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REPORT OF THE CHIEF OF THE WEATHER BUB.EAU»

U. S. DEPARTMENT OF AGRICULTURE,
WrearaeEr BUREAU,
Washington, D. C., August 11, 1903.

Sir: T have the honor to submit & report of the operations of the

Weather Burcau during the fiscal year that ended June 30, 1903.
Respecttully,
: Wirtas L. MooRrg,
: _ Clicf of Weather Bureau.

Hon. Jamrs Wirson, Secrctary. :

WORK OF THE YEAR, WITH RECOMMENDATIONS.
FORECAST DIVISION.

PRACTICAL VALUE OF TORECASTS AND WARNINGS.

The North Atlantic and West Indian forecast and storm-warning
service was continued in successful operation during the year. Fore-
casts for the first three days out of steamers bound for European ports
were }ssu('sd daily at 8 a. m. and 8 p. m., and American and KEuropean
shipping interests were notified of the character and probable course
of the more severe storms that were passing eastward from the Ameri-
can coast.

No storms of hurricane strength occurred in the West Indies.

From October 31 to November 5, 1902, a storm that developed
marked intensity over the Atlantic Ocean moved northeastward from
the Caribbean Sea to the British Isles. Warnings were cabled well in
advance of the storm to San Juan, Porto Rico, to Havana, Cuba, and
to coast Weather Bureau stations from New Orleans, La., to Boston,
MﬁSSd., to the observatory at Horta, Fayal, Azores, and to Lloyd’s,

ondon,

One of the most important storms of the year appeared on October
6, 1902, in the Gulf ort)' Campeche, moved tﬂenco 50 the middle Gulf
coast of the United States by the 10th, reached a position off the south
New England coast by the morning of the 12th, and advanced over the
Atlantic Ocean to a point near the north coast of Scotland by the 16th.
Ample and timely warnings were issued to United States Gulf and
Atlantic ports regarding the character and course of this storm.

During the late fall and winter months North Atlantic shipping inter-
ests were frequently advised regarding the approach and progress of
the exceptionally severe storms of those seasons. .
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The first general frost of the season extended from the Northwester!;é
States over the Lake region and central valleys, and as far ss)uthr 28
Arkansas and northern parts of Mississippi, Alabama, and (morg.ulé 1
from September 1140 14, 1902,  Timely warnings permitted protecttV
weasures in the districts visited by the frost of this period. d
The first important cold wave'of the season swept southyvm'd‘&f]‘,e;
eastward from the British Northwest Territory over the interior of th o
country from November 26 to 28, 1902, carrying the linc of f{"}?”‘)‘;?
temperature almost to the coast line of the é\ﬂf of Mexico. 1““1" s}; .
warnings were given to all interests that were subject to damage or 10
by frost and cold. ‘

The following comment was made by the New Orleans TimeS—De{“S{
crat of November 28, 1902, on the warnings issued for the (ﬂri—
district, the only section east of the Pacific coast States in which ag
cultural products were endangered by frost:

The warnings sent out Wednesday morning were timely for all parts of this G}K‘ﬁgt
sive district. Freezing weather occurred over Arkangas, Oklahoma, and north -
Texas. Heavy frosts occurred over the interior of Texas, and frost occ\njt‘ed ge 0
ally over southern Texas and all of Louisiana. Frost was in evidence in N e}‘ytions
leans, and on the outskirts was quite heavy. The warnings of these severe condl

. ; h 5 ere
were issued by the Weather Bureau well In advance, and all business interests w
prepared for the frosts and freezing.

. £
The following is an extract from the Galveston (Tex.). N GW(Si,O
December 4, 1902, with regard to the cold wave warnings of the 3¢

. nd
Last winter the Weather Burean saved many thousand dollars to the farmers 4

. ! . day
truck growers of south Texas by timely warnings of heavy freezes, and yester
morning when the warnings were tele,

. rost
1 i g graphed and telephoned to points of 1“‘%“11’5
no time was Jost in getting the tender vegetation under cover,  The Weather Bu ted

notice was practically two days in advance, because the coldest period i8 le)le othe
to-night and early Friday morning. When Sugarland was communicated with | 0
sugar mills were shut down at once and all hands took to the *“tall cane, fields, ﬁeld ‘
use a common saying. It was reported that several hundred men were in the yeds
cutting sugar cane and windrowing it an hour after the weather hulletin was recel ord
The army of cutters was being rapidly reenforeed, and it is expected that sey ht.
hundred acres of cane will have been eut and stretehed on the ground by to-ﬂ‘gs of
A heavy freeze with the cane standing would play havoc and would mean the lo
perhaps thousands of dollars, k

The following is an editorial from The Sugay Planters’ Journal, Ne
Orleans, La., of December 20, 1902: o5
An evidence of the esteem in which the forecasts issued by the United ig tgvef
Weather Burean at New Orleans are held was shown by the sugar planters al f the
the State by their windrowing thousands of acres of cane on receiving warning O ome:;
late cold snap, when the temperature fell as low as the freezing point, and in 8755
places even lower. ught

Thig faith in the prognostications of the *“weather man’’ was largely bro the’
about by the acenrate forecast of the destructive freezo of last December, whe l‘\ionﬂ
lose to the sugar industry of Louisiana figured, perhaps, upward of several mi nore’
of dollars. The exact loss by that terrible frecze will never be known. Had Itherr

lanters windrowed promptly upon receiving warning last year from the We“tq a8
ureau the loss would have Deen greatly curtailed. The acearacy of the fo}'ec*}s '
now issued to the sugar planter has had much to do with the growing belief 11
efficacy and wigdom of windrowing cane when a cold gnap is predicted as “bo‘:nty"
gwoop down on us.  Fortunately, these warnings are generally igsued some tWPO u
four or thirty-six hours ahead of the freeze, thereby allowing of a considerable am1 by
of cane being placed safe in the windrow before its advent. 1t is conmdel'ef ared
many, though, as wisest not to ran too great a risk of being canght with a mrgbt the
of cane in the field, and we find numbers of planters disposed to windrow aboul "Ly
middle of December, freeze or no freeze, provided they have suficient cane t0
the end of the campaign to as late as the middle of J anuary.
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The Tampa (Fla.) Herald, of December 27, 1902, remarked as fol-
lows regarding the warnings:

. " Heavy and damaging {rost to-night’’ was the brief warning sent out over this sec-
tion of the State yesterday Dy the local weather observer, but the warning, despite
its brevity, was effective and donbtless saved thousands of dollars to the planters,
especially those who own large ‘“pineries,”” as the cold wave that struck the State was
suflicient to greatly injure the *‘pines.”

Mr. W. W. Figher, president of the United Telephone Company,
Bellefonmine, Ohio, under date of December 26, 1902, addressed the
fO‘Howing letter to Mr. C. L. Lane, Weather Bureau displayman at
‘Bellefontaine:

0 3 3 sires to express in writing its appreciation of the cold-
WaVLg“E:lr(l)g};gg?v%%ﬁ?; lylgud f: Ig'gg supergltendent on Wgednesggy last. 'We have fifty
stationg in our system, which extends throughout ‘thls a_nd adjoining counties, and
this news was immediately telephoned to each station with instructions to circulate
the information there. In our system are a great many farmer subscribers, and this
news wag given to each farmer. " We take pleasure in telling you that it was appre-
clated a great deal more than can be expressed here.  We shall be pleased indeed to
communicate to our patrons throughout our system any 'like information that comes
to you in your position ag voluntary observer of the United States Weather Bureau
In our city, and we shall always be glad to render you any assistance, at any time,
within our power.

A notable feature of the weather of February, 1903, was that while
a rapid succession of severe storms continued over the United States,
the Atlantic, and northern Kurope, the barometric pressure continued
abnormzﬂly high over southern, and more especinlly Soughwestern,

urope. From the 23d, when the center of the last American storm
of the month reached the region north of Scotland, until the 28th,
barometric pressures were low over southwestern Kuvope, and the
center of a barometric depression of exceptional strength remained
%ﬂmo_st, stationary northof the British Isles. The steep barometric
gradient of this apparently stationary disturbance extended over the
Atlantic almost to the American coast, and caused, during the last five
or six days of the month, a continuation of violent gales from New-
foyndland to the western European coasts.

The first important storm of February occupied Nevada on the
morning of the 1st, and reached the Gulf of St. Lawrence on the 5th.

© heavy rains of the 3d, 4th, and 5th, accompanied by thawing,
resulted in floods in the Allegheny and Monongahela rivers and tribu-
'Gal“ies. All interests about the headwaters of the Obio likely to be
affected by high water were kept informed by day and night of @h.e
stage of the rivers, and advices and warnings with regard to antici-
ﬁated stages were issued hourly by the Pittsburg office of the Weather

uresu.  On the 4th that office advised the public to prepare for high
water, and predicted a stago of 24 feet on the gauge at ittsburg by tho
A stage of 24 feet was reached at noon on the 5th. On the
Morning of the 5th, when the western storm 1'ef.e1'1'9d to was contral
over the Canadian maritime provinces, the following message was
cabled to Lloyd’s, London:
Severe storm will move eastward from Newfoundland to-day. |

This storm reached a position north of the British Isles on the 10th,

and by the morning of the 11th had passed over the northern portion
of the Scandinavian Peninsula, with central barometric pressure about

28.40 inches.
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The second storm of the month appeared on the 6th over NGW“
Mexico, to which position it probabe advanced from the extremiea
southern California coast. Moving rapidly castward this disturbmxcg
reached the middle Gulf coast on the morning of the Tth, passe i
northeastward to Lake Erie by the morning of the 8th, and reached.
Nova Seotia by the morning of the 9th, with rapidly mcreasl{)g :
strength. ~On the morning of the 7th the following message was telc-.
yraphed from Washington to Weather Bureau stations in norther?

hio, western and northern Pennsylvania, and New York:

s . . . i gt
Heavy snow indicated for to-night in northern Ohio, western Penngylvania, wes
ern and northern New York.

. , - iang
Warning of heavy snow in northern llinois and northern Indian
was sent from the Weather Bureau oflice at Chicago.

The snowfall of the 8th was particularly heavy in the central dis*
tricts of New York, where railroad trains wore delayed.

In connection with the cold wave of February 16 and 17, 1903, the
Picayune, of New Orleans, on February 18, 1903, said:

The severest weather of the winter throughout the Southwest prevailpd yeStm (iltlsy
morning. Owing to the forecaster’s timely notice and warning to planting Jntcreer o
sugar, truck, and orange growers having been forewarned in ample time, there ‘ff‘ his
taken the proper precautions for the freeze and severe injury was averted. ho
forecast having Been implicitly believed by the agriculturists of the district, Wn
had occasion last year to rely on Dr. Cline’s accurate prediction, saved them mare
hundreds of thousands of dollars. When it is considered that such low temperatfllre_
do not occur in February more than once in eight or ten years, the guecessful fo

! : ) i1l and
casting thereof, in every instance of their oceurrence, speaks much for the skill #
efficiency of the Weather Bureau forecaster.

The following letter, dated February 21, 1903, was received by d("e
Weather Bureau observer at San Antonio, Tex., from the president
the San Jose Truck Farm Company: ‘

The daily weather forecasts, and particularly the cold-wave warnings of the ’et(tzx!lll’;
cold snap, have been of inestimable value to us. 1t was only through careful at¥ 128
tion to the forecasts from the Weather Bureau and promptl acting on the w‘ﬂ;}'n"re
that we have managed to bring through, without loss of a plant, our crop of 35 86
of tomatoes.

Gales of unusual severity prevailed on the North Atlantic goast 03
the United States during February 16 and 17, while in New Inglan®
snow fell to the depth of 15 to 20 inches.

The Boston Globe of February 18 commented as follows regarding
this storm: :

The biggest storm that Boston has scen for at least five years ceased W’Csterdfgé
although its effects will be felt for several days yet. Tho storm was heralded by t9
Weather Bureau Sunday night. This gave sea captains more than eighteen hou
notice and doubtless saved many vessels and lives.

"The other Boston papers also made favorable mention of the stor®.
warnings and forecasts. . the
The unprecedented floods in the lower Mississippi Valley 1n t .
spring of 1903 and the disastrous floods of May and June in the IOW{’O
Mississim‘)i and upper Mississippi valleys are discussed under th
heading *‘ Rivers and floods.”
The quotations from the public press made in this report are but f‘
few of the many favorable comments that reach this office. They m‘;
© produced as impartial testimony to the high average verification of the.
important warnings of the Bureau :a,nd as unofficial evidence that tte
expenditure of one and a quarter million of dollars brings an adequ®
return to the commerce and industries of the country.
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WEATHER MAPS.

The Weather Bureau issues each morning, excepting Sundays and
holidays, about 25,000 maps that present gra hicaﬁy and by text and
tables the weather conditions throughout the United States and Canada
at 8 a. m., seventy-fitth meridian time. ~About 50 per cent of the maps
are prepared at 23 of the larger stations of the Bureau by what is
knO\jvn as the chalk-plate process; the others are prepared at 71 of the
less important stations by the milliograph, or wax-stencil process. All
of the maps issued at stations are about 11 by 16 inches 1n size. The
chalk-plate process of map making has proved satisfactory. By this
Process the mechanical part of map making can be expeditiously per-
formed, and an unlimited number of maps can be issued. The millio-
graph process, while fairly satisfactory as regards the character of the
work that can be performed, admits only of a small edition of maps,
&"% 15, therefore, unsuited to the requirements of large stations.
¢ ~“xperimental work in preparing chalk-plate maps of a larger size
du‘“; those now jssued at the more important stations has been con-
o (é}ed with a view of mecting an increasing demand from all sections
ol ;)e country for maps that contain more _complete \‘veather data than
worl ‘iil)lﬂv)llshed on the small maps now lssued.' The }'esult of t}us
ma )i (I{Ls heen a praqtlcul dpmqnstratlon of th'e iqusﬂ_)lhty of making
to %h Jbout 22 hy 16 inches in size (corresponding in size and make-up
I,Cpm(_'t }Il:’dlp issued at the central office at Wasbington) that will contain
o 7121 : l(lnn all Weather Bureau stations, and also present graphically
pi'e; é)lu‘e)otZ’mhneS’t and shadings the wind and weather, barometric
Ohrsel‘vatiox], perature, and rainfall throughout the entire region of
comlé: ’rdl ‘eolglmld ul)Ofl'the W eather Bureau for maps of this character
educationn] ci(l)n‘ltl'l;m{] cial, agricultural, marine, and other interests; from
equipping 90 ;; ;huans-’ and the general public. It can be met by
or itsaine the | ( more Important stations of the Bm"eau with outfits
challe-pla t%{ ¢ large chalk-plate maps and transferring the present
gr%l)h pl.oze‘;g}llpmqnts to smaller stations, there to replace the millio-
Lhe approximate cost of equippi ; . ' "
challes ) 2quipping 20 stations for the issue of large
in glll()llikltgi "Hlllll)st«‘u.l.d 1.30 st(;iltlons with the small chalk-plate map, inclu%-
and pay of gl_- t)e_l' lal and presses, steyeotypmg outfits, rent, power,
AV p lln ers, is $110,000, of which $40,000 is for assistance.
the Weatlwe‘ah ler maps afford the only effective means possessed by
obseryati ier Bureau for promptly placing before the pu lic its daily
ma; '),V{{ lons and summaries, the improvement and extension of the
o tlb along the lines indieated is urgently recommended. To carry
u during the next fiseal year one-half of the plan outlined above it i8.
'ccommended that $35,000 be added to the appropriation for general
g: gepses » outside of Washington, and $20,000 to the appropriation for
ries.
SCIENCE AND RESEARCH.

BAROMETRY.

The result, of Prof. Frank I. Bigelow’s discussion of the barometry
observations that were made during the years from 1871 to 1900 have .
Veen incorporated in the Report of the Chief of the Weather Bureau,

ol. I1, 1900-1901, *The barometry of the United States, Canada, and

e West Indies.” The daty contained therein have been made the
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. ing to the
standard for the Weather Bureau, and the portions pertaining b?etll' :
several stations have becn ﬁ})ut in operation, so that the barou
system has been made as ¢

cient as possible in conformity wit
best scientific models.

atl
The adopted station elevations will be used as points of 1'efel’0ncel];y;“‘
local and general surveys; the normals of pressure, temperature, {ic
vapor tension will be valuable in all meteorological and climatolog "
studies; the variations of the pressure with the months, :Lngl f}'om y 4
to year, will be used in studying the effects of solar radiation PPGW
weather conditions generally, and especially, in laying a basis for 8¢%
sonal forecasts,

The reductions of pressure have been made by suitable f:a},)les'h gﬂlg
the stations to the sea-level plane, and the synchronous "1solmlsti0nii
used in constructing the daily weather maps. Besides this lﬂd“‘i) ool
~ to sea level, reductions of pressure to the 3,500-foot planc h:wcd als0’
made, which is at the average height of the plateau stations, an s the.
to the 10,000-foot plane, which is located in the upper part 0 ol
ordinary cyclones and anticyclones, Daily reports of the 1)1‘0515;“1558 in
these planes have been received by mail from the outlying Stote sed
the United States and Canada, and "these mail reports are meS:c urmﬂ
in forming charts on the higher levels, whereby the structure of 3 10 L
can be suitably studied for the first time in the history of meteoro (;%ﬂ-}

This preliminary study will he continued for one year before tica
dering a report on the value of these high-level charts in Pmcnofo
forecasting. At present the indications are that they will be lld o
efficient than was anticipated, and they certainly open a new 11010 g
investigation of the utmost importance in furthering our know th
of the circulation of the atmosphere,  Professor Bigelow bphevos oot
they have for the first time shown us positively what is the hieh
structure of storms, and that they point unmistakably to a theory -wtul'e'
will supersede those heretofore published in meteorological liters o
It should be noted that three independent researches have convegi%er’
upon the same result and that they mutually confirm one ano ,
namely:

aps
. . : Ty © map
(1) The average circulation as derived from the auxiliary cloud ma¥
used in the forecast division.

el
(2) The theodolite and nephoscope observations made by the Weath
Bureau in 1896-97.

. -
(8) The isobars constructed by the barometric reductions just me ,
tioned, ) . orge.

These show that the general circulation and the local circulation 1 that’
into one another and form the observed cyclones and unt.lcyclonea b o
the source of energy for the general circulation is the sun’s radid dor
in the Tropics, and for the local disturbance the counterflow and ul; o]
flow of low-level currents of different temperatures between the o
ical and the polar zones. This result excludes three we”‘l{lngen :
theories: (1) The local overheating of the surface strata; (2) the ?id'les-
heat of the condensation of the aqueous vapor; and, (3) ‘thc ¢ A10.
attributed to difference of velocities of adjacent strata, Storms 16
actually more complicated than was supposed, and it will require $0* 7
careful work to finish up the subject, but the prospect of obtmmng {
satisfactory outcome is now promising.

o
Besides this work on the mechanics of the local cyclones, the nePh
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Scope observations made in the West Indies in the years 1899-1908 are
being discussed by Professor Bigelow, who hopes to derive therefrom
more definite results regarding the circulation of the air in the Tropics
an'd1 in the formation of the trade winds.

