
U. S. DEPARTMENT OF AGRICULTURE. 

R E P O R T  
O F  THE 

CHIEF OF THE WEATHER BUREAU 
FOR 

1909. 

BY 

WILLIS L. MOORE, 

[FROM ANNUAT, RI$PORTS OF THE DBPARTMENT OF AGR1CUI;TW.I  

WASHINGTON: 

GOVERNMENT PRINTING OFFIOE. 
1900. 



National Oceanic and Atmospheric Administration 
Report of the Chief of the Weather Bureau 

ERRATA NOTICE 

One or more conditions of the original document may affect the quality of the image, such 
as: 

Discolored pages 
Faded or light ink 
Binding intrudes into the text 

This has been a co-operative project between the NOAA Central Library and the Climate 
Database Modernization Program, National Climate Data Center (NCDC). To view the 
original document contact the NOAA Central Library in Silver Spring, MD at (301) 
71 3-2607 x124 or Librat-y.Reference(noaa.gov. 

HOV Services 
Imaging Contractor 
12200 Kiln Court 
Beltsville, MD 20704- 1387 
December 13,2007 



n 



i l -  0-- 

WEATHER B U R E A U  

C O N T E N T S .  

Page. 
5 
6 
5 
G 
7 
7 
8 

16 
20 
21 
23 
24 
26 
26 
20 
27 
27 
28 
28 
28 
29 
29 
50 
30 
31 
31 
31 
32 
34 
34 
35 
36 
36 
38 
39 
41 



ILLUSTRATIONS. 

page. 
17 
18 

FIG. 1, Isobars at E a. in., seventy-fifth irieritlian t h e ,  October 11, 1909.. - - -. 
2. Isobars at noon, severity-fifth mrridian time, October 11, 1909. - - - 
4 



REPORT OF THE CHIEF OF TEE WEATHER BUREAU, 

U. S. DEPARTMENT OF AQRICULTTJRE, 
CENTRAL OFFICE OF THE WEATHER BUREAU, 

Washington, D. C., September 10,1009. 
SIR: I have the honor to submit a report of the operations of the 

weather Bureau during the fiscal year that ended June 30,1909. 
WILLIS L. MOORE, 

Chief of Weather Bureau. 
Hon. JAMES WILSON 

Secretary of Agriculture. 

RESEARCH OBSERVATORY AT MOUNT WEATHER, VA. 

The Sixtieth Congress at its first session authorized the rebuilding 
of the administration building, destroyed by fire in October, 1907, 
the construction of n central heating and power plant, and the com- 

letion of the physical laboratory and the cottage and office building; 
&he details of progress in construction are given elsewhere. 

A part of the office force moved into the physical laboratory 
building early in March. The principal instruments and machinery 
for the large workroom have been installed and the greater number 
of instruments and apparatus for the laboratory have been ordered. 
&me smaller a paratus have already been received. 

building are located in the uncleared part of the reservation, the 
roads had to be extended to include those as wall as tho physical 
laboratory. I n  all, 1,200 feet of roads were constructed, and about 
2,000 tons of bowlders and smaller stone were removed from the 
grounds in connection with grading and road making. 

As the centra p1 heating and pbwer plant and the cottage and office 

SCIENTIFIC WORK. 

AEBIAL OBLlEBVATIONS. 

The investigation of the lower layers of the atmosphere by means 
of kites and captive balloons has been continued throughout the year. 
Observations of temperature and moisture of the air in a vertical 
direction, the changes in the s eed and direction of the air currents, 

daily, except Sundays. The average altitude t~ttnined by kites during 
the year was 2,663 meters (8,737 feet) above sea level; by balloons, 
2,004 meters (6,575 feet). The corresponding heights for the pre- 
vious year were: For kites, 2,388 meters (7,835 feet) ; for balloons, 

and the approximate depth o !l layers of fog and cloud ?vere made 
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6 A N N U A L  REPORTS OF DEPARTMENT OF AGRICULTURE. 

1,738 meters (5,702 feet). The height attained by the kites last year, 
though greater than for the previous year, is somewhat below the 
ideal altitude for observations in the lower layers of the atmosphere; 
that is, between the round and 29 miles altitude. 

Fli hts up to anifabove that altitude are obtained so irregularly 

tive. The drift of the air currents is such that it may be impossible 
for two weeks at  a time to get a kite through the zone of still air that 
overlies the mountain and adjacent valleys. Then, without any pre- 
liminary indication, the lower 3 miles of atmosphere will move as 8 
whole with something like uniform speed, and the altitude to which 
the kites may be sent is a question largely of the strength of the wire 
and the containing drum. 

While the present form of kite is satisfactory for general use, a 
kind is needed that will withstand the condit,ions imposed by fog and 
rain. I n  a great many cases, probably 100 a year, the mountain 1s 
enveloped in fog. Under these conditions the kite sails rapidly take 
up moisture. This increases their weight, while the shrinking due 
to the wetting of the fabric often causes the sticks to break, and the 
kites are precipitated to the ground. Effort has been made to secure 
material for sails that will not absorb water. 

The use of a better uality of material in the constructing of 

a further increase in the average altitude reached is confidently ex- 
pected during the coming year. 

The kite and balloon observations have been regularly published 
in the Bulletin of the Mount Weather Observatory, a ublication 
almost wholly devoted to the meteorology of Mount Weatter. 

a8 to % e of much less value than were they more regular and consecu- 

captive balloons has resu 4 ted in a greater altitude being reached, and 

SOLAR RADIATION. 

Measurements of the intensit of solar radiation and the polariza- 

whenever conditions were favorable for this work. ' At Washington 
56 series of observations were obtained, 32 of which appeared to be 
good enough to justify their employment in com utations of the 
solar constant. At Mount Weather, out of a tota P of 27 series of 
observations, 8 were employed in solar-constant computations. The 
results have been prepared for publication in the Mount Weatha' 
Bulletin. 

Durin the past year observations were obtained on a greater num- 
They indicate a greater ber of cf ays than in the year 

intensity of solar radiation at t e surface of the earth and a greater 
percentage of polarization of sl light than was found during the 
year ending June 30, 1908, w h i x  appears to have had n low value 
for both sky polarization and solar radiation. 

The international commission for securing daily weather reports 
for the globe has recently included a measurement of the intensity 
of solar radiation in the list of meteorological observations to be 
telegraphed daily from selected stations located about the centers of 
action of the atmosphere. This is indicative of the interest now being 
taken in the relation between the intensity of solar radiation at  the 
surface of the earth and weather conditions. Recent literature also 
shows an increased interest in the relation between the polarization 

tion of sky light-have been ma B e at  Washington and Mount Weather 

receding. 
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of sky light and weather conditions, and the Mount Weather Observ- 
atory will cooperate with seyeral foreign observatories in an at- 
tempt to determine more definitely the exact nature of this relatioli. 
I n  a paper by Professor Rimball, in volume 2, part 2, Bulletin of the 
Mount Weather Observator it is shown that a relation exists be- 

atmosphere for solar radiation. I t  appears, therefore, that the in- 
tensity of solar radi?tion at the surface of the earth sky polarization, 
and weather conditions are phenomena whose reiations should be 
carefully studied. 

Extension of this line of research has been retarded by unavoidable 
delays in obtaining suitable apparatus. Angstrom pyrheliometers 
deteriorate with age, and much dificulty has been experienced in re- 
placing defective parts. It has therefore become necessary to devise 
an instrument that can be manufactured in this country. As stated 
in my last annual report, such an instrument. has been devised in our 
Instrument Division, embodying some principles not heretofore em- 
ployed in pyrhelioinetry. Samples have been tested and defects 
remedied, and the evolution of a pyrheliometer that will be easy of 
manipulation and accurate in its indications appears to be in satis- 
factory progress. With its completion it is ho ed to inaugurate an 

radiation in different sections of the United States. 

‘tween the polarization of s {’ cy light and the transmissibility of the 

active campaign having in view the study of t 5l e intensity of solar 

MAQiWTIO OBSIEIIYATIONS. 

A t  the close of the calendar year 1908 the computation of the 
hourly values of declination and of horizontal and vertical intensit 

being made by a11 the lar er instruments. A record of the declina- 

This record has been approximately checked by absolute values ob- 
tained from eye readings, and is intended to serve the needs of the 
future. Data of ma netic storms, auroras, and sun spots have also 

was temporarily abandoned, as were also the photographic recor d9 s 

tion and the horizontal an % the vertical force was continued, however. 

been collected for pu % lication. 

NEW WORK PUOPOB~. 

During the comin year it is proposed to increase the value of kite 

flight was made July 19,1909. Two years of active work with kites 
and captive balloons at Mount Weather have shown thqt the records 
thus obtained should be supplemented by others from higher regions 
of the atmos here than can be reached with kites, captive balloons, or 
even manne cf balloons. Such can be secured by the use of free b d -  
loons, or, as sometimes called, ‘‘ sounding balloons,” developed prin& 
pally by De Bort in France and Assmann in Germany. Kite fligllb 
in the center of storm activity are made with considerable difficulty, 
owing to the unsteadiness of the wind and the increased weight of 
the kites when wet with precipitation. Pre arations are nom iinder 

tions, for the purpose of libern ting free balloons simultaneoixsly at  
the two points-one in or nenr the storm center and the other some 
hundred miles to the eastward. The station at  Mount Weaklw can 

and balloon flights % y making them every day. The first Sunday 

way to send espeditioiis from lfoixnt Weat 7 ier to two western sta- 

lo981 --09--- 2 



8 ANNUAL REPORTS OF DEPARTMENT O F  AGRICULTURE. 

nut be used, owing to  its proximity to  the sea. Some of tlie free bal- 
loons sent up  by Professor Rotch a t  St. Louis landed 250 miles to  the 
eastward of that  city. 

the changes in the atmos here in a 

coming year it is proposed to  secure a continuous record of the tem- 
pcrature and possibly of other elements a t  high stations in Nevada 
and Colorado. While the temperature of the free air is not quite the 
same as that  on a mountain top a t  the corresponding elevation, the 
differences are small. Moreover, the mountain temperature record 
will afford valuable information as to the propagation of tempera- 
tures upward or downward duo to a horizoritnlly flowing current of 
definite thickness. Kite o b w x h o n s  n t  Mount Wcat her have shown 
a t  times the existence of a warm horizontal air current on the moun- 
tain top nearly twenty-four hours before it, nppeared in tlie valleY 
about 300 meters (1,000 feet) below. 

Since the foregoing was written preliminary returns have been re- 
ceived from tho two sounding bidloon parties that i t  was proposed 
to send out from the Mount Weatlicr Itescnrch Obsermtory. 

Eight  ascensions were made, in each of which the nltitnde attained 
equaled or exceeded 10 miles. On October 12, at  Omaha, Nebr., .Z 
height of 15 miles, hitherto anprecedcnted for this country, was at- 
tained, and on October 6, a t  Indianapolis, Ind., a height of nearly 14 
miles was reached. The last-named ascension was made in almost tho 
center of a great area of high pressure. The  balloon was observed 
to move in a southwesterly direction a t  all altitudes, and was later 
found in that direction about 30 miles from the city. A similar move- 
m e r i t t h a t  is, a dr i f t  of the air a t  high altitudes toward the south- 
w e s t w a s  observed a t  Omaha, Nebr. This would seem to indicate 
that  the control of the general ntmospheric movements exerted by 
areas of high pressure extends upward to greater altitudes than has 
been hitherto suspected. 

I n  general, the results of the ascensions, so fa r  as available, are in 
close accord with European observations. The great isothermal layer 
was reached on eight occasions; its lower limit varied-greatly in al- 
titude from day to day and for  different surface weather conditions. 

FORECASTS AND WARNINGS. 

Upper air observations have been telegraphed dnily froin Mount 
weather  to Washington and utilized in the preparntion of the official 
forecasts, Observations secured a t  elevations of 8,000 to 10,000 feet 
and higher have permitted a determination of tcmperntnrc gradients 
and normal and abnormal wind currents that  bear a definite relation 
to subsequent weather changes in the Middle Atlantic States. For 
instance, i t  hns been found t,hat the average wind direction ?t Mount 
Weather a t  about 10,000 feet above sea level i. northwest, and that 
shifts of wind to west and southwest usually forrrnn by about two 
days the beginning of rain on the middle At1:iritic senbonrd. Con- 
tinued observations and careful studies thereof will doubtless reveal 
many upper air indications of positive value in practical weather 
forecasting. 

' Isobaric charts based upon telegraphic reports received from se- 
lected stations throughout the Northern Hemisphere have been pre- 

Another method of studyin 
vertical direction is that  aflor f ed by mountain stations. 8 u r i n g  the 
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p e d  daily, and forecasts for  about a week in advance have been 
Issued n t  intcrvnls for publication. The following illustrate the 
chnractcr and scope of thcse foremsts: 

Thiirstlay, dilly 9, 1908 : 
A warm wnve thnt will cover the Plnins Stntcs Frldny will estelid over the 

Centrril vnlleys Sntiirdny nnd set in ovei* the Atlniitic States Sundny. The 
wnrm period will be of two or three dnys' durntion in the sevcrnl sections, 
will end with ra ins  in the Plnins Stntes on Sundny, in the Rfississlppi Valley 
and western Inlic rrgion 011 Mondng, nnd in the Ohio Vnllry, the e:tstcrn ItlIie 
region, niid the. Atlniitlc Stntes Rfondng or Tuesdny. The mins referred to 
promise to be siiffiriently Iienvy to end the esisting drought in the Ohio Valley 
nnd RIiddlc Atlnutlc States. 

The wariri wnve was the most intensc of the summer of 1908. Its 
progress and diiration, and tho movement of the rain and cooler tire&, 
conformcd to tho forecast. 

On July 15, 1908 : 
A bm'orrtrtric depression thnt now covers the  Rocky Afouritnin districts will 

move over tlic Plnins St:ites l'linrsdny, cross tlic ccntrctl vnllcys n11d I:lice 
region Pridny niid Sntiirdny, niid rrnch the Atlniitic Str1tc.s Snturtlny night op 
Smidny, Iweccded by rising tcmpcrntnrc. :itlonded by locnl rnins nnd 111111idpp 
storms. and folloluccl by two or tliree days of fnir nnd cooler wrnthcr. This 
depression will cnnse rnius iii tile wheiit :ind coiw belt nnd nlso rntlicr c o ~ i o u s  
r:iins in the Ohio Vnlley nnd tlic Middle Atlriiitic nnd Ncw Wnglnnd States. a 

Tho depression ndviinced as forecast, and generous rains fell in the 
corn iind .\\rlic:il belt. Rainfalls were also heavy in arens in the Ohio 
Valley and the Atlantic States north of Maryland nnd relieved the 
droiight flint prevailed in those sections. The depression \vas fol- 
lowed in thc intcrioi* by two or three days of temperature bclow the 
seasonal average. 

