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o fulfilbing the dotios growinge ot of Lis’ oflieial position
i connection with this Soviety, vour Viee-President of the Gooe-
riphy of the Air fne hoen o clisely geeoped with execative
arl other official duties devolving npom bim s8 o preclude bis
wiving that mount of thme and' kabor 1o this nonoal report that
the subject merite.  Indood, no oport wonld  be snboitted this
svenr head it not sestned better to msnre o continuity of these
winnad ldeesesies, even i one of theos noight not be sap o the
high stancard whioh shonld be wnintained for them,

It must have fmpressd overy soneml render of seientific
Journals that the past vear hoas been tnarked by the publivation
of an unusadl numboer ol eontrovorsial articles Peloitnng entirely
o part b meteorology.  Som of the discussions of this sulb-
Jiwt mppear 1o bie o the natuee of speculation, whichs. by good
nathority, is defined to be “ohiefly the work of the inagination,
nnel b Bittde to do withe sealitie="  The statas of thoe meteorn-
Il Adisenssion which has hion going on e sonme tine seoms
v b this s Aonwmber oF maen, applyiog theneselves o investig-
tion ko separute hranches or soged of the ame selence, are at-
temnpting to reconcile thelr views, which, bassd as they are uphon
vrtirely ifferent proocesses of investigation, are not eotirely ae-
vordant. Some, of lenst, of these writers aro still apparently
grapdng inthe prelimingry, the * motural histors ™ stnge of the
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sedenes of meteorslogy, while one plone stands as Py ex ot
of the * natgral philosophy ™ of meteornlogy,

To e it seenes that it combil not hoave fadod to ajiress any
interonted reader who has fllowed the late pabilications on the
conyiectional theory that, in onder to elear the grotd for defindte
nu;e-’rl.'uha.lugiiml IH.r-HJ.-HJ.uI!., it 3= MLt TY T determrine the exud
mganing uf the various teehndonl teems vonploved by the varions
writieks,  Whethar from losgness of verbange orginallv oF Tron
Uiy mot Tty nont lalsdt of dispathnts when worsted 1o change
thoir groumd by oluimiing w0 be msunderstaod, we fiod tha
sonfie Writers are nnwilling either to stomd by thery foest eriteisms
or to opesly abapdon them; they prefer 80 vxplain. awey their
defective statements and gradnally shift aound e pesitions
almost dismetrically oppesed to thise orlgnally assinsd. |

The genermlly aeveplol theury ad b cyelones attributes their
tnititory formstion to an doegqual distnltion of etopernbore
with tesulting mean ditgioution of pressuee, and the movenwnt
uf the ale feape placcs of high to places of low pressaee, the
lowor dir uscteiiling with o gvimbtory motion, while air porticles
moving from opposite directions foemn eosples which prodaee
rotufion.  When energelio motions mise the wseondimng. air to
auch a hoght that the tomperiure, cooled  dynamically in as
cemding, goes helow tho dew-point, then the great store of latent,

heat therehy sof e becomes, it 1= assumed, the main soncee of

evergy i tandntaining the upwand convertionud movement, The
subichiney vanges grd atbrlnted to the dinsinsation of pressare on
the collspee of the vapor, amid alao to the direed abrorytion of
the sun’s heat at the gpper elond srrfpee.

Int potievelones g slow evratory descending motion of the nlye 2
sl Foreol eonsidees the ovelone sl soticvelone one syvs-
tern, and beliovos thot o Dowing mmto the ovelong froad o = ligh ™
it thie grownd prsses oot mto the igher atiosplorice st

Dr. Hunn has put foeth the hypothesis that the genisis of
pyelones wnd anticvolones may be songht in the genemd atinos:
pherie crenlotion theough o differetice of temperntare of the wir
fronn the epuator to the polet. Hespeaks of o congestion in the
upper o anti-tindn winds, wharn the sin heaps up to nogreat
hedghit, this being the canse of the antievelones 3 aml he madn-
taitza that the low température of the “High ™ i doe to ground
rudiation, soud 'that no purt of the high presuaree b= the result of
low temperntore.
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To tlas hﬂﬂ.]ﬂlltﬂ,i! of [hr. Hann, asorilang the senesis of storns
to the geternl cirenlation of the stmephere, o applicition of
the bawe of dbynamies s vet besnogondie with & view of develop-
ing it into an aceeplabile “theory™ 100 abiould T estabdished
it s ot foflow that it will in aoy wav alloct the teuth of the
eopmuoanly aodeptiad *donveotionnl svatens,” whibihy ferunded g
it e on IL]n_I- woll-known laws O therno-slvanniles, 15 nor lidkely
po’ b wuccessfully grsailed.  Thoer oy b an iopeovisd) nonmon
elnture for the laws of stativs and dynamies that will express to
the wind more olearly the relation of ennse el effont ; bat antil
the ndyanoo of selentifie roseweell soddifies thie presant formuala-
tion of these liws the convectional theory will be genomlly ae.
ceptesl ns miving the trae interpimetation of all the plienomens o
whideh it eonld be applied.

