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METEOROGRAPHICA,

 'T'us accompanying Charts and Maps ave contxibutions o a branch of Mcreoralogy which
is theoretically divisible into two separate portions, though they may e more or less naited in
practice, and it is convenient to class them under a single term,~—Meteorography.

I mean by thst phrase, 1st, the art and practice of tabulating Observations which have been
made simultaneonsly at numerous stations, each record being insexibed in the geographical
position of the place where it was made; and, 2ndly, the subsequent step of delineating the
General Results of the Observations in 2 pietorial form,

When lists of ohservations ave printed in line and colwmn, they ave in too crude a state for
employment in weather investigations ; after their confenis have been sorted into Charts, it
hecomes possible to comprehend them ; but it requires meteorographic Maps make their
meaning appatvent at & glance,

The necessity and chavacter of the double process I have described, may be illustrated by
the well-known methods employed in Geography. If lists of latitudes. longitndes, altitudes,
angles, and itineraries are laid before o Map Maker, he is able to elaborate the shapes of mountain
ranges, the courses of rivers, and the irregularities of const ; but o arrive at these desired results
he must profract his materials, by placing each datum upon a chart in its proper geographical
position. His next labour is critical and artistic ; he has to weigh conflieting observations, to
make the best of omissions and obvions irregularities, and, finally, after deducing his results, to
delineate them in n map, in order to give permanence to his idens, and to make them intelligible
to others.

A scientific study of the weather on a worthy scale, scems to me an impossibility at the
present time from want of nccessible data. We need meteorographic representations of large
areas, as facts to resson npon, ns urgently as experimental data are required by studenis of
physical philosophy. .

Meteorologists are sirangely behindhand in the practice of combining the materiuls they
possess. 'There are more than 300 skilled observers, using exeellent instruments, seaitered over
Britain and the Contineni, who transmit observations tuken thrice daily, to Meteorological
Societies or Government Institutes, Besides these, are the same number of Lighthouse keepers,
who transmit good returns, of at least wind and cloud, to one or other of the three great Light-
house Boards of Britain, Lastly, many observers publish independently. Yet throughout this
mass of labour that practice of general combination is absent, which is required to utilize it as it
deserves. No means exist of obtaining necess to any considerable portion of these observations,
without grent vost, delay, and wncertainty ; much less are they fo be obtained in a * reduced ”
and never in a meteorographic form. The labour of a meteorologist who studies the changes of
the weather is enormous before he can even get his materials into hand nnd arrive at the
starting point of his investigations. In the ordinary comrse he has to apply, with doubtful
chanee of success, o upwards of 10 Meteorological Institutes in Britain and Europe, for the
favour of access to the original documents received by them, and to fully 80 individuals besides.
Fle has next to procure copies, then to reduce the barometer and thermometer readings to &
common measure, and, finally, to profract them on 2 map.

T feel that all this dry, laborious, and costly work, which has to be wndergone independently
by every real student before he can venture a step into the scientific part of his work, i8 preciscly
that which should be undertaken by Institutes established for the advance of Meteorology. A
debt of gratifude is due to Admiral Fitz Roy for his methodical daily veports of observa-
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tions made ot 20 English and 5 Foreign stations, but 1 believe them to be wnsufficiently nvwerous,
extended, or frequent to afford a just knowledge of the winds even of a general kiud; and
1 think it wounld have been a most valuable addition to the cctave Blue Book (X trust it will
be annual) published by the Board of Trade if it had inecluded an extended list of observa~
tions collected at leisure, instead of a mere reproduetion of the telegraphed weather reports.
The materials existed in readiness for use, and the expense of printing them would vertainly
not have bLeen more considerable than that of the coplous exiraeis from loghooks, which
were inserted, and which they would have adventageously superseded. Records of this
description would be many times increased in value if, instead of being printed in liv they
were printed compacily in squares so as to fall in some degree under my first division of
meteorographic charts,

Bar. 20.27.  Wind N.N.W, Forez 2. Clouds VL
Therm. 342, Excess above Wet Bulb 10, At London,

Or better still, if an arrow head replaced the letters NNN.W. I am supposing the tables is be
printed in line and columu, each square comiaining the obsevvations made at a station whose
position iz somewhere or sther within the square, and more accurately determinuble by & standard
chart of reference, or by the inscription of Iatiindes and longiudes, insiead of a name, in the case
of sea ohservations,  Still more desirable would it Le if, in addition fo numerieal fables, the Doard
of Trade weve to publish a series of small meteorographic Maps, like these I sppend, and which [
will shortly deseribe.