The Evening Metropolis, Jncksonville, Pla., of Ju ly  30, 1908, com- 
ments as follows regarding a tropical storm that  advanced northward 
iiear the Atlantic coast: 

The storm tlint the Wenther Burenu hns been wntcliing for three or four 
drtys ltns :it Inst shown itself, niitl this morniug Is ni~proiichlng the coilst line 
near Wilniitigtoii, N. C .  A t  7 n. in. the miiid vcloclty n t  North Cnrollnn stntions 
was bct\vrcn 40 nnrl 50 miles nn hour from the enst niid northenst. No doubt 
the distiii$micc hns been giving SOIIIC sniling vessels :I linrd time. Tlie fact 
th:lt the storm hiis :it  no tlnic been uenr Iriud, rind yet lornted dnilg with aliiiost 
absoliite nccnrncg, slioms tlic exnctness with wliich the Wcnther l i u i w u  makes 
its prrdictions. Therc nre n niiiiiber of vessels tlifit delny~ul sailing mi nccoiirit 
of the disphy of sloriii wnrnhgs, nnd they now IipprCCirite the misdoni of their 
cor1[1licl. The Wentlier Rurenii wns estnblishcd to rendcr service. \\"io will 
s:ig tliril it is no1 cloiiig so? 

The Virginin Pilot, Norfolk, Vn., of August 2, remarks as follows 
regarding warnings issued in connection with this storm : 

It wns dne to tlie mrigiiidcent work of the Wc:ithcr Burcnu thnt there were 
no Fvr'erlts :ilong tlie eonst. 1I:iny Iionrs before the storin developed nny grent 
strengtli tile Riircvin lint9 sent mnr*nii~gs nlong thc const to notify ninriiirrs 
thnt there wtis fl  blow off' t h e  Florldn const nnd ndvised cnution ~tbont proceed- 
 in^ south. ~'1iose w:trniiigs mere sent to srvcrnl wireloss stntions, which trnns- 
rnfttc(1 then1 to vesscls n t  sen Iinving the wireless nppnriitus, so tlint the news 
wns finshed down tlie line. 

The St. Louis Times of August, 15 refers editorially 8s follows to 
weatlm forecasts in genoral, and to a forecast of August 13 in 
particular : 

Close observers of wcnther coii(1itlons hnve noted I n  recciit months thnt the  
depnrtiiicitt of nicteorology nt Wnslilugton hris been iiidnlging in solile long- 
distiince and wide-rnnge forecasts. 
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Time was when the word chiefly employed by the forecasters was '' Prob- 
ably. Now there is n certiiin note of positiveness in tlie twenty-four-hour 
forecast, and the long-distance, wide-range balletins amount a~niost  to j ~ e -  
dictions. Several WCeIis ago, for instance, the department announced that a 
blanket Of I ' i l j l l  woultl begin lit the Rocky Moantnins and &retch to the Atlnn- 
tic. The forecast covered a period of f i  wee];, gave great cheer to the ngri- 
cultnrist and hsincss inan geiier:illy, and was fnlfillcd esactly. 

Yesterday the depiirtment made a prediclion, tcclinicalIy c i i ~ e d  a forecast, 
covering a 1)eriod of five days ending nest Wednesday niorning. All of the 
spring wheat and corn Stntes are to 1i:ive n8eded hot weather, followal by 
needed rain, tifiw which it will be cooler. It wlll be wortli while noting the 
outcome of this predlction. 

If the departinenl :It Wnsliingtoii finds i t  possible to lnaltr n forecast co\er- 
ing the great growing mction of the country for :1 wceli, it will linve incrct~xed 
its usefulness immcasiirably. 

A special feature of a forecast, issued on the 18th 'w:is a prediction 
of well-distributed rains in thc cotton belt, where rain 'was needed. 
The rains occurred over thc cotton belt as forecast, tind in the M a n -  
tic States the rains that sct in wore exccptionally heavy. 

The following from the Daily Picayune, New Orleans, of August 
26, 1908, indicates the demand for weather information that incretkses 
with recognition of the value of the forecasts: 

The weather map issned by the lJnited States Weather Bureau yesterduy 
showed Kenrrtilly srtilcd wcnther conditions over the grenter portion of the 
country for the first time in NL'VCI':II days. These conditions call attention to  the 
special forecast ismet1 by Chief Willis IJ. Moore, of the Weather Bureau, Tues- 
day, August 18, nnd ~)ublislied in the Plcayune on the 19th. Looking over the 
weather mnp we RPP that  tlie b:lr(JmCtrk depression referred to in the forrcvist 
crossed the Rocky Mountnin districts on the 20th and 21st, the Plains Statrs on 
the 22d, the centrtil valleys and tbe lalre region on the 23d and 24th, and is now 
over the Atlnntjc States. The well-distributed rains foreciist by Profpssor 
Moore have fallen, and tliose sections of tlie cotton belt where rain was nerded 
have received copious showers. The mal) issned Tuesday shows the cornpara- 
tively cool and settled weather moving enstwnrd just  as forecast elght days ago. 
Forecasts of this character, when SO fully verifled a s  have been the case with 
the Wrather Burenii forecasts, ru'e of great importance to ngriculturnl and com- 
mercial inlerrsts, nnd the pnbllc will look lteenly for Information telling R week 
or more in  advance what weather to expect a s  they look for the daily forecrists 
coverlng a period of thirty-six to forty-eight hours. Commercial interests attach 
such importnncc to  the forecast that  request has bren mnde thnt such forerrists 
be telegrnphed 11s soon as issued, n t  the expense of llie recildeiit. 

A remarkable period of dry weather set in over the northern half 
of the United States east of the Rocky Mountains during the latter 
portion of August and contiriucd well into the third decade of Sep- 
tember. I n  two or three instances diiring this period indications that 
as a rule presa e rain partially or wholly failed. The rather remote 
causes of the % ry spell are now recogniz.ed. It was not possible to 
detect and interpret them with previous imperfect knowledge of the 
operative influence of the reater barometric areas. 

in pressure was issued: 
A barometrlc disturbance will cross the country from nbout the 24th to 28th, 

attended by rains that  will set In ovrr the central valleys about the close Of 
this week and extend over the Atlantic States by the beginning of next week. 
Following the rains there will be a sharp fall in tenipernture, with frost in the 
central valleys and Eastern States north of tlie fortieth parallel. 

The rains that attended this disturbnnce occiirrcd a s  forecast and 
relieved the drought in northern and northeastcrn districts. The 
frosts that followed its passage extei~clccl o ~ r r  the Middle Western 
States :ind the Stafcs of the Ohio Vallcy rind middle Atlantic coast. 

On September 22 the fol f owing forecast based upon radical changes 
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The following comment on this storm and cool ~ a v e  is lnnde by 
the Market Growers’ Journal, Louisville, Icy., of September 30, 
1908 : 

A gencral arca of rain set in over practically the entire Rocky- Rlonutain 
region the lnttfr half of the week mid moved gradually eastwnrd, bringlug 
rtkiii to the RflssisSipPi Valley States by Snturdriy night. The rain reiiched the 
Ohio Valley Sailday night of this week and the iiidictitioiis at  this writillg are 
tbnt before this issue reaclics our readers the drought in all sectfoils of the 
country which hrrve bceu suffering will have been brought to nu end. All 
interesting fact of this rnin period is that  it was predicted early last week in 
a bullctiii sent out  by the Weather Bureau at Wnshington * Q *. The 
geuernl rains, mhicli iiiarltcd the end of the drought, are being followed by a 
period of cold wcnthrr which will mnrlr the end of the u~iusuully wurm weather 
of September. 

An editorial in the Albany, N. Y., Journal of Septcinber 20 reads 
as follo\vr; : 

Jus t  now there I s  in evideure the fulAllnie11t of xi forecast mnde r~ week ago. 
I h r l y  lnst \veCli it  wris tinliouuccd from Washiiigtou tha t  conditiolis were favor- 
able for the dcvelopment of a geiieral riiin area in this part of the country by 
about the 2Stli iustnnt. Bec:iuse of the long ribseuce of rain, that prediction 
was of riiiiisuiil iiiterest, and the irrrival of tlie tirue appointed for its fulfillment 
was waited with mingled hope and npprehension. 

I’here m s  n widespread feeling of relief when the sky becnnie overcast and 
precipitntiou began, gradunlly, as it nearly always does nfter a long period of 

The Wenther Burenu is to be congratulated upon the nccurncy of a “long- 
distniice ” forecast, made a t  a critical time when rill ordiiiary signs, even to that  
old stnndby, the sun’s “ crossing the line,” seemed to fail. 

The Kansas City, Mo., S ta r  of Septeinber 27 remarks as follows : 
An iiitcresting fnct about the storm nrea thnt is now moving across the 

country is thnt it wfis accnmtely predicted by the Weather Bureau Irist Tues- 
day eveuiiig (September 22), when a “ long-distniice ” forecast was put out 
saying tlitit rains would fall in the central valleys about the close of this week, 
aiid iii tho Atlatitic Stntes at the begiuniug of nest  week, followed by frost 
north of the fortieth parallel. 

The Weather Bureau’s forecasts for a week ahead are still in thc esperi- 
meutul stage, but they promise to be of great value. They are based on reports 
of btiroinetric pressures in varlous parts of the world, indicating the progress 
of storm aivas. Last Tuesday’s forecast was based on reports of low biirometric 
presslire at the time in Nome and Sitka, Alaska, and in Honolulu. But the pres- 
elit storiii aren first appenred over the Rocky Mouiitain regions with a bank of 
high bnrometer all week tilong the Pnclfic coast, so that it seenied qucstlonuble 
as to whether it ctinie from the conditions on which the Weather Burenu based 
its long-distance forecast of lnst Tuesday. 

The forecast was based on reports for  several days preceding the 
date of its issue. ressure was high over 

Over tlie Bering Sea rcgion and low over the I-Tawniinn Islnnds. % 
has been observed that presslire changes over the Pacific Ocean fore- 
run by several days ccrtnin changes on the Paciiic coast, m d  the 
American continent :IS n wliolc. On Septcmbrr 23 :I decidcci fall in 
the barometer occiirred ovrr tlic middle and sonth Pacific coast dis- 
tricts, and on the following dny t lie barometric distnrbancr appeared, 
as  stated, orcr  the Iioclrg Mountain districts. It is true that pressure 
continlieti high over $lie north Pacific coast. Tlint wns expected. The 
predictions are biisrd, not neccssnrily upon the progress of individual 
storm rtnd high baronietric nrens, but, upon II. stndy of atmospheric 
conditio~is ov(v thc wholr Northern Hernisphcrr and more directly, 
at this senson of the ycttr, on thc genrrnl cirmilritioii of tlw atmosphere 

d r y  weather. 

On Se tember 17 Pacific 
Honolulu and low over Jome. Three days P ater pressure was hi h 
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over the Pacific and Atlantic oceans. I n  winter the great continental 
areas of high barometer, and more especially the Asiatic high area, 
appear to dominate the eneral atmospheric changes of the Northern 

greater areas of high and low barometric ~~rcssure,  the forecasting of 
weather changes for a week or more in advance is made possible. 

During the last seven days of September :t hurricane advanced 
from the Leiser Antilles of the West Tndies to the Great Uahama 
Bank. On October 1 the vortex of the hurricane recurved north- 
ward over the western Bahamas. The followin3 notes regardm 
this storm are from the Nassau Guardian, New lrovidence Islancf 
Bahamas, of October 3, 1908: 

The first intelligence that  another liurricanc had made its appearance 
reached US late 1:ist Sriturday (September 2 0 ) ,  when we were informed by 
cable frohi W:ishington thnt a storm was central near and south of Porto Rico, 
moving west-northwest. This information was confirmed by telegrnins from 
the saine source dated the 28th, 20th :ind 30th, stilting that  n hurrlcane w a s  
central near the Great I3:iliaina Bank, iiioving west-northwest. These state- 
nicnts were eiitirely borne out by the weather here 011 September YO, which 
throughout the dny wore an excee(1ingly threatening aspect. * * * By 
8 11. m. of October 1 the b:irometer had fallen to 28.88 iiiclics, while the  
wind, southeast, had risen to an estiniiited velocity of 80 niilcs an hour- 
estimated, because a t  7.45 :I. m. the wind-recording instruments a t  the ob- 
servatory were blown away. At this tinie squall ~ncceetled sq11:111 with 
rapidly inci’errsing velocity from 111e soullienst, llie rnin f:illing i i i  rolltinlous 
torrents, being driven by tlie wind milh :i force thcil the f’clw :itl~cnlnroiis per- 
sons who were out  found positively blinding, * * * Although ninch damage 
was done on land, interest centered on tlie shipping in the harbor, most of 
which was in sore straits. * * * At 10 a. m. the barometer reached a 
minimum of 28.68 inches, with wind from the south blowing at  :in estimuted 
velocity of 60 to 80 miles an hour. At noon the barometer had risen to 20.10 
inches. 

’Ilemisphere. By a stury B of the association and interrelation of the 

* * * * * * * 
An instance of the value of the storm telegrams is tifforded by iiifornintioii 

obtained from Mr. William Hilton, who arrived this morning from Staniard 
Creek. H e  states that  a great ninny of the sponging craft there had been 
launched and talren out of the creek to the north side, but that  on the receipt 
by the Rev. Mr. Dinsdale, on Sunday night, of a copy of Saturday’s storm 
telegram, sent by the port officer, the vessels were ti11 brought into the creek 
again and secured. Had this not been done the damage to shipping there 
would probably have been very great. 

The telegrams referred to were sent by the Chief of the Weather 
Bureau to the governor of the Bahamas, Nassau. They were begun 
Se tember 26, 1908, and advised measures to protect shipping. 

f;n Tuesday, October 20, the following general forecast was issued: 
The barometer has fallen‘ rapidly over the southern Rocky Mountain region, 

and a well-defined storm will appear in thnt section Wednesday morning. 
This storm will move northeastward, attended by rnin in the central valleys 
Thursday rind in the Atlantic Stales Friday or Siiturdny. The rains promise 
to  be sufficiently heavy to  extinguish the fires in the Allegheny rind Adirondncls 
mountains. 

The rains set in as forecast, and in the eastern mountain districts, 
where forest fires were destroying property, they continued several 
days. 

The following are among many comments that were made by the 
paess regarding warnings issued in connection with n severe cold 
wave that swept the country from the Rocky Moiintains to the ht- 
lantic during the first decade of ,January, 1909 : 
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Kansas h rn ie r s '  Stnr, Wichita, Icans., J;anuary 8, 1909 : 
The weutlier iuiln gave the farmers of the Southwest plellty of wnmiiig. 

There cnn't be any very good excuse for not having provided shelter for their 
live stock. 

