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CLOUDS AND CLOUD-DRIFT.

There is considerable confusion among writers on Meteoroclogy in the naming and elassifieation of
Clouds. ¥arly in the present century Luke Howard proposed a system based upon the three primary
forms, eirrus, cumulus, and siratus and their compounds cirro-stratus and so on. T believe that it was
the want of proper definition of the form and compound forms which led to the confusion. There is at
preent, however an International movement towards uniformity in cloud nomenclature based upon
Howard’s system as applied to clouds observed in northern Ewrope. = Professor Hildebrandsson of Up-
sala published a Cloud-Atlas a few years ago, and his classification has recently been approved by the
International Committee. It is therefore advisable to state what clouds have hitherto been registered
in Jamaica, what modifications should now be introduced, and to describe each clond as earefully as

aible.
pos Between 1880 and 1890, the Weather Service in Jumalca followed the Instruetions to Observers of
the United States Signal Service :—

“ Clouds will be recorded on a scale of from zero to ten, zero being clear, and ten cloudy.

The following will be recorded as Upper clouds: cirrus, cirro-stratus, cirro-cumulns, and cumulus.

The following will be recorded as Lower clouds: cumulus, stratus, cumulo-stratus, nimbus, and fog.

Cumulus clouds may be roported either as upper or lower clouds, depending upon the position
they occupy. ”

The clouds are not described, but there are several wood-euts illustrating clouds as classified by
Howard.

But Howard’s cirro-stratus has never scemed satisfactory to me, and the term has always been ap-
plied here to thin sheets of fibrous texture as described further on.  Again our cumnulus here is often
in the summer months a gigantic mass of cloud 10 miles in diameter and 6 miles high ; and I have al-
ways regarded cumulo-stratus as a number of small irregular cumuli whose bases are all on the same
plane. But according to the Cloud-Atlas cumulo-stratus should be omitted ; and we must now include as
cumulus what we have hitherto considered as cumulo-stratus.

With regard to the division of clouds into Upper and Lower by the U. 8. Signal Service, 1
think it would be an improvement to divide them into the three primury divisions, efrrus, cumulus and
stratus. It is true that three columuns would thus be required in the register for clouds; but then the
average cloud-drift of each division could be far more easily studied than at present. During the hurri-
cane months in Jamaica, clouds of the cirrus class move from the ENE., clouds of the cumulus class
move from the SE, and clouds of the s#ratwus class move from the K. The importance of such
generalization cannot be over-estimated: for instance with a slightly falling barometer and
cirro-stratus drifting from the - KNE an observer would be justified in supposing that a cyclone
was approaching Jamaica from the Windward Islands on the usual cyclonic path if it were not
for the fact that cirro-stratus geunerally «ves come from the ENE at that time of the year.

Since 1880 we have further adopted the Alto-stratus of the Cloud-Atlas, a watery looking cloud ;
and also Strato-cirrus which has been referred to by Mr. Ahercromby.®* And we can now easily
adopt three other clouds froms the Atlas:— Alto-cumulus, or small cumuli at a considerable altitude ;
Strato-cumulus, or long rolling waves parallel to the horizon ; and Curaulo-nimbus, or Cumulus from
which rain is falling.  But Stratus requires further consideration. . We have very little fog, and there-
fore veny litile® lifted fog”, the mnow definition of stratus. But we alimost always have some broken
strati-form cloud moving along with the lower and easterly atmospheric drift. especially in the morn-
ings. This may soon change into Cumulus in the sumumer time, or it may thicken in the winter time
inte what has hitherto been called Cumulo-stratus, or into Stratas. Now 1f we omit Cumulo-stratus, wo
are obliged to call this cload Stratus, and te adopt the term Fracto-stratus for the small detached
fragments.t . L. .