The data arc being collected for a report on temperatures and vapor
tensions, with the view of ultimately constructing Ligh-level isotherms
and vapor lines in connection with the above-mentioned isobars.

.'l‘his work has been the speeial field of Professor Bigelow. It is all
Ughly important to the higher science of meteorology.

METEOROLOGICAL INVESITIGATIONS.

. The Weather Bureau has also been carrying on for some years an
investigation into the fundamental problems as to the true causes of
the weather conditions in the United States, the ultimate purpose of
which is to improve the forecasts issued for a day or two in advance,
and if possible to discover some basis for u scientific forecast of the
seasonal variations from year to year. Sufficient progress has been
made in practical methods to justify a summary of the work already
done, and especially to point out the steps which should be talen to
Secure to meteorology a positive advance as a science an.d as an art of
commereial utility. The methods at present employed in 1}1111{1|1g up
the daily forecasts are substantially the same that were devised ab j;he
time the Government service was established in 1871, Every cffort
has been made to bring the system to perfection, and much labor has
heen devoted to the study of the sea-level charts upon which it is
pased to secure the hest results in forecasting that are possible with
- that kind of data, namely, the isobars, isotherms, wind velocities and
directions, and precipitation areas, as published on the daily weather
maps. Yet, it has been impracticub}e to avoid a cortain class of
errors in reading these charts, though a sufficiently high average of
correct forecasting has been maintained to justify the expense of the
service; but it is apparent that much labor in research is justifiable
where there is a fair promise of an ultimate improvement in successful
forecasting. The mistakes in judging the immediate development of
the sea-level maps consist usually in an error as to (1) the direction of
the storm track, (2) the rapidity of its onward march, (3) the intensity
of its action, and (4) the Jocation of the sccompanying rainfall areas.

erefore any improvement of the system of forecasting must have
an especial regard to these four points.

SIUDY OF CYCLONES AND ITS VALUE FOR DAILY FORECASTS.

Before mentioning the results of recent researches it is proper to
enumerate the most important theories regarding the cireulation of
the atmosphere generally and locally in order to contrast them with
the new theory.

GENERAL CIROULATION.—Professor Ferrel’s theory was practically
undisputed’ by meteorologists until the cloud observations made by
the Weather Bureau in 1896-97, and published in the Report of the
Chief of the Weather Bureau for 1898-99, indicated that it must be
i}l‘eat]y modified to match the true circulation of the atmosphore. The

uropean and Asiatic observations made at the same time, the results
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baving been published by Hildebrandsson for the international Ct(i]r:_
mittee in 1903, are in agreement on this point with those of the Wea e
Burcau. Ferrel reasoned as follows: The sun’s radiation heats the g
in the tropical zones, causes it to rise upward and then to flow Et;)oa i
ward in the high strata, and return to tEc Tropics in the ]O‘V'Stﬁlugé
near the surface. The rotation of the carth, whose atmosphere ]S‘tu p
heated, causes an castward rapid drift in zones north of 80° lati
and & westward drift in the tropical zones. todt
Now, as a matter of fact, our cloud observations showed for the Uné o
States that in the upper strata there is no such northward curren

; ot
Ferrel assumecd to exist. The flow from the Tropics to the poles 181

in the higher levels, but in the lower levels up to 3 or 4 miles, 01‘;; m
tion, and not above that height. There are strong currents of Wl

air which flow from the Tropics into the temperate zones at low ]GV‘ZlhséL;‘
and there they meet the cold currents flowing southward ﬁomtimﬁ?
polar regions.  These counterflowing currents, which at the same -mali;
underflow the castward drift in the upper strata, possess the therm?®
energy necessary to generate cyclones and anticyclones, and t

he p&%
. . . Yn yratules;
ural function of these gyrating masses of air of different tempe? ‘ltg ore
is to bring back to an equilibrium the thermal state of the atn_lo»ﬁfil poﬂi{
which is being continually disturbed by the sun’s radiation falling &
the tropical zones. -

. e

LocaL cmrouraTion.—There are three distinct theories W}}wh .11:;%35

heen strongly advocated by students to explain the origin of ¢y ; the.

and anticyclones: (1) The Ferrel vertical convection theorys; orye

German vertical conveetion theory; and, (3) the dynamic eddy the ot

It is not practicable to describe these in detail, but the prmclP“1 =
are as follows:

Jonés:
(1) Ferrel conceived his local cyclone as similar to his general cydf(’)“ "Aj
and illustrated it by heating at the center of the lower surface 8 1timef%
of water contained in a cylindrical vessel, turning it at the same & .
bodily about its vertical ‘axis. This makes the water flow in cclno
closed curves, since it is the saine mass of water in motion. VV"" ugh

- know from recent observations that the air simply flows once thy Ob ab
a cyclone, and that new masses of air are constantly involved, "5? p
Ferrel’s idea can not be true. For a central source of hcutAle.ain;{é
accepted Espy’s view, that the latent heat of condensation due to 11ﬁ“
fall 1s the source of the vertical current. There are, however, Eheaﬁ;
fully formed cyclones that are practically dry, so that the laten tiod
can not be more than a secondary source of energy in the produc
of storms, though it may intensify a given cyclone. ansl
(2) The German vortex is much nearer to the facts of naturec, b(’tc, oall

it 1s not limited to a fixed mass of air, but allows new air to Sil .
through it. Tn this case we have a central part with a vel.'tlcal ve Os j
surrounded by currents flowing ounly in horizontal directions, an trak
denly lifted on reaching the centmlycore. In this vortex the .cer:) ad
vertical veloeity increases in proportion to the height, and it Wts do
become enormous in the upper strata. Recently discovered fac'ﬁe il
not sustain these ideas very well, and they must be much mOd}\lié
The German vortex theory, as well as the Ferrel vortex, has lé/b ab
upon the latent heat of condensation for the central rising curren ' of
there are several intractable difficultics which stand in the W"g'eo%ﬁ;
accepting either of these theories. Indecd, so strong have these obJ*™



WEATHER BUREAU. 11

tions appeared to some students that they have abandoned the convec-
tion theories depending on thermal energy, and have taken up the
purely mechanical or dynamic theory of eddies. o

(3) The eddy theory considers the cyclones as simply whirlpools
produced by cuirents flowing past each other at different velocities,
cspecially in the temperate zones, much as eddies are formed in a
rapid stream of water. . It is only necessary to note that cyclones form
frequently and numerously in the Southern States, that is, in the
midst of the high pressure belt, where there is no rapid motion east
or west of any kind; that the adjacent strata’ in the temperate zones
do not have sufficient differences of eastward velocity to stir up gen-
uine eddies on a large scale; and that over Asia and the Pacific Ocean,
where similar castward velocities prevail, there are practically no
cyclones as compared with the number in North America, the North
Atlantic Ocean, and Europe.

Professor Bigelow has found the conditions of this complex prob-
lem generally satisfied by admitting the counterflow and underflow of
currents of different temperatures at low elevations, such as have been
deduced from our observations on the flow of the atmosphere, and from
our new barometric reductions to the 8,500-foot plane and the 10,000~
foot plane. It will be necessary to give more detailed attention to
these results, as yet unpublished, except for one paper in the Monthly
Weather Review in February, 1903.  The importance of arriving at
the correct structure of cyclones, or the configuration of the curves
tl_n'ough which the air circulates in them, is so great that it has been
discussed in three independent ways, which mutually sustain one
another by coming to the same result.

(@) The first method consisted in taking the cloud maps used as
auxiliaries in forecasting, selecting 40 or 50 maps in a series of yecars

aving the same region for the storm center, as the Lake region, and
computing the resultant motions in all the minor areas of the cyclone.

here was published in the cloud report a series of such resultant
¢yclones for the sea lovel, the camulus cloud level, 1 to 2 miles high,
and for the cirrus cloud level, 5 to 7 miles high.

() To carry out the second method, theodolite observations were
made at Washington for one year, May, 1896, to Muay, 1897, and
nephoscope observations were conducted simultaneonsly at 14 stations
scattered quite regularly to the east of the Rocky Mountains, upon the
cloud motions in nine different cloud levels from the surface of the
ground up to the cirrus level, and in each of these the actual velocity
was measured or found by computations. From these data a structure
was obtained for the cyclone in agreement with that of the first meoethod.

_{¢) Finally, the barometry observations taken in the United States
since 1873 have been reduced to a homogeneous system, and all the
necessary corrections have been applicd to make the series from Janu-
ary 1 of that year up to the present time strictly comparable. From
these data, and with the help of the temperature gradients founq from
th(_ﬂ observations made during the kite ascensions of 1898 in the

ississippi Valley, together with the available Eur'opezm halloon
Ascensions, it was possible to construct normal ma{)s of the pressure,
temperature, and vapor tension on the sea-level plane, the 8,500-foot
* Plane, and the 10,000-foot plane, for the twelve months of the year.
Also, reduction tables were constructed to facilitate finding the pres-
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sure daily on these three planes at about 150 stations in the Unit:

States. The sca-level reductions have been used since January 1, 19
in making the weather maps GmL

=S

loyed in forecast work and issue ol
the public at -several centers. Since December 1, 1902, the redgce,m
pressures on the 3,500-foot plane and the 10,000-foot planc have, ‘}310 i
sent to Washington on postal cards, whereby the maps on the hight:
- planes are drawn for comparison with the sea-level charts. it
- present writing Professor Bigelow has examined these maps for
months, with the following general conclusions: .o fol

(1) The high-level isobars give precisely the same configurations 1o
the structure of cyclones and” anticyclones as were obtained from 1o
cloud charts and the direct instrimental observations, so that ml;‘i:
barometry report, in the Report of the Chief of the Weather Bureat
1900-1901, confirms the results of the cloud report. . not the

(2) The great advantage pertaining to this isobar system is that ty’f‘;
details are given on the upper levels in great abundance and .vurlen
and they serve for studying these meteorological problems 1n mﬂi‘
different aspeets. It will he possible only by preparing i SPG"W@‘;‘
report on the subject, which is now in process of construction, to grts,;
any idea of the new information contained in these high-level chart.
and we hope to issue this report within the coming year. X aby

(3) It may be stated in this place that the cyclones are Jorme®
currents flowing into the temperate zones from either side 11 tho
low levels, that is, a mile or two above the ground, where, by it
intermixing and the change of elevation which is induced by their dat
ference of temperature, they cause the gyrations usually observ® onb’
the surface in the low and high pressure areas. It a warm_ cut’ of
underflows a relatively cold current, the lower air rises, cools its Y“Ei :
contents, and precipitates the same over wide areas. Precipitati® tho’

due to the lifting of -the air in part by dynamic vortices where st
isobars are closed curves and in part by underflowing warm, n%%he"
sheets of air, which are not vortices. 'There are many examples 0l el
fact that the warm and moist southerly currents in the 3,500-foob 10 vel
underflow the cold currents drifting castward in the 10,000-foot Tﬁesef
and precipitate their contents of moisture over large arcas. il
upper-level maps, at least in the six months from November to Ap teé‘
inclusive, most efficiently supplement the rainfall forecast mdw?;o o
by the usual sea-level maps, and in many instances they clearly Sf,heff’
the rain area for the next thirty-six hours, while the sea-level wed PO
map fails to give such information with the necessary dlst'mct'_‘o ve,{“
This conclusion is very promising, as indicating a probable impr the’
ment in the rain foreeasts in the winter months, In the summ'elle at
gystem is different from that of the winter, and it is not 'p(_)SSlb ¢

A : h ),
present to make any statement regarding the efficiency in the war
season.

(4? It happens that on the upper levels the direction of the Stggﬂi
track may often he shown by the trend of the isobars on the 10, e
foot plane. 1If these slope to the northeast the cyclone usually m%u 8
in that direction, if to the southeast it still follows them. o
instead of conjecturing in which of two possible paths the St(;\riﬂ
center will advance, it is practicable to sclect the one it usually e
follow by reference to the upper isobars., Furthermore, the densitgg
of the isobars on the 10,000-foot plane, that is, the closeness W™
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which they are packed together, is a very strong indication of the
relative velocity with which the cyclone will move. If they are close
together it will advance rapidly; if they are wide apart or straggling
1t will move slowly. The difference in velocity between the cyclones
of January and May, for example, is a good illustration of this law,
and it is likely that a suitable study of this subject will enable the
forecaster to judge much more accurately of the storm’s progress than™
as been possible from the sea-level charts alone.

.(8) The penctrating power of cyclones and anticyclones into the
blgher lovels ig distinctly shown by the changing configuration of the
Isobars on the three successive planes. The number of closed isobars,
Wwithin which a purely vortex motion with a vertical component can
alone exist, diminishes from the surface npward, and they finally change
into sinuous curves before they ultimately disappear in the swiftly mov-
ing eastward drift of the high levels. It has been shown that in the
¢aso of hurricancs the penetration reaches powerfully to the cirrus
level, 6 miles from the surface, and with precisely the samo typl.cal
configuration for the circulation. There are many other interesting
features which are contained in this series of charts, but it will be
Proper to reserve them for further study before expressing conclusions
regarding them. Enough has already been discovered to inspire a
feehng of confidence that the high-level charts will eﬂiclently_supple-
ment the sea-level charts, and in some cases supersede them in fore-
casting usefulness. It is possible to telegraph the data needed for
constructing them by adding one word to the forecast code, such as a
word of the barometer-temperature type, and a single clerk can draw
the two sets of upper isobars while the usual sca-level charts are being
In.ac_le., It will require considerable study on the part of the forecast
division to thoroughly digest the new material and overcome a feeling
of Strangeness. Thus, in cold waves we sce on the sea-level plane a
very high pressure, but on the 10,000-foot plane a distinet low pressure
over it. The new charts also will dispel many crroncous conceptions
now held by the public regarding the true theory of storms. '

THE PROBLEM OF SEASBONAI FORECASTS FOR A YEAR.

It is a very difficult piece of science that is involved in the attempt
to place the forccasts of the seasons for a year in advance upon a
Teliable basis, because it will be necessary to take account of several
Interrelated processes in nature, which depend upon the circulation of

© utmosphere of the sun and of the carth. The science of meteor-
ology is not to be confined to the atmosphere of the earth; because the
c_hanges in the action of the atmosphere of the sun precede the varia-
tions in the carth’s air, which finally culminate in a certain type of
Season. Thus, wet and dry seasons, warm and cold summers an
Winters, and all the other climatic differences first depend upon the
bersistence of special high and low areas of pressure in one locality or
another; these go back to the circulation of the great currents in the
atmosphere, which seem to surge back and forth from one side of the
earth to the other, or from the oceans to the continents; finally, these
currents aro probably due to the solar radiation, which itself changes
with the output of energy from the interior of the sun,  Thus, meteor-
Ology is really a very closely allied but difficult branch of solay
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physics, and it ought to be studied with the aid of a fully eqmppegf
observatory devoted especially to such researches. On the sun W°
count up the number of hydrogen flames or prominences seen Oﬂ_t‘ ﬁ :
edge of the disk from day to day, and, from a discussion of the thir é’)
years’ record in hand, they are known to vary strongly from year *=
year. Similarly, the faculee and spots have their fluctuations in sy0°.
chronous cycles, and these have been studied for many years. ‘“‘d
thermore, the sun emits energy in the form of radiant dght 8pd
invisible heat, and by means of suitable spectrum observations
variable amount of this light, and especially the invisible heat, can £
registered from day to day and from year to year. The result (ie
these records is to ‘indicate that the sun is in fact a great, variab
star, and that terrestrial weather changes in close synchronism Wlbo
it. There is yet another register of the energy emitied by the sun
be found in the variations of the earth’s electrical and magnetic fields,
which is perhaps the most sensitive of all, and cortainly the mo_Sn,l
accessible to our measures. The newly discovered action of ions 1%
the atmospheres of the sun and the cart , respectively, which ﬂl'e.now»
believed to be the basis of the clectrical and magnetic manifestations -
is affording much information upon this obscure subject, and it is It t
of promise in practical investigations. Langley has announced that
the.invisible radiant heat energy, as measured in his bologrﬁpbs’
varies from season to season and from year to year. The passage 0 ¢
an eclipse shadow through the atmosphere changes the atmosp exrt
magnetism and electricity in the same way that day and night mod }If
them—by cutting out the sun’s rays. 1In short, the entire field 09
cosmical processes forms a complex problem which especially concel"{‘it
the meteorologist, and by him should be studied out for the ben¢
of rﬁz}mkind, whose life and happiness depend so largely upon
weather. | '

MOUNT WEATHER RESEARCH OBSERVATORY.

