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If the poet finds retrospection one of the delights of the mind,
the investigator finds it to be & useful mental process at certain
stages in order the better o determine not only the results cer-
tainly attained but also the methods and directions promising
tiost in the future, Such a etrospective stody has not infre-
puently been more valuable o the scientist than would an
unintereu ited continuanes of hig investigations invalving double
the effort.

The object of these annual reports is W give yearly, for the
benetit of the Sotiely, a retrospective glinee to appropriste
hrunches of physical seiences or physica] research,

I Tave sald plivsical © resonrch " aa well s science, for only
the enthuosiastic yot class mv-subject—meteorology—as a solenee,
cRrtainiy no one i= an oxact seience.  Ttis of course & mattor of
opinion ps to when the epoch arrives wherein any distinet
departinent of natum can be properly designated as a soience,
and s belng no lobger an imimense aggregation of fets, theories
and pssumptiong,  Withan the century the world has seen chon-
imtry, minerslogy, botany, oology and other now mecognined
sifences smerge (rom thelr previously wnvertain and indefinite
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sting, Q6 seteorology, howevar, st this teem as edpielally
spplving to weather and oot to elivute, which will T rofeensd
teo luter, it may fairly be said that the genemlizitions are too
indefinite In terms amd too seanty in nomber, the nseertained
and nolenowlodgod fets o insdfticient os wiell a5 too disjointed
i their relutions, to form the indisponsablic work of fuidamental
prinriples wherson s o beowoven the rogalar, graceful curves
which nature ever presents Lo usunder the mngic waned uswavod
by the spevinlist in noy seience.

The term “science ™ carries with It oo degree the idea of
pravision, so that exemplifications of itz principles shall always
find expression in forssen resnlls, whose ultimate varintions
shionld not excend certain narrow Himits.

Aborcrombie and the wmter have publishod, almost aimul-
taneously, the latest works in English on the weather, My own
opindons g8 o the status of this departwent of wsture wore
elunely put in * American Weather,” 1888 T quote

= Al slillied metovrologsae replize how compmratively Tocal e wontlier
conlithons and Dosy lnpossible it ds, af timee, G ke predivtions for o
deflnite poriod with iny fecling of certadnty. * % 1f b ovhilont that
fir-weathor conditions are those which are nust gesastent [L ooy they
partake more of cllmatie comditions than of weatlier] sod from the pre-
diivtian cf which the highest percentages of socumey will bo olitnimml

Professor Marvin, o careful, conscientious official, whose doty
has meluded the exnmination snd verifieation of forecasts, after
three years of study, says (referring to verifieation-percentages
not heing strietly comparablide ) in confirmation : “ The reasons
for this wee principally becauge of the much geoater diffiealty of
suceEsfiully foreeasting miny: and unsittled than fair weathoer,
togethier with the seasonal spasmodic varkations in thoir repoect-
ive ocoarrences"  His [llustrations e clear what has been
belwvid by all close dserven, namely, that high pereentages
wrd sstisfnctory foreeasts are attendant on the pesistency of
climatic or permanent conditions (sach a8 0o sungoer fmin m
Califoroa ) when nunbroken by the violent and marked chongos
which distingmsh wenther from climate.

[t 1= safe to say that the percentage of suecessful forepasts of
rain twenty-four hours in sdvance i not one-half, and probably
not more than ane-thivd, g0 sneeessful a8 forecnsts of fine, clear
wenther for the spme perod,
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The seentifie investigntor oF stadent who [ongest ppplied hine-
Aelf Lo thie study of Amioriean westher ondwmvored o fow vears
Al to ded e w practical rale for wouther foreensts which might
he appitived to current and daily work. Tt s signifiesnt that no
simgle application of this rale or theory has ever boen made. 1§
the test hinad been mode 1t 15 80 be feared that the eviticism of
Strachey would recur, viz, that theory finds not its counterpart
i woetan] valoes,

Tty or may oot be mdicative of the stute of eteombory
thiat the eleven eiles o practical predictions Taid down by me
it “Amerienn Weather ™ in 1885 have pevvivad 1o aeeretions.
Many are willing to indulge an eriticisi pnd elittering pemer
alitio=, but i any seientific work practival and partivular appli-
cttioms areodemunded,  Careful and continued absorentioms have
mdoed dotermined the vsual paths of storms, Tt mioest aneertain
atvd so e indeterminnds have been all researchies to 2o determinge
the enngs of torm development and movemont thot from . ob-
serveld meteorolpzion] phenomenn can bie seen not only the cer
birmity of the stomm’= appronch but alss its partienlar course.

