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REPORT OF THE CHIEF OF THE WEATHER BUREAU. 

UNIlXD STATES h P A R T M E N T  OF AQRICULTURE, 
CENTllAL ( h I C E  02' THE TqTEATHER &JREAIJ, 

Washington, D. C., October 10,1910. 
SIR: I have the honor to submit n report of the operations of the 

Weather Bureau during the fiscal year cnded J u n c  30, 1910. 
W~LLIS 1,. MOORE, 

Chief of IVetrtkw Birrctrti. 
Ron. JAMES WILSON, 

8ecretary of Agriculture. 

MOUNT WEATHER RESEARCH OBSERVATOBY. 

Upon tho complotion of tho new main olnservntoyy :It, 1LTo11nt 
Weather, the necessary instrumental cquipment for t t ihng 11 full  set 
of meteoro1ogic:iI observations was immcdiately instillld. and tlic 
first, obscrvntion in tlic new building wis imido 011 Febrrinry 3 S, l!)lO. 

Two observations of thc surf:icc mcteorological conditions tire 
made daily and telegraphed to Washingtm, D. C. These obscrvn- 
tiom form a piirt of tlio ga1lcrill groiindworIr upon which tlic daily 
forecasts of the woathcu are made. 

AERIAL RESICAltCII. 

I n  addition to  t,hc observtitions of the surfitcc conditions. tliercl is 
also teIegraphed to TVnshington ench day a bricf statciuciit of the 
observations made in the free air a t  diffcronl Iirigl~ls :ihovc Nomlt 
Wcnther. 

In C ~ C  beginning of acrid research by thc I T c a t h r ~ ~  I ~ m * c ~ t n ,  i n  
1897, it was conceived that a synoptic clinrl of iippcr-iiir conditions, 
made daily, if possiblc, woiild bo :L tlecitlcd p i n  to niolrot.ology. 
Therefore :I network of 17 stntions .wns eqnippd with kites 11s tlic 
solo means of sending recording instriimcnts into tho It, soon 
developed that kite flights coiild bc 111:idr only on (laps whim t l i r ~ v  
was suficient wind, nnd t h n t  thosc fornictl :I smaller p w ( ~ t  iige of 
the whole than WIR cspccted. For this :ind othcr w i ~ s o ~ ~ s  1 1 1 ~  ~ ) I : I T ~  
of constructing a ch:rrt of iipprr-nir conditions W:IS : i b :~ l tdo~~( l .  

In planning tho iipper-nir 1vo14r :it Monnt Wciitlicr, :iclv:intnge wiis 
taltcn of this earlier cxpwicnce, rind :in cqiiipnicn( was i ~ ~ ~ t i ~ l l d  thilt 

To :I m u -  

tnin ostent tlic cqnipment now 011 hand has fulfilled Its promis(,. 
A t  tiines, Iio~vevw, the- winds 1)ltiv7 o v w  tlie n~onntnin.; t i 1  r'llino4 

to insnrr flights in almost iiny kind of wclatlier: 
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4 ANNUAL REPORTS O F  DEPARTMENT O F  AGRICULTURE. 

hurricane velocity, while ;it other times the inount:iin top will be 
shrouded by a covering of cloud and rain-conditions that  baffle any 
attempt to launch a kite successfully. I n  the past twelve months 
there were nine occasions when a kite flight of a’ balloon ascension 
could not be made on account of stress of weathrr or because of other 
hinderiiig conditions, such as  lack of hydrogen gas in winter. 

For the first few yenrs flights a t  Mount Weather were made on 
week days and holidays, hit! not on Sundays. The omission of Sun- 
day flights was largely because of thc genernl rule of the institution 
to suspend activities on the seventh day in order tliat, its employees 
might get needed rest and recreation. Following a different arrange- 
ment of the force and the addition of R storage battery, Siinday 
flights began on July 18, 1909, and have continned regularly since, 
except when prevented by :idverse weather conditions. 

Progress in the exploration of the upper air  must of necessity be 
slow: First, the records obtaiiied are not uniform, either as to the 
altitude attained or the time of day the ascension is made; second, 
owing to the varied character of weather conditions met with in  the 
course of a year i t  is not possible to distribute tlie flights in such a 
way h a t  a fair average of each set of conditions will be obtained. 
I n  fact, many important changes occur of which no record is pos- 
sible. It’orti~inately, the number of days on which adverse weather 
conditions prevent a kite flight or balloon ascension are few, tlicre 
having been, as bcfore stated, but nine clurjng the 1:~st year. But, 
on tlie other hand, there were 10 days on which the altitixdc attained 
was only 1,000 meters, or less, above sea lavcl : 97 days \yhen the alti- 
tude renr~lied was betwrc*n 1,000 and 2,000 nieters ; a 112 days when it 
was between 2,000 and 3,000 meters; 74 days with a record of between 
3,000 and 4,000 meters; 45 days with 4,000 to 5,000 meters, and 16 
days when a height of more than 5,000 meters was attained. Thus 
it will be Seen that  the material for study is coinposcd of inxny 
flights up to between 3,000 and 4,000 meters and a much smaller 
number, about 17 per cent of the whole, above that height. I t  is 
obvious that a direct comparison of atmospheric conditions, one day 
with another, is not possible, except when daily records of approxi- 
mately the same altitude are a t  hand, 

Since the weather conclitions, especially those in an area of low 
pressure, often preclude the sending iip of n kite or captive balloon, 
and sirice only that portion of the r~tmospliere up to about 10,000 ieet 
can be profitably investigated by their use, recourse must be had to  
free small rubber balloons for sending instrumeiits to greater heights. 
The small balloons are filled with hydrogen gas, and may be sent up  
singly or in tandem. When sent up  singly a parachute is attached 
so that  when the balloon bursts the instrunlent will be brought safely 
to the ground. Sounding balloons, as they are called, were used in 
Europe as early as. 1893. Their first use in this country was at  St. 
Louis in 1904 by Eotch. Their first use simultaneously a t  two sta- 
tions in this country was by the Mount Weather ltesenrch Observa- 
tory in September and October, 1909, a t  For t  Omaha, Nebr., and 
Indianapolis, Ind. The pai l9  a t  Fort Omaha obtained hydrogen 
gas from the Signal Corps plant a t  that  place. The party a t  In -  

a 1,000 meters=3,281 feet. 
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The data secured by means of kites and balloons point to another 
equally important conclusion with respect to the lime that lempera- 
ture changes occur a t  the sarfiice and at  altitudes between 1 and 2 
miles above, viz, that  the changes occur practically simulhneously 
a t  both levels. While this conclusion is probably not final, it is in  
strong contradiction to statements which have been made in this 
country to the effect that the temperature changes at, relatively high 
levels foreshadow those which take place in low levels twenty-four 
hours afterward. 

The temperature gradient-that is, the rat e of decrease of tempera- 
ture for each 100 met,ers of ascent-iinmediatcly before the so-called 
heat thunderstorms does not accord with that  called for by theory. 
Lilrewise in heated terms, or the so-called “heat  waves,” the un- 
usually high temperatures appear to be confined to  the air strata 
next the earth’s surface and u p  to less than half :z mile above. The 
heat wave cloes not advance abruptly as a wall of high temperature, 
but rather builds gradually over the region affected. 

ATMOSPIIERIC ELECPIUCITP. 

During tlie year apparatus was installed by means of which the 
potential gradient on the bite wire could bc read off conveniently. 
This work, however, should be considered as rncrcly preliminary to  a 
more complete dctermination of the ionic content and movement in 
the freo air. 

No chango has been made iii the magnetic work during the year. 
Photographic registers of the declination, the inclination, and the 
horizontal intensity are made daily, and the photogmphic sheets are 
properly checked so that hourly values may be drawn tlicrefrom 
hereafter. 

SOLAR RADIA’PION. 

Measurements of the intensity of solar radiation arid the percentage 
of polarization of sky li@t have been made at Washington and 
Mount Weather, as in  previous yca~s .  A. five-yew series of observa- 
tions a t  Washington was coinpleted on April 30, 1910, and tlie results 
have been siimmnrized for publication in the Mount TVeather Ob- 
servatory 13ullctin. 

I n  addition to computations of the valur of the solar constant, 
which are necessarily coniined to observations obtained on days when 
the slcy is exceptionally clea?, all the pyrhelionict ric aieasurements 
made during the five-yenr period, ‘7,350 in number, li:ivtt hcen ntilized 
in determining the mean rate at  which solar radiation is iwcived a t  
Washington, I>. C., with a cloudless sky for  different nnp!cs of the 
sun and with average solar declination for each month. 

These monthly and annual mean rates show greater dcpnrtiires from 
the normal than do the computed values of the solar constant. The pyr- 
heliometric observations obtained a t  European observatories during 
the past twenty-six years also show marked fluctuations. It thcrefore 
appears to  bc clesirable to  undertake :L systematic study of the rate a t  
which solar radiation is received at  different points in the United 
States, and of the variations that  occur in this rate from year to year. 
For this purpose, pyrheliometric records as nearly complete as pos- 
sible will be obtained n t  four or five stations, so located ns to be fairly 
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of thc different climatological sections of the United 
Prof. H. H. Iiimball will have charge of the carrying on of 

obscrvations, mostly a t  points west of the Mississippi River, 
during the coming fiscal year. Preparations are practically com- 
pletcd for  cqui ,ping these stations with the new form of pyrhelio- 
meter developed and partlly constructed by Prof. C. F. Marvin. It is 
hoped to supplcinent tliis instrument in the ncar future with one that 

con ti nuou sly. 

THE VAPOR IN TIIE ATilfOSTIIERE. 

Progress has been made toward the installatioi? of apparatus, 
optical, adnptcd to  the study of the quantity of. t1i.e water 

vapor in tlic atmosplicrc pnd the investigation of the radiation and 
absorption of materials and their varying surfaces. 

The amount of water vapor in  the dtinosphere is of such jinpnrtnnce 
as to justify attempts by all lcno~vn methods to detcrininc it. At 
Present only tho hair hygrolnetcr and the spcctroscopc are avnilnble 
for measnrcinents in  tlie atinosplicre iibove tho surlnce of ~ I I C  cartIi, 
and while both methods are  ixnsntisfnctory, they should be used for 
such rcsults as t h y  can give. Tlic niiiorint of water vapor in tho air 
next to tho cnrthk surface is so strongly affected by .purely local 
conditions that  its use in wentlier forecasting has long sincc been 
"andoncd. 

%he spectroscopic obscrvations will be imdc  by Prof. Williain J. 
Bumplireys. 

DIGC 1JSSION AX 1) 1'UBLICATION O F  DATA - 
I n  meteorology, as also in most other natural sciences, the ~ c c n m u -  

&on of c l ~ ~ t a  and tlicir discussion from :I physicnl standpoint inust 
go hnnd in hand ; in other words, it mould not be wise to  on :\ccu- 
mulating wit!iout nn attempt a t  interpretation. T o  proiride 
a mcnns of publishing the chitti  obtnincd n t  tlic Mount Wenlhcr Ro- 
senrch Observatory :L rcgulnr piiblication, linown ns the billletin of 
that o~~servntory,  was estaI)lisIicd in 1908, :IS noted in ~orn ie r  annual 
reports. On ncconnt of liis experience and success as editor of tho 
Monthly Wentlicr Ikvicw, Prof. Clcvcland Abbe has becn assigned 
5s rditor of t h o  h l l c t i n .  

The ficld of tlic ncw bullctin is technicnl nictcorolopy and not 
clirnntology 01' ccliicntion. During thc ycnr sis nainbcrs hnvc ap- 
l)enrcd, coinplrtinp Volunic r T  tmd inclndinw tlio first pnrt oE Vol- 
Iline T I T .  l'hc lnillctin contains thc detnilc$ rccorrls broiil;;ht down 
by lzites or bnl~oons up  to  about 5,000 iiictm*s in tlie :itniospIierc. The 
resdts OS thc first swies OS s-ync*lironous soundinA-hnllooni records 
mado j i i  this conntry will :ipprtir in p i r t  2 of Volarno TTT. 

During the y w r  articles discussing the t1icorctic:il as ~vcll 11s tho 
Practical application of the datu obtained at &loiillt Weather and 
e!sewbcro to the l~roblcnis of inct eoi,ology havo nppc:Ircd in tllc bnlle- 
tin. The nrticlcs on :icrinl work hnve bccn contributcd by Research 
Uircctor Blair; t~iose on the qunntity of lieat reccivcd from thc sun 
by Prof, 1% R. ICimbnIl; and thosc on the changes of wind with alti- 
tude by Prof. A. J. Henry, who lias also served a s  cxcciitivc officer of 
the Observatory. 
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While the lmlletin ;;; devoted principally to the work of Weather 
Bureau officials a t  tho observatory, its columns nre open to eminent 
scientists throughout the world. Amon the latter who have con- 
tributed during the year are Prof. R. s. fkoodward, president of the 
Carnegie Institution of Washington ; Prof. A. Lawrence Rotch, direc- 
tor of the Blue Hill Observatory ; E. Gold, of the meteorological office 
of London; and Prof. J. H. Jeans, of Princeton University. 

FORECASTS AND WARNINGS. 

UPPER-AIR OBSERVATIONS AS AIDS 1’0 FORECASTING. 

The daily telegraphic reports of upper-air observations f rom Mount 
Weather, Va., have been of aid to the forecaster a t  Washington dur- 
ing the past year, and it is believed thatc their continued use will 
further increasc the accuracy and range of the forecasts. The follow- 
in 

f n  this section a storm center sometimes passes enstward or north- 
eastward over the ocean, without being followed by clearing weather 
oh the coast States, as would ordinarily be expected, because of a 
secondary storm develo ment off the middle or south Atlantic coast. 
A study of the Mount b e a t h e r  bite flights shows that  north winds 
occur a t  high altitudes in advance of the formation of a storm of this 
character. Thus, it is hoped to be able in future to forecast their 
development, and thereby increase the accuracy of the forecasts of 
the weather tha t  follows for the entire coast district. 

A ain, it has been fonntl th:it mheri a low-prc~~c;nre area is approach- 
ing s rom the sonthwest, ant1 the winds turn to the right (clockwise) 
with ascent, the usiinl \varniing up in the Atlantic States seems to be 
retarded about twenty-four hours. 