It now remains to describe these clouds as distinctly as possible,

As a rule Cirrus in its various forms is seen in Jamaica daily during the summer and autumn
months especially between 6 and 7 o'clock in the morning: it is hardly scen during the rest of the year.
‘Cumulus may be seen all through the year but receives its full developm-nt only -duricg the summer
and sutumn months. The conditions under which stratus is seen have j ast been described. The fol]qw-
ing notes and remarks therefore chiefly refer to the Clouds and Cloud-drift um_mlly_ seen over J amaica
during the hurricane months of August, September and Ocrober, when the sabjectis of great impor-
tance in connection with Storm-warnings and in tracing the paths of distant Cyclones, and they were
made from sctual observations extending ever seme years at the Kempshot Observatory.. )

(1.) Cirrus. This clond consists of long fibrous threuds, often blown by the upper currenta yinto
such forms as feathers, mares tails &c. "When the 1hreads or feathers point towards the cbserver h‘ey
appear like wisps of hay or straw. This is the pure f.orm of cirrus :u_ld it is caused by the condensation
of thin ascending streams of vapour, and by the fre-zing of the particles of waser. o

But there is 2 modified form, to which Mr. Abercm'nby has paid great attention, consisting of long
thin stripes of threadlike cirrus; and these cirrus-stripes are formed by small compact cloudlets
which leave these threads behind them as they move along. _ )

. These ice-clouds are often aul great elevations; from the rate o_i decrease of temperature with the
height above sea-lovel it appears that the freez_ing point of water is rf;ﬂe-hed at an elevation of about
three miles ; this height is therefore the lower limit of cirrus over Jamaica.

" * ‘Weather p. 101. )
+ ‘Kf'giﬂ bg shown further on that the new definition reaily inelndes cur Stratus.
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Clirrus is often seen in the morning about sun-rise during the summer and sutumn months, but they
rapidly disappear as the temperature of the day increases ; under these circumstances they are fine wea-
ther clouds, and it is only when they increase in extent and develop into cirro-stratus that they can be
connected with bad weather.

According to the following table there scems to be a well-marked upper current from the ENE
during the autumnal months :—

Arerage drife.
7

N

NE 26
E 28
SE 8
S .- 4
swW 7
W 13
NwW 7

100

(2.} Cirmo-straTUs. This cloud consist of thin sheets of fibrous texture; the threads often seem to
interlace, when the clouds apppears to be woven. Solarhalos, mock suns &e. are caused by the ice-
particles of which this cloud is composed.

Cirro-stratus is always fouud to surround the advancing half of a cyclone : and henee its impor-
tance in forecasting the weather, The lower limit is the same as that of eirrus; and it also shows the
existence of the ENE current.

N

Average drift.

NE 26
E 27
SE 18
S 6
SW _ &
W 5
NwW 4

100

(8) Cirro-cumuLus. This eloud consists of thin sheets of small and separate flakes arranged more
or less regularly along two sets of parallel lines. When seen at great elevation the arrangement or
the flakes resembles that of the scales of mackerel; when seen lower down the larger square of
lozenge-shaped flakes give the sky the appearance * of a gigantic chess-board.”

The flakes have no fibrous texture, but the parallell lines refer them to Cirrus; for long Cirrus
stripes arc often striated, or eut off into small and equal lengths, and if a number of such stripes were
placed side by side we would have the form but not the texture of Cirro-cumulus. This may be some
apology for the word cirro; but there can be little or none for the word cumulus ; because the new cloud
Alto-cumulus is very similar to (3) with this difference that the component parts are soft rounded
masses—small cumuli in faet.

(4) Srarc-cirrus. A clond somewhat resembling cirio-stratus but thick and woolly. Tt is & pure-
ly Tropical cloud aceording to Mr. Abercromby, and naturally eneugh it has not received much atten-
tion from the meteorologists of northern latitudes. )

When rain begins to fall from a large c¢umulus, a quantity of cloud is poured into the air from
the top of the cumulus, as smoke from a factory chimney; This takes place in all parts of the world
when rain falls from cumnuli, but in the temperate zones only a little false cirrus, or cirri-form cloud, is
thrown off. Tu Jamaica the process is on a gigantic scale, and the cloud is spread out as a sheet far
end wide so as to shade the land for some hours from the direct rays of the afternoon sun. It is there-
fore a common cloud in the west-central district of Jamaica during the summer and autumn months.

Its texture at first is thick and woolly, but as it spreads, the sheet becomes thinner ; it then gene-
relly settles down as Stratus, and finally it disappears a little after sun-set leaving the evening sky
perfecily clear. As it spreada and setties the typical features of Cirro-stratus and of Alto-stratus may
gometimes be seen, but such features are not lasting.