A sustained geries of publientions of this kind, exiending over two or three years, would
give an extraordinary impetus to the scientific study of Meteorology, They would supply the
necessary materials in & manageable form, for arriving at 8 general knowledge of the disiribution
of the varions elewments of the weather ; they would ufford means of testing the exiant theury
of “forecasts ¥ with & rigour impossible at the preseut time, and they would uceessm‘il;’
mprove it.

If extensive tables of rednced observations were issued in England, we might look fur the
eo-operation of Meteorological Institutes on the continent (who already publish voluminously)
in following onr example. The conflict of different Measures would ercate no serious difficulty.
All Germany user Reaumur and Paris Feet, as France, Belgium, Holland, and Switzerland u;e
Ceutigrade and Metres. Europe is thus divided into three great sections, each maintaining a
commen. system of Measures throughout itz whole avea, and so far complete in iiself. Each
scetion might therefore be represéuted by separate tables, and it would be no serious trouble to
collate the three together, if they were printed on the same seales snd projections. A Meieoro-
logieal, like a Geographical, Map is independent of Units of Measurement.

Entertaining the views I have expressed on the necessity of meteorological Charts and
Maps, and feeling confident that no vepresentation of what might be done would influence
Meieorologists to execute what I have described, so strongly as a practical proof ihat it conld
be done, I determined to make a trial by myzelf, and to chart the entive area of Europe, so far ns
meteorolngical stations extend, during one entire wmonil, mud I vow publish ray resulis,  They
consist, 1st, of a printed series of morning, afternoon, und evening weather charts, of eaeh of
the 31 days of December 1861, making 93 maps in all, each of which contains about 80 siations,
2d. A printed series of 14 maps on & fourfold seale, one to each cpen page of the book, with
the ohject of illustrating in greater detail some portion of the weather changes there repy ed.
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8d. A prinied summary of the burometric heighis corvesponding to esch of the 93 maps, slso
tncluded in the body of the book. These are followed by—ith, A lithegraphed map in red and
black of the baroweter, thermometer, rein, and wind, corresponding to esch of the 93 maps.
5tk A photo-lichographic reduction of o tenistive MS, diagram, showing the wind currenis
each of the 93 epochs of cbservation. This is based on the prinied materials slone, Gth. A
phots-lithagraphic reduciion of seven maps, showing the natwre of the chauges of the wind in
Britain during a gale that occurred in the course of the month, which happen to be imperfeetly
r charés.  Tth, A photo-lithographic reduction of fowr of my crdinarvy
tones.” Wuh rhf‘
The paps

1 in the ordi
MBS, wind chares, to uluu\ram what T shall hereafier describe as © anti
exception of the 2od and Gk of the above series, erery map includes the rame arvea.
and charts have been drawn on va bat each separate set hay s map of Europe
snuexed to if, on the seale used throughout the set,
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Sourees of Information.—After communication with most of the leading meteorclog of
the continent (o muny of whom, especially Profestors Quetelst, and Buys Ballot. and late
\
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Professor Breil, T am under great obligations), I thrwurded ofvenlars and Dblank
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and prowising in returs, to these who fulfiled the conditie
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ttod, uot to me, buf to the & 113 me;{,oxuloghmf I;mm utes,

er,

promi

of Turope,
dals for a four-
. I therefore

r scale thon ihat which I bave :;;’ie;,it-.w] but Lhod mat
y and zz'bnut 2 six-fold in that of Brita

it were printed on ala
fold (»u'th.cml seale in the case ¢f Gvrmr»

illustrations of portions of their
as I had originally intended.
ady described, in which the whels of
more or less utilised, T thivk the
h, if the vacent areas wore filled wp,
des of the z,au)mﬂiu‘ and thermometer; and that the scale of the 14 side
, i vot goite sufficlent tor wind and rein.
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British Meteorclogieal Soclety includes England and Wales, bui neither
Ireland nor Scodand.