The Weather Bureau is so far convinced of the importance of ﬁndm% -
out the laws of this cosmical physics, by which alone the problem ca
be’ conclusively solved, that it has been thought proper to foun dg®-
research observatory at Mount Weather, on the crest of the Blue Ri %
Mountains, about 6 miles from Bluemont, Va., and equip it suitably
for these investigations. Professor Bigelow has recently been place™
in charge of supervising the plans for its construction and develop”
ment upon the best modern principles. It is evident that such %h;“
institution, having its beginning in the early years of the twentie g
century, will have an increased usefulness as the years go by, i 1t.le :
organized according to the demands of the bestscience. It will requi”’ g
fine instruments and able students if it is to command the respect (t) o
the scientific world. The subject of solar physics has already growtt ;
suqh proportions that the British Association for the Advancement 0_
Science has set off a solar physics section from astronomy and mathee« :
matics; the solar physics observatory at South Xensington, under tki “
able directorship of Sir Norman Lockyer, is putting forth valuabg“
results; the solar observations by the Italians for the past thirty ye““bi
have become invaluable as a basis for these studies; the observatory v
Kalocsa, Hungary, and that at Zurich are known to all students for t 1‘6“1,
important publications. Less directly,several of the great astronomica:
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_ Observatories are deriving some of their most valuable discoveries in
fi?t"ophysics, which is simply another name for stellar meteorology.
us Potsdam, Paris, Lick, Yerkes, Harvard, and other institutions
are working zealously along these lines and filling out fnhe realm of
Uman knowledge in a fashion undreamed of a gencration ago. 1t
May he asked why, with all this wealth of material being secured in
Other places, i, should be important for the Weather Bureau to enter
bon these studies as well, The answer is simple. These observato-
Ties, for one thing, specialize along certain lines, and it is evident that
ere should be af Jeast one institution in the United $tntes where thes:e
resulty are brought together and studied side by side, so that their
Combined yegyult gt g given time can be worked out harmoniously and
correlated with the prevailing weather conditions. ‘Furthermoze, the
Publications of these several observatories are issued from the press as
Such as two to four years after the observations are actually made, so
28t 1t is obvious that these late reports can have little value in prac-
tical forecasting. We have no intention to enter upon the advanced
Tesearch oroblems which rightly belong to specialists, but rather to
adagt to til(} uses of the meteorologist and the forecaster such portions
glf the well-known types of observatories as seem to be practicable for
S mmediate uses of the Weather Burean.
Pectfieally, the plan in mind contemplates the development of an
° SCrvatory as indicated in the following statement: =
W I observatory building is in process of crcction at Mount
Cather, which is well adapted as a school of instruction and for
ma[.““g observations of the ordinary kind with the common meteoro-
noglcal instruments, barometers, thermometers, wind and rain guuges,
®Phoscopes, theodolites, and actinometers. The first floor is for
Y Ilestmtion, the second for living quarters, the third for labora-
71, and the roof for observing. : ‘

. (3) .Plfms are being prepared for a plant adapted to.genemtc large
Jantities of hydrogen, for balloon ascensions, including a shop for
L ® construction of balloons and kites. The ascensions will be lim-
ed to ahoyt 4 miles in height, our immediate purpose being to
Measure the tempoeratures and thermal gradients, which will enable us
to Construct daily isothermal charts on the two upper planes alr%qdy
wSeribed, so as fo provide isotherms as well as isobars on the g
evels. 1t ig proposed to make a complete series of ascensions fir s_t{ aé:
Mount Weather, and afterwards in different portions of the me ef
States, in order ’to observe the temperature conditions in zy\ull classvgas ({
.cy(}]ones and anticyclones_ We may attenlpt some h[gh ﬁsce(lllblﬁilb;
Uup to 10 oy 12 miles from the ground, when our Oxpel'mnce.z?nu Ofi e}_
*onditions warrant, but, since storm movements are Pl:acm“f" y p
‘Le to the strata with:n 4 miles of tho ground, the first group o
“SCensions will be to moderato elevations. e )

19) It seems important to install a hi h-grado bolometer f(fz Iélgr?ts;s
Uring the inyisible solar radiation, which is thought by so_mel stu }
to be largely responsible for the actual temperature of the 111ppe1
Mmosphere.” Also, a first-class spectxy-heliogrupb is required for. ceep-
1€ 8 record of the solar prominencés, facule, z‘md spots prevailing at
the time of making our weather forecasts. These two instruments
Are the essentials of an efficient solar physics observatory, and would

*equire the services of an able student of physics to bring out the best
Tesults and discuss them efficiently in suitable reports.
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(4) These records should evidently be supplemented by an obst}nfﬁg.’;‘.
tory equipped with modern instruments for observations in atmosphele
electricity and in maguetism, and we note that a number of valud "
new instruments have been invented in vecent years which we can uses

The special subject of this research is the hehavior of iony in the atmos. :
phere as forerunners of weather conditions. Ve oﬁ
Generally, the idea is to bring together for study under one direct?
the most valuable and practicab%e observations having a direct hearing
on the higher meteorology, which is now engaging the attention of ma‘”g_
able physicists and astronomers. In this ficld are found the best Ox’“a
{)les of physical and mathematical problems, becaunse it is nature’s gré

aboratory. The atmospheric cong‘

' itions at Mount Weather arve s.upct’ ’
the site being 1,800 feet above the sea level, on a ridge overlooking

wide Shenandoah Valley to the west and the plains of Virgir}m,todt’%g
east. An equipment at that place, such as is contemplated, will in ‘}111 ~
a great scientific activity and generate an intellectual atmosphere hig
favorable {0 the best scholarship. The assistants in charge of i
various lines of work will form a strong corps of teachers, who W
Instruct a new generation of men in the great problems of meteorologgr :
which are destined to occupy the attention of mankind in an increast
ratio with the lapse of time. It the equipment be made up of the V6
best instruments and able students secured to use them, and especid

if patience be manifested in allowing the data to accumulate st 1o
studied in the proper way, an improvement in forecasting for Ar_neﬂu
should be assured. 'This institution is to he planned for continu®
work in the future, and it is not supposed that jts efiect on t'oremst}}‘
will be immediately manifest, because of the difficulty and com .lcx\lof
of the problems involved. One thing is certain, that the founc mgthe
such a research institution is the true scientific way to provide 10T

future, in assurance that the natural difficulties will finally yiel
human persistency and intelligence.

PYRUELIOMETRIC MEABUREMENTS.

Mr. H. H. Kimball was sent to Asheville, N. C., with an Angstrom
pyrheliometer. Under arrangements made by Professor Abbe,{ 2
took observations at stated bours each day from November 10, 1‘,)&1&
until March 26, 1903, at Asheville apd Black Mountain,-N. C. -
.observations were carried out with faithfulness, and the report, inclu 0
ing a complete tabulation of the observations and reductions, has l?eﬁa
rendered by Mr. Kimball. The observations made in 1901~1902, witD
similar instrument, by Messrs. T. H. Davis and Robinson Pierce, 13
under the general direction of Prof. Carl Barus, at Providence, R- g
have also been submitted in a report by Mr. Davis. The two memol
containing the work done at Providence and Asheville are recommenaet-
for publication in a separate bulletin, as they are too voluminous fo!
the Monthly Weather Review. The solar radiation, as measured by
this apparatus, is that which s auctually received by every object #
the carth’s surface; the datum is divectly applicable to problems
agriculture as well as to meteorology, and an effort will be made t©
cxplain its usefulness in an carly number of the Monthly Weathe?
Review. The actual amount of solar energy reccived at the oute?
limit of the atmosphere can also he obtained from this observed datum
after we have learncd how to interpret it by the study of the bolo-
metric work that is cayried on professionally hy Professor Langley.
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POLARISCOPIC ()BQER\'ATI()NS.

In connection with the pyrheliometer, Mr. Kimball maintained a
series of observations with the Pickering polarimeter, loaned by the
obseryatory of Harvard College. The bluc color of the sky and the
polarization of the light depend alike on the fact that the atmosphere
18 8 mechanical mixture of several gases and is loaded with vapor, haze,
and dry dust. The polariscope gives us a basis for calculating the
relative quantity of these impurities. Professor Abbe is of the opin-
ion that My, Kimball’s work may establish a connection between the
Polarization and the atmosperic absorption. The observations were
found to indicate a decided diminution in the heat received from the
Sun during the months of January, February, and March, 1903, a fact

hat he was able to announce even before the publication of a similar
observation made at Lausanne, Switzerland, by H. Dufour.

\ TELEGRAPH DIVISION.

Our relations with the principal telegraph companics tr:msgxctmg
he steadily increasing telegraph business of this Bureau have, in the
Main, continued satisfactory. Complaints of delays and other faults
In the transmission or delivery of telegrams have, as & rule, 1'0001"9d
prompt attention and corrective action. Special acknowledgment in

is direetion is due to the local managers of the two principal tele-
graph companies in this city, whose unvarying zeal and courtesy bave
contributed much toward the prompt investigation of complaints, and
¢ ¢ application of corrective measures where called for. _

The total mileage of telegraph and telephone lines controlled by this

Ureau was increased from 367 miles, at the date of last report, to 421

miles, by the construction and equipment of the following new sections:

(1) From Pacific City (Fort Canby), Wash., to North Head, Wash.,

miles; comploted August 1, 1902, This section conncets the obser-

Vvation and storm-warning display station at North Head with the gen-
cral telegraph system, and its value may be judged by the following
extract from an editorial in the Portland (Oreg.) Oregonian of Novem-
ber 11, 1902, viz:
cogti;h r?:he e‘xceptim} of the light-house service along thal('}re%i:o_nY s}nld :V(z:syhin%(t;ég
- extenaedotﬁ}leatlw md‘ to.a?lup})m;: _bmmfi fm".thf)) (Jo‘lgm: )lf: t.‘“ o t)§ rt‘herHe ‘'
* g e man by the recent establishment of -4 re orting station at No aﬁ
t0 the g L .h(lzrw‘ork of the Weather Buf'eau in f.hls‘dll‘}%f?tll()llt})ilﬂ ]1))9:11 .]Of %rfﬁg b::)v(;(. (l;
has Eh(x)ag(,il: leulll z\md shipping mtcrt(ihts olf ‘thlild»mt‘n(’g;‘t)illll 'l]s()tat{OIrllca; (the i~ guth e
he Columl's value more cffectively than has the rep Iy
na River.

Vessel and weather roports are now telephoned direct from North

ead to Portland, Oreg., for distribution,

(2) Nine miles of submarine cable from Key West, Fla., to the office
of the newly established vessel-reporting and storm-warning display
station on Sand Key Island, Florida. This connection was completed
on February 96,1903, and serves the important purpose of reporting to
the maritime exchanges at New Orleans and other points the passing
of vessels to or trom Gulf orts, and the occurrence of any marine
¢asualties in the vicinity; also for the display of storm warnings at
Ccritical seasons. .

(8) A submarine cable from Point Reyes Light, California, to Sout}l—
east Farallone Istind, California, 234 miles in length, with about 3%

AGR 1903 2
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miles of land line. 'This cable was successfully laid and put 1?:’1?
operation on April 14, 1908, for observation and vesscl-reporting Psco;
poses, connecting at Point Reyes with the old line to San Franmmer/
but only twelve days later it was fouled by the anchor of the stela e
South Portland and cut in two by the captain’s ordergi,}who (cui;‘re a4
"his oc¢
oft Drakes Bay, about 1 mile from the cable landing at Point Reye® "
The cable has since been recovered and repaired, tory
4) A two-wire land line from Bluemont, Vu., to the observa By
now under construction on Mount Weather, Virginia, a distanc®
about 6 miles. This line was completed on May 8, 1903. from
(5) Eight miles of submarine cable and 2 miles of land line ‘1' g
Glen Haven, Mich., to the newly-established storm-warning dlbpwas :
station on South Manitou Island, Lake Michigan. This work nd-
done under the personal direction of My. 3. H. Robinson, supel'mt‘"r -
ent of telegraplll), who also supervised the crection of a steel sto

warning tower on the island. The cable was laid on May 9, 1903, 8%
the station put into operation u fe

: w days Jater.
In connection with the South M

o n-
anitou Island line, it should ‘)0’“‘.1266
tioned that the employees of the light-house and life-saving serv

such action to have been necessary to save his vessel.

and other residents are very desirous ot having this Bureau O‘Wiﬁ o
its cable line from South Manitou to North Manitou Island. Wch .
on the ground, Mr. Robinson made inquiry as to the benefib S}l Li
line would be to lake navigation, and learned that it would be useft to
reporting and conveying orders to vessels that seek the North Mﬂ‘“&s_
harbor, and that the island would also be a valuable point for the

play of storm warnings. By utilizing the spave cable gwre% :)ln
Charlevoix the connection could be made and a steel tower erecte thab
North Manitou for $2,000 or less. 1t is therefore recommende . this
the next Congress be asked for an appropriation of $9,000 for
purpose. . . | 5 1608”
Telegraphic connection with Tatoosh Island, Washington, was ire,
tablished during November, 1902, by means of a steel span W
in licu of the oiad

; . s o tra-
submarine cable that failed in 1898; but the eimﬁe
ordinary difficulties encountered in the construction and mainter

9
of a land line to Cape Flattery, which for the past twenty %e?)gt
have rendered telegraphic communication with this important 9&1_ I;en
exceedingly precarlous, in spite of our best efforts, call for ditle to
methods of meeting the urgent demands for vegular, umn‘cerl‘ﬂ}f’ﬁne
weather and vessel reports from Tatoosh Island. An a}l-cablf tion
from Port Angeles to Patoosh Island offers the only ]fil'a()tl()&] SO
of the problem. This, together with a cable from Flavel, Oreé'o’rtb
Fort Canby, Wash., which is necessary for the betterment of the ! Hon
Head weather and vessel reporting service, calls for an a propl'“g 000
of $90,000. It is recommended Congress be asked to allow $15,
with which to lay the Flavel-Canby part next year. . the

An additional appropriation of $10,000 is” recommended for !
much-needed reconstruction of the im

Fortzmt Hattoras lino, including
an extension of the same to Roanake Island.

Action to equip the Point Reyes-Ban Francisco line with'hnrd'dra»‘?g;
copper wire, in licu of the old iron wire now in use, will be ta
during the present year. . tho

An attempt was made during Jast August to recover and 1o m{ !
old Signal Service cable from Narragansett, R. I, to Block Is uﬂa’
which had been transferred to this Burcau. The cable, however, W
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found to he practically worthless for further use, and the attempt had
to be abandoned.  The Weather Bureau cable to Block Island, laid in
1886, became defective in November of 1902. In making repairs it
was discovered that this cable also was in a very bad condition and
liable to faj] entirely at any time. Congress, therefore, granted an
appropriation last winter for a new 3-conductor cable, which will be
aid during the present summer.

he. great demand for additional Weather Bureau reports from
many important classes of industry renders it advisable to request an
a‘ddltlon to the present appropriation for *f general expenses” of
$50,000, to be used in the distribution of weather observations, warn-
Ings, and forecasts by telegraph. g
. The total cagh receipts of the Weather Bureau lines that are author-
%ed to carry commercial (paid) business amounted during the year to
$0,288.38, of which amount $2,687.58 was for *“this line” (U. 8.) and
$2,600.80 for ““other line” tolls.

1

RIVER AND FLOOD SERVICE.

The work of the river and flood service, owing to the recent numer-
<t)us and disastrous floods, has of necessity been avery prominent fea-
ture of the year. Several of the floods were the greatest of which there
Is authentic record, and were remarkable both for their wide extent
and destructive character. In no instance was the coming of a danger-
g'us flood unheralded. The warnings were uniform, prompt, and

H.“O‘Iy, and in the main remarkably accurate. The forecasts of the
:‘-’f{ eat floods of March, April, and June, 1903, afford noteworthy cxam-
FES of the cfficiency the river and flood service has attained, and are
ea fr made the subject of more extended mention. The followin
1?2? la‘ct from an editorial in the New Orleans Times-Democrat of Apri

» 1903, testifics to the value of the work: i
fOIWf have been placed this year under another obligation to the Weather Burean
sin 1ts hi h-water news and predictions. 1t has kept the people of the lower Missis-

ilolf,)‘l well informed of what they inay expect in the way of high water, and its pre-

] tl(l)]ns have'been subsequently verified by the facts. *
varion s predicted within a fraction of a fout the height the river would reach at

“IO“S points and been very close to the date of maximum high water. * *
ac 16 day ﬂl@t the high water would reach New Orleans was stated with remarkable
e ?uracy, for it was between three and four wecks after this warning that the wave

Test reached here.
do {mt the warning had a good cffect, like that of an approaching frecze, none can
o ubt. 1t let the levee bLoards, planters, and public generally k}low what to expect

! the way of high water and warned them to prepare accordingly; and they did
b °bare, raising the levees to the height sufficient to withstand the flood which the
a I_Lather Bureau warned us was coming. In this way, therefore, it contributed not

;;ﬂe to the energetic and generally successful campaign against the flood carried on

Year, ,

The illlpormnce of the river service to the transportation interests
of the Ohio River has been dwelt upon at various times. It is only
n}? cessary now to sy that upon the efficiency of the one largely depends
the prosperity of the other, and that the Weather Burcau has contrib-
uted much to the latter by maintaining in its river forecasts hlglz

égree of accuracy, both during flood and the a}most eq uul}y impor taln

OW-water periods. These remarks apply with equal force to the
Temaining viver districts, where very successful work has been some-
w at overshadowed by the floods in the three great interior rvers. .

he best recommendation that can be given work of this character
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i it : pxtent
is a demand for the broadening of its field of operations and th(e1 F)iuw 5
sion of its hencfits to localities not yet favored. Such q‘\,mmxl 5 e
been constant and persistent, yet lack of the necessary funds has

dered it impossible to meet more than a small percentage of thcm:k of
several instances the limitations placed upon the work by lyﬂc J088:
funds have seriously handicapped its efficiency and thereby cause

of lives and property that might otherwise have been saved
recent flood in the Kansas River wa
instructive, case.

* The:
s an unfortunate, yet none the 165:
Had the Weather Burean heen able to maintas at'
adequate river service over this district it is practically certaint 100
more accurate forecasts of the coming flood could have been 15?001-;
and many lives and much valuable property saved as a vesult ther

It has been found to be practically impossible ol
obtain even moderately accurate estimates of the property, .S?rery
through flood warnings. Formerly the warnings, owing to thell o0
general nature, did not command the attention hat the Jater and ™
specific ones com

¢ ) Jed
pel, and interests were casily centered upon any mar
benefits.  But in these days

e
the many and” diverse interests that %}I;e
more or less concerned with river stages haye come to look lfponas
river forecasts of the Weather Bureau, hoth daily and spccml, il
le%itimate and necessary portion of their business, an alwayqﬂ"d ol
able, if not a tangible, asset. It is impossible to make a record 1n g,teé
lars and cents of the benefits derived. However, general estimats
can be made.

in recent years

The great floods of the year were those of the Red River in N‘;‘Velfﬁ, :
ber and December, the Ohio and lower Mississippi in March and ‘,"ps i
and the lower Missouri and upper Mississippi and their tnbutallveter
May and June. The first overflowed o territory in southwet‘l_1 {
Arkansas and northwestern Louisiana, approximating 200 square his
in extent, and the property loss amounted to over $500,000. oW
flood began about November 26 and continued throughout the fg taed
ing month. On November 23 the central office at Waghington @ V1 of
that ““all necessary precautions should be taken for the 1-01110Yﬂin g8
stock and properfy liable to be damaged by flood,” These warh

were thereafter repeated daily, gradually becoming more Sl"’“‘_(ila
to time and height of the crest stage expected, until all danger ™%
passed. The warnings were issue(%

advance of the floods, and tha

from seven to fourteen .dﬂys e;'
crest stages in various localities W&
correctly forecast to within a
king, secy

small fraction of a foot. M. H-. Ig‘gs'
kin etary of the Shreveport (La.) Board of Trade, wro
ollows:

ow.
The fiood warnings sent out by the Weather Bureau before and ,durinig the oge"g 21
were 80 accurate and timely that all had ample time to protect themselves. 1110 45 0
sequence of said warnings there was no loss of live stock and practically no \“‘0 of
mavable property. We have no data from which to compute the actual va
property threatened from th.

ds:
A e overflow, but it runs into the hundreds of thousan®™.
Certainly the Weather Bureau did wonderful work.