Also, the turning of the winds to 1 he left (coiiriter-clockwise) with 
incrmsed a1 titntle sho~vs the clrpth of the cold northwest wind. From 
this may bo drawn reascnnblp correct inferences as to the fall in tan- 
perature tha t  may be expected tit the sur€ac:e of the gronncl within the 
next twenty-four hours. 

The thic~kness of the strntuni of cold air that ndvnnces froni the 
west or  northwest with the appr0:icIi of tin nnticyclonic weti is of the 
highest iniport anre in rleterniiiiing subsequent lernpernture conditions. 
The t emperatnre reports for high altitudes show whether the stratnin 
is shallow or of reat depth. When shallow, the cold weather nccom- 
panying the liig s 1 is neither severe nor of long durntion ; but if tlie 
hlanliet is thick and abnormnlly low temperntures nre reported aloft, 
the cold will be of marlred intensity nnd mill probably last several 
days. I n  predictions of sleet, also, i t  is essential t o  lrriow whiit is 
going on in  the upper air. Conditions ‘favorable for sleet are com- 
parntively \vtiriii upper m r  m d  a thin layer of lower air with its tem- 
perature somewlint below tlie freezing point. 

are concrete examples of possibilities in this way : 

JIURRICANES OF 1’13ld YICAIt. 

The hurrimne season of the l~ast  year was rnrirlred by a number of 
severe tropical disturbancei. M7nr~iings were given to shipping find 
other interests in every instniice in time for them to ttilre nll  necessnry 
precautions. 

The Gnlvcston hut&riiw of Jul?y 81, 1909.-Thc storm was first 
observed in the Caribbe:in Sea ,to the southeast and thcn to  the south 
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Of Jamaica 011 tlle 15th and 16th. The center of the disturbance 
moved northward over tlie Yucatan Clinnnel into the Gulf of Mexico 
from the 17th to loth, thence northwestward with increasing energy 
during the 20tl1, reaclliiig the Texas coast just south of Gdv'eston on 
the 21st. Beginnilig on tlie 17th, adrices rewarding the Btoim were 
telegraphed to I-Javana and southern Flori$a ports, and from the 
18th to 21st Atlantic and Gulf ship Jing interests were informed daily 
re arding its probable position ana course. 

s h e  folloming is fronl tlie report of the official in charge of the 
weather Bureau office a t  Galveston : 

The flrst nniioiiiicenieiit of the storm's approach was received at  this oMce on 
the 18th. Advisory messnges fo11ow& 011 the 10th nnd ZOth, tlint 04 the 20th being 
to the effect that tile disturbaiice was over the central Gulf, moving northward. 
shiPPhg intercsts a ~ d  the public were kept thoronghly informed by telephoiie, 
bulletins, and tile press, rind I believe that  on July 20 there w l S  not n slnglc 
newS-reading person I n  the city mlio ivns not nwnre of the storm. It is estimated 
that the Gulf rose 10 fret R I ) O V C  t ip  Ilol~ninl. Volunm of mater dnslied over the 

wall niid flooded tlie lomer lm-tions of tlie city. 
Extract from the Post, Washington, D. C. : 
The citizens of ~nlves ton  n u c ~  t ~ i e  residents of the T ~ X R E  constnl plain owe n 

debt of gratitude to tlie ~ i i i t e f i  s ta tes  Weather Rnrenii for the timely warnings 
Of the tropical storm that recently swept ill rronl the Gulf  of Mesico. While 
the 1088 waR not large froni tlie rnrnges of the  hurricane, yet it probnbly would 

renched a11 appnlling totnl in dentli and dnmnge to property had not the 
s t o ~ ~ ~ h  destruc.live pnth beeil fwesceil by the Burenu iiiiiny hours before I t  
str11c1c the coast. 

Extract from an Associntcd Press report from I-Toustoii, Tax. : 
Advices show thnt damage \lms done tliroirghout ti section of Texas extending 

On an average 100 niiles into the interior. 111 some counties reports itidlcnte 
that very few home owiiers escaped losses of at  lenst R minor sort. While the 

destruction hns been gr at ,  the life loss and serious injury is incx- 
Dlicably mnll .  This is nttributeglurgely t o  the fnct that d o r m  wnrnings gnve 
the inhabitallts an opportunity to preptire for the espectetl blow. 

ryurricane of August 27, 1909.-Tliis storm, which caused great 
losg of property at Mole St. Nicholas, was first observed south of 
BW on tlie 23d. Advices issued on that dntc stated that the dis- 
turbance would move west-nortliwestwnrd in the region of the Ba- 
hamas, and that roiigli weather would be experienced in Cuban 
waters, and probably as far south as Jamaica. On the 24t1h the south- 
ern provinces of Cuba were visited by heavy winds and rains that 
caused considerable damage to property, and in the afternoon a wind 
"elocity of 60 miles nn hour from the northeast was reported from 
I h m a .  On that date advices were issued that. the storm would 
mov? west-northwest toward the southcastern portloii of the Gulf of 
MeXlco, and vessels were cautioned to avoid those wrtters. On the 
2Sth the steamer Cartngo reported the storm b wireless to New 

station being about 500 miles. This is the first instance 19 w!llch a 
report of an encounter with a storm at sen wns transmitted 111 time to 

utilized in current forecnst worls. The storm struck the coast near 
mouth of the Rio Grande on the 27th. Although it was severe, no 

lives were lost during its passage, due to the fact that Fh? Weather 
Bureau warnings were timely and enabled the eople llvlng on the 

Orleans, via Burwood, La.,, the distance from the s 9 lip to t11.@ recejving 

low islands along the Gulf to rench places of sa P ety. 
83785-10-2 
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Extract from the Corpus Christi Herald of August 30, 1909: 
The people who were a t  Tarpon Beach are  loud in their prnises of the 

United States Weather Bureau, and say t1i:it had it not been for tlic warnillgs 
sent out by the Bureau every one of them niiglit have bern drowned. A S  it 
was, they received the warnings in time to seek safety in the qunrantine sta- 
tion, where they all remained until  the storm W:IS over. 

Tropical storm of September 17-21, 1909.-This storm was first 
observed south of Jamaica on the 14th. It moved thence northwctst- 
ward to  the Yucatan Channel, where it was central on the morning 
of the 17th. Advices were issued to shipping interests a t  Atlantic 
and Gulf ports that  the hurricane center would probably move 
northward over the Gulf of Mexico; vessels in extreme south Atlantic 
and Gulf ports were warned not to  leave their harbors, while vessels 
elsewhere reparing to sail to those waters were told to await the 

struck the Louisiana coast, about 50 miles west of New Orleans, 
on the 21st. 

The  following is taken from the New Orleans Picayune of Sep- 
tember 22,1909 : 

It mnst be said to the credit of the Weather Bureau that  the escellent worlc: 
done hns proved of incalculable benefit to life and properly by the issunnce 
of timely warilings of the storm. On Wednesdny of last ~ c e i c  the werltller 
Bureau began to give out bulletins ns  to  the lociition of the tropical ilurrtcnne 
and its llrobable trend, and this warning note never ceased from dny to dnY 
until the crucial moment, Monday morning, when the definite wnrning was 
issued telling abont the very near approach of tlic distnrbnnre tlwerltrning 
south Louisiana nnd probably lixving some sinister design upon the rlty of New 
Orleans. The storm rcacIiec1 t ~ s  city ni)out the tirnc forccast by tlre'Fvmther 
Burenu, and it lasted until nearly midnight hlondag. 

The following is from the same paper, under date of September 25 : 
The admirable arrangenients made by tlp wentlier snviw insures nmple 

warning of the approach of these West Indfan storins, hut Ilirrc ip little that 
can be done to protect property from their rnvagcs. 'I'liat tlie tiiiirly wnrnin8s 
saved mnny lives is, however, undoubted, and were the pcwldc who live in 
exposed stretches of the coast to pay grentrr nttention to t l i c w  wilrninjis the 
loss of life would be still niore redwed. Sailors who go to sen ( L : ~ ~ . e f ~ ~ l l y  note 
the weather predictions and are  gnided thereby, w1ic~rr:is tlie pror)l(' IlviIlg 0l1 
the low-lying coast, who have actually more to fenr than the s:iilors, us~~db'  
Pay less heed to  the storm predietlons. 

T h e  K e y  West hurricane o f  October 11,1D09.-l'his storm was first 
noted over the south-central Caribbean Sen on the 2d, and incistors of 
vessels. in or bound for southern waters were kept advised dnily, 
beginning on the 6th. On the 10th storm warnings were ordered 011 
the south Florida coast, and a t  6 a. m. of the 11th they were clxinge(1 
to hurricane warnings. After passing Over Key Wcst t h o  hiirricnne 
swept the Florida, peninsula south of Miami. On the extension of 
the Florida East  Coast Ii.ailroad about 3,000 morlrmen were wilh- 
drawn from dangerous points as a result of the Bi~reau's warnings. 
The following particulars are tnlren from the report of the Weather 
Bureau official a t  Jacksonville, Fla. : 

The correctness of the warning and the effectiveness of its distribntloll firc 
indicated in the small loss of life-about n dozen-along the lines of thc pro- 
jected railroad. Those who were drowned paid the pmnlty of remnlning abonl'd 
a tugboat, which sank, instcnd of seeking shelter, as did others. Wilh nbollt 
3,000 Inborers scattered for. ninny miles over t h ~  low islands of tlic sea rlloM 
the proposed route of the Florida East Coast Rillroad, the fnct that  the InsH Of 
life was so sniall is  a n  eloquent tribute to the wisdom of the r:iiIro:id olllclds 
In obeying implicitly the information given out by the Weather Uurenu. In 

passage o P the storm. After a northwestward movement the storm 
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mally hundreds of laborers were drowned during a tropical storm as a 
of ignoring warnings. While many tugboats, lighters, and other 

auxiliary equipment were saved, the losses of the railroad company ~ 1 1 1  reach 
hundreds of thousands of dollars. It is conceded by the company and by the 
IJub1ic Press that hundred@ of lives were saved through the warnings imued in 
connection with this storm. 

The cooperation of steamship lines has been wquested during the 
coming year as an aid to tlio forecaster in predicting the direction of 
movpnent and the intensity of hurricanes in the Gulf of Mexico, the Caribbean Sea, and West Indian waters. It is ho ed to have vessels 

Washington during the hurricane season of 1910 whenever the mete- 
orological conditions are such as to indicate the presence of a hurri- 
pano in the immediate region of the reporting vessel. These reports, 
1n :onnection with those received from special meteqrological stations 
maintained by the Bureau in the West Indies, will give the fore- 
caster information of the greatdst value. 

those waters report by wireless telegraph to t K e central office a t  

FORECASTS FOR ESl’ENDED PERIODS. 

During the past year forecasts for a week or ten days in advance 
have been issued from time to time when certain well-defined weathor 

Pes were shown by reports from selected stations throughout the 
gorthern Hemisphere. These reports are charted dail and show 

control t f e  movements of storms over North America, and as a con- 
Sequence determine its weather and climate. The conditions exist- 
lng over western Europe, as shown by the Northern I-Iemispherp chart 
Of January 26, are typical of the weather over that reeion durlng the 
latter part of January, when heavy rains and res?ltlng floods. wefe 
experienced in western Europe, and were of particular seventy 1n 
prance. During this period barometric pressure was abnormally low 
Over Iceland and adjacent European districts, and the west-central 
and northwestern portions of Europe were almost constantly covered 
bY the rain quadrants of a rapid succession of cyclonic areas of ex- 
ceptional magnitude. These rains were of unprccedented duration 
and of excessive amounts. It is evident therefore that the floods 
were caused, not by deforestation, but wholly by the excessive and 
lonpcontinued rains, exteridiiig with hardly any interruption over B 
Period of several weclrs. 

During the early part of August, 1W0, there was n decided lack 
of rain in  the corn-gro.wing States of the Mississippi and Ohio val- 
leys, and in the u p x r  Mississippi Valley the drought had become 
Severe. Rain was also needed in the Middle Atlantic and New E?g- 
land States. On the 10th an allnouncement was made that tl?e rams 
Over the western portions of the cotton belt during the preceding two 
Or three days would be supplemcnted during the succeeding several 
days by abundant rains in that section nnd generally over the South- 
Qm States. The rains set in as anticipated on the 12th and cow 

the chan os constantly occurring in the great centers o P action that 

tinued through the 13th. 
The following special forecnst was issued Wednesday, August 11 : 
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A period of rainy weather that  set in  over the Middle Atlantic 
and New England States during the closing days of the week end- 
ing August 14 continued until the middle of the following week,. 
and in areas in those districts the rainfall was excessive. 

On January 30, 1910, the following special forecast ~ 7 a s  issued: 
Present barometric conditions over tlie Northern 1Ieniisj)lierc indicate that  

during the week beginning Monday, Jannary 31, tenipercilure will be iuoderate 
for the scasoii generally over the United States until the close of the week, 
when :I cold wave is liltcly to appear in the exl~enic noi'tliwc~st rind ndvrince 
thence to the Atlantic coast by the early rlortion of iicst wcclr. III  the niean- 
tirne sLorins that will reach tlie Atltintic seabo:iril about tlie iiriddle ailit close 
of tIie wec~; will be attended by sliarl) fluctnntioiis in tenil)crntnre in ~ i r ~ d ~ e  
Enstci-n :ind Nort1ic:istcrn States and by  1)r i~ipi  tritioii ~onoi*:illy cust of the 
Mississippi. In  niidrllc and nortliern districts tho preci1)itation will be in 
tlie forin of snow. In the Missouri :ind western hlississippi yallcys :ind the 
Plains St:ites prwipitntion will be con~~):ii~:itiveIy light. 

A storm advanced from the ltockier to tlic Atlantic coait from 
February 1 to 3, and was attended by precipitation east of the Mis- 
sissippi and by heavy snow in northclrn pol-tions of New Yorlr and 
New England. I n  the Missouri :ind middle and upper Mississippi 
valleys the \veelr closcd with a cold wave tlint advnncrd thence enst- 
ward over tlic Atlantic States during the 6th arid 7111, attended in 
portions of the Middle Atlantic 81 ntes by the lowest temperatures 
of the winter. A notable feature of this cold wnvc was the extremely 
low temperatures noted in the kite flights at Mount Wcathcr, where, 
a t  an elevation above the stntion of 6,700 feet, a re:tding of 26" below 
zero was recorded on the morning of PcbrutLry 7. A t  the station the 
tem~ierature a t  the same hour was 14" above zcro. 