What de experts sbroad think?  Aberdrombie says: “The
servioe of wenther forecasting enn never be treated mathemnt-
ienlly  #*  * % Aany jsolated principles have ien diseovird,
bt o attempt hias bevn made to Iny down the broad prineiples
of thieselance of the wenther as o wholel"  The terse dictmn thot
* The suocessive * changes in the shape of aobare * = ® gy
idieate the seqnence of weather " in any place ™ Is declared th Tw
the fundamental principle of all synoptic woteorology, amd we
hove only to work oot the loeal detalls connectsd  with the
chntges of isobars to formulate and connect therewith sequent
atd appertuining weathor changes,

Ity well be questioned iF any meteorobogien] expert out-
Aide of the British office acoepts this priociple or Hmitation of
Abereronibiv’s,  Statistionl mcothods, he e ol Lo remark, are
preactically divord of physiol sigoatfionnce, and throogh s
breive tenided to bring modeen moteorolopy into disrepute. While
most metenrelogists agree with hime o their disappeoval of
certain statistien] methods as applicable o moteorology, ot
they endorsy others, these or those aevording 1o ciroumstances;
a2 valuoble or invaluahle nids o sueeessful work in weather
forpeasting.

Among nvestigitors following statistical mothods 1= M Tes-
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=trieticw o Bort, the very abile pssistant of Professor Muscard
Fronce. who Delieves that the recarring weather changes can be
rerdcad b typus, sl who hos ilevoted his perspiencity, talents
ard indduastey toothe solution of the problom for Franee in pares
thenlnr nnd Earope i genoml,

While perhaps no seientist of high standine now invokes the
wioan's phases as potent factors in weather changes, ver the
nfluence of pbinespheric clectricity =2 beliovind by some to
possily domdnate the wenther, while agin others tam to
torrestrial or interplunetnry mingoeti=m w2 the essentinl basis.

Notl a few disthgruished] phyvsicists roler the whole guestion
diveotlv to thy rudistive energy of the san, which  dll, however,
ecessnrily welmit as o oan olimate aml prsdooinatiog canss,
When, howevor, we come too pariienlnrly apply the promeiplo, o
distingushed English astronomer elimed that the maonfall of
Inddin (which mav be said to be the weather of that country )
follows in its phoses the curve of sunspots.  Doamedintely the
mitearedogien] reporter, Mreo Blunford, proved that nol only
wid thig not teoe of the loeality dbirectly seferred o, but thet in
Losedin tliere was o vear i which extended peeas of country diid
not present striking controsts as to precipltation, exoesses in
<o provinces sl marked doficiencies inoothers:

It is significant that 10 oo article of #3 pages in the Enevelo-
proedia Hritannien, Buchan gives no law for any meteomlogienl
phenomenn, anid says; referring to the formalas of Ferrel, Mohn,
Hanm, Everett sod others, that in ~ Tho developaonent of the law of
the relation of the wind's velocity to the barometmie gradients,”
the evident inexactiess of the various investigations justify Ste-
chan's eritivism that * The theoretieal vabues do oot aceord with
thie setna] values.”

Delavney, in announcing n new theoary of stormes, swvs thot
IL'LFl.l_‘I.'I-I"I.lII..IE"Ip' lins not vet cmerged rom ﬂu_" domiin of 1‘1t+m:1'1 Ik
tion, i3 now uuprogressive, and, in fuet, under presont alethods
hos roached it it sy o =ctence,  Further progres 5 only
pissible by ascortaining the canses of meteoroligrieal disturls-
anees and in defining the fixed laws which bring about wenthor
changes.  Similnr opinionz conld be drawn from other aothor-
ities if time and space pertmittted.

When the duties of forecasting storms devalved by Congres-
givnn] joint nselotion of Febroary 8, 1870, on the Wur depart-
ment, its guccess was by many considered most doubtful, espe-
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cially dn oview of the fact thot the effurts of Admiral Fite Roy in
Gireat Britain had resulted so unsatisfeetoriiv.  The problem was
b v v out of snkaown nmd unsntisfutory conditions o =vatem
aiited o America. oF o other worl=, o avstiom that <hould
eIl o vitizens arpd tix-pavers practien] results commensurite
with expenditures.  How the svetem of wenther foreoasting was
gt up in detail, it is neither the provines noe porpose of this
repiort too constder, Tt 15, howover, not n theory bur o fact tha
ancler the military administration thi= serviee throve wondee
fully ; though v it umderstom] the militey administrtion is
o mmere fndorsed Tnonll its details than b e civiling admings-
teation of povernmental bureaus inall s details.  Bickeorings,
jurlonsivd, repressions, moladministeation and fnefficiencey wee not
necessacy charnoteristics of vithor eivilian or miikitnry methodds,
nor ean dther e absolately free therofeom.  In short, in every
harepu the ability, application, eneeey and all the common-
semse dharacteristios of (s ohief, be they et o Tittle, fiod their
exmgzernted rellex in the work done and the poliey fallowed, in
i W'!II‘II:ET!.;E' iidd ol dhetnrls anel an the acecinplishiment of resu it