Market Uro\ver~' J o ~ I I - J ~ u ~ ,  Louisville, Ky., January 16, 1909 : 
* * * This cold wnve \vas foreciist in a sl)eci:il bulletin seBt out by tile 

\Vetither Ilureclu S:itni'dny ciftemoon, Jlinuilry 2. This forcc:ist jiidfcaltqj the 
coldest wetither of the seasou for Stntes etist of the A1isslssi~)pi Itiver, rind was 
issued in riiiip1(~ t i i i i c .  to  W I I ' I I  :ill  powc'rs wliu nerclcct t iic warning. * * 

Post-Express, Rochester, N. Y., Janu;iry 6 ,  1909 : 
* * * IIuiidreds of shii)pcrs :ire holding bnck shil)~lients 011 warnings froln 

the Weritlicir Unrc~riu, tilid Iiiriny shi1)nicnls were ruslicd followiug the w:iriiiiig 
sent out lnst w ( v k  Tlic ttbsolote nccurncy of t h r  two spxi : i I  i'orrcristx lllntie 
by the M'e:i t h ~ r  Ituretiii :it Wiishiiigtoii h:is tiroused iiiucli Yiivornble coiiiiiien( 
:iniong busiuess iiicn liere and in soiiie Iiistrinccs lins srivetl thoiis:inds dollnrs 
for nurseryiiieii :tiid brewers. 

Daily 'I'irnwTJnion, JTncksoiwille, Fh., J;inatii~p 11, 1!)0:) : 
'k * * The Iioint of interest involvcvl in tlie forcwmt is tlic fact thnt niue 

tl;iys ugo (he \\':ishin~toii ollice riiiiiouwed tlic esisteiicv of coiidiiioiis Clint 
I':ivorccl ~ ~ o l ( l - ~ v ~ i v c  I'oriiiiil  ioii, and oii Jloiidtiy :ind 'l'iiw(1:iy llie stiinc oflice 
gave iiotlce that  the cold wave actunlly csisted in tlic Xorlhwcsi rind thiit 
t h ~  estrriiic cold \voiiltl ~-c~:~cl i  l l ie  setibo:irtl Strites clnriiig t Iic iris1 of ihc weel<, 
which was esacllg tlie c:lse, for on Friday the tciiipcrr~turc hi tlic iiiiddlc At- 

Atinntic section. 
The iiierit of such long-rriiigc wcvitlier piwlictions lies in ilic f:icl ihnt  they 

entible s11ip~)crs to i i i c ~ t  contingciicivs; for insttiiice, 1 1 1 ~  1Uoritl:i sliippcr of f lbh  
knows tlirit no reiciiig will br iieccsstiry, :iii(l tlic Li:iii:iii:i slii1qiw froni Mobile 
r u i d  Kcw Orlcniis provides the iieccsstiry w r i ~ ~ i u t l i  for his ciirs. Other coiiiiuodl- 
lies to interior poiirts tire givexi tlic necessary uitriitioii. 

The Times, Tampa, Fla., of F e b r u t q  I, 1909, refers editorially 
ils follows to warnings issued in  coniiectioii with this cold wave: 

'I'he Wcntller Bureau gnve nnil)lo \vnrning, so th:it peiwons who desired and 

tiny loss wlirilever. The vnlue of tlie Ilurctiu is mrtde uiorct wideiit every year 
by the srivlng it enrlbles peo1)le to ninlre in defendlng thcnisclres ngjiinst cold 
r1nd storms. 

The following special forecast was issued on Snturdny, Fcbruary 6 ,  
1909, in coiiiiectioii with :I sloriii t h t  ndvmced from the Pacific to 
tho Atlantic coast €rom the G t h  to the 10th : 
.i storm that IIOW occupies l l i c  uorlh l'ticific cons1 vlrill iuovo soiithe~~stmnrd 

over the 1;ocky Mountnins Sunday, :ind tlieii enstward over the Plains Stntes 
hlondny tint1 Tuesdriy, and reach the Atlfintic comt about Wedncsduy, ntteudod 
by snow in niiddle tind ~iorthcrn d i ~ t r i c ~ t s ,  :ind follon~ed by ti cold wnvc that  wJll 
rippear over the Norlhwcsterii Stales Sunday or Itlondriy, advance over the 
centrill vrilleys rind I~nlie region hlondag tind Tuesdny, mid renclt the Atlantic 
s ta tes  about the middle of next week. 

The followilia are among the press comincnts that l111~7(? bccri iiiacle 
re arding tliis 'hecast  : 

%he Tmes, Fort Smith, Ark., February 8, 1909 : 
On Saturday there was sent out from the Wnsliiiigton IVeallicr Uurerw 

headquarters a geuernl forecast, re1)orting a storm disturbance on the northern 
Pncidc coast thnt would advance southeast, followed by n cold wnve. They 
made good. The Mondiiy morning chnrt indicated that the storm advnnecd 
over the Rocky nlonntain region, accompanied by snow 01' rniii, which covered 
the whole Afississippl Basin. I;"~llowing It, an tircn of high barometer I s  sweep- 
ing dowii froni the north, nccom])nnled by n €1111 of ns much a8 36 degrees in 
temperature. * * * 

l>llltic section WrIs nbollt IS0  :tbove zero t1ud frecAing ])rcvtlilctl over the sonll) 

WePC pl*elXlrlJd COIJld " lire " theJ1' groves Iind Sll(4te1' tllcir S W d  beds Rlld avoid 
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Courier-Post, Hannibal, &!Io., February 0, 1909 : 
* * * The storm is the one predicted from the Washington Weather Bureau 

as early as I n s t  Saturday, aiid the prediction has proved remnrltnbly nccurate 
for such a long tinie ahead. It is central to-dag over Iowa, where i t  is very 
pronounced. Heavy snows are  predtcted for the northwestern part of the 
Sthie, and strong gales. The zero line hns been pnshcd down into northern 
Kansas. * *. * 

Commercial Tribune, Cincinnati, Ohio, February 11, 1909 : 
Within a few days the Wcxthcr BIIreiIII has conic up to all espectiitions. 

As enrly as last Monday the signs indicated rain tind snow, and Tuesday 
morning we were told to look out for rain, siiow, and much colilcr weather on 
Wednesday. The reason for  cnlling attention to  this 
fultillnient of prophecIcs grows out  of tlie f:ict tbnt therc are  countless thousnnds 
who find fnnlt whenever thcre is a little slip up. A s  n rule, the prodictions are 
quite accurate and there has been a distinct improvcnient over othcr ye:i 1's. 
I n  short, the business is beginning to rest more nearly upon a scieritiflc brisi8, 
and improvements aiid observations which arc l o  be cywctcd in the future \vi11 
make this branch of the Government one of the most important, not to the f+w, 
but to  many millions. * * * 

The following special forecast was issued Sunday, March 14, 190!) : 
During the present week a disturhnnw will :iclvunce from the Pncific to the 

Atlantic coast from about Tuesday to Fridxy, precedrd mid nttended by rising 
temperature and by general rains in tbc middlc nnd southern districts and by 
snow in the more northern States, and followcd by :L period of cooler, friir 
weather that  will set in over thc. Nor l l~ \ \  ( ~ s l t ~ i ~ i i  I<l:ric~s 'i'ncsd:ry itislit :ind rea(-11 
the Atlantic seaboard about the close of the week. 

The disturbance referred to tqqm~red 'J'iiesday, t I 1 0  lcth, over tho 
Pacific States and its center reached the iWlnntic CO:IS~ Friday niaht, 
the 19th. I ts  passage was attended by snow from the Missouri V a h y  
over the Lake region, and by rain from the lower Mississippi and 
Ohio valleys over the Southern and Southeastern States. It was fol- 
lowed by lower temperature, that set in over the Northwest Tuesday 
night and reached the Atlantic and east Gulf States Saturday. 

On April 7, 1909, the following special forecast was issued : 
Severnl days of comparatively cool wcnther nre indicated for the eastern half 

of the United States, with frost in the middle and upper Mississippi and Ohlo 
valleys and the  Lake region, and thence over the Middle Atlantic and New 
England States. Frost is also likely to  occur in the interior of the Gulf and 
South Atlantic States. 

Following the disturbance of April 5 to 8 an area of high barometer 
swe t south and east from the British Northwest Territory, attended 
by P rost-bearing temperatures that reached the Gulf States the morn- 
ing of the 9th and covered the east Gulf and Atlantic States the 
morning of the 10th. On that date frosts were general in the Sonth: 
including northwestern Florida, and on the mornin of the 11th a 
minimum reading of 26" was noted at  Washington, 8. C. 

On April 21, 1909, :I warning of freezing temperature was issued 
for Colorado, and on the morning of tho 23d temperature fell to 27" 
a t  Pueblo and in the Arkansas Valley. The Star-Journal, Pueblo, 
Colo., of April 23,1909, comments as follows regarding the frost: 

The Weather Bureau predicted the frost more than twenty-four hours nheucl, 
and every effort was made to give warning to the farmers. Almost without 
exception fruit growern whose crops were endilrlgered heeded the warning of 
the Weather Bureau and protected every early-blooming frui t  tree with plenty 
of smudge fires, nnd so prevented any loss by frost. 

Everything came to pnss. 
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The Record, Forl Worth, Tex., of May 5,1900, refers editorial1 as 
follows to action talrcn by Colorado fruit growers to protect tgeir 
crops from the cold wave of April 30-May 1: 

There was an illustration iii Colorado last week of how mnn's ingerruity 
conibii ts the eleiueiits iiiid somctinics thwarts tlw Lull worliiiigs of ~i:~ture. 
Colortido fruit gl '~lt~~' l 'h Iititi ~ C C I I  \ \ .~tri i~d of tile couiirig of tlic cold \v:tv(: which 
tlicre was every cvidcnce to bcl1ew would blnst the fruit crop. The fruit crol, 
in the threatened Graiid \'ullcy is estlruiiled to be worlh @,OOO,OOO. i~ruit 
growers imiiicdintely got busy with the smudge pot. These 011 hentcrs per- 
foriiicd f hc iiiir:ic.lc of haitiiig f h ( 1  wl io l i .  o r i l  -of-doors. The tfmlgpr poiill (0 ihc 
fruit cl*op is 2S", iiild tllc SlliI1dge l ~ t s  1 ) ~ ~ l i ~ ' d  1 1 1 ~ .  t h ~ ~ ~ i i o n ~ e t c y  registor i l l ,  to 
32". Tlrr OI'ChiIrdS WL'I'L' Raved. 'l'h cost Of P ~ l l ~ p l ~ l ~ l i ~  n ~ 1 S  U I I  tivcyj1g:e of 
$2:, nil nore, the cost of riiiiniiig $5 i i  night, aiicl the estimcitc is tilrlt I l o t  ulope 
thnll three nIKhls u yesir wo~ilcl siicli Iirecnulioiis be nccessiwy ; hcllcp n t  :I cost 
of $40 111~w way snved CiiClI I I C ~ C ' S  crop, the mlue of wliicli ~ I I I I N  fro111 $300 
to $2,VW. 

N ~ i v  s m T i o N s  IN AI~asirA.-l'rovision has beell iiiade for the est ab- 
li51111ient of tlireu udditionnl stdioiis in Rlaslra (Eagle, Tnniina, ilnd 
Vglldee), daily tolcgruphic reports froin which are calculated to  be 
of value in foreseeing tlie approach tov7ard our northwestern borders 
of severe cold waves that hnvc their origin over the far British 
northwest. 

The :Lpplication of u )per air and world-wide surface observations 

year becoming more apparent, and progress along incs of useful 
forecast, worli will lieep pace with discoveries that  inay be made in 
tiicse priictically unworked fields. 

P to the a r t  of weather 2 orecasting for short and long eriods is each 

THE KEY WEST I-XURRICANE OB OCTOBER 11, 190s. 

Ihring the 1iiii.ric:ine SCiLsoii of 1'309 the weather was unusually 
stormy over tlie (falf of Mexico and western Caribbean Sen. The 
first, iniportiiiit storiii of the seas011 struck the Texas cotist south of 
(&ilvestoii, t h ~  liest two crossed the west coast of the Gulf of Rlesico 
near tlic nioiitli of the R iu  Gruiide River, and the fourth advanced 
11or.thward over 1miisi:iii:i. The Kcy '\Vest storin moved Srom a posi- 
1,jori over the soiith-centrul Caribbean Sea 11ort1iwestw:ird to  extrenle 
westcrri Cuba Eroni October (i to  10, niicl there reciirvtxl sharply to 
the riortlicastwtird over I'iiiar tiel Eio l'roviiice, Cuba. , i t8  11.30 a. in. 
of October 11 thc vortex OS the'storni pnssed over Sum1 ICey wit11 
bt1rolrietric pressurcl 28.37 inches, and titp 11.45 ti. 111. i t  pitssed 1Ce-j. 
Wrsi, wit h mininiuni pressure %.5O inches. Moving thence north- 
etlstwnrd over the iiortlierii 13alitlm:is the storm center passed north- 
Weht of! ~crnmitda daring t h c k  13th and reached Newfoundland on the 
14th, \Tit11 :I f ~ ~ ' i l d ~ ~ : ~ I l y  expanding area iind a rapid loss of tropical 
intensity. 

Notjcps to shipping rcgnrdiug this liurricuiie were begun October 6, 
when ;itl\~icvs stntctl thnt, t i  tropical distiirbnnce over the centpal 
(;:iribbe:ili S w  i w s  inori.ng ivcst-northwest. On the 'ith the storin 
tidvices stated I l ~ t  the (list urbancc mns appnrciitly np roaching the 

located south of wesicrn Cubu and caution was advised to  vessels 
bol~nt] for west w t i  Citbnn witers. Advisory nicssngcs of the 9th fol- 
lowrd tllc linrrictilir center on it.; northwest course, and on the 10th 
stornl \\7:1riIiiip WCIV orclercd 011 the southern Floridri c~xist, nnd At- 

Isle of I'ines and cleveloping intensity. On the 8th t i e  P ccnter was 

10D81-OD--3 
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After passing Key West the hurricane swept the Florida Peninsula 
south of Miami. North of llliariii the storni WIS iiot severe. On the 
extension of the Florida East  Coast Railroad about 3,000 workn~en 
were wi thdrawn from dangerous points. J. P. Beckwith, vice-presi- 
dent of the line, states: 

Positively not :I lifc W I S  lost i i i  l l i c  stiwiii. \'CT.V l i l l l v  diiii~:igc wtis doue LO 
the riglit of wiiy or work 0 1 1  tlic cxtciisioii.  ll'Ii(1 i 'otitl will I)c oprii to trkUic 
within EL few dtiys to Iinightr: I b y .  Wiiniiiig by tlir Wciithri* 1;iiw:iii oiiubled 

The hurricane loss between Miami and Key West is reported to 
have aggregated millions of dollars, and so fa r  as known 11 lives 
were lost. Advices also show that  the Enst Coast Railroad officials 
acknowledge that the Weather I3ure:iu warnings were their salv a t' ion. 
Profiting from the experience of three years ago, when tho lives of 

118 LO fully Ill*OtC!cf Ul l  O l l J [ J ~ O ~  ('('8 Zllld t ~ ~ ~ l l i ~ ~ l l l ~ ~ l l f .  

many men employed on the extension were lost and miles of track 
were destroyed, tbe men in chnrgc prep:ired for the hiirricano. Tho 

reparations thus niado iindoirbtrdly saved hunclrcds of livcs. About 
b i a m i  thr  principal c1nin:ip W:IS t o  i l i c  citriis ( w ~ p s ,  whic*li w ~ r c  I h w n  
from the frees in immense quanlitks. A t  Nassau, 13ah:m:is, the storm 
was felt the night of the lltli, when the barometer. fell to 20.37 inches 
and the wind reached a velocity of 50 milcs an hour from the southwest. 