On February 6 the following special forecast was issued : 
q'hc wcvk Iicgiiniiiig 3lontl:ry, lW)rutiry 7, w i l l  opeii with tein]ier:it i i ~ c  consid- 

erably brlow the aver;igch for the se:ison over the crirtcrn portion of t lie United 
States. 1 t ' O ~ ~ O W i I l g  the cold jwi*io(I  in 1 1 1 ~  IC:ist, teinl)rratiirc w i l l  rise. .slowly ilnr- 
ing tlic nmt sevc~ril (lays. A (lislnrlinnc(~ t l i r i t  w i l l  rcticli t l ie  Alliintic const 
froin the hliddle West and Nort1iwLsl t i h i t  Tlinrsihy mill 1)c. :iLlt~ntlrd by lire- 
cipi~ntioii from the Mississippi Vnllcy enstw:irtl ; tlltrt iii niorc norllic~rn St~itcs 
will be in tlic for111 of snow nntl wil l  be fnlloweil by n clinn,gc to coltlcr. 

Thc ccntcr OP this dist,urbnncc retiched the Atlantic const Thurs- 
day morning. Its advance from the Rockies was attended by rain 
in  the Southern and.Middlc Statcr east of the Mississippi and by snow 
from the Lalce region over New Yorlr and New England. 'rt was 
followed by a marked fall in temperature and by freezing weather 
as f a r  south as the middle Gulf coast. 

On Sunday, February 13, the following special forecast mas sent 
out : 

During the 1)resent wcclr a genera1 slorni, followc~tl by n coltl wnvc, will cross 
the  TJnitcd Stntcs. The CTlltCr Of thiS StOrnl will np[lCttL' O\eL' 11i(. P W i f i C  StfltCs 
within the nest two dtlys, ('I'OSS the liorol<Ii~S, 1'1:iins Stntcs, an11 cclitrnl vfilleyf3 
during the middle days of the weclr, and rc:icli thc Atlnntic ~enho~ ird  by Friday. 
The cold wiive 1)roiiilscs to be rntller severe. It will overaprend the North 
pacific States by Tuesilny morning, the niidille and northern plnteuu mid 

,Rocky Moiint:iin districts by Wediiesilny niorning, the niiddle rind northern 
Plainfl StntcM aiid ceiitrnl vnllcys by Thnrsdny, and rc~ich tlic Allantic sea- 
board by Friday or Friday night. In  the event of warn1 lieavy r:iins in the  
near future, the extrnortliiiary dihpth of snow on tlie ground hi parts of the 
Lake region and 111 the niountain districts of the Middle Atlantic nnd New 
England States will present cotiditloris fnvoruble for fresliets rind floods in the 
streams of those regions. The outlook for the present is tlirit 11 tendency 
toward flood conditions in the larger strenmn nboiit llic Iniildlc of tlie week 
will be checlred by cold weather that  will nrrlve later in  the week. 
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The storm referred to appeared over the North Pacific States on 
14th and moved thence sontheastward to the West Gulf States, 

where it recurved enstward and northeastward and passed to the 
New England coast by Friday morning, the.18th. It was attended 

heavy snow from the Middle Mississippi Valley over the Ohio 
6 1 k y  and lower I;nlres, by rain or snow in the Atlantic and West 
Gulf States, and by rains and thundcrstorms in the East Gulf and 
South Atlantic States. Its passage over tlic Gulf and Atlantic States 

attended by gales of unusual strength. The storm was followed 
a cold wave that carried the line of freezing temperatiire to the 

ulf coast. 
The following editorial regarding the cold wave and storm above 

mentioned is- taken from the Olrlahoniii Olrlnhoman of February 17 : 
The reiiinrltnble nccurncy with wliicli tlie ~ i a e n r c ~  tlint IS iiow traveling 

the country was lnw3Icted tlnys in atlviuncc of its acirent is dCServltig of 
most fnvornb~c comiiieiit. Sunday’s JlC\Vs1NlperS tlirong~ioiit thc ~ n i t e d  States 

:I wnrriing froill tllc Wcntlirr 13urrn11 to tlic cEwt tlmt n storm wis 
aDpron~~iing tlie pacific const tliiit wonl(1 traverse tlie cntire continent nnd reach 

Atlantic const by Priifny. 111 Oltlnlio~lin mnrlted dcriingemeiit of ntmospheric 
Idate Tnesdny evening there cnme 

a sudclcn drop in tempcrntnrc nccoiiil)iinic(l by high winds. I3y WcdI1eSdny 
*norning the niercury lind dropped to 10’ $\bore, niid the boreal blnsts were 
Farrying co~isldernblc s11ow. ‘~1111s tho story of n prediction iiii(1 its fulfll~ment. 

ndvnncc wnriiing should linvc bcrii of iiicnlciilnble bonelit to liv‘e stock men 
to Shippers nrid others engnged in rocntions which nrc nfl’ectcd by Illetcoro- 

‘ogicnl conditions. 
In  the latter part of March, 1910, it was thou h t  that sufficient 

errnit the issue each Sunday of a forecast for the ensu~ng week. 
81nCe that time weekly forecasts for the United States, tog!ther with 
a general rhumb of wca thcr conditions throughout the entire North- 
ern Hemisphere, have been issued with gratifying success. 

The following is a copy of the first regular weekly forecast : 
The vernal equinox innugurntes the rtiiny sciison in tlic Tropics. The 

“Ut\lninni cqtlinox nirrrlis t11r central 1wrio(1 of tlie senson of so-cnlled equinoctial 
sttornis. wlien the sun in its aminn1 nortliwtird journry crosses the line of the 
@qufItor tlie rnilly seasoil sets I n  ovcr the iiorthcrii cquntorinl region, nnd the 
rain belt lrceps piwe with tlic nortliwnrcl movenient of the sun iinti~ the period 
Of the sunimer solsticc, June 22. About thriti time thc rniii belt renches the 

snbtropicnl regions, like li’loriifn, niid the rainy senson beglils in those 
Attenfling tlie southwnrd inovement of the sini, the rnln belt ugnin 

tlle Tropics, nnd when the snn hns nbout hnlf coiiipleted i ts  retnrn course 
to the equator tlic setisor1 of severe tropicti1 or eqninocticil stornis begliis io the 

lurid stlbtropicni regions of‘ the Atlantic. The North Atlmtlc SenSon of 
eqllinoctizll storms extends froin Angust to  October, inclnsivc. On the  Atlantic 
Ocean thesc storlils are crillcd hnrriciixies, on the Indinn Occiin cyclones, rind in 
southcastern Asintic wiiters typhoonP. In the Pnciflc nren the typhoon season 

enrlier and continues Inter than the hnrricnne setison of the North Atlan- 
tic. Tlic reriinl equinoctial period of tlie lwesent year has becn attended by 
“~cept1oii:illy nilo weiitlicr over the Aiiicricnii continent cnst of the 1 l O C k y  bIOUn- tainS anti 111 western Enrope nnd ntljiiccnt wntcrs. Along tlnd Sonth of the 
transatlnntic steniner traclrs liglit to iiloderntc wincls nnif snlooth sens linve pre- 
\’ail@. Over niiddle sild soutliern ~nt i tndrs  of the Piiciflc niid nLilnce11t Asintic 

no SL‘TCPC distnrlinnces hnve been reported. Over wcstcrll port loll^ of the 
Amcrtcan continent and in ensterii ~ u r o p r  ma the interior Sil)eriiull n ~ e n  mlirlred 
baronietric chaiigcs hnve produced unsettled and stormy wenther. 

During the present week tcmpernture in tlie United Stntcs will nverage mild 
for the senson. A disturbnnce tlint liow occupies tlie Californin Coast Will move 
“aptWard nnd rerlch the A t l n ~ ~ t i c  const nbout $ridtry. Another disturbance is 
Indicata  that  should cross the country from nboiit Mnrcb 31 to  April 4. The 

wns noticenble Monday niglit. 

had been made in the knowledge of genera F \Yeathe? types to 
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disturbance should be attended by rains of increasing nreci, rind will be followed 
by changes to cooler weather. Atmospheric moremrnts will be more active 
along the transatlantic routes, fund a period of rains is  indicated for the British 
Isles and northwestern Europe. 

The  following is an extract from a weelrly bulletin issued June  

At the close of last week a pronounced distnrbnnce appeared over Iceliind, 
whence i t  will move eastward and give stormy weather over the British Isles 
and northwestern Europe durlng the next three or four days. 

The extract next following is talren from the r-dsum6 of the fol- 
lowing week, and shows the accuracy of the prediction above quoted: 

A disturbance of niarltctl intensity movrd sout1irastw:irdly from Iceltind 
over Europe during the first half of the \verli, at tended by gencr<il rnins, which 
produced iloods in the rivers of north :ind ccntrctl IiCnropc. 

The following special forecast was issued Wednesday, June  22 : 
As forecast in the special b!illetin of Suiidny, the l9tli instnnt, a brertk in 

the hot wave that  has prcvtiilcd during tlic p:ist wec~lc in Montann, North 
Dakota, South Driltot:~, Nebraslta, a r i d  western iI9iiincsota is no\v in p~ogrcsg 
and the indictitions are tll:lt tllcrr will be local rtiins and severril dctys of 
normal temperature in tliose Stiites. W:irm wc:itlicr is forccnst to continue 
in the southern Plains St:itcS, tllc Mississippi V:ilIry, rind the enstern districts 
during the next several d:iys. 

The feature of the weather for the week ending June 25 was the 
hot wave in the Northwestern StiLtes during the first half of the 
week and in the Easlcrn States from Monday until Friday. Tem- 
peratures near' o r  above the highest previously recorded in the month 
of June  occurred Monday and Tuesday in Minnesota, North Dalrota, 
South Dakota, Nebraska, and eastern Montana. Local rains occurred 
the latter half of the week in the ltoclry Mountain region, the Plains 
States, and the upper Mississippi Valley. 

12,1910 : 

ADDITIONAL ALABIIAN IUWOIWS. 

Reports from three additional stations in Alaska during the year 
have materially aided in tho preparation of the weelrly forecasts. 
It is gratifying to 1e:irn that  the Canadian Meteorological Service 
will shortly establish two new stations, one at Cochrano and the 
other a t  The  Pas, thus extending the range of observations north- 
ward and enabling the forecaster to predict more accurately the 
sweep of cold waves arid storms from that region. 

RIVER AND FLOOD DIVISION. 

The administrative work of the River and Flood Division mas of 
the usual description, having been largely devoted to improving the 
character of the personnel and securin increased efficiency and per- 

rated from the service on accpunt of incompetency and neglect of duty, 
and river gauges were repaired or renewed where necessary. As a 
rule the spring floods damage or dwtroy many gauges, necessitating 
a large outlay for  renewals, but during the ast spring the absence of 

money to the work of improvement. During the year a Marvin 
automatic gauge was successfully installed a t  Parlrersburg, W. Va., 
and it is proposed to  install similar gauges during the coming year 

manency of equipment. A number o B special observers were sepa- 

severe floods permitted the application 0 '  P n reasonable amount of 
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at Des Moiiia, Iowa, and S,acramento, Cal., if the work of con- 
S!rllcting the new bridges a t  those places shall have advanced suffi- 
clentl;y. A new river rraiige of the inclined concrete ty e W:LS in- 
stalled :it IIenderson, ky., and coritracts have been let f f  or similar 
ga?ges a t  Portsn1outh, Ohio, tilid Mount Vernon, Ind. While the 
OrW11al cost of tlrese concrete gauges is considerable, i t  has been 
found that their pcrmnnency insures a profitable investment. 

The ~ n i f o r m  s!lccess t h a t  1x1s attended the forecasting of tlic dis- 
astrous floods that occur :It times in tlic ~ r n n i i  River of Michigan 1111s 
led to tlie extcrision of tlie river service to tlic \r:itersllec1 of the Sagi- 
naW %ver in the same State, and it is  thought^ thtit Lifter tlie accu- 
mulation of some comp:lrative (lata. c~qually et’licient service ctm be 

The rivcr district of II:~nnibnl, Mo., was 
cSe:ttcd diiriiig tile year by assigning to it th:it portion of tlic St. Louis 
district lying between II:iriiiib:il arid the montli of the Des Moines 
lZiver, and other chnnges of n minor chnrncter were mnde. 

The great floods of t h o  year were those of Jiilg in the Mjssouri 
R j v ~  nnd its tributuric7 enst of ~i:insns (:its n n c ~  in the alississippi 
River from Hannibnl, Mo., l o  Chester, 111.; t l inl  of November and 
Deceniber in the North Pacific States; anc’l that of J:inn:iry in Utah 
and southern Cnlifornia, the hist named being one of tliose rnre OC- 
currenccs lcno~vn as n desert fiood.” Tho  floods of July overflowed 
about 1,000,000 :icres of ftwm lands, of wliicli two-thirds were under 
cultivation, with resulting loss of nbout $7,000,000, of wliich amount 
%~OO,OOO wcre in crops. Along tlic Gi-:incl River of Missouri the 
flood was particuIarly severe, and the stnges of water wore the Iiighcst 
Of record. The warnings issiiecl by the Wenthcr Bureau during this 
flood srivcd property to the vnluc of $I,OOO,OOO tlint otlierwise would 
have been lost. The north Pacific floods of lntc November nnd cnrly 
December were in the mnin mountain f h d s ,  ctinsed by continuous 
Warm heavy rains and rapidly melting snows, nnd clid dninnge to  the 
amount of about $4,000,000. As it is not possible to ninintain effective 
flood service along mountain streams, no specific warnings of these 
floods were possible, but general wnrnings were issued ns soon as the 
conditions became threatening. The “ desert flood ” of J:\iruary was 
caused by warm rains fd l ing  upon the heavy Deceinbcr snows, and 
the actual losses totaled t i t  least $3,000,000, falling most hcnvily upon 
the railroads. 

The spring flood in the Ohio River did not assume dnngerous pro- 
Portions, although in January the Wolf Creek ice gorge for a time 
created a very alarming sitlintion below Louisville. 

The daily forecasts for the navigtible rivers are still an indispen- 
sable adjunct to the successful conduct of river stenmboating. 

