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REPORT OF THE CHIEF OF THE WEATHER BUREAU. 

U. S.  DEPARTMENT OF AQRICULTURE, 
WIMIYUCI~ BUREAU, 

Wasl~ington, D. C., September 2?Sl 1908. 
SIR: I have tho lionor to  submit a re ort of t,lie operations of the 

WILLIS 1,. hiooim, 
O&f of Tlieatlier Bumau. 

Wcatlior Bureau during tho fiscal ycnr t Tl at ended June 30, 1008. 

IZon. JAMES WILSON, 
Sccretary of Agriculture. 

RESEARCH AT EdOUNT WEATHER. 

As stated in my last report, tlic ndininistrntion building WIS totally 
destroyed by iirc Octo1 cr 23,  1907. Thc dcstruclion of the living 
quartcrs madc it irnpcix,tivc to slicltcr 11w employees in such 

portions of t l in  fnrm cottngc, Ihitlierto occnpicd by the lnl)orcrs, and 
of tho power lioiis~, tlic I.ni-11, and th(1 stn’ lo were utilized for slcc ling, 
eating, nntl cooking nrposcs. TVitjli onc csccption tlicso .built ’1 ings 
were not suita1)lo for Yiving quarters, especially during tlic mclcnient 
wcntlicr tlint prcvnils rtt h u n t  Wcntlier in thc winter sonson. Not- 
withstnnding this fact tlio work of tlio ol~servatory wns carried on 
without complnint nnt l  with no nintwinl curtnilment. lJndcr tlie 
circunist nncos, howover, i t  was impossi1)lo to  enlargo tlie scope of 
the work. 

Tho nctivit,ies of tho year rnny he classified uridcr the following 
hcncls : 

as could 1)c tcmporarily ndn )tcd to living ~purposcs. 

r m L Y  MmtcoItoLoarcAr, omicitv~mms. 

Regular twice-ddy 01 scrvntions of rcssurc, tempern t iirc, humid- 

gi-npliotl to tho  cenirnl office in Wnsliington Tor tho usc of tho Porccast 
Division. 

ity, wind, and wctitl ic~r wcrc ~iindc. rfl lieso o l a rvn  tions were telc- 

UPI’EII-AlIt ItESICBItCII. 

During tlio ycnr tlint, endctl Suno 30, 1908, rccords of pressure and 
t c m p r n t  ure w c r ~  ol t iiinctl tlnily, csccpt Suntlny , 1.y nictiiis of kites 
ant1 capt ivc bnlloons. I’licsc, records wcrc computed for each day 
so as to  show all pcculia~*itics or cliangcs in the tcn~pcrntura gradient 
or air curi-cnts, nltitiitles of clouds, tlcptlis of cloud mid fog layers, 
and tho liighcst points reached. Tlio td)ulated results, togethor 
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4 ANNUAL REPORT8 O F  DEPARTMENT O F  AGRICULTURIL 

with observations and conclusions deduced from them, have been 
published in the Bulletin of the Mount Weather Observatory. Two 
numbers of this publication have already ap cared, the third is nearly 
through the press, and the manuscript of &e iourth is about ready 
for the rinter. Daily u pcrTair data are also telegraphed to Was11- 

%?he records are for the most part obtained by means o€ kitcs. On 
occasional days, when the wind is insufficient for kite flying, captive 
balloons are used. The mean altitude obtained durin the year With 
captive balloons was 2,357 meters (7,732 feet). d t l i  the instal- 
lation of the new kite reel, designed to carry 15,240 meters (50,000 
feet) of wire and to run at  rates of speed varying from 0.45 meter to 
4 meters per second (1 to 9 miles pcr hour), the ohservatory will be 
well equip ed for kite flying. 1Bc balloon ascensions during periods 

u per-air records continuous. Their need will justify the cquipinent 

balloons, and with a gasom( r suitable €0; storing the gas that has 
been used in an asccnsion. At present this gas is wasted, and tho 
capacit of tlic gas plant, is insufficient to pmnit  the use of more than 

advantage. 
The only records now o1)tained arc those of temperature, prcssip, 

and wind direction. Instruments have been ordered, however, which 
will record the relative humidity also, and plans arc being inade to 
secure a rccortl o€ the wind vclocities in tlie uzpcr atmosphere and to 
make the lutes and balloons a means of stu ying the electrical (:on- 
ditions obtaining a t  similar heights. 

The observatory also cooperates with tlie International Commis- 
sion of Aeronautics in its endeavor to secure on fixed clays upper-air 
data €or a number of stations in the Northern I-Iemisplicre. 

in ton P or the Forecast 8 ivision. 

of very hg f it winds are of great importance, in that they make the 

o f thc observatory with the means of making and repairing its own 

one ha1 i oon in an ascension, while two could often be used to  great 

WORK OF MAGNETIC OBSERVATORY. 

The work in tcrrcstid Lnametisnl \.yas interru ted and seriously 
set back by the burnin )* of ail its records in the Ere that destroyed 

opportunity to  rearrange and improve the operation of tho Wild 
magneto raphs. In particular, the two horizontal intensity magneto- 

south components o€ the horizontal intensity, as recommended by 
the international commithe. 

rovided with clectro- 
a t  frequent intor- 

vals. These coils are of the type used on tlic niagn_ctographs designed 
by Ad. Schmidt for tlie new magnetic obsrrvatory a t  Soddin." The 
work of standardizing tho magnetometcr and tlic magnetographs has 
been taken up and the constants for the Wild magnetometer have 
been determined with sufficient accuracy for the current reduction 
of the absolute Observations. Mors accmrate determinations will 
result as the new apparatus just received is put into use and the num- 
ber of observations incrcases. The temperature and distribution 

the main building. In  B eginning anew, advantage was taken of the 

graphs o 8 that type were oriented to mgister the east-west and nortli- 

All of the magnetographs have now been 
magnetic coils €or determining their scale va 

a Zcitschrift fiir Instrumontenkunde, May, 1907, p. 137. 
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cpefficients are bein determined from the regular weeldy observa- 

number of observations. 
The scale coeficients of the magnetographs have been accurately 

determined. Preparations are now being made to obtain the tem- 
perature coefficients of these instruments by subjecting them to 
artificial variations of temperature in an air bath, the temperature 
of which can be controlled automatically. 

An account of the methods and the instruments used in these 
experiments and a summary of the results obtained are being pro- 

ared and will probably appear in the Bulletin of the Mount Weather 
bservatory . 
The tabulation of the hourly values of the magnetic elements 

from the photographic records has been begun and will be carried 
forward to such a point that it will only require the application of 
the temperature correction to  obtain the true values. 

Action has been taken to secure from the magnetic observatories 
of tho Coast Survey and from a number of foreign observatories data 
for the investigation of the time relation of the beginning of .mag- 
netic disturbances in the diii’erent laces on the earth, from which It 

mode of progression of those disturbances that are beliovod to pro- 
ceed from the sun. 

tlons, and a higher k egree of accuracy will accrue from an increased 

8 

1s hoped to obtiiin results that wi Y 1 throw light on the nature and 

SOLAR PHYSICS. 

The work in solar physics as conducted at  the present time consists 
in the measurement of the amount and intensity of solar radiation, 
the degrcc of absor tion of the earth’s atmosphore, and the polariza- 

data and an empirical formula developed by Prof. 14. IS. ICimba11, of 
the solar constant or tlie heat received at a point just outside of the 
earth’s rLtmosphere. The ins trumental e uipinent includes two 
Angstrom yrheliometers and a Yickering p&,rimeter, t o  ether with 

solar radiation are obtained, which, with other data, including the 
va or pressure, may make it possible to coni uto the solar constant 
a n i ,  finally, the amount of absorption by t i e  P earth’s atmosphere. 
The w o ~ k  is facilitated by the use of reduction tables and es ociall 
by the employment of a diagram that shows the air masses t R i Y  rougi 
which the sun’s rays pass a t  different hours of the day and for diifer- 
ant doclinations of the sun. 

This work was begun a t  Mount Weather in September, 1907, and 
observations have been taken every day since, with the result that 
up to July 1, 19OS, thirty doterniinations of the solar constant had 
been made. An extra pyrheliometer is used in making comparative 
readings to detect any changes that may be taking place in the con- 
stant of the station instrument. Readin s wlth &e Pickering 
polarimeter have been made on every day, t u t  thus far these have 
not been reduced. 

During the ensuing year it is planned to continue observations 
along the same lines as heretofore. 

tion of blue sky ligit, f 

a storage E attery, a mil-ammeter, and a rheostat. Va P ues of the 

and in the determination, by means of these 
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SOLAR RADIATION. 

Atmospheric conditions of temperature, moisture, and sunshine 
may be said to control almost completely the growth of vegeta.tlon 
in enoral. 