The Weathier burean of the United Stotes. however, seom
s ] iy witained w ilegri of efficiuney anil suecess sufficient to
coppmiemd It not only te the pesertical Amerionn eitizen, Tt vet
wore i the wdogaringe fudgment of forelen geientiste, who, 111-
spire] Dy the satisfuctory work in the United States, aprersdily
inerensed the seope of thele own duties or persunded the govern-
ment to anitinte o like systont for their awn sainntry,

The eonferenes of Buropean meteorologista at Lelpsic in 1872
restilbed inoa national oongress at Vienow in 1878 and i an
official nvitntion extended o0 the government of the Tnited
Stutes to tuks part, it b= gaitd—"The wondetfal results which
hve been hitadned by meteorolomeal abservations on this canti-
nent [ehe Tnited State<] rienders its par i{-i|1:;r.i+1r1 in the afore
sahil congress hilghly destrable: ™ and the b s eX skl that
thas woverninent will, * In the intersst= of selence and the
genoral welfnre, vnite throvgh its tepresontatives nt this Cobitiss
the ex pericnes of it teteorologirml nstitutes to the observations
At the moteorologists of Kurope,”

The Universal exhibition at Prussia in 18576, in considoringe
the Signal service exhibit, peknowledged in express torms that
e award within the power of the comamittes would alequately
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expres< it apprecition of the merits of the Signal servioe me
tenrologionl exhilit, and consequently sent a special letter, A
diploma of honor, the highest awnnd granted, was recefved from
the National oxbibition of electeicite at Parks; anil o letter of
distinetion, nléo the highest awnnl, cote from the Geographical
exhibition ocongress at Viemnoe, Austrin, for tri-daile weathor
charts;

=ome Awericans may deprecate the atronge langgsaee nsod in
these resolutions, bat it shonld be boroe in mind that distanes
18 Devussiary to give a just perspestive to oll great undertokings.
IT At b consiclerind that ne tation ean justly estinaate the tomor
atid effect, vither of its ardinney poed avaerige contrilntions i
e progress or of it= grentest achicvements, 5o a just opinbon
of the ability disployed o the muonngement of abv depvioe, oe ol
the resultz obiainmd, vin eeely, if dver, be given by the acion-
tista of that country. Their miental vision 13 LHable to dis-
tortion, perhapsthrongh mdiforenee woor disteste for the work
in question; perhags by o sense of present or fear of possilile
encroachment on their own lines of research perhaps by o
feeling of seietitific jealonsly, either peosal to the gtofl con-
certiell or general nsote the branch of natuml selence under
inguiry, (e does ot have to o out of the city of Wash-
ingrton to hear dispeimzing and anpeotesdonal refhactions on the
seientific standing of persons, the highest in the opingon of the
world in their spectaltivs : md ns with moen, so with bursans.

Bet this a= it may, the Woathoer bureau andor military admin-
wtration has made it idelible mupression dpon the pieteoro-
logeeal societies of all oivilizmd conntries from veir to vear @ and
even 10 countries where o larkine syapberen of jenlously toward
the growing scwentidie wnpoctance of the TUnited States s
catslidl, 1 these countries as in all others the mennss aml
etlyods e ploved fo the Toited States ane being followed,

It was intersting at the lute conferency of meteorologival
chicfs in September, 1881, at Munich, Bavaria, to note from
time b time that the ilitury Weather bureaw of the Pnited
States had beven the otdy offiecwhich had endeavaored to Hive s
e the smentifte metsoraligaon] idials olabormted and Gndorsml
by previons conferences and congresses.  Similarly # omay be
mentioned that the same peeutinrity doveloped at the Tuterna-
tionnl polur congress, wherein it appoaes that the United States,
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through the Signal seevide, wns the anly cotntry which hal
prtdeavorod to follow the line of obligation aerecd on for inter-
tational use in publication.