Now by means of a sextant some careful cbservations were made of the altitude of the tops of well
formed Cumuli whose distances could be ascertained by this rain falling on mountain ranges or by the
average interval between the distant thunder and lightning ; and it was found that the average height
of such well formed Cumuli during the autumn months was as much as six miles! At this elevation the
temperature is below zero, .and strato-cirrus when spread out as described above must be very fine
snow as distinguished from the very minute partioles of ice which form eirrus and oirros stratus. This
very fine snow, then falls slowly by its own weight ; and melting, it often produces those quiet after-rains
which follow the heavy rains and squalls of the Cumuli. 5

From what has been said about the spreading out of this cloud and its shading the land from the
afterncon sun it might be supposed that it had no average drift; but if well formed eumuli at consider-
able distances be watched, it will be found that while their average drift is from the SE at  this time of
%11% year over the western half of Jamaica, the drift of the atrate-cirrus issuing from them is generslly



7]

(5) Cumurvs. This cloud eonsists of large rounded masses resting on flat bases; it is often called
the thunder cloud. Its texture is apparently very solid; and it is formed by ascending columms of
heated vapours which no doubt increase the temperature of the clouds far above that of the surrounding
air; and which move along with the cloud.

It has been already said that these clouds are formed on an enormous scale over Jamaica ; and Plate
8 of the Cloud Atlas is therefore hardly adequate.

When rain falls from the base of the cloud it is called

(8) Cumuro-Nimsus, and this rain takes up the drift of the whole Cumulus The velocity of the
wind acceompanying the rain is thus the same as the velocity of the whole cloud ; and these squalls
are sometimes very severe especially in the mountains.

‘When rain begins to fall from the base, the symmetrical form of the clouds gives way, the top spreads
out, and the result is an anvil-shaped cloud. Let this process be continued on a large scale and we
have Strato-cirrus as described above, from which all trace of cumnlus has disappeared. On a small
scale the tendency of the small cumuli is to spread over the sky as stratus and to fall as rain ; and this
cloud was called Cumulo-stratus by 8ir John Herschel and other writers, We have hitherto taken a
wider view of cumulo-str. and applied it to & collection of small stratified cumuli, which may develope
into cumuli, erpecially in suimmner and autumn, or which may degenerate ingo stratus, especially in winter.

Cver tte western half of Jamaica the drift of this cloud accompanied by its rain is from the SE.
Lauces is the best place of observation ; because the surface wind there almost invariably sweeps in from
the INE or ENE ; and the approach of the heavy rains at right angles to the fresh sea-breeze cannot es-
cape attention.

Comparing the drifc of the surface wind, E to NE, with the SE drift of camuli, we have apparent-
ly a well marked example of the law of veering of upper currents; but the still higher currents are NE,
or contrury to that law ; and the boundary plane is sc clearly marked at times that, as already said, cumu-
Ius may be moving from the SE throwing out a quantity of Strato-cirrus from the NE. A systematic
study should be made of the three division of clouds and their drift.

(7) Avrto-cumurus. A thin sheet of small separate clouds arrenged more or less regularly into
groups or lines. The clouds are soft rounded masses like fleeces of wool; and the whole cloud often re-
sembles a flock of sheep.

Tta average drift is from the SE.
(8) Avvo-sTraros. “ A thin sheet of a grey or bluish colour showing a brilliant patch in the neigh-

bourhood of the sun and moon, and which without causing halos may give rise to corone™ Thick and
thin are merely relative terms; and this cloud is ¢4in when compared with Strato-cirrus. It has a soft
watery look. It is not often seen in Jamaica. .

(9) StrAvO-cMuLUs. *‘ Large globular masses or rolls of dark cloud, frequently covering the whole
sky, especially in winter, and occasionally giving it a wavy appearance. The layer of Strate-eumulus
is not, as a rule, very thick, and patches of blue sky are often visible through the intervening spaces.”*
Mr, Abereromby writes, “ Auvther form of Strato-cumulus is very comumon in the tropics. The com-
ponent masses of cloud are more isolated than in Great Britain, and so thin that when seen in per-
spective each only looks like a dark thin bar, and, with the brighter intervening spaces, the whole sky
near the horizon 1s striped like a Venetian blind. Nearer overhead wesee only the irregular flat base
of seattered clouds without any trace of arrangement or bars. The difference between these apparent
long bars and real stripes of cirrus can be detected in a moment by turning in any direction. The bars
of strato-cumulns follow you by remaining parallel to the horizon whichever way you look, for the linear
arrangement is only an effect of perspective; while cirrus-stripes always converge to the same point on
tha horizon.”}

(10 ) Nrwsus, simply means the rain-cloud ; and as we have already discussed Camulo-nimbaus, or
Cumulus as a rain cloud, this form should certainly be called strato-nimbus ; we give the definition adopted
by the Cloud-Atlas Committee :— a thick layer of dark clouds without shape and with ragged edges -
from which continued rain or snow generally falls. Through the openings in these clouds an upper
layer of cirro-stratus or alto-stratus may almost invariably be seen.”