Vl%ile a suinrnaiy of availnblc information reg:irdiiig thls storm 
shows that  protective inemires cmployed ilpon the receipt of the 
warnings reduced losses of life and property to a minimum it appears 
ccrtain thnt many fishcrinen, spongers, and others in small boats, and 
dwellers on the low-lyiup islaiuls or lcrys tbnt fringe the wwt 01 t hr 
southern Florida peninsiiln thnt were oiitside the zone of communica- 
tion were lost. 
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The storni of three years ago, above referred to, that struck Lhe 
Florida keys with destructive force apparently originated over the 
eastern Caribbcaii Sea earl in the second decade of October, 1906, 

the entire West Iridian region. On the morning of tlic 17th the cen- 
ter o i  disturbance had rciiched a position south of western Cuba 
where it recurved to tlio nort11e:istw:ird and ptisscd near and east 01 
Habanu, Cuba, :it 11.30 p. in. of that  date, with minimum barometer 
u t  I-Iabana, 26.86 inches. By the morning of the 16th. the storm 
center liad reached n position near and to the cast of Islcy West, .cvhere 
at 3 a. 111. a niinimum barometer reading of 20.30 inches was regis- 
tered. I n  its passage over Cuba tho storm was of small diameter and 
weat  intensity, m d  caused great damage to crops in the Province of 
%abann. Crossing tlic Florida Beys the barometer fell to 20.25 inches 
:kt Sand Key, with :I m:~simum wind velocity of 75 miles 1111 hour. At 
Isley West tlic niaxirnuin velocity was 54 miles :111 hour. Although 
the warnings were given the widest distribution, much damage was 
done on the keys. ‘Yhc ~11tU”Cr boats of the Enst Coast Railroad ex- 
(ensioii were carried out to Heti and intiny lives, probably more than 
100, wero lost. One hundred and fifty men were p l r c d  up a t  sen 
on .wrcclr:ige. It is cvident that under similar con itions the severe 
qtol’rn of Octobw 11, 1909, wonld have cnnscd a much grenter loss of 
life tliaii wus ctiused by the storm of three years ago. 

been i i i : i ( I~  i11 c w i i l i c h d i o i i  w i i h  tlic liciy \Vcd stonii of 0 c ~ t o l ) c ~ t .  I I ,  
1909 : 

and drifted westward t u  II s x allow depression that  covered practically 

‘I’he follo\\7ing ; L l Y ‘  : l n l o l l ~  l1l:lny l l t ’ l v ~ p : ~ p ’ l ’  refrl.c~lllY~5 11111 t 11:1vc 

Editorit~l,  Ncw Orlcnns ’ l ’ i n i c ! s - l ~ c ~ i ~ i o ~ ~ ~ : ~ ~  of 0c.tobci. I ;i : 
* * The Ikiei*tr1 G o v c ~ r i ~ i i i c w t  has tloiicb 1111 i i i  Its 1miver to protc~ct the 

people mitl tlie sllipphg by timely w1riiiiigs of 1 lie ttllproncli of tliew storms. 
The Wenthcr Iiurenu litis been sigiiiilly succrssful iii  tliese forcwisls, bcing now 
able to follow t i  hurricntic from day to d:iy rind give froin flve to seven days’ 
notice of its coining, 80 ns to enrible all to pre1itire for it. But iii spite of these 
Warnings the storms find inany lirrsoiis unjwepnred ntrd nre tiblc to do Iinrrir 
even when jmy:irntIon litis been made for- theii* Iwel)lioii. * * ’* 

Editorial, Boston Daily Globc of Octobw 1.1 : 
* * * IInd it 1 1 0 1  becii for the liinely ~ v t i i ~ ~ i i i i g ,  Iiiin(lretls of IIIPII 1111- 

do1lbtctlly would hi iw  1)eeii drowned tilong 1 1 ~ 1  route of t h t  nitirvelous rililroad, 
the creatioii 01 lrenrg ill. I(Yng1cr n i i d  his i ~ i i g i i i ~ ~ t ~ r s ,  wlitch, wlic~ii t lw lnsl spiki! 
is driven, will bridgt’ 110 l(%s tlIt1l1 30 niilrh of ~ [ K W  find cross :L t  1(>:1st 30 
miles ~noi~e of subniergeil keys t\nd I n  goons tlircc-1 Iy couiiect i i ~ g  Key \.\’rst mitli 
the mnlnltind of the Uuitclil Strites. 

The T\’ciitlicl’ 1:Ilrellu Illily 11N11W 11JiSi:lklW i l l  sc)Iiie of i ts  J>redi(’tiollS ( is  bouiid 
to do so, in  fact, i l l  thct I)rcsrnt slrite of tlw t.cicilw of nictcorology) : but when 
the ~ I I ~ ~ : I I I  11i:tliChs good. i t  slioiiltl IYU’IVC t l l i c*  c.rcbtlit : I l i i l  1)r~iiSt~. 

I+Iitol-inl. lYiishing(oii Post. Oc-tobri* 14 : 
The ~r(jJ)ic*&ll StOl’lll tlIt1t \Vl.OUpht SUCh h n V O ( *  Ut lip). west 011 , \ ~ o l i d : l ~  h S t  

might haye bccn productive of niuch grenter tlniritige, cvg)ecinlly to shipping. 
bad 1101 llie ~ ~ o \ ~ ~ ~ n l ~ ~ P l l ~  ~VwthPr  1311r(VLtl givcil tilnely llOtiCc\ O f  its ~ll~])roilCh. 
~ ‘ r o ~ ~ z  its illceptioii iii tho Ctiribbrnii Rrri west of Jnni:iicn oii October 2 until 
it  pnsse(1 begolid tlic Iii i i its  of ohycrwfioli ten dtiys Ilitcr, cverp stngcb of prog- 
ress wtis hpmlded by dtlily ridvices crncl wnrlrings. 

011 October 10 nii iiicrense in intcwsity o f  the storiii was rtyortccl to 1111 iu- 
terestg ueeil lug infornintion, and high wliids wrre pxlicted for thtit night 
throughout cciltrai :iud soutliern Florida. Tlic Wcntlier ,Ihircnii observer nt 
ICey \Yest hol~ tad  hurricnne irornings $11 dnyhrenlt the noit  tiny, soine fire 
hours before tlie fnry of tlie storin was cxpcricnced, rind ordered tile \Venther 
Hltrefl11 n ~ e n  rlt the vessel reporting stntion 011 Sand Keg to letivc their building 
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The more importtint d ~ t i ~ i l ~  of t l ic~e t l i f fc~w~t i1cin.c: of w01-1; i i i r i g  
be thus described : 

1C10sics.- A s  mentioned in iiiy last report, t h i s  clevic*o ~ons is t s  of a11 
orn:inicnt:il iron s:trncture cleviscd foi. insta11:itioi1 on public thor- 
ouglifrii~~s o ~ '  in par-lts for the pin*pose of esliibiti n~ nleteorological 
c h n  its :in(l bulletins : ~ n d  for ni:iiiitaining cwtein mcteoro1ogic:il in- 
strumrnts showing tlie tenipcrxt ure, Iiiimidity, rainfall, ctc. During 
t IIC. past yeilr struct tires o€ this c*li:iri~ctcr, with their appropriate 
eqiiipiiie~it, 11:ive been assigned to t wcnty-one of the more important 
citieq of the country, and all bnt fi\.c have been installcil. 'I'lie expe- 
rience tlius far h:is been that the lriosk meets ti public ~ i c d  and is an 
object of general interest wherever located. 

Arrronr A w u  I~IVICR ( $ i \ i r m s . - r J h  introdiictiori of rzrxtomatic river 
paiiges a t  ti few of the more importmt river stations h i s  been of great 
value to local interests. They indic+:ite in the local offices of the 
Weather Diireaii the stage of the river, altlioiigll the reading is not 
a t  prcsthnt : ~ ~ t ~ i ~ ~ i ~ t i ~ : i l l y  recortlctl. 'I'liese g:~iiges have been espe- 
cinlly valimblc in flood seasons, cm:ibling t lie obswvers to answer 
promptly all inquiries coiiwrning 1h stiigcs of' the river. The im- 
portance of nn nutomatic r-ec*ortl of tdir stages is recognized, and ex-  
periirirrits l i ~ v e  been made (luring the pist year t o devise LL suitable 
recorder', which i t  is proposecl to  test, n t  Pai-lici-sburg, W. Vs.. upon 
the conipletion of tlie rivoi. g:iiig~ c~qnipment :it that place. 

EVA I ~ ~ J ~ A T I  os O I ~ I ~ V A ~ O ~  s.--Mc1n ti on 1 ~ 1 5  m i  tlr in iny last tin iiui~l 
report of ;I .;pccial form of float for o h i n i r i g  ohsrrvntions of evapo- 
rntion I)y means of dial readings. The strnctiu*til i1et:Lils of this float 
wercb iinproved during the yctir. A special form of magnifying 
burette tube was also devised. Two improved forms of apparatus 
for autornntically rccoiding cv:Lpor:Ltion 11:~vc liltcwise been devel- 
oped. One of thcse operates on the principle of the tipping bucket 
device einploycd in the ineasurcment of rainfall, the mater lost by 
ev:ipor:it ion from the ]):ins h i n g  snppliotl :it intervnls by me:itis of a 
tipping I)ucket th:it mrasurcs : i d  records the ainoun!. The otlier 
operates 011 tlic principle of :I flo:tt, :ind i s  clcsigned to ~*ecord the wind 
inoveiiieiit in clow posiiiiity to t l i c  evnpor:it ion p i ,  :is well as the 
:Imoiint, of cbv:ipor:ttion. .Ill of tliose insti-iirnants will Lc. nsed at, the 
cvapoi*:!t ion station at, S:iItori Sea, : i n ( l  :it other pl:icri w l l c ~ e  cvapo- 
ration studies are to  bc cnrricd 011. 

Mia~sr I:ICMIWV 01" s~o~i~'. \ i ,r, .--Tli(~ inlImi*t:incc of securiiig precipi- 
tation i~ecords for the iinpopulated rcgions of the M'cst lias led to  IL 
study of possilrlc irietliods by which nccnrnto pr*ecipitation ine:~siire- 
ments, espcrially snowf:iIl. m:iy 1,e obtriincd. The measurement of 
the depth of stiow gives lint :tn imperfect itlea of the amoiiiit of 
water repivsentc~d by :L given 1:iyc.r. A specid forin of collector nnd 
scale gauge litis beer1 t1avi:ml to  eiiable the w:~fer equivalent of tho 
snow to he deLerminet1 directly by dial readings. It is believed the 
introduction of this device will greatly increase the accuracy of ob- 
servations of this character. 

Over :L year ago we introduced a t  a number of stations ti  form of eloc- 
trical thcrmometer that would indicate in the Weather Bureau office 

ELECTRICAL MEASUREMENT OF TEMPERATUItE A N D  SOLAR RADIATION.- 
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a t  any nionient the temperature of the air in the instrument shelter on 
the roof. The telctherinoscope, RS the instruiiient is called, measures 
the temper:itiire by the variation in the electrical conductivity of a 
wire. Special pains have been talren to secure instruments of iinques- 
tioncd o ccurucy. This has led to repeated tests, through which certain 
errors and discrepancies in lmipertitiirc scales hnvo been linrinoiiieed 
and a much more nccurntc grade of instrnments obtninctl. 

S o u n  Rt\m~Tinlri.--The :I qmratus for recording sunshine, iuid an- 

procures over :L y e w  :go, proved defective in mecliiuiictil co~istruction. 
They were rctiiriied to the mnnufacturtrs rind hnvct only recently been 
received bticlr. Preliminary examinatxms indicate that the originti1 
defects have lnccn remedied, and it is now hoped to obtnin satisfactory 
records through their use. 

SmsniomaIc:iir, wonii.--‘l’he seisniological work has consisted in the 
rnaintcriiince of rrc.ords from the two iiistrumerits on hand. The 
absence of special provision for this work, and the lack of sufficient 
force to take up tlirse studies actively, m:ilrc it impossible to carry the 
worlc forward in ti stitisfactory iiiaiincr. Tlie United States Govern- 
ment is, in mtiny respecis, far behind other nations in giving scisino- 
logical work its st:itm. and the progress in other conntries, 
especinlly t h r o u ~ ~ ~ e r ) ~ ~ ~ i i r o p e ,  has Iwen very nirir1;ctl diiring the past 
few ycnrs. Great improvcments Iinvc been iiindc in instrumental 
applin~ices, biit mucd still rernnins to  be done before tlie~e instrnments 
c;in Iw plticed in the 1i:intls of any csrcpt specitilly trtiincd observers. 

SEAWLE Ihi~osiwoN.--l’hc Instruincnt IXvision indircdly snpcr- 
vised the pi*ep:ii*:itio~~ of the exhibit, mndc by the Wcnthcr 13urc;iu a t  
the Alaslrri-Ynl;on-l’:icific ICxposition at, Senttle, TVi~li., ti!thongh this 
work was immedintely in charge of the official assigned in c1i:irge of 
the exhibit, who loolced after all the dctnils and utilized, as ftir as 
practicable, the nititerial remaining nvnilnblc from former cspnsitions. 
It is, believed that, a verg creditable anti interesting cxhihit of tho 
Buretin Irris been realized. 

other a paratus for  the :i b solute measurement of solnr radiation, 

CLIMATOLOGICAL DIVISION. 

On . J i i I y  1, l!)OS, t l i r  W O ~ I C  of the (‘liiii:itoIogic~t11 IXyision was 
largely worgniiized. T l i r  supervision nf l’orwnst dist ribrition \VIN 
trunsfvrred to the ni4idxifing Division. w M e  tlic ~)i*cp:ii*:it io11 of 
matter for publication in the NIontliIy Wcothcr Rc\.iow ~ i i d  Ar l i i r in l  
Repor1 of the Chiel’ of tho ~3Ill*eau, tind the piqmrnt ion of gencrul 
clim:itoIogii*ril t l w t : i ,  togcthcl- with tho ciistorly of t l i r  cwiiipleted 
mpt(y)rologic.:il i*ec~i*tls of thc nilrenu, iwre cwi~ icd  O I ~ ( ~ I ,  froiri the 
old l<pc.ol-ds Division, which wtis tliscontiiincd on r J ~ ~ i ~ ( ’  30, 1!)0S. 

T]1(? c+ollcction ant1 publictition of c.lini:itologicnI (1:it:i iri t I i c  forin 
of iiionthly iintl t in i i i i~ i l  section snmiii:iric~s for each of t lw  foi-ty-four 
section ceirters :ind the daily bulletins of tlic corn nntl wlirtit, cottoil, 
and snpar :ind i*icci regions, hnvo continued without) iii:it(’ri:il c * h : i i i p .  