I for no gther reason, wdteoruloey owes i debt of ermtitude
b olheer of the semy, the Inte Genernd Myer, from whose mimd
in Auguost, 1870, proveedesd) the idea of an oxchaoge of interns-
tionnl telegraphic weather reports us widely ns: possible, anid to
whose initiative in contection with the congress at Vienna is
doe the anparallelsd, dmportant sl suoeessful interantiond
meteorological work,

Traring thirteen years, 1575 1o 1857 inclasive, the land obser-
vatlons of this Service coverod the eountries of glmost the entine
northarn hotnisphere bl o part of the southern hemisphoere,
and reports were also received from regular-naval and merchoant
marme vassels of the prinopal countries of the porthern Liemis-
phiere,  More than 15000K monthly reports, reprisenting ap-
wirds of SAKNEEY daily simuoltaneons obsepvations, were pe
cerved, onllected, and pahlshed or chinrted by the Signal offive.
The sumber of vissel reports renched S0, and the foreign land
stiutiond incressed oo totnl of 458, exelusive of the interia-
tionul polae stations,  The following countries eodpuerated dur-
tng o part or o whole of the periold 1875 W 1887 :  Algeria,
Australin, Austrin-Huongary, Belginm, Brengil, Great  Hritain,
Ciunada, Cape Colony, Chali, Uhing, Costa. Rien, Denmork, Favpt,
France, Germnny, Greeee, Hawniian =lunds, Tndia, [talv, Japan,
Mauriting. Mexieo, the Notherlands, Norway, Russin, Seotland.
Spnan, Sweden, Switzerlamd, T urkey. In addition to the T rorls
furnished by the regulareseryvices of the severnl sountries. obser-
vetions woth made and forwarded from the islunds of the north-
e Atlantic oeean, of Centenl Ameriea and northern South
Amerivs, snd from Borfieg tsland, the Alsatian islands, Alaska,
Cervenland pond Teeland,

The intetnational publications of the Sigrnd serviiee, which
comrmencs] with the regular fssue of the daily bulletin of siinal-
talicoiis oDsOrvid o in JU_I:;TT lF_'rT..J' ogribini] o] it ﬂrh"u.:l.!. v g
cannat bo overestimated.  The notwork of stdatione whiteh eivepind
thir northern homisphere for o period of vears furmished o vast
nuniber of relinble obsoryntions, the ﬂ[ll{l'l.* aof which Tins in o
atnil] measure contributed to recont diseoveries nnd advanes in

mieteornlogy, and in ftare investigntions these obsereations will
e invalouhle,
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Thise pubdieptions aml olyprte are based apon an anpaemilelod
sortest Gl olservations | they represcnt gruphically the lnbor of
mieteorolosists thronphoat the clvilbaod world fora perind of thir-
tovn vears: they are nnigue in the anoals of metoorology @ anil
thuir propir preseotation, rooders]  inpronetieable  heretofore
owing to msufieiency of funds, 5 wdone needed to eloss them
with the most tressured prodocts of modern meteorology,  In
comipiloting this work, the =il office has compiled mnps show-
e the mesn piressare of the northern henusphiore as dodneod
from tem years observations under this system, nned the changes
in pressure from month to oeenth s mmd it hess also charted the
pverige storn frequency for each month of the vear,

In vonsidering these great labors, one may be nuped who =
no longer sensttive to orticisim, the lote Goneral Albort J. Myor,
who=e diploniatie skill and wonderiol pessstoney in dealing with
whe logslntave beanch of the government amd whose jodgmaentin
selecting his subordinates ensurod nitimately both & financial
support for the serviee in general, and also an exoellenee of exe-
cution o genoral weather predictions and indetailed work
thronghout the conntey wliich bave neyver beon uttamed by any
other meteorulogion] service o the world,  Then theoretically
dopuad eredit 10 doe to the lnte Professor Ferrel, whose relntions
were mnintained with the Sgnal serviee untal he sought his well
enrid retireiient, aoad frome whose iotelligent ability and apei-
tuede for resenreh hove proceoded the most dcomplote and satisfe-
fory treatises on meteorology from o scientific and mothematicon)
standpomt.  The mportant services rondered Dy other dwstan-
guished professors ment stnilar pronse.

As to the officers and professors forming the geneml staff of
the bureaun, it may be remurkal that their labors in onganizing,
developing amd opemting the meteoralogical work of this gerviee
will never be ndeguately statid op generally repognized. 1t i,
however, n wabtor of record that the metoornlogion] svetem de-
vizedd by oficers-of the United States army has proved 1o be the
most successful practical service i the world, and hasservind ns
a working model and example for othue nntions while is aniigue
exhibit= have elicited unparalleled commendation.  The records
of sueh officers a8 liave participated in the work of this service
for any prolonged period show the opative ability and special
aduptitnde of army officers, when ordered to scientific duty for
which they had not heen slneted and which more than one
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aevepted ‘with reluctance, and proves, if proof were nesded, that
the holding of o commission doos ool etsseialate intellestinl
qpmalities,

