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Tue accompanying Charts and Maps are coniributions to s branch of Mereorology which
is theoretically divisible into two separate portions, though they may bs more or less united o
pructice, sod it is convenient to clase them onder s single term,—Meteorography.

T menn by that phrase, 1st, the art and praciice of fnbelating Olservationa which have been
made simuoltaneonsly at numercus stations, each record being inseribed in the geographical
position of the place where it was made; and, 2udly, the subsequent step of delineating the
General Resnlte of the Observations in a pietorial form.

When lists of observations are printed in loe sad columm, they are in too crude a slate for
employment in weather investigations ; after their contents have been sorted inte Charts, it
hecomes possible to comprebend them ; Lot L requires meteorographic Maps to make their
mesning appurcnt wb o glonce,

The necessity and character of the double procese I have deseribed, may be illustrated by
the well-kknown methoda ﬂmplnjud in [_'.-mgra.ph}". If liste af latitodes, Inngimdea, E!ﬁtl.tl'lL‘:E,
angles, and itineraries are laid before w Map Maker, he iz able to elaborate the shapes of mountain
ranges, the eourses of rivers, and the irregularitics of coast ; but to srvive at theee desired resnlts
he must profract his materisls, by placing each datum upon a chart in its proper geogrephical
position, His next laboor is critical and artistic ; he has to weigh conflicting observations, to
make the best of omisions uod obvious irvegulavities, and, finally, after deducing hiz resulis, o
delinenie them in a map, in order to give permanenee 0 his ideas, and to make them intelligible
to others.

A seientifie stody of the weather on a worthy senle, seems to me an impossibility at the
present time from want of aceessible data, We need meteorogruphic representations of lnrge
arems, as facta to reason upon, ns urgently ae experiments]l dats are required by students of
physical philosophy,

Meteorologists are stranrely behindhand in the practice of combining the materials they
posdess,  Thers are more than 300 skilled cbeervers, using excellent instruments, scattered over
Dritain and the Continent, who trangmit observations taken thrice daily, to Metcorologienl
Societies or Government Inetitutes, Desides theso, are the smne number of Lighthouse keepers,
who transmit pood retiens, of ot least wind and cloud, to one or other of the three great Lighi-
house Boards of Britain, Lastly, many observers publish independenily.  Yei thronghont thie
mugs of lobour that practice of general combination is absent, which ie required to atilize it oe it
deserves, No mesns exist of obtaining necess to any eonsiderable portion of these observations,
without great coat, delay, snd uncertainty ; much less are they to be obtined io s * reduced ®
and never in a meteorographic form. The labour of & meteoralogist who stadies the changes of
ihe wenther is eénormoud before he cam even get his materiale into hand and arrive ot the
atarting point of his investigations, In the ordinary eourse he haa to apply, with doubiful
chanee of sucecss, to upwarde of 10 Meteorological Institutes in Britain snd Barope, for the
favour of secess to the origioal decuments reeeived by them, and to fully 30 individoals besides.
He haa next to procure copies, then to reduce the borometer and thermomeler readings o a
commen measure, and, finally, to protract them on 4 map.

I fewl that all this dry, Inborione, and costly work, which has (o be undergone independentiy
by every real student before he can ventare a step into the scientific part of his work, is preciscly
it which should be undervinken by Instituies established for the advance of Meteoralngy., A
debt of gratitode is doe to Admiral Fitz Roy for hiz methodical daily reporés of obeerva-

METEOROGRAPHICA,

tione made at 20 Englizh and 5 Foreizn stations, bat I believe them to be insufficiently nuinerous,
extended, or frequent to afford a just knowledse of the winda even ol n peneral kiod 3 and
I think it would have beean & most velunble addition to the oetevo Bloe Book (T trust it will
be annoal) published by the Beard of Trade if it had included an extended list of obscryns
tions collected ot leisure, instend of n mere reproduction of the telegraphed westher reporte.
The materials existed in readiness for wse, and the expense of printing them would eertainly
not have been more considerable than that of the copious extracts from loghooks, which
were inserted, and which they would have advaniageously superseded. Kecords of this
dezeription would be many rimes inercased in valoe if, instesd of being printed in lines, they
wure printed compacily in squares so s to fall in eome degree under my first division of
meteorographie chmts,

Tlas, |855] 10 coand fop J B9 2087 Wind NNW.  Foree 2. Clouds VI.
: ns i 1 Therm. $4°  Excees above Wet Halb 17, At London.

Or beteer still, if on srrow head repluced the letters NNW. T am supposing the tables to be
printed in line and colomn, ewch square containing the observations made at o station whose
position is somewhere or other within the square, and more gecurately determinable by a standard
churt of reference, or by the inseription of lativudes and longitudes, fnsiend of 5 neme, in the case
of sea observations,  Still more desirable would it be if, in addition to numerical tables, the Board
of Trade were to publizh a eeries of emall meteorographic Mape, like those I sppend, and which T
will ehortly descrihe.