The accuracy and timeliness of the river foi-ecasts m d  ~vvarnings 
attained during pre\-ious geni*s 1i:ivtl bccn nrnint niiiccl, nnd thcre IS 
reason for tlie belief thnt during the yenr just cntled tlie groundwork 

h i d  Sor st ill Srirtliei* improveineat. Tlie comments of the press 
and interested pnrties rclntive to the conduct of tlir worlc were uni- 
formly comrnenthtory, nnd their reproduction 1i0re ~ o u l d  be but a 
repetition of those of‘ foririw yciirs. 

The stiiily of tlic Ohio 1Ziver ivns corit inned. and forecnst scheines 
Were completed for the  enlire river, esccpt for tlic section from Mount 
Vernon, Ind., to Cairo, 111. Tlie sclieines for the Cumberland and 
Tennesscc rivers :)re well under wiy,  and liopes tire entertnined that 

in that section. 
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the entire scheme for the Ohio watershed will be completed during 
the coming year. 

There is still need of some further extension in the line of direct 
flood work, notably in Oklahoma, Indiana, and Illinois, and along 
some of the upper tributaries of the Mississippi River, but little can 
be accomplished during the next fiscal year, as projects already under 
wa will consume any funds that might otherwise have been available. 

6ver  u year ago it, was recognized that the approaching comple- 
tion of the irrigation projects in the F a r  West by the Reclamation 
Service imposed new responsibilities upon the Weather Bureau, 
namely, the obtaining of accurate snow measurements a t  the sources 
of water supply, thc determination of the water equivalent of the 
accumulated snows of winter, and the gauging of the streams for the 
benefit of the water users; and it has become a part of the duty of 
the River andIFlooc1 Division to determine RS nearly as possible the 
amount of water that will be available each season for irrigating 
purposes. A sufficient supply of funds for the entire project has not 
yet been provided, but it h?s been proposed to  conduct during the 
coming year at least one series of observations, probably in northern 
Utah, along certain definite lines. From the experience thus ob- 
tained it will be possible to pass intelligently upon the feasibility of 
the general plan and to prepare reasonable estimates of the annual 
cost of the entire project,for submission to Congress. For a time, at 
least, this work must be limited to the smaller watersheds. 

EFFECTS OF FOREST O N  CLIMATE AND STREAM FLOW. 

There remains one other problem that will engage the s ecial at- 
tention of the River and Flood Division. The wides read liscussion 

climate, stream flow, etc., has. developed such differences of opinion 
in the minds of those chiefly interested as to necessitate a searchin 
inquiry into the subject. After an elaborate research into all avaif 
able data, the Weather Bureau, in company with many eminent engi- 
neers, concludes that on the principal rivers the floods arc not higher 
or longer continued or the low water lower than forty years ago, 
while other persons hold to the opposite. But there are other ques- 
tions with regard to which all appear to agree that available data 
are a t  best insufficient; consequently, to quoto from my report of 
February, 1910, to the Committee on A iculture of the House of 

floods : ’’ 
We must therefore reason empirically from the best information at hand, and 

this insumciency of data renders less positive the conclusions of all investigators, 
no matter which side of the question they may be on. 

Therefore the Weather Bureau and the Forest Service, with the 
permission of the Secretary of Agriculture, have agreed to cooperate 
in an exhaustive study of the entire question of forest effects upon 
dimate and stream flow, and have selected as a suitable field for o - 
Representatives of the Weather Bureau and the Forest Service are 
already in the field making reliminary arrangements, and active work 
will begin as soon as the $ eather Bureau can supply and install the 
necessary equipment and the Forest Service can provide the necessary 

during the last two or three years as to the effect o P forest cover on 

Representatives on “The inffuence of F orests on climate and on 

eration the Rio Grande National Forest, in southwestern Colora B 0. 
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observation. Such a check is quite impossible with ordinary instru- 
ments. The  first working apparatus of the new type has been turned 
over t o  Professor Kimball and is being installed a t  Madison, Wis. 
Additional instruments are under construction for a few other sta- 
tions where observations of solar radiation are particularly desired. 

Last October the Weather Bureau was requested to pass upon a 
proposed simple plan of renewing and improving the protection of 
the White IIouse from lightning. Professor Marvin submitted a 
revised plan? prepared in  accordance with the best modern ideas and 
practice, which elicited the special commendation of the engineer of 
public buildings and grounds having charge of the execution of the 
work. 

A special form of inverted, astatic pendulum, devised and installed 
by Professor Marvin in 1907, has since recorded earthqualres a t  the 
Weather Bureau in  a vcr satisfactory manner. During tlie past 
year detailed drawings *?an instrument of this type, adapted to  
record very destructive earthquakes, and having a possible maximum 
double amplitude of motion of 3 inches, was supplied to Prof. A. C. 
Lawson, of the University of California. The instrument is being 
made up a t  the shops of the universit and will be installed in the 

equipment . 
spccial earthquake-proof va1d t provi J ed for its iiow seismological 

IMPOILTANCE OF SEISMOLOGICAL OBSEBVATIONS. 

It seems appropriate a t  this point to rencw tlie recommendations 
made in previous years that the Weather Bureau be authorized to 
engilgr systematically in making seismological obsc.rvations and 
publishing tho results. People in general, arid scientists especially 
have become fully aroused to the great importance of this work, and 
it is now well known that, when full information is available, 
definite advice can be given as  to wlier*c io locate :ind how to erect 
buildin s so as to minimize or  even entirely escape diswtrous effects 

Congress to authorize and provide for scismological woi*1rl but thus 
f a r  without avail. The United States is now the only irnport:~nt 
nation in  the world in which seismological studies are not being 
carried on under. the auspices of the Government. This work 
requires an  extensive system of outlying stations from which reports 
can be procured, and a t  a limited number of which seismographs 
can be installed and maintained. The Weather Bureau is the only 
branch of the Government already having numerous stations wide19 
distributed over the country and maintaining a corps of highly 
trained observers on duty a t  all times. It also has a corps of about 
4,000 cooperative observers whose services arc nvailnble for simple 
reports of eartliqualre phenomena, such as  can be procured without 
instrumental equipment. I3y reason of this extensive and frilly 
organized service the Uiireau is peculiarly prcparcd to  conduct 
seismological work in an effective manner, and a t  f a r  less expense 
than would be possible through any of the other departments of the 
Government. 

This  was fully recoF;rlized by the seismological committee of the 
American Association for  the Advancement of Science a t  a mecting 
held in  Washin ton April 19, 1907, when it was definitely voted 

of cart a quake disturbances. Repeated appeals have becn made to 

that  the Federa f Government should be then requested to support 
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Seismological work, :ml tll;it, approprintions therefor should be made 
througll t ~ i e  ~ e a t ~ i e r  ~ u r e n u .  Tliis action o f  the committee mis 
not 0111~ unaninious, but \vns heartily conciirrcd in by the liends of 

Government bureaus either directly or indirectly interested in the 
questions involved. 

CLIMATOLOGICAL DIVISION. 

The issue of the Monthly Weather 12cview in its new forni, b ~ g  1 0  1111 
1909, mas considernbly d(~layer1 during the first port of the y e w ,  

but has since been brought 1)riictic:illy up to date. The pub1ic:ition 
Of the National \Ireather BulIctin wns continued as in past years, 
weclcly during the crop-growiag set~soii :ind monthly nt other t iinc~s. 
lveolcly suininaries of the snolv :tiid ice cor~tlitions w\'cre i s s u d  rcgu- 
lar1Y during the winter, ns were nlso the snowf:i11 bulletins from llie 
mollntnin St:rtcs of the Wcst. The lattcr hnve been consideriibly 
enlarged, owing to t ~ i e  extension of tlic special sno\vf;il~ stnt ions into 
'%ions not heretofore covpred by reports. A special effort will be 

in Marc11 and April to give the public t in itlr:i of the :iniount 
and condition of tlic snow :ictiinlly 1yi11g on {lie mountnins just twfore 
TVarm wentlicr sets i t  flo\vi~ig into the strcwins. Wceltly :inti montlily 
Suri1m:irics of cIiniatoI?gic:iI d n t : ~  continuc to bc issncd nt the ~ o w a ,  
Porlo Itico, and IIawaii centers, as in the pnst, but the piiblicntion of 
f.llese ~iinimaries for the rcwmining sections w i s  discontiniiccI with the 
l S S W s  for June, 1909. 

datn for the Monthly Wwthcr 
Review and the Annuti1 the Chief of I~IWO:LII, the liIb\llil- 
tion of the usual data into the crrnancnt records of the Burenn. nnd 
the. prep:iration of matter cnl 7 ed for by nix!nerou: corrcsl)?ndrnts 
desiring iniorination regarding the climnto 111 vnrions portions of 
the country, liave been carried forward as usii:iI. 

r 7  1 he nilmeroiis requests for climntic data show nn increasing lrnowl- 
of the information :~vail:ib!c €or the piiblic, and indic:ile llie 

wide divprsity of 1 1 ~ s  to wliich it is being put. Ncnyly 4,000 snch 

No m:lteri:il change has occurred in the coopertitive mork carried 
011 by the I3nreaii. Coop(~:ition with other bnrcw!is OS thc Depart- 
ment and .with the Geological Survey and Reclilmntion Service, in  the 
gathering of inforinntion 1-eg:lrding the snow\-:iIl in. the monntnin 
regions of the West nnd the study of spocial problems 111 forestry nnd 
Plant growth, has continncci wit11 :ipp:ircnt~y sn tisfnctory results to 
d l  concer iicd. 

The changes in the form of some of the current climntologic~l 
Publications of tho Weather Rurenii wwre made during the. year in 
order t o  accommodate more f iilly tlinn l~cretofore the reqnlrerncnts 
both of the public and of the General Government in developing the 
Water rcsoi~rccs of tlic United Stat cs, cspecinlly in connection with 
lrrioation and transportation c~i tc~priscs ,  as well ns the lllnlly other 
P u b h  interests which hnve l i i t h r to  been served by these publicn- 
tlons. Accordingly the mnterial of which the +nthly  venth her 
Review was formerly composed has been separated into GJVO general 
parts : l'ec1niic:il : ~ r . l i c > l ( ~  011 ivs(~:ii'cJ1 1>id)lcins i i l  n l ~ ! ( ~ ) ~ * o l ( ~ g ~  i1l)llc:ir 
m the Mount Weather Quarterly Bulletin, while the .more ractical 

the Monthly Weather Review. Similarly, the dntn formerly pub- 

The current work of 

received prompl attention during the year. 

Papers on engineering nnd comniercinl interests nre stlll pub 7 lshcd in 
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lished in the monthly section summaries are now arranged with 
reference to 12 climatological districts, conforming to the natural 
watersheds of the United States, and a district editor appointed to 
each district su ervises the preparation of the material, which is 
finally assemble and printed in the Month1 Weather Review. 

The Review in its present form is a strict y climatological journal. 
It contains, in addition to the current climatological history, occa- 
sional important papers on the relation of climate to agriculture, 
irrigation, transportation, and evaporation, the effects of forests on 
climate, and other similar contributions, but they are presented in a 
nontechnical manner as far  as possible. 

The plan of reparing and publishin climatolo ical summaries, 

f3ureau has been for many years collecting, has continued during the 
year. The entire United States will eventually be covered in these 
reports, which will be inade up for 106 districts in all. Their pub- 
lication is advancing rapid1 and with the completion of the series, 

ready reference the longer records of climatological data for all parts 
of the country. 

T s 

iving in some getail the vast amount o F material t fl at  the Weather 

which will soon be accomp F Ished, the public will have in form for 

BIEABUREMENTS OF BNOWFAU. 

Since the water used during the summer for irrigation in those 
western districts where irrigation is practiced depends largcl-y upon 
the snowfall on the mountains of that region, the importance of meas- 
uring the snowfall in remote places which are inaccessible during 
the winter has made it necessary to discover some means of auto- 
matically measuring the seasonal siiowfall a t  places where no per- 
manent observers can be obtained. Experiments have been carried 
out under the direction of Prof. P. H. Bigelow for  this purpose. 
A large number of stations have been equipped with comparative 
apparatus, as follows: (1) Snow bins, or  cubical bows, 5 feet on a 
side, standing on a frame so that the top is 10 fcet above the ground; 
(2) standpipes, 10 inches in diameter and 10 feet high; (3) plat- 
forms, 10 fcet quare  on the ground; (4) vertical scales, graduated 
in feet and tenths; and ( 5 )  the ordinary small snow gauge used by 
the Weather Bureau for maiiy years. 

Observations made during the winter of 1909-10 indicate that the 
snow bins, fitted with a system of louvers on the inside to prevent the 
wind from blowing out the snow and to insure a level deposit within, 
catch very nearly the actual amount of fall. The standpipe fails 
to catch the right amount of snow by 20 per cent to 60 per cent. The 
wind drifts the snow on or off the platforms, making the measure- 
ments wholly unreliable. The catch of the small snow gauges is also 
rendered imperfect by wind eddies, which blow around the opening 
of the cylinder and carry a portion of the snow prist the mouth with- 
out depositing it. The vertical snow scales are placed against trees 
or posts to show the depth of th? snow lying on the ground at a given 
time. Further experiments will doubtless soon develop the best 
practical form of apparatus. 

EVAPORATION STUDIEB, 

The evaporation observations and studies, which were begun in 
1907, have been continued during the year under the direction of 
Professor Bigelow, who is now preparing a report summarizing these 
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Observations. A few facts taken from the records of observations at 

" Salton Sea " will serve to show the magnitude of the problem un- 
der consideration. At  tower No. 1, about 1,500 feet inland from 
the water pan No. 1, on the round avo a total evaporation for the 
Year of about 165 inches an% pan k%. 5, 40 feet above the ground, 
193 inches. A t  tower do. 2, 500 feet from the shore, pan No. 1 
swin s about 2 feet above the surface of the water, it having been 

an No. 5,45 feet above the water, ova orated 137 inc es. A t  tower 
4, 14 miles from the shoro,. pan go.  1, swinging about 2 feet 

above the water, @Taporated 106 inches, and pan NO. 5,45 feet above 
the 'water, evaporated 140 inches., There was therefore a difference 
of about 30 inches of evaporation near the water surface of the 

Tho records froin the United States Geological Survey indicate 
'that the " Salton Sea j7 has been fallin at the rate of about 55 Inches 
annually for the past three years. %bile it is not known exactly 
hPW much water is flowing into the lake throu h the New and Alamo 

be estimated that it is not over 15 inches, so that the total annual 
evaporation from the surface of the sea is robably about 70 inches. 