This is but one of the many commendatory letters and press notice? ,‘

relative to this flood that were recejved.,
The flood of March and April in the lower

the greatest in the recorded history of that
tion was awaited with feeling,
Although the

flood of 1897

Mississippi River .Vg:ﬁ
section, and its Gumﬂru,f
s of deepest apprehension and conc® at
aggregate volume of water was less than in the gre

, yet the extension of existing levees and the building Of:
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NCW ones had still more restricted the natural channels, and the out-
come of the new condi tiony was difficult to forecast. 'The test of actual
€Xperience was necessary.. Despite these difficulties the warnings of
the Weather Burean were characterized by an almost absolute accuracy,
and were issued from four days to four weeks in advance. With stages
of water higher than ever before known, and with the prevailing uncer-
tainty as to the effects of the new Jevees, the maximum difference

ctween the forecasted stages and those actually recorded was only
three-tong)s of @ jfoot, that being at New Orleans, where four weeks’
notice had been given of the coming flood crest. | The forecasts, how-
ever, were conditioned upon the levees remaining intact, and had they
Dot broken in g few places cven this difference, slight though it was,
would probably not have occurred. The following table shows ina
concise manner the stages forecast and those actually reached:

Forecasts of lower Mississippi River flood and stages actually renched.

—

I S I
Forecust
Stations. stage. Actual stage.
Feet. Feet.

L0, e 50,6 to 51 50.6
Mempija, 1077t e i ol

Heleng, 77777 CITTITiTirereeesaniriesnni s 51 51

érkm’m”c"‘-" RSN 53 53
reenville .. [C 11T 149 9.1
Vicksburg - 52 51.8
ew Orleans. [ 1111 T I 201 20.4t020.7

_—

O“{lng‘ to the timely issue and effective distribution of the flood
Warnings the actual losses, beyond the inconvenience and delay caused
¥ the overflowing of plantation lands, were comparatively small.
portable property was removed to places of safety and every
Possible precaution taken to protect that which could not be moved.
The floods of late May and early June, 1903, in the upper Mississippi,
the lower Missouri, and the Kansas rivers were by far the most destruc-
tive, and with the exception of that of 1844, the greatest ever experi-
enced in these localities. The warnings for the upper Mississippi were
equally as accurate as those for the previous flood in the lower river.
Ample time was afforded to everyone to make all preﬂmrutiops that
might be necessary, and if some delayed until too late, their failure to
act more promptly certainly can not be attributed to lack of emphatic
and accurate warnings. At St. Louis, on June 5, one week or more
after the flood warnings were begun, a special warning was issued that
In_about four days a stage of. water in the neighborhood of 38 feet
mlg‘_ht be expccted, the gauge reading at that time being 83.5 feet. On
June 10 the water reached the height of exactly 38 feet and then began. -
to recede. The floods in the Kansas River and in the Missouri in the
Vicnity of Kansas City could be forceast only in a general way,
OWing to the fact that no river service was maintained on the Kansas
Iver, it having heretofore been found impossible to obtain sufficient
tunds for that purpose. The warnings issued stated that serious floods
Wwere probable, higher than had occurred for twenty years or more,
,but no definito forecasts could be made on account of lack of informa-
tion of any deseription from points above the threatened districts.
ad the Weather Bureau possessed an adequate river serviee within
the State of Kansas during the recent flood, there is not the slightest
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. s . . thﬂ,t “761,6
doubt that, while some lives might have been lost, others thal &
1(?5?5 would have been sayed by the warnings that could have been }gs;lfe it
and property to the value of hundreds of thousands of dollars rese

from the general ruin. It is strongly urged that Congress

yl){rowde tnd
. : . a.
necessary funds for the river service so greatly nceded in Kansas
many other localities.

. )
The demands for the extension of the viver and flood sel'_Vlf‘:‘é 9‘1(;
utterly beyond the ability of the Bureau to supply. The _majorl ly and,
these demands are necessary for the well-being of the agrlcgltm ﬂid 1o
commercial intevests of the country, and the cost thereof W?Uau a-
comparatively insignificant. A new service should be at once in ot% of
rated on the Kansas and its tributaries, on the Delaware, and in

cady.
localities, and additional stations supplied to many of the a}f?h};
existing districts. The telegraph service should also be exten ‘chu.
order that the daily reports, so necessary in many localities for
rate forecasting, may be furnished the various river centers. 1race
he work of "the service should also be broadened so as to embras
other and ver

h 1
y necessary coordinate branches. The volume of wate
the rivers corresponding to given st

T
. ages in feet from the lowestzwﬁt‘(’)
level to the highest flood plane sh0u1§ be measured. Informatio
this character affords a truer index of

. he
the real conditions than fiohz’ of
ordinary expressions in feet, which are at best the measured hei

b 08 : jefly
the water above arbitrarily assumed points, and are used chi

, 0
because they are the most convenient vehicle for the conveyance
information to the general public.

During yecent years no co}ln‘if; zf
series of discharge observations has been made in the large rive Tost
the country. An opportunity for doing a great service W?is,' § i8
through want of money during the spring floods of 1903, un
hoped that another instance will not find us unprepared. e of

‘Another important field as yet imperfectly developed, but 'On s
first importance to the student of river régime, is that of the co The
tion of rain and snowfall with the varying stages of the 1'1\«'91‘?1- ovel
relations between the two are subject to so many intricate and aily
changmg conditions of climate and topography that l'egm?ﬂ].l the.
observations at a large number of places ars a solutely cssentla - tai
best results are to be obtained, 'Ehe winter snows in the mo\% they
are often the controlling factors in our early spring floods, and 1 Lot O
are to be properly reported numerous stations of observation m‘ﬂj ong
provided. Of equal importance ave veports of heavy rainfalls -
the headwaters of the various streams. For this work a large
ber of special rainfall stations are necessary. oak®

The work of the river and flood service during the past year Spon of
for itself. Its excellent work, while greatly handicapped by }.'(-39‘8.0-991'
enforced limitations, is but an indication of ‘what can be dono if pr p
facilities are Erovided. The value of property saved through
warnings of t

00
. " p h )eeds Of
i3 year alone would more than provide for the 1
this service for a century to come, and I ¢

an not too strongb’ Te‘ﬁzg;,

mend that funds amply sufficient for the work be provided by (Jonglivel'

I am strongly of the opinion that the time has come when the I;},ivi’

and flood service should be raised from its position as a Pm’t of “f fhi-

sion and given the rank of a division, with such a comé) ement O oy’

cials and clerks and such an increase in the funds allotted to its purpe” 4
as will enable it to still further

A 00
erfect and extend the river f}*}g ﬂn oW
work so as to meet the needs of agriculture and commerce. ‘Lhe
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division, if created, should, as is now the case, be closely affiliated with
the forecast division, and the official in charge, inso far as the issuing
of flood warnings is concerned, remain under the general supervision
of the professor in charge of the forecast division. I, therefore, have
the honor to recommend that Congress be asked to appropriate for one
additional professor, at $3,000; one clerk, at $1,800; one clerk, at $1,200;
one clerk, at $1,000, and one copyist, at $840. But $17,000 is now
Spent for the pay of special river and rainfall observers and for the

uilding of river gauges, and there are no measurements made of the
sectional discharge of rivers. In order to extend the river and flood
Service, as hereinbefore outlined, I would also recommend that Con-
gress be asked to increase theamount allowed for ¢ general expenses ”
of the Weather Bureau outside of Washington by $380,000. This
additional amount will enable the Weather Bureau to do a splendid
Service for the interior commerce of our country.

The plan recommended would give to the chief forecaster of the
Bm"?&u $3,000, and the $2,500 professorship now held by him would .
¢ given to the chief of the new river and flood division, and one dis-
trict forecaster at $2,000 would be dispensed with. The officials
referred to are men of high scientific attainments; they have seen many
years of arduous service and study; neither of them has been engaged
. 1n the work for less than twenty years, and they are in the fl‘Olylt rank
of their profession. They are the chief forecasters of the Weather

ureau, and upon the character of their work must rest, in great meas-
ure, the value of the weather service. Their responsibilities are tre-
Mmendous, At times the balance between life and death hangs upon
their Judgment, to say nothing of the saving or loss of millions of
Property.” The warnings of a single storm moving up the Atlantic
seaboard save hundreds of lives and from $3,000,000 to $5,000,000 of
Property during each storm, and there are a number of these storms
EaCh year. Since so much depends upon the skill and judgment of

€8¢ men, it would certainly seem a wise economy to pay them a fair
salary for ‘their work—one even larger than recommended.

The chief of the proposed river and flood division will be charged
WIth the supervision and proper conduct of the river service of the
entire country, which even in its present partially incomplete state
Malntaing over 300 tiver and rainfall stations. Losses by a single flood,
Such as the Kansas River flood of 1903, where no service is maintained
On account of lack of the necessary funds, amount to more than the
entire expenses of the river and flood service would amount to for a
generation; and, conversely, the value of property saved by flood
Warnings where adequate service is maintained, such as that on the

10 and Mississippi rivers during the spring of 1908, amounts to as
Much or more, These instances of the .value and usefulness of this
SCrvice are by no means isolated ones, but are repeated in greater or
N degree séveral times annually. In the spring of 1897 the value l(:f
%Operty saved during‘the Mississippi River flood as a resulthof.{ e
¢ eather Bureau warnings amounted, according to competentauthority,
;3"‘31‘ $15,000,000, and during the present year even these enormous
I'es were exceeded. . .
0one can doubt the tremendous importance of this work or behtt‘tle
"8 effoet upon the cconomic progress and development of the 09%1&11 ry :
The watershed of the Mississippi River alone comprises twp-ﬁ dS 011
16 total area of the United States proper, within its contines dwe
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T
more than 40 per cent of our population, and the great bulk .of &‘:}t;
staple crops are grown here. It is easy to perceive, thel‘“""ﬁ’ oW’
whatever affects the well being of this vast area will be reflected, rop*
for good and now for evil, throughout our entire domain. To P

e sontifio
erly conduct a service of this character demands ability, both scientift
and executive, of a high order,

1t is a work that requires many yo®
of education and study, a lite work i

e t
in reality, and it is not fair to eXpeS
that a capable man should continue in it with the extremely sma

P v 10
ary of 2,000 a year, a compensation much smaller than that gl}deélo
many other Government officials whose duties are much less ar
and whose responsibility for cach day ends with the close thereol-

CLIMATE AND CROP DIVISION.

The climate and crop division has charge of the climate and flﬁg
service of the Weather Bureau, and of the gism‘ibuﬁon of its diﬂ}y 30 its
casts and special warnings. During the year ended June 30, 190 Jed-
" work was along established lines, no new feature having been ® e

In the climate and crop work move than 8,300 voluntary .Obscll;ser'
and nearly 14,000-crop correspondents furnished meteorological fi Hon
vations and weather and crop reports that are used in the compi la ins
of the monthly climatic reports and weekly climate and crop bulle

of the various scctions, while about 300 paid stations of the cO¥%!
wheat, cotton, sugar

e phiC
rice, and fruit services vender daily t_d@g’(fg;;_
reports to designated centers from which daily bulletins are issue
ing the crop-growing season. Joyed
In the dissemination of forecasts through the various means empioy 38
an average daily issue of about 200,000 weather forecast bulletl'}lﬁ’,ee,
accomplished. In the preceding year it was through the rural 11 o
delivery service of the Post-Office Department that the gl'e"k of
increase in forecast distribution was effected, Hut on account © a0 gh
funds it was not possible to further extend the distribution 'ﬁhlolzr
this very cffective means of reaching the farmers. A large an Vcost
‘prompt dissemination has, however, been accomplished, without 07
to the Bureau, through the farmers’ telephone exchanges. ther
For a number of years past an extensive distribution of wes 98"
forecasts has been accomplished through the cooperation of )Ostgl.ief
ters supplied with logotype and stamping outfits with which the lying
weather messages are printed upon postaT cards for mailing to outy viﬁ \
towns.  While this system has served a most useful purpose, an Y 1d
continue to prove valuable, urgent need has been felt for more yap
means of printing the forecasts. tontb’
Through the courtesy of the Dircctor of the Census a.SUfﬁflthe-
namber of copies of volumes containing agricultural statistics OF g
Twelfth Census was procured to supply cach section center with N o
consisting of Part I, Vol. V, and Part'1I, Vol. VI, The informs l(:n’
contained in these volumes has been used to great advantage at thg ¢ {',(55
tral office in' determining the relative importance of the several btﬂt :
in the production of the various crops, and will prove valuable to 77
section conters in the study of climate and crop problems.

NATIONAL CLIMATE AND CROP BULLWPIN.

. . ]
The National Climate and Crop Bulletin has heen issued in the “?gg’
form, with charts showing the current temperature and precipitatt
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eXt‘.l'emeS of temperatures, und departures from normal of both tem-
gg;}zgz{m and Precipitation. In this bulletin the current _mete(_)rologignl
Ninge t"mS are discussed in their relation to crop growth from the begin-
o g to the end of the crop senson. So expeditiously are the reports
i rop conditions and meteorological observations collected and util-
“ed that within twenty-cight hours after the close of the week ending
& m. on Monday, there is given to the public in this bulletin a
i;mph]e Presentation of the tempernture and rainfall conditions,
Ogether wi o, general summary of the weather and crop conditions
or the United States supplemented by a condensed summary for each
#d every State, In the preparation of the temperature and pl'OCI{)ltfh
t10n charts accompanying the National Climate and Crop Bulletin
regraphic data from more than 450 stations are used. The effect on
© Markets of the information contained in this bulletin is so dem.de.d
w_at 0 order to place it before the public in an impartial manner it is
plletilhe.ld until 12 noon on the day of issue.('l,‘qesduy), when the com-
18 report is equitably and gratuitously distributed to all desiring it.
SQHll?]fl(E}lbtful whether any class of information receives a \\f_ldelr dlsi
]'Ourn‘al fon through the daily and weekly ne\vsp:}pers and ag.ucugtu]ll i}
0 ‘}l‘ T 1‘;h:m the text matter of the National Climate and Crop 1 ulle-
newsy, 10 press associations and a large number of the more impor ‘tzmé,
With Itﬁl)%ls of the country with representatives in this city are serve
al'l'iVege ulletin as soon as the hour for making the information public
ab}-?d gégeélo t‘o more fully..meet tzu.s ne_ed of tl\ujz cottm])l ipterus%?‘,dag
“Cotlon R rm ot\ the Natlom}l Climate '{LII’C}. Crop Bulletin, entitle
T isbpurll)l' egion Climate and Crop Bulletin,” is issued at New Orleans.
revailiy lcation contains summaries of the climate and crop conditions
ished ng in the States of the cotton belt, duplicates of which are pub-
Simultancously in the National Climate and Crop Bulletin.

SECTION PUBLICATIONS.

let%;{lfhm?nthly climatic reports and the weekly climate and crop bul-
in 1§96m ¢ been issued in conformity with the standard 11)odelsa opted
O whic] In their present form they so satisfactorily meet the n(ragds
eman dlcfl they are intended that no change secms ndvmable.._ The
and op or hoth the monthly climatic reports and the weekly climate
otto op blllleths, as well as for (h(_} dzuly bulletins of t_he corn, wheat,
num(,n s sugar, rice, and fruit services, 1s consmntly 1ngrezfsm0'.. Sq
prev.’lo“ﬁ have been the calls for the monthly climatic reports of
exhalofls years that the editions of very many sections hav'e been
e usted, notwithstanding the fact that the section dircotors have
1 nstructed to proparc for increased demands.  These publications
ni:ft‘gotll so fully and in such detail many questions pertu‘mmg t?dcll)l-
Yog bt were it not for them a much larger foree Qf cIel'ks would be
Quired at the central office to supply requests for chm:}tlc data.
er © annual summarics are in especial demand. ~All weekly climato and
.0 b .bunetlns are issued on Tuesdays, and the monthlies as soon as
p¥ Acticable after the close of each month.,  Most of the latter are 1'eudy_
tlzm the 15th to the 20th, and practically all arc issued by the end of
pletm.onth succeeding that to which the report pertains. By a coni-
© Interchange of the monthly reports cach section receives all
1'9}3 Yeports issued. These are carefully filed :}nd are :Lvaﬂab]q for
®rence at all times. In addition to the section centers, 20 of the

'
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i ; . e nthly
more important stations of the Bureau also receive tbbbexlggr
reports, and it is frequently found a means of convenience

. res
applicants for information that these reports contain to the neal®™
eather Bureau station having a complete file.

BNOW AND ICE BULLETINS AND THEIR USES.

nd
In the winter time there is issued from the central _ofﬁce a S“O‘g Oéhe
ice bulletin showing graphically the area covered with snow anrbors.
extent of its depth; also the thickness of ice in rivers and 9‘n'oav'ns
This bulletin has a wide circulation, and the information 1t €0

ins.
. Iy,
has an important bearing upon the winter-wheat crop, besides supP

. el of
ing data of much value to the ice trade and to the manufactur®

-oyalenc®
goods, the demand for which is largely governed by the P“é‘g:,letbis :
of sleet or snow, rubber goods, horseshoes, ete., coming un :
heading.

. o 1 ned
In the States of the semiarid region local snow bulletins at el\/llisrch' :
by each climate and crop section center from December to ing ab’
These bulleting show the amount of snow and the depths I'Q"‘“lnrmnce;;
the close of cach month, this information being of great 1POX*

1}
as affording a reliable basis for calculating the water supply for *
gation during the succeeding scason.

unb.
In some States u .smau‘ Z‘glﬁifﬁ‘ ~
is expended in obtaining snow measurements at high altitudes

cult access where it is impossible to secure voluntary service.

VOLUNTARY H#TATIONS.

oo the
While more than 200 voluntary stations were established dur }ﬁ)%e of
year, the total number, 3,355, is not quite so large ag at the O 4,
the previous year. This is due to the closing of many stations 15 W8
nonstandard instruments in localities where the need for Sw%o!nstm'
not sufficiently urgent to justify their cquipment with standar 1}1'(30'09&
ments.  As in the past few years, efforts have been mainly (‘zﬂtion ‘
toward standardizing and improving the outfits of voluntary-s yolus™ -
rather than increasing their number. The plan of inspecting Vg
tary stations inaugurated in the previous year has been follOW(‘il uring
orously, 481 stations having been inspected by scction du'ectol'str ongly,
the year. The importance of these inspections can not be t00 & ork of
emphasized. Nothing can contribute more to the SUGCQSStul Ysef"e .
a voluntary station than o personal interview between the 011.1109‘?
and the section director. These inspections, therefore, have ‘_” ﬁﬂblef
tionably contributed much to the climination of defects that ar¢ ey
to exist, however careful the effort may be to guard agmﬂ?'f dutie®:
While many voluntary observers thoroughly understand theil t, ther®
and tperform them in & most satisfactory manner, it is found the e
are few stations at which there is no opportunity for needed Slsgyeﬂ"
tions or instructions. As the inspections made "in the previou oo8b
were largely confined to stations that could be reached withot atiod
to the Bureau for transportation, the ayerage expense,

er st
. L : ~ el
inspected, during the year ended June 30, 1903, was somewrl)lﬂt gre
than in the previous year.