A sustuined seriee of poblicationa of thia kind, extending over two or theee years, would
give an extraordinary impetus to the sclentiile study of Meteorology, They would supply the
necesgary moaterials in n manageable form, for arriving at a general knowledge of the distribution
of the various elements of the weather ; they would afford means of festing the extunt theory
of © forecasis ™ with a rigour impossible at the present time, and they would necessarily
improve it

I extensive tables of redoced obeervations were iesned in England, wa might look for the
co-operation of Meteorelogical Tnstitntes on the continent (who already pullish voluminoualy)
in following our exmmple. The couflict of different Mensures would create no sericna difficyliy.
All Germany uses Reaumur and Parie Feet, as France, Belgium, Holland, and Switzerlond use
Centigrade and Mewres.  Eorope is thus divided inte three grest seetions, each maintaining o
common system of Mewsures throughout ite whole srea, and eo far complete in ilzelf, Each
eection might therefora be represented by sepurate tables, and it would Le no serions tronble o
eollnte the throe together, if they were printed on the same scales and projeetions. A Meteoro-
logical, like a Geographical, Map ia independent of Units of Measurement.

Hunlertnining the views I have expressed on the necessity of metenrologicn]l Charte and
Maups, and foeling eonfident that no representation of what might be donw would influenee
Meteorologista to exeoute what 1 hove deseribed, so strongly as s practical prool’ (het it cownld
b done, T determined to make a trial by myeelf, and to chare the entire ares of Europe, so fur as
metearological stations extend, doring one entire mooth, and 1 now publish my results. They
eonsigt, 1ef, of a printed serics of morning, afternoon, &nd evening weather elwts, of sacl of
the 31 daye of Decomber 1861, making 93 maps in all, each of which contuing about B0 giationa.
20, A printed series of 14 maps oo s fourfold eeale, one to such open page of the book, with
the ohject of illustrating in greater detail some portion of the weather chunges there represented.
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Gth, A photo-tithosraphic reduction of a tentstive MS. diagram, showing the wi

photo-lithographic reduction of seven maps, showing the nature of the changes of

exeeption of the Zod snd Gth of the above serica, srery map ineludes the same area.

annexed to it, on the seale naed thronghout the set.

separate stations, asking for reduced observations during the then eoming meonth o

vesuleant churts,  Observers are seattered noequally over Egrope, and in the case o
promised me retarns, the ingguality wue still more sonapienous. . 1 had therefore to
dleficioneies as I best could, partly by the special kindneas of men of seienee and part
ol docwments teansmitied, nob to me, bat to the diTerenld meteorologival Institutes,

tolild (superficiad} geale in the esse of Germany and about o six-fold in that of Britain,

my materinls, whoether published or nopullished, has been more or less utilised.

to give a just general idea of the baromeler snd thermometer ; and that the scale of
mapa is nearly, if not quite suflicient for wind and rain,
Tt muy interest those who are not acquainted with the present selivity of Maten

are mnde thrice ¢ day,  In addition to those mentioned in the following list, are a la
of individuals who observe regulnrly nnd puhlish ocensionslly, bot do nol frsnsmit
vations to any Institute.  This list is approximntive only,

Hallast Board, Dublin, for the Irish, raty of the sevirsl Hoards,
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41, A printed anmmary of the barometrie heixhts eorresponding to each of the 93 mape, also
included in the body of the book. These arve followed hy—tth, A Hihographed map in ved and
black of the borcmeter, thermometer, rain, sad wind, corresponding to each of the 95 maps.

nd cureenis

during ench of the 93 epochs of obsorvation. This ie based on the printed materials alone, Gth, A

the wind in

Britain doving a gale that occurved in the conrse of the month, which happen to Le imperfectly
represeuted lo the ovdingry charts,  Tth. A photo-lithographic reduction of four of my cedinary
ME. wind charts, to illnatrate whet T shall hereafter deseribe sg 5 anti-eyclones,”  With the

T'he Mg

und chirks hive been deswu oo various scales, bt each separste set Tws & map of Europe

Suwroes of Informetion.—After communication with most of the leading meteorologists of
the continent (to many of whon, especially Professors Quetelet, nnd Buya Baller, and the late
Professor Keeil, T mn under great obligations), [ forwarded circulars and blonk schedules to their

I Deeember,

and promising in return, to those who falfilled the conditions of my eirevlar, a copy of the

f those who
s pplement
Iy by eopies

The result was, that T eonld 5ot fiod epough stations to #1l every part of & chart of Europe, if
iE Wwers le']l.h’-l’] o1l & |;’1|'§~|’_—|' apmle thinn that which 1 '|”|-||:.|} H-ll.[U].'.ltL"l‘. Lt T hed mad erinls for & four-

I thereforn

compromized the diffiealty of I.]i.E]JI’.IE[:IEg my numericsl materials to the hest advaniare, hJ.' :iEEL'I.EI'lE
& 1_'|.||||.l:-||'ﬂ!-F- pariea of amall gu_*m_*rul Charts and ocensionnl  1llostretions of '['H':'l'iil'.l'm":l aof theitr
aren on o larger seale, instond of a few large comprehensive sheets, as T had originally intended.
I aleo issmed the numerons lithographs which T have slrendy degeribed, in which the whole of

I think the

stafions in my main series of printed charta are olose enough, if the vaeant arens were filled up,

tha T4 side

nr-lrgi:-l #, i

learn the number and distribution of regular atatione in Lurope, where securnte obeervations

rge mamber
their obeer.