The Nation&] V\Teatlier Bulletin was issiied wcelrly during the c ~ o p -  
growing season, and monthly thereafter, as in the pnst, ns  also the 
weclrly siun~nury of snow nnd ice contlitions, nnd the iiionlhly siiow- 
fall biilletins of the Mountain and Plntenii Stntes during tdhe winter 
season. 
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water reso~~rccs br:inch of tlie Geologicnl Survey in tlie territory 
east of the Mississippi River. In this way siniultnneons me:isii,re- 
ments of ev:ipor:ition will be inade in every type of climate, vnrying 
from the extremely dry clininte of southern Cnlifornin, through tlie 
semiarid regions of the Rocky M O U I I ~ ~ I ~ I I  Platenu, to  the humid 
cli~nntes of the Enstern and Southern St:ites. 

BNUWFALL IN 1’11B 3lOL; S’I‘..\IN I1EOlON H. 

In the niensiirement of snowf:~ll in the inountnin regions, statiolis 
have been est~blislied in the Iloclcy Moimtnin and Pncific States, 
where compnrntive observations  ai^ being nmle  with sc.verc>l lriiids 
of npparntlus, nuriiely, :I large snow biu. wliicli is :I 5-foot cubical 
box sttintlinq on. stilts 5 feet above the groiiiitl : :i st:rntlpipe. wliic11 
is II ,rr:iIv:inized-~ron pipe 10 feet high tint1 10 inclies i n  di:uneter, 
provided ~ i t h  n nioval)le section tit tho bottoni : :I 1:irg.e plntfo1*111 on 
the groii~irl, nboiit 10 feet sqiiiire : siiinll wrticnl scvilrs fiscd :ig,rninst 

osts, tree triiiilcs, etc., in the open ; and, finnlly, the ordinary TVentlier. 
EiiretLu snow gnl.lge. It is proposet~ to vnrp the :itt:ic~imcnts on tlie 
snow bin by putting louvers on the inside riiitl ccrtnin foriiis of screeiis 
or cntc1ies’ne:ir the top  of the bin. which will tend to tistrnct from 
the horizontnl sheet of air blowing :it x high wlocity : in  nii~ount of 
snow cqnivalent t o  that which would fa l l  vortic.:illy into :I bin in  a 
calm. This is a ~nwh:~nicnl  problem, but it ninst be woi-kecl orit by 
actual experimcnt in  riddition to  what siiggestioris ctin be tlcrived 
from theoreticnl construction. 

The  rcsiilts of cspwimcnts thns f a i s  indicate thut the siiow bin is 
ctipnble of dwcllopinent, but Clint tlic long stnntlpipc, the Itirgc‘ plat- 
form, and the small snow gSange Ii:~vc siich scrions clefccts thnt, they 
arc not v c ~ y  promising. The vertical siiow sctiles will bc distributed 
widely in the remote regions of tho nionnt:iins, where tlicv  tin bu 
visited on occnsionnl trips, esp~ciallp diiring the latter 11tiIf of the 
win ter. 

There are, of coiirse, lnrge nretis in tlicw niountains where obst~i-vers 
can not, be secured, but the districts will IF covered t i s  h r  11s possible. 
About 300 snomfnll stations weri~ :ill that could I)c c4sblislicrl this 
Senson, tis the cnmpxign did not properly optw iintil s o i w  snows hnd 
fnllcn in the c:irly minter, after which it becninc cliffiicnlt to ni:ilic tho 
necessiiry journcqrs into the moiintain districts. 

The nssocinted burenns are r c d c r i n g  (&ic~ t  and vnlnril~lc wrvico 
in spciiring obvrvers, installing stat ions, nnd mnlring special observa- 
tions. The Borest Scrvico lins submit tcd Iiiiiiwroiis intcrwting siig- 
geqtjons regarding a device for storing thr snowf;iII of t i  whole s(’:won, 
which it is v c q  desirable to develop, but until th(1 j~roblmn~of sep- 
arntjng the drifting snow from the f ~ l l i n g  snow is niiicli iie:irei* 
soli~tion th?n a t  present i t  will not be prticticnblc to put snch 
mechtinism info snccessful oprr:ition. 
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been thought proper to remodel tlie system of publications in tlie fol- 
lowing manner, beginnin with July, 1909 : 

The United States has ‘i een divided into 12 large districts, each one 
covering a natural drainage area as determined bg the topogrilphical 
divides, and these will be made the units of publication. The section 
directors will contribute their quota to the several divisions, and divi- 
sion editors have been charged with preparing data for publication. 
Each district will prepare a general summary of the climatic condi- 
tions and a series o€ tables, giving the general cliiiiatology for the 
month, the daily precipitation at a large number of stations, and the 
maximum and minimum teniperntures at a number of selected sta- 
tions. Two charts, one showing the distribution of the monthly pre- 
cipitation and the other the temperature changes, will acconip:iny the 
summary and tables. The divisioii editor will forward the copy to 
the central oflice in Wiishington, where it will bc finally edited iInd 

This 
!&view will contain the usual data for the .River and ITlood Service 
and tho Forecast :ind Storrn TViwning Service, and such strictly cli- 
matological articles as may be assigncd to it. Tt may be that thc five 
bureaus associated with the Weather Bureau mih  make siiif,nble 
monthly contributions, showing the relntion of the cliinnt~logical and 
meteorological data to  their ractical IIFPS from the point of view of 
the engineer, the forester, anc r the :igriculturist. 

The prospective developme~~t of thc subject of’ the c*on~~r.\~iitioll of 
the natural rcso~~rces of the United Stales, whether of soils, water 
power, navigation, or fowsts, \vonld semi to call for somc general 
journal rrprescntinp the mutunl interests that osist bel we(~n these 
branches of the I?c2dernl Government. Since tcmperntuw iind pre- 
cipitation form tlie two essential fvntures of climate and since the 
records of the TVc:tChcr Burctiu form an invaluable basis upon which 
to build scientific i111d practical studies, it would seem ~ii i t~iral  that the 
Monthlg Weather lieview should :ittempt l o  cover this field of useful- 
ness. l‘he more strictly wicntific p:~pcrs in the intorests of mcteor- 
ology will be printed in the quariel-ly bulletin of th’e Moiini Weather 
Obsorvatory, or in Fcparate form. 

The ecli t i r i g  of the Monthly Weather Review IIRS been trimsferred 
to  the Climatological Division nntl it will be anialgainated with the 
monthly section clinia tological reports. The Annual Report of the 
Chief of I3ui*cari will receive so~iie slight niodificntions, so :ts to zivoid 
d ~ p l  i c11 t P p11 bl i ciri ion of c h i 1  tologicnl data. 

MARINE DIVISION. 

rinted arid incorporated in the Monthly Wonther Review. 

This division is charged with tlie collection i ~ ~ l d  conipilation of 
ocean nkteorological dillfL, 1 iie supervision of tlie wircless tclrgraph 
weather service, and the work of the vessel-reporting service. 

Twenty-three Weather Bureau st ations ilct as marine centers in the 
furtherance of this work. All but two have been supplied with tt 
standard innrim barometer, riiorlcl sheltcr, and thermometers for exhi- 
bition and €or use in rnxlring comparisons with ships’ instruments. 
Upon their tirrival :it :my of these centers, or at  any foreign port, 
vessels are requested to fnrnish coriiparative readings of their bnrome- 
ters in order that  the proper correction mny be furnished. 

Marine f o r m ,  cloud tiiid occan charls, pamphlets of instructions, 
dc., tire kept on hiirril t ~ i !  thr rntiriiic. wnlrrs nnd the hn~cr ican  consu- 
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lates for filling requests from cooperatiiig observers. Under an 
arrangcnicnt with the State Department, 95 American consulates 
receive rnnrine fornis nnd forward them to Washington with their 
official mail. 

Tluring the ltist fiscal ycnr 2,201 vessels of all riritioniilities coop- 
erated witIi the 13ureuu, reporting pressure, ten?perature, wind, and 
other incteorologicnl data. The tlnta thus obtained tire used in the 

repartition of the iiionthly pilot charts issucd by the IIydrogmphic 
bflice and i hr nic.tcorologica1 charts issued by the Weatlier Burctiu, 

T o  increase interest in this work, the Biiretiu has published :I cul- 
cndar for tlie usc of mariners, which i t  furnishes to  the captriiiis of 
cooporiLtirig vesseIs, in titldition to the nsunl supply of ocean and 
clo11d cl1rtrt s. 

DAILY S YNOI’Y 1 U 0 1  I A IWS. 

‘I’ll0 c1;itii $:iced on tliese clinrts arc used in cletcrniiiiing thc storlit 
t,rnc.frs :ind in tlie prcyardiuri of tlic st:it~nwiit of avc~*:cgc~ cwiditiolis 
of wind imd wentlier that rippetir ~ t~on th ly  011 tho pilot n n t l  nieteoro- 
logicnl cliiirts. Ench monthly chart for the Kortli Atlnntic 0cc:un is 
based 011 :in average of 3,3 50 reports, irntl thnl for the Pticific on 1,020 
reports. 

PlI,OT C‘IIAIITS OF TIlE OCICANS. 

The revisioii of the nieteorological data for the pilot clitirt of the 
North Atlantic Ocenn, for thc I-fydrogrnpliio Ofice, has bceii com- 
pleted. Tho clitirt, contains pressure ~iorninls covering u prriod of 
eighteeir gears, :ind tcmprnturc  iioriiirils aiid wind row dntn for 
twenty-five yctirs, n l l  bmed on a large number of observ:ilioiis for each 
A-degree square of 1atitud;e niid longitude. hverriges of tho t l i r~c t io i~  
uiicl force of tho wind nnd the pcrccnt:ige of gnles :tiid ailins cover a 
period of twenty-five years. 

The revision of the nicteorologicnl data for thc North Pncific Ocean 
Pilot Chart, for  thc I-Iydrograpliic Ofice, has been conipleted, giving 
new normals of pressure aiid tempertiturc., wiiitl rose dntn, :ivornaes 
of the direction :incI force of the wiiicj, ;ind tho perwiitfige o f  gtlries 

Beginning with thc winter swsoii. ,June, J i i l y ,  :tiicl I\ugu~t, :I clinrt 
for the Sontli At lniitic Ocenn, giving tlic 1)rev:iiliiig minds, c:ahns, 
tr:ide-wind limits, tind pcrccntnge of griles, togrtlirr with nn inset 
chart of norninl presslire find triiiperatiire, IV\\‘ILS f iirnjshcd to tho 
Hydrogrtipliic Oifice for PubIiciLtioii on the Pilot Ch:irt. Tho data 
are furnished fortg d:~ps 111 ndvancc of the date on which tlw chart 
j s  jssl1e.d. ‘rhis is  the first piiblicntion of tho Pilot Chnrt o€ the Sonth 
&l:lntic since the lust, issue of Licuteniint Mnnrp’s chart in 1859. 

At the reqiicst, of the T3ydrographic Ofico, t l tr romp~lntion of the 
rr~ctroroIogj(*aI d n t n  for piiblicntion 011 t l i ~  Pilot Chart! for the South 
Pacific ()c<qn was tnkcn UP, and Iins boeii so f:ir ndifti i icwl t h a t  the 
&t:i will be publislied for tlie milliner season. 11cc3cu1ber, Jaiiiiary, 
ant1 J+liriit1ry. Tliic; mill inark the resiiiiiption of the Soiitli Pncific 
Pilot C}l:ii+t, not publislicd sinw tho last issue of Tiiciitrnaiit Maury’s 
q ar t  in 1869. 

of tllo d:lt:l for t l i c b  Iiidiiiii 0cc:iii nrc cntcrecl on tlw clltzrts 
for tlic Soiitli Atliintic rind bonie oil those for the South fnciiic. All 
mct,eoi.oIogic.nl wports receiwl  froni vessels s:iiling this occnn tire 

:Lnd c*:illiis €or pr iot ls  of t ~ e n t y  to  t\vcnt?.-fv(3 lrt>ilrs. 
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sent every six months to the meteorological office, Simh, India, 
where they are copied and tlien retinriiect to tliis oflice. 

FOQ. 

The revision of the entire fog data for the Nortli Atlantic chart 
has rccen tiy brcri colnpletcd. The necessity for this revision w RS 
emphasized by Mr. J:uiics White, geographer, dep:irtment of tlie 
interior, Ottawa, Canadu, in liis request for data relating to the 
northern route to Xuropa :uid the central fog baiiks of Newfound- 
land. Mr. White lias been furnished with n complote set, of fog charts, 
for which achiowledgnieiit has bccn made. 

JIE’L’l~OlIOLO(i1CAL CJlART8 OF T l I E  C)CE‘\XM. 

To meet tho cleiriands of vessel captains nnd others interested 
meteorological charts of tlic Xorth Atl:intic, Xortli Pacific, aiid Soul11 
Atlantic occans have been published, showing pr‘rssure t~nd tempera- 
ture normals, trade-wind limits, storm tracks, percentage of gales 
and fogs, prevailing winds a i d  callns, and average conclitions of 
wind :~nd weather over e:xli O C ~ ~ L I I .  The storm-wurniiig sigii:ils used 
by all the countries of the world, symbols showing the wireless tele- 
graph arid life-saving stations, arid miich other iniorinntion of vulue 
to seafaring lieople also appear 011 the charts. T h e  first issue of 3,000 
North ht lwtic ,  1,800 North Pacific, and 1,000 South htluiitic charta 
fell short of tho deniand from marine stations, Ainerican consuls, 
vessel captaiiis, and others, so the next issue was increased to 5,000 
North Atlantic, 2,800 North l’aciiic, and 2,000 South Atlantic chllrts. 

WIIIPLE,BY TEI~EEalZAPII BERVlCE,. 

Reports of inurine observations by wireless telegraph service have 
been discontinued on the Atlantic. The work has been taken u 
by the Weather Bureau ofEcials at Sun Francisco, Cal., and Portlan$ 
Oreg., but trouble lias been experieliced in utilizing these observa- 
tions on the Pacific coast, on account of the short distance that nies- 
sages can be sent. 

The Weather Burerzu oilicial in charge at San Francisco hrzs made 
arrangements with tlie Toyo Kisen I<:Lish:L Company, and nlso with 
the United States army trtinsports plying between Srw Frnnc*isco 
and the Philippines, for regular inessages. The niessiiges a re han- 
dled by the United M7ireless Comp:iny and tlie naval wireless lnnd 
stations and delivered without cost. Wireless reports are also re- 
ceived froni the striimers of tlie iMatson Navigiition Company. 
These reports :we utilizetl tit Sari Friinciwo in connection with the 
forecast work. The Weuther Bureau official a t  Portland, Oreg., has 
ttrrangcd with the m:in:igcr of tlie Marine ‘I’rtmsporttition Compny  
ant1 with vessels of other comp:mies plying between PortliLnd, Seattle, 
and Alaska, to have wireless messages sent to his station. These re- 
ports are received nt Cordova or Kt~talla, Alaska, and trnnsmittecl by 
cable by the wireless te1egr:tpli companies free of charge, thus en- 
abling the l’ortlnnd officinl to get tho  reports when the vessels are 
farther up the coast,. Diwing the last, fisrul year 177 reports were 
made, but only 29 wrre r ivorl in time to  bo utilized in the forecast 
work at, Portland. 
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VESSETPRIPORI'INQ SIRVICE. 