Profissor Hussoll, in commenting on this sibjeel, oxprvses the
opirdon that the low tomperntioes s doe todhe conveetive bntere-
change of air ot o boe temperatire in the dppir stradn with air
of n high temperature in lovwoer strata, sudh conveotive inter-
ohoinge tending tooanake the whale body of mr of o fempemtur
evinelding thromghont with the adiabatie rato of upward dimi-
nution, with the consequent resnlt of rendering the air at the
sutface of the earth cooler than previousty and the upper it
warmor.  When the |,L|;mnnl ditpination of temperaiture is less
thates the astisbatic mte, in the foreail eireulition of air eroesing
s mountuin ridee, theee gevurs the dyvnimie heating which js
ohserved ' the case of the foehn winds,  The Jow terg pomtore
et Pl et hh Bie does ot eliove conld ever he entinel v poodoesd
by Booturndl madickion fromd the grotond.. The high pressume, i
hi= apinion. s leegely the resalt of groater density doe to low
teanperatone, o i very cloardy mebieapsl by the et that the
wemipwirnture 8 almost inversely proportional to thy pressarve, pod
that the pluees of lower lemperatome snbstantinlly evincide with
the ploves of greatest pressane,

In advaneing hepotheses and inviting discussion the real oh-
jeet b orat tesst shiould be, to diseiver the esentil estise or
catises which determing the initial femation and subsequent
maintenanes atl progresse of the evelone,  Soe renl progreess
in chorting lines of wjunl densty <ecms to hove boen wade Ty
M. Nils Elkbobm followitge 'rofessor A 's systeid of = i8ostntls,”
ot aEine thie term density, the otlior inovasey,  Professor Able
also mtrodnees the factor of the arogeaphic wradient, but the
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lnttor is simply the measure of a resistonee. The objection 1o
thie  form of dotermination is this, that & 7= o messure of mass
conly.  The density of two miasses of nir-is determines] to/hie the
sarie; but a8 the densite miny vesndt from two ontieely dHferent
cate=es, thedr phivsival relations connot be flly expressed doounits
of gravity,  The methods of Profesdor Abbe and oF M. Nils
Fkholm wodoabitedly give good pesults: portly ffom the eoinii-
dones that hiuoidity usunlly vairies directly as the tomporatare.

The miethodd proposed Ty Captain Jamies Allonin 1555, wihich
is Lirietly deseribuad inappendix 24 to the annual report of the
{hief Signal Ofcer for 18800, wppears to aford the means of
more dlearly ex pressing the relafions that exist between the muoss
of the atmosphere and the forces availihle for the genoration
and movement of stormes. 18 tentative agplioation at the Sienal
Ofiee: has anticipatod wmd explained stomn wovemnents oot in
diivated or avdounted for by the vsus] methods,

Az portinent to this matter, there §s instanee] a-study of the
progress af thunderstorms monde by Borg, who obsetves that the
ine of stormn front T oviery cnsi investigntod mnde & decidedly
conapicuons bend into the dersest part of the e repiresenting
the alwolute homidity.

