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REPORT OF THE CHIEF OF THE ’WEATHER BUREAU, 

WORX OF THE YEAR, WITH REOOMMENDATIONS. 
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WE:ATHElE BUREAU. 6 

The Tarnpa (Pla.) Herald, of December 27, 1902, remarked tis fol- 
lows regarding tlie warnings: 

‘ I  IIeavy and damagiji )* frost to-niglit W:M the brief warning Hent out over this sec- 
tion of tlie State yevterkay by the local weatticr observer, but tlic warning, despite 
its brevity, was effective tind doubtless saved thousands of dollars to the planters, 

those who own large “pineries,” as the cold wave that struck the State was 
sufhient to greatly injure thc “pines.” 

Mr. W. W. Fisher, president of the United Telephone Company, 
:jcllefontaino, Ohio, under date of Deceniber 26,  1902, addressed the 
following letter to Mr. C.  L. Lane, Weather Bureau displayman a t  
Wefontuine: 

Our telephonc compaiiy desires to express in writing its appreciation of the cold- Wave warning given 1)y you to our superi~itendent on Wednesday last. We hnve fifty 
sttttiotls in oiir systeIr1, whi(.t~ extentis throughout this ond adjoining counties, and 
this 11e\~s ~ a . 8  ilnlnediately teleplloned to eaoh station with instructions to circulate 
the information there. 111 0111’ vgsteul zire a. great many fariuer subscribers, and this 
new8 was giver1 to e:lc~i fanner. \+‘e tzilrc. pleasure in telling you that it was awre- 
ciated a great deal 111or~ ttlall call I)c oxl)rPssed here. We shall be pleased indeed to 
comtnunlcate to our patrons tlirongl~out o u r  systein any like infornmtion that cotnes f.0 you in your position as \roluntary ot)server oi the United States weather h r w  

O W  city, and we &all always be glad to render yon any assistBuCc, sit ally time, 
within our power. 

A notable feature of t,he wcathor of Fek)ruary, 1903, was that while 
a rapid succession of severe storins continued over the United States, 
the Atlantic, and llorthern I&n-opc, the baromtric pi’cssuupc continued 
ab1lormally high over southern, rind 1110re especially southwestern, 
Eimpe. From tho 23d, 1~11en the center of the lrist h m k n n  storill 
of the riionth rcached the region llorth of Scotland, until the 28th, 
t)rLrornctric pressures were low over southwestern Euro e, and the 

almost stiitionarg north ‘of the 13ritisli ~ e s .   TI^ steep ~mroinetric 
gradient of this tippnrcntly station:n-y diutarbnncc cxtcnded over the 
Atlantic d n i o ~ t ~  to the Amei-icrLn coast, and caused, during the last five 
O r  Six days of the inontli, :L continuation of violent gales from New- 
foyndlrind to the westctrn European coasts. 

r h o  first importnnt storm of hbrutiry occupied Nevada on the 
morning of the lst, and reached the G d f  of St. LiLwrcnce on the 5th. 
l h e  heavy rains of the 3d, 4th, and Sth, accompanied by thawjng, 
resulted in floods in the Alleghen and Monongrthela rlvcrs and tribu- 
taries. All interests tLbout the $krlwatcrs of tho Ohio likely to  be 
aflcctcd by high water were kept informed by day mid night of the 

of the river#, alld ttdviccs and warnings with regard to antiei- 
cited stages were issued hollrly by the Pittsbur oEce of the Weather 

gU%~. 011 the 4th that oflice advised the pubyic to repiire for h b h  
Wllter, and prodictc(1 a stllge of 24 feet on tho gauge at  H i t t s h r g  by txe 