8bservations of temperature and moisture have been made by 
meteorologists for many years, but measurements of solar radiation 
have been almost entirely restricted to  laboratory investigations, 
and even then nothing has been attcmptcd on a scale suflicicntly 
comprclicnsive t o  show the radiation availnble during t h o  entire 
day or during tlio growing season. Iloretofore apparutus ca &IC 

and instruments desimod to meet tho re uircmcnts can bo uscd 
successfully only by oS;servers of cxccptionrt 1 training 

An instrument that promises to give good restilts and which 
records continuously tlia to  tu1 radiation rcceivod from the sky, as 
well as from the disk of tlic sun wlicn not oI)scured, hits becn pro- 
cured and will be tested by the Instruincnt Division to  determine its 

of giving in reliable form the data required have not been avai P able, 

reliability . 
The records from this instrumcnt will show d t~v  bv dav the total 

radiant energy upon each unit of area of tlie s&&e of t ~ i o  earth, 
and such data summarized for diflcrent regions should bo of value 
when used in connection with studies of tlic growth and tlcvelopinent 
of plant life. 

SOLAIL CONSTANT, 

A phase of this problem of tlic imasurcmant of solar radiation lias 
been tlie subject o! several years’ study by Professor Kimbnll- 
namely, the tletcrmmation of the total liettt that roaclm tlicl outside 
limits of the earth’s cttmosplicrc. It, is only within rcccnt ycnrs tlint 
scientists lisve been able to  tlcmonutratc tliat tho solar radiation IS 
variable. One outcome of the studies conducted a t  the ’VVratlicr 
Burcau has been to inalte plain tlic errors of tlia appnrrhtus hereto- 
fore employed in tlicse invcstigutions. At tho  suggestion of Pro- 
fessor Marvin urmngrments have h o n  intitle to i isc f~ spcciril type of 
electrical pyrlieliomrtcr, with wliicli it  is hopctl to aLtain g r c h r  
accuracy antl to avoid tlie tlctrriorrttion with ugc tliat is charactor- 
istic of tlic oItler apparrttus. 

RTUDY OB’ APPARA‘I‘U Y. 

In July, I!)O7, a srrics of comparativc rradings was obtained from 
the Angstriirn pyrlinliorncter nnd the Smitlisonian actinomctcr. l n  
December lollowing two additional insti*uiiients were reccivcd from 
Angstriim, tho  constants to one of which 110 liad tlotern~inetl with 
care, and in a,ccortlance with Iiis suggostion this instrument lias been 
preserved as a s t tmlnrd.  In Pchruary, 1908, n scmntl series of com- 
parative readings from Angstriim and Smitlisonian instruments was 
obtained, antl the fact cstrtblisliotl that the rcdiiction factors for 
Angstriim pyrlicliomoters change slowly wiili age. 1Cil’ort lias been 
made to obtain an instrunirnt not subiecf, to  tliese CIianges, and an 
order litis been placed for II new p rliclioincter, the essential €eatures 
of which have been suggcs tot1 by Krofessor Marvin. 

At present eye readings o€ the pyrheliometer aro made nt frequent 
intervals whenever the sky is free from clotids, and the data obtained 
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are tabulated, so as to show the rolntive amounts of solar radiation 
received at different sonsons o€ the year nnd in different years. It is 
not possible by this method to obtain continuous rccortis of the quan- 
tity of solar rndintion received under all sorts of ntmosplieric condi- 
tions. A Callindnr recorder, designed for use in connection with a 

In 
its present form the instrument records the rndintion received from 
the entire sky. 

win1 form of pyrlielionietcr, is now being tested, anti it is hoped 
with it the desired continuity of recortls niny be obtainctl. 

Nl3W POltNtlT,A FOR CO&lPIlTIhU T I T E  80Lhl< CONSTAN’l’.  

to  3 0 ~  t~bovc tIi(3 horizon, ~ m ~ v i d e d  the watcr-vnl)or content of‘ tlie 
r~tmosplicre :It t?lir, s i~~zic  tinic is nlso luiown. This for~iiiili~ Itns been 
npplieci to  ~~jrhc~lioinctric obscrvtLtions obtained n t Wnsliington on 
69 difl’ercnt occ:wions between Deceiizlcr 22, 1005, nlid June. 30, 1908, 
ant1 to o1)servntions ol)tnincd $1 t Alount Wc:ithcr on 36 clill’crcnt 
occ:isioiis h t w c c n  Soptcn~hcr 21, I O07, ruid Jnnc 30, I 90s. T h o  
mcim vnlue of tlzc solar ronstniit 21s co~iiputrtl for 1)o t l i  st:itions is 
in close ngrcrnicnt with t lie iiicnii vc11iic ol)t,:bincd 1)s Abbot o i i  Mount 
Wilson in 1905 m t l  1906. 

Tlic results of instrunicntiil COIII]I:L~~SOIIS, t lie rctluccd pyrh 1‘ iom- 
ctcr obscrv:itions, niitl tlic computed vnlucs of tlie sol:ir c ~ ) n s t i ~ ~ i t  
hnvo 1)cen 1ml)lisIiotl in the Ihillotin of tlic Rlount Wcntltcr 0l)serva- 
tory, vol. I ,  pwts 2 mtl 4. 

Considcrn1)lc c1iscrcptinoic.s exist in the vnlucs of tlie solitr coiwt mit 
co~nputctl from observn t ions on diffwcnt days, :ind cvcn from obsrr- 
vations iLt Mount Wontlicr tint1 nt Wnsliington on the s:i~nr, t h y .  111 
most, c i w s  tlicsc arc trncoablc to tlia unstoiidincss of the ~~tinospliero. 
The forniuln cinployed, in coninion with nll forniuln: with u-liicli we 
nro fnmilinr, nssun~cs tlmt i~tiiiospliori~ condit ions :ire iiniiorm (hiring 
tlto period of  observation, wliicli usunlly lasts t,wo It ours. Siicli contli- 
tions probnlly (lo not, occur in the eastern pnrt of tlic TJnitrtl Sttltcs 
more thnii t m  or twelve times during tlic co~irsc of the year, n n t l  iilnmst 
never during t l w  siiniiner ~nontlw. It is tliorcforc Iiolwd t lint, if 
tlio iicw appriratiis orclcrcd provcs sntisf:i ory, iirr;~n~viiiei;i s oiiii 
be made t o  ohtniii obsrrvntions nt some point in tlic nritl Sou tliwest, 
whore it is belicvcd fnvornblc co~idit~ions 1xcv:iil 011 :L nitijority of tho 
days tlvoughout tho yc:u. 

The licntlqunrtors for soltir rndintioii invcstig:i tdcuis were trimsforred 
from the centrnl ollico to Mount Wetttlirr, Vn., on July 1, 190% 

UPPER-AIR OBSERVATIONS AND WEATHER FORECASTS, 

In previous ye:~rs uppor-inir obscrvn ticnis lor t h o  st utly of tlicl forc- 
castor were tolegrnplicd froni Rlount, Went hcr to TV:tsI~ington at i1~0.g- 
ulnr intervals. During tlic ycnr that ontlctl June 30, 1 !)OX, tlicy were 
telc,nry~lied tinily. T h e  clinrtxtor nnd specinl vnluo of ilirso obscrvn- 
tions in their npplicntion to priict,icnl weiitlwr forccnst iiig and the 
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manner of utilizing them are illustrated by the following extracts 
from-the general forecasts issued at  Washington: 
Muy I ,  1908.--Thc cold weather of tlic last few days has reached its climax, and will 

doubtless he followcd within thc. next few days by considerably higher temperatures 
east of the Mississippi. The kite observations to-day at Mount Weather at an eleva- 
tion of about a rnile above the station showed a temperature of only 10' above zero, 
or a fall of 25' in the last twenty-four hours. This would seem to indicate a slow rise 
on the surface during the next twenty-four hours. 
Ma?/ 6 ,  19OR.--Slinve the beginning of the prrsrnt rainy spell it has been iiiipossible 

to get the kite8 at  Alount Wcatlier inore than 3,200 feet above tlie niountain, thus 
indicating the existence et tliat level of a considerable slraturu uf calm or liglit winds 
and a temporary suspension of the characteristic west-rast moverncnt of tlie upper air 
in these latitudcs. This is the proba1)le cx )lanation of tlic failure of tlic Mississippi 
Valley storm to advance eastward. To-nigh's reports show, however, a well-devel- 
Qped storni center in soutliein Indiana, with a tcntlcncy to move northeastward by 
way of the St .  Lawrence Valley. Sliciuld it niovc a~ indicated, the great cloud blanltet 
that has covered the coiintr cad of the Missiscri pi since Monday last will lie lifted 
by Friday inorning, and h i g ~ w  temperatures wilfprevail. 