but neither

enpurisl authn

Mambsr I
af Obsetvers,
i British Meteorological Society includes Enelund snd Wales,
Treland wor Seotland.
fis Heotch Meteorological Socioty.
Trivity House, for English lighthousce, K reburnn of the wenzhor aro permilted to
Lighthouses { Northern Lights, Edinburgh, for the Scnteh, &;;ﬁ:ﬂt::.uukﬁhﬁ“u nl'u_tilll:;[m ko privato

i Royal Observatory, Brossels. Trofessor Quelelel.
G . Royal Ubzervatory of Tirecht.  Professor Bovs Ballo,
il Meteorological Soeiety ( TheGovernment Statistics]l Office’, Barlin,  Prof. Dove,
120 Meteorolozrieal Insticute of Yieona, {The late Prolessor Kreil.)
“ﬂ?m'ﬂ‘&tttmnlvugl Meteorological Institute of St Tetershurgl,  Professar Knppler, {tﬁ"nfﬁm‘*ﬁm

The 25 returus isened by the Board of Trade, sud the 30 others, printed for private airenlation
by M. le Yervier, are only made onee o duy, and are therefore exeluded from this st ; neither do
I mention the continental lehthonses, for 1 do not know how fur the wenther is obaerved with
regalarity in any of them. I might hnve added the logs of shipe, of which many wre forwerded
to the Board of Trade.

There was no central institute in Switzerland, though there are muiny excellent oheervers,
sl there were schemes for instituting & wide system of Swiss simultaneous ohéervations ;
neither was there soy recognized Instifute in Denmark or Norway, Whether by wecident or
misunderstunding, several promised communications from Denmark have never reached me, b0
my great regred, for ite weather wes closely linked with onr own, From Sweden I conld obisin
nothlng, from Franee next to nothing, from Bavaria only the valuable obssrvations mada ot
Munich, From Italy T had cousiderable hopes held out to me, but little fiait,  The interisr
ol Trelend ia wrelchedly represented, and would have precented o gap, like Franee, were it not
for two cminent astronomers wnd some chanee mecistance besides. Thic is o sorlons deficiency,
for Ircland holds & very important meteorological position in reapect f0 England, I was alao
unfortunate in the aceidentnl wbeence of reports from lighthonses on its eastern coast.

Every achedule of returns bears, us Meteorologists are aware, some intrinsle evidenee aa (o
its own value, which is strongthemed almost to certainty by eollating it with returng from
adjncent atations, Now, T ean mmost gladly testify, that of the numerouns light-keepers whose
returng, Ly the especial kindoees of the Ivish and Seoteh Boards, were transmitted to me, und
to which, by the fuvour of the Trinity House, T was permitted neeees, the preat majovity were
distinguished by a most. painstaking exasiness, I belisve they would make valwable obscrvers
of all the elements if their harometors were put in order, their thermometers properly exposed,
and instruetions given them to rednee their barometrin rendings to the nearest hundredih of an
inch. I hoave used several of their barometrie returns in compiling my symbolie tables, though
they were not sufliciently secavate to print i the charte,

The lighthouses on the French conet (whose returns failed me ot the last), and these of the
North Bea and Baltie, ought to supply & valusble cordon of metevrological oheervers,

Charts of Numerionl Record—My 93 printed charte contain a selection {rom iy materials,
printed in their proper geographiesl positions ; and they do & little more than this, because T
biave represented piclorislly two of the weather data which admit of being securntely expressed

Ly symbols. It §s evidontly quite se precise to nse the symbols U \J, \h ns the letters
M, NEW, and NW, while the former have the slvantsge of telling their tale direetly to the
T + « « pxpress five states of the

i Wi i
TR
[ |
Is 1
I | (R = i

il 1

sky,—entirely elonded, mostly, lwlf, fm;- Llnuﬂ.ﬂ:, sud none at all ; ond thess are as Mmany
varieties as I cared to ipsert. The diiculty is greater with the other records.  We want to
depict the barometer to the nesrest hundredth of an inch, whils its range exceeds 21 inehes ; in
other words, we have upwarda of 250 possible variations o register. Aa these are far joo
nuwmerous {0 be attempted by depths of shading or difforences of eolonr, we have no other option
than to make yse of numerals.  Ax with the barometer, so in a less degree with the thermomcter ;
the distribution of moisture is perhapa to be mnouged graphically.  Agnin, the size of the chart
iner¢ases in direct proportion to the share oooupied by the individasl symbole, and & volume of
large maps is a serious inconveniencs, il is loo embarrassing for frequent uee, it requires space to
he epread out upon, trouble and even etrength in haedle it, snd the waps cannot be examined
without standing and bending over thein, I eoncluded, from these eonziderations, thet my
problem was to fix upon cloud and wind symbels, und 1o print the rest in figures with the uimost
compaciness.  Afler many experimenis I adopted the preseut system, and hed types cot on
purpose. I gratefully ackoowledge the assistance of mny friend Mr. Willism Spottiswoode, Her
Mujesty’s Printer, in bringing these typographical attempis (o a suecessfal conclusion.

eve,  With similar precision do the serica

f
A
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Meteorographical Maps—We will now leave the subjeet of churts of were record, and
eonsider the method of embodying their tesnlts. It takes a vast number of co-ordinatea to
determine the course of any irregular line, and s sill preater number of pieces of mosale or
siitches of tnpestry to express a very simple pleture | 8o, conversely, a few judicione sweeps and

alindinga of o dravghtemoen's pen, may eobody (he simulaneous obsetvations of husdreds of

meteorologists,  The ullimate condenaation of bulky veporta info small intelligible maps s the
object we must keep stedfastly in view.,