65 Seoteh Meteorologicsl Socicty.

T'rinity House, for English lighthouses,
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Lighthouses ¢ | Novthern Lights, Edinburgh, for the Seotely, pens &‘i‘wm e
Ballase Board, Doblin, for the Irvish, Fity of the sevaral Yourdy.
8 Royal Observatory, Brassels, Professor Quetelet.
6 Royal Observatory of Utrecht.  Professor Buys Ballot
50 Meteorclogical Society (The Government Statistical Office). Berlin. Prof. Dove.
120 Meteorological Institute of Vienns. {The laie Professor Kreil)

Xane withitn the arex 7 oo stitnte of &t P s Do a5 Blatious
"‘3‘:‘3.;«;1}2‘:“ } Meteorological Institate of St. Petersburgh. 1.‘mf.f..s'orK.uppu,}a Europe aoel Aste.

The 25 returns issued by the Board of Trade, and the 50 sthers, printed for private civeulation
by M. le Verrier, are only made once & day, sud are therefors exeluded from this lisi ; neither do
I mention the continental lighthouses, for I do not know how far the weather is observed with
regularity in any of them. I might have added the logs of ships, of whieh many are forwarded
to the Board of Trade.

There was o centval institute in Switzeriend, though there are many excelient observers,
aud there were schemes for instimmting n wide system of Swiss simultanecus observations s
neither was there sny recognized Institute fn Denwark or Norway., Whether by aceident or
misunderstanding, se promised commanications from Deumark have never reached me, to
my grest regret, {or its weather was closely linked with our own. From Sweden I could obiain
nothing, from Franee next to nothing, from Bavaris only the valuable observatious made at
Maonich, ¥rom Itsly I bhad cox able hopes held ont 1o me, but little fruit.  The interior
of Ireland iz wrotchedly represented, and swould have presented u gap, like France, were it not
for two cminent astronomers and some chunee assistance besides. This is & serious deficieney,
for Trelund holds a very hnportant meteorological position in respect to England., I was also
unioriunate in the aceidental sbsence of reports from lighthouses on its eastern const.

Every scheduls of returns bearf;. as Meteor § are aware, some intrinsic svidence as to
its own value, wiich is s ed alwost to ¢ nty by collating it with returns from
adjacent stations, Now, Lran moa: gladly testify, ihat of the numerous light-keepers whose
voturng, Ly the especial kindness of the Irish sud Scotch Bosrds, were transmiited o me, and
to which, by the favour of the Trinity Honse. T was permiited access, the grest majority were
distinguished by » most painstaking exsctness. I belleve they wonid make valusble observers
of ali the if their byrometers w put in order, their thermometers properly exposed,
and instreetions given them to red their buromaetric lings to the nearest hundredth of an
ineh. - T have used several of their barometrie retarns in compiling my symbolie tables, though
they were net sufficlently scourate to print in the charts.

The Highthouses on the French coust (whose retuens failed e at the last), and thoss of ihe
North Sea and Baltic, ought to supply & valusble cordou of meteorological observers.

Charts of Numerical Record My 93 printed charts contain o selection from my materials,
printed in their proper geographiesl positions ; sod they do a litile move than this, beeause 1
have represented pictorisily two of the weather data which admit of being necurately expressed

to use the symbols V \j Q as the letters
, > >

2 fiize former have the a
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wis, It ig evidently g
N, NNW, and NW, s

Ly syn as prec

md sone at all ; and these are as many
as I cared o ulty is greater with the other vecords. We want to
depict the baroweter to the neaves ith of an inch, while its range exceeds 24 inches ; in
other words, we bave upwards of 230 possible variations to regisier. As these are far too
vumereus fo be attempted by depths of shading or differences of colour, we have ne other option
s of namerals.  As with the baromeler, so ip & less degree with the thermomeier ;
of moisture is perhaps to be ;mumgcd graphically. Again, the size of the charg
ases in direct propor : acenpied by the individual symbols, and & volume of
large maps is & serious mmmwn. it is too embarrassing for frequent use, it requires space to
he spread out upon, trouble and 1 strength to handle ii; and the maps cannot be examined
out standing and bendisg over themn. 1 concluded, from these cousideraiions, that my
prodlem was o fix upon clond and wind symbols, and io print the rest in figures with the utmost
compacitess.  After many experiments I adopted the present system, sad had types cut on
purpose. I gratefully ackoowledge the assistance of my friend Mr. William Spotiiswoode, Her
Majesty’s Printer, in bringing these typographical ¢ {0 & successful conclusion.