In addition to  their n~et~orologictil \tToI*li, the stations at Bloclr 
1 sl a11 d , Cti pe Honry , JI I p it car , S tin (1 I\: e y , So I i t heo st8 V t i  rti 1 Ion, and 
North T-Icxd tire required to report, rill pris4ug vessels, wrecks, niariiie 
dististers, mid crisiialtics, tind to trtinsmit comiiiutiications between 
m:i s t ers, owricrs, I I  1 I tl c ~ w i  tws, :I I I cl others in t errst ed . T h e  st tit ions 
at, Gripe I-Ienry, Jiipitey, tinti Snnd I&\y t i w  cqtiipped for signnling 
by intc~rriatioii:il C O ~ P ,  :ind :ire prepared to trtinsniit messages by 
telegraph. Stint1 Key can also receive messages by flnshlight sigiitll- 
Morse code. Each vessel-reporting station has a list of names of the 
vessels th:it t)r~loiig to the vtirioirs compniiies, tilid i~iirncdietely upon 

1 ti ~ncw:igc is sent to the OWI~CLI'  ~ ind the Maritltne 

sels, reported 17 wrecks. sent ro iInr reports to  89 firms and 5 niriri- 
time (~xcliaiigi!~, tind other r cpo~  to 1,424 private indivi(1iiids dnring 
the yctir. The pilot borits rind other vessels off Cape T-Tenry,tirc noti- 
fied of tho noon hoiir c:ich clay by dropping the time fltig, similar to 
the clroppjng of 11 rogiiltir ti i i ie ball, the t,inie being sent by the 
Wtlstern Union to the office. This attention is much tipprccinted by 
tu botits tint1 other vesscls off the capes. 

f lur ing the year Jupiter sent 686 niesstiges, North I-Iead 1,890, 
Point Iteycs 1102, Soiith(1:ist Fartillon 193, S:ind Key 1 ,D!W, Ttitoosh 
Island 1,664, and Port  Crescent 1'76 ; in all, including the Cape Ilenry 
service, ti total of '25,'!2O nicssngcs. In connect ioii with this enorinous 
service only one complaint w:is received, tind upon investigation t,he 
official charged with lnlanie was entirely esonerated. 

LIBRARY. 

Through the rtdditioii of 1,061 boolis tiiid purnphlcts to tlic library 
during the fisc111 year the totti1 niunbrr has reticlic(1 tibout 2!),000. 
Important riccrssions include :in cistrii file of thr  Meteoiwlogisrhe 
Zeitschrift. 1884-1908, nnd :L file of the 13iillrtin of the I i n  pi+al 
Acadcmy of Sciences of St. Petersbnrg, volinnes 6-25, incliisive. 

A 1:trge number of purchases were made for the pnrposc of diipli- 
ctiting the more important works in the lihrnry 111 ortlcr to htive 
copies available for lending to stations. 

A '' Brief List of Metoorologictil Text,-boolts iind IZrfwence 13001~s " 
was prepired for  pi~blic*atioii by. thr 1ibr:iritiii rind issucvl toivnrtl the 
end of the ywr. This c.oinpilation w:is chigiied to giiidc the libra- 
rinns of 11irgo g~nertil, scientific, snd university libraries in the United 
States in selecting nieteoroIogicti1 literiitorr for their colIections, and 
tilso to provide II ready nic~ins of coniplyirig with tlir n1a1i~7 rcvprsts 
rcceivcci by tlic Biweriu front teitc.Ii(~s, students, t tnd othws for the 
titles of bo&s dealing with inchorology and its sevcri~l brtinc1it.s. 

The library hns recently been made :I depository for the printed 
cntnlogpe cards of the Library of Congress for rdl publicti tions on 
ineteorology and climatology. Arrnngements htive tils0 been iiinde 
whereby s111-plus publications on these subjects received by the T I wnry 
of Congress are tiirned over to the librziry of this Ruretin. 
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EXAMINATIONS FOR PROMOTION. 

The total nuiriber of examination papers received during the year 
E'ollowing was 223, as  compared with 236 during the preceding year. 

is the record in detail: 

Algebra ........................ 
Ph ysirs ........................ 
Trigonometry. ................. 
Zssuy writing.. ................ 
Astronomy.. ................... 
Piunt physiology.. ............. 
Advanced mctcorology ......... 

2 
4 
:1 
5 
2 
3 
2 -- 

..... 

Novem- 
ber. 
_. 

6 
7 
3 
1 
4 
:I 
3 
4 
4 
0 - 

Total.. ................... 1 37 1 34 
.... - . . .  

........ 

Pehru- 
ary. 

14 
14 
9 
8 
3 
4 

10 
2 
3 
4 -- 

May. 

14 
12 

Y 
11 
8 
6 
9 a 
0 
4 

71 I 81 

T o l u l .  

-. - 

40 
30 
27 
22 
18 
15 
27 
11 
l(i 
10 

225 
-- 

Passed. 

23 
20 
24 
22 
16 
16 
10 
11 
1 (i 
10 

181 
I_ 

PUllOd. 

17 
7 
3 
0 
4 
0 

11 
0 
0 
0 

42 
- 

The esninination in English g r t ~ ~ n ~ n a r  has been put upon u i i i o ~ t )  
satisfactory basis by the adoption of a specified text-book as authori- 
tative in rating palms.  This action was  taken in view of the diver- 
sity of opinion among grammarinns on mtiny points involvctl in this 
exn minnti on. 

STUDENTS FROM FOREIGN COUNTRIES. 

In Kove~ilber, 1908, the governor of t lie State of Jalisc:o, Mexico, 
sent two young men to Wt~sliington to study general niet voi.ology 
and Wcnther 13iireau methods, preparatory to the establishment in his 
State of a climatological :ml forecast ilislrict cooperating with the 
general meteoro1ogic:il sei-via? of Mexico, tint1 pi t  tcrned after the 
c1imatologic:il and forecast, districts in the IJnitcd Sta 

At about, the s:m(' time t 110 Mexican Goveruincnt sent two young 
men from its Central Meteoi*ological O b s ( ~ : ~ t  ory to W:isIiington to 
study nlodern meteorology and its lmLctica1 applic~ations us exeni- 
plified in tho work of thc We:itliei. 13iirea11, cspccinlly : is applied to 
we:lther forecasting. 

The  immediate supervision of the nieteoro1ogic:~l edncnt ion 01' 
these young inrn was assigned to one of the proi'essors? who ai*r:~nged 
a brief course i n  thooreti(*al meteorology, consist iiig in pwt of Icc- 
tures by himself and other niernbcrs of the scientific staff, : ~ n d  in 
par t  of written work based on a coiirse of reading suggested by him. 
I n  nddition, the students wei*c! giwn :iwcss to the apparatus in the 
observatory a n d  in the hstvuiiient J~ivision, to tlic. manuscript, 
weather maps in the Forecnst Division, nnd to the meteorological 
literature and data in  the libixry. Individual students also special- 
ized on lines of work in which they were particiilarly interested. 

Arr:ingernents were also matlc for visits to thc central offices of 
climntologicnl and forecast rlist ricts rind 10 thc  research observritory 
at Mount, Weather, Vn. 
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The students froin Jalibcw rcturiied to Mexico after about six 
months of study. They have already entered upon the work 01' 
organizing a meteorological service for their State, and the governor 
of Jnlisco has expressod himself as well pleased with the results of 
their visit to this country. 

One of the stitdents from thc Mesican Central Observatory is now 
at the Mount Weather Observatory, and the other at the station at 
Burlington, Vt. 

SCHOOL O F  INSTRUCTION. 

The work of instructing nssistant observers a t  the central office 
wits begun the 1st of November with a class of 10 young men, all 
of whom had passed the required civil-service examination and 
received probationary appointments. 

The Coursc of instruction includes the study of Station Regula- 
tions and the Weather Cipher Code; prncticinq typewriting and 
telegraphy; taking, rocording, and l e l e p p h i n g  observations; 
prepparation of meteorological forms ; charting wenther conditions 
as reported twice daily from all stations in the TJnited Stntes and 
Ctiiiada ; care of meteorological instruincnts ; and the various other 
duties erformed a t  stations. 

Of tlis class, one was transferred to mother branch of the govern- 
ment service and the others were all qualified for station assignment 
by the 1st of April. 

A second class of 9 probationary appointees was formed in 31arch. 
Four are now ready for station assignment and the others will be 
rwdy within n few weelrs. 

Three Mexican students took most of tho course of instruction 
with the first class. 

At such times as it could be done without interfering with their 
regular work,. 9 compositors of the Weather Bureau and 1 proba- 
tionary ap omtee were instructed in translating ci her reports, 

presswork in connection therewith. These men are now all thor- 
oughly competent to do station printing. 

casting cha Y k-plate weather maps, and the necessary H rnowledge of 

DISTRIBUTING DIVISION. 

The Distributing Division came into existence on July 1, 1908. 
It is charged with the general supervision of weather forecast and 
special-warning distribution, and has administrative control of the 
storm-warning display stations of the Bureau. With a few excep- 
tions, it sees to the distribution of all weather maps, forecast cnrds, 
and meteorological forms. Jt has the custody and distribution of 
Weather Bureau publications and handles all newspaper clippings, 
The examination and correction of all meteorological forms, except 
those of the Marine Division, nnd the examination of station weather 
maps and forecast cards, also form a part of the duties of this 
division. 

DISTI~IBUTION O F  WEATHER FORECABTS AND SPECIAL WARNINQS. 

The daily weather forecasts are sent by tehgra h or telephone at 
government expense to 2,370 places for redistri ution by various 
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Alabama. . . . . . . . . . . . . . . . . . . . 
Arizona.. . . . . . . . . . . , . . . . . . . . . 
Arkansas .................... 
Cnl I lorn la. . . . . . . . . . , . . . . . . . . . 
Colorado.. . . . . . . . . . , . . . . . . . . . 
Connecticut.. . . . . . . . . . . . . . . . . 
Delaware.. . . . . . . . . . . . . . . . . . . 
District of Columbia.. . . . .. . . 
Florlda. . . . . . . . . . . . , . . . . . . . . . 
Qeoreia. . . . . . . . . . . . . . . . . . . . . . 
Idnho ... . . . . . . . . . . . . . . . . . . . . . 

Kansas. . . . . . . . . . . . . . . . . . . . . . 
Kentucky.. . . . . . . . , . . . . . . . . . 
Louisiana. . . . . . . . . . . . . . . . . . . . 
Maine. . . . . . . . . . . . . . . . . . . . . . . 
Maryland.. . . . . . . . . . . . . . . . . . . 
Massachusetts . . . . . . . . . . . . . . . 
Michigan.. . . . . . . . . . . . . . . . . . . . 
Minnwota ... . -. . . . . . . . . . . . . . . 
Mississippi.. . . . . . . . . . . . . . . . . . 
Missouri., . . . . . . . . . . . . . . . . . . . . 
Montana.. . . . . . . . . . . . . . . . . . . . 
Nebraska. . . . . . . , . . . . . . . . . . . . 
Nevada.. . . . . . . . . . . . . . . . . . . . . 
New Rampshire. . . . . . . . . . . . . 
New York.. . ... .. ... . . . .. . .. 
North Orirolina.. . . . . . . . . . . . . . 
North Dskota ... . . . . . . . . . . . . . 

means; this number is slightly greater than at the close of the pre- 
vious year. The distribution by telephone is now the most prompt 
and effective means emplo ed. ’In a few States there has been a 
reduction in the number o P telephone companies cooperating gratu- 
itously in this work and in o1,her.s an increase. 

The following table gives in detail the number of forecasts and 
special warnings distributed in t,he various States nnd ‘rerritories 
of .the United States. 

l>islribution of dailfi f o w c t r s t s  md special zournings .  

I 

State. 

A t  government PX- 
pcnsr. 

Ohio. _. . . . . . . . . . . . . . . . . . . . . . . 
OklahoInn.. . . . . . . . . . . . . . . . . . . 
Oregon.. . . . . . . . . . . . . . . . . . . . . . 
Pennsylvania. . . . . . . . . . . . . . . . 
Rhodo Island.. .. . . . . .. . . . . ._ 
douth Carolina. _. . . . . . . . . . . . . 
Bouth Dakota.. ._. .. . . . . . . .. . 
Texas.. . . . . . . . . . . . . . . . . . . . . . 
Utah ... . . . . . . . . . . . . . . . . . . . . . . 
Vormont.. . . . . . . . . . . . . . . . . . . . 

Ohio. _. . . . . . . . . . . . . . . . . . . . . . . 
OklahoInn.. . . . . . . . . . . . . . . . . . . 
Oregon.. . . . . . . . . . . . . . . . . . . . . . 
Pennsylvania. . . . . . . . . . . . . . . . 
Rhodo Island.. .. . . . . .. . . . . ._ 
douth Carolina. _. . . . . . . . . . . . . 
Bouth Dakota.. ._. .. . . . . . . .. . 
Texas.. . . . . . . . . . . . . . . . . . . . . . 
Utah ... . . . . . . . . . . . . . . . . . . . . . . 
Vormont.. . . . . . . . . . . . . . . . . . . . 

Fore- 
cas1 an( 
speclal 
warn- 
IIIRS. 

33 
8 
z8 

121 

16 
Y 

i n  

0 
30 
41 
19 

111 
11F 

U? 
100 
43 
77 
10 
22 
23 

x4 
44 
.I 5 
11 
X4 

6 
‘M 
30 
11 

140 
87 
24 

100 
33 
10 

5 
33 
ti4 
66 

147 
8 

I O  
01 
24 
30 

112 
6 

nu 

no 

- 
Total ..________._..__.__ 1 2,370 

lpocinl TCmcr- 
warn- gency 
inns 1 warn- 
only. i ings. 

3 
1 
8 

36 
01 
0 
0 
0 

113 
a 1 
0 
0 
I 
0 
1 

32 
24 
1 
4 

12 
1 
4 
7 
0 

21 
1 

0 
18 

1 
4 6 
12 
0 

102 
I 
0 

I f  

9 
I1 
3 

53 
36 
0 
4 
1 
7 
7 
4 

782 

0 

0 

- 

139 

102 
0 

30 
40 
0 
0 

32 
241 

0 
408 
208 
4w) 
186 
90 
01 
40 
42 
ti3 

379 
1% 
118 
240 

22 1 
0 

34 
45 
0 

306 
189 
90 

312 
17 
0 

367 
12 

109 
77 

201 
240 

0 
40 
00 
0 

66 
298 

8 

0 

i n  

- 
6,908 

Wlthom oxpense to United States by- 

Mnil. 

1,100 
203 
(152 

1 452 

1,389 
9 f  

1,488 
I ,  ONi 
2,071 

71 0 
3 065 

2: 27(i 
I ,  337 

6az 
I ,  078 
1,856 
3 173 

2,293 
1,1(18 
3,3HJ 

I ,  103 
on 

I, ion 
7, n(a 

782 
213 

0,608 
666 
600 

3,918 
490 

795 
1,113 

075 
111 
489 

700 
008 

126 

77,6(13 

1:tlio 

2’201 

i , n m  

4: 689 

480 

002 

74 

878 

i,3nn 

2,620 
- 

Rim1 
lolivery. 