Seientifie comditions buve soochangod that o these later voars
it becoimes more wind more difficalt for investizators th pabilish
any work which may bé charnetorized as megnom opes,  Prder
this Hogd, Bowover, st be classed Boohan's oo portant odemody
it Ehey distr bt ion. of stisphieric pressire, timn et sl
winnid dlirsetion over thie whole worlds n lange (uarto volome, whick
contoits much new materil, 1 has boon ioeorpormted with
the resalts of observations during the Challenger expodition, in
which series this work appears,  The isohars anil isotherms for
cach month i the vear for the whole marth are chartinl, on
Merenton's pirfection, and for the northern emisphers on w
cliart covstroctisd on u polar peadjection.  Tno eonneotion with
an nbetruge subject, to which Buclinn has paid <o mach atton-
taan, the dinrenal varation of presang, e opines from the Chsl-
Lo obiservitions thot the oseillations are dg to the hoat ta ke
fromm the solar rava diroetly in passing through the air and in-
stantiieonsly conronieated thirongh the whole s from top
iy bottora by honfing and evaporation of water on innmmerahle
st porticles.  The afternoon sainimom, bo thinks, s eamsed Dy
npward carrents retnoving a portion of the lower nir. Marked
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differonms exist between the continentad and insalor types, sinee
o Jetands the morning minbmoum ds unosaally largo and the
afternoon minimmrn so small as to di=appear, while m continental
typars the revense coditions ol

‘Werner Von Siomons, in atisworing Sprung’s critivism on Jis
ol mir ocaerents] after ropedling dertain statemesnis of Sprung,
demeribies bis own theories, which are worthy of restating :

1. Al windds pey ennsed by the dsturbonees of  ipdifferent
popuilifrimm, and the motion of the air i o mestore equilibminm.

£ These disturhances are eansel through overhoating of the
lavers of air toar the sorfivee of the sarth by insolation, through
inavimetrien] coolitge of the higher ivers by tudiation, and
theougls the heaping up of air ta=ses cnised by olstroctions,

% Thi Fietyrba e nre adjtisted Ly pseonding currfonts, whereth
this prrtienlaf spocies of aciolofation secuss in which the inerease
ol velucity i proportianm] G the diminuation of press=ure,

b The spwand ourrents oorrespotid to wquatly grent dosend-
it earrent in which there = a deerense of volocity correspond.-
inz t the aceeloration in the npwaed veloeity.

a3, If the ﬂ",_-['illl'i of |:_1|.'|-r|1.1~|:|.T,il‘.ju; of the air i= Hoited im-ﬂll'_'r_. i
lenl wyward current renching tothe highest ivers of air ansos,
and whirlwinds appear with interior spirally aseonding enrrents
atnl outsivde similsr spiral desconding enrrents.  The result of
this ks dispiession of the superlluons heat of the lower air by
which the sdiabatie equilibeinm i disturbad throoghout the
whole columin of ule thlcbg pourt i the whirlitg tootion.

B I ense the rertor of distarbanee of the ndifforeg (o
adinbatie) vquilibeiam 3= vory extensive, as for exaomple, the
whole of the tropiea] gome, thie wmperntone adjnstmemi ean no
Tottzer b oo plishond by loeally aseending whirls, and wowlirl-
e eurrent wust then arise involving the whole atmespliene
The same conditions apply to thego as to the loeal whirls of
aoewlrated wpward mrotion and retapded descent inosteh a man-
ner et e velocity: it o iYeront abtitudes arising from heat con-
vierbd o work #8 appeogintely proportional e the prevailing
prissaire nt the place,

¥ Inoednseduence of the weridional metlon prodoeed  aond
muindained by eomverston of hoat nto work, the wholo dtoncs-
phore o every Dntibmde must eobicte with approsimately Chie s
ahsalote volooity.  Thus the meridional  ourrents peoduced by
ovirhentinge combine with the enrronts embencoing the whale
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winal svitom of the earth, with the rnsolt of disseminating the
oxvess-0f temperature aod homidity of the torrid ®one over the
tempernte and arctic sone, tharebhy  produding. the prmvailing
witiils.

B Phis s wesonglisbied by the produagtion of sliermating loeal
depriessions amd elovations of hoarometrie prossare Ly the -
erhnee of fudifrent squilibieiun in the upper Inyers of the ale.

0 “Highs 7 pod “ lows T wre 0 eesog vooe of the Lestnn prerin-
funtiss wiail eliiilen of €k Ui CUrTienls,

Wihenew it follows it the msst impaortant prolibon of meteor-
oligy i the investigntion of  the vanses and consesoences of thy
itsturbanee of indifereot cyuilibemm of the atmosphern, ani
the waighitivet problem in weather prediction b= the investigation
of the geegraphical origin or extrsdtion of air Cartmls pomsing
their ovnese above us toward the pole

[t Posiortsew’s treatise on syaiplic moteoamelogy, publsbod in
Feissin, there are full chaptesson prodiction of weathoe, whether
from synoptio charts, feom observations at o sinede plaee, or
(o prognosties of groat leoeth besed on researches on the soe-
vt o WL pid cold months, 11 also contaitis Pommorisew's
investioptions on the e af pressure distribution. in et
Furopie, es will us the avernge puth ol evelones.