Owr first diffiealty iz to map five elementa which refer to the same area and motoally affieet
each ofthery vie, wind, cloud, barometer, thermiometer, and moisture, I shoold fear 16 was
hopeless to expect to combine (hent all without confusion in one or even into two maps ; bul,
lot that be as it may, we have first to consider good plans of defineating them separately, The
eoutse of the wind (on the enrth's surface) sfforda no difficulty, and the principles on which
1 have treated it are pretty satisfactory. First, there are the photo-lithographic maps of two
wales, and of four selected epochs, roduced from my own manuscripl | they coniain, i a emall
thongh legible form, the original observations, se a justification for the bold lines drawn through
them, which represent the course of the wind currents, sueh as T interpeet them o he,  Secondly,
there are the red and black maps, reduced coarsely by hand, from my own manuseript charls,
which contain about 200 ebservations, Thirdly, there are the photo-lithagraphs of all tha 93 daya
in o separate map, I drew these last, from my printed materinls alone ; they are of Intorest
a8 ehowing the elass of ¢rrors into which one is liable to be led by the employment of too limited
& numhber of obeervations, sad are intetded to be eompared with the far more (eostworthy red and
hlack maps, These pre sgeompanied by arrowa that vefer to growpa of observations, in justifieation
of my linea of wind eurrents.

Considering the remarkable interest now testified by the English public in the law of zales,
the lengthened and repested tiotices in the Journals daring the progreas of each of them, and
the energy which the Meteorological Department of the Bosrd of Treade shows on those oeeasions,
T should think that ministorg disgrams like those 1 have given, would be very proper subjects
fior publication ; they would be more intellizitle and precise than eolumng of verbal ex plastion,
and the justificatory charis of observations mighe be published at leisure. As un exsmple of
what I mean, the following miniature woodeut, which was redoced from my MS. chart by
Photography—

Mar. I 1%h: Moo 1ath, Al p2ik; Fren. k. Moo 17ah. Al Fithe Fonili i@th. Mo,
ST S = — = = +
1-"‘.'-_‘. .II". l'li 15 P :.:.. = ! i
G 2 A R VS s T g 2] ni |
R ] o o, 4 ] — -4 iy |
| whed g P i 1 | I e W e Tt T
Shodl s O e T4 O e R = PO [ ANS) et

Changre fram & Bouth to 2 West Gale, From s West tna Korth Gale,

embodies all T have been able to conclude from the observations of about 150 stationa eoncerning
the chonge of the wind during the December male of 1861, It wonld only pequire some previons
preanization, tu secure the ncecssary returns by post leng before the interest of the event hed
= -

passed iy,

It roquires practice befure the lives on the disgrame ean be drown in un effective manner.
I proceed by laying short heavy marks oft my menpseript chart, wherever the gene_ml dlrection
of the wind is unmistakesble } next I push about the marks, as freely as the conditions admit,
until they stand st convenlent distances apart, and tell their fale clearly, then I mark the pleoes
where they stand, ond afterwurds brosh them away. This, however, iz mot all 3 for attention has
to be paid to the eonvenienoe of cnm]'uari;n.g ote map with asother, and the lines in each of them
shonld have n distinet relation, wherever it is possible, with those of the map that preceded it
Whete the wind is wholly unchanged, the lines employed to represent it should be the same in
number, and oeenpy the eame position as in the previous map. Where, ns is more usoally the

ense, the divection is somewlint aliered, (he lines ghoald e mads o diffier 0o more than the
alteration regulres,

In studying the wind ia my 93 photo-lithogeaphas, it hould be recollected thad as the weather
te often slow in chamge, the printed charts which preceds and follow the one under examination
will throw fresh light wpon 6 seeoudly, the side chares will be foand very valushlo; and
lastly, the wind id the mountainons parts of Eorope {which i# tu be made out from 1he disgram
A. 1 on the firet page,) 1s 50 complicated that it had becter be altogether igrnored,

I muoat warn persons who may hestily compare my dedoetions with the originoal charte, that it
requires paticnes and some training of the eya to intevpret the widd corrents satiefactorily. T
thia stations been more nomerous, loes! devintions wodll have balaneed sach other, and been
lost in the mass ; but here, with only B0 stedlong, they confuse the eye. With the still fawer,
and loes frequent obeervations that metcorologiate commonly employ, and the more limited areas
they deal with, there is wide room for faney, especially when the air s much distorbed snd
throwa into eddies, Tha direetion given by one station will often be so flatly contradicted by
an adjacent one, thet obviously both cannot be indieations of the ssme grent system. Then
arises the question, which of the two is to be ignored P Exervcising the right of cecasional
suppression snd slight modificntion, it i truly absord o ses how plastic o limiled wswmber of
obeervations beeome, in the hands of men with preconceived idens.  IF they wish to see eyelones,
they will find them everywhers ; g with winds blowing to centres, or winds Wowing from
centres,  The advaninge of pumerous stations in the ease of wind, I3 well seen by comparing
the phote-lithorraphs of the 200 stations with the Charts of only B0 stations thae refer 1o thy
same days, Not only [s there s delicaey of curve o be deduced from the former, which s
wholly invisitble in the Charts, but the very essence of the mode in which the wind has made
its changea, i hidden or even misreprosented in the Teiter,