As to the Symal servies in genernl, 1t collects and  distrbaates
aty enormons aoonnd of weather data,  In avourney of collation,
L Apwed of eollection from and distribaition to distant points, in
extent snd in begilddlity evem of s ephememl publications, the
servive i not only unriviled; but i not even approsched by any
other wenthor serviee in the world, Lo attaining this practieal
extollonee, wany peculine methods oF work and o large mumber
of special mchanieal devives were essentinl to the presont suce-
weess, aned in' this conneetion the intelligent ability and intoerest of
el endisted nen who serveld as observers s ovidencssd by the
faot thot fur the greater part of thise tmprovetents in mechoani-
el ddetnils amd offiee methods 1= due to ideas, suggestions, ete,
therefrom.  The loonl observers i charpe of stations thronghout
the colntry have; almost T'I."ilh-mltn,:.::-upﬁnu, uht.ﬁ.im:-ll thetr BT
konowledee of weather predictions and their meteornlogical in-
formation while in this =ervive. More than onesthind of the
vhisorvers In ehiange of stations have had the henefit of some col-
loginte tenininge, nd the sotisfetion of Observers with their
stityis 38 evineod by the fact that their weerige longth of serviee
lins Boan 173 ¥éears, while the entive life of the service has only
boon 20 yours,  Cnly o small percontage of the obsorvers have
lefh the Sigonl service saye to benefit themselves by aeoopting
duties of o more responsibie and bettor oompensuted chammeter,
which often have opened np to them throegh their conneetion
with the Stgaal sorvioe,

The military 2afl of the Signal serviee has all these vears
worked under the greatest possible dissdvantages, receiving o
nedditionnl pay for the performance of weather dugy.  Thedr pro-
fe=sionn] atundinge in the army ofton satfered from thele alsenes
fronn thedr corps; and they received seant acknowledgmient and
honor from other sourecs.  This, toe, whitlo serving on such o pay
and nndoer such conditiones o Jarge city a8 10 prevent officers
friom Hving i acoord with their brother ofticers sirving with their
regiment or corps. More than one hundesd officers have been
detablod for signal duaty, but oot more than o dozen have ever
ooty willing to remnin for any length of time, and the number
of these wits subject to climnge und depletion by prowotion,; resig-
natiion, or the sssamption of batter padd doatis Dringinge profies-

Fl=Ma7, vdesic B e, v T, 180
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stotinl ol prersonal repathtion. Do other words, the Siguil
service st has Doon poarly conpensatisd, oither in money or
roptation, hos had oo deloite stotns, and hos workel  merely
for the bvwe of serenee, which s idew] the most Desutiful aml
stimlating sentioent anbmating men of selenee, bt which alop
andl vnsuppertoed, as s well Knowi, doos not alwavs el tothe
st resnndt= wither an theoreticil or in appliod sedonces,

Vooresnrds el studies and scfentific theses, it way be well
mdnpattesd thnt the metiserologdsts of other Taods have conteiated
oty fally to the liermtare of the day than thee sietooraligist< ol
tha Byl servieo, bt it shonld bo borne tn mind thot el
visir ngo o Uongressionnl commmission reportod aeninst thie oone
bnpanoi of soaentiio mvestgations previonsly fostensd by the
Stenal servive, and podlanse inoan appropriation il eompeliog
the ahandonment of the selum I|_|II' mEtraetion pnd the digeontinmng-
aner af thooretical metoorologieal research, exeopd, incidentally,
A=t the regalar publications, refereney elsewhere shows that
the voeguanded Wenther Heview of the Stennl seevie lns Loen
pnitatasd alwvaid, sl s to the more ephemoereal publieations, i
iy b podnted oot that the exninple of the Sienn] servied b
il by fiolloswoed it s toodaily wendhor roups aod aetonpan v-
g mcteorolosien] data.

In Avstendnsie, by the combined efforts of suvern] states, there
s wsued oach ey gowesther map ) o Belgionm, one manp s
waihed ;o Avstrm-Hoogarey, ooe e Algeria, one ;i Frunew,
one; in Japan, three; in Indin, one; in Hussio, one; and in
switzerland, one

The mtellectual activity of the stall of the Weather burcan
may bee it by the Gt that more than Gaae hundeed <epa-
et nrtivles were gentioied by Gtle an the report of the Chiel
Signl officer for thix vewr as hoving omanated from these offis
elniz (nring their contnection with the Signal servied,. Far the
grontor nunshor pertain directly tometeorologieal suljocts and o
majoritys of them have boon printed sathout expense to thicgoy-
CITLTEn L