A stage of 2.1 feet W I ~ S  renched at 110011 011 the 5th. On tho 
nlorning of the Sth, whe11 thc wester11 storm referred to was centrtil 

the Cariadian mnritilue provinces, the followiiig message was 
cabled to Lloyd’s, London: 

center of a baroniotric depression of exceptional strongt \ reniained 

Severe storm will lllo\Tc eastward from Newfoundland today. 
This storlll rcachccl a position north of the British Isles on the 10th 

and by the morr~jl1g of t,ho IIt,Ii htid passed ovw the porthern Portio11 
of the Scandillavian Peninsula, with central barometric pressure about 
28.40 inches. 
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The second storm of the month a pearcd on the 6 
Mexico, to  which position it probab f y advanced from t 
southern Cdifornk coast. Moving rapidly castwnr(1 tkiis 
reached the niiddlc Gulf coast on the morning of the 
northeastward to Luke Eric by thc iiiorning of tho 8th, an 
Nova fkmtia by thc morning of the 9th, with rapidly increasing 
strength. On thc morning of the 7th the following message was teb 
rraphed from M‘ashington to Weather Bureau stations in northern 
bhio, western and northcrn l’ennsglvanin, and Now York: 

Ileavy snow in(licatei1 for to-nigllt ill iiortlicrll ollio, western i~cIlrlsyivuxlia, west* 
ern and northern New York. 

Warning of hravy mow in northcrn Illinois tind nortbcrn Indian@ 
was sent fi*oni tho Weathor Bureau oflice at Chicngo. 

1 he snowf:dl of the 8th was particulurly 11pa\ry in tho central dis+ 
tricts of Ncw York, where railroad trains worc dhltLycd. 

Jn connection with the cold wave of PeLruary 16 alld 17, 1‘303, 
Picayune, of Ncw Orleans, on February 18, 1903, stlid: 

The severest weather of the winter tl~roughout tlle Soutllwest p v a i l c d  yesterday 
morning. Owing to the forecaster’s timely notice and warning to planting intcrestst 
sugar, trnc-k, and orange growers having been forewarnetl in a~llple time, tk’rc’ were 
taken the proper prerautions for tlie frecze and severe injury was avert+ 
forecast having 1)cen implicitly 1)elievccl \)y tile agriculturiHts of the district, .who 
fiad occasion latit year to rely on nr. (;line’s accurate pre(lic-tiorl, Httve(1 tlicin many 
hundreds of thousands of dollars. Wht111 it is cox1Hidprc.d tlint suC-11 low telnpedure8 
do not occur in February more than once in eight or ten years, t l ~ r ,  sacq>essfyl fore- 

efficiency of tho Weather Bureau foremter. 

Weathor I3urcau ol)scrver at S:Ln Antonio, ‘rex., fro111 the presidollt Of 
tho S:m Jose ‘l’i-uclc Farm Company : 

c o ~  sna ~t WBH ()Illy througli c-areful at!”” tion to t k  forerast8 from the Wvather l3urean a11d prornptl :Ictillg “11 the witrmn@ 
that we have managed to bring through, witllo~lt ~ O R H  of 11 pyant, Ol l r  czrop of 35 tLcrd 
of tomatoes. 

Gales of unusual scveriiy prevailcd on the Nolath Atlantic coast 
the Unitcd SttLtes during Vc1)ruary 16 and 17, whilo in New lhglf i  
snow fell to the depth of 15 to ‘20 inchcs. 

Thc Boston Globe of February 18 conimentcd as follows r e g d i n  
this storm: 

The biggest storm that Boston has seen for a t  least five years ceased yesterday’ 
although ita effect8 will he felt for several dayH yet. The etorlll was heralded 1)Y tl’? 
Weather Ilureau Sunday night. This gave sea captains more thau eighteen hours 
notice and doubtless saved many vessels ttnd lives. 

1 he other Boston papers also rnade favorable incntion of tho stor@ 
wtirninga and forccasts. 

1 he unprecedented floods in the lower Mississip i Val10 7 in tho 
spring of 1903 and the disastrous floods of May :Lnd &rle in t i e  lowor 
Mississip i and upper Mississippi valleyrJ ;~p(+ discus,rcd under tbo 
he:ding “ltivors and floods.” 