The original MS. charts of the winds will be deposlted in the libtary of the Tiritish
Meteorological Society, where suy momber of (het SBoctery, who might eare 0 do o, wozld Le
abla to patisfy himsclf of the dita npon which T have founded my representation of the cnrrents,

We have now seen that the divection of the wind (neglocting the depth of ite onvrenc and
other winds moving in various directions ab higher altltudes), can be casily represented. T also
gee thot I econld have Indicated its force by varying the thickaess of the lines, and its irregularity
].l_'.-' -il'aw[ug them with an |||1-,'I:4_-:|_-|]}r stroke, The movements of the wind are on the ]'_.]zlul_-: (318
Ui eanth, sud can, therefore, be described by directive marke on the plane of our paper ; bae the
other meteorological elements wre of o different charmcier, and ntroduce o * thivd dlmension,”
They require a similar pietorial treatment to that employed for geographieal elevations ; in other
words, atess of elavation and depresgion of the harometer, &e., must be pictured by contonr lnes
and shadings, on (he sime principles as mountains and valleys, I have used shaded types,
@ % @, O, in the printed Barometrical talles, the intensity of shade representing the
divergence from an average ; and two colours, the one for cxecss, and the other for deficiency.
They seem to me o be clear so far as they o, but the corves of nature are reprezented ot o
serlous disudvantage by the mosiie work of {ypes.  Far better ave the ved aond black lithographed

T, L3 En B,

a o —

maps of barometer and thermometer, derown opon this prineiple though with different

| &
1
Taroameter.

ehading. They were compiled by placing matrks like small chessmen, on the printed charts and
drawing eontour lines round the areas om which 1 found them gronped. In doubtful cases, 1
referred to my unpublished matevinls, snd in (e outlyivg coroers of Irelund and England was
abla to make opsiderable though eritical vse of lighthonse returns. I have taken the total
buromeiric pressure, aof subfracting the vopour fension, veduced to the level of the sea and to
32 Fahr, ; and the thermometer, as reduced to the level of the sea, allowing 17 for each 300 fi.

s - i " . o o
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1 jmagine the new art of photo-zincography (or -lithography) ws practised with such re- | ofa J.'n:duul:,iunl from & n:I!aar_ chart, was at » less rate than 3d, » Bqare il:nlh every cxpense ineluded.
markable success by Sir Henry James in the Ordussce map office, and more recently by | Iut while praising phuiu-ll;:t.lmgﬂl'a]:h}', I knw.: to my cost that this art is by we weans s0 matared,
others, s likely to be of important service tu meteorology. It is mot to be expeeted thut the | a3 to bhe universelly practised mth_ suceces,  The r'I:-Im.'k il red vhear- Wal: b hﬂ"?f!-‘bﬂﬂ-]:ll. mu.;i:.- by u I
meteorologist should work deligately, like an artist, nor is it advisable he should waste bis time in | London photo-lithographer of eonsiderabla pretension, who, after detaining the MS8. for half & year
making flue strokes, He naturally writes with n free hand, drawe his lines boldly, and oltimately gent me his results a0 ill u:anubad as to hcw.whnlly nnfit for publication, T wlus-l ultama,t.]tflg nhng-ur,-u]:
prodoces o large charl, from which o clean tracing is readily made, that looks well enongh at o . to have the mape Illr.hq}gra;:-hﬂd. in thu u.rfl_umry w:a::r, as they now ftp:p-mr. regret the a.hmnu.
distance, bot would be too coarse and fir oo bolky to lithograph in fac-simile. At this atage | of dc-].i-_-m-?r of outline, which 1:|I.rl_||m;mphm reductions from my original MS, would have shaped
the new process comes in most helpfully ; for it throws the rude ontlines apd thick touches of the with the little 'I.Tﬂ-l:l-r]ﬂllt-ﬂ, I have lﬂjE_hrt-l.'ll above, g ; T 1
munuseript into & delieste miniature on » sheet of zine, or on w lthographic stonc, ready for the i Errata.—1 had intended drawing up a table o “”""1"“1_ I rt':'d tfw;lﬂ‘]iﬁd I":F (
printer o eover with ink, and throw ol his impreesions, exsetly as from any other lithograph, wonld have I_w_u:r_u numerona ; but reflecting rJna:l: the uha::rmn::ms 1 1431::51;:3 m] B e L'mz
Cine matter s, however, essentinl, which I wmo sorry 1 did not attend t0 gufficiently in the maps I | eITOr, I Eimught 1:: .I'Wt o lot the charts tell tl::.-_:r own tale, Whoever ~|=.'+:|ch!]=31I .Mﬂt :em wi :
snnex, namely, to draw or stamp the marks with o sharp and densely black stroke on perfectly | obvious irregulurities to the extent say ufl' ape. in ten n:uurdns.l These, :{I'm Lr.d;:-tt.u E:Tu;; o
clenn paper.  Therafore, thoagh the results wre perfectly effective, they are coarse aamd do not the press, 0o nlz record, or o local pecullmntws,t izl b thrown out m.nm ?.r}ll:l!l:. E.E:'u:_
exemplify the process in the way it dieseryves, hammlntruu readings have a constent errer, but the errate are not nUmercus enough o CrEae
1 may state that on enquiry of the artist {(Mr, Ramage, 8, West Brighton ﬂreama_:tt.,. Purluhe]lh'.u, |I real difficulty.
seir Edinlurgh, ) who mude two of my pholo-lithographes, I found the cost of producing 100 coples |
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METEOROLOGICAL RESULTS.