iy clouded,




Meteorographical Maps.—We will siow lesve the sabject of charis of mete tecord, and
consider the method of embodying their results. It takes a vast number of co-ordinates to
determine the course of any irreguiar line, and a still greater number of pieves of mosaic or
stitches of tapestry (o exXpress a very simple picture : so, conversely, a few judicions sweeps and
shadings of dv'aughtsmm.’: pen, may cmbudy tho simultaneous observations of hundreds of
meteorologists.  The ultimate condensation of bulky reports info small intelligible maps is the
shject we must Keep stedfostly in view.

Qur first dzﬂwxx]cv is to map five elements which refer o the same avea aid mutnally affect
each other § viz, wind, cloud, barometer, thermometer, nnd moistore. 1 shounld fear it was
hopeless o expect to combine them oll without confusion in one or ¢ven into two maps ; bul,
let that be as it may, we have first to consider good plans of delineating them separately. The
comrse of the wind (on the earth’s surface) sffords no difficulty, aud the principles on which
1 have treated it ave pretty satisfoctory. First, there are the photo-lihogiaphic maps of two
gales, and of four selected cpochs, reduced from my own uxaseripéy they contaln, in o small
though legible form, the original ohservations, as & justification for the bold Hues drawn through
them, which represent the conrse of the wind earfents; such as 1 interpret them to be. Secondly,
there sre the red sud black maps, reduced con by hend, from my own matiusetipt charts,
which contain sbout 200 observations. Thirdiy, there are the phow-hmwm'ﬂ s of all the 93 days
in & separate map. 1 dvew these last, from my printed materials alone 3 they are of interest
as showing the class of exrors into which one is lishle to be lod by thie employment of too limited
a number of vbservations, and are intended to be compared with the far more trustworthy red and
black maps. These are aceompanied by arrows that refer to groups of chservations, in justifieation
of my lines of wind currents,

Considering the vemarkable interest now testiied by the Englisit public in the law of gales,
the lengthened and repeated notices in the Journals during the progress of each of thmn, aud
the energy which the Meteorological Depsrtment of the Board of Trade shows on those occasions,
T should think that misiature dingrams like those I have given, weuld be very proper subjects
for publication ; they would be more intelligible and precise than columns of verbal explaniation,
and the jus tory charts of observations might be published at leisure. As an example of
what I mean, the foliowing ministure woodent, which was reduced from vy MS. chart by
Photography-—

Mar. Dee. 13th, Morn, 15t AR 1iths Morns 1th, AR ¥tk Even. 184k Morat.

Cherge frovt 3 South o & West Gale.

embodies all T have been able to conclude from the obser7ativns of about 150 stations concerning
the change of the wind during the December gale of 1861. It wonld only require rome previots
organization, to sccure the necessary returns by post long biefore the interest of the event had
passed by,

It requives practice before the lines on the diagrama can be drawn inan effective manner,
1 proveed by laying short heavy narks on iy manuscript chart, wherever the general divection
of the Wind is wnmistakeable ; next I push about the marks, as freely as the conditions admit,
until they stand af convenient distances apart, and teil their tale den-r!y, then I mark the places
whers 1hev stand, and afterwards brush them away, This, bowever. is not all ; for attention has
to be paid to the convenience of comparing one map with another, and the lines in each of them
should have & distinet relation, wherever it is possible, with those of the map that preceded it
Where the wind is wholly unchanged, the lines employed to represent it should be the same in
number, and occupy the same position as in the previous map. Where, as is more nsually the
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case, the direction is somewhat altered. the lines should be made to differ no more than the
slteration requires.