I h c  quotations from the public press mudo in thirJ report aTe 1)ut 
faw of tho many favora1)lo ootnr~icnts that reach this office. ‘I’ho~ nl” 
produccd :is iinpnrtial testimony to  tho high average verificntiori of tl1° 
nnportnnt warnings of the 1Zurcau and 21,s unoffic~al cvidencc thih the 
experidituro of one and a quarter Inillion of dollars brings an adequ@te 
returii to the conirncrce and indtistrirs of the country. 

r ,  

casting thereof, in every instmce of tlieir occurrence, Hpcnks lnllcall for the skill an d 

Tho following letter, dated Fcbruiiry 21, 1903, w a ~  rcccivcd. 

Tho daily weather forecasts, and partivularly tllc col(l-wavc warnil1gH of the 
lruve t)een of inwtimat)lc v i ~ ~ u c  to 11s. 

f 7  

1 ’  

f l  
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standard for the We:ithei* I3ui*e:~u, and the portioxis pertaining * 
several stations have been )ut i n  operation, so that the hr?K1lc 
system 1i:is t )om in:idc :is e fl! cient ths possible jn conforinity with 
best s(bivnt ific niodcls. 

The adoptcd station elevations will be used $18 points of 1'0 
local and ge~lcrd surveys; tho norm& of p r e s s u ~ ~ ,  tempor 
vapor tension will 1)e valuzib1c in  a11 nieteoro1ogic:iI zbricl. cli 
Studies; thc vwitktions of the prossnrc with tho IllOilt~iS, :L 
to year, will IN iisc~l j n  studyiiig the effects of solar rudititio11 
weather conditions goncmlly, and especially ill lnying :L b:~siS for ' 
sonzil forecmts. 

l h e  reductions of prcssurc 1i:~vc bcen made by suitd)lo tJ) 
the stations to tho sea-lcvc.1 pl:Lnc, and the syilclirottous .is0 
used in constructing the ( M y  weather rnaps, Besides this 1 
to sea level, i*cductions of prossure to tho 8,50o-foot pI:Lno 11: 
made, which is at the svcmge height of tho plateau st:Lt 
to the 10,000-foot platto, which i s  1octLtc:d in thc upp 
ordinary cyclones iind :inticycloncs. D:Lily r(?ports of the 
these p1:uies have lwen received by niail fro111 tho outly 
the Unitcd Statcn and C:in:id:L, aid  thcra IIiail ycportu n1'c 
in forming chnrts c i r i  tho highet. levels, wherel)y t h e  strllCtul 
can bo ,cluit:J)ly studicd for the first timc, in thc Inistory of 

This prc1imin:Li-y study will 1)c continii()(i for 0110 
dering a, report 0x1 the value of these hjgll-lpvcl ( a  

forecasting. At pcscnt the indialtions ILI'C that, they 
efficient than was tirlticiptod, and ~ h o y  c.c~-tainly ope 
invcstig:ition of tlio utmost importance ill furtlierin 
of tho circ:ulatioir of thc : ~ t ~ n o s p l ~ r c .  l'rofcssor I3ig 
they h:ivr, for the iirst t i i n c  shown 11s positively 
structure of stoims, :~nd th:Lt thoy point untxlist:dr:iI)I 
will ~upcrscdo thos(! Iicrctoforo prhlishcd in 111cateo 
I t  should bc n o t d  thLt t h i w  indcpcnctcn t ros~:~r  
upon the same result mid that they inutually con 
namely : 

(1) Tho avcragc, circulatiori ss derivcd f roni the :Liixili:iry  loud 
used in tho forecast division. 

(2) The theodolite arid nephoscopc observations t n d e  by the 
Bureau in 1896-97. 

(3) Tho isobars coiistructed by the barometric reductions just lllOr 
tioned . 