CORN, WILEAT, COTTON, SUGAR, RICR, AND FRUIT HERVICES.

. g,ﬂ
The number of these stations and the manner of X'OP""ml% th#
publishing data therefrom continue unchanged. 'The _valuo Y
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Service ig becoming more widely kuown cach year, and numerous
"equests for the establishment of more stations are received from
Commeregigl organizations. Twenty-five additional stations can be
ademtargeously placed in portions of the cotton belt not now well
YePresented, and a like number of stations of the corn and wheat region
PCIVice iy also needed in the corn and wheat belt. Owing to the excep-
tlonally mild weather conditions prevailing in the cotton belt during
16 autumn of 1902 the cotton interests felt the need of the reports
rom the cotton-region stations after the suspension of the service on
ctober 81, Effort was made to meet this demand by a voluntary
Service, which was continued during November. Much difficulty was
®Xperienced during the spring of 1903 in securing the receipt at the dis-
trict centors of thcbdui]y reports from substations in time to be included
n the distriet avernges telographed to other section centers, and
efforts have heen made to secure more satisfactory service. Asa ﬂﬂea_
~OWever, many of the delayed reports are received in time to appear
In the local bulleting although too late to he embodied in the district
Wverages.  The editions of the bulletins ave larger than in previous
YCATS ‘on account of tho increasing demands. That the information
contained in these bulletins may be given to the various interests in
0 Impartia] manner, they are issued simultaneously at 11 a. m., sev-
enty-fifth-meridian time.. A copy of each bulletin issued from corn,
:;’}}ieat, cotton, sugar, and rice centers is received at the central office,
T)UIQI]::} they are carefully examined for crrors or defects. The total
9 I,)G er of corn and wheat bulletins issued daily during the season ab
at Stations is 769, and the total number of cotton-rogion bulletins issued
28 stations is 865.
nond e fruit and wheat sorvice in California continues to -supply .the
°08 of the fruit and wheat interests of that State very satisfactorily.
tho- bulleting other than those supplied to the press aro ls,_sue(.i, but
rough the circulation in the Pacific papers a wide dissemination of
© data collected is sceured.

DISIRIBUTION OF FORECASTS AND SPECIAL WARNINGS.

i'mInuflequate appropriations have prevented any extensions in b}ns
oml.) ortant work, and of necessity we have been compelled to confine
" efforts to maintaining the service already in operation, with its
Varioug ramifications, and adopting suggested improvements which
ml{% b be effected without additional expense to this Bureau. o
in ile a veduction of 131 is shown in the Qumber of stations 1ec€}1ly-
i g.fol‘ecasts by telegraph or telephone at Government expense, this
Ndicates no impairment in the efficiency of this class, for the points
‘Scontinued were unimportant_as centers, or the substations were
"nsferred to some equally well located center of distribution, and
very fow, it any, interests were deprived of the forecasts by this actlond
thNo change has been made in the system of emergency Wargnn%‘stan :
® humber of guthorized stations remains the same us at tie dato o
Y last yeport, This statement also applies to the railway train serv-
;)cae ’tﬂlere aving been no change, of record, in this work during the
SU year, ] '
of 11° dissemination of forecasts over the telegraph lines of & n_um})el
the great trunk railronds has been continued, Wbll(_) the service has
®en discontinued by a few of the smaller roads, owing to increased
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. 1 st
business over their wires, entailing a loss of about 200 points mcelvﬂ’g‘
the daily reports for posting in the railroad stations. . 1a0

A marked inerease (nearly 20,000) is shown in the number of me
receiving forecasts by telephone without expense to the United bt‘ﬁ@&;
and with the rapid extension of “farmery telephone lines” (so €&
opportunity is afforded for placing weather information directly in ole-
homes of the more progressive agriculturists as well as in the 5‘ fo¥:
phone exchanges of rural centers. of population, where it is poste tele:
the benefit of the general public. ‘The managers of these ocul &
phone lines seem to he very much interested in this matter, an ;
very few exceptions have given their hearty support in making 5.
distribution as successful as possible. It is not difficalt to secul® stg:
cooperation of these officials, as a statoment of the fact that forect 100
can be had gratis adds to the inducements which they can Oﬂe? e
prospective subseribers. The great advantages of this plan of dlsfﬁch«}
Ination are apparent when we consider the very carly hour at W bo¥.
the production reaches the subseriber and the slight amount of 1997
nvolved in furnishing him with the information.

The list of places supplied with daily forecasts through the reg

ails has heen increased by nearly 4,000, showing n healthy grow®
this clags, although no efforts have been wade, owing to lack of U h
toward an extension.  The post-offices receiving card forecasts by, o
logotype.system are being charted on post-route maps in this dwlSlc o
and any irregularitics that may appear are corrected, and any O-b‘;tef‘i
not receiving the forecasts, which cun bo reached from any distr? tho
ng center in time to make the information of benefit, arc added to ® o
lists of the proper center. 'T'his branch of the worl is confined, ““b.csii
Tule, to a. m. forecasts, which can be posted in the vm‘ioﬂs,ohcr&
before 6 o’clock p. mi. of the day of issue. Some of the dist}‘lbuton(;‘
display considerable ingenuity in their deyiees for saving time %he“
labor in this work, and [ wish to invite particular attention 10 e
work done at Marshalltown, Tows, where the cards and slips -‘aﬁ .
printed in three colors, with the regular logotypes, on a rapid p¥.
Ing press invented by the distributor. ' ast
The decrease of 7,500 in the nuuber of {amilies receiving fore¢ g0
slips through the rural free-delivery service is due mainly to ﬂ.(’hanre.
in the hours of departure of carriers from terminal points Wh}c‘h L 0y
cluded their receiving the foreceast telegrams in time for distl']},)um')o;l’
a8 it has been the policy of the Bureau to allow only the dist-mbut;he;
of the a. m. forecasts, except in a limited number of eases where. T
circumstances justified a departure from this rule. Where Gﬁ?ri&,’»”
leave before § a. m. and the distributing station has no **ail nmg ed
telegraph office, there is no possibility of the messages being delive! T
in time to allow the forecasts to be duplicated and given to the 0‘.“1]611 :
before their departure. Theve appears but one remedy for this, giS'
that is to utilize the p. m, forecasts alone for rural free-delivery %,
tribution, and have carriers supplied by mail train with their Sl.lg
from & regular Weather Bureau station equipped with a rapid printl ‘
press like those now in use at the Boston and Columbus stations. 28
The agricultural sections are now our principal field of operatloP
and the yural free-delivery is the means for reaching them; ant .
stated in my previous report, it seems particularly unfortunate thas
at this time, when the Bureau has opened up to it such o great ()Pporé
tunity for increasing its usefulness to the farming clagses, WO o
debarred from taking the action indicated owing to insufficient appP*™

X,
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g;i:glons.. Numerous requests for forecasts are heing received from
oo fns living on rural free-delivery routes which we are compelled

retuse for reasons above stated.
2 téle fol lowing table shows tbe geogrs_zph.ic extent of this WO?k, as well
e changes, as compared with the distribution of the previous year:

Distribution of daily forecasts and special and emergency warnings.
—_— ;

At Government ex- Without expense to Government by—
pensc.
States, . g Telephone. Rail- | Rail- Rural
Fore- |Special I:mc‘x‘ = WY way Mail, free-de-
casts, | warn- gcney | pore- | Speeial] tele- | train daily. livery
(illily' ing WA= [ engte, | warn- gm_ﬁ)h, service, service,
’ ’ *| 8. | gaily. | ing. | dnily. | daily. daily.
Tre— [ I A N
Alabam, A G " 12 960 857
A:]i(zonuu_ Seeeea, ,23 i) lﬁg (;g ‘.Jé é\g F 52‘2 2»—,8
ansag ¢ 5 P 12 0 3
Gallforniy 27 v M ] we| o 2| szs
ormado . 20 B 81 81 200 2 7 1L016; . 1,240
Dojlecticut [ 14 1 52 0 0 15| 11| 1109 100
fepyare. .. S o 0 o] 0 68 720
Flgtéhc . 0 b 0 11 11 0 0 }fgg k
] o C
i p %5 3 12 91 0 ,
IqunEi. IS 5 76| 222 al 15 070
; : 2| 0 : !
ngio o | sl nser| 20w a0 2920 7 532
Indim"l 100 10 242 3,530 131 68 287 2,000 5,8
Owuun Territory .. . 10 0 5 90 20 0 0 152 '(_;
Kangag -7 7°" o143 30 480 7,654 922 13 0 1,889 9,08
Kentuery .- 72 [ Y 815 169 30 15 961 3, 8;;})
oulslany ** 81| s7| 102 B wf 2 0| 812 7
Muing & - % | n 9| 2 8 0 940 2
AT 24 5l 4o 6 ol 77| 1,0%| 1,120
Ingagopd - 1 28 7] & | | s 0| Use| 1,384
Michyohusetts 17777 2| a1 71 120 50 1] sm | 298| 1012
Minneg““ ............. 1138 23 443 85 256 269 457 4,893 b, 376
MissiggioiR-+nnaoii. 53 o] 27 500 | bdd 1 0| 202 2,062
Missouupll > eeeem: 27 8l s | 2| 10 0 wr|
Montgpy 2 tcereeees 86 1| 280 s,6d0| 182 86 0| 422 6,810
Nebragkg 175+t 16 3 24 6 16 0 0 504
Neyagg rorrreeeeenss 63 11 241 406 48 3 3 g;g 1,415
Now ampshire 727 W 1 % 0 0 0 31| 1,281 1,205
§ew Mexing === e+ 29 e 6 22| 189 01 1,406 %0
s e U e, 4 . 0 0 )
Nowgy OTK 0110 118 | a0 w8| ocr| s05| 168] 6,98 | 10,454
Nort}y Loroling 17777 I 21| 21 25 46 1 16| 1,256 453
Olyjg. Dtkota 177177 13 2] 10 ol oy 21
Okluhionyy 125 93| 407! 2,210 | 1,787 87 ARSI
g - ¢ 0
S RSO 1 ) i 0 32 o| 104 646 695
g‘hmﬁyﬂfﬂ'ﬁ;‘ -------- 2 2] s wo | ws| Ty o) 420 85
a, ..., [ . 7
South guroling 1717 50 0 1 0| em| | m| 100 456
Tenmutkota. 1117 34 9 | 111 86| 2% 0 0 706 195
Toxas et .Y a3 19| B0s 08| 165 23 2| 1,600 1,716
Utah [ Totrmeeeeeeaen. 66 | 67 278 166 453 163 0 1,666 2,293
DY T 2| B 0 0 0 0 0 0 1
Virghont-.... 21 11 1 50 0 0 8| 18 B42 100
asba LI a1 o| 19| 7| 63| 60| 98| 1,709 228
Wogt ogton . 07777 920 3 0 | p) 52 0 29 706 b48
Wis‘eo}:ﬁﬁm‘" ........ 2 11 7 | 522 | 245 18 2| 10w L2
------- ] | (¢
Wyommg~----.....iff 1 16 Mr L6} % 1 0 "106 40
Jul 3 0z | ¢ 2,423 | 78,164 | 97,648
J Sl 1003 .. p ; Tosoal| 7oz | B,087| 2,428 | 7,
uly 1, 1ggg” 00 - BU | o) DO PR iDem | woso| o 7uver| 105161
Changes ... 31| 46 0 419,054 |~5,270 | —193 0| +8,837| -7,618

1(')1;20- chief of the climate and crop division has charge of iome of ti}clg
and Important work of the Bureau, viz, the climate and crop serv ¢
the distribution of forecasts and speeial warnings. Fifty-two of
Igher station officials are partially engaged in work under his
Tilor supervision. Paid observers at 293 stations of the corn and
eat, cotton, sugar and rice, and fruit services are under his exclusive
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ity
i wtui in the capacl¥rs
irecti nd nearly 30,000 persons serving gratuitously in tho et versy
2?252?22)?)‘@5})011(1&'&3’, forecast distributors, and vo.lunta{y %%Z-thi’%“
contribute to the work under his charge: A'pproxuns? e )1' ; epr‘ndc $
‘of the Bureaw’s appropriation for telegraphic purposes 1 abvision
annually in the colliecting and disseminating work undel o oquiring’
He writes the National (limate and Crop Bulletin, a 'woéh onstric”
skill in the handling of meteorological statistics and in Gai,i]ity to.
tion of temperature and precipitation charts, as well as .

\ . y 'Owlng.
understand and intelligently discuss the effects of wentl)c‘l‘("]:é’é under:
crops. 'The State sections of the climate and crop serviee onthly Qh‘
his supervision, There arc 42 sections, each publishing m pulietin®
matic reports the year around, and weekly climate zm(_i ot Olg the mO”
during the period of planting, cultivating, and harvesting o
important staples. : ¢ the very

1 take this occassion to express my acknowledgment of 0
valuable and efficient service of Mr. James Berry, chief s o hig
division. His work in the olimato and crop servico dema_n;sl o POF
order of intelligence and the utmost integrity, qualities whic l-unc jolt
sesses in an eminent degree, and which, when taken in Conjt‘wenty‘
with the importance of the work and his long experience of ¢ title €0
five years in the service of the Bureau, give him the stronges end DIE
promotion. He now receives $2,000, and I carnestly recomm oarnesy;
promotion to $2,750. I make this recommendation in thf{t at and’
desire to deal justly with » man who has been a worthy assists
most valuable public officer.

' LIBRARY, g nY'f
The work of the library has gone on in general ag ouﬂlfled«lllrllmefi,. ;
last report. During the year there haye boon added 987 VOII g
bringing the catalogued

‘. Ook .
trength of the library up t0‘2451‘i§’ﬂ?s are -
and 4,430 pamphlets, making a total of 28,568 titles. These tit! -
represented by a complete

wo
author card index, and partly, “l,"')u‘ﬁlbjec i
fifths, by a subject card index. It was expected that this oidabi®
index would have heen completed during the year, but unu"llogica '
contingencies provented, A bibliography of current meteoro -
iterature is now maintained and

a selected part of it appesrs rog

larly in the Monthly Weather Review.  to yesr:
The steady flow of publications into the library from year t

has filled all available shelf voom. Need

of more room is "ur%%nokb
The question has often been raised as to the limitation of th‘f’ol.ce
accessions.  As far as appears practicable restriction has been en s
No works not, clearly connected with the interests the Bureau ro the
are purchased. By far the greater part of the accessions %ceiVe
meteorological publications of other national woather services 1 1 .
in exchange for our own publications, and they are proper t)éd in:
objects for the custody and care of which we are most 1nteres
providing.

EXAMINATIONS. . ‘lity
During the year 69 employees asked to be examined for Ol‘glg;) d
for promotion, in accordance with g system of examinations o Tthe
and in force for this purpose since 1899. Of these, 44 passe rade
examinations prescribed for eligibility for promotion to sa ar bgd for.
$1,000 per annum, 6 failed; 13 passed the examinations preseri o the
promotion to salary grade $1,200 per annum, 2 failed; 8 pass ,
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exl?énégft{oll for promotion to sgmlary grade $1,400 per annum, 1 failed.
and §1 ‘)%gy ec passed the examinations for promotion to both §1,000
grades. 'l‘hper annum, and 1 &)assed the examination for all three
$1 000‘ N € Slvlb]ects‘examme | upon were: For promotion to salary
prz) - tI_Jel annum, grammar, arithmetic, elementary meteorology; for
and f0 .1011‘ to sa}my $1,200 per apnum, algebra, trigonometry, physics;
Siol 01’ 1‘)1omotlon to salary $1,400 per annum, a:stronom_y, plant phfr-
ine t%) s and advanced meteorology. The duty of preparing and mark-
t"‘é’ 16 questions has heen performed by the librarian in addition to
@ other duties devolving upon him. ,
-these examinations serve a double purpose. With respect to the
USt, almost all of the cmployces cntering the weather service are
Y()‘u ug men.  Many are from colleges, others have had Jess educational
im{:ntf‘d%es, hut have managed to pass the required en't}r{mlce eﬁmnlnnad-
collos fxperience_has shown that even in the case of high school an
- ege men there is often a lack of thorough grounding in the ele-
ex‘;letl‘fl.ry subjects of English, arithmetic, and algebra. Beca.ulse of stu;:h
Sublaat, Lo 16 has been found well to require that these © euen a :
‘ 10] f s be reviewed, and for this reason they have been m% c }}’?“; of
thatpr’t (i)lflotlolx examinations. The other purpose 18 that o _.shm\‘l‘n'g
no‘;lezlf::éce?mnt is dependent upon the possession o;‘a’con'n‘n(fe cl\slt\] l(i
shove 5 o etsotgy s ot i, PR
hemselyes | e mod usetul ofticials of the service me'l 5 e Bument
and ite o s best informed, both as to the routine work of the Burea
1ts relations to other interests.

INSTRUMENT DIVISION.