The fvnralile opportunities afforded by the Eifel wwier bave
Bion utilized by Froneh metoorologists, M. Apgot states that
darine the anticovelone of Novombor, 1TSS the tomporatarng on
this vower wis sovern] dezrecs: higher than below,  The changs
of weather sot in parlior, with a strotir and warts wind, o the
tower, while the gir at Use groumd wie cold sod enlm. Wind
olservations on the tower sliow i ratio of $3 ot that heieht (508
pretirs t i ooty ut i heizht of 21 metors, ae detormined
frovia 100 dlayvs” observiitions, which, nausrkable at soch 2 small
Ielght, discloss the poeulineity of high modntain stalions.

Partscli: writing on evidence of climatic chaoges within his-
torien] tiroes in the Meditermomn ogion, romarks that too mich
attontion has boen ziven to changes= in oraps, the introduction of
plants, and the limits of donsestic andmale.  Hi: states that ex-
intitng - informstion s to the harvest gime of ancient days madi-
paates i nehinnged olimae, while the nnl-lToekad lokes jn Tunds,
whinh aflord the best ovidence on ruinfull vadation, show ol
Tutedy o elimatie change,
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Vin Beblior, tnwriting on worthor tvpes, olainis that o Hie
iy from the euntee of & vvelone perpendicdlnrly o the (Hree-
tiem of the hsavaest geadiont= will 1 geners] bie perpendicular to
the subwequent path of the = low,™ aond that these s Jove ligh
tom preratnrn on the Tight hami,

Hill, in deseribing hidilstones and tomuadoes in Didia, expliins
thitn on the principle of the grent ddminttion of tem pemtune
tpenrds in the air, bt o critie; in combating this theory, objects
to the high and low stations sclooted to show. toupmtires.

The semall=l + winthor ‘l!ld.li‘l'.” af the ti"u‘l‘ri::_—; hns [II'L"FH'!II
throngh tlee process of investigntion with the ustial result. I
appars surprising that in these dave it shionld be helievnd that
any plant or auimol can foretel] woesther 48 ot in advanee,
particulardy after considering the vast spoount of proof ns te the
enormons rapbdity with whivh wekther-cligess prisgriss  frim
vy 1o day,

Huge Mever, in tresting the precipitation of central Genuoany
fog the ten yeans ending in 1355, pertinently remarks that the
sme sipmificanee dovs ot attoch 1o the stime minfill for all
plaoes and differsnt times of the vear, for this avaige value is
oot the atmount most Hkely 1o mll inoany panicalar interval of
time, sinee there s d Timit 10 the extent of the nesative devig-
bions an one side—that i, 0 or no tuinfall, while on the pesitive
sile there i no Hodt. The st probable dopth of mindull.
therefure, in less than the wean valoe, the propondesanio: of
negafive over pesitive deviations being alwmt 10 per eerrte nid
somnrtimes as gront as 20 per cont

Prafessor W, M. Davis wrote an bntevesting roview of Frofessse
Ferrol’s popular trentive on the winds, pubiishod a0 venr jen,
Conmentiog on Ui review, the editor of Mateoeolipfsehe ,E.".-f:r.r;;f.:‘
Vienna, renarks o a very il partant oniission in e treatiae,
mumnely, the abeenee of all eoferonie to the digmal varistion of
the wind and the many intercsting rolations it bears w othos
||'11ﬂ|1rﬂ-11ﬂl'lﬂ. a notahlo oomission in o treatise rjriii-l‘i:rlllj' cliswoted fa
windls,  The tredtment of the rannsoon winid and its relation to
the genenl vircalation i highly cotmenidiod hw the wiitor, and
inchimtec] as bt wll new.