Our experiments liave sliown that pnns oPdjfferpnt sizes evaporat,e 
at very different rates-a 8-foot pnn h i n g  rcpiwenterl by tho coeffi- 
cient 0.042, a 4-foot pnn by the coefficiont 0.0:30, and n G-foot pan by tho 

The pans on towers Nos. 2 and 4.wcre emli 4foot 
Pans. It is not now lmown what tho corresponding coefficient of 
evaporation is for the siirfnce of the set%, but i t  1s probnbly somethiilg like 0.027. If fin nllownncc of 25 11cr cent is niride for t,ho p~obablo 
coeflicient between the +foot pnn nnd tho large sni-fnco of tho sen, it 
would redlxce the This will bo 
fUrther reduced 
the water of the sea 
the actual amount 
how unsafe i t  has been to proceed from t ~ i c  observntions 01.1 n pan 
Placed upon tho shore of IL body of wiitor to tho corresponding wi~tor 
SUPfnce, arid the neccssity of the p y r a m m e  incingiirtit~d by tho 
weather niireaii has been ninply j us t  ificd. It is hoped t h t  the finnl 
report will be saccessful i l l  clenrinp np this hst pirt of t l ~ e  pr()t)leni 
regarding the coeficicnt of evapornt ioii on tho Iiirgq wt1Lc.r surfwe. 
The formula first used nt, Reno, Ne\.., by Professor 13lgelow his been 
verifiad nrld proved eficient. working eqii:illy well in the dry regions 
of the West and the humid district,s of tlio Enstorn Stdes. The wind 
coefficient is 0.070 iiisttand of 0.0175 IIS first obtained nt J:CIIO. At  
that time it was not lrnown thnt the size of tho pan wns so.lmporttmt 
in the pllenolnena of evnportitioii, m t 1  on that ncconntj I t  ~v t i s  not 
deemed necessary in the prcIiininnr-y ctinipt~ig~i to swiire thc~ wind 
coefficient with sL1cIi precision. The roopertition with tdict Rrcltiinn tion 
Service and the United Stittes (fcologicnl Survey luls 1)celi very im- 
portant, arid we have now secured corrospontling obse~'vatlo~!s n t about 
25 stations in the TJnited States. 'l'hese dntn, when pnbllshed, will 
give a very good idea of tlin :iinount of uvnporstion, but i t  is evident 
that tlic3 elitire subject is one tlint will nlwnys neeod cilref tll sul),ervision. 
The wind efiect is so powcrful thot in d l  casos m t i ~ ~ e ~ i i ~ ~ i ~ e t e ~ *  lnust 

faun 3 impossible to float the pans successfully wlthout going to great athe year' and 
This pan evaporated about 108 inches dui:in 

and that tnlting place 40 feet higher. 

rivers and from the precipitation on tho neigh f) oring country, It may 

0,031. 
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be placed immediately at the ev:ipornting pan, and the coefficient of 
evaporation is such that great caution must be used in making the 
transition from the evapura tiun on the shore to the Corresponding 
evaporation over a large water siwface. It seeins probnblc that the 
sanie coefficient of evapor:rtiori exists over the entire lake, except 
within a comparatively Sew f e d  of the shore, where land effect merges 
with the water effect. 

It has been found by special experiments that  the " Salton Sea '' 
ceases to  exercise any influence upon evaporation during the summer 
a t  a distance of about 1,000 feet from the shore. This would indi- 
cate that  there is no effect of the sea by way of changing the climate 
of the country about its neighborhood. 

The  phenomena of evaporation should be developed fully in con- 
nection with forest and plant growth, and for  this purpose the 
Weather Bureau is cooperating with the Forest Service at  the 
Coconino Forest ICxperinient Station near Flagstaff, hriz., and a t  
Fremont, near Manitou, in Colorado. 

NEW TEMPICRATURE NORMALS. 

I n  Weather Bureau Bulletin S, " Re ort  on the Temperatures and 
Vapor Tensions of the United States! the monthly mean tempera- 
tures reduced to a homogeneous system for about thirty-three years' 
record have been collected for stations having a long record, about 
100 in all. 

A series of 481 charts, covering the interval from January, 1873, 
to December, 1909, inclusive, with corresponding annual charts, has 
been prepared showing the monthly and annual temperature de- 
partures from these longrecord normals for the United States. 
Copies of these charts are being printed, and when assembled will 
give a complete history of this important phenomenon for more than 
a third of a century. By using these charts the current short-record 
normals of any station may be corrected to  the corresponding thirty- 
three-year normal, and this will be nndertalren later. 

MARINE DIVISION. 

This division is charged with tlie ocean and lake meteorological 
work, the supervision of the wireless-telegraph weather service, and 
the work of the vessel-reporting service. 

While the collection, compilation, computation, and publication of 
all ocean meteorological data from vessels traversing the oceans and 
lakes are by law under the Weather 1311rea11, a duplicate of the infor- 
mation published by the Weather Bureau has to  be furnished to  the 
IIytlrogi-nphic Office of the N:~try Department. The  act making np- 
propr.i:~tions for. the legislative, executive, and judicial expenses of 
the G;nvernmerit for the fiscal year ending June  30, 1911, provides 
that- 

TTerenflrr tho pilot c.li:irts ~)repni*tvl in the ITydrogrnphic Office sllnll hnve 
cons~)icnonsly prinlrd Ihcrenn the following : " I'repnred from dntn furnlshed by 
the I-Tydrogi~iphic Office of tlir Navy I)epartnicv~t and by the Weather Bureau 
of the I)e~)artliient of Agricnlturr, nnd publislieii at thc ITydrogmphic ORlce 
undcr the nntIioibity of tlie Sccrcfnrg of the Nnvg ; " and :ill metrorological in- 
formnt ion iwi~lwtl by tlie We:itlic~ 1 3 i n w n  of tho Depnrtnient of Agriculture 
necePsni@y for nntl of the rhnrrirtrr of Rnrh informntlon heretofore usrd In the  
preparation of th r  pilot chtirts ~ h : i l l  ronlinnr to be furnhhed with all posslble 
expedition to thc I lyt1rogr:ipliic Offiw for i isr  i u  the prepnrntion of said chnrts. 



COLLECTION AND I)IS~Rll3UTION O F  DATA. 

The American consuls at 89 of the principal foreign ports have 
the Bureau in the distribution of marine forms, .cloud arid 

Ocean charts, and pamphlets of instructions, and in thc collection of 
meteorological observations from vessels. 

The Weather Burcau marine centers arc cquippcd with a standard 
mercurial barometer, thermometers, and shelter, and have a supply of 
all ocean meteorological forms, cloud charts, gnomonic charts, and 
meteorological charts. Assist ants have been assigned .to special duty 
In connection with marine work tit New York, Philadelphia, and 
Seattle; at the latter point the official will have supervision over the 
entire traffic entering Pugct Sound. 

During the year 2,168 vessels of every nationality cooperated with 
the Weather Bureau in reporting pressure, temperature, wind, and 
other meteorological data, forwarding to the Marine Divisipn in all 
about 10,000 weather report books. The data thus obtained are 
entered in the daily synoptic charts used in making the averages for 
the meteorological charts issued by thc Weather Bureau and in pro- 
Paring the information for tho pilot charts issued by the Hydro- 
gra hic Office. 

d lendars  containing useful informiition for captains and observ- 
ers were distributed to nll cooperating vessels, separate citlcndars 
being furnished for the Atlantic and Pacific oceans. 

CIIARTS I'RIPPARBD A N D  ISSUED. 

Uarm &NOIBTI~ cTI,wis.---rlllic tinily obscrvntions I'( 
vessels are entcred on these charts, which arc used in. t;racing stqrm 
tracks and in preparing statemcnts of average condltjons of wind 
and weather for publicntion in the pilot and metcorologlcal charts. 

I'IT,OT ANI) JIRTICOROT,OCICAT. crriln.rs.--'l'ho cntirc dnta for the North 
Atlantic charts have been revised and are practically complete. 
These charts contain normals of ressure and temperature covering 
a period of eighteen years; win c r  roses for twenty-fivc feys ,  per; 
centago of gales and calms for each 5" square,and pf fog  01 each 1 
square of latitude and longitudc, and lradc-wlnd limits, all based on 
a large number of observations. On the back of the meteorological 
chart for September the origin and course of the Wcst Indian l?urri- 
cane Qf Septembcr 16-21, 1909, are graphically shown and i t s  hlstory 
briefly wen. 

The fog data on t,he North Atltintic chart have been estcnsively 
used by Mr. IT. C. Thornson, engineer in charge ?f tll?e survey for a 
short-line railway and steamship i*outc to Europe, 111 111s report to tho 
governor-general of Newfoiindlnnd and others intercst cd. It is nlso 
noted that the English meteorological oficc has used our fog dntn nnd 
shading to n great cstcnt on their North Atlantic chart. 

The South Atlantic charts are publislied ryuartcrly, arid with ll10 
charts for the quarter for Septembcr--hTovcmber the data are com- 
plete, being based on normnls of pressurc for ten ycnrs, of tcl.nprrntura 
for fiftecn years, and of wind roses (direction and force with per- 
centnge of gales and calms) for twenty-five years,, and on the nvernge 
conditions of wind and weathcr and tiwh-wind limit?. 

The revision of the data for the North P:Lcific cliyts has bccn 
brought up to the year 1909. The charts now contam normals of 
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pressure for twenty years, of ternperature for twenty-one years, of 
wind roses (force and direction) €or twenty-five years, and of the 
percentage of gales and calms and trade-wind limits, all deduced from 
a large number of observations for each 5’ square of latitude and 
longitude. These charts will bo revised e:ich year and t~dditionr~l 
storm tracks entered thereon. 

Work on the monthly charts of the Indian Ocean is under way. 
Beginning with the month of Jtmuriry,. pilot and meteorological 
charts will be published containing (lata similar to that on the North 
Atlantic charts, including the paths of the more severe  storm^ an4 
the limits of fog. 

The compilation af data for a meteorological chart of tlie Great 
Lakes is well in hand. With Janiiary, 1911, a monthly meteorological 
chart will be published contnining all the meteorological features and 
the tracks of the inore severc storms th:~t have passed over that region 
each month for the last ten years. 

In  connection with the storm tracks traversing the North Pacific 
Ocean, I desire to invite :ittention to the kind cooperation of the 
Zilrawei Observator-y, in charge of Professor Froc, in furnishing the 
results of the compiled datu ;md study of PGre I-€. Ganthier in por- 
traying the approximate tracks of storms in the middle and higher 
latitudes of the North Pacific Ocean. The 13 ongkong Observatory 
has also given us valued material, while tlie India Observatory a t  
Simla, India, the Aristraliari meteorological service, the Weather 
Bureau of the Pliilippirie 1sl:NIs. and the meteorolo ical service of 
Canada have kindly furnished all available data. fiublications of 
the other meteorological services have been used for study and 
reference. 

WIRBIAldSH ’I’ElJ~~GltAI’II SEIWICE. 

On account of the falling off‘ in the nnmber of vessels leaving 
San Francisco, very few wireless observations were received there 
during the year. The service to Portland, Oreg., has been continued 
throughout the year. From 20 to 75  reports are received each month 
a t  that station, but the oficial in charge states .that only about 26 
per cent are of benefit in his forecast work, the barometer readings 
and wind and weather being of most value. More than half of the 
reports are received too late for use. These messages arc sent and 
received without expense to the Bureau, through the courtesy of the 
vessel captains, the United Wireless Company, and the naval wire- 
less stations. Many of the reports :ire received a t  Katalla or Cor- 
dova, Alaslia, and forwarded by cable free of cost. 

VESSEL REPORTINQ STATIONS. 

I n  addition to their meteorological work tthe stations at  Block 
Island, Cape Henry, Jupiter, Sand Key, Southeast Farallon, North 
Head, Point Reyes, Port Crescent, and Tatoosh Island are required 
to re orb all passing vessels, wrecks, and marine disasters and 
casua P ties, and to transmit all communications between masters, 
owners, underwriters and others interested. The stations at Cape 
Henry, Jupiter, Sand Key, Southeast Farallon, Point Reyes, North 
I-Iead, and Tatoosh Islana are equipped for signaling by the inter- 
national code, and a& prepared to transmit messages by telegraph. 
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Sand Ke can also send and receive messages by flash light (Morse 
‘Ode). Each station, immediately upon sighting a vessel, sends t - ~  
r?essage to the owners and the maritime exFhanges. All the sta- 
‘Ions cooperate with the Life-S~ving Service in rendering assistance 
to wrecks and vessels in distress. 

Cape Henry has 89 correspondents on its list, tho telephone being 
used in reporting to Norfolk and Newport. News. That office also 

erates with the Maryland l’ilot Association, and such vessels 

All iiaval vessels are reported to Norfolk, and in some cases 
to the, Navy Department at Washin ton. A daily list of vessels that 
Pass 1s sent to the press in Norfo f li, The office is kept open day 
and night. A flag 1s dropped clt no011 each day, giving the noon 
hour to the pilot boats and other vessels in the offing. A new code 

communlcating with tugboats of the Baltimore Chamber of 
Commerce that may be in the offing went into use in October, 1909. ?Q! night signaling purposes an acetylene plant will shortly be 
installed at Cape ,Henry. 

During the year Rloclc Island reported 16 passing vessels, J u  iter 
542, North Head 1,643, Point Reyes 1,131, Port  Crescent 334, &md 
Key 1,852 Southemt Farallon 199, Tatoosh Island 2,368, and Cape 
9:enry 19,+55, malring a total of 27,539 vessels. Often ench message 
lR sent to from three to six different interested parties, thus making 
the Work enormous. I n  addition to this, Cape Henry reported 12 
Wredlts, and 725 vessel orders were lieceived and delivered. 

only two complaints were made of oor service, and upon investi- 
gation they were found to be due to t Fl e fault of the vessel captains. 