410 
0 

617 
4 , 0 a  
1,mz 

60 
200 

0 
203 

I ,307 
3fi0 

2,xm 
1,020 
3,819 
2,440 

788 
3213 
877 

210 
374 

4,146 
068 

2,121 
0 

408 
0 

I ,  420 
0 
0 

2,104 
2,164 
1,889 
1,384 
1,105 

183 
1,718 

0 
012 
250 

1,060 
2,140 

H2(i 
701 

1,618 
1,001 

7 
2,208 

0 

63,402 

080 

’olephone 

4,716 
3,204 

24,947 
65,502 
?1,400 
61,260 
4,806 

10,000 
7,400 

23,772 
14,642 

319 (162 
1 4 4  611 
265, in6 

i: 459 
8,960 

120,328 
07,280 
17,197 
19 704 

121, (160 
141,WO 
22,450 

244 706 
10: 424 

313,840 
007 

2,362 
21 7(i2 

321,0X4 
10, 978 
14,470 

468, ti44 
7 701 

11:4hli 
ia,n7n 

008 
4,730 

30,570 
22,940 
54,443 
31 801i 

22, u31 
2,78b 

28,740 
51,301 
8,761 

8, 143,9n5 

4451 

13:xli7 

Rnll- 
road 
traln 
xvice. 

0 
0 
0 
0 

141 
0 
0 
0 
0 
0 
0 
0 

26 
0 
0 
0 
0 
0 

78 
270 

0 
0 
0 

0 

0 
0 
0 

15 
0 
0 

I00 
0 
0 

24 
0 
0 
1 

11 
0 
0 
0 
0 
0 

12 
101 

0 
0 
0 
0 

. 883 

Rail- 
road 
tole- 
,mph. 

00 
0 

13 
0 
0 
0 

20 
2 

214 
0 

17 
06 
0 

16 
1 

10 

82 
0 

371 
18 
0 

26 
0 
0 
0 
0 

17 
168 

0 
0 

20 
102 

0 
400 

0 
40 
0 
3 

60 
0 

70 
0 

10 
0 
0 

2,306 

6n 

n 

1n7 

n 

- 
-_ - 

BTORDZ-WARNING DISPLAY STATIONS. 

Storm-wnrning display st:rtions on the Atlantic, Pacific, and Gulf 
coasts and on the Great Lakes have been maintained nt 318 places, 
so distxibuted ns to serve best the needs of the mnrinc interests. The 
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display of storm warnings has been discontinued at 18 stations. while 
this service lms been established a t  10 stations during tlie year . 

The following statement gives the number of stations. arranged 
under district centers. receiving storm warnings : 

................................ 
New Ilavon, Conn ............................................. 
New Orleans 1.8. .............................................. 
New York, hi . Y ............................................... 
Norfolk, Va .................................................... 
Pensacol u. 1m~ .................... ......................... 
Ph~lad~lphla Pa .................. ......................... 
port m r o n  i~icli ................. ......................... 
Portland, do ...................... ......................... 
Portland, O r w  ................................................. 
Providence, 12 . I ............................................... 
Ban Dlego, CaI ................................................. 
Bandusky Ohio0 .............................................. 
Ban Praudisco Cal ........... :. ................................ 
Ssn Juan 1’. h ................................................. 
Bnnlt S d  Mario, Mich ......................................... 
Savannnh O n  .................................................. 
Tam a Pia .................................................... 
Toleab Ohio o ..................... 
Wllmi&ton, N . C .................. 

Centers . 

I 

]’?id 
station 
. 

............................... Annual Roport of tho Chlof of tho Wcathor IJurcnn 
Annnal Bummar of tho Month1 Weathor Roview ............................. 
Modthly Weather Revlcw ...................................................... 
N8tlonnl Wcathor Bulletln ...................................................... 
Saow and Ice Dullotln ........................ ......................... 
WaShln ton Weather Map .................... ......................... 

Bullotln of the d u n t  Woathcr Jhsorvatory .................................... 

.......................... ......................... 8 eo101 h t i n s  oto 

__ I- 

1 OOO 806 
0:OOO 0 250 
3, 300 2’ 631 
47, 800 4R:076 
71 805 00, 706 
22’225 21, 376 
474:OM 440, 630 

7, 600 6, 338 

... 

2 
1 

2 
11 

I 
4 
( 

( 

( 

! 
( 
1 
( 
1 
I 
!, 
4 
1 
2 

(i 
4 
4 
4 
3 
7 
1 
0 
0 
2 
0 
6 
4 
3 
0 
3 

1 

-.- 
‘ll‘o!ni_.__ ............................................... 1 180 

Not ccnters . 

. 
Coopor 

atlvo 
station: 
.. 

I 
( 

( 

1 
1 
( 
I 
1 
l 
0 
( 
(1 
0 
3 
(1 
!I 
2 
4 

0 
3 
0 
0 
0 
0 
I) 
2 
7 
2 
(1 
0 
1 
4 
4 
0 
2 
0 
I \  
0 
0 
2 
2 
0 
2 

i 

; 

0 

ti0 

Weathe 
Bureau 
stations 
_ _  . 

Naval 
wireless 
stations . 

0 
0 
0 
0 
4 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
3 
2 
0 
0 
0 
0 
0 
0 
0 
0 
6 
2 
0 
0 
0 
0 
0 

n 

n 

10 

Tho i‘ollowing table shox7s the number of publications received and 
distributed :it the centrnl office: 

. 
I 

Title . 
. !- .. 
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The nearly 4,000 miscellaneous publications distributed during the 
year represent the action taken upon as many or Inore lc4ters of 
request received from various sources. 

STATION PUBLICATIONS. 

Daily weather maps are issued a t  112 stations. At 33 stations the 
maps are printed, and at  79 are issued by duplicating process. The 
total number of maps issued during the year a t  all Weather Bureau 
map stations was about 10,500,000. The Boston station leads in thc 
issue of weather maps, considerably more than a half million copies 
having been printed and distributed during the year, while Chicago 
and New York each rinted aiid distributed more than 400,000. 

at 12 stations, the total annual out u t  being about 125,000 copies. 
Daily weather bu P letins (Forms No. 1038-Met’l) were issued 

These bulletins are prepared by dup P icating process. 

TELEGRAPH DIVISION. 

The Norfolk-Hatteras section of the Weather Bureau telegra h 

entire year, but frequent short interruptions occurred, due to leaks 
in the submarine cnble between Nags Head and Mqnteo, N. C. In 
the vicinity of the Duns at Nags Head, lightning is usually very severe 
and has caused frequent trouble by burning out the lightning ar- 
resters, shattering poles, and on two or threc occasions escapin into 
and rupturing the cables at Shallow Bag Bay and Oregon %%let, 
North Carolina. A cable from the southern end of Roanoke Island 
to Chicamacomico, N. C., 20 miles in length, is urgently recommended. 
It would do away with the trouble that frequently occurs at Oregon 
Inlet, New Inlet, on the low flat beaches on Bodys Island, and in 
the vicinity of Nags Head. The new cable and 6 or 8 miles of land 
line would cost about $25,000. 

The Beaver Island section from Charlevoix to St. James, Mich., 
was interrupted in St. James Harbor, August 27, 1908, by the screw 
steamer Fanny IiarS, of the Green Bay Transportation Company, 
accidentally fouling and breaking the submarine cable, which was 
repired September 9, 1908, a t  a cost of $37. 

Fhe Southeast Farallon-Poiqt Reyes-San Francisco section has 
been out of order during the entire year, due to trouble in the sub- 
marine cable between Drakes Bay and the Southeast Farallon Island. 
Tho cable was first tested on August 7 ,  1908, and was underrun and 
tested from ten different laces, several miles apart, between the 
above-mentioned oints on &arch 14, 15 and 16,1909. It was found 

and burrowing of teredocs. Deep water and sandy bottom can be 
secured all the way for a new cable from 2 or 3 miles north of Point 
Reyes, excepting the landing in the bight a t  Southeast Farallon 
Island, where for  one-fourth of a mile rocky bottvm will be found. 
It will cost about $24,000 to ut down B new cable between Southeast 

Reyes LiGht-House to Point Reyes, or Olema railroad station, is about 
22 miles in length, and is in poor condition. The official in charge 
at San Francisco has been directed to report as to the cost of putting 
the line in first-class order. 

and telephone lines was maintained in good condition during t R e 

defective at  all o P the ten places, due prohbly to earthquake ruptures 

Farallon Island and Point 8 eyes Light. The land line from Point 
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The reiiiainin sections of the Weather Bureau telegraph and tele- 
phone lines confucted business with little or no interruption, and at  
small expense for repairs. 

PUBLICATIONS DIVI$ION. 

The printing of the Washin ton Daily Weather Maps, Monthly 
Weather Reviews, Weekly and bonthly National Weather Bulletins: 
Snow and Ice Bulletins and the Bulletin of the Mount Weather Ob- 
servatory has continued during the year. The distribution of the 
various publications was transferred to the Distributing Division. 

Forms, maps, and forecast cards have been sup lied to all stations. 

and the Weelrly Weather Bulletin, which had been discontinue8 a t  
the close of the season of 1908, was resumed on May 18,1909. 

The mechanical equipment was enlarged by the addition of a Harris 
press and a folding machine. 

For  use in disseminating forecasts there were printed : 

The publication of meteorological charts of t i e  f oceans was be un, 

station maps--------_----------------------_------------------- 10,025,000 
Jj'orccast cnrds---------------------------_--_-----------_------_ 21,975,516 
Rural delivery slips ____---____-__--_--______________________---- 4,547,250 

Total .................................................... 38,650,566 
The following statement shows the amount of work done: 

No. of copies. 
Monthly Weather Review, May, 1908, to March, 1909; inclusive, and 

the Annual Summary, 1008 ____________________--_---------_--- 57,176 
Bulletin of the Mount Weather Observatory, Nos. 8 and 4, 1908, and 
No. 1, 1909-----------_-----------------_--_-_---------------- 3,300 

Maps DD nnd E for station use ____________________------__------ - 7,803,900 
Forecast cards for sttitions _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ~ _____________-__-_- 21,078,316 
Rural delivery slips _____________________________c__________---- 4,547,260 
Blank forms for offlce and station use _-__________________--------- 4,130,640 
Miscellaneous work ________________________________________----- 960,071 
Daily Rirer Stages, Part VI11 (completed during the year)--------- 600 

The following shows the work of the lithograph presses : 
Daily weather maps------_------------------_-------------------- 472,GBB 
Charts for the Monthly Weather Review ________________-_-_-_-_-- 424,960 
Oceall charts-----------_--------------------------------------- 16,080 
Snow and ice bulletins _________-______________________________--- 22,225 
Nntiollal weather bulletiiir~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  07,075 
Manifold mups_-------------------------------_---------_------- 19,480 
MnpsA for station uBe-------------------------------_-_--_------ 50,356 
Mfscellaneous charts and forms _---___-__________________________ 91,040 
Charts for the Forest Service ____________________________________ 79,990 

I n  addition to the above, 2,225,000 Maps DD and E were printed at 
the office of the Public Printer. 

DIVISION OF SUPPLIES. 

To the usual routine work of the division there was added the 
issuing of our own bills of lading, exce t in a few special cases, for 

stations. Prior to the adoption of this method, all bills of lading 
were issued by the Quartermaster's Department. The change has 
resulted in expediting shipinents two or mor0 days in every instance. 

Economy in the puroliase of the necessary supplies, without impair- 
ment of stnndnrd quality, has been kept constantly in view. Material 

all freight shipments of the Bureau, bot P i from WashinEjton and from 
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reductions in the prices of duplicating ink and stencil paper for the 
coming year have been among the results. 

Greater security of our stock of supplies from interference by iinau- 
thorized persons was effected by closing the aisles in the main store- 
rooms with stron wire mesh work fitted with collapsible iron doors 
or mesh-work slifing doors, that  are kept locked during the absence 
of the storelceeper or his assistant. 

OBSERVATORY BUILDINGS. 

for  the fiscal year 1009 authorized the com- 
office building and the physical laboratory 

Va., the erection of a main observatory 
that was destroyed by fire on October' 
a central heating and ower station. 

September, 1908, and the physical laboratory building on d r c h  1, 
1009. The central heatin plant was finished about December 15, 
1008; a boiler, engine, an% dynamo have been installed therein, and 
it is now in operation and is supplying all the heat and power 
required at Mount Weather. 

The main observatory building is in course of erection and rapid 
rogress is being made toward its completion. I t  is built mainly of 

f k c k ,  tile, and concrete, with a view of making it fire roof. Under 
the terms of the contract this building will be complete $ about March 
1, 1910, but a t  the present rate of rogress it is likely that it will be 
ready for occupancy at an earlier $ate. 

The appropriation bill for the fiscal year 1909 also provided for the 
erection of seven observatory buildings, to be located outside of Wush- 
ington, D. C., a t  a total cost of $105,000. These buildings are now 
under wa a t  hbilene, Tex., Canton, N. Y., Dodge City, IZans., East 
Lansing, kich., Northfield, Vt., Richmond, Va., and St. Joseph, Mo., 
and it is expected that  all of them will be completed and occupied 
not later than February 1, 1910. 

The following table shows where the buildings owned by the 
Weather Bureau are located, and gives the cost of the buildings and 
grounds : 

DuZldZngs owned bv the Weather Bureau. 

The cottage and office building. was completed in the ff atter art of 

Location. 
._ ... .-- . . . . .  .. 

Abiiene, 'Ilex.. ............................................... 
Amarillo, T e x . .  ........................................ 
Anniston Ala. ............................................... 

Birnin~ha.n Ala 

Block Island R. I . .  .......................................... 
Burlington, Gt.. ............................................. 
Canton N. Y ................................................. 
Charles Citi, Iowa ............................................ 
Coli1 nhia 9. C. .  ............................................. 
D ~ v i l s  Ldke, N. Dak.. ....................................... 
Dodae Cit , Kans.. .......................................... 
Duluth d n n . .  .............................................. 
Hatteras N. C ................................................ 
Havre, bkont.. ............................................... 

......................................... Atlantic bity N. J . .  
Bentonvlllo, i r k . .  ........................................... 
Rlsnarek, N: Dak ............................................ 

Cape tienry ~ a . .  .................... :. ...................... 

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

East Ldnslnq, Mich ........................................... 

- 
cost of 
ground. 

$2,000.00 
1,285. no 
1 709.76 

GOO. 00 
C0I.M) 

( b )  
1,&34.M) 

c20.M) 
c1.36 

P) 
3,030.76 
3,109.00 
2,209.06 
2,060.00 
2,041.70 

bd217.00 
1,796.00 

- -. 

b ) 

011.36 

a Not completed. * Government reservntlon. 
0 Donnted : Agures rcprewnt cost of title transfer. 