These show that the general circulation :md'the local circulation 
into one another aiid form the obscrvcd cyclones :Lnd :inticyclonc~i 
the source of energy for the general circulution is thc H U I ~  mdl 
in the 'rl.opi(Is, :Lnd for the locd dist,urbancc tho  couritci~flo~ I L ~  11 
flow of low -level currents of cliflcrcirt tc1npcr:itures bctwcon t 
ical and the olar zones. This result excludes th~-ce we1 

heat of the condensation of t h  nquooux vapor; md, (3) th 
attri hutcxl to difl'erc,nco of vclocitics of :Ldj:L( 
tictndly rIioro coiiiplicatod than was suppose 
cm*eful work to finish up tho suhjcct, but tli 
sakisfnctory outcoinc is now pi*oinising. 

r y  

the* 

thoorics: (1) ' P he loct~l overheating of the surf:Lcc ,rtr:Ltn; ( 2 )  t1 

HtJyLt:L. Stolnls 111' 
i t  will re(1uil;o ?O*' 
q ~ e c t  of obta1nl@ 

sosides this work 011 t h  mechanics of the local cyclones, tho noPbO' 
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having been published by Hildch 
mittee in 1903, arc i n  agrcemcnt on 
Burcau. Ferrcl reasoned as follows: 
in the tropical zones, c:mses i t  to ris 
ward in the high strata, and return 
ncar the surface. The rotution of th 
heated, C L L ~ S C S  an castward rapid drift in ~ 0 1 1 ~ s  110 
and a westward drift in thc tro icnl zo11e8. 

Now, as a rnnttcr of fact, our c P old 01,s~ 
States that in the upper strata there is 110 
l?errel assuincd to exist. The flow froni the 
in the higher lcvcls, but in the lower 1 
tion, and not :hove that hcight. There are strong utlrrp 
air which now from tho Tropicas in to the tcrnparatc zones 
and there thoy meet tho cold currents flowing 
polar regions. These counterflowing on1*rcnts, w 
underflow the cutltw:ird drift in the iippci* 
energy necessary to generate cyclones and iuitic 
u r d  function of these gyrating Inasses of air of 
is to bring back to an cquilibriurn the tIiorm:k18 
whkli is bcing continually distlnlxd by the sun' 
the tropical zones. 

I)een strongly tdvocated by students to cx 
2nd anticyclones: (I) The Feritl vwtical 
k w n a n  vertical convection theory; : L I I ~ ,  (3) t 
It is not rticticthlc to doscribe these in dctai 
are as fo B OWS: 

(1) Perre1 conceived his locrd cycl 
and illustrated i t  by heating t h t  tho cc 
of water contained in  a cylindri 
bodily about its vertical axis. 
closed curvw, since i t  is the S U M C  mnsx of wate1' i l l  nio 
know from rcwnt oliscrvations tlmt tho air s 
a cyclone, and that new niasscs of nir arc co 
Ferrel's idea w n  not bo true. For t~ 0 
acccptcd Espy's view, thikt tho ltitcrlt lim 
fall IS the soui'cc of the verticibl current. 
fully fomicd cycloncs that arc p 
can not be nm'e  than a secondary SO 
of storms, though it K I I : L ~  intensify ZL 

it 1s not liniitcd to a tixcd Inass of air, but allowcl ncw rbir to 
through it. In this cusc we have a centri-ll part wit11 II vertical v 
susroundcd 1 ) ~  curren tx flowing on1 in horizontill directions, 
denly lifted. on reaching the rentrarcoro. In this vortcx th? 
vertical vclocity iricrcuses in proportion to  the height, arid 
beconit, enornious in the iqpcr litr:btu. Recently dlscovercd f 
not sustain them ideas very wcll, rind they must, \)c rnuch 1110 
l h e  German vortcx theory, ILB well as tho Fcl*rel vortex, h s  r 
upon the latent heat of condensation for  tho c.cntr:il risiiig curre& 

acccpting either of thew theories. Indeed, S O  Htrong htlvo these O W o '  

LOCAL CrRCUI,ATION.-'l'herC arc thr  

(2) Thc.German vortex is much nerir 

r ,  

there arc Revcral intractahla ilifficu1Cic.H -\yhic.h sttLnd in tho \W, r of 
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tions appeared to some students that they havo abandoned the convec- 
tion thcorics depending on thermal energy, and have taken up the 
Purely nlechariical or dynamic theory of eddies. 