T
folﬂl‘ii?]uties of t}]‘e instrument d‘iyision may be embraced”l}zlder t}‘x'e
Mentg) g lOtl,(}S: Ingtrumgr}ts,” Storm-warning towers,” ‘“ Experi-
A « work,” and ¢ Exposition work.”
instaﬁg}f"f‘f is rated as completely 0(1uipped when instruments are
irectio »y which the meteorological elements of wind velocity, wind
recor d037 temperature, pressure, rainfall, and duration of gunshine are
N,Dgl,'mg the past year new stations were fully equipped at Asheville,
Oonegr(?yl“-\cuse, N.Y.; Wytheville, Va.; Duluth, Minn. (substation);
The ey N.H,; Southeast Farallone Island, Cal., un(?_ bzm'(li‘ Ke-yﬁf l?i.
ISlandq upment of the stations at Alpena, Mich.; Ama 1]1.(?, ex.; Block
il R. L; Lynchburg, Va.; Roseburg, Oreg.; Wichita, Kans.,, and
erl:t()f_l, N. Dak., were brought up to a standard of completeness.
numbe fire now 138 stations completely equipped. [hosp remaining,
Whichelmg about 60, are either special agencies, display stations at‘
'importanelnomoter records only are dpswed_, or are of such minor
ably 1 ance that the present equipment is sufficient. A very consider-
at the umber of automatic instruments are, 1}eve}'thclcss, mmntqanfz1
instry, Incompletely equipped stations, some of which lack only a single
ment,
in uilt(;)i followi_ng shows the total number of the principal instraments
Ve service:

TS};‘? FOQISEOTS.. . - oo 161
\ erf:rllphs gn(ﬂudes 35 111 Jake IATINE SEEVICE) o aenrvaaaeamee e 232

DRI OREAPhS .. .oieieeieesenisiinioeaeeninann s 162
M eqle!‘lnogra B 8
IDDING bcko matgon oo o s e oo oo ees e e e oe e e eeeen et 11
hoto

ectrie 3
L L T e P
ZADNIC SUNRIIIIG TECOTAGTS « v v v swes e enesemeamcasammmaanmnsssmnnmssns"
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; . . itioD:
Nearly all the stations that are completely equipped have, in addity
to the instruments mentioned above, certain

duplicates, conamtllbmg .

an *‘ Exhibit equipment,” ‘

The automatic instruiments are operated
and heretofore the current has he

of primary battery consisting

a solution of caustic soda.

almost wholly by eleetr? cgg‘y 7
en obtained from an imp}‘o\’b‘d ts i
of zine and oxide of copper elemen ™
While they have proved vastly superio 18
the old “bluestone” batteries, yet their maintenance involved eXpﬁw
and trouble for recharging. Steps have been taken to introduce Ste of
storage batteries, which %ave now been bBrought to a high sﬁﬁt St
efficiency, Unfortunately, these storage cells can only be used e
tions having a direct-current system of clectric lighting. The o138 ary
installation costs but a trifle more than one set of the ordinary P};‘m are
bhatteries, and no further expense is necessary, since the batterics nob
charged from the lighting current. The use of tho storage cells als0
only provides a more satisfactory source of electric encrgy, bu 1t 50
effects a saving of from $10 to $i5 a year for each station. 'b01\3 eing
stations are now supplied with suitable curvent, and action i8 ;
taken to equip these with storage cells in the near future.

NEW SEISMOGRAPH,

-
It has long heen the policy to maintain a special ?qulpmer:;ct of
instruments at the central office in Washington. An mstrumte,cau
unique interest is the seismograph. For a number of years pract! rt{‘
the only instrument of the kind maintained in operation 1n atods
- America was the one in the Weather Bureau. Several others exlwere
but because of the infrequent occurrence of earthguakes th(}y 1@
not kept in condition to make records. During the past year # 70
seismograph of modern design and of greatly improved type wa",’hpﬂ, .
cured and installed. A distinct earthquake was recorded Mmcﬁ
1903, and another of much longer dwration on June 2, 190 vap
detailed account of these shocks and a description of the Sclﬂn?ggra e
will be published in the Monthly Weather Review. Any consi el.min
earthquake that occurs on any point of the globe is now pretty ce.,;mo-,
to be more or less fully recorded at Was rington. here qeln use
¥mphs of the degrec of sensitiveness possessed by the one T}Of”tl S0 of
have been maintained for periods of a year or motre, & pecuhal 2!

\ : iy
record has been traced from time to time which, as yet, is pOb )
understood. Omori

A 1satory
1 ooy of Japan, classifies the phenomena as ** puls®
oscillations,” and th ini

i
e opinion prevails generally that the orig
these waves is not seismic but meteorolo

gic, and that it is pro . %‘,
connected with unusual conditions of atmospheric pressure. in ®
records made in such cases show that the crust of the em"ﬂb‘ 19
state of continuous oscillution of appreciable amplitude. Thi$ 1 pub
goes on hour after hour, sometimes for a day or more ata t.m}eZtory
the data accumulated thus far are too meager to afford a Silt.lsfﬂ‘:l pon"
explanation of the phenomena. Colonel Bingham, in reporting s
the hehavior of the long pendulum installed in the Washington b line
ment, states that ““on many days of perfect calm the plum wing
vibrates excessively, whereas on” days when a high wind is blo dﬂ)’s
the plumb line will he at rest.” There can be no doubt that the s of
on which the pendulum vibrates are days of pulsatory oscillation® .

; il
the earth’s crust at Washington., In the future such vibrations w
be recorded on the seismograph.
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STORM-WARNING TOWERS AND LANTERNS.

Waﬂ:ienduzms of th,e instrument division jn connection with the storm-
fon agl“]d-ower.s are confined to the details of their purchase, installa-
nlan,a é] maintenance. The selection of the. stations and the
iVisi%n nml])t of the funds for the work are supervised by the forecast -
10t hee, uring the two preceding years the available funds have
equippo dll illdequate for the entire work: Only_ a_few stations were
eloc tr%c ast year, most of the funds being expended for high-power
" the oquj and oil-burning lanterns, which were necessary to complete
Erectg d pment of a large number of stations at which towers had been
is now The 1mgroved equipment of storm-warning towers and lights
equip o 5com )'l(?te at about 130 stations, and action 18 being taken to
on glg‘)l'e‘ additional stations during the fiscal year 1903-1904. When
es timatss was requested to approprlate for §t0rm-warmng towers the
Year | g (3f cost was based on about 125 stations. By the close of the
03 nearly 25 per cent more stations will "have been fully

equi ' .
QUipped than were originally contemplated.
AERIAL RESEARCH.

1‘:} g?ﬁ:fﬁl} S'{Udy of the mechanical, instrumental, and engineering
be and I\XO 'V‘ed in aerial research was entered upon by Professors
would permi éll v1rlr}, aqd it was pushed as rapidly as their other duties
10 blunder 1L, , "he problem has been carefully studied in order that
aking of ol, g it be made that would develop after the work of the
With sma]) lse{)\l &tilons had hegun. A series of experiments was begun
and othey ul.)(.“ balloons, for the purpose of testing the elasticity
° slug is(ll]lm 3“05 of thn} rubber. Investigations were made into
aScensio r%s I']I?ﬁs of such forms of thermographs as might be used in
Lising or fqlli 18 13 a work that had been neglected. A thermograph
Changing te, ng rapidly through the air is exposed to & constantly
emporature nperature, and, owing to its slugglshn_ess, the 1nd1cuted
Sluggishne 18 more or less semous!y. in error. If the coeﬁimeqt of
the Pro ex?s .ul}der the different conditions of usage can be 'ascel_'ta,med
Mentg cgn t?1011'(3(:t10ns can be applied to the records. The instru-
air (1,000 + en be caused to ascend or descend rapidly through the
This 1 . eet per minute or more) and correct records obtained.
the &ppa%nts quick and high ascensions and o more certain recovery of
Tor atus. Tho following summary indicates what has been done:
adjustue(g’;’oﬂle(l)‘nmlgeters, according to the hydrogen scale of International Burean
pecial Vaculizx(n) 1(:).’ lérocllr(%d for comparison of 1nstrun&ents. cructed
pecimen rubber 13’ Hempeufxt]l}re chumbqt de?lg‘ltle(‘l an conii ructed.

b u]nerOHS tosts 'd O0Ny o ,u\ropean_ manuifacture I)TOCPFG . i
alloong s made of sarface tension, pressure, density, etc.,
eters and direct reading indicator, for

devised and constructed.
rocured for test and inspection.
d disposition thereof, carefully

of small rubber

Spocia] o
Deliﬁcéiletyl)e of platinum resistance thermom
overal tV&cuum low temperature apparatus,

e co ypes of Buropean baro-thermographs p
Studieq, nstruction of netting, parachutes, ete., an
gen, the best type of

III\V oty .
estipations made in the electrolytic generation of hydro, pe
ting the composition

eNgine
;i ;’ebgf;)sreghe work, and the problem of easily and quickly tes
T .
and :ﬁetgeo-"y of the sluggishness of the thermographs was formulated and apparatus
e gt ‘(&ds of measuring sluggishness developed and ap})hed. :
udy of the diffusion of hydrogen through thin s ). ats of rubber was begun.

AGR 1903——-3
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' : - of:
The policy recently inaugurated of building up a great cGntell =
meteorglogigal resea{?’ch at Mount Weather is undoubt_edlgf On,OtOfr;l;f.
most important steps that have been taken at any time in the histo asidy
the Bureau to place the scientific side of the service upon & firm st
- and it is certain to bring valuable resules. The im ortance ot & tcs or
ful study of all details in any way connected with instrumen e
apparatus is recognized, as the future suitability of installations
pends upon their hroad adaptability to many and diverse uses.

EXPORITIONS,

. . ... ) . . ,&re
The instrument division has been charged with the immediate ¢ ©
of the exhibits made at Bu

ne
fialo, Charleston, Providence, and the 2
to be made at St. Louis.

¢ . a}0-
The instrumental section of the Buff
exhibit was transferred to Charleston and later to Frovidence.

DIVISION OF METEOROLOGICAT, RECORDS.
, 1T
The routine work of examining meteorological forms from 1'gggllfé;'
and cooperating stations, and entering the data in the record b0 for
preparing and tabulating data for the Monthly Weather RGVIOW’nuﬂ
the Annual Summary of the Weather Review, and for the A}“ 008
Report of the Chief of Bureau; preparing error letters to emp Oythe
of the Bureau and cooperating observers; receiving and checking -
receipt of regular and voluntary forms; proparing data for cert?
tion under seal of the Department for use as evidence in cases "‘ ar
" before the various courts of the country, and for many Othcf 10
poses, has continued throughout the year. There are 8,178 16P
from voluntary observers examined esch month. 1. W
A set of division tables, adapted from tables submitted by Mr. _1 -
Smith, Mr. Arthur Thompson, and My, Hermann Volker, wer® P o
lished. This was a task requiring great accuracy in verlﬁuatloga.
figures and much time in preparation. The tables will be » gyed atis®
to speed and correctness in preparing forms at stations, and arc #
factory. ) L e ccdons
There is now being pre ared, under the supervision of this divisiom
a new series of climatic charts. ) . thé .
Temperature normals—-mean daily values—for all stations fOlre
twenty-five-year period, 18791908, inclusive, are now being prepat®s .

Ve . . . . . LR Q,
The initial })ortlon of this work necessitated the entering of encil
mean at all station

jon8
s for the years 1896-1903, inclugive. At *‘.;t”’m\%\'
having less than a twenty-five-year record, an arbitrary correction rioad
be used, which will be arrived at by taking the means of J_dennty,"
years at contiguous stations, finding ‘the difforence from the twetionef
five-year mean, then applying the mean correction of all the stabioL,
under consideration to the mean of the short period, thus makm,%h&
comparable with stations having a full twenty-five-year rocord. . ‘the
daily values of the short-record period will be fixed by taking > -
curve for some adjacent station whose temperature conditions
believed to be about the same as at the station under discussion. and:

In working up these daily values much time has been saved 800
great accuracy obtained by the use of an adding machine.  ondy

New precipitation normals, also, are being propared for all statt 03s.
and determined from the beginning of record to the year 1
inclusive.
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An unusua) amount of data was prepared for the committee on the
Charles River Dam, of Boston; the waterworks department of New
rork City; for several Bureaus and Divisions of the Department, and
the 17, §. Geological Survey; for business people, invalids, health and
Pleiysure seekers, ete.; and many calls for data from civil and hydraulic
Chgineers, ete., have been filled by furnishing publications of the cen-

tal office, climate and crop centers, and individual stations.
. Aunincrease of 9 slerks at $1,000, 2 at $840, and 1 at $720 per annum
18 *ecommended to do the additional work imposed on this division by
€ increasing demands for data and to verify the records received
“rom-the new stations established during the past several years.

MONTHLY WEATHER REVIEWS AND WORK OF THE EDITOR.

R Professor Abbe has devoted his time to editing the Monthly Weath‘er
YeView and making the preliminary arrangements for the maug_ul}ilx-
won of a systematic research into the meteorological COIldlthﬂS}Of the
Trl)lpm. air by means of kites and special small hydrogen gas balloons.
© aerial investigations, however, have recently been assigned to
rofessor Bigelow. .
the Monthly Weather Review has continued to be published as
gi;;mpﬂy as possible, the number for April, 1903, appeurmgy on
im e‘ 20, 1908, being five days after thg pregcmbed date. New ty peﬁ
Proved presswork, and a better quality of paper have added muc
b the attractiveness of the publication. Many articles published in
s ¢ Review haye been in such demand by students and scientists that
Parate prints have been made of many of then.
iI nemoir by Dy, J. W. Sandstrom, of Stockholm, on the construc-
nI-0.n of isobaric charts at high levels in the atmosphere and their sig-
flcance in the dynamics of the atmosphere hias been translated and
}nel_)al‘od for publication as an independent bulletin, as 1t 1s rather too
ax:gﬁ to go into the Monthly Weather Roview. o
R he fo lowing articles that seem worthy of mention appeared in the
*View during the past year:
Th‘iz' A. Bentley: “Studies among the snow crystals during the winter of 1901-2.”

article was published in the last number of Vol. XXX, or the summary for
ores it Com'f‘i“edl an analysis of the types and {requency of types of snow crystals,

18 y ly L‘atl 1
x ern 1 the re]ahon of the t pes to the lo 0.
nd d tance Cf tl ﬂl structure, and on ished aco lection of 208 1 -
mlCl 1@ storm center. W lth thlS was [)ubhs e ¢ § \\ ‘ hoto

Ographs of snow crystals engraved by the half-tone process and printed w
gtfgctcare’ 80 as to bl‘ingi: out as gfrar as practicable many of tlllg dletaﬂtsifoutl 11223;11;?!1‘
as r ure that were to be seen on the original photographs. This beautiful x
Teceived much praise, and many special requests for it have L)eejl 1(&(,;:)6:) ) and
wpper: Harris: “Note on the oscillation period of Lake Lirie’ ( ’gln(zi 1902,
Th se Semidiurnal tides in the northern part of the Indian ()((iflmt K (ofl ril, 1903).
masse Dapers explain certain occanic tidal phenomena by the OSUS'd "(i::r e e
Occur of water as a unit in lakes or certain parts of the ocean. ® lml;)e et latt oy
meanﬂlg'ft]he “tmfosphel‘e when it iy resting quietly, as may casily bo 0
Pro avers of smoke or fog. . o (Taly, 1902);
« f. F. H, Bigelow: “A contribution to cosmlcglt‘clg‘(éﬁgisﬁl;iy‘miCE‘ 1 1”)‘(;00%08)”

oo on the rieal effects of the solar an y i

(” tuber, 19021)1']e‘t‘eh(‘))l;?ll((:ﬁll'g;tllo‘agtt(}Easmges in the solar and terrestrial Aat:nos_pheres .
0,008 1903); “Tho stracture of eyclones and anticyclones on the 3,00‘(;-{0@ amf
Qoilng -foot planes for the United Stafes” (January, 1903); and ;l he) mee 131‘\‘{11.31’11‘0'
1903) T currents of different temperatures in cyclones and anticyelones” (Fe )lx vlm‘])y,)
oo These papers represent an immense amount of study 1111(1' ]lng(:r: :ut)]( X ),d,w
erg] ¥ given precision to our ideas as to the conditions prevai ing ul\v 1<: gen-
Dublgtm‘)sp ere and in the midst of the highs and lows. Ixtra charts wave been
8hed In the Review, so as to more fully elucidate Professor Bigelow’s conclu-
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‘ of the:
sions and accustom the forecasters of the Weather Bureau to the careful study & =
isobars and isotherms at high.levels. ) o’ (July,s 1902)*;;
A. L. Roteh: ““The International Afronautical Congress at Berlm e yopresen’:
This is a full report on the congress of May, 1902, made by Mr. Rotcl}t, f; e eaﬂ;;
ing the U. 8. Weather Bureau.” This congress afforded our first opportu ,onna for.
of the success of the Berlin meteorological office in using small rubbm:l that B
carrying meteorographs to the greatest possible heights. It also showed

T the
A 3 . PUNN s . on n i
pean neteorologisty were unanimous and enthusiastic in their coopera
work of the general inves

. Ay atin
tigation of the conditions prevailing in the upfpblf ac
phere, Hypotheses on this subject can no longer be acceptable, in ngwg with ki
knowledge gained and the unexpected facts revealed by the work don

and halloons.

L. Teisserenc de Bort: “The Franco-Seandinavian station for acrlf}cl B
{Aprid, 1903).  Our distinguished colleague here gives us the firet dcf ﬂlf*xan(‘/e: D
of the station established at Viborg, Denmark, by the cooperation ¢ io 08 © n ﬂi
mark, Norway, and Sweden. Balloon and kite ascensions were wade % Yypob
possible during one year, and the results were promptly printed, aithoug .
known that they have as yet been distributed or published. . ihe kinet! pt
8. R. Cook: “*The permanency of planetary atmospheres according ]to origin M
theory of gases’” (August, 1902). This is virtually an inquiry into the ations 1
history of the evolution of the earth’s atmosphere. Mr. Cook’s mves%lgdes that, I8
firm gowe of the caleulations previously made by others, and he cone l;th’s atmo?
general, helium forms a constituent, though a very sinall part, of the ez} , “memmi 3
phere; helium will be retained by the earth’s attraction at much lnghel" '(;arth’ g, 884
than now prevail.  All the planeéts can retain atmospheres similar tot ]eTh o vapo Oﬂ’
the superior planets can retain gases much lighter than hydrogen. aoon had 4
water will remain on the planet Mars at ordinary temperatures. 1 the 1itr0ge“ an
mean temperature as Jow ag that of ireezing water, it would lose any 1 e
oxygen that it might have in its atmosphere. ) 1902)- Th o
L. N. Jesunofsky: “Some pecaliarities in frost formations” (October, frost in th
author gives detsﬁ{s 48 to numerouns irregularities in the formation o uliarities
neighborhood of Charleston, 8. . These are evidently due to local pec oisy 8t f91
the goil and plant covering, as also to the presence of small regions of 10 tiefﬂcto"‘y
lowing slight haze or fog, bat in many respects they have not yet been 88 1
explained, o Provint®
]g. C. Webber: ““November gales from the Great Lakes to the Maritim jcles bY t.h ;
(November, 1902) and ‘‘March winds’’ {March, 1903). These two. arty interest‘ng
acting director of the meteorological service of Canada called attention t0 papet bﬁ'%
peculiarities in our winds, They haye also given oceasion to the following 10
%\’Ir. Stockman, this ArhC
William B. Stockman: *‘ March and winter winds” (May, 1903). I‘}m tompere
the author shows that the windstoring of the winter ynonths geeur Wi the wl“wa
tures above normal, and that storms are more frequent in March than ll,lregion, an
months, except in the east Gulf and Atlantic coast States, the lower lake
the upper Ohio Valley.
. H. Davig: “Annual wind resultants®’
winds on our Atlantic coast®’
many years in com

i 14
ounding®
le accout”.