As an instance of the efficiency of the service, the observer a t  
Pdint Reyes Light noticed that a vessel, the Charles Wilsolz, off the 
PO$, was rapidly drifting shoreward and was likely to be dashed 
against the rocks. He  at  bnce signaled the vessel, notified the San 
Francisco office of the Weather Bureau, and hoisted the distress 
Qgnal and the signal ‘‘want tugboat.” The steamboat Dis atch 

Letters of commendation of the vessel-reporting service. ware re- 
bed  from the maritime exchan es n t  New Yorlr, Philadelphiu, 

~ d t h n o r e ,  Norfolk, and Newport fews. I will quote one from New 
york, others being similar in their nature: 

we wish to express our apprecitrtion of the valuable services reiidered by 
the t’lrenther B U ~ ~ U  stations in reporting to UR tho movements of vessels, par- 
ticularly the Cape Henry (Va. ) and Jupiter ( z f l ~ . )  stntlona. The observers at 

stations are very capnble men nnd fully understand our needs in the way 
Of Prompt and accurate reports of vessel movements. 

as B 0 not burn night signtils are reported each morning by the pilot 

recogni&d the signals and went to the assistance of the he P pless 
V@Wl. 

LIBRARY. 

The additions to the library during the year numbered 1,291 books 
and separate amphlets, all of which have been catalogued under 
W h o r  and su i ject. The total strength of the library 1s now well 
Over 30,000 volumes. 

The more important meteorological contents of about 100 scientific 
Periodicals have been re ularly catalogued under author and subject, 

logues of both books and periodical literature have been published 
4 8  in previous years? se f ect lists of the current additions to the cata- 
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regularly in the Monthly Weather Review, constituting a running 

The following is a retrospect of the niore important literary events 
of the year in meteoroloa., as reflected in the growth of the library: 

The only general treatise on meteorology that has ap eared in 
America for several years was “ Descriptive Meteorology! written 
by the Chief of this Bureau and published early in the spring. The 
Smithsonian Institution brought out Prof. Cleveland Abbe’s ‘‘ Me- 
chanics of the Earth’s At mosphere-Third Collection,” compris- 
ing translations and reprints of most of the substantial contributions 
to this subject in recent years, together with a few earlier memoirs of 
great interest. The British Meteorological Office ublished an Eng- 

Adopted at  International Meteorological Meetings, 1872-1907,” which 
places in compendious form the results of international cooperation 
extendin over tho past thirty-five years. 

One o f ;  the most noteworthy ublications of the year was the con- 
cluding installment of the on1 Targe modern treatise on atmospheric 
optics, viz, “ Meteorologisclie B ptilr,” begun by the late J. M. Pernter 
and completed by I?. M. Exner. 

Dr. J. Hann ublished the second part of the much enlarged third 
edition of his ‘Handbuch der I-limatologie.” Important climato- 
graphic works included many additional parts of the United States 
Weather Bureau’s “ Summary of the Climatological Data for the 
United States, by Sections.” Two lar e works dealing with the cli- 
matography bf whole countries were G$. Roster’s “ Climatologia dell’ 
Italia,” and the text volume of “ Das Klima der Schweiz,” by Dr. J. 
Maurer and his oflicial colleagues. Two more parts of the “ IZli- 
matographie von Osterreich,” dealing, respectively, with Styria 
and with the Tyrol and Vorarlberg. were issued by the I<. K. 
Zentralanstalt fur Meteorologic? at Vienna. The winds of two coun- 
tries were discussed, especially with a view to the requirements of 
aeronauts, in F. Eredia’s “ I venti in Italia )’ and R. Assmann’s “ Die 
Winde in Deutschland.” . A valiiable contribution to the clima- 
tography of South Africa was published by E. Goetz in his ‘‘ Rainfall 
of Rhodesia.” 

The rapid growth of aerology-the exploration of the free atmos- 
here-was represented by several notable works, including Gold & 

farwood’s report on “The Present State of our pnowledge of the 
Upper Atinosphcrc,” presented a t  the Winnipeg meeting of the Brit- 
i9h hw)ciRtion ; n. Wagner’s “ T‘mperatnrverhiiltnisse in der Ireien 
Atmosphiire,” issuotl ns ~1 double niimber of Reitrige mr Physils der 
freien Atmnsplilre ; a publication of the British Meteorological Office 
entitled ‘( Thc Free Atmosphere in the Region of the British Isles; ” 
and A.  Berson’s “ Bericht iiber die acrologische Expedition des 
IZiiniglicheii Acronaixtischen Observatoriums nnch Ostafrikn.” 

A worlc on weat her forecasting that aroused much controversy was 
G. Guilhcrt’s ‘( Nouvelle mdthode de prevision du temps.” A new 
method of long-range forecasting mas described by S. D. Griboiedov 
in a memoir published in Russian and presented at  the National 
Congress of Meteorologists held last year in St. Petersburg. Of 
great interest to students of the history of meteorology WRS the trans- 
lation of Seneca’s “ Quzstiones naturales,” by J. Clarke, published 
under the title “Physical Science in the Time of Nero.” A most 

,bibliography of meteorology, climatology, and seismology. 

lish version of IIildebrandssoli L! I-Iellmann’s “ Co $ ex of Resolutions 
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useful bibliographic publication was the general author and subject JI 
to the Meteorologische Zeitschrift, volumes 1-25. Bibhogra- 

1:s of special topics included a re rint from the Monthly Weather 
l;"eYlew of Mrs. G. J. Livingston's. 'L&motated Bibliograph of Evap- J 
oration," and P. Brockett's " Bibliography of Aeronautics! the latter 
Published by the Smithsonian Institution. 

During the year the librarian visited several scientific and general 
libraries in Europe, including that of the Ufficio Centrale di Me- 
teorologia, in Rome; the Laurentian Library, in Florence; and the 
library of the ltoyal Observatory of Belgium, at Uccle. 

Total. 

40 
36 
41 
20 
17 
22 
25 
14 
10 
16 

258 
-- 

EXAMINATIONS FOR PROMOTION. 

i'msed 

_ 
37 
27 
40 
20 
16 
21 
28 
14 
11 
12 

22C 

The total number of examination papers received and rated during 
the year was 258, as compared with 223 during the preceding year. 
pollowing is the record in detail : 

Pebra- 
ary. 

14 
14 
11 
8 
f, 
6 
7 

2 

78 
-- 
- 

__ __ 
hlay* 

1G 
8 

11 
0 
4 

10 
P 

3 1  

8 :  

81 
- 

....................... pglhh rammar 
rithmefic. ............................ 

Elementary meteorology.. .............. 

Aetronomy. 

Advanced motewoiogy. 

;pg!ng::: : : : : : : : : : : : : : : : : : : : : : : : ................................ ......................... 
'rigonometry. ........................... 

physiology.. ..................... 

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

----- ___  .. - .  - 

' 10 : I  10 

4 3 4 3 

5 f 

7 I 12 
7 6 

4 
1 
0 

_I_- 

44 51 
- - __ - . 

- 

Failed. 

- 
12 
9 
1 
0 
2 
1 

0 
0 
2 

a 

38 

SCHOOL OF INSTRUCTION. 

The worlc of instructing .probationary appointees has continued 
along the lines pursued during the previous p r ,  except that more 
attention has been given to map mnking, especially the making of 
stencil or milliograph ma s. 

By the timo they have fhshed their course of preliminary instruc- 
tion at  the central oflice, the student observers have a fair idea of the 
method of handling official correspondence, and a nuinber of them aro 
quite proficient in sending and receiving telepppliic messages. Upon- 
arriving at stations they are alrendy qualified to make maps, take 
Observations, rerare meteorological forms, and perform the various 
other station x uties. 

Thirty-six inen rcceivcd instruction during the past year, and all 
but eight had been given station assignments at its close. 

DISTRIBUTING DIVISION. 

Owing to lack of funds the extension of forecast distribution dur- 
ing the year was n?uch smaller than it would have been could ad- 
Vantage have been taken of the many fuvornble opporlunities that 
from time to time werc presented. At its close the number of places 
receiving forecasts :it government expense was 2,180. In recent years 
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the greatest extension of forecast distribution has been made throu h 

through such cooperation that the distribution has been maintained 
without impairment . I n  fact. notwithstanding the reduced number 
of dhtributing centers receiving the forecasts at government expense. 
the forecasts have been made available to 537. 000 more telephone sub- 
scribers than received the service at the close of the preceding year. 
the total number now being about 3.681.000 . Funds not being avail- 
able. advantage could not be taken of any of the opportunities 
afforded by the extension of the Rural Free-Delivery Service of the 
Post-Office Department . 

The followin table shows in detail the distribution of daily fore- 

employed : 

the cooperation of telephone companies. and it has been main f y 

casts and specia f warnings in the several States by the various means 

Distribution of  daily forecasts ccnd specZal warnings . 

Alabama ................... 
Arizona .................... 
Arkansas .................. 
California .................. 
Colorado ................... 
Connecticut ................ 
Delaware .................. 
District of Columbia ....... 
Florida .................... 
Georgia .................... 
Idaho ...................... 
Ililnois ..................... 
Indiana .................... 
Iowa ....................... 
Kansas .................... 
Kentucky .................. 
Louisiana .................. 
Maine ...................... 
Maryland .................. 
Masaachusetta .............. 
Michigan ................... 
Mlnnesota ................. 
Misslssi pi ................. 
Missour? ................... 
Montana ................... 
Nebraeka .................. 
Nevada .................... 
New Hampshire ........... 
New Jersey ................ 
New Mexico ............... 
New York ................. 
North Carolina ............. 
North Dakota .............. 
Ohio ....................... 
Oklahoma ................. 
Oregon ..................... 
Pennsylvania .............. 
Rhode Island .............. 
South Carolina ............. 
South Ihkola .............. 
Tennwsec .................. 
Texas ...................... 
Utah ....................... 
Vermont ................... 
Virginia .................... 
Washin ton ............... 
West Vkginia .............. 
Wiaconsin ................. 
Wvominc .................. 

.............. I At govrrnment expense . 
I 

State . Forecaets 

35 
5 

27 
100 
11 
10 

0 
35 
34 
15 
120 
117 
142 
94 
44 
77 
13 
20 
10 
69 
75 
45 
31 
12 
75 

0 
14 
23 
11 

128 
81 
23 
81 
32 
9 

80 
2 

29 
63 
52 
63 
5 

13 
01 
2.5 
28 

108 
7 

n 

. . .  
Total ................ I 2, 180 

_- 
pedal 
mrn- 

2g . 
3 
0 
6 
44 
02 
0 
0 
0 

113 
31 
1 
1 
1 
5 
1 

32 
23 
1 
4 

11 
1 
5 
0 
1 

21 
1 
0 
0 

1 
45 
11 
0 

l(i0 
1 
1 

11 
0 
9 

10 
3 

23 
0 
4 
1 
7 
0 
2 

742 

in 

40 

. 

__ 
3mer- 
pncy 
warn- 
ings . 

139 
0 

107 
0 

l( i  
0 

52 
239 

0 
402 
221 
3 R 1  
175 
84 
49 
39 

68 
320 
181 
108 
146 
13 

217 
0 

33 
105 

0 
351 

93 
310 

10 
0 

137 
12 

105 
70 

28.5 
227 

44 
118 

51 
300 

E 

5 ,  52( 

an 
4n 

40 

ird 

a 

a 

.. 

.___ ...... ~ 

Wlthout expense to the United States by- 
._ 

Mall . 

1. 232 

1. 26.5 

177 
940 

923 
1.401 

111 
1. 725 
1. 010 
2. 161 

013 
2. 386 
2. 347 
1. 993 
1. 015 
1. 843 

(144 
1. 151 
1. 781 
3. 10s 

2. 314 
1. 205 
3. 436 
408 

1. 141 
74 

?. 974 

9ia 
1. aza 

78 
7. 100 

ino 
5. 8x0 

777 

722 
45 E 

3. R14 
47E 
94E 
807 

1. 18; 
1. 4K 
3N 
48: 

1. ‘28. 
7n; 
84s 

2. 62( 
12[ 

73. n4( 
- . 

tural 
lellv- 
cry . 

781 
0 

617 

914 
50 

290 
0 

220 

200 

2. 883 

832 

2 835 
1’818 
4’ 187 

no2 

2: 310 
806 
143 

475 
210 
348 

4. 100 
RH6 

2. 121 
60 

408 
0 

1. 400 
100 

0 
2. 194 
2. 030 
1. 919 

A30 
1. 104 

183 
1. 718 

0 
030 
183 

1 055 
1:18A 

001 
461 

2. 124 
1. OD1 

7 
2. 110 

0 

49. 295 
- 

‘elephone . 

13. 195 
7. 480 

22. 003 
101. 383 
38. 138 
72. 300 

4. 805 
20. ooo 
8. 268 

34. 350 
13. 080 

376 799 
175:400 
171. 389 
300. 709 
47. 505 
17 034 
14: 4OG 
7. 001 
9. 450 

210. 790 
137. 901 
34. 011 

304. 347 
6. Q11 

210. 717 
907 

2. 397 
27. 778 
3. 541 

332 505 

10 463 
540:137 

0. 994 i o  4rfi 
100: 46F 

1. 102 
10. 07f 
49. 174 
30. 344 
71 651 

20. 401 
31. 204 
11.02: 
34. 924 
55. MI: 
0. 71( 

3.080. 90: 

27:705 

34: 277 

Lailroad 
train 

iervice . 
- 

0 
0 
0 
0 
0 

138 
0 
0 
0 
0 
0 
0 
0 
25 
0 
0 
0 
0 
0 

77 
279 

0 
0 
0 
0 
0 
0 

15 
0 
0 

207 
0 
0 

24 
0 
0 
1 

13 
0 
0 
0 
0 
0 

12 
101 

0 
0 
0 
0 

802 
_I 

tallroad 
tele- 

m w h  . 

00 
0 

14 
0 
0 
1 

27 
1 

09 
140 

0 
17 
71 
0 

61 
1 

18 
0 
e5 
0 

387 
13 
0 

62 
0 
0 
0 
0 

179 
8 

163 
0 
0 

34 iao 
0 

440 
0 

38 
0 
a 

63 
0 
0 

72 
0 

17 
0 
0 

2. 169 
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TO show the status of the distributin work of the Bureau in recent 
Years, its growth, and by some metho % s its curtailment, the accom- 
Panying table has been pTepnred. From this statement it will be 
Seen that the teleplionic distribution has been materially increased, 
nojwithstanding the decrease of 190 in the number of stations re- 
ceiving forecasts n t  government expense. The mail distribution has, 
however, suffered n slight decrease. 