There his boon assorion on the paet of G infeenied porsons
thut proper attention lss not been given uoder aemy adimings-
teation to the collection and (Bsenasion of climate deta. A= an
anawar o this; it s only necessary o point to the monthly
Woenther Review tmtinted o 18053, wlhach b= and ndwnoys has been,
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the most cogplote repository of climatic datn in the waorld,
This pubfication, for sgehtoon vears, lins Irrnﬁ:-nim] bath in tab-
alar and geaphic form the salient climdtic conlitons of thoe
Fnited States s0 fir as could be detorminsl. From a folder the
aten of ondinary letter paper, with only 47 lines of wxt and one
chart, it hos grown to be o large, well printed gquorto, avernging
23 puges o e month and hoviog 50 charts annoally,

The Review from the very first was langely ellmatic, two-thinds
of e garkiest muwmlwrs being given to temperature and mindall,
il gradunlly this proportion in regand W climatie datn anl
dizoussion had inveeased until it amounts at length to fully
thrve-fourthes,

Thi single chart of stof-dencks wos speadily follow il by (v
others, an which were I:"l'".-jTH.'-l_'IEln*u]}.' represeiboed for the United
states (1) the monthly manfall, and (2] the isobars, Botherms
andd prevailig winds for the individoal menth.  Other appro-
priate clinrts huyve likewise been vepeodaost, such as mean depth
of =mowinll, the amonnt of snow on the [;rrluml 1 the miadidle or
at the end of month, the mnge of temipernture, the move-
ments of high areas, the departures of temporature from the
narmal, the distribation of thunder-=torme in the Unitisd States
al Cannda, ebe; ond aleo eharts [ndienting the Timits of dan.
wirkottd fev a0 thie northern Atlantic, nild titernational charts for
the northern eniisphors showiige for the donth the dean press-
are ol the menn tewmgerature and prevaling winds at the houe
(frraemwich poomn | of simultaneons observations,  Similar n ps
for the yvearly means. have also boon d=suod for Canala and for
the Tnited States and the northern hondsphere.

From vevasionnl and widely sepamted dlatn as to il -
preerpeter e el maimfnd Do oliaret o in text of the firgt Hovipw, the
preesent pubifieation includod obeerentions aml means from ol
sopvars e o Xl tr'miu-ru!|-1'r'--.-.t1ﬁr|i|1|||. [ T e R L L TR T
tenpeentuees il stinfall for epel montl, execeding 2,000 i
dbior in the United States: and other date e aboat 500
riore stntlons m Udhiddn aoed alone the sen=-coazh of North A mor-
ik have ilso Doon diseussed, thus mading dvee 2500 s
oty peports as o olimatio gomditions  mnde availalile o
such manner that “he who mins may ronl.”

This summary convevs o pdeguate idea of the variety aml
dhametor of the tmmense and valoabile messses of olimatie doto
which the ronthly Weather Review of the Signal sorviee has
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soptteret] over the world relative to, and in the interest of, the
Urmites] Stites.

The great value st on this prabbication lath by shableod tit e
uloggisds il by the T.I'.Il.llilll',{ paiblie of this and other countries
hies been & souree of astonshment and gmtifehtion e other
chiets amd to myself,

As to the opinion of the distinguishiod ieteora]ieists alipol,
reislling the saving that Ditation is the sincercst T of Nt
tery, it i to b remnrked that monthly pubilications stmilar in
liternry fomun and salstuanee ove boen metitoted o Canged
Crermany, Crreat Britwin, Indio, Juowden, Mexieo aml Vietoria.

Among other valuable compilutions and genphic peprossite-
tions of olimatic datn for the Uomted States inegenera] pabalished
iy the Sl serviee may be montioned ;

L. Tsuthermal charts for eacli mooth of the vear, basd (o)
ol olservations of ten vesrs, aml glso (5 an sbservntions . of
chrhtion yenrs;

2. Uhurts of toormond temperutare at S o mg noel 8 g s for
ciiehs deende in the vour,

B Charts of nheolute s oo and tinima nommeh decade ad
also for each vear at nll Signal service stations (awniting press),

4. Charte of wotherms: and sobars and prevailing winds for
cibeth momth from Josaarey, INGT, to 18030 inelusivie,

A Tabides andivating dinrnal Hactuations of tenperntore for
each howr and month at 47 tvpimd snd representitive stations,

i, Charts woed tuhles of averee dates of st kilnge feosts of
wubnets aend lnst killing frosts of speang.

7. Clirts nidd tables showing the norinl rmdnfall for encl
ronth liased on record Gy of 10 vears: (0) of 15 voarss () of
0 vears ( May and Jone; rest awaiting pabilication,

8. Charts and whles showing the raintall fire coch month fron
dunnary, 1870, to Deceanber, 1575,

#, Excessive precipifation for month, day amd hour st wll
availulle stations from establizshment (o TSN

0, Clarts for wach month, showing the probabilite of rain at
bl Spennl service stutions a8 dedaced from 15 years" phservations,

11. Charts and tables of possible annual evapomtion

11, Charts of average elondiness for cnch month of ‘the yer.