Those which I have to offer on the present oceasion lie eomparatively on the surface 3 for my
wim thus fur has been mainly meteorosraphie. T may claim eredit for mysall in having fssned, st
eonsiderable eost and labour, pe many observationa relative to this ene month of Decerber, 1861,
ae are published in the Weather Reports of the Meteorological Department of the Board of Trade,
during an entire year, to say nothing of the numersus forme under which these, nnd sl more
sbundant materinls, nre illnstrated.

The surface that is mapped in thesa Charts, is inconsiderable when compared to the aren of
the whele earth, but is far from inconsideralle when compured to a strip reaching from the Equator
to the Pole, pnd thersfore containing every elimate and nearly every meteorologion] phensmenon
which the earth afford<, The space they inclode, extends from the 42d to the 624 degree of
north latitude ; eonsequently a similar ares ndded to the north would include the remotest Aretic
regions, while one to the eouth would dip far into the trade winda, and another atill furiber 1o
the south wonld slmost include the Equator,

Bearing in mind the vastneas of these sreas, it may well astonish us to find frequent wind
earrents eweeping with an unbroken flow neross our Charis, being obvisusly periions of enormons
syatems which fur overpass their limite, snd probably connect the winds of the tropics on the one
hind with those of the Arvetie eircle on the other,  Seill more surprising is it to remark the
simultaneity of the wind changes.  We may see spstems of currents converting themselves into
entively different combinations, with perfeet wnunimity theoughont the whele aren over which
our observations extend, showing the rapidity and the distanee 1o which every serial impolse is
eampmunieared, or, in other words, teetifying to the remarkable mobility of the air. It is diflicult
not to conclade, even from these Bmited series of weather maps, that ordinary chonmes of wind
and 41{_!." have their sourecs in far more nomerous aid diztunt regir_ms than i= n:*nmnn:uuiy _==||I:.E'u‘:-ﬁru],

These maps bear testimony to the sullowness of that lowest stratum of the avmosplicre, the
movement of which canses our winds. We observe that the Alps form s barrier which the
winds rarely overleap withont change of divection, and that the mountaing of Eastern Germany
naually divert them. No erdisary liguid can give an iea of that combination of mobility
and thinnese thae charneterizes the aerial strate, unless it ke a film of oil lying on a pool of
wakir.

Many meteorologists will refer with eagerness to these wind Charts, to we how far they may
confirm or eppose the theory of eyelones, T deduced from them, as was explained in o short
memoir read before the Royal Socicty, (see Proceedings 1863, p. 383 that they testified to the
existence, not enly of cvelones, but of what T ventured fo call  anti-eyelones™  If ¢he lines of
wind enrrents, in the black and ved Hihographs, are compared with the barometries] charts imme-
diately ahove them, one universal fact will be found throughent the entive month. Tt is that on
o fine being drawn from the loeus of highest to the locus of lowest bavometer ; it will invarially
be cub more or less at right angles, Ly the wind ; and, eapeeinlly, that the wind will be found to
sirike the lefl side of the line, as drawn from the locus of highest barometer, Tn short, us by
the ardinary well-known theory, ihe wind (in onr hemisphere) when indrnughted fo sn aren of
light seeending currents, whirls round in & comtrary direction to the movements of the hand of a
wikeh, so, vonversely, when rhe wind disperses itself from o eentral aren of dense descending
enrrents, or of heaped np atmosphere, it whirla ronnd in (he seme direction 8z the hand of a
walch. 1 eonfidently appeal to these maps, snd cepecially to the origing] M58, whenee those
charts have been reduced, 1o confirm the theory, T aunex four woodents {hat T had made befire
the ides of anti-cyelones had ceeurred to me.  They were intended to illostrate the different
eystems of winds that Mew during the month, They are nol s0 ateurate ns might be now
dedieed from the red and black eharts, for they were only based on the printed vlservations,
Nevertheleea they will serve onr T psnse,

Dsa, 14, 15,  Liyeiane, Der 5 dndy eyelons.

Thevs L1, el didl Anil-exeline.
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Many of the charts during the continuance of the gales, nud especinlly the side maps of
December 10th and 11th, show gentla winda and elear sky in elose proximity with violent
storma.  They tostify to the voloe of warnings telegraphed to o whols line of const from o eendral
offior, whenever galea are known to be blowing at particular stations,

The areas of barometric ¢levation and depression are enormous, aud in theiv main features
very regulur, They are easily recognized by the lithographed maps, in black and red. Thera
is no case in which the Charts joelude the whole bresdeh or length of any one of these wreas,
and there wre cnses where clearly not one-half of them i= meluded, yet the map is about
1,200 peographical miles in height, and 1,500 in lreadth, They do not move with regolarity,
ridge behind ridge, like waves of the ses, butl they wre ever changing (helr conteurs and their
epetions,  They also vary in the spaed and directions of their movement of translation.