(11.) Brrarus :—*“a horizontal sheet of lifted fog. When this sheet is broken wup into irregular
ghreds by the wind, or by the summits of mountains, it may be distinguished by the name of fracto-
gtratus.”

Fogs lie during the night in the valleys in Jamaica, especially in St. Thomas-in-the-Vale and in
the interior part of Hanover, Westmoreland and St. James ; and the morning sun dispels them about
two hours after sun-rise: if the morning be still and calm 2 eloud will be subsequently observed high
above the valleys which the fog had previously filled; and the above definition should be considered to
include ary low horizontal sheet of smoke like cloud condensed vut of lifted invisible vapour. In conse-

uence
4 (12.) Fracro-81Ra¥us is the commonest cloud in Jamaica, winter and summer alike. In swnmer
it develops into Cumulus, in winter it develops in accordance with the above nomenclature, into Cumu-
lus, or Stratus, or perhaps Strato-cumulus.

The last three classes of cloud form the lowest division. Tts easterly drift is of course due to the

t snti-cyclone in the North Atlantic; and this lowest current may be termed the Trade-wind current.
f‘s extends upwards from the surface of the sea to about one mile, but between the surface and 1,000
fest the current is greatly affected by sea and land breezes. The easterly drift varies with the time of
" year;in the winter it is' E.N.E. or even N.E.

a‘z}r;pm of the Committes on the Cloud Atles.
*+ eather, p. 109,
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A brief summary or description of the twelve clouds named above is here given :—

Cloud. Brief Description. Primary Form. Drifs.

1. Cirras ...| Fibrous threads ; mares’ tails. 1
2. Cirro-stratus ...| Thin shects of fibrous texture. U ENE
3. Cirro-cumulus .| Flakes ; mackerel-back. ,> HrTus. e
4. Strato-cirrus ..| Thick sheets of woolly texture. J
5. Cumulus ..] Rounded solid musses. 3
6. Cumulo-nimbus .| Cumulus discharging rain. a Tus S E
7. Alto-cumulus .} Fleeces of wool ; flock of sheep. ? muius. e
8. "Alto-stratus ...| Watery veil. J
9. Strato-cumulus ..| Long rolling wuves parallel tothe hovizon. |

10. Nimbus ... Stratus discharging rain. \Strat o)

11. Btratus ...| Liow horizontal sheets of smoke-like cloud. ?k ratus. ;

12. Fracto-stratus [ Fragments of stratus, J

MaxweLL Hary,
September, 1895.

THUNDERSTORMS IN JAMAICA.

Throughout the West Indies thunderstorms oceur daily during the wel season: the following re-
marks apply more particularly to Jamaica.
i The late Prof. J. (. Houzenn lived in Jamaica between the years 1869-73 ; his residence was about
6 miles NE of Kingston at the foot of the 8t. Andrew’s mountains, and he made certain metcorological
observations which were published in Brussels, from which the following table is taken ;—
Number of days of Thunder.
Totals for & years.

Jan. 4.
Fob. 3
Mar. - 2
Apr. 2
May 28
June 31
July 42
Aug. 50
Sept. s 59
Qet. vee 23
Nov. 9
Dec. .- 16
Total for 5 years . 269

Now all along the central line of hills in Jamaica heavy ruins accompanied by thunderstorms occur
every afterncon from the beginning of May to the end of October”®; and at the Kempshot Observatory
where T have lived more or less continuously for twenty years, thunderstorms occur- so frequently
that unles some recognised system of recording their number be estublished there is but Iittle use in
making notes. Three or four thunderstorms may often be seen and heard in progress at the sametime ;
two or three thunderstorms often pass over the place of observation during the same day ; and some-
times & number of small storms join together, intensify, and sweep the Island from its middle wostwards,
the rain-curtain being at least 30 miles in length, and the lightning being incessant along the line of
advance.