Your Viee-President has elsowliors oxprosssil lis ap/inbomn that

monsson winds, applying the twem by liberal constraction o
sigmify winds which recar with refurning seasons; sannét with
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anv deuren of corteotiess bo osserted to pirevail i the United
Stuges. It 1= teie that the prevadling surfes winds of the greator
puntt ol the United States comi from the westorn quadmots—thut
i Totwewn sotthwest amd porthwest-=—amd so ure in substantiol
harmwony with the gonorml atmosphene cinmlation ns shown iy
the 111;]'urr-w'm-r.l eurcrent= of Mount Washington | from the mirth-
west i nmnl Pike's pook ( from the soutlivest),  But, apant from the
eeterly and northessterly trudes on the Flosdddn cinist, it appases
frome the records that oo cose for Aoy pimgdderalile section of
thet conntes o 5 per cont of the winds hlow, for any sonseots
tive nuinba of monthE either from any stogle point or feom twio
“{_riHjJ] ||.ri|_'|1|{ Puh'thl i tha l-."lll_“l.'lﬂ.l;'_'q;. [}L‘l‘ﬂ-ﬁillnﬁ.n}'. Heewervier, thie
Jivenil i_"llllﬂj.!]_‘l_l‘:l]_“l_ll'i ol the vontry s sl that winds are drawn
ap or down valleys, and, bemg - diverted from their free anid
praper direction, the wind in such cases follows the trenl of
the vallew or depression,

I gunersl vour Viee-President would feel inclined to reler
onlv ensnally to the work paroeceding from the Braedau over which
e b ths honor to preside, but this veae has beensmarked. by
speirinl resenrches amd investigations of gonorml intorest.  As bh
work of investigation has boen entrusted to the professors of the
Signnl Service, due eredit shonid nat be refosod them from their
own ofteial ehivl -

Spocial referemee shonld be made ta the work of Prafessor
CHarles F. Maryin, whoeo sumoessful experiments on wined press-
ars and voloeitios bave atbraeted the attention of experta both
in Europe snd in {his conntry.  Unfordunately thote was avails
abli omly & small stm (abont one handred dollas) for the ex:
perese of experimints, but with this petty sor, supplemented by
hix ingeniity, Peolissar Marvin has very satisfuctortdy deternidiel
thie codiTioients of the varioas fornes of the Robimson anemomoler,
with whinh Instroment the velooity of the wind is vory mnemlly
detormined. - Following these investimntions, the Boynl Matooro-
liwgiea] Boaety of England reoprenigd the ruestion, wlhieh, after s
cortly sot of experimonts with restlts widely diffuring from those
of Professor Marvin, had heen consiilured el

The general rosals of these ressarches, which are believed 1o
b s Micduntly definite for geneml questions, are not only iz
hy the scisntist, but they aré of value to the eaginesr and the
builder.  Indosl, toall interested in o ity structures oF Fxtendml
works Halile to horm frotn wind pressures: the factor of saflety is
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o toatter of no sl pecutiaey importatoe.  Thisse axperimonts
whow that as wis formoerly belicved to Le the ense. the wimd
prressure v rios as the uare of the velocity of the wind, expressid
inmiles per hourt by o mest important fuct has doveloped,
nuely, that the presure in pounds per square foot i egual o
the miles of honrdy velovity multiplied By 0004 Tnstead of 0085,
s v formerly assamod.

Profeszor Murvin wis hiot content with one svstem of expoen-
mnits but he forther sttackeld the probdem iteos direct mannes
v n methiod which checked and verilied hid experimonts with
the whirling wachine, O the sumunit of Moont Waslitheton,
nt s olevition of GO0 foet, e Obtained  simultoteonsiy and
wincer the same conditions, by autonitic sod clectrieal appinmtes,
pontingons rogistrmtion of the pressure of the wind me ponnds
pier squars foot aid of the velooity in miles per hoar,

The resnlts thoe vorificd oon be considered a= conelnstve from
a gonomal standpoint.  The commoctions for the Robinson ane-
wporneter this determdinms] from (he=e e perimonts are com pam-
tively unimportant st low velovities, sy froms 10 to 15 miles per
hony, being only o frscotion of o mdle per hoar,  The uoeorreotd
velovities, owever, pre Inall vases foo donge, ond by gronter ol
grostor amonnts the higher the volority. AL G0 miles por hour
tha oheervad velooities are dhont 12 miles per hour too high, and
for an indieated yelooity of D0 oniles the experiments show that
the motual velooity 8 bt o Teaction over 68 miles por oy,