%ug 18, 190S.-The ltitc  night^ at Mount Weather (luring thc last few days have 
reached only small clevatiorir? almw tlie mountains, thus indicating, as on a previous 
occasion during tlic month, the existence of a consideralde stratum of calm or light 
winds ahout 2,000 fect e l m w  tlic mountains, through which the kites can not pass. 
The surfacr windH iri IJOth cahes were from the cast. 

A return of the stagnant conditions that prevailed during the 
latter half of ~ / I I L Y  was noted on June 3. In  each instance unsettled 
and rainy weatlier was experienced over the eastern portion of tlie 
country and tlic surface winds were from the eastern quadrants. 
June 15, 3908. --l'htx kite flight a t  Mount Weather to-day reached an altitude of 

nearly 2 niilc4 above the station, at mhich elovation thr  temperature was 31', wliile 
at the surfare it wa9 G5'. 

The rains nnd cooler weather that reached the Atlantic States ?n 

June 22, f908.- To-day the kite at Mount Weather passed through a warm O ~ ~ U I I L  
of air at an clcvation of 1,500 feet above the station, where the temperature WXR 75', 
or 7' higher than sf the eurface. The warm air did not cxtend much above 7,500 feet, 
and from that rlcvntion up  to 5,700 feet above the station the temperature fell JS'. 

On this datc a warm wnvc covered the country emt of the Missis- 
sippi. On tlie following date, June 23, there was not suficient wind 
to fly a kite nnd it hocrtme necessary to  use a captive balloon. The 
latter showed an almost uniform decrease in teinpcrature from 84' at 
the surface to 61' at  an elevation of 7,800 fect. 

June 20, 19OX.-During tlie kite flight at Mount Weather to-day an altitude of 16,300 
feet m e  reached, at which elevation the temperature mas 20', while at the surface it 
was 74', with wcfiterly winds. 

The weather inap to-night is of the hot-weather type-high prcssure in tlie Aoiitheast 
and low over the north and northwest. As a consequence ternperatrrree are much 
above the sensxial average over the entire country cast of the Rocky Mountains, 
except where local thunderstorms have afforded temporary relief. 

JILZIJ 8, 1908.-TIie vigorous circulation of the air in the higlier levels above Mount 
Weatlier that characterized the closing days of Junc has now given way lo stagnant 
conditions thnt make it necesmr to use captive balloons instcad of ltites in sounding 
the air. The ascension to-day siowed a uniform fall in temperature from 76' a t  the 
surface to 58' at  an altitude of 6,400 feet above sea level. 

July 19, 1908.-The kite flights on Mount Weather to-day showed, as on a previous 
occasion under similar conditions, a marked teniperature inversion about 1,500 feet 
above the earth's surface. At that level it  would tieem that nocturnal radiation is not 
effective in lowering the night temperature as on the earth's surface. 

The outlook is for slow1  nodc crating temperature over the eastern half of the coun- 
try during the next two &p. There are no present indications of another period of 
excessive heat. 

High northwest winds and heavy rain followed the Bight. 

this date 'vI'erc in accord with a forecast issued June 9. 





10 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTUEE. 

B’ORECASTS AND WARNINGS. 

Attention has been given during the past year to isobaric charts 
based upon tele raphic reports received daily from selected stations 

three months of the year thcy were prepared for publication. The 
following of these forecasts are resented for the reason that they 
dealt with notable abnormal conJtions:, 

throu hout the i orthern Hemisphere. Forecasts for periods of about 
a wee a in advance were begun experimentally, and during the last 

WABIIINQTON, D. c., Saturday, Apd  18, 1908. 
Forecast for the week beginning Sunday, April 19, 1908. 
For the States of the Missouri, extre ne upper Mississippi, and Red River of the North 

valleys. where little or no rain has fallen, a season of clliowery weather will be inaugu- 
rated by the iniddle of the week. In  the Gull States and lower Mississippi Valley 
the excessive rains of the past week will give way to a period of more settled weather. 

Heavy showers set in over thc north-central districts rcfcrred to 
during the night of Wednesday, April 22, and precipitation continucd 
in that region during thc following three or four days. In  thc South 
Central States the prolonged period of rain ended on thc 21st. 

The Cheyenne Tribune of May 4, 1908, had tho following editorial 
concerning the forecast of May 2 for tho following wcclr: 

The weather man down at Wadiington has made an excellent guess. Saturday he 
gave to the Associated Press the following: 

iiThe rains of the week beginning Sunday, May 3, will cover the prinripal agricul- 
tural districts from Canada to the Gull of Mexico. From May 3 to 5 an area of general 
rains will advance from the Pacific to the Atlantic coasts, reaching tlic Atlantic coast 
Monday night or Tuesday * * *.” 

The storm Cheyenne is now enjoying arrived very promptly on schcdulr, and is 
worth more to Imamie County than can be iiieasured in dollars and cents. The pre- 
cipitation is probably general over Wyoining. 

The rains referred to broke a drought! in Wyoming and eastern 
Colorado that was rapidly Iwcoining scrious. 

On Monday, June 15, thc following was issued: 
The period of persistent heavy rains of the last two weeks that have caused destructive 

ffoods i n  the Middle Westrrn Stales will end by Tliurxlay. Temperature will rise in  
the Plains States and ccntral valleys aEter Tuosclay and the warmer weather will reach 
the Atlantic States about the close of the week. Next week will open warm over the 
eastern portion of the country. 

The heavy rains of the Middle Wcstern Stittcs pr~~ct icdly couscd 
Thursday. Following the termination of thc rain period the first well- 
defined warm wave of the scason set in over interior districts and 
extended to  the Atlantic coast by the closo of tho weck. A forecast 
dealing csnccially with this warm wave was issued on the morning of 
Monday, the 22tl: 

The warin wave that now covers the rountry generally east of the Rocky Mountains 
will hrcalc over the Plains States ‘l’uesda over the Mississippi Valley and tlie western 
1,aIce region C\‘erlnes+iy, in the otiio Va&y and eastern Lalce region ii’ednes(1ay niglit, 
and in the Atlantic States Thursday. IJocal rains aiid tliunderstorms will attend the 
advent of lhe  cooler wealher i n  the eeveral seclions na-nod. Moderato temperature 
will he experienced over tlie edstcrri portion of the country during the closing days of 
the week. I 

Tho value 
of accurate forccasts for this rmriod to agricultural and business inter- 
ests can not be measured, rmtl tlic siicc(m thnt has attended tlic esl~cr- 
imcritnl and pul~lishetl forecasts will justilv this office in malting weekly 
forecrtsts a regular featurc, of its work. Their inauguration will mark R 
most important advance in the practical application of meteorological 

This forecast, like preceding ones, WAS closely verified. 
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science. Using as a basis of calculation isobaric lines of the Northern 
Hemisphere, forecasts may, on occasions, be safely made for periods 
greater than one week. The next advance in the art of forecasting 
will be marked by a still further extension of the forecast period. 

All severe storms on the American coasts and lakes and severe cold 
waves and frosts that visited any portion of the United States durin 

Kingston, Island of St. Vincent, British West Indies, dated Septem- 
ber 20, 1907, indicates the character of disturbances that occurred in 
that section during tho prevalence of low barometric pressure over 
the tropical regions of tho oceaiis: 

Rcccnt advices from the Wcatlier Durenu nt Washington were verified in a remark- 
able manner. A disturbance ewt of tlia Windward Islands, which had been announced 
a8 probable, dwelopcd yesterday into a thunderstorm of great severity. Excoedinql 
low thunder clouds liung over St. Vincent, and the lightning was fcarfully v i v d  
Sworn1 cmualtieu occurred, Similar storms have boen experienced in the northern 
Llands. 

The association of upper air observations made at Mouqt Weather 
with the practical work of weather forccastiiig. is receivin@ special 
attcintion, and progress is being made in deterinining tho re?ation of 
cause and effect that exists between conditions observed in the upper 
strata and certain types of normal and abnorinal weather. 

the year were successfully forecast. No important storms of tro 
origin visited the United States coasts. The following dispatch 

INSTRUlldENTS. 

Formany years the operations of the Instrunicnt Division have been 
govcrned by a fixed policy of slowly bringing t h o  instrumental equip- 
ment of all regular stations up to  a certain uniform and high standsrd. 
This work was practically completed a ycnr ago, as stated in iny last 
annual report. 

No new stations were established durin the year closed June 30, 

became available for the betteriiient of station outfits that had been 
in service for ninny ycars. 

Partial equipinents, consisting of barometers, thermometers, rain- 
gauges, and shelters, liave boon issued to special observers at  Green- 
villo, Me. ; Loadvillo, Colo. ; Wallace, Idaho; Jackson, Miss. ; Sitka, 
Alaska, and Marslifieltl and Sislriyou, Oreg., from each of which daily 
telegraphic reports are rondercd at tho noiniiial compensation of $25 
par month. 