Tuo sdditien to these rent foctuntions, there are numerons smaller ones, and i 1,1|::u.|,|5.i1:.|'|_ail}"
happens that the barometric readings have a widely spread tendeney te show marked theugh
minor irregularities in adjacent places ; or, to use an intelligible though inaceurate metsphor,
therm are violent ripples on the srest barometrie wavea, My dotn are wholly insofficient to do
jnstice to these minutive. In Switzerland, where the moontaing relard nerial equilibeiom, the
barometer peema very irvegulae in reepect o thoss few stations which T have had space o insert
in my maps. I fear, however, there hag been  some misonderstanding here, a8 10 my request (o
howve the barometric observations reduced to the sen level, and to the emperatore of 32° Fahronheit,
No donbt when the Bwiss meteorologists have sel in aetion theie porposed B0 statione, suel
irregulurities as may really exisr, will beeome peeuliacly instructive.

I cannot ged in the maps before us thet surface winds have alwave had much infloence in
eansing or remedying the great barometric variations, and eonelude they were frequently effeeted
in the regions above onr ken.  The areas of calm sre generally those of highest bavometer, never
those of VETY low harometer, '1"]_||_-}' I i||'|.':|u'i.|l'|:||_3.' 1l cenlres ol |-ﬁ.r|-|1|| whorls of 1,'|,"i|_'|-r]: o
gitaated between conflicting currents,  The winde adjacent to calme are nearly always rentle and
CRpTITinNE,

The westing of what was originally a South wind and the easting of North winds, due to the
¥ eonvergenoe of meridinng,™ iz appavent, bul only in o elight degree. 1L ig mansked [ 1
eyelonic and anti-eyelonic eurves,

I do not find the temperatare of the pame wind to be s0 uniform as I should have pxpected,
Thera is, however, ane marked condition of temperature and elond in connection with the wind,
which is poersistent, beantifully morked, sad full of intereat.  Daring the latter third of the month
a phase of wenther prevails with much varicty of detail, but steady in its main features, and s
well illustrated by the side maps of December 215t and 26th. A westerly wind EWEB[H NCT0SE
the Naorth Sea over H{l]gj_uu], Dq:umurk_, wenid GI_‘H'!'I'III.II:i-' cazt of the Hlbe : =y
it is necompanicd with a sky that ie invariably evercnst, and with a warm i ke ]
temperature.  This is sharply bounded by an areéa of confused wind, of perhaps L “ gt

100 miles wide and 500 miles long, that shifi= its position in the lamd between - I"._."-. -~
the Rhine and the Elbe. Hera the sky clears considerably, and the air ia ""T.-’_' - N —j
mueh colder.  Weaat of this ngain iz puother ares also sharply bonnded, where L

the aky is absolutely pore, the eold intense, and an east oF north-cast wind has pluonged down
upon the earth.

June 1HG3,
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WEATHER CHARTS
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BRITAIN AND PART OF EUROPE,

During December 1861.

By FRANCIS GALTON, F.R.S
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INDEX MAPE

On the opposite page are four Index Mape, which show the names and other data of the

meteorolemies]l stations selected.

A1 and A2 refer to the General Mapa, which represent the weather on the morning,
afternoon, and evening of each of the 31 dayz of December 1861,

B and C rafer aEl'l.'L'mu}" {ir m:]m-gpr'l_ e of Diritain mnd the Continent, one or other of which
aceupics the lowest corner of each right-hand page, and is intended 1o illustrale some interesting
aecnrrenes during one of the six adjacent epoche.

Ace an example of the meaning of the symbolz in A 3, we will take those corresponding to |

e

Narth Tnst Light. They are printed < =™ ; that is to sy, 15, the elevation of thal station above the

ﬁ'Il
aea is 285 feet; on that account, 2dly, 1° Faheenheit has to be added to the thermometrieal
record, if it he desired o veduce the registered tempernture o the sea lovel ; and 3dly,

9 AM-, :le-:ﬁ-, and Sew, are the hours of observalion, in approximate loeal time. The

Y mhbal | t_hug is printed over the figures is merely another way of expressing the 1" and is a

v mensure of the ]:mgh'r. of the Rmmm {2"" 1% ﬂ': 3% 4% and 5° being represented respectively |

= oaow L | I
Ll . |
by the svmhala « - - |, .: Il

seneral notion of the et of ‘the arw uudl.'r observation, by the intensity of the shade

My ohject was to give, st a glance, o

employved.

WEATHER CHARTS.

On opening the book st any ploce, wo see the morning, evening, and afternoon oheervations
of two consecutive days, making six epochs in all.  They acenpy the whele of the left-hand pagze,
and the loft halt of the right-hand one, On the other half sre printed six small eymbolic charts,
ench of which corresponds to one of the foregoing epochs, and affords a convenient summary
of its barometrieal peeuliavities, Red sipnifies Aigher, and Dlack lower (han the averago
barometrical heiche (assumed at 26,95 inches). The symbols have been so areanged thai the
intensity of the shade is proportionate to the amount of deviation from the average.

Symbols in Ruoromedrical Choarts.

Inehes.  Tnches, Triches. Inelses, Toches, [nches Inches.
Tilnck - 29:85i029.71 29, F0 to 29,46 79 45 to 29, 21 | a0 90 apd lelow,
O - & - -]
Red - 29.961080.20 | 30.21 t0 30,45 | #0.46 to 30.70 | 30.71 and ahove.

Below the baremetrie tablee, i printed one of the enlarged maps, as mentioned above.

EXPLANATION OF THE SYMBOLS USED IN THE WEATHER CHARTS.