1

7
.1 Octole
(November, 1902) and “fl'YP’Cf; gme f%f
(April, 1903). Mr. Davis has spent his Bpﬂho arly T
puting the resultants of the wind direction, both for ¢ at 080T
ords and for tridaily records at our observing stations. e shows thfﬂ gystemdr o
stations the oscillations of the wind resultants go through a system ot gre nal0”
changes from year to year, and that at neighboring stations these chan&,’@f’m]w jmeé:
gous, bub at distant stations they may be in opposite directions at the guencee b¥'e
For stations such as Key West and Bermuda, w&xere tho strictly local 10 o go-ctlel
uniform, the changes in the wind appear to depend upon changes 1n th secial ‘
general circulation of the attnosphere.  Mr. Davig is not able to find any S}l]oxmme“ d
nection with changes in the sun spots or the moon or other cosmical P n;xinta .“89/
He maintaing that the dignity of meteorology as a science can only be ldiﬁcues‘ i«
b¥ adhering closely to observed nataral Phenomena and avoiding popualar b
of suppositious events.

Th
A. H. Thiessen: “An explanation of wirclesy telegraphy ” (December, %qg‘:") 'widely
article is very popularly “written and abundantly llustrated; it has DO

praised as a very clear, simple, po ular, and scientifically correct expos‘t“?';gorwﬂ@
ject in which alf are interested and whieh may eventually become of gr et 1107 i
in the daily work of the Weather Bureau.

8. J. Allen; “Radio-activit

&
auth%y
y of freshly fallen snow” ( December, 1902). Tﬁfwﬂ s
has extended the work of (. T. R. Wilson, on freshly fallen rain, and has :m Osph@fe";
snow a8 well ag rain brings down a radic-active substance from the upper &
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%dfi?)llovw, from the researches of Llster and Geitel and J. J. Thomson, that this
N S-actlve substance must consist of molecules charged with negative electricity, or
it lshowslallcd negative ions. As moisture condenses most easily on the negative ions,
ive iou d follow that in the upper atmosphere there is left behind an excess of posi-
atm Ong, or positive clectricity, thereby explaining the existence of the ro-called
03}1henc electricity.
ofel, lﬂ/bert: “Atmospheric electricity considered from the standpoint of the theory
pub]?Ct’"OHS" (May, 1903). This is the best popular exposition that has as yet been
us t ished on the present state of our knowledge of atmosphericelectricity. It enables
o 0 understand the many difficulties that have hitherto stood in the way of utilizing
o gervationg of atmospheric electricity for storms and other predictions.” It also fur-
18hes ground for hope that the new methods of observation perfected by Elster and
tleltel and Ebert will make it possible to obtain from many stations electrical data
hat shall be comparable among themselves and be ugeful in the work of forecasting.
8 Ebert says, ““ We have acquired a point of view that promises to contribute very

mnuch to the'solution of problems that, are centuries old.” - :
thie meo Kimball: “Ab}xormal variations in insolation” (May, 1903). As ogxgl og
10 results of Mr. Kimball's work at Asheville, N. C., he was able to pog}t Olu 4 1.1?
dgr‘lgg January, Februar r, and March, 1903, there was received att Is ;);e; aldz
b Ci/[edly less solar heat t{mn was to be expected. A similar observa 10nfwt ?‘o nado
g’n ongieur Dufour at Lausanne, Switzerland, and some lrxjegularltles‘ 07 1\'1’13 ] 6 P
BN at Montpelliey, France, in the yeard 1884~1886 were po;ntod ouvt )t}' .0 g] blé
0 gt‘Ot in the Monthly Weather Review for April, 1902. 1t is at present .Im)pls‘,\ o
e l&ndte with certainty whether these sudden diminutions in }nso}a‘?onf ﬁr(, (0‘111&11,8
a mogei on ther sun’s surface or to increased absorption 1n special par sbo\ N 1(-‘ ‘,{ ths
w etflip here, The latter idea is the most plausible, and it remains to be nlhlLt\,l a o
if g 1er the absorption was produced by dust and_ moisture in the atmosphere, 8
9, where these came from. .
1903) N. Shaw: ““Meteorological observations obtained by the use of klte.s} kgt}}a)_',
appreci The importance of the atmospheric data attaina le 1)%"t‘l1c.use 0 1w i8
l‘hﬂh rL&ated more highly every year. Considerable work Qf this kind was zl\((,om{
An ue under the anspices ol the Royal Metcorological Society during July an¢
coagStStf, 1902, by forty kite ascensions from the deck of a tug steaming off tho‘_\‘vlel.st
the teo Scotland, Mr. Shaw furnishes an abstract of the results, showing especial ‘;
oo mperature gradient for each 500 meters of vertical height above the sur{a(,u‘ o
or sactean; the.a""‘r age gradient is almost identical w_lth the so-_called aghabatxc 1:(\‘te
e Elrated air and also with the temperature gradient used in reducing tcxgpc‘ﬁi
used 3o e e level, viz, 1° F. per 300 fect, as originally adopted by Ispy and sti
In England.  Tho author adopts the explanation that for these lower altitudes
air?s?u owing from the ocean eastward and }orced to rise above _the Scothgh m.oml)t-
adig hltl.st be mechanically raised, and becomes, therefore, practically sub]e?tlto % }:43
air isallc'gra(h_el.\t, which is not reached in the free atmosphere, exce )tJ‘,Y 11911n e
expl rapidly rising or falling. The most remarkable result of the highest bailoon
Dlorations hag been to show that at great elevations the air is also frequently
xﬁ‘;&‘f ;;) Shongt}le adiabatic gradient of ten}plelrature, and must, therefore, be recog-
P robably in a state of rapid rise or iall.
Ofltx}'of. J R, I:l.u}:nandon; “Canr}mn and hail” (summary, 1902). As the 1'ep9rt.2
hai) e various international conferences on the efficiency of cannonading ag‘\msf
1 Storms have been frequently misquoted, Professor Plumandon, as secretary o
nifigongre‘qﬂ’ has prepared this summary of results, and concludes }\'ltyh thl,s‘ uqn;)o:
can U to American readers: **Before undertaking the protection of your crops . y
Nonading wait until that method of protection has furnished good results in the

Countries where it i no i ied.”
; 18 now being tried. ., .
19 O‘é))llls ’Besson: “The verticaff component of the movement 01" (1710'\1(111q agg{llxll}‘l(l:.z)e )
Mot The general nse of the nephoscope in determining t_);(; 1te1§)1(;f and e
is v 8 of clonds is 8o important that thig cantribution to the litera -.li %I ! : I’f)fc‘ﬂsox'
Yery weleome. The so-called vanishing-point nephoscope, desgrn o l)'} q()(d crsor
o 8 In his * Treatise on meteorological apparatus and methods, (,zu;A)‘c us it
J3Pecial convenience to carry out the investigation deseribed by Mr. Besson; s

fanoed sible demonstration of the
a y parly ¢ 9 lead to the visible demonst I
» 88 there stated, as early as 1872, lead b o s o opposite

act that i ted, 7 v
< in the neighborhood of the center of low presst : : site
Sides of the horizonbhave glightly different movements, both horizontaly and ver

tie i - iy e sriined.
cally, gq that the presence and location of the central low 18 elagé)lzr) .deglc‘;::”l}esu\ts of

s o Benton: “ felastici g (Junuary

v R, on: “ Ilasticity at low temperatures { , ~ The {

t};‘s nemoir hear ‘“JI‘GCtly u);)on the construction of meteomgrax‘ﬂm‘fo; lus? 111‘10’5‘{1:3 t]](x)}x‘t

8 ml)erat_ures that are continually occurring in meteorology. fll?e aut; )01 lS hii m;d
SPrings may be relied upon at temperatures where other materials tatl,
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o,
that the law of change of elasticity is quite regular, though not as great 83 .o
change that takes place in india rubber or in fusible metals.

03)’
Prof. A. G. McAdie: “High wind records on the Pacific coast”’ (ngruar}’i’ﬂllgthe
and *“High winds at Point Reyes light’’ (MaK, 1903). In these articles, wit
accompanying note by Professor Marvin, we ha

0
ve apparently reliable er=0f‘1é’
northwest gales whose extreme velocity measured 120 miles per hour during

of a minute's duration and whose movement for g whole hour was 78 mt e"?' The
eight consecutive days the velocity varied hetween 46 and 70 miles per h%u"{)ute to
fact that such a record can be maintained without interruption is & high iml atten”
the excellence of the anemometer, the recording apparatus, and ‘the faithin
tion given to these by the observer, Mr. W. W, Thomas, v and ¢RIVE
Charles A. Mixer: “The water equivalent of snow on the ground an Jforenc®
floods and melting snow’” {Apni, 1903). These papers give exact data in ']rj(f e snOW
to an important subject on which we have hitherto had indefinite ideas. t i "t the
lying on the ground at the end of winter is in many locations the sum tO, ‘d-te 4 into -
winter snowfall, only glightly diminished by an occasional thaw and compid('unshine,
2 dense mags. The'sudden melting of this snow in the warm weather an &E},e mosb
of spring, and especially by the influence of the warm spring rains, formfll\{I Mixer
important constituent of dangerous spring floods in our northern rivers. Ti of the
very properly urges thav every rainfall and river station should keep a recorth anow*
water equivalent of the snow lying on the ground just as it does of each {res 105, 0
fall. Insome cases quoted by him 58 inches of snow on the ground gave 1Y
inches gave 9.8, and 90 inches gave 6.3 inches of water.
E. Buckingham:

e
“On the'radiation formulas and on the principles of pher\lzlé(;,‘o
try”’ (April, 1903). This is an exposition of the proper method of applying to the
empirical formulxe for the observed quantity of radiation from any surface hany’
determination of the actual temperature of the radiating surface. Mr. Buck“")gof the
exposition is applicable, not only to the determination of the temperature of the
surfaces from which radiant heat is received, but also to the investigation

theory of the errors of Angstrom’s pyrheliometer and of similar apparatus.
D. T. MacDougal: “The influence

nd
of light and darkness upon the %fowdﬂ(l)f%he
development of plants” (April, 1903). Thisis a summary by Dr. R. H. Pou rimen”
results attained by Professor MacDougal in many years of niost careful Gﬂ‘gétween
tation. The subject is one that is fundamental in {he study of the relation § many
climatology and plant life, and it prepares the way for the proper study 1() need®
problemsin the economy of plant life and for the intelligent applhication to ¢ wdillé@;
of the farmer of the observed Weather Bureau data relative to sunehine, cloud
temperature, and rainfall, 1 Aprily
Henry L. Abbott: *Climatology of the Isthmus of Panama’’ (March an(ﬂaﬁon‘,
1903). Tn these articles General Abbott, by combining all accessible mfoﬂ'um ally
has been able to give a rational explanation of the ohserved oscillations of ]deduce
temperature, and wind in this tropieal region. He has also heen able o
J;elialble values of the monthly and annual mean barometric pressures rec
evel. » (Febr
H. W. Richardson: “‘Composite and other arrangements of weather types G(VI;,rall
ruary, 1903{. In this paper the author explains the method he has used fol‘hsem for
years in collecting together weather maps of the same type and assorting L there J
study. e classifies them as composite and associate types. He notes that L0
an apparent tendency of the centers of high and low areas to move (in twen
hours) from the o i

. : oRgUro
enter of an area of positive or negative twenty-four-hour Pre
change to the edge of the same area.

3).

W. M. Fulton: *The automatic river gauge at Chattanooga,Tenn.” (Mu)}” xlg?vgl‘

This apparatus, as invented by Mr. Fulton, consists of two parts, one at t “vltationy

which measures the stage of water, and the other at the Weather Bureau E}“ line
which records the stage of water. The two parts are connected by a telegraP 1rdi

Analogous apparatus has been constructed from time to time by others for lf@‘;co ining

oth river and other natural phenomeny, but as & rule the ditficulty of main®

luced to

the line intact and the uncertainty of electrical apparatus in general has led ‘Egerﬂ
abandonment of the method, In‘the present case Mr, Fulton has overcome bevel’ﬂ
instrumental difficulties, and as the apparatus has worked ratisfactorily for &€
mnonths copies of it have heen desired for other stations.
Weather Bureau me

41
n a8 instructors: Among the namerous ¢ Notes by the Odyltg: b
attention is especially called 1o those dealing with the work done by (}1111)1(?2 ();iven
the Bureau along educationallines. Rather olaborate courses of instyuction &t % "?wiﬂ‘
at.Columbian University, Washington, 1. C.; the University of Cinecinnati, l]kroﬂ’
nati, Ohio; the Medical College of Virginia, Richwond, Va.; Buehtel College, Af the
Olilo; Johns Mopking University, Baltinore, Md.; the medical department © :
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Univepg _

NOr:v?Z%ty of Missouri, Columbia, Mo.; the Kentucky State College, Lexington, Ky.;

Yale University, Northfield, Vt.; the Ohio Stats University, Columbus, Ohio;

Uni‘,ers%“’ermty, New Haven, Conn.; Cornell University, Ithaca, N. Y. Mercer
In alllt y» Macon, Ga.; the University of Tennessee, Knoxville, Tenn.

‘duriy ese cases the course of instruction averages about two hours per week

era] t{ﬁ&t least four months, or one hour weekly for the whole college year. In gen-

and’ i %ggucatloﬁlal work is so arranged as not to intertfeﬁ; \’\t"lt:h officia statgé)r; %?123?

h -0Ne without additional compensation, except that in some cas :

‘f°(;‘n§;)a:ﬁu’ﬁ)(i)% offered. Futn(ilezl 5gta1 g are giv’en in the Monthly Weather Review

’ .

ACOOUNTS DIVISION

1 reg ico 3 i ivision
of regard to Mr. Almerico Zappone, assistant chief oﬁ the Dnlr sion
ccounts and Disbursements of the Department, who 1s assig

soed_large of the accounts of the Weather Bureau, 1 dpsn‘le t%\;naf}?e?:
“lal recommendation, During a long experience 1n the Wea

Ureau service (twenty-three years) this oﬁ_icial has been (fi‘ls:mgruflsilgg
anoéls fexmp]m,y conduct and a most faithful z}nd 1ntclltllg(.,(l;e %?u-eaus
Who SO‘ the exacting duties devolving upon him. _In »'lltlioh Buroaus )
thig gee‘fbpl'oprlations are comparahle w1.th the. appr {é]pl_lttls n i o T
thay TVice, the salaries paid to the disbursing of 01%_ 1t11,e%11()11ey
hangq), dl' Zappone’s Dy $500, although with one exc(ialf: dlql the money

s We ‘by_ him at this oflice 1s in excegss_of that han .?1 1?&“0. o
of theoll)k is also subject to the supervision of the D}b t);u:t}fqt Jheer
Will 1o CPartment, and 1 have every reason to believe tha ut officer

Join me in the earncst recommendation I now make that Mr. Zap

0n ' (> 13 g "
8 salary be advanced from $2,000 to $2,500 per annun.
BUILDINGS ERECTED, REPAIRED, AND IMPROVED.

COD Uring the past two fiscal years, through the appropriations by
o V8Yess, it has heen possible to erect buildings for use as meteorolog-

lc]zlc Observatories for the Weather Bureau at the following-named
es:

Atlangi, Cit

1N. Jooo o - 00
H"ltt(élo':;,olg—_ﬁg .(90\’81‘11111011‘(, reservation); cost of building--....-------- %6, 000.

, §125 ilding, $ .. 5,000.00
1“0rtc(§’;t }(;f lot, $125; cost of huilding, $4,875. «cvevmnvamnammmrommeners 5,
Co ? ¥ (North Head), Wash.: : . s 002, 63
Port Crse;(ff lgt\( Government reservation); cost of building..........---- 3, .
‘ent, Wash. : } o o
' TatOOé)}sltIgj{ 10% (g' overnment reservation); cost of building.......cooove- 1, 000.
ot (Covern ildi 1, 950. 00
Poing (igg‘(,)é lo(t;(l(} overnment reservation); cost of building.....occe0---- L,
ves, Cal.: s ) 2,989, 90
Amari(ﬁg Oé‘lot (Government reservation); cost of building.....---ce--- ,
y 48X, . 4 .
) .- 758. 00
MOdSOSt of lot, $1,255; cost of building, $6,503 .« ..o-nuemmmrammmme 7,
st of o1 ildi 4, 846. 00
Key \%ng’ fl{?t {Government reservation); cost of bullding...oo-eoe-mre )
¢ o lot : | ; e ameammnnn 10, 014, 76
Sang ?{S b of lot, $2,020; cost of huilding, $7,904.75 covmnrrmmmmmooe ; :
Lot o (Gon 5, 593. 00

So‘lthgiztoi‘bt 1( Government reservation); cost of building. ...------===r
St Yarallone, Cal.: Adi cee-
Moungs\t of Iot (Goyernment reservation); cost of huilding...-------
ot eather, Va.: . B (30815, e 17,077.08

8t of lot, $1,413.90; cost of building, $15,663.15..-------=- : —
73,932, 53

5,211, 22
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. . o, . 0 1]owWil
In addition, it has been possible to repair and improve the folloW!

buildings at the total cost set opposite each, viz: 7 06 1

Biemarck, N. Dak ... B 87 o5a. 00

Jupiter, Fla. ... L

Kittyhawk, N. O e

Cape Henry, Va

BUILDINGS IN COURSE OF ERECTION.

Buildings are now in eourse of erection at the following place
Yellowstone Park, Wyo.:

$11,50
Cost of lot (Government reservation); cost of building...........---=~ 000‘
Dulath, Minnp.: 10,
Cost of lot, $2,100; cost of building, $7,900 ... ... ....oeooerennrnern" o0
Devils Lake, N. Dak.: . 10,3%
Cost of lot, $2,300; cost of building, $8,000 ... ...oovrnumevaannmman" 50
Havre, Mont.: 7,8
Cost of lot, $1,850; cost of building, $5,700 .. .. . .o.ooereeanaanann=" 0
Mount, Weather, Va., . 10,65
Cost of lot, $650; cost of building, H10,000. .. ... eerneraannnnnnneon 0
Block Island, R. 1.: 8,80
Cost of lot, $1,100; cost of building, $7,700 . ..ot )
Narragansett Pier, R, L.: 12,1
Cost of lot, $4,100; cost of building, $8,000 ... ..o oereeeeneneenmnnnn" 0
70,9
Lot e

AREA OF LAND OWNED BY THE WHATIIER BUREAU.

The area of land purchased by the Weather Buvean during U

ccelnf’
¢ +he
, , of the:
years, ot transferrved to that Buregu by the various branches
Government, is as follows:

Areﬂ'.
5 000 .