1908, and the ordinary resources of the 5 nstrunient Division thus 

BEISMOQRAPIIS AND EAItTIIQUAICE RECORDS. 

The seismogmphic records wcre constantly inaintained dnrifig the 
A new instrumont of lii& rnagnific*ation (120 times), dosigned 

&r Professor Marvin, was iiistded in November and has since been in 
successful operation. A detailed description of this seismograph was 
publislied in the Mollthly 'Lvcathcr ltevicw for November, 1907. 

In tIie latter part of tho year a scisinograpli of Europcan nianufac- 
turc for recording vertical niotion was purchnsotl and temporarily 
instctllcd. This instrumcnt, howover, is so seriously rlirturbotl in its 
action by variations of teriiperaturo, sir currents, etc., that its installa- 
tion requircs osceptional surroundings, whioh are not now available. 
It is hopcd Congress will favor the extension of seism )logical work 
along the lines indioatsd in my last annual report. In tho meantime 

ear. 
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these important studies are restricted to the simple maintenance of 
the daily records from the instruments now installed. 

NEW WOItIC. 

The work of inventing new apparatus to meet the ever-increasing 
demands of the Bureau may be summarized untlor the following items: 

(1) CHART AND INSTRUMENT KIOSK.-A suitablc means of taking 
meteorological observations, especially of tempertLturc and humidity, 
near the street levels, antl thus representing more rietirl the condi- 

been felt. To meet this neocl it sectnod prticticnble to cxpose instru- 
ments, accompanied by climittic charts, weiitlior maps, antl forecast 
cards, in a shelter of appropriatb (Icsign, locatctl tit soinc i‘tivortthle 

rof. e. IT. Marvin, in cliarge of the Instrmnont Division, was 
instructed to work out the details of sucli 1i sc~lietnct. The problenz 
involved not only the design for the kiosk itself, which must provide 
proper exposure for tlie instmmcnts ~ i n t l  charts and protect them 
from molestation, but d s o  new instruments of a construction cttlapted 
to satisfy the specid corid itions. The instrurnents comprise specid 
forms of mrtximutn arid minimum thertnonietcrs, air tlicrtnometer, 
hair hygrometer, thermograph, and it  specid type of  tipping-1)uclcet 
rain-gauge with dial indictttor. 
devised by 1’rofwsor.Murvin. 

(2) R ~ c o n l ~ r N a  IIYGI1OMETE:Rs 11’011 S ~ ‘ A T I O N S . - ~ ~ C  moisturc coii- 
tent of tho  air constitutes one of t h o  most iinportant Inctoorological 
elements requiring observation, yet its autoinatic registration in t i n  ac- 
curate inurinor has thus far brtlllod tlic genius of inventors. An Anieri- 
can manufacturer has matlo important ~rnprovernents to  an instruincnt 
for this purpose. A few have been tried at stations selected for tlie 

urposc of securing the most satisfactory tests. Gratifying results 
gave been ohtainetl, but a longer tcst is necessary. 

(3) TELl~-TI3lcRMoscoPEs.-‘~ he local oliices of the WetLthcr Bureau 
in large citics arc‘ called upon by tclcplioricx or otherwise mrtny times 
daily- for teinl)erature d a h ,  especiri,lly during periods of exceptional 
weat,her contlitions, and, for inuny years, R type of instrument has 
been in tleinmd that would record or iridrcato in t h  mciin o&e rooin 
the true teinpcrature outside. In tlie ttbsencv of such an instrument 
observers have becri obliged to malcc frec4ucnt trips t o  the roof, which 
is often at a consitlerrt1)le distance. Witliiii tlio pist, year a ,typo of 
apparatus capalde o f  ShOWiTlg hut not recording the LLir tcm w-ature 

that it gives promise of meeting tlic exacting requirements of tho 
Bureau with regard to acciirwy. 
coil of wire, the electrical resistance of wliicli varies witli tetnperatiire. 
The indicator, which is located in tlie olrice, is a device t h t  deter- 
mines tho alrctrical resistance of the coil and indicates the corre- 
sponding ternpcruturc. Ten of these instnunents huvo been installed. 

Among the newer types of instruments tliut Iii~ve I)een introduced 
in recent years, mention has been mitde in previous reports of auto- 
matic gauges for rocording or indicating river stages. ‘I’ho installa- 
tion of one of these at l’ittsburg was coin leted during tho past year, 

tions experienced by pedcstriuris and the public genera 7 ly, l ius  long 

or points in the business ttnd news ccbntcm ol every large city. 

AI1 of these liave bcon succ 

has been introduced to meet t h e  nerds; it is of‘ such ti c 1 iaracter 

‘I lie thormorneter is a prot 

and work was begun on the mounting o P a similar gaugo at  Cincin- 
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nati, Ohio, on the north ier of the Coyington and Cincinnati suspen- 

have been unable to obtain heretofore, namely, the extreme flood 
stages of the river. Tlio cistreino range of the Ohio liiver at  this 
point amounts practicnlly to about 75 feet. Tho new gauge will 
autoinutically incliciite in tho ofice of the ol)sci?rer, no matter what 
its distrtnre from tlio river, all stagos abovo 18 fset. 

sion bridge. The introc P uction of this gaugo will give us what we 

RIVER AND FLOOD SERVICE. 

The months fro111 February to Jiine, inclusivo, of tho present ;year 
wore clinrscterized by frequent fioods, some of tlmn of grave cliarac- 
tor, taxing to tlu! utniost tho rosourcos of tho Weiitlior Buroau to 
deal successfully with thoin. 

T h e  Ohio Vtilloy was the chief sufferor, with floods o'f inarlced 
chtirlzcter during otwli of tho four inontlis from Pobrutiry to  May, 
inclusive. 'I'hc floods of hlrrty wore not limitod to the Ohio River, 
but, cxtondotl t~hronghout the entiro Mississippi watorslird nbovo tiis 
mouth of tho Ohio River. In tdie inontli of June ge~iertil and dcstruc- 
t h e  floods occiirrcd over tlic: sa1110 watershed, e x ~ p t ~  tlio Ohio River 
portion, antl the fortunate fiiiluro of tlio Ohio simult aneoiisly to be 
in flood s t n p  preventod the grcatcst flood in the history of tlie lower 
Mississippi liivcr. As it, was, 1,lic rivor u t  Now Orlonns roaclied a 
stage of 20 fcct on June 19 tint1 2 2 ,  only 0.4 foot below t h o  great 
higli-wntcr sttige of April G and 7, 1903. At tlio c~lose of tlie year the 
river stood at 19.6 feet 011 tlic gauge, lutiving beon abovo the flood 
stage ('on tinuously since March 9. 

11io most destructive lloods of the year occurred in the lied and 
tho lower Arkansns rivors antl tlicir tributaries in tlie Stale of Okla- 
lioinf~, t i i d  in tho Trinity ant1 Bruxos rivors of Tosas, tlio lossos in 
1 exns d o n o  amounting to not less than $5,000,000. 
1 licsc flootls wore forecast with tho same ncw.xacy tlmt attonded 

tlioso of forinor yetirs, nnd in some instances with an cxrictness much 
beyond that ( v a r  beforc nttnined. Particular tittention is iiivitd to 
tlzc work along tho  Red and lower Mississippi riy<!rs, wliero tho  warn- 
ings, givcn in detail two weeks in advance, were so exact as to leave 
practically no percsntngc of error. Numerous newspaper editorials 
and sovornl resolut,ions of tlinnlrs from roprcsontativo bodies testified 
to the public appreciation of tlia work of tho Weather Bureau. 

With cacli succeeding year tlic cluvelopinont of agricultural opera- 
tions and t#he extonsion of busi~ioss intorostp, inore or loss dependent 
u on river stages, noccssitate some broadcnmg of tho field of activity 
or  the River and Flood Service, and during tho present year now work 
has boon uiidortalroii as f o l l o ~ ~ s  : 

( 1) T h e  cstablisliinent of ti continuous flood-warning service, oper- 
ating day and night in times of flood, in that portion of tho State 
of West Virginia bordering on tlio Ohio Iiivor. 

(2) Tho establishment of a now river district centor at Bingliamton, 
N. Y., with territory comprising that ortion of the watershed of 
tlie ~usquelitinna nivor a t  anc1 above $in ~ituntm. 'rliis territory 
was formerly a portion of t h o  Harrisburg, I? a., district. 