In studying the wind in my 93 photo-lithographs, it shonld be recollecied that as the weather
is often slow in change, the printed ¢harts which precede and follow the one wnder examination
will throw fresh light npon it; secondly, the sidle charts will be found very valuable; and
lastly, the wind in the mountasinous purts of Furope (which is to be made out from the diagram
A. 1 on ilie fivst page,) is =0 complicated that it had better be sltogeth

I must warn persotis who may hastily compare my deduetions with thc original charts, that it
requives patience and some training of the eye to interpret the wind currents satisfactorily. Had

he stations been more numerous, local deviations would have lalanced cacli other, and been
lost in the mass ; but here, with only %0 stations, they confuse the eye, With the still fewer,
and less fr('quvm, observations that metearologisis commenly employ, and the morve limited areas
they deal with, there is wide room for fancy, especially when the air is much disturbed and
throwa into eddies, The direction given by tion will often be so flatly contradicted by
an adjacent one, that chviously both cavnot be indications of the smms great system. Then
atises the i;‘h‘“?ioxi. which of the two is to be ignored ? Exercicing the right of cceasional
suppression and slight modification, it is truly absurd to sce how plasti
obaervations become, in the hnnds of men with preconceived ideas. I
they will find them everywhere ; so with winds blowing to cor
centres,  The advantage of numeres
tie photo-lithographs of the 200 =

¢ a limited number of
wish o see cyelones,
s, or winds blowing from
stations in the ease of wind, is well seen by comparing
ns with the Chaits of only 50 stations that refer to the
same days. Not only is there a delicacy of enrve to be deduced from the
wholly invisible in the Chariz, Lut the very essence of ihe mode in which ibe
its changes, is hidden or even misreprosented in the latter,

The original MS. charts of the winds will be deposited in the libvary of the Bridich
Meteorologival Soeiety, where sny member of that Society, who might eare to do s, would be
abie io satisfy himself of the dats upon which I have fonnded my representation of the currents.

We have now geen that the direction of the wind ( mw}tom 1z the depth of its current and
other winds moving in various divections ab higher altitudes), can b(* i
sue that T 4 have indieated it 5 Y :
by dmwmg them with sn unsteady stioke, The movemenis of the wind are on the plane of
the earth, and can, therefore, be described by directive marks ou the plane of our paper ; but the
other meteorologival elements are of a difforent chavacter, and introdnce a * third dimeusion.”
They reguire a similar pictorial treatment to that employed for geographical elevations ; in other
words, areas of elevation and depression of the bavomeier, &e., must be pictured by contour lnes
and shadings, on the same prineciples as mountsins and valleys. I have used shaded iypes,
@, ¥, ©, O, in the printed Barometrical tables, the intensity of shade representing the
divergence from an average ; and two colours, the one for excess, and the other for deficiency.
They seem 1o me to be clear so far as they go, but the curver of nature arve represented at a
serious disadvantage by the mosaic work of types. Far better ore the red and black lithographed
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maps of baroweter and thermonteter, drawn upon this prineiple wugh  with  different

shading. Thoey were compiled by placing marks like small chessinen, on the printed charts and
drawing contour lines round the areas on which I found them grouped. In doubtiul eases, 1
referred to my unpublished materials, and in the outlying corners of Ireland and England was
able to make considerable though eritical use of lighthonse returns. I have taken the total
barometric pressure, not subtracting the vapour tension, veduced to the level of the zea and to
32° Fabr. 5 and the thermometer, as reduced to the level of the sea, sllowing 1° for each 800 ft.



1 bmapine the new art of photo-zincography {(or -lithography) as practised with such re-
markable success by Sir Henry James in the Orduance map office, and more recently by
others, is Likely to be of importaut service to meieorology, It is not to be expected that the
meteorologist should work delicately, like an artist, nor is it ndvisable he should waste his time in
making fine strokes. He nuturally writes with a free hand, draws his lines boldly, and ultimately
prodaces a large chart, from which a clean tracing is readily made, that looks well enough at a
disiance, but would be too coarse and far too Lulky to lithograph in fac-simile. At this stage
the new process comes in most helpfully ; for it throws the rude ontlines and thick touches of the
manuseript into a delicate miniature on & sheet of ziue, or ou & lithographic stone, ready for the
privier o cover with ink, and throw off his impressions, exactly as fram any other lithograph.
One maiter is, however, essential, which I am sorry I did not attend to sutficiently in the maps I
annex, namely, to draw or stamp the marks with o sharp and densely black stroke on perfectly
clean paper. Therefore, though the results are perfectly effective, they are coarse and do not
exemplify the process in the way it deserves,