Ram. CLoum.
ol Watively und ~ Entively  Mostly Half P
Hunwr. heavi:l}' n;'-irund,:_'li, elonmled. clowded. cloaded, & few clonds. hing Ek;F.

o
I'l 1
|II| 1 |-|.
.|'|'| T
i .

I

i

Foror or Wik,

¥ ¥ U v

IDescrion o Wixo,

A ﬂ "7_'.? =2 &vc.

W e

B HEW. W, WEW. W, Ginle.  Btrong. Moderate, Gentle, Almost colm, Calm,
In cach compound symbol § 80 20 LiF i § 80,89 1 to bir the heighl of the ha-
the upper fgures, a3 ap 72 } peapEELicnly. Muity { 28.72 } romiter in English inches,

The lower flzures 34—1 mean 84° is the height of Fahrenheit thecmometer, and 17 is ts
exeess over the thermometer with a moistened bulh,

{| 9 oL in der ungefihren Zeit des Urtea,

UBERSICHTAKARTCHEN.
Die vier Uebersichtskivtchen autf der gegeniberstehenden Seite enthallen Namen dec
oewiihlten Stationen und cinige wellere Angaben.
Alund A2 haben Bexug aof die General-Kerten, aof welehen die Witterung am Movgen,
Nachmittag und Abend jedes der 31 Tage des Decembers 1861 angegeben ist.
B und € haben Dezug aufl die Spezialkerten von Britannien ond dem Coentinent, ven

| welehen jo cine die untre rechte Feke einer Seite einnimme ; auf ihoen gind bemerkenswerthe

Erscheinungen niedergelege, welehe sich wihrend einer der pechs nebenstehenden Epochen
ereignet hubsen,
Die anf A 2 angebrachten Abkiirzungen und Symbele erkliren wir mit Hinweizung auf die

oLm

Dort atcht éﬁ

ﬂ‘ﬂ
dem Mearesspiegel ; 2.) wmn die Temperntur paf den Meeresspiogel zu reduziren moss 17 F. der
beabachteten Temperator sogezihls werden 5 und 3.) die Becbachtungsesit war 9 _Jn.._'d 4 »., und
| |
- ik - |
Doz fiber die Zahlen gedruckte E_'r'nl.uu'l |' !, zrigt die

] | -I |
unniilernds Hihe der Stationen, und drlickt aof andere Art den 1° F, ana, {7, * 4% und
« - - O . i |: N I
5% zind bezichungsweise durch die Symbole ... o 'I:
e L el i .
Es wurde durch dicse stufenweize Schattirung bezweekt anf nm:'l Huc:]:. dia annihernde IMihe
dea Beobachtupgs-Areals zu goben.

Seation Worth Unat Light. E: heiast dies 1.) die Station liegt 235 Fuzs iiber

L
III-I‘ IR AN | i | |-|| i i
A% et ”| HH|““ asusredriickt.
i {Hyin I

WITTERUNGE-EARTE.

Ueffnen wir dng Buch an einer beliebigen Stelle, so finden wir auf der ersten Seite und aof
der linken Hillte der zweiten die an zwel gieh folgenden Lngen am Murgﬂu, l"'-.’m'hm]lmg. und
Abend gemachten Deobuchtungen (in allem seche Epochen) nicdergelegt. Die rechie Tilfte
der zweiten Seite enthiilt secha symbolizche Elirtchen, deven je ¢ins sich suf eine der Leissehenden
Epochen bezieht, und welehe eine iibersiehiliche Zusammenstellung barometizeher Erecheinungan
enthalien, Der mittlere Barometerstand ist zu 2095 Zoll angenommen § roth bedeuted cinen
hitheren, schwers einen niederen Barometerstomd, 1de Symbole bezeichnen die Abweichang
von dem mitileren Stand, wie folgt .—

Mehwearz - 29005 bis 29,71 Zell | 95,50 his 2948 Zoll | 29.40 bis 29,21 Lol 2550 und nigderer,
O & % a
Ttath - - = E0-GE has MWE20 30,21 his 80,45 A4 Biz 5070 0 | 30071 uud hiaher,

Unierhalh dicser barometrischen Kiirtchen befindet sich cine der oben erwithnten Spezial-
kprtemn.

ZEICHENERELARUNG TFUR DIE WITTERUNGSKARTEN,

MNIEDERSCTT.AG, WoLkEN.
Cruma hedeekt, Gans Lo grikesben Halb Weni Helle,
1-'.-:'-ge11. Erhnee soliwores Gewdlk, Lewillke. Theil bewilkt, bewilkr. vr-:lEI'.I.EIJ- Klare Toaft.
i 1 HE . . I | I |I-I-.
(il | | i III T
| gl P
E Mﬂ |i|‘ H i 1. |||J Sl

STAanKE DES YWinpes.

B WoEMNER Y e
Btnrm, Stark,  Masmiz,  Sanfl. Faol windstill. Wiedsiil,
In jedem znsammenge- [ 50 80.807 die BarometerhGhe in

setzten Symbiol { 20 T2 28.72 Englischen Zollon.
Von den untern Fahlen 34—1 bedeutet 84 diec Thermometerhéhe in Graden Fabrenheit, und
1 den Execss derselben {iber den Thermometer mit befeuchéster Kogel.

WiINDRIOITTE N,

NN D P Duw

B BEW. W, WEW. W.

} bedeuten die oberen Zahlen {
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