Addltlonal ground purchased. 
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BiCilditLgs owned bu the Weather Bureau-Continued. 

Clnllnrn Day, Wnsli.. ..................... 
Dol Illo, 'l'cx ..................................... 
Durnngo Colo .................................... 
FlagstnlI: Ariz.. .................................. 
IIclcna Mont. .  .................................. 
FIonodIu, 1 lawnii.. .............................. 

Indo~iondoncc, Cal ..... ..................... 
Knlispcll Mont.. ................................ 
LewlstoI; Idnho. .  ............................... 
Mantoo, k. C ..................................... 
Moorhond Mlun.. ............................... 
Mount Tdnalpais, Cnl.. .......................... 
I'gsht Wash ..................................... 
Rosol,;irg Orcg.. ................................ 
ROSWOII, k. M ~ ~ .  ............................. .:. 
8nn Juan, 1'. R ................................... 
Thomasvilln, On.. ............................... 
Tonopnh, Nov.. ................................. 
Twln, Wash ..................................... 
Winnomuccn, Nev. .............................. Willleton, N. Dak ................................ 

Total. ...................................... 
. . .. . .- .. . 

Iola Kans .................................................... 
Jupiter E'la.. ................................................ 
K O ~  w k t  Pln ............................................... 
Kltghawk@. C.. ........................................... 
La rosse Is ............................................... 
Modena b t a h  ................................................ 
Mount kcather, Va.: . 

Adminlstratlon building.. ............................... 
Moohino sho and balloon shod.. ........................ 

I Central henth and powcr plant.. ....................... 
Absolutc bnll&ng.. ..................................... 
Varlatlon bulldhig ....................................... 
Stable.. .................................................. 
Darn.. ................................................... 
Cottngc lor worlrrnun.. ................................... 
Ph yslcal laboratory.. .................................... 

F Cottage and olllco.. ............................ .... 
Nantucket, Mass.. .......... 
Narrn wisctt l'lor, 11. I.. .... 
Northheld Vt .............. 
North Ilcid, Wash.. ........ 
North Platto Ncbr .......... 
Oklahoma, Okla.. .......... 
Poorln 111 ................... 
Point iteyes ~ i g ~ i t ,  CUI ...... 
Port Crogcant, Wash.. ...... 
Rlchmond Va.. ............................................. 
St. Joseph'Mo ............................................... 
Band lioy,' 1cin.. ............................................. 
Baulte Sto.Mnrlc, Mich.. ..................................... 
Sherldan Wyo ............................................... 
Southcask Paralion, Cnl. ..................................... 
SpringIlcid, Ill . .  ............................................. 
lntoosh Island, Wash.. ...................................... 
Weshlngton I ) .  C ............................................ 
Yellowstono'l'nrk, Wyo.. .................................... 
Yuma. Arlz.. ................................................ 

Total.. ................................................. 

444 
311; 
420 
604 

1,020 

4% 

300 
540 
144 
000 
420 

144 
650 
720 
GOO 
420 
840 
108 
610 
480 

10,008 

.~ 
cpst Of 

buildings. 

$0,730.04 
0,34G.,Q( 
7, g94.7c 
1, GlG. 06 

12 276 24 
4: 340: 00 

b 48 035.20 
8: 107. Oa 

11,904.74 
7, ow. 00 
X, 904.55 
1,900.00 

000. on 
1 300.00 

37: 521.51 
11,24u. 34 
4,728.53 
8 0%. 50 

e 12: 7t15.64 
3,820.13 
8,818. GO io, 5x1. 25 
7,875.50 
2,875. no 

c 15 237 05 
730.04 

e 16:792: 40 
5,503.00 
2,094.12 

12,OhO. BO 
5 211.22 

in: 236. 60 
5, mo. ou 

174,050.79 
11,15ti.00 
1,500.00 

672,074.88 
__- 

37 

Total cost. 

$11,972.10 
G 346.80 

10:014.76 
1 610.00 

15: 799.74 
4,340.00 

40,608.41 
8,817.00 

11 964.74 
7'000.00 
8: 004.55 

om. nil 
1 3w 00 

37'521: 51 

4,728. as 
12 188.25 
12: XOG. (14 
3, H"O.13 

10,659.16 
7 920.60 

832.04 

21,P33.35 

2 064 12 
14'111:05 

10,236.60 
5 000.00 

1'74: 950.79 
11 15ti.W 

1, goo. 00 

Il& 34 

3, 818. 50 

2: 875.00 

i5,2.16. xn 
6,59d.00 

5:211.22 

1:500.00 

715, 723.83 
. - 

a Government reservatlon. 

0 BuildiiiR Lnd ground purchnsed a8 a 

d Donated ; flgurcs represent cost of title 

0 Not completed. 
ERtimatrd * not complotcd. transfor. 

wholr.. 

Buildings rented bu the Weather Bureau for living and observatory putyoses. 

Station. Othcr itoms included. 

IIcnt light, wntcr. 
Wate'r. 

lloat light, wntcr. 
Mrntdr. 

DO. 

fitcnm hrnting plant watcr. 
f3x rooms; heat, clodnor light Janitor and 

aorter srrvicc. clectriA cnriont for fan. 
horsgc. 

trow on the prcrnlsos. 
!Valor, and the trimmlng and care of all I 

]€oat light W&r. 
IIoat) light: water, and fmo trnnsportatlon 

of bovcrnmcnt cmploycos and supplies. 
Wotcr. 
Ilcnt light, wstor. 
Heat' clennor, light. 
Ton iooms. 

Water. 
IIent olonner light, water. 
Boat: Ilght, &tor. 
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PERSONNEL O F  THE BUREAU. 

The total numerical strength of the Bureau at  the close of the fiscal 
year undcr consideration was 6,610, against 7,508 a t  the end of the q..r preceding. These figures include all classes of employecs. The 
arge reduction indicated is due almost entirely to a decrease of more 

than 1,000 in the number of weather correspondents, whose coopera- 
tive services were dispensed with following the discontinuance of the 
section weekly weather bulletins. I n  nearly every other branch of 
work the number of employees was slightly increased. 

An analysis of the statement that follows and a comparison of its 
figures with those for the previous year mill show, it is believed, a 
satisfactory condition as regards the general character of thc work- 
in force and the discipline of the service. 

f n  the classified service of the Bureau there was a marked increase 
in the number of promotions over those for the year before, the excess 
amounting to 145. All promotions but 2 werc made to tlic next 
higher grade. One of $he exceptions was in filling the office qf 
librarian, in which instance the only clerk having the necessary qual]- 
fications for the place was advanced froin the $1,400 t o  tho $2,000 
grade, the latter salary being rovided by law for the position. I n  

signment to an isolated station in the Southwest, where it was impos- 
sible for his family to accompany him, thus requiring him to main- 
tain two establishments. .There was 1 less permanent appojntment, 
7 fewer temporary appointments, and a, decrease of 24 in the 
number of resignations. The increase of 7 in the number of re- 
movals for cause testifies to the maintenance of a high standard of 
official and moral conduct. Out of 101 probationary appointments 
during the year only 1 was dropped for iinsatisfactory services at  
the end of the six months’ trial period. A record of 42 voluntary 
resignations during the year against 68 for the year preceding, sig- 
nifies a state of general satisiaction on the part of the employees, this 
indication being further strengthened by the fact that the number 
of reinstatements was as great as in the preceding year of a larger 
number of resignations. 

For the unclassified service the total of permanent and temporary 
appointments was slightly decreased, as compared with the previous 
year. This action has been in conformity with the policy of the 
Bureau to make up its force as fa r  as possible from the classified 
lists. 

I n  the distribution of the commissioned employees of the Bui-eau 
there has been an increase of 34 in the station force over the number 
for the preceding year. This has been brought about by the assign- 
ment of an additional man at  a number of the larger citie.. where the 
1)ress of work has become heavy, and by the taking up of new lines 
of investigation in the field, such as the evaporation experiments that 
are now being conducted in southern California. At n. few stations 
it has been found possible to reduce the force by on0 employee, in 
order to help meet requirements a t  other places. 

A t  the central office the number of commissioned employees is 14 
greater than at  the close of the previous year. This number, however, 
includes 9 student observers, who will be assigned to station duties 
at the end of their term of instruction. Changcs in the duties of some 

the other case, thc clerk was a x vanced two grades because of his as- 
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of the divisions a t  the central office have altered slight1 the number 
of employees, but in most of the divisions the force i a s  remained 
much thesame, in spite of the rndual increase in the amount of work 

ines of service. 
For the Bureau as a whole there was an increase of a fraction of a 

day in the amount of absence due to sickness, as well as to annual 
leave, over the record for the ear before, the average absence for 
each employee for both causes %eing slightly less than fifteen days. 
There were only 3 deaths among the commissioned employees during 
the year, RS against 12 for the preceding twelve months. 

erformed, due to the continue % expansion of the Bureau in its various F 

CHANGES I N  THE FORCE O F  THE BUREAU. 

7 
1 
1 
1 
2 

38 
2 
5 
1 
1 
1 
6 

86 

101 

Printer, at $1,000 _______________________-________-__-----_--_ 1 
Copyist, at $840 _____________________-_______________-_____-_ 1 

- - 
Transfer- 
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Promotions (all promotions except 2 were to the next higher grade or by 
certification for advancement from subclerical positions) _ _ _ _ _ _ _ _ _ _ _ _ _  

Reductions : 

260 
_L= 

O a U S e e -  
To grant  assignment to  preferred station . . . . . . . . . . . . . . . . . . . . . .  2 
h’eglect of duty ________________________________________-_____ 3 
Disobedience of instructions __________________________________ 1 
Decreased efflciency due to increasing age . . . . . . . . . . . . . . . . . . . . .  2 
unsatisfactory services _______________________________________ 6 
Unsatisfactory services and conduct ___________________________  1 
Failure to carry out agreement with the Bureau to settle n. just 

account and unsatisfactory services ____________________---__ 1 
As an offset to the Bureau for allowance of quarters, fuel, and 

18 = 
Resignations : 

Voluntary _________________________________________- -____________ 42 
Required because of- 

Unsatisfactory services _______________________________________ 4 
Unsatisfactory services and conduct: _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _  2 
Absence without authority____-__--___-_-________-_-_-_____--_ 1 
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ABSEINUEI. 

Average numlmr of days per employee during calendar year 1908. 

Slcknw. $:$:' I I - -  
- --_. - __II ~ ~ 

Station (DQ per cent males). ......................................................... 1.6 Q 8  
Washtngton, D. c.: 

Males.. ......................................................................... 
Females.. ....................................................................... 

Entlre service.. .............................. .:. .................................... 

Total paid employees-----------L,------------_---_-_--------- a1,915 
Persons serving without compensation (except through the distribiMon 

Cooperative observers nnd correspondents (oniitting 361 
pnid and G cooperative observers enumerated elsewhere) _ _  4,681 

Cooperntive storm-warning displaymen _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  82 
Cooperntive river observers _______________________________  21 
Cooperative rninfnll observers----------------------------- 11 

of government publlcations) : . 

Total coopcrntives--_----_--_-_-_-----------_----_-_~__--__--- 4,695 

Total n11mcricnl strength _____________________________________ 6,610 

This total embiwces all pnid persons connected with the Ullrenii ou June 30, 
1Qm, except 14 commissioned employecs absent on that date nnd who hnd been 
granted lenves of absence or furloughs wlthont pny for oue month or more. 

_I 

.I - __ 
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Distrdbution of the  conzmissio~ed force, June 50, 1909. 

In Washington, D. C.: 
Accounts Division____________,-_______-_____-____-_____-_-______ 
Climatological Division _ _ _ _ _ _ _ _ _ _ _  
Distributing Division ___________________________________________ 
Executive branch-___________,-____-________________________________ 
Forecast Division______-___________--_-___-____--___-__________ 
Instrument Division _______________________-_-_-_______-______-_ 
Library ________________________________________-___-______-____ 
Marine Divislon______________-_-___-__-___-_--_-_______________ 
Observatory_______________________--,_--____-____---___________-_ 
Publications Division ________________________________________-__ 
River and Flood Service-_-______---______--____________----__-_ 
Supplies Divislon _____________________________________________-_ 
Telegraph Division _________________________________________-____ 
Verification Section_-_-_-_____--___________-_-___-__-__-________ 
Drafting room (under direction of the chief clerk) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
Heat, light, and power plant (under direction of the chief clerk) _ _  
Miscellaneous mechanical work (under direction of the chief clerk) 
Watch force (under direction of the chief clerk) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  
General messenger and laborer servi'ce (under direction of the chief 

a14 
16 
12 
@l? 
8 
10 
4 
14 
10 
36 
2. 
9 
11 
a2  s 

' 0  6 
6 
6 

20 

T o t a l - - - _ _ - _ _ ~ - - - - - - - - - - - - - - - - - - - - - _ - _ _ _ ~ - - _ ~ - - ~ ~ ~ ~ ~ ~ ~ - ~ - _ _ ~ ~  204 

58 stations with 1 commissioned employee __L______________________  68 
61 stations with 2 commissioned employees _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  102 
41 stations with 3 commissioned employees . . . . . . . . . . . . . . . . . . . . . . . .  123 
20 stations with 4 commissioned employees . . . . . . . . . . . . . . . . . . . . . . . .  80 
12 stations with 5 commissioned employees _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ -  80 
7 stntions with 6 commissioned employees _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  42 
4 stations with 7 commissioned employees _______________________: 28 
2 stations with 8 commissioned employees _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  10 
2 stations with 9 commissioned employees _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  18 
3 stations with 10 commissioned employees _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _  30 
1 station with 17 commissioned employees _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  17 

201 stations _ _ _ _ _  L -______________________-_--__-_-____-_-________-- 6 674 
In addition to the foregoing there are eight special observing (hone man) stations in the West Indies, mainly in operation during 

t e hurricane season, and a special repair station in Washington 
operated from October to A ril, inclusive. 

receive pay only when they take observations, and 
at special observing and substations where the sa aries are $25 a 
month or less, and where, as a rule, the tour of duty covers but a 
m a l l  fraction of the day and only certain seasons of the year. 

Outside of Washington, D. C. : 

c 7 

The following salary ta g le omits 4 evaporation observers, who 

persons On duty 

~~ 

a One employee devotes a portion of his time at one of the map stations at the 

a Heretofore assigned as par t  of the Forecast Division. 
0 Heretofore assigned as par t  of the Publications Divislon. 
UThis represents the normal station force. 

United Stn tes Capitol. 

On June 80, 1909, there were 
actually on duty 568 employees. 
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Olesstaed grades: ............................................................... Highest salary.. 
Lowast salary.. ................................................................. 
Hlghast salary.’. ............................................................... 
Lowest salary.. ................................................................ 
Average salary.. ............................................................... 

unofep; p&. ..................... ;. ......................................... 

gatardee paid Q the comm&eeiorced gradee. 

a, GQo 
860 

1, w 
720 
240 
374 

Grades. 

June 90, IWM. I 
sb, OoO 

%O 
1,140 

720 
240 
4m 

~ ~~ 

Average salary of all (station and Washington) is 11,048. 

0 