(3) The eddy theory considers the cyclones as siinyly whirlpools 
Produced by curre~its flowing past each other at different velocities, 
especially in the toniporate zones, iiiucli as eddies are formed in a 
rapid stream of water. It is only necessary to note that cyclones form 
frequontly and nuznorously in the Southern States, that is, in the 
midst of tho high pressure bolt, wherc there is no rapid motion east 
or west of lLny kind; that the adjacent strata in the temperate zones 
dp not have sufficient diffcrcnccs of eastward vclocity to stir u gon- 

where similar eastward vclocitics prcvail, there are ~~~.actically 110 

~yclones as cornpared with the nunibor in North Amerm, the North 
Atlantic Ocean, and Ihrope. 

Professor Bigelow has found the conditions of this co~~iplox prob- 
h l  gcncrally satisfied by admitting tlic counterflow and underflow of 
currents of different tcinpcr:itures at  low clovntions, such as havu been 
dediiccd from our obsorviitioiis on the flow of the at~nosplicrc, and from 
Our IICW b:u.oimtric reductions to the 3,500-foot plane and the 10,000- 
foot p1:inc. I t  will bo  n c c r s s q  to give more detailed attention to 
these results, as yet unpublished, except for oiic paper in tho Monthly 
Weather Review in February, 1903. The iniportcinco of arriving at  
the corrcct structurc of cyclones, or tlic configui.ation of tho curves 
t l ~ ~ o n g h  which the air circixlatcs i n  them, is so groat that it has been 
d i s ~ s s c d  in three indepcndcnC ways, which iiiutually suStain one 
another by coining to the satno result. 

($ Tho first lncthod consisted in taking thc cloud maps used US 
auxlliarics in forecasting, se~eutiiig 40 or 50 maps in  a series of years 
having the sanic rogion for the storm center, as the Lake region, and 
computing- tho rcuultant motions in all the minor ai’cas of the cyclone. 
Them was publishcd in tho cloud report a series of such resultant 
Wloncs for the sea level, tho cumulus cloud level, 1 to 2 miles high, 
and for the cirrus cloud Ievcl, 5 to 7 milos high. 

(a) To carry out tho second mothod, theodolite observations were 
mado tit Washington for  ono ycnr, May, 1896, to May, 1897, tmd 
nephoscope observations were conducted siiiiultuneonsl y at 14 st,ations 
scattered quite rcgultwly to the east of the ltoclcy Mountains, upon the 
cloud lilotions in nine diflercnt cloiid lcvols from the surface of the 
ground up to the cirrus lcvcl, and in enoh of these the actual velocity 
was measured or found by computations. From those data a structure 
wtls obtained for the cyclone in agreeriicnt with that of tho first mothod. 

(c) E’intLlly, the  baronlotry obscrvations tiikon in the Uliitcd States 
[jince 1873 Ilaye been reduced to homogeneous sySte?I, arid dl  tho 
yIcccsstLi-y cxoi.rcctions ]]avo been applied to malm the series f 1’0111 Janu- 
:lry 1 of that year up to the present time strictly compardh. h x n  
these data, and with the 11elp of tho  tcinpcrnturc gradients found from 
the observatiolls lnncle during the kitc wcensions of 1898 in the 
h! i8sissippi VtLlley, together wit11 tho av:Lilnblc Europelln ba11oon 
ZLYcerisionS, it JVSLs poss”i~lo to cbonstruct normal 111:~ IS of the pressure, 
hnperaturc, and vapor tension on the sea-level ~ ~ L I I C ,  the 3,500-foot 
P h o ,  and tJle 10,000-foot p11~1io, for tho twelve 111ot1ths of tho year. 