B Chiart= of wost frogquent wind=direetion wnid wveragee hoardy
velovities ot 00 typieal whd represoitntive stations at 8 a; oo, and
5 . nt.
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T4 Hourly wind travel st prineipal and representntive: sti-
tions, 18S1=-151K),

e, Tabdes showing the dmraal Auctmations and pressaee of
i atimoephore for eack hovr of the day and month of the vear
b 29 pepiresertative stations,

15, Charts with tables of supporting data Bow 654 goparat
stations showing for Arigons, California, Colomula, Ldaly, Tndian
Termtory, Novada, Oregon, New  Mexios, Utah and Washington
stite the avernge procipitntion and the greatist and lenst quan-
ity of mn for enel month of the vear,

15 Chimatic charts aml tnbinlae mottee, with discusston reln-
tive to twmpernture, minildl, sunshine, frost, evaporation, eto, of
the states of Nohrasgka, Oregon, Texas and Washington,

15, Hmatic charts, dingrans and tables from 631 stations
eelative o derigation aod wilerstorge o Arizona, Califomi,
Calomudo, Nevwla, New Mexieo pnd Utali,

Muany other similar elivoatic: publications of less oxtont wol
importanee ight be added @ bt reference will only e made 1o
the chart of suinfall pod  tewpernture for Michigan, anil soveral
vharts of normal temperntare for Now York, bhoth l*mf”““""] al
the iffice of the Chicdd Signal officer.

The annual reports of the Chiel Stenal officer bave been
lafgely givon up to elimatic data, which for years were pubilishod
oy su liberal o senle ps o mdues eritioisin from membors of
Congress.  For seviéml viars the amount of elinstlo dats an-
nually puldished excomled five hundesd oetave pares, and for
the pust vighitoen vears Ting avorigged over these handeed octavao
UL

The climatic work of the Sigonl service of the aemy can b
stinarized by the geoeml statement (which can be verified Gy
any onte who sishes) that the elimatic characteristiocs of the
Uniterl Siates have boen doternained and are better known than
thosa of any other dqunl area on the surfaes of the earthe

Tha foreeasting of weathor wios oot the urly ity A puosiad b
liw on the offies. Thé constraction, maintengnes and e
Vo of abont 5000 miles of telégraph lines on the Indian and
Mexican frontiors and alone the oninbabited copsts of the
Atlantie and Pneific oveans, the porformancs of militare signal-
g dhaty, the anugring of the principal rivers of the country anil
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the predicting of floods: and low waters thervin, hove wlso
demanded specinl wpplicition, ability aed onergy which eould
st bat somewhat paie the futerest in the westher work sl
detrnct from. the sucvess with which it woes prosecnted.  The
high degree of Snevess in these other branchos lias been rooog-
nigedd by those interested in the praction] work sovolved theeein,
The accurney of river and Noad foraeasts and the ample notice
thereof in advanee have elicitel] well deserved oneotoivims fron
the inhabitants of the valleve of onr groat dvers, sod the mles
tor flood forecssts hove been Inid down with mest satisfuotory
rostilts,

It is not the intent to convey an fdea that no further prosress
b b varions hieanelyes of wink is gossthle, for knowledge ever
o i fevnn) more to more, sod improvement is the order of the
iy, | |

The spirit toward other <cientific branches of investigation, if
nok &0 vl holie nl oxtremists could wish, b bicoi S bneral g to
eorinpre fivorably with thut of any other governmental burea.
Few realize how diffieult it i for any barean chief to oltain frion
thie legialative branel of the government safficient appeprintios
for the lberal=upport of the special duties of hiz burean, but the
-IiﬁirnH;.-_ 1= arontly entlinmeend whon it s sinieht to obtain fumls
for contingent parposes inealving the ecareving on or the investi-
tinbing of subjects felatbie Helobinitels, if inideml at all, to the
wiore spweeifle duties of the buremir.  Aeain, instances sre 1ot mire
ieawhiele idividunds or frstitations disite tooobitain the uid, of
govorttiontonl binrenos in the Tnvestigation gl sippport of moattoes
which, althoueh wortliv. in themselves of egeogmsoment wnl
nidh, 0 theirmotore pietake sither of private sod pursinn] selionos
thaw of the wore weneml investizations for the pablie benefit.
[n short, it ountly oecnrs that seans gl sense of duty permi
the iliversion of large sams fron the norrow, seope of official
action intpesed ok i byrean by the Bmitime provisions of wppine
poriietion aets sl by grerhaps taore insportont restrictions of the
alvelithing odtiedals of the tressury.

