. * Phil. Tranf. 1786. f 6 Phil. Tranf. Abridg. Part
2. p. 143. t 25 Roz. 465.

jthly.
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5thly. fhe fall of a fupcrior ßratum of the
atmofphere. This will happen, when a cold
wind, in the upper regions of the atmofphere,
paffes over a country, the lower ftrata 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 fpecifically 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 \

C H A P . xvi.
Camparifon of the temperature of London, with

thai of other noted Places.

HE firft column exhibits the differences
of the annual temperature ; the fécond,

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

т

* 25 Roz. 463. Mem. Berlin, 1782, p. 25. -t Muf-
chenb. p, 120. §. MMLXX.

July;



112 Comparifon of the 'Temperatur-e;

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

London
Paris - -
Edinburgh -
Berlin - -
Stockholm -
Peteriburgh -
Vienna - -
Pékin - -
Bourdeaux -
Montpelier -'
Madeira - -
Spaniih Town,

in Jamaica -
Madrafs -

Annual. Jan. Juty>

IOOO
1028
923942
Su
746
987
1067
1090
1170
I3I9

1557
1565

IOOO
1040
1040

1583
359°
1305
1730
.925
850
559

491

IOOO

1037
914
964
1008
1037
1283
"39
1196
1128

449
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Wadfo, in Lapland,
Abo,
Peteriburgh,
Upfal,
Stockholm,
Solyikamfki,
Edinburgh,
Francker,
Berlin,
Lyndon, in Rutland,
Leyden,
London,
Dunkirk,
Manheim,
Rouen,
Ratiibon,
Paris,
Troyes, in Champaigne,
Vienna,
Dijon,
Nantes,
Poitiers,
Laufanne,
Padua,
Rhodez, in Guicnne,
Bordeaux,
Montpclicr,
Marfeilles,
Mont Louis, in Roufillon,
Cambridge, in New England,
Philadelphia,
Pékin,
Algiers,
Grand Cairo,

'inper
'n thi

Lath
North
Lut.

ctcg. m
70°5'
60,27

59'56
59»Si
Í9>20
59,
55,57
53'
52,32
52,30
52,10
5b3i
51,0:2
49>27
49»2&
48,56
48,50
4«, 1 8
48,12
47> 1 9
47' 13
46,39
46,31
45,23
45,2i
44.50
43*6
43>i9
42,
42,25
39,56
39,54
36,49
3°>

ature of t
's Eßay,

tydes.

Longitude. .
deg. m.

22,18 E.
'30,24 E.
17,47 E.
18, E.
54, E.
3, W
5,42 E.

Ч*1 E.
o, 3W.
4,3a E.

2, 7E.
9, aE.
ï, W.

12,05 E.
2,25 E.
4,10 E.

16,22 E.
4,57 E.
1,28 E.
0,30 E.
6,50 E.

12, E.
2,39 E.
0,36 W.
3,73 E.
5,27 E.
2,40 E.

71, W.
75,09 W.

116,29 W.
2,17 E.

31,23 E.

he dif-
accord-

M«H
Annul
He«.

36 -̂
40,
38,8
41,88

42,39
36,2

47.7
52,6
49,
48,03
52,25
5J,9
54,9
5i,5
5i,
49,35
52,
53,17
5i,53
52,8
55,53
53,8
48,87
52,2
52,9
57,6
60,87
61,8
44,5
50,3
52,5
55,5
2,

3.
Canton,



' )

Canton, - . •
Tivoli, in St. Domingo,
Spaniih Totvn) in Jamaica,
Manilla,
Fort St. George,
Ponticheny,

Falkland Iflancls,
Quito,

North
Lat.

deg. m.

23>
!9l
l8,I5

14,36

13)
12,
South
Lat.

51,
0,13

Longitude.
dcf. m.

113, t.

76,38 W.
120,58 E.
87, E.
67, E.

66, W.
77,50 W.

Mem
Annual

_Heat.

75»H
74>
»ï,
78,4
81,3
88,

47>4.
62,

E R R A T A .
P. 18, line 13, for 62,1, read (il.
P. ï8, line 2i and 23, for 62,1, read 62.
P. 20, line 7, for fun's altitude, read fun's

mean altitude.