1 may state that on enquiry of the srtist {Mr. Rumnage, 8, West Brighton Crescent, Portobello,
near Edinburgh,) who wmude two of my photo-lithographs, I found the cost of producing 100 copies

<o

of & reduction from & clear chart, was at u less rate than 3¢, a square inch, every expense included.
But while praising photo-lithography, I know to sy cost that this art is by no means so maiured,
as 10 be universally praciised with succers.  The black and red sheet was to have been made by
London photo-lithographer of considerable pretension, who, after detaining the MSS, for haif & year
gent me his results so ill executed as to be wholly unfit for publication. I was ultimately obliged
to have the yoaps lithographed in the ordinary way, as they now appear. I regret the absence
of delicucy of outline, which photographic reductions from my original MS. would have shared
with the little woodcuts, I have inserted above.

Errata.—1 bad intended drawing up a table of errate, and am sorvy to acknowledge they
would have been numercus ; but reflecting that the observations I received are all Hable to
errer, I thought it best tolet the charts tell their own tale.  Whoever works at them will find
obyious irregularities to the extent say of one in ten records. These, whether due to errors of
the press, or of reeord, or to local peeuliarities, must be thrown out of consideration. Some
barometrie readings have a constant error, but the errsta are not numerous cuocugh tfo create
real difficulty.




METEOROLOGICAL RESULTS.

Those which T have to offer on the present oceasion lic comparatively on the surfa
aim thus far has been mainly meteorographic. I may claim credit for myself in having
considerable cost and labour, as many ohservations relative to this one month of December, 1861,
as are published in the Weather Reports of the Meteorslogieal Department of the Board of Trade,
during on entire year, to say nothing of the numerous forms under which these, and still more
abundant materials, are illustrated.

The surface that is mapped in these Charts, is inconsiderable when compared o the area of
the whole earth, but is far from inconsiderable when compured to a stvip reaching from the Equator
to the Pole, and therefore containing every climate and nearly every meteorological pl
which the earth affords. The space they include, extends from the 42d fo the 62d degree of
north latitude ; consequently & similar ovea added to the north would include the remotest Arctic
regions, while one to the south would dip far into the trade winds, and another still further to
the gouth would almost include the Equator.

Bearing in mind the vastness of these aress, it may well astonish us to find frequent wind
currents sweeping with an unbroken flow neross our Charts, being obviously portions of enormous
systems which far overpass their limits, and probably connect the winds of the tropies on the one
hand with those of the Arctic civele on the other.  Still more surprizing is it to remark the
simultaveity of the wind changes. We may see systems of currents converting themselves into
entirely different combinations, with perfect unanimity throughout the whole area over which
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onr observations extend, showing the rapidity and the distance to which every aerial Impulse is
communicated, or, in other words, testifying to the remarknble mobility of the air. Tt ix difficult
not to conelude, even from these limited series of weather maps, that ordinary changes of wind
and sky have their sourees in far more numerous and distant regions than is commonly supposed.

These maps bear festimony to the shallowness of that lowest stratum of the atmosphere, the
movement of which eauses our winds. We observe that the Alps form a barrier which the
winds rarely overleap without change of direction, and that the mountaing of Eastern Germany
usually divert them. No ovdinary liquid can give an idea of that combination of mobility
and thinness that characterizes the aerial strata, unless it be & film of oil lyiug on a pool of

water.