Considoring Limiitation= of Taw, sostrictbons of dawditors, il
arrnts of appeopriations, the Siemal serviee o shown gresd
liborality in extiondline ol to colloter) ettt ions g re-
merrelies, I las gpent for sueh purpdses vod sinldy Biandeeds
ot Phensarpds of dollars, It teins of ool Aok otler
nodeworthy instanees involving inportant oe esseutin] abl way
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L gupetibinntiesd Lonteenitingal prbernboey, Laogeley s g inkbiegon
il widyue work at wount Whitney, the cantributory olserva-
thos Tor the Fish oori==ion, dumaniling spevind instrangents
wivl svinetiies oxtlr lbEervers s extonsive bl o8 MeofesEor
Baird suad, = tudiegensalile aid durmg this traisition period ™ in
vthmolgical sl other work theoaghour thestent of all Alasb
cuiporntion with the Polons expedivion : the Comberiand sotnd
work : the salar twotal eolipee of 15787 the investigation of the
st pelagee ; the peint Barmow and Lady Franklin hay gyl -
Lions, whiel 1-'rln-n1'_i-'!u atialel never hove =tarted ¢ the FLabimdor
expectition s the Death valley fnvestigstions: aml the westorn
Afrien L‘_"].i.l.l"l' L'."E!J-I'Iﬂtiﬂh.

It slooonded Bes Bogne Toopedod that the vhvilian oreamzation now
i opieition =due enticely to the wiliteey. foree,  The Intely
Indud #vstem of Toonl forecnst offivials at the mors b porta
citios s Smply o cmtinustion of duties initiated sevoral yvenrs
stied, aid which, == o o, compensation and seape of ‘work,
were planoed sl carried jnto execution by ofticers of thi ATHIY.

The estimntes atud propesals for |ibern] poy o civilinns m the
risrgnnide] Wenther hurean were also the work of an offioer.
atel the pay oblained wis not anly eonsidered  excondingly
Hleud by the legislative Lenoeh, Dt also by thie elviling organ-
tenkion, g evinesd by the omiasion of o professore of lazhest
pay feotn the esticnates of 1his viar,

Forésume, it has heen shown that the Signal corps of (e
Umited] States army hos 2o conducted the metenrological work
eritristed o ite charge ns to develop and ndvaner meteor obgiend
mvestipgation to very wear the diguity of ascence, partly throeh
thi hieh elass of work dimw by the service and purtly by the
sthnulus it has given o this work throngh its internst nial systens
ol other Lilweal geethoeds: that the practiog) applicatinn of
wointhor forocn=ts has ottained o degree of prorfection tneseellwl,
' evael epralled, by any ather nation : that its 5}-1.;1;_}“; of mver
nbservations and Hood forecests, taking into donsideration the
eoormons aren of the dminage basins amd the unparadlolml
amannt of taterinl interests eonoorned, hos repchiod & SEAG UL -
piaring most favorably with that of suy forsign oountry ; and
that the genprhie and tadmlar data representing the elimatic ole-
ients ol j!'l'i*l‘l]ﬂhi'tiun temm perature, wind, sunshine, evaporation;
bietdiidi llt'l” LR aleiee of elovddiness nnil |rrrrF1.||n|I|t:|.r off Tadne, by



[ Genernd 4. W Gieeedy— Goography of the Air,

coversd the entire United Stats with o fullness and porfection
of deteil unknown over any other equally extensive aren on the
e of the globe.

It 1= believed that no branch of meteorologienl or climntie in-
vestigation has been neglocted by the wrny administration of the
Wenther brewu, amd the vhameter and relinbility of the work
thue done is submitted with confidence that it will stind the test
ol investigation and discussion us well as that of woy other de-
partinent of natoral selenee throigh g period of nttuqi] length i
its orgranization, developoient aod transition wpwards

Cae breondd Beld opens ap toothe Wenther burean ander its
happy orgatization. freed from the heivy barden of contlicting
duties foreign to seientific work, and in this deld of the relation of
woathor and olimate o agrenitued proiductions the prospects for
great nsofiloess = possible.  This field the smoy admimstration
made unavailing efforts to cover through codperation with the
dheprrtimend of agricultuee, but to o blireaon of e own this dispart -
mrent will no longer maimtaon ancindiferent attitode snel as was
displayed toward the army.

[ ite development in this and o all ddirections, aond in the
vfforts of He professors and advoeatis= to ploce nieteorology
amione the ackaowledged and exaot sedonces, the Unitiod Statoes
Wenther bureau hog no moee interestod or foood]y syenpathizers
thon the officors of the army who have contributed by their
labaors to the perfoction of the splendid; practieal systom on
which thas buresn now rests.
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