(3) The opening o i  new river stations in the watorsliud of tlie 
up or Cumberland lxiver, in the interest of navigation and the lumber 
inc P ustries. 

r i  
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(4) The openin6 of several new stations at  scattered places through- 
out the country, in order to secure increased efficiency in the flood- 
warning service. 

that the exigencies of the Weather Bureau service frequently render 
it impossible for officials in charge of river districts to  systematize 

1 and preserve for future upe their knowledge of the regimen of the 
rivers in their districts,;the river and flood brancli of the central 

\I oflice at  Washington has begun, in cooperation with the district 
officials, an exhaustive study of the problem. ?he Ohio Iiiver and 
its rincipal tributaries as far south as Cincinnati, Ohio, have thus 

mitted to the officials in charge of tlie various districts for actual 
use in rivbr forecastinn It is hoped that the sclioine for the entire 
Ohio River, and ossi&y a portion of one for the Mississippi ltiver, 
can be complete1 within another year. The work is necessarily 
slow, as it involves the discussion of a large amourit of data. 

The new ficld work contoinplated during the coining ycar is largely 
suggested by the flood problems of the prcsent ycnr, as well as by 
requests for increased service from &Iembers of Congress, citizens, 

Should our resourcrs 
permit, i t  is proposed to introduce flood-warning scrvice along the 
Oklahoma tributaries of the Arkansas River, and to extend somewhat 
the present service on the Red and Neosho rivers, and possibly the 
upper Arkansas River. In  connection with the latter project it inny 
become nccessary to  establish a new river district ccntcr at  N-icliita, 
Kans. Request has also been made for additional service along tlie 
upper Missouri Itiver and its tributaries, and the matter will be given 
attention during the coming low-water senson. 

No definite suggcstions can be inatlc at  this time rcgarding pro- 
posed work during the iiscal year ending June 30, 1910. It may be 
possible by that time to take up the question of river service over 
the Yukon ltiver watcrshed in the interest of navigation, and also 
the expansion of the ,service that will be necessary on tlie Ohio and 
lower Mississippi rivers in order to meet the requirements of inland 
water transportation. 

Realizing the fact that the art of river forecastin 
is dependent upon the intelligent use of data of diverse kinds, an % 

far il een studied and the results in elaborate form have been trans- 

I corporations, and associations of various kinds. 

CLIMATOLOGICAL DIVISION. 

During the year ended June 30, 1908, the Climatological Division 
was charged with (1) the collection and publication of climatological: 
data, and (2) the distribution of forecasts and special warnings. 
Under the first-named heading may be classed: 

(a) Cooperative stations, of which there are more than 3,700. 
( b )  Cotton, corn and wheat, and sugar and rice region stations, 

and the publicption of the daily bulletins (Forms Nos. 1045 and 
1046-Met’l) at  district centers and other selected Weather Bureau 
stations for the period from April to  October. 

(e )  The monthly and weekly publications of the several sections 
of the clirnatological service, including the monthly snowfall bulle- 
tins of tho States of tlic ltocky Mountain and Plateau regions for 
the period from December to March. 

(d) 1 he preparation of the national weelily and month1 weather 

winter months. 
bulletins, and the weekly snow and ice bulletins issued cry uring the 
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COOPERATIVE STATIONS. 

At the close of the year there were 3,761 stations of this class in 
o oration, an incrensc of 77 ovcr tlie nuniber In operation at tho end 

in the semiarid regions of t’he West, special efforts having been made 
to place stations at the higher altitudes of the clrainiigo basins of tho 
strcanis whom waters arc used in irrigating. Two hundred and 
sixty-three, cooperative stations, the riiiqority of wliicli were in the 
eiistc?rn portions of tlie country, were for vnrious reasons discontinued. 
During the yoar 237 stations wero visited by section directors for 
t h o  purposc of inspection. 7Iic slumber of stations inspected was 
considerably grcater than during the previous year. 

0 P tfie preceding year. Most of the newly ostablislicd stations are 

COTTON, CORN AND WIIEAT, AND S[JQAR ANI) IW’E REQION STATIONB. 

Tho nunibcr of c,ott,on region stritions n t  tlio closc of the yenr was 
143, or 1 loss than at  the closo of tlu! pxxetling yew, 2 stations having 
boon discontinued and 1 cstublishctl. 1 hcro tire 137 corn nnc? wheat 
region sttitiom, 4 more than n t  the closr. of the ycnr cntlcd on <June 
30, 1007, 7 having boon establislicd and 3 discontinued during the 
year. of 1907-8. 

CLI~lATOLOGICAL PUDLl(’AT1ONS. 

The ~uhlicntions of tlic 44 section centers of tl in clin~ntologicd 

the scctions Iiavc bcen issued with pro~nptnoss, tlic mnjority making 
t1ic:ir appcnrunce before tlic 20th of the itronth succeeding tl in t to 
which tlicy pertain. With tlie instjnllatioii of n nunibcr of ntlditional 
)rinting plants, tlic number of sections liavirig tlicir rcport,s printed 
by contrnot him b c ~ ~ i  reduced to 2 ,  naniely, Idaho and ILawaii, 
ngttiiist 7 at  the closr? of thc pi.ovious year. ?he ~vernge date 
of issuc of the nnnunl cliinatologicnl reports WILS earlier tlian in tlio 
ycar bcforc. Tlie wcckly w e d i w  bulletins issucd (luring tho crop- 
growing seiison haye bccn rcgulnrly nxblishcd by nU tlic? sections, 
including  ort to 1ticc) tirid ~lnwti i i .  1 wtluotion in t11o etlition of 
theso bullctins is i i o td ,  tlic total nunibcr bcing niore than 3,000 1)clow 
t l i r k t  of tho prcwious year. 

service ’I iavc continued witliout chango. ‘1 he monthly reports of all 
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Arizona.. ................................................. 
Arknnms.. .................................................... 
Cnlifornia.. .................................................... 
Colorado.. .................................................... 
Floridri ........................................................ 

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

..................................... 
Idaho.. ........................................................ 
I l h ( J f 8 .  ....................................................... 
Indiana.. ...................................................... 
Iowa.. ........................................................ 
Kansiis. ....................................................... 
Kentucky. .................................................... 
Louisinnn ..................................................... 
Maryland.. .................................................... 
Michigan. ..................................................... 
Minnewta. .................................................... 
Mississippi.. .................................................. 
Missouri.. ..................................................... 
Montaun.. ..................................................... 
Nehraslru.. .................................................... 
Nevada.. ...................................................... 
New England .................................................. 
New Mexico.. ................................................. 
New York ..................................................... 
North Carolina ................................................ 
North Urtkota. ................................................ 
Ohio.. ......................................................... 
Oklahoma ...... ................................... 
Oregon. ........ ................................... 
Pennsylvnnia ... ................................... 
I’ortn Itico .................................................... 
8outh (hrolina.. .............................................. 
South Dakota ................................................. 

Utah.. ........................................................ 
Virginia.. ..................................................... 
Washin&$,on.. ................................................. 
West Virginia.. ............................................... 
Wisconsin. 1 ................................................... 
Wyoming.. ..................................................... 
k Q~lowcltorle Park.. ........................................... 

New JcrHcy.. .................................................. 

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

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

The following table shows for each section the number of coopera- 
tive observers, the number of weather correspondcnts, and the edi- 
tions of the weekly weather bulletins and monthly climatological 
reports : 

Cooperative obselocrs, weulhrr corresporcdenfs, and edition of climalolo!iic.nl puDlic.alions. 

Section. 

Number of- 

era. 

3t 
4G 
S(1 
1>5 
35U 
95 
60 
I! 
151 
06 
90 
58 
l!! I 
03 

42 
51 
115 
81 
ti3 
78 
81 
140 
40 

150 
51 
78 

12:J 
fiG 
80 
0G 
70 
03 

45 
32 
05 
60 
148 

64 
85 
55 
x4 
73 
10 

‘10 
Y” 

57 

53 

‘rota1 .................................................... 1 3,701 

rVeathe 
corre- 
spond- 
ents. 

121 
( 

51 
5 )  
5( 
4: 
7( 
l5l 
5: 
7( 
‘JI 
141 
70L 
91 
::s 
75 
u 
124 
42 
X6 

110 
86 
404 
42 
56 
55 
70 

117 
114 
511 

I WJ 
190 
!)3 
05 
33 
47 
98 

154 
04 
46 
ti5 
x4 
20 
0 

58 
160 

4, G70 

Coplos of publica- 
tions issued. 

501 
I 

701 
52! 
601 
3M 
7.51 
ti61 
301 
(i01 
7% 
lib( 

1, 9oc 
1 , m  

351 
4% 
:10( 
3x1 
00( 
40C 
:(ti& 

71X 
15C 
35C 
40u 
4RU 
O N  
420 
600 
OS0 
700 
300 
320 
182 
480 
576 
260 

600 
325 
600 
900 
350 
276 

0 

(in( 

no0 

24,345 

Monthly 
cI imat o- 
logical 

reports. 