_. - _  

Einer- 
Rcncy 

wnrnlngs. 

---- - _ -  - - - - I - ___ 
' I At povcrnrnont oxponso. I 'C\'ittiont expense to Unitod States by- 

___- 

Mall. 

- 

Railroad 
train 

scrvico. 

2,423 
2,423 
2,514 
1,423 
862 
883 
602 _. 

Railroad 
tolo- 

graph. 
- 

2,066 
2 443 
2'146 
2:134 
2,138 
2,306 
2,169 

- -I -- 

83,039 
75,W' 

~82 ,400  
71,300 
58,008 
63,403 
40,295 

163,302 
404 798 

1,014:286 
1,YX5,005 
$553,007 .+, 143,986 
3,(iXO,UOB 

'903-4 .............. 
190-1-6 ....._._.._._. 
19Q5-0 .........._.._ 
1000-7 ......_......_ 
lQ07-8.. . . . . . . . . . . . . 
1908-9 ....._......__ 
lQOQ-lO.. . . . . . . . . . . . -- - 

It is estimated that of the $260,000 appropriatcd for telephone 
:en!?ls, telegraphing, etc., for thc ycar 1%)(3-10 the Bureau expended 

dlstribution of daily forecasts and special warnings iind for storm- 
warning messages approximately $73,000, or about 28 per cent, of 
which 25 per cent was used for thc dnily forecast service and 3 per 
cent for specinl .wtwnings of cold ITT:LV~S and frosts nnd for storm- 
Warning messages. 

$TORM-\\'AIIX'ING 1)ISPLAY STA'l'lONS. 

A storm-warning displi\;y st ution was established at  Rockport, 
&~ss., and arrniigenients mere completed for  the est~blishment of 
two otliers, one n t  Grniid M:wnis, Miiin., and onc at Singers Islmd, 
Michigan. Three cooperative storm-wrirning dis lay stations, viz, 

Onc paid iiiicl iiiiie cooperative. stations were is- 
continued. Those discontinued wcrc stntions at  which the informa- 
tion could be as readily and conveniently obtaincd from near-by 
Sources. The station at  Rockport, Mass., lins supplied an ?mportant 
need, and the 1)roposed stations in the western Lake Superlor region 
Will undoubtedly prove valuable additions to the system of storm- 
Warning display stations. 

The storm-warning display stations received the usual cnref u l  
attention, 130 having been inspected during the .year. 

A circular wns issued to all storm-warnlng distributing .centers on 
the Atlantic and Gulf coasts a t  the close of the year? haplng forwits 
object a revival of interest in thc plan of disseminating inform@!on 
fegarding hurricanes, with s ecial reference. to warnln peo le l m n  

Property. 

i Everett, Wash., Nenh Bay, Wash., nnd Vermilion, 8 hio, were chnn ed 
a paid basis. 

m districts in which unusual Y y high tides might cause f F  oss o life an 8 

2,07F 083 
2,15X 073 
2,180 767 
2,280 7R.t 

60Q 2,334 
2,370 782 
2,180 742 

I 

0,152 
(i,16Z 
5,998 
6,098 

, ~ , O B X  
5,008 
6,526 

77,005 
77,774 
70,710 
78,100 
70,154 
77,563 
72,121 
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A1 ena. Mich .......................................... 
J a n t i c  City N . J ..................................... 
Baltimore Mh ......................................... 
Block Isl& R . I ..................................... 
Boston, Mass) ........................................... 
Buffalo N . Y .......................................... 
Cape M L ~ ,  N . J ........................................ 
Charleston, S . C ........................................ 
Chlca o Ill ............................................ 
Corpus Christl, Tex .................................... 
Detrolt Mich .......................................... 
Duluth’ Minn .......................................... 
Eastpoit, Me .......................................... 
Erie, 1% ............................................... 
Escanaba, Mich ........................................ 
Eureka, Cal ............................................ 
Qalveston Tex ........................................ 
Qrand Haven, M1ch.a .................................. 
Green Bny Wis.0 ...................................... 
Houghton,’Mlch ....................................... 
Jacksonville, Fls ....................................... 
Jupiter Fla ............................................ 
Xeyw’est Fla ......................................... 
Los AngelEs Cal ....................................... 
Marquette, h c h  ....................................... 
Milwaukee Wis ....................................... 
Moblle AI; ............................................ 
Nantu6ket Mass.o ..................................... 
New Have& Conn ..................................... 
New Orleans La ........................................ 
New York ld . Y ....................................... 
Norfolk v‘a ............................................ 
osweg01 N . y .a  ........................................ 
Pensacdle Fla ......................................... 
Philadelphia Pa ....................................... 
Port Huron ’Mlch ..................................... 
Portland d e  .......................................... 
Portlend’ Oreg ......................................... 
Providen’ce R . I ....................................... 
Rochester k Y . a  ...................................... 
San D I ~ ~ O ’  cSl ......................................... 
Sandilsky: Ohion ...................................... 
San Francisco, Cal ..................................... 
SenJuan P . R ........................................ 
Saulte 5th . Marie, Mich ................................ 
.Savannah. Ga ......................................... 
Tom a Fla ............................................ 
Tolelo ’ Ohlo ......................................... 
WilmiAgton, N . c ..................................... 

ClevePadd, Ohio ........................................ 

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

Centers . Pald sta- I tions . 

0 
0 
3 
1 

24 
11 
1 
5 

25 
10 
2 
0 
5 
0 
1 
2 
0 
4 
0 
0 
2 
0 
1 
0 
1 
1 
9 
4 
0 
2 
3 
6 
G 
0 
4 
3 
4 
3 
9 
1 

0 
0 
2 

5 
4 
3 
0 
3 

n 

n 

. 

Cooper- 
ative 

s tatfons . 

1 
0 
1 
2 
0 
0 
1 
0 
1 
0 
0 
1 
4 
0 
0 
2 

11 
0 
0 
3 
0 
0 
2 
0 
0 
1 
3 
6 
0 
0 
0 
1 
2 
3 
0 
0 
2 
0 
5 

0 
1 
2 
0 
2 

n 

09 

Weather 
Bureau 

stations . 

1 
1 
0 
1 
2 
1 
0 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
0 
1 
1 
1 
1 
1 
1 
2 
4 
1 
1 
2 
1 
1 
fi 
1 
1 
1 
1 
4 

1 
1 
I 
1 
1 

a 

01 
... 

Naval 
wireless 
stations . 

0 
0 
0 
0 
4 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
1 
0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
3 
2 
0 
0 
0 
0 
0 

16 

a N o t  centers . 
STATION PUBLICATIONS . 

Early in 1910 the policy was adopted of discontinuing the station 
weather maps wherever the newspapers would underta&e their pyb- 
lication . The announcement of this purpose met wlth a cordial 
response from the press . The first “commercial weather map,” as 
it has been called. was published in the Minneapolis Journal on 
March 1 . Within the four months followiiig its publication has been 
extended to 65 morning and evenning papers in 45 cities. while 55 
additional stations will introducp lhe method as soon as suitable 
outfits can be supplied. which will probably be during the comin 
August . ublication the weather chart is place !I 
before the public twice dai P y. and reaches millions of people where 

By this plan of 
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it reached thousands before. Solno opposition to the plan has natu- 
rally been experienced in a few quarters where s ecial nrposes were 

for Purposes of study or for permanent file, the large Wasliington 
remains available to those willing to pay its subscription price. 

b e  no doubt that  the changc has resulted in vastly increasing 
the benefits of the map to the piiblic in general, while the savin 
effected by discontinuing the printin at  government expense wil 
W m i t  the extension of the work of t 5. le 13ureau along other liiies of 
usefulness. 

The publication of the duily weather bnlletin has been continued 
?t all stations lieretofore issiiing tliis form of report, with materially 
increased editions. 

served by the somewhat more elaborate charts F ' I  ormer y issued, but 

7 

EXAMINATION 01" ~lE '~EOROLO( ; I lCAL POILAIS. 

The rincipal record lrcpt :it Wcnthcr Uiireau stations and the 
record flept by coo crative obscrvcrs are csamined, and the accuracy 
Of. the data VerificEi) or corrected, by the examining force of the Dit- 
t r h t i n g  Division. These records were received,. examined, and veri- 
fied or corrected for 105 Weathcr Bnrcan stations and more than 
3,600 cooperative stations. 

TELEGRAPH DIVISION. 

The tele raph and telephone lines operated by the Weather Bureau 
h v e  been F rept in good order without any general repairs having been 
made. 

The line from Port  Crescent to Tatoosli Island, Washington, worked 
&ter than ever before. The line from Snn FFancisco to Point Reyes 
1s in poor condition, but as there is a coinmercial telcphonc line from 
San Francisco to  Inverness, which is but a short distance from our 
station a t  Point Reyes, i t  may be cheaper to make some arrangement 
with the Pacific States Telephone and Telegraph Company to pay 
them regular tolls on each message sent between San Francisco, 
Mount Tamalp is ,  and Point Reyes and do away wth  the govern- 
ment wire ~ltogether. This would save tlie rental of leased wires 
between San  Francisco and Mill Valley, as well as the expense of 
keeping the line in order. 

The lines and cables from Cliarlevoix to Beaver Island, Michigan, 
and from Glen IIaven to South and North Manitou islands, Michigan, 
have been kept in good working order by the life-saving crews with- 
out cspcnsc to the IVcatlw 13uiwu,  csc.cpt fa r  inntc~i*it i l .  'l'lir cablc 
between Cliarlevoix and Beaver Island was broken by the United 
States dredge General Gillaspie on August 24, 1909, and ?vas repaired 
four days later a t  small cost, the life-saving crew nsslstlng. 

The line from Alpena to Thunder Bay and Middle Island, Michi- 
gan, has been kept in good working order, but the poles are now 
seventeen years old and will shortly require cottinff off and resetting, 
and in some places new poles will have to be furnis cd. 

The submarine cable from ICcy West to Sand ICey, Florida, has 
woikccl satisfiictorily the entire year without repalrs. 

The line from Norfolk, Va., to I-Intteras, N. C, has been kept in 
good order during the entire year. The  life-saving crews, every I, 



32 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 

miles apart from Cape Henry to Hatteras, have rendered prompt 
and valuable assistance in this work. 

The Block Island line has worked excellently during the entire 
year and has been maintained with slight expense. 

The arrangements with the different commercial telegraph com- 
panies for handling the daily weather reports throughout the world 
have been very satisfactory. The average time of transmission to 
the central office from all oints is about one hour. 

Biireau is me11 up to &e. The government receipts Prom all lines 
for commercial messages handled during the year were $1,710.66. 

The requests for additional weather reports by telegraph from tha 
various observing stations were unusually numerous, exceeding those 
for any single year in tlie previolis history of tlic Eureau. W!ii le gub- 
lic requirements in this respect have been met as far as possible y a 
reorganization of the I3ure:~u’s system of “ circuit ” reports, the de- 
mands were more than could be satisfied with the present fund avail- 
able for telegraphic expenses. 

The work of auditin t R e telegraph and telephone accounts of the 

PUBLICATIONS DIIVISION. 

The Publications Division has continued to print and to supply to 
stations the necessary b1:irilt forms, maps, and cards, and has con- 
tinued the issue of the regultir ptiblicntions of the Bureau, such as the 
daily we:ithrr map, the Moiitlily Weather Review the Bulletin of 
the Mount Weather Obser-vatory (quarterly), the &ational Weather 
Bulletin (weekly :ind monthly), and the Snow and Ice Bulletin 
(durin5 the winter season). As heretofore, the Government Print- 
ing Office has done all the binding required by the Bureau, and has 
also printed a few reports that could bc more economically handled 
there. 

The material c h a n p  that was made in the cliaracter of the Monthly 
Weather Review during the year added so largely to its mechanical 
work that i t  became necessary to install a larger folding machine 
and an equipment of type-setting machinery. This permits a more 
rapid output of the printing office nnd has improved the typograph- 
ical appearance of the work. 

DIVISION OF SUPPLIES. 

In conformity with an executive order effective July 1, 1009, all 
supplies for the Bureau not covered by special de artment contracts 
for articles of a technical nature were purchase$ so far  as listed, 
under the contracts prepared by the general supply committee. As 
this inaugurated a system of unifying and standardizin the miscel- 
laneous supplies used in common by all of the Executive 6 epartments, 
and involved the setting aside of individual preferences, some fric- 
tion developed during the first year of its practical application, 
though in this Bureau to a less degree than might reasonably have 
been ex ected. I n  some instances out-of-town contractors declined to 

quality or unsuitable to the pur ose for which they were desired; 

ble to determine whether or not such articles were up to their ac- 
cepted samples. List prices with three or four discounts were also a 

fill sma I? 1 orders; in others the articles under contract were inferior in 

and as no samples were furnishe cf by the committee, it was impossi- 
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L.ocoti0n. l.:rwlrd. 
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............................ ............................ 

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

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

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

cost of 
bulltlillgs. 

- 
I'otnl cost. 

$l4.X4l.  R 1  
7,788. (MI 

14.720.44 
5,RDl.OO 
6 .  (110. u0 

15. on1. HO 
10.0R5. DO 
8.703.7.5 

10 0113. 50 

11,222.48 
12.378.22 
12, '504. oa 
9.040.55 

12.xx7.02 

ll.iD2.3D 
h .  1M. 76 
0,843.08 

11,!)7% I O  

14: 1:N. 55 

n. 472. sx 



Location. Ercctec 

l n ~ l q ~ e n ~ l ~ n ~ e ,  Cal. ..................... 
I<alispell Mont.. ....................... 
~~cwiston’,  io. ....................... 
Manl.c!o N C. .  ......................... 
Moorhchd ’hiinn. ....................... 
Mount T&nnlpnis, Cnl.. ................ 

Jupiter, ma.. ............................................ 
.......................... 
.......................... 

................................................. 
Cottage for workmen.. ........... 
I’hysicnl lalioratory .................................. 
Cottage and oflice.. .................................. 