Aflantic City, N. 3 ......ooooo square fect-- 8
Cape Henry, Va. ... o e “fo o '
Hatteras, N O iiiiiaaaes (1 ol :
Jupiter, Fla.. ... . e a0 :
Kittyhawk, N. C.. ..o oooooen o L0000 S
North Head, Washington. ... . ... don - )

- Point Reyes light, California....._... .. . ... .. ... ... ......-- do. 00
Port Crescent, Wash . ... oo i 19,0 3
Sault.Ste. Marie, Mich......co..ooio ..., i A
Tatoosh Island, Washington........ 5. ... ......_. do o ,
Yuma, Ariz. oo e B LR Rk 1 0. o
Amarillo, Tex ... ... o B ‘10“_

Key West, Fla_. ... ."" et tateataienae e annans co-- 3
Bismarck, N, Dak ... ... .. ... . . *‘C‘A‘ﬁt" 9,500
Sand Key, Wa .o 0 71T goenenn sqquare feet. - %
Southeast Farallone, California . ... ... ... 2 ... acre. - 715,
Mount Weather, Virginia. ... . 00U acres- - 1
Modena, Utah. ... .. .. . ./l oo . acre. 1
Yellowstone Park, Wyo ... [ [ i -0 z
Daluth, Minn...... 0. Y do..-
Devils Lake, N. Dak ..., _ [ [ [ 7irrmeeomrrmeeemereeeene do.- t
Havre, Mont....... . [ e do..- it
L e N acres- - 14
Narragansett Pier, R. Y., 00T do.- '_/Qf
Total area (about) ... ... ... ... ... do

. . . wh
The wisdom of the Weather Bureau in evecting and owning ‘t;‘é oob 0
buildings becomes more apparent each day. It not only saves
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Govey
w ic%?glfnt the amount heretofore paid for rent of office quarters,
the afchicllany cases are unsuited to our needs, especially as regards
Mentg ‘u‘zetlil'e of the roofs for the exposure of meteorological instru-
othey ’bl‘a }ﬁ aces the Weather Bureau on a footing of equality with
oard an(il% es of t}le Government service, such as the Light-House
ccommog, ife-Saving Service. Aside from this, they provide living
Temaiy o ations for our employees, who are so often required to
compe] n duty both day and night, add dignity to the service, and
more respect from the general public for our forecasts. :

PROPOSED BUILDINGS.

I s
repf.é:epltanned to erect buildings at all places where the service is now
of the Ii ed and is paying rent for office quarters, if the population
inue tg ace is less than 25,000, and it is hoped that Congress will con-
founq thapproprlate a small amount for the purpose annually. It is
cult 'mattat when the population of a place is under 25,0001t 13 a diffi-
and gg g er to get suitable accommodations, with good roof facilities,
When result the accuracy of observations is often affected.
With mo((i) o buildings are thus dotted over the country and equipped
Weathey Se% n self-registering apparatus wo can truly say that the
o folfwl.(’e of the United States is the finest in the world.
the Goyepe D8 list shows the places under 25,000 population yhere
long - a %nment is now paying rent for Weather Bureau accommoda-
» 8nd where buildings should be erected:

Places where buildings showld be erected.

\_

Popula- Rent M rrer Popula- Rent

tion. pnid. Place. tion, paid.
3,411 £361.80 || Moorhead, Minn ............ $265. 25
11,802 211. 86 {| Mount Tamalpals, Cal.. 420. 00
14,684 800. 00 || Nantucket, Mass .... 263. 00
G, 683 450.00 || North Platte, Nebr 839, 50
24,000 720,00 || Oklahoma, Okla ... 510. 00
b, 957 480.00 || Palestine, Tex... 814, 00
2,267 420.00 || Phoenix, Ariz... 480. 00
14, 087 620.00 || Plerre, S. Dak ... 240.00
21,108 360,00 || Pocatello, Idaho. 860, 00
19,632 | 300,00 || Raleigh, N. C.... 240,00
3,401 292.00 (| Rapid City, S. Da 878,00
4,703 259.00 J| Red Bluff, Cal. 396,26
1,942 856. 66 || Roseburg, Oreg 339, 00
32 | . 72.00 || 8an Diego, Cal .. 884,00
2,016 288, 00 || San Luis Obispo, Cal ........ 300. 00
9, 649 540.00 || Santa Fe, N. MeX ..ooovvennn 6,608 420,00
7,827 868,80 {| Tampn, Fla...... PPN 328,75
12,470 378.00 !| Taylor, Tex ... ; 575. 00
1,271 600.00 || Twin, Wash... 100.00
3,503 480.00 {| Valentine, Nebr.... 811 420,00
18, 684 297:00 || Walla Walla, Wash. 10,049 310. 80
10, 770 5%8.00 || Wichita, Kans. ... 24,071 840.00

3, 869 375,00 {| Williston, N. Dak
2,793 500. 00 || Winnemucen, Nev
407 360.00 || Wytheville, Va...

2,626 1 270,00 || Yankton, S, Dak ..oenennies
' 2 Zig 361'00 Total t of rent —
y 20, 00 Cotal amoun - ,
{s,’ 891 250, 00 B 21,089, 16.
10, 058 BGO, 00 otal cost of builaing:
¥y Mont [.010 1,938 500,00 WILE BIECY oo nvnnennrns|oneresenns 1570, 000.00

e LS. S e

D[ o ,
tion gf g the past several years Congress has authorized the construc-
he g five or six observatories each year. 1t is recommended that
PPropriation for this purpose be the same as last year, $50,000.
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PRINTING AND PUBLICATIONS.

e
Printing of weather maps, forecast cards, meteorological folﬁ‘%;
and bulleting was continued as usual. . 000 000

'The printing of postal cards decreased from 81,000,000 to 20,0 ot 1
but the number of paper slips used in the distribution of forceast =
free rural carriers increased from 15,500,000 to 25,000,000 ¢ whi"t

Over 55,000,000 pieces of printed matter were sent out, © pind®
20,000,000 were prepared in the office of the Bureau; the 1'0“11 o1 B¢
were printed at the Government Printing Office. In this }ll‘md) the .
iﬁlcluded 8,500,000 station maps, one-half of which were printe

ureau.

0%

The Monthly Weather Review has been given a complete HO‘YOt}tgahlf

graphical dress and a fine quality of paper has been adopted, 8

1ts mechanical appearance has been greatly improved. . of the
A duplicate dynamo has been installed, and the efliciency

_ ysult o
engines has been increased by about 8 horsepower as & resul
belting them direct to the gencrators.

DIVISION OF SUPPLIES.

. L. 'O na‘
The operations of this division embrace the drawing of 1‘661“}:1‘31[1 o,
for supplies for the use of the Bureau; the receipt and inspec gtioB
the Same; the drawing of transportation requests for transpor L o
of supplies to and from stations; the examination of all accour plieé.
purchase and transportation; the keeping of the record of a 1 “?l‘lpioﬁs;"
received by purchage and otherwise, either in this city or at stat%y e
the examination of property returns rendered annually, Sh"wg],. he
accountability of observers for public property in their custo }d’itioﬂ;
disposition of useless and condemned property, and the ren jast
annually of returns of all property used in the Bureau an for g
to stations. These duties have been well performed.

. Ve
In accordance with plans made several years ago, and which ig&e&
been generally put into effect, nearly all “stations are now equ ; the
with first-class standard furniture and equipment, thus puttio®
stations in a far better working condition than ever before.

SUPPLIES AND BQUIPMENT FOR CENTRAL OFFICE.

het:

In cating for the buildings and grounds occupied by the wc?ltll be:
Bureau in the city of Waghington the additional sum of $3,000 “'iated?i
required during the next fiscal year. In 1894 the amount al)¥1'0131()) . in
for this purpose was %9,700 (including hire of laborers, ‘.21.8016’000;‘
1903 the amount was $10,000, and for the present fiscal year 1t 18 Ly hout
(the salaries of the laborers previously on that roll, amounting $0 “f ot
$4,000, having been transferred to the statutory roll of the Oﬂw“)’ and'
which it will he scen that the actual sum ayailable for repails, ool
improvements to the buildings and grounds during the preser lyia
Kear 18 less than it was eleven years ago, while the cost of mate! g’
as advanced and the buildings have deteriorated. The incroase ant,
of fuel alone for the present year is about $500, and the total “‘H-)?S a.
required for fuel and gas is $3,500, leaving only $2,500 for rePa iy
the buildings and grounds, which is tnsufficient for the purpose. tol‘ei"i
main bailding is in need of extensive repairs to preserve ity the® 118}
houses and annex buildings erected a few years ag0 now require reprT
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t . : A ‘
P}giingm-e room needs new boilers for burning hard coal, thereby com-
150 i% with the District law in regard to smoke; and the grounds are.
erete p need of improyements to preserve them, especially the old con-
efery 0(? dways, which should be replaced. These matters have been
n Se for several years, but now require attention. )
for th Upplying. the necessary furniture, stationery, and other supplies.
be 1o © equipment of the central office the additional sum of $3,000 will
ated E““ ed during the next fiscal year. In 1894 the amount approprl-
Y Congress for this purpose was $13,700, since which time it has

been o0
o feduced until now the amount is on] y $8,000, a decrease of $5,700

Oovep : ase (
ing 1tl151}}e amount required eleven years ago, notwithstanding that dur- -
Suppliés period .the service has cxpanded very much and the cost of
tl S has increased from 20 to 30 per cent. Many of the rooms 1n

.
.

1€ m, Pl . ns i
Petg ?ﬁn building are in need of suitable office equipment, such as car-
y i ee cases, and other furniture, hut it has been impossible to sup-

J¢ same out of the small amount appropriated, which is barely

Suffic;
ent to purchase the stationery required for ordinary office use.
PERSONNEL,
CLASSIFIED SERVICE.

mﬁngINTMENT& —During the last fiscal year 95 appointments were
cel‘tiﬁeg ~lth0 class.lﬁed service, of which number 82 weve of persons
angiy by th(} Civil Service Commission -for Eosxtlons mﬁh salaries .
epartg from $360 to $1,000 per annum; 5 were by transfer from other
Teingt tments, at salaries from $630 to $1,250 per annum, and 8 by
p atement, at salaries from $360 to 1,250 per annum.
all ﬁ;?XgTIONS"“Duﬂn the same period 83 promotions were ordered,
N0 vancement to the next higher grade. o
only l‘ed King these promotions. the Secretary of Agriculture has not
Prome t‘i(égmzed efficiency, but length of service as well. The 5 men
Years. tcl to the $2,000 grade had served from eighteen to thirty-one
the 1 s 4 promoted to $1,800, from eight to twenty-seven years;
~tWentp1tO moted to $1,600, twenty-five years; the 4 to 81,500, eight to -
eightg; Wo years; the 1 to $1,400, five years; the 5 to $1,300, cight to
to gy 0(;103'6"‘1'35 the 13 to §1,200, two to twenty-three years; the 12
to $84) » tWo to eight years; the 5 to $900, two to nine years; the 1
Seven ¢ Nine months; the 4 to $720, five to eight years; the 2 to $600,
$4350, ¢ 0 eight years; the 24 to $480, onc to eight years, and the 2 to
Moteq WO to three years. It will be noted that no employee was pro-
that v, until he had served at least ninc months in the lower grades;
Yearg gf"ml’lqyee reached the $1,600 grade until he had given eight.
Seryiga - service, while no promotion to $2,000 was made until after a
R ¢¢ of eighteen years.
enL:\),U(,}TIONS-“~DuPing the year 19 reduction o
tion 4 (11_0 due to the exigencies of the service (mostly changes otvstla-
bublj S¥lgnments requested by the employee or ne'c‘essmu‘ted by the -
° Needs) and were without personal prejudice. I'wo were for lax-

s were ordered. Tour-

hegg 3 \
izingl ¢ eare and proparation of records, want of system in_organ-
Statio ind directing work, and generally unsatisfactory condition of
i and 2 for physical

in {t; for neglect of duty and intemperance,
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. . -oluntaryy:
ResteNaTIONS.—There were 56 vesignations, all but 2 ‘g%ne and
Nine were tendered by lower-grade employees who were e}fcf}f 8 i the:
certified by the Civil Bervice Cornmission for higher positio e and
Bureau. Of the 2 resignations requested, 1 was for mte}lﬁpmt By ;
neglect of duty, and 1 for excessive absence with and withou follovE"
. : : o :
Removars.—Seven discharges were made, all for cause, a8 i
Intoxication, neglect of duty, and absence without leave, § rders, 1o
factory service, 4; absence without leave, 1; disobedience 0
- Drargs.—Two deaths were yecorded.

R

UNCLASSIFIED S8ERVICKE.

ang the:
But 4 appointments to the unclassified service weve l})}lgde d‘ll_liig%um%
year, and these were at salaries ranging from $300 to $600 per &%

p » rlCB 0 ki
and but 1 promotion was made, from $600 to $660, after a ser’
four years.

adul”
: : o o redt®
There were 8 resigpations, all voluntary, and 1 ,
tions, ‘

bR

't a
. o . a8 W7yt
The vemovals in the unclassified service numbered 8.  One Wa» ©4qd :
out prejudice to the employee, his services heing no d:

longer W6,

N s s v sl ss -
{and his place remaining unfilled). Four were veplaced by),’ Zs pd}
employees. Two were discharged for unsatisfactory services

for disobedience of instructions and absence without leave.

EMPLOYEES OF THE BUREAU.

) e of the
The following shows the number and clagses of employees ©

stfll‘i
Bureau, both those stationed at Washington, D. C:, and thos®
tioned outside of the city:

Numerical strength of the Weather Bureun, July 1, 1908.
At Washington, D. C.:

: 2
Classified . ... iaaieaanen 1(133 180
Unclassified............ooo . e ot
Qutside of Washington, D. C.: 479
%lasiiﬁed T e 16 06
nelassified. ... oo i - :
Total commissioned employees ... ... . ... ooooiiiiiaiiaannemmme" i
Additional employees outside of Washington, . C.: 213
River observers . ....ooo i uiii i e
Btorm-warning displaymen 1
Cotton region OBSETVEIS. ... ou ot e e 132
Corn and wheat region observers ... ..o, .. ... .. ....ccoeaees 64
Rainfall observers. ... .o e 20
Fruit and wheat region observers. ... ... ... .. .......-. et 0 )
Sugar and rice reglon ObSerVers ... ... ... . oo..ioiieeeeeees — 7
Total noncommissioned employees ...... ... ..o ...ociieaeeoaeert —
Total paid employees

Voluntary observers. . ..........
Voluntary crop correspondents

" Total numerical strengti

-
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SALARIES.

loigstthg%}g};wmﬁed grades the highest salary per annum is $3,000, the’
ighest sal. z}nd the average $1,036.34¢. In the unclassified grades the

$437 04 salary per annum is $720, the lowest $2-40, and the average
isplay, he.compensutmn of employees at substations (storm-warning

pen da}:nen, river ohservers, ete.), ranges from 20 cents to 67 cents
ay .‘P, and the_ll‘ hours of duty from twenty minutes to one hour per

Cabé'('.t Ub}lc-spu'ited citizens, cooperating with the: Bureau in the

out (."1 Yy of voluntary observers and crop corresFondeqts,_ serve with- .
o ‘OMpensation other than the receipt of such publications of the

Partment ag may be of interest and value to them.

D REGULATIONS.

and the spirit of the
complied with in the

THE RFFRCT OF THE CIVIL-SERVICE LAW AN

cigit_l: & pleasure to report that both the letter
70%119} vice Jaw and regulations have been fully 4 tutod
e t-u queau, strict adherence to which has not only &ﬁ,l tated
imprlansact]op of business, but has produced a marked and stea bs
lic segv'e ment in the discipline and efficiency of this branch of the pu1 -
VanVICe' It is rave to-day that any Weather Bureau employce see i'z

Iy wellcel;nent by irregular methods, and_this is due to the fact that 1
o soograg % to all conuected with the Bureau that advancement may

‘o ured solely through merit and efticiency. . o
\missios e attention has been given all rules of the Civil Service (Jom‘-
at tln » 85 promulgated from time to time, and I am able to report
Ol‘miymle 1s no case in the Bureau of an un_cl_asmﬁed employee per-
erene ‘%’ duties that should be done by a classified employee. By ref-
Connne' 0 the foregoing tabular statement it \.v1ll be no@ed thgmt qf_ 675
act tilssmned em})loyees but 34 are unclassified. It is a significant
emyp] 'at under the operations of a merit system that covers every
as ao.)tee in the Weather Bureau, the working force in its central office
least 200‘1“11}" deereased, while the volume of business hfrls increased at
at W ‘ll?(‘/l' cent. In 1895 there were employed in the Weather Bureau
' a 4shington 198 employees; on July 1, 1903, the number was 180,
¢ decrease of 18 in t\m working force.

! NEW STATIONS.

ataltil:)ere are eiiiﬂlt places at which full Weather Burean n'leteorologlcal
llsei‘u{ls should be established. At these places observations would bcclz
ere in the making of daily forecasts for the country at large, an
are iy are important Jocal interests that would be served; these l'a(ie‘s
Casty Portant as distributing centers for daily weather maps an i01,c,-
Driati I therefore recommend that $20,000 be added to ,’,ohe ap mf
: k\’ésﬁ()" for ““ General expenses” and $20,000 to ‘¢ Salaries, outside
Ington, which will he needed if these stations be established.

RECAPITULATION OF INCREASES RECOMMENDED.
.
- The ; . ) wroin
l‘epolft Increases in appropriations recommended in the foregoing
are as follows:

or in .
Mlﬂlézgi\;e]d (_11311)' weather maps: %35, 000
Rlarios and supplies. .. .. B 20, 000
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For extension of river and flood service: 000
Material, supplies, and pay Of ObServers. _............ccceocooierians . $30, Yord
Salaries at central office. .. ... e e 5, 250

For climate and cm{) 8ervice: Salarier <. ... it 400{'

Yor care of meteorological records: Salaries ... .. S 4,40

Far cables: . , 000
South Manitou to North Manitou, Mich........ ... ... .....iceenee 2 00%

“ Flavel, Oreg., to Fort Canby, Wash ; gt
Imptovement of line between Cape Hatteras and Cape Henry, and ite 10, 000:

...................................

extension to Roanoke Igland, North Carolina. ... .......coeueoeeone ’009'
Yor telegraphing ohservations and forecasts .. oo e o r o e ee e 50, 000
“ For supplies and eguiplnent for central office....... .. ... ..o % 009.
For repairs to buildings and grounds at central office. ... .....oeeonaeeennr 3
For eight new stations: . ' 000
BUPPHEE « - et e aeeas 2, 000"
Salaries...... ..., oo ..., e e e et it 20,
Ot IMCTOABE ¢ e v et et eee et e et e e e e eeeeae e aaaanen 218, 990