500 
0 

700 
0ti5 
7110 
700 
476 
63.5 
468 
460 
480 
725 

1 ROO 

325 
700 
325 
760 
426 
715 
381 
600 
688 
300 
700 
326 

826 
000 
550 
576 
660 
640 
600 
376 
430 
Tij7 
450 
900 
(100 
060 
860 
600 
600 
360 

0 

1:250 

570 

27,001 

DISTRIBUTION OF Wli:AT1LElt FOKECASTS AND SI’ECIAL WAENINUS. 

Diligent efforts have been made to increaso the distribution along 
all lines, but, as in the previous year, the principal part of t~iis wor t  
has been directed toward the dissemination of forecasts through the 
medium of the telephone companies, and they liave rcspondcd almost 
unanimously to  the invitation to  coo errhte for the benefit of their 
subscribers. During the year several tates of the Middle West and 
on the Pacific slope were canvassed, and as a result a large number of 
telephone companies in those States are now cooperating with the 
Bureau in this important work. 
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One of the largest telephone companies operating in tlie South- 
ern States, which had heretofore declined to take up the work of dis- 
tribution, has fallen into line and is now giving its subscribers the 
benefit of the daily forecasts, thyou,gli a large nuinbcr of exchanges, 
particularly in tho States of Mlsslsslppi mid Tennessee. 

In the States of the Mitldlo West the telephone is largely used for 
transinitting forecasts, and the wentlior information is inucli nppre- 
cintcd. ‘1 he oIfkcrs of tho coxnpaiiics state that thc iiuniber of calls 
that coine into “ centra1 ” daily for tho weather reports is surprising. 
They stiy t h t  it is an advantage to  thein to have the opportunity of 
distributing the inforination frer, as such nction ajds in securing more 
subscribers. Some ofIicials, in fact, :Lre cn tliusiwtio in tlicir coin- 
mendation. A special correspondent of  tlic New Yorlc Evming Post) 
writes froin Kansas City, Mo., 11s follows: 

Early in the iiiorning in the central tc~lcphone titat ions c ~ f  thc p i n  coiiiities tlie calls 
come in to Itnow “\Yhat docs the wcatlier msn t.ay?” l l i c  i‘arinerd lines nrc kept 
busy misivcring thcse calls until nearly noon. So iii~istent is the dcn and for tliis 
n e w  t l int  ~tltlriy of the companies fiend out a gcncrsl rdl for all suliscribers n t  9 o’clocli, 
and rcad tho 1)ullctins. 

The gronter proportion of tlic toloplionc vonlpmies tire now pub- 
lishing in some prom incnt place in their directorics tlic following 
notice : 

Sulmribcrs of this coii~pmy iiir~y obtain tlic daily forecasts and q w i d  ~ v a r n i n p  
of the 11 cntlicr 13urcnu ol the linitcd State8 llcpartiiiciit of Agiiculturc froin their 
respcctivc exchanges after 11 a .  in., cnstcrii t h e .  ‘I Iicsc iorcwsts usually rover the 
thirty-six lioiir period ending at 8 p. 111. of tlic iollowing day. 

The fdlowing tablo givcs, in tlctail, the tlistribut ion of forrcasts 
and specinl warnings for the various States and Territorios : 

1,ittle uondcr that cvcry day’s weather yrotlict h i s  :ire awaited with intc 

Distribution o s  daily forecasts and speciul und enrergency warnings. 
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Dislribution of duily forecasts and special and emergency warnings-Gontinucd. 
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MARINE DIVISION. 

This division collects nieteorological information pertaining to the 
oceans from naval and merchant marine vessels, plots the data (pres- 
sure, tern erature, wind, and weather) on daily synoptic charts for 

piles in trtbular form meteorological data for us: of the Hydrographic 
OTice of the Navy in the preparation of tlie Pilot Charts. 

The normal pressure antl temperature inset churts, tables showing 
the percentage of fog antl gales, and wind roses showing the direction 
and.force of the prevailing winds, are printed monthly €or all coast 
stations and each 5’ s uare of latitude and longitude on the Pilot 

study an x for the preparation of monthly sumrriary charts, and COT- 

Charts of the North At ? antic and North Pacific oceans. 
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(Ore >, San Francisco, San Diego, Honolulu, and Washington are 
mpp%d with marine barometers. 

PILOT OEIART, NORTH PAOLIiIO OCEAN. 

Beginning with the month of January, 1908, the meteorological 
data for this chart have been entirely revised, the avera os or nor- 
mals for pressure, temperature, wind (direction and force?, percent- 
a es of gales, trade-wind limits, and storm tracks being given. 
Tf iese data have boon computed for each 5' square of latitude and 
longitude, and the result of this work is published on the Pilot Chart 
issued by the I-lydrographic OfEce, Navy Department. 

PILOT CHART, NORTH ATLANTIO OCEAN. 

The revision of the nietoorological data for this chart commenced 
with tho month of July, 1908, and has been continued for each suc- 
ceeding month. 

A chart giving the revailing winds and calms, with gale percent- 

mature), trade-mind limits, storm tracks, porcontage of gales and 
, and a statoinent of average conditions of wind and weather, are 

a revision of the wind-rose data, revailing direction and force of the 
wind, for the North Atlantic and 5 orth Pacific ocoaiis for the months 
prior to August. 

P a os, is furnished to t P io I-lydrogra liic OjTice forty dnys in advance 
o Y? the ciatc of publication) while t 10 insct chart (pressure and tem- 

thirt,y-five days in advance. It will be necessary to malm 

INDIAN OCEAN. 

All meteorological data received froin vessels sailing this ocean are 
dispatchod every six months to Simla, India, where they are copied 
for the use of the lndian meteorological department and then roturnod 
to this Bureau. 

POQ. 

At the request of Mr. James White, geographer, Department of the 
Interior, Ottawa, Canada, made on March 24, 1908, a chart for each 
month, showing the frequency of fog in the Gulf of St. Lawrence and 
on the great circle routc betwecn Bclle Isle and the north of Ireland, 
was prepared and furnished for the period 1901-1907. 

WIRELESS TELEQRAPHIO WEATHER SERVICE. 

On Septembcr 20, 1907, the Marconi Wireless Tclegraph Company, 
and the foreign and Amcrican agents of the vessels cooperating with 
tthis Bureau, by transmitting meteorological observations made a t  
sea, were informed that this service is suspended for the present. 

Tho official at  San Francisco has arranged through this Bureau and 
the Quarterinaster-Genernl of the Army to have tho Army transports 
plying betwecn that port and Manila send wireless messages contain- 
mg weather reports to that station. This work will be taken up by 
the transports as rapidly as wireless equipments are installed. It 18 
the purpose to utilize the reports in forecasting the weather condi- 
tions for the coast. 

The official at  Portland, Oreg., has completed arrangements with 
Mr. W. J. Smith, manager of the Marine Transportation Company, 
to receive each morning and evening observations of pressure, tem- 
perature, wind, and weather from the following ships plying between 
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Portland, Seattle, Alaskan orts, and San Francisco, viz, IJumboldt, 
President, Governor, Rose &ty, G .  W. Elder, Roanoke, and City Of 
Pueblo. 

VESSEL-REPOBTINO SERVICE. 

I n  addition to  the meteorological work, the of€icitLls in charge of 
the stations at  Block Island, Cape Iienry, Jupiter, Sand Key, South- 
east Farallon Island , North I-Ieatl, and Tatoosh Island are required 
to report all passing vessels, wrecks, marine disasters, and other 
casualties, and transmit all communications between nlasters, 
owners, underwriters, and others interested. The stations at  Cape 
?onry, Jupiter, and Sand Key arc equipped for signaling and recclv- 
ing messages by the international code arid for transmitting by teb- 
graph all messages received from passing vessels. Stind Key is also 
prepared to receive and transmit messages a t  night by flash-light 
signals. During thc last fiscal year these stations received, a d  
transmitted to the vessel owners and others, 24,319 incssages. During 
this time but two complaints wcre reccived, and these upon invest]- 
gation provcd unfoundcd. The Cape Henry station reported the 
passing of 17,624 vcssels without an error being charged to it. The 
work done a t  this station wm HigIily coininended by the Maritime 
Exchange of Now York City and by Commander B. M. Berry, com- 
mandant of the navy-yard at Norfolk. 

LIBRARY. 

Attention is called to the fact that the Weather Bureau has grad- 
ually collected a meteorological 1il)rary that is piwbalily unrivaled 
throughout the world. The a( ssioned books :~nd purnphlcts 11~11~- 
ber about 28,000, including nearly conipletc filcs of the publications 
of all the meteorological services and indepencIan t observatories of 
the world (including the foreign daily weather maps); files of all 
scientific journals that devote more or less attcn tion to meteorology, 
and a large collection of nicteorological and physicid meuioir~, text- 
books, and refcrence books. Ever,y eflort is macle to obtain promptly, 
by gift, exchange, or purchase, a copy of ewh new publication 'nearing 
on meteorology. Current catalogues ancl bibliographies are carefully 
searched for the titles of such publications, anti an cxtcnsive corre- 
spondence is maintained with authors ancl publishcrs. 