Consequently the numbers in the table above mmust be accepted with the greatest caution : for in-
stance it is perfectly true that a little distant thunder may often be heard in December, and I have no doubt
that such thunder hasbeen heard on 16 days during the 5§ years in question ; but the numbers 16 and 59
epplying 10 December and September are wholly misleading as to the frequency and intensity of
thunderstorms during those months; 16 and 5,000 would be much nearer the mark in the west-central
parts of Jamaica !

) Thunderstorms rarely ocenr in Jamaica except when rain is falling, or is about to fall, from large com-
uli; and the lightning is almost invariably straight down to the ground. As a rule the heavier the rain,
where time and quantity are both considered, the greater the thundersterm ; bui there are marked ex-
ceptions to this rule ; so that the quantity of eleetricity in the cloud has to be taken into consideration;
as well.  Lightning consequently easily *“ makes carth” in Jamaien by means of the wet trees ; and itis only
during the month of September when thunderstorms are at their maximum that any anxiety need be felt,
For the protection of buildings I have recommmended an arrangement which has aniswered well for man
years at Kempshot :+ a copper rod § of an inch thick is attached té a pole (or flag staff) which is mu
higher than the surrounding buildings; the rod terminates in # few copper spikes, and is well connec-
ted with a large copper eurth-plate. This lightoing conductor is pot connected with the buildings.

* A mistake occurs in Rir J. Herschel’'s Meteorology ; Reprint from Encye. Brit, Second Ed. 1862, p. 136.
1 See Weanther Report Wo. 136.
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The buildiogs have all the metallic gutters connected together and with the earth by means of a small
rod attached to the kitchen chimney, this second rod also having spikes above und an earth-plate below.
And then by means of the two earth-plates and some very simple galvanic apparatus,* it becomes easy
to test the conducting power of the rods and plates from year to year.

The taller rod is often strueck, when it makes a sound like a dull crack of a whip, and then thunder
is heard in about 2 seconds from over head. It often happens that the rod is thus struck twice in 5

minutes.
Hail does not often fall in Jamaica; tornadoves are almost unknown ; and waterspouts are seldom

seen at sea.

But although hail does not often reach the ground it can sometimes be heard falling at a great height
in the air; the sound is like that of the rushing of a railway train at the distance of a mile or so; and
the rain which reaches the ground is cold at Kempshot, 1,773 ff. above the sea-level, and cool at the sea-
level, the temperatures being about 65° F. and 75° F. respectively. Now 65° is below the usnal duily
minimum at Kempshot, and the anomaly of having a min. reading at the hottest time of the day is got
over by resetting the min. thermometer aftor every such shower. But as 75° is above the min. near the
sea-level, no such resetting is there required.

Now as far as altitude is concerned the temperature decreases under normal circumstances in Ja
maica at the rate of 1° for every 315 ft. ; but when rain is falling from a thunder cloud the rate is 1
for every L77 ft. according to the circumstances stated above.

The barometer rises about 0.03 inch in a quarter of an hour before the passage of the centre of the
storm, and then falls to the same extent in half an hour after the passage of the centre

As the cumulus and nimbus approach the sound of the rain on the leaves of the forests may be
heard at a distance of two or three miles ; then the surface wind begins to blow towards the storm, and
no doubt upwards at the same time : then there is a calm; then cool wind blows from the storm ; and
finally the wind and rain eome together in- squalls. This rain-wind is merely due to the passage of
the cumulus and nimbus taken as a whole : that is to say, if the camulus rain and all be drifting through
the atmosphere at the rate of 20 or 30 miles an hour this will be the velocity of the rain-wind at the
surface.

Injthe case of large camuli which discharge rain and lightning we have therefore mechanism different
to that which produces tornadees and cyclones. It may be asked if I have never observed rotatory mo-
tion round the axes of cumuli, and my reply is, only on one or two occasions when if the action had
been continued some minor form of whirlwind wounld have been experienced.  ¥For the origin of eyclones
we must undoubtedly look to large areas of low pressures round which the winds may bhegin to sweep

urged by the ditferential effect of the earth’s rotation upon moving currents of air.
Maxwerr Harr.

* A cireuit is completed as in a telegraph and the resiatanco i’ wsured with a rough tangent galvanometer.
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