Also, reduction bb]es were constructed to facilitate findillg tho Pres- 

u ~ i c  eddies on a 1al.g.c scale; and that over Asia and tho Pacific 8 cean, 
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currents flowing into th  
low lovcls, that is, a mi 
intermixing md thc chth 
fercnce of tenipcraturc 
the surface in the low 

system is diflcron 
present to mako 
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physics, and i t  ought to bo studied with the aid OS a fully equip 
observatory devoted espocially to such researches. O n  the sUJ1 
count up the number of hydrogen flames or prorrlinences soen on 
edge of the disk from day to day, and, froin a discussion of th 
years) record in hand, they are known to vr~ry strongly from 
year. Similarly, the facula and spots havo their Auctutktions 
chronous cycles, and these have been studied for nlung year?. 
thermore, the sun emits encrgg in the. foym of radiant light 
inviaible heat, and by iiieans of suitnblc spectrulll observations the 
variable amount of this light, and espocially the iIlvisiblc heat, c ~ ’  
registered from dag to day and from your to your. Tho res.l.6 
thesc records is to indicato that the SGII is in ftkct a grc:Lt, Varla 
star, and that torrostrial wcather changcs in  O~OSC, synclironisul With 
it. Thore is yet another rcgister of tho energy orniticd by tho syn 
be fou?d in tho variations of tho oarth’s electrical ILnc-1 I11tlgdic fields' 
whlch.Is perhaps the most sensitive of all, find cort:Li1lly th! most 
acccsslblc to our measures. The new1 discovcrcd nctiorl of Ions 
the atmospheres of tho sun and the east{, respectively, which I L ~ C  I1Ofl 
believed to bo tho basis of tho olcctriGa1 and magnet<c rnanifcststions3 
is asording much information upon this obscure subject, and it is 
of promise in practical investigations. Langley t l tw  tlllnotmccd t11llt 
the invisible radiant heat onorgy, as mcasurcd in hie bologrd”j 
varies from season to season and from year to The prism 
an eclipse shadom through tho atnio~phoro changcs tho a t m s P  Iinoric 
lnagnetism and electricity in the same way that day and night modif$ 
thorn-by cutting out the sun’s rays. I n  short, tho ontirc field Of 
COSmiCd procossos forms II, complox problem whj& cspociully c ‘ O I ~ ~ ~ ~ ~ ~  
the meteorologist, and by him should be studied out for the benotit 

weather. 
of mankind, whooc life and happinase depend SO largcly upon tho 

MOUNT WlEATRER IlESICAIiCH OBBPILVAlhTQl~y. 

The Weather I3uroau is s 
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..................................................................... Memxhiu.. ..................................................... 
Helcnn ........................................................ 
*rkulmv City.. ............................................................ 
Grecnvu! ................................................................. 
Vicksbmg ................................................................. 
New Orleunu.. ............................................................. 

E k d .  
60, B to 51 

40 
61 
63 
49 
52 
21 

Acti11~1 stago. 

E?d. 
60.6 
40. 1 
51 
53 
49.1 
61. 8 

20.4 to 20.7 











VOLUNTARY UTATIONB. 

While more than 200 voluntsry st 
year, the total number, 8,355, is not 
the prcvious year. This is due to th 
nonstandard instrumcnts in localities Tvh 
not sufficiently urgent to justify thai 
merits. As in the past few years, c 
toward standardizing and improving t 
rather than increasing thcir number. 
tary stations inaugurated in the previous ycur h 
orously, 481 stations having been inspectcd by sc 
the year. The importancc of thesc inspections c 
emphasized. Nothin ciin contribute mo 

and the section director. ‘rRese inspections, t 
tionably contributed much to the elimination 
to exist, however careful the effort inay bc to 
While many voluntary observers thoroughly 
and erform them in  a most satififtlctory 

tiow or instructions. As the insp 
were largely confined to stations th 
to the Rurcau for transportation 
inspected, during tho ycar ended June 3 0 , i  
than in the prevlous year. 

a voluntary station t B an a crsonnl intcrvicvr 

are P cw stations u t  which therc is no opport 
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I A t  GlovcrnmcnL cx- 
pcnsc . 

July 1, 1903 ..... 
'9 ........... 
Cha%OH ........ 

Ihre- 
('118ts. 
dnily . 

.. 
2, 016 
2, 146 

-31 
.. 

.. 