A11 works in the library are fully catalogued by authors, and about 
half (cornprising ull the additions of recen t years) are also catalogued 
by subjects. A very important piirt of the work of the library con- 
sists in cataloguing, under both author and sub:ect, the ineteoro- 

scientific periodicals, including the transactions and proceedings of 
societies. This task is justiiied by the value of the bibliogra hy 

than the catalogue of books. 
At least two-thirds of the publications received in the library are in 

foreign languages, in about the following order of frequency : German, 
French, S anish, Italian, Russian. Dutch, Portuguese, Houmanian, 
Swedish, I%no-Norwegian, Magyar, Polish, Czech, Finnish, J a  ancse. 

maintains small libraries at  191 stations. All of hhese libraries are 
under the supervision of the library at  Washington, which purchases 

logical articles contained in the current numbers o 1 nearly a hundred 

that is thus accumulating, and that is now inore frequontly consu P ted 

In addition to the general library of the centrd office, the 5 ureau 
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Total.. .................. 

and issues all books for stations. ast year there has 

issued to stations, including the more important works in foreign 
languages. This applies especially to the stations at  which educa- 
tional work is carried on and to tho research observatory ti t  Mount 
Weather. The latter now has the nucleus of an excellent meteoro- 
logical and physical library, and receives ti large list of scientific 
periodicals. 

The library prepurcs for each number oI tlic Monthly Weather 
Revicw n list of current papers bcaring on inrteorology and scis- 
mology, a list of rcccnt iidditions to  tlic library, and a column of 
meteorological news, notes, and abstracts. The duties of the super- 
vising examiner, rcferrcd to clsewliere, form 11 consiclernble part of 

.the work of the librarian. 
During tlie past year tho librarim, Mr. 13. 13. ICiniball, has been 

occupied with important reseurchcs on solar rnchtion, and most of 
the duties of librarian have becn performed by the assistant librarian, 
Mr. C. k‘. Taliiit~n, wlio also assnmcd tlie duties of supcrvising rxnininer 
on Mt~y 22, 1908, tind bccanie librarian by proriiotion 011 JUIY 1, 1908. 

During the 
been a marked increase in the number of hig Yl ly technical works 

EXAMlNATlONS FOR I’ROMOTION. 

The transfer of the exniriination in essay writing froin the first to 
tho second grou of craminations, re€errcd to in lily liist report, has 

who would otherwisc liavc been retained for an inchfinite timc in the 
lowest gradcs. Tlio ability to write a srhslnctory essay, coni‘oriniig 
to tlic rulcs o€ good tastc as well as graiiiniar, docs not depend upon 
the study of a text-book, but is a qucstion of general education and 
culture. This examination is too severe a test to impose upon ths 
younger nien, whose duties arc gcncrally perEorined in comparative 
obscurity, undcr the supervision of others, but is an excellent means 
of ascertaining the fitness of employees to fill the niorc important 
and independenb positions. 

The total nuiribcr of examination papers receivcd during tho year 
was 236, as coinpared with 158 during the preceding year. Bol~ow- 
ing is the record in detail: 

made possible t P ic advancciiierit of many o€ t l i ~  youngcr employees 
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METEOROLOGICAL RECORDS. 

The regular work of the Division of Meteorological Records has 
been carried on in the usual way throughout the year. It consists 
of checking the meteorological reports, and discussing the same, and 
pre arin reports for publication in the Month1 Weather Review 

of inquiry on various topics, received from the public, have been 
answered, the matter furnished including many certificates of oflici?l 
data for use in the courts. A new series of climatological papers 1s 
being pre ared, in which the records of rccipitation, tcm erature, 

are collected, the preci itation tables incliding all available data 
since the year 1871. &lese reviews are made comprehensive for 
small sections of the United States, which it is intended gradually to 
cover in this manner. The papers will bo of value t o  agriculturists, 
en ineers requiring data on water resources, and other citizens who 

an B S  the nnual Report of the Chief of Bureau. Kearly 2,000 letters 

dates of t :: e first and last killing frosts, a n 8  revailing wind cfirections 

see T; information regardirig the climate of the several sections. 

WATER RESOUBCES. 

A demand for a better knowledge of the water resources of the 
United States has become so urgent as to  make it advisable to put 
forth special efforts to  supply the necessary data to  the public. I n  
the arid and semiarid regions of the West these consist primarily in 
securing the amount of precipitation from rain and snow in the high 
levels of the mountains, from which are derived the waters that are 
used in the storage basins and the irrigation projects now undergoin 

accurate Observations of the amount o h snowfall in tho remote regions 
of the mountains, where there are very few inhabitants, but a special 
effort will be niade by the Weather Bureau to extend the ran e of 
observations into tho high levels of the mountains. A plan has % een 
perfected to cooperate with the Forest Sorvicc of the Department In 
securing these observations. The field work of that Service i's of such 
a nature as to render the coo erntion of its officers of value in execut- 
ing this extension of meteoro r ogical Observations. 

The action of the forests on the conservation ol the water re- 
sources of the West has so many features of a strictly meteorological 
character in connection with it that it seems desirable to cooperate 
with the Forest Service in the scientific problernswhich arise in this 
connection. The Forest Service is planning to establish several high- 
gratlc laboratory stations for the study of S U C ~  problems, and the 
meteorological conditions in relation to precipitation, evaporation, 

rapid development. It is a diflicult )roblorn to secure regular an 3 

and tho storageof water will have an im ortant place in its programme. 
The Weather I3urcau roposes to supp the necessary meteorological 
apparatus and give w f iat assistance it can of a more technical nature 
regarding the problems untler consideration. 

It is l'urtmrmorc proposod to cooperate with the Bureau of Plant 
Industry in dotermining tlio locations or habitats most favorable 
for the growth of valuable plants, as the date or iig, and other selected 
types, in the arid and semiarid regions of the West. I t  will be'an 
.economical plan to determine the exact meteorological conditions 
in sclected places, whore it is proposed to try the several t es of 
plant life, in ortler tlmt suitable information may be obtaine(iTefore 
undergoing the expense of plant cultivation. A sinall amount of 
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rolimiriar work has been begun a t '  the Government dat0 farms at 

of Plant Industry, and it is expected that such work will bo extended 
as appcfm to bo advisable. 

f iidio and L ecca, southern California, in cooperation with tlie Bureau 

EVAPOltATION STUDY. 

In  addition to  measuring the watcr resources of the mountains, 
it is necessary to  determine the amount of evaporation in tho lower 
lcvcls, where the storage basins arc located. TI10 amount of evapora- 
tion in the driest portions of tlic country, as in the Colorado Desert, 
m.ty amount to  tis much as 8 feet o i  water annually, althougli it 
dilfcrs grcatly according to circumstances. The rocess of eva ora- 
tion in nnturc is very complicated, and 
wiltor in tho  opc'n, swept by various winds 
of ternporaturo, as betwccn day and 

P ly ovcr a, bo x y of 

scouring much inorc reliable information on this subjrct P ins nirdc it 

cct to  great clianges 
y and fair weather, 

wintcr and sumniw, thc laws arc SO complex as to  liavc hitliarto 
bafk?d tlio rcsrarclics of many invcstigators. Tho im ortance of 

desirtiblc t o  rcncw tlic attack upon the problem. The formation of 
the SiLlton Sea in tho  Colorado Dchscrt, by the ovc~flow of tlic Colorado 
River during the ymr 1906, aifords ti  favorable Iaboratoly 011 a large 
scale :it which to malre tlic proposed resoarch on evaporation. A 
prcliininary study on this subject w w  conducted by Professor Bigelow 
i n  tho suminw of 1007, at  Iiono, Ncv., for tho pulposo of securing 
sulficicntly adequate lmowledge of tho  p'~cnonienon to permit a 
proper planning of tho campaip at the Stilton Sea. It was shown 
that puns cvtiporatc :it very dill'erent ratcs over the saino body of 
watcr, and that tlic rate ol'evtiporation is dcpcntlent II on tlic cliarac- 
teristics of the blanket of invisible vapor that overgcs every laxge 
body of watcr. 