The anemomoter formmls found o satisly most elosely the
entire muge of experiments hos the following forme for velocitios
tn mtles per hour :

Lo, 1= (LA <= D012 Joge. v

This dhitference mdiepted by the formale ooy seom small and
i:t-.-{muitir-mﬂ. w1t b= i the case of Teht winds, but at very high
velovities the differenees are yorv great,  For nstance, an actual
velieity of G0 miles per honr mny oveur at some e 70oadonost
any loelity of the United States e o few minmtes, and even
grvtor velocities yre ocensionnlly eeported, apart from deverde
toramdoes  Under the old eddflicdents for the Robl pson spemon-
eter an wetual veloeity of B0 milds per houe windld have been re-
prortied ws TV wdles per booe, which under the old fastor of (0005
worald menn o pressaee of 6 poonds per sguare foot; ot when
ponsidered with referenpe to the trae velooity of 60 miles, ynder

—XaT. Opos. Mao., vou TIT, Thl.
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the pew faetor of (W04, the pressure wonld opdy be 144 poands
per quare ftot—a pedoction of over 30 per oobit frotn thie e
ro-vilues formerly aceepteil.

Professor Marvin hes undertakon to verify, and nlso to sxtend
b s Joeer temaperntures, the observations of Regnaull a< to
the pressare of pgueous vapor st low temperatoures, espocinl at-
tention heing oven to tempernture comditions from 07 oentignde
to — W% contigmade.  These olwervations disclose, below 0% menti-
grade, stall but constunt diffunmces from the values wesjened
by Hegnaunlt

In all this work Professor Marvin his shown sach ngentiity
uf resoniroe, such skill in ndapting weans to the end, and such
defttiess i improvising and imasufactaring the requisite instro-
toentE w2 have chieitie]l oommendation from all who hve seen
his work and fllowed hismethods.  Your VieeProsident nalhades
to this not only o give that erodit vightfally duo to Professor
Marvin, but to illustente this as o type of the highly important
work which i being done in all branches of seleneo here b
Washiinaeton by yonng men sosnetinios i1y equappeed a8 o meins,
and stitl more iy panl,  Men engaoed in work of ool in-
vistipsition should receive higher pay than clerks o charge of
ropptine duties; hut wnfortunately the majority of them do not.

The work of Prolissor Hoagen i charting tomnidoes amd | in
detormining theie rolative frojquoney and sevorty is divectly i
the lne of the Geographe of the Adrn

Lrremt pitention bal proviensly boen gven o this sulgoect by
Lieutepnot John P Finley, whe, with' indefutignble industry,
hod accumulated an enomious mass of data relative to these
vialent outhurat of natures fovoes,  The figures amd deduetions
proviously put forth ander the anthorty of the Signal Service
having been questioned, the Chief Sl Officer felt obliged, in
viow of the growinge poclenl inportanes of the ouestion, m.
indicated by the great sums annually poid oat o the Olio val-
lov andd dn the trans-Mississippe reglon for protedtion agrinst
tomadone, to redipen the subject.  Tosteaetions of thi most oo
servitive chamieter were grven o Professor Huzen to determine
eprefully the provalenge and pumber of tornadoes in the United
states, they areas devastated by theoy, snd the owmber of Tyves
ot annaally. This work was carefully scrutinised during its
pirieress toosee that it should be devoil of theory and rest on
fhe solid bosis of fuet. The resulte are most assuring o every
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one, aml wust serve to allay thie oormsonablie fears of the bu.
lebitants of the sosenlled * tormudo districts.” Tt appenes tlhi
there s no port of the Uoited States mowhich anmasdly morne
thun one sqpuore mile of dievastation or sevorse destruction eon e
exproctod for each 185000 spuare nriles; plthoagh cases of fmwitod
wesbenotion tny ocoar annilly for about every GO0 sqmore mdles
af aren.  In no =tate may destructive tornadoes be expected, oo
Alvaverage, fiore thun onee in two vears ; aml the sre over
which total destraetion ean b expectsd 35, ns shown by gl fopg-
going fieunes, exeeodingly auall, even in Toealities st Bable to
these violent storms.  The wonual death cesualtivs fron Lorns-
dives have aversgod, o the last 1% venrs, 102 annandiv; but it s
Tty that the death mte from Hebtninge S prvitor than tha
froas’ rnedioes, sines doemig March © Aagrast, TS5 the netnes
of 1T e on revond whe hinve lost their Hves by lightning, al-
thoush the dats are ml'-lauupl'--h'- veporinlly ws regards the south.
e stntes.  These statisties rnnnot be pressed by hp'ilth' however,
pried it i ddeubtful if in the min they are much in error. By
thiemn i appeears from Ave yeurs' record that the avemee annus)
death patie by Haghitnbng i the United States 3= 35 per million of
inhubitants, vp L2 ghove the averpee,  In Sweeden, for Aty
vears, the avernge hos Bovn 307 in Franee, for fortv-mitie venrs,
A1 2 in Badedn, for seventoott vours, B8 aoed in Prossing for (ifteen
vears, 44 poer anillion,