. 25 
3 

26 
120 

20 
14 
9 
0 

27 

12 
111 
100 
10 

143 
72 
34 
25 
24 
28 
26 

113 
53 
27 
86 
I6 
(iR 
8 

17 
29 
4 

I18 
4: 
13 

125 
8 

18 
R2 
5 

36 
34 
4 3  
66 
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34 DEPARTMENTAL REPORTB. 

The policy recently inirugurated of building up a great 

most important steps that hare been taken at any time in t 3 I{ 
meteorological resewch a t  Mount Weather is undoubted1 

the Bureau to place the scientific side of the service upon :L firn 
and it is cextain to bring valuablc resulcu. The importance of 
ful study of d l  details in  any way connecte(1 with instruiileflte * 
apparatus is recognized, as the future suitability of jl~stnllation~ 
Pends upon their broad adaptability to 11l:~ny alld divers(> uscs. 
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1:9.12 
32 

2,016 
9 549 
7: 327 

12,470 
1,271 
3,608 

18, (i84 
10 770 
3’ 869 i: 793 
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At Washington, I). C:. : 

Unclassified.. ~ -. . Classified . ~ -  - -. ~. _ _  - - -. . -. . ~. -. . .............................. 102 
................................... 18 -180 -. . -. ~. . 

---c 

Outside of Washington, n. C. : 
.......................... ............................. 479 1 6 Classified 

Unclassified. .................................................. 
---c 

Total commissioned employees ..................................... 
Additional employees outside of Was11ingtor1, 1). c;. : 

................ ................................. 21 3 147 River obwrvers 
etorm-warning diaplaymen ............ .......................... 
Cotton region ctbservcrs.. ........................................ 140 I32 

G4 Corn and w h a t  region obtlervcrs - ~. . -. . *. -. ~. -. . ~ ~. -. -. . - . - 
20 Rainfall observcrd.. 

Fruit and wheat region obaervors. ................................ 
%ar and rice region observers .................................. t! 

Total non(wlmissioner1 employee8 ................................ - _  
Total Paid e~nployws. ............................................. 

lrolunbrY observers- ................................................ 

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

796 / 

xrol~lntar~ crop correspondentn. - - -. . ~ -. . -. -. -. . ~ -. -. . - . - ~ -. 
Total numerical Htrength . - . . . ............................... 
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6 DEPARTMENTAL REPORTB. 

For entension of river and h o d  service: 
Material, supplies, and pay of observers. -. . . . - -. . . . . -. . -. -. - . . - - .. $3O1 
Salaries a t  central office -.._.. .._._. - -. -. ~. . . . -. - - -. _. -. -. . . . -. - - - .- 6 ,  

For climate and cro service: Salaries -. -. - - -. -. . -. -. -. -. - - -. . . . - - - - 
For care of ineteorofogical records: Salaries -. . . . . - -, . . . -. . . . . . . -. . -. . - - 41 
For cabbs: 

South RIanitou to North Manitou, Mich. ~ -. . - - ~ ~ -. . -. - -. . ~. . . . . . . - - -  2 i  

Fhvel, Oreg., to Fort Canby, Wash. -. -. . ~ ~ ~ -. - -. . . - -. - - -. 151 
lmpfoveinent of line between Cape Batteras a d  Cnpe Henry, rind its 

extension to Roanoke Island, North Carolin%. . . . -. -. . . -. -. . -. . . - - - - l o p  
For telegraphin observations and forecash . . - - -. . - -. . - -. . . . . -. - ~. . - - - 5O, 

- -. . -. . - -. . - -. . 3, 
par repairs to ?millings and grounds at  central office.. . . . . . . . . -. -. . - . . - - - 31 

20,OO~ 
For eight new stations: 

zo,o@ 
Supplies . - . . -. . . -. . -. -. -. . -. . - . - -. . . - - - - -. . . -. . . . . . . . - - - - - . . 
Salaries .... .__.._ ,.___._.______._____..-..__._.___._.-.. .-.-.- 

-. . . . . . -. . -. . . . . . . . . -. . -. -. . -. . . -. . . -. . - - . 

/1ita- supplies ant e uipinent for central office.. . -. . -. 

Total increme -. . - 