Nantucket MRSS.. ....................................... 
Narragnnsdtt. Piw, R. I _._. ......................... 
Northfleld, V t  .............. ......................... 
North 1Jead Wnsh.. ....... ......................... 
North I%ttE, Nebr ......... 
Oklahoma, Okla.. .............. 
Pearia Ill ....................... 
point heyes Ligt ,  ~ a l  .......... 
Port Crescent ash.. ................................... 
Richmond, Vh .................................. 
S t  Joseph Mo ........................................... 
Sdnd I<cy,’ I‘ln.. ......................................... 
Saul1 81e. Maric, hlich.. ............................... ..I 
Sheridnn Wvo.. ........................... ...... 
8oulhcasi Firallon, (M.. .................. ...... 
Springficid, Ill. .......................................... 
‘I atoosh Island, Wash.. .................................. 
Washington 1). C ......................................... 
Yellowstone)l’ark, Wyo.. ................................ 
Yoma, Aris  .............................................. 

1R(i 

:+i;o 
R,W 
1 4 1  
(;(lo 
4211 

1802 
1wa 

b 1902 
1007 
190:i 

1904 
lIl09 

c lV0ti 
c I900 

1003 
1905 

b 1905 
d I909 

1909 
191E 
1004 
1!KN 
1!IO2 
I u00 
1VO(i 
1005 
1002 
1002 
19M) 
190!l 
1903 
1808 
1907 

1V02 

1904 
1‘3o:i 

ion0 

ion:{ 
i!in(i 

....... 

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

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

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

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

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

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

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

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

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

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

m a l  ............................................... 1 ........ 

i 

- 

cost or 
ground. 

1,863.16 
Ii60. 00 

4, 151.75 
u 101. 00 

Cost of 
oulldlngs. 

56,34ti. 90 
7,994.76 

12,270.24 
4,340. 00 

48, 0:rJ. 26 
8, 107.00 

11,Qli4.74 
7, 000. 00 
8,904.68 
1,9(KI. 00 

Y00. 00 
1,:ioo. 00 

37,621. Gl 
11,24ti. 34 
4,728.53 
8, 0:io. 50 

12,7!15.04 
R, x10. 13 
3,818.60 

IO,  620.26 
7,875.80  
2,875.00 

7:io. 94 
16, MI. n i  
I(\, 882. MI1 

(”) 
2,094.12 

12,089. 3 1  
6,211.2P 

10,2:NL 60 
G,Ml0.00 

174,!150. 79 
11,160.00 

1,5QQ. 00 

ili7,084. 25 

l,!;lli.lKl 

-__ 

$0 340 90 
10’014‘ 76 

16’709. 14 
I ’  010: 00 

4:340. 00 

710,733.20 

AnniiaI 
rent. Stdion. 

- -  - 
Alpcnn, M i d i . .  ...... 
Capc! M:iv N. . J . .  .... 
Clnllnrii Ilbv, \V:uh.. 
Del Tllo, ‘1‘6s ......... 
l h r a n g o ,  (!(110. ...... 
l‘lnl:~taff, Aris .  ...... 
Ilelena Mont . .  ......................... 
Ilonoli~lu, I1 awsii.. ..................... 

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

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

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

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

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

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

:::I ... 

:::/ 
... 

144 
5511 
720 

421) 

I 08 
610 
4x0 

i:nn 
x40 

Wiilrr. 
1 Imt, r l ~ n n e r ,  111:111, water. 
llcul, llght, water. 
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PERSONNEL OF THE BUREAU. 

The total numerical strengtli of the Bureau a t  the close of the fiscal 
year. was 6,805. Of this number inore than two-thirds rende:ed 
Service without cornliensation other than through the free receipt 
Of government publications. The increase of 285 over the figures 
given a t  the close of the preceding ycar was mainly due to the em- 
ployment of observers in connection with the extension of niountain 

investigation in the Western Statcs, although. more than a 
hundred were added to  the lists of special metcorologicnl observers 
and cooperative observers and correspondents j the number of em- 
ployees engaged in the remaining lilies of worlr remained practically 
‘Jnchan ed. 

The fistribution of the ’102 commissioned employees of the Bureau 
gave 210 to  tlie central oilice a t  T\Tnsliington and 582 to  the stations 
throughout the country. This represents an increase of G and 14, 
resPectlvely, in tlie record of similar assignments for t 1 i ~  close of tile 
Preceding twelve mont,lis. At the central ofice the distribiition of 
the employees among the several divisions rcinaincd practically :main 

Year before, escept in the Publications IXvision, whcrc :in in- 
crease in the amount of printing iiccessitntcd :~n addition of I, to  
the workilig force. At stations the tr:insfor of the clinintological 
h’Orlc from GiLlvcstoii to :inother point and  the ciirt,ailnicnt of special 
eval)Orntion studies at, Snlt Creek Bridge, California, caused the 
worlcing force a t  each of these stations to be rcduced by time, while at 
a liulnber of other points the force was lessened by one man tlirough 
transfers to stntioiis where tlic dem:inds for ndditioiial Iiclp had 
becolne imperative. It is a fact thtit both in the c~l i t ra l  oilice tilid 
at statiolis tho iI1crc:ise in the number of ciiiployccs has not been 
Prop0rtion:lto to  tllc iiicreasc in wor~c ; in other words, the operntjons 
Of the JVeather nnreiLii have been so cii1:irgcd during the p ~ s l  year 
as to require 1iiorc worIr tIian foimierly froin each nrcmbcr of its 
COmniissioncd force, despite the fact, thnt tlic nnnibc~. w i s  incwased 

111 the cl:Issiiictl scr\Tic(1 of t11r 13iirci1it t ~ icrr  w t ~ w  -I 1 1 i 0 1 ~  ~)WIIIZI-  
nent appoiiitmciits, including tliose ciTccted by t~wisfer iiiid rcin- 
Staten~ellt, :)lid ’i nlore tcnlporary appointments t h m i  in t hc prcccding 
Year. ‘rile promotions ciru*ing the s:Imo peyiocI+Z :itJ tlicl contrnl 
O f h ?  a1id 120 :It ht:Ltio1is-wxc Sewer by 5!) tlxin in the yeii1* bci’ore. 
411 promotions but I, were nindo t,o the nest liigher gritdo; of t h o  
@xccptions noted, il resulted t hroiiph the assignment. of * especially 
nWitorious einployees t o  cliargih OS ~mportant  :\t,ions 111 lnrge cities, 
Fhcrc the enlarged dllties and Iwponsibilitics c:illed for npl)rccitible 
lncrcahes in comperis:ition, and the rerii:iining instniico 1~:lr t h a t  of :L 
central oiiice cmploycc possessing p ~ r t i c u l : ~  qnxliticnl ions for the 
duties to \\rliicli assigiicd. There were 53 vo1unt:~ry rcsi$n:il ions in 

classifiecl service during the year, or 11 more t h 1 1  111 the pre- 
ceding twelve months. 13y far the larger part was in the siibc~lericnl 
force, especiiilly :binoiig tlie messengers iind messenger boys, wliicli 
h s  to have been expected, :L less stnbility naturiblly belonging to the 
lower and less rcniuncrtitive grades tlirin elsewhwe. A loss of 8 
W m t l y  appointed assistant observers through r e s i p t i o n ,  however, 
bas larger than loolced for, and, in view of thc tune m d  nttrntion 
required in their preliminary training, morlred to  tlle disnclvmtnge 

20 during that  period. 
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of the Bureau. In order to better this condit~jon recommendation 
was made to  the Civil Service Commission, and favorably acted upon? 
that  only unmarried inen be eligible for appointment as assistant 
observers, owing to the low entrance salary as well as to the fact that 
in the earlier years of their service these appointees are liable to  be 
moved from station to station frequently and a t  short notice. Of the 
103 xobationary appointments made during the year all but 3 suc- 
cess i? ully completed the six months' trial period. Niile undesirable 
employees were eliminated from the classified service during the 
year and 23 reductions were made by way of necessary discipline of 
for other sufficient reasons. 

I n  the unclassified service there were 5 permanent and no kin+ 
orary appointments, as cornpiwed with G pernianent and 1 temporary 

€or tlie preceding year. 
The  absence record diflered but slightly from that for the calendar 

year preceding, there having been a fraction of a day less, both fog 
siclrncss and %or nnnual leave. the averagc for the entire scrvice 
considered. 

There were 8 deaths in  the cominissioned force of the Bii~*eau, US 
against, 3 for  the year bofor.r. Tho list includos Prof. Etlwnrcl B4 
Garriott, through whose death, on May 13! 1910, the Bureau lost one 
of its most valued officials and the science of metc?orology tin able 
investigator and enthusiastic st udent. Professor Ckrriott had for 
years been in  rhnrgr' of the €orecast division of the ccntrnl ofice. 

CHANeES IN THE FORCE O F  THE BUREAU. 

CLARBIF1I:I) HI 1~vlcl.. 
Bp1)ointniwts : 

L'rol,:1 t IOIlil ry- 
Coinl)ositors, :it $ 1 , 2 ~ _ -  . . . . . . . . . . . . . . . . . . . . .  ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4 
~'rintcrs, :it $1,000 _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _  6 
S~t i l lcd  mec*li:tnic, :it $1,000 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ L _ _ _ _ _ _ _ _ _ _ _ _ _ - - _ - _ _ _ _  1 
Clerk, :it $!I00 ___________-_________-----_-__--_-----___-------__ 1 
.4ssist:int obserIcrs, :it $720 _ 41 
('tlrpcltter, nl $720 _ _ _ _ _ _ _ _  3 
1kp:iiriimn, :it $720 _ _ _ _ _ _ _  t-  1 
W:lt('lllll:ln, rrt $720 _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - _ _  .__________________---_-__ 1- 
I"ircmcr1, nt $720 2 
l'oldrm :iiiil ferdei*s, n t $030 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ^  _ _ _ _ _ _ _ _ _ _ _ _ _  9 
S1;illcil Inl,ol~crs, t1t $450 ____________________--_______-__-- - - -_-  3 
~rssetiger bops. t i t  $450- 3 
Alcssengl~r boys, :it $SCi0 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ -  _ _ _ _  37 

103 
_. - 

Trriit sfm- 
Ihtgiiieer, :it $1,200 ___________________________________________-_  3 
1'1~illtCT, at $1 000 1 
Mcsscn;.l~r*, :lt'$c!00 _ _ _ _  _ - -___________________-__________-- - - - -_  

-4 

3 

printers, at $1,0oO . . . . . . . . . . . . . . . . . . . . . . . . .  _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 
Assistant observers, at $1,000 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  2 
Assistant observer, ot  $720 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 
fiIcsHengcr, at $600 _________________________________________---- 1 
Mcsseiiger boy, :it $480 _________________________________________  1 

I 

d 
Reinst a 1 cni ent- 

d 

d 
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UNCLASSIEIED SERVICE. 
Appointments : 

1 
3 
1 
6 

d 
1 + 
9 

Unsatisfactory services ______--_________________________________ 1 

6 
=s: 

Permanent- 
Unclassifled laborer, at  $480 ______________________________-_-_-- 
Student assistants, at $ 3 0 0 ~ ~ _ ~ _ _ _ ~ _ _ ~ _ ~ _ ~ ~ ~ ~ _ ~ ~ ~ ~ ~ ~ ~ ~ - ~ - - - - - ~ - -  
Charwoman, a t  $240________-__________-_________-____-____-__-  

/ 

Promotion (to the next higher grade)__________-__________---__________ 

Resignations : 
Voluntary______________----__-_-____________-____-____-___________ 
Required because of- 

Unsatisfactory conduct_-_-_-----_-_---_________-_-_--____-_-_-- 1 
/ 

Remov:il : 
Cause- 

Position filled by a classified employee _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _  1 

ABSENCE. 

Auerage number of daus per emplouee during calendar year 1909, 

_ ~ _ _ _ ~ _ _ _ _ _ ~  
Station (99 per cent rnalos). ......................................................... 1.0 
Waghington, D. C.: 

Males.. ......................................................................... 6.4 
Females.. ...................................................................... 7.8 

Entire sorvlco.. ..................................................................... 2.2 

STATISTICS O F  THE SERVICE. 

The following tables show the numerical strength of the Bureau 
and the highest, lowest, and average salaries paid in the commissioned 
grades : 

Numci.tca1 strength of the Weatlror Bureau Juiao 50, . l ! ) lO .  

At Washington, D. C.: 
Classificil ___________________________________________-___--__ 199 
U n c l a s i s i f i e d _ _ _ _ _ _ - ~ - _ _ - - _ _ _ _ _ _ _ _ _ _ _ ~ _ _ - _ _ _ ~ ~ ~ _ _ ~ _ _ _ _ ~ _ _ _ ~ _ ~ ~  11 

- 210 
Outside of Washington, D. C.:  

Clnssiflecl-----_-___--__-_-_____-_-_____-________-_--_----_-- BOG 
Unclnssifled_--____--____-----_____-___-___----_-----_-____-_ IO 

- lis2 

~ o t a l  coniniisaionec~ employees _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  792 
J 

Addltionnl enlployeeR outside of Wa~hiiigton, n. C. : 
Storm-warning displaymen -________________________--_-__-__- 181 
River observcrs- - -___-_____________-__~-___-_- -___-~-_-_- - - -_  392 
Cotton-region observers __-___________________________________ 11 7 
Corn and wheat region observers _____________________________  130 
Iiainfall obfiervers-_-___--_____-____-_-_-___~_-_-________..~-- 107 
Sugar and rice region observers _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  7 
Special nieteorological observers _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ _  - 74 
Specinl cranberry-mnrsh observers ._ . 4 



16 
11 
10 
7 
11 
4 
13 
0 
41 
3 

7J 10 
11 
2 
4 
5 
0 
C 

31 



40 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURP. 

Orades. 

- - __ I __ 

JIIIIC ao, 1010. 

Hlal,ons. Washington, 

___--___- 
D. C .  

- - / 

Clwsslfled grades: 
Highest salary. ...................... ................................. .......................... : ...... 
Average salary.. .......................................................... 
Lowest salary., ...................... 

Highest snlary ............................................................ 
Lowest selary 

Uncliissified grades: 

............................................................. .................................... ............ Average salary.. 
_____ l _ l ~ _ _ _  ---.--~--._.__I____._.--_I_ 

$3,000 
300 

1,036 

720 
240 

3 Y O  