Many meteorolegists will vefer with eagerness to these wind Charts, to see how far they may
confirm or oppose the theory of eyelones. I deduced from them, as was explained fn « short
memoir read before the Royal Society, (see Proceedings 1863, p. 383) that they testified to the
existence, not only of eyclones. but of what I ventured to call “anti-eyclones.” If the lines of
wind eurrents, in the black and red lithographs, are compared with the baromotrieal charts imme-
dintely above them, one universal fact will be found throughout the entire month. Tt ix that on
a line heing drawn from the loeus of highest to the Joeus of lowest bavometer ; it will invariably
be cut more or loss at right angles, by the wind 3 and, especially, that the wind will be found to
strike the loft side of the line, as drawn from the loens of highest barometer. In short, as by
the ordinary well-known theory, the wind (in our hemisphere) when indraughted fo an area of
light ascending currentz, whirls round in a contrary direction to the movements of the hand of 2
waich, so. conversely, when the wind disperses itrelf from a central area of dense descending
currents, or of heaped up atmosphere, it whirls round in the same direction as the hand of &
walch. I confidently appesl to these maps, and especially to the original MS8S. whence these
charts have been reduced, to confirm the theory. I aunex four woodeuts that I had mude before
the iden of anii-cyclones had occwrred to me. They were intended to illustrate the different
systems of winds that Llew during the month, They are not so accurate ns might be now
deduced from the red and black charts, for they were only based on the printed observations,
Neovertheless they will serve our purpese,
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Des. 1. Usnlone. Do, 34, 15, Uyrlous,

Many of the charts during the continuance of the gales, and especially the sidle maps of
December 10th and 1lth, show gentle winds and clear sky in close proximity with violent
starms, They testify to the value of warnings telegraphed to a whole line of const {rom a ceniral
office, whenever gales are known to be blowing at particular stations.

The areas of barometric elevation and depression are enormous, and in their ain features
very regular, They are easily recognized by the lithographed maps, in black and red. Thers
i 1o case in which the Charts include the whole breadth or length of any one of these areas,
and there are cases where clearly not one-half of them is included, yet the map is abont
1,200 geographical miles in height, and 1,500 in breadth. They do not move with regularity,
ridge behind ridge, like waves of the sea, but they are ever changing their contours and their
sections. They also vary in the speed and direetions of their movement of translation.

In addition to these great fluctuations, there are numerous smaller ones, and it oceasionally
happens thai the barometrie readings have a widely-spread tendency to show marked though
minor irregularities in adjacent places ; or. to use an intelligible though inaceurate metaphor,
there are violent ripples on the great barometric waves. My data are wholly insufficient to do
justice to these minutim. In Switzerland, where the moantaing retard serial equilibrium, the
harometer seems very irvegular in respect to those few stations which T have had spaee to insert
in my maps. 1 fear. however, there has been some misunderstanding here, 22 10 My request to
Jiave the barometric observations reduced to the sea level, and to the temperature of 32° Fahrenheit.
No doubt when the Swiss meteorologists have set in action their purpesed 80 stations, snch
irregulurities as may really exist, will become pecnliarly insiruct

I caunot see in the maps before us that suriace winds have always had much influence in
causing or remedying the great barometric variations, and conclude they were frequently effecied
in the regions above our ken, The areas of enlm are generslly those of highest barometer, never
those of very low barometer. They are invarisbly the cenires of partial whorls of wind, or are
The winds adjacent 1o calins are nearly always geutle and

rituated between conflicting currents.
eapricious.

The westing of what was originally a Sounth wind snd the easting of North winds, due to the
“convergence of meridians,” ix uppavent, but only in a slight degree. It is masked by the
cyclonic and anti-cyclonie curves.

1 do not find the temperature of the same wind fo be so uniform as I should have expected,
There is, however, one marked condition of temperature and clond in counection with the wind,
which is persistent, beantifully marked, and full of interest. During the Jatter third of the month
a phase of weather prevails with much variety of deiail, bnt stendy in its main featnres, and is
well illustrated by the side maps of December 21st aud 25th. A westerly wind sweeps across
the North Sea over Belgium, Denmark, and Germany east of the Elbe; . e
it is accompanied with a sky that is invariably overcast, and with a warm
temperature. This is sharply bounded by an area of confused wind, of perhaps
100 miles wide and 500 miles long, that shifts its position in the land between
the Rhine and the Elbe. Here the sky clears considerably, aud the air is
much colder. West of this again ix another area aiso sharply bounded, where —
the sky is absoluiely pure, the cold intense, and an enst or north-east wind has plunged down

upon the earth.
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