(Mber figpees, given by oo Bie-inenemnes agent in St Loons,
which the author claimes to have gompiled with great eare, place
the average annnal mate of deatly frome lightoing in the United
Stztes wt 20, belng moee thian doulle the dinths from tormnaioes.,
[t st b undlerstond that tieso fiure= wee pit vouchoedl for, nod
ot I very cantionsly reseived, as originatinge with compunivs
interedtind perunineily fn the statisties,

Ui the whole, therefore, it nmy be safely gssunwsd that torma-
lioes fre st so destroetive o 1ife ns thunderstornus,

Profssor Thomas Hassell has formodated n method for prodie-
tion of colil waves, They nlwayvs ocour after “lows ™ aod bofore
“highs" and different cold waves vary inoextent from: throe
“amita ' obe sty A Yunit ™ of temperntuie-fall = tikon usoa
fall of twonty degrees over an gres of S0000 Squnre wilis.

The tempeenture-full enrves iu the United States are appirosi-
mintely elliptical in shape.  Porfect ellipses ropresent petunl
tetipotature Mll: with an orfor ot exéoviling =ix degrees in
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most psses.  These foll Hoes aev iotersoctions of plones with o
cone which graphieally ropridonts the totalite of ton preratinne.
fll, the contonts of the cone Deine equnl to the are of itE Das
mltiplied by it altitode, which = the greatest fall i toupers
ture at the conter of thie cold wave,

A formula has Deen devised, based on 1237 specinl cases; ropne
seniting the amount of fall in terme of the amount of barouatie
dupression fn s “low," and the mmount of excess i a * high,"” aml
the detsity of the isothermul lines in the region.

From pieopes considerntion of the type of low ara shapw of
tailines, mind position of the long axis, delinite sobelusions oun
b elmawin ma to the snbeeignent ahape of the alliptical twenty.
dogrtve e pérutans=mll ara aod its fusition.

A foethid hos been devised, also T Professor Bussoll, for de
termining the muxinom ) of tempemture av the conter of the
eolil wave.  The maximum & and extent of fall beang known,
fronmm suitnbly prepared tables, the arm of twenty=degree fall can
he derived.  Previously preparl pleces of card-loand are laiil
in the proper peesition on a tsp of soifalle sinle, and Tines
drawn wround theme Between the Bine representing the twenty-
cheerrie fl) povd the center, the other falls of thirte dogroess, 11'14:"1':'
egress, ofo,, nre skotehed in.

The foreaoing skoteh of the peographiv of e aie may wppeae
tow s st peerficial ninl Il for the [rarpMusi=s aif #hiﬁ-ﬂtﬂ.‘-iﬂ!{r, bt
il further elabormtion was procticable,  Indesd, the saliject
of rvteoralogy cotld hardly have bosn touchod apan this your
huwd it nost Bieen for the courtesy, of Profissor Rossel] i pliacimge
at tiy dispesal notes apon translations from forvizn pablications,
eapecially from the Germaan ;. which publications [ hoave leen
pnable to examine 2ave in o ensual way.

The adilreas, as it s, 18 sobmitted only in the bope that i ey
sarye, 40 o other plarpome, ot Tt tiy fnackiemte the great imterest
whieh ey obtaine in the povgraphy of the air, wnd which mani.
fests itsell ™ the pesduetion of meteoralosdes] punphlots and
pblipations too numeris ta permit any one dhanged with jin-
poctant exerutive duties to examing them all, ovon inoa tnon-
oritiieal wiy.
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