It is not  proper to infcr that tlic evapuratioxi over a lakc is the 
sanic as that ovcr an isolated pan away from the water. The blanket 
of vapor tcnds to conscrve tlic water in the lake, and it may be tliat 
the lake evaporates at  only five-cightlis tho rate of an isolated pan. 
While a pnn in the Coloriido Desert mtiy cvaporate a t  the riite of 
8 fcct a ycnr, it now sccnis as if tlic Salton Sea were cvn orating at 

at tlie SaIton Sca durinq the suinnm of 1908, and it is hoped tlmt by 
continuing tho o1)servutions for two or tliree years a satisfactory law 

ion generally may be sccured. Tho problem is one 
lt8y from several points of vicw, but its prncticd 

value is sucli as to justify a serious cil'ort to  i ~ o l v e  it. The plan of 
coopcration with tho othw Bureaus of tlic Government has h e n  
enlarged to include tho licclamidion Scrvicc, nnd the wutor resources 
branch of tho Gcologicnl Survcy, which arc cspccinlly interested in 
evaporation at  the rescrvoirs, not only of the arid West but in tlie 
eastcrn districts of tlm country. During tho surnmer of I BOS several 
plants for the mcnsuremrnt of cvclporat ion will bo installcd n t  tlic 
rescrvoirs of tlie I-loolamation Service, tint1 if practicthlc sonic otlior 
roscrvoics in Ilie centid and castcrn districts will IIC includcd. It is 
impoi*tniit to  mrasuro tho ovaportition in diflercnt clixniitcs on a 
unifonn plan in oidcr that a comprchcnsivc law n i n y  bo cicducetl. 

Yrofcssor Bi elow, who is in charge of the I<wortls Division, has 
made sonic stu 5 ics on tho laws of vorticos that tire applicable to tlie 

tlio rate of only 5 feet a ycnr. The nccrssary plant will il: c installed 
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expltination of the phenoincfia of tornrdoes, waterspouts, llurri- 
canes or typhoons, and land and oceaii cyclones. It is especial! 
important that the tlieoretical side of meteorology be develope , 
because the interpretation of tho obscr+vations inust rornnin less 
fruitful until the laws controlling t l ic  physical processes in the ntinos- 
pliere ure correctly understood. 

THE MONTHLY WEATHER BEVIEW. 

ublished rqg- 
ularly within about six wcc~lrs of the c:loso of the mont Y 1 to  which its 
data refer. It con t r h s  tltts fundamoutal cliinatologicnl averages of 
the month for all Weatlior Bureau stations, togetlier with eight 
charts illustruting tlic gy)giqhic:d tlislrit)utioli of storm, tc~~iipcr- 
aturc, sunsJiiric, w i n d ,  ram antl snow, rind river Iloods. 7 ' 1 1 ~  cltnpters 
contributed I)y the PorecusL Division lint1 the Itccorcts Division give 
further details iv11~tivo to tliosc subjects. Tho discoiitinu:uicc of 
the Sontiannud (:Iit~i*t of tl ici  C h a t  J ~ t l c c s  lit~s rentlcrc3d it nppropritite 
to  pu1)lisli in the Monthly WeathcBi. ltevicw some o l  tlre dtttti formcrly 
givc!n on that cliart. '1'11~ r c m : ~ i k ~  fui*nislicd by tlic Yorccnst Division 
relative to long-range wcatlicbr forecasts lit~vc bccn cspcci;illy uppre- 
ciated. Tho opening cliaptc~r of the Mor, tlily Wen tlicr Jieviow has 
always given IL geiii.rul summ:try of tdic. wontlrer of' tEic curi*ent 
month, but this rcvicw now tctlrcs n widc.1. rnngc. 'l'lic iiitr.oduction 
of the ninp sliowing iritcrri;htiunal wcatii(br rcports iias callctl attention 
to tlici pri.sistrnt ~ d u t i o i i s  I)otwr:c*n ~ l l l r ~ ~ i c : l ~ l  phcw)riic~iii~ r~ntl tlioso 
of Europe and Asia, which Ivl;Lt ions Iiavc j ustificd grnernl forecasts 
for a w w ~ k  or t t r i  tlt~ys in ~ ~ d v a n c e ,  t l i c i  ;~ccuracy of wliicli is stirnu- 
lative to frrrther worlc dong tlint line; urticlcs on tllis subjcot in the 
Monthly Wetttlici' l twicw have oxcitccl wide attcntion. 

Tho Chief of Burcnu has u,ck~ioi\rlotIgctI ihc kind cooporation of 
nuinemus rriotcorolojiists tii~~oujiiiout t,ho woi*ltl who liuve sent 
important nrticlos to t i i ~  coJuriins oi' tlic. Monthly Wcathcr ltcvicw. 

In pursuuncc of tlic policy of the 13urcw to aid in ertdicuting tho 
superstitions cvwywhcre prevailing with regard to the weather, tho 
oliicials of the Bureau are encouraged in giving popular lectures or 
explanations, and, when prncticnble, ofi'cring systematic courses of 
instruction. 7'1 te minor courscs for tho benefit of high schools have 
beon numcrous antl are rccortlcd in detail in the successive numbers 
of the Monthly Wcatlier Itcvicw. Tlio colleges n t  which regular 
courses of' instruction wcre given by Wcitthcr Bureau oflic.inls, in 
addition to their regular station duties, wore as follows: 

The Montlily Wctttlior lCcview has continued to be 

THE TEACHING O F  METEOROLOGY. 

Seattle, Wash., litiivcrsity of Washington, G. N . S d i s h r y .  
Syracuse, N .  Y., Syracwe Univcreity, M. 11. Saiilord. 
Itsleigh, N. C . ,  Agric.ultural arid Mcc1i:mical Collrgc, A .  II. Thjcssen. 
Peoria, Ill., Hradley l'olytcchnic* IiiHtiLutc, 1) .  A .  Seclcy. 
Northfiold, VL., Norwidi Uiiivmity,  121. A. Shiiw. 
New Ilavrn, Conn., Yale Univcrsity, I,. M. Tarr. 
Madisoil, WiH., Uriivereily of W i s ~ ~ t i t h ,  J .  1,. Jhr t l r t l .  
Ithnca, N. Y., Corriell Ui~iversity, W. M .  Wilson. 
Columbia, Mo., Utiivrrsity of Missouri, Gco. Itrrtlrr. 
Columbm, Ohio, Ohio Slate Univcmity, 1. WarrcAri Sniith. 
Cinrinnati, Ohio, (hcitlntiti IJniversity, 8. 8. J h ~ s l c r .  
Canton, N.  Y., 9t. Lawrence University, M. L. D'uller. 
Uurlington, Vt., University of Vermont, W. 11. Alexnndrr. 
Berkeley, Cal., University of Calilornin, C. Abbe, 'r. 
Baltimore, Md., Johns 1Iopkins Univcwity, 0 L. ]Jk+sig. 
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A inethod of instruction that is greatly valued coiisists in the 
exhibits and local talks at  the numerous expositions that have been 
held during the past twenty years. The work of this nature done a t  
the recent Jamestown Exposition has been highly s oken of. These 
exposition exhibits involve a heavy expense to the $v eather Bureau 
and much work on the part of its officials, but thousands of citizens 
are thus reached who would never be able to  visit a regular Weatlier 
Bureau station. 

A novel educational feature has been introduced by the Depart- 
ment of Education of the State of Now York, uiider the general title 
of “visual education.” As a part of this system a popular lecture on 
meteorology, pre ared by Mr. J. I<. Weelw, of Binghainton, N. IT., has 
been adopted. ‘his lecture, with the accoiiipaiiyiiig slides, i s  loaned 
for ropetition before any school or acndeniy. 

Translations of special technical articles on tlie Mechanics of tlie 
Atmosphere, collected for the use 01 studcnts, have been prepared 
for ublication by the Sinitlisonian Institut,ion. 

revised by Professors McAdie, Marvin, and Abbe, mas publishcd a t  the 
beginning of the )resent fiscal year and copies hnve been furnished 

witlely used by surveyors, meteorologists, uiid physicists. 
Tlie ndmirable collection by C. F. von I-lerriiiuiin (now section 

director) of problems for advanced students of the physics of the 
atiiios liere, published in the Monthly M’eatlier Review for Ilocember, 

published during t e coming year. These problems linve received 
many encoiniums; thry illustrute the character of the instruction in 
higher meteorology that should be given in our colle es and universities. 

in mcteorology is being arnpliiied by the editor, who expects to  coni- 
plete it (luring the coming It elaborates the idea of a system- 

ing on tlieses that should bring them the degree of master of science, 
or doctor of science, or doctor of liilosopli , under the regulations 

At the present tiiiic the tendency of Ainerican educational institu- 
tions appears to be to  assign meteorology to a subordinate position 
under geography, geology, physics, or other analogous department 
of learning. This radical error is not committed with regard to 
astronomy, chemistry, etc., and should be rectified. I wholly agree 
with the views expressed by my colleague, W. N. Shaw, esq., director 
of tlie Meteorological Oilice, London, in his commcnts on the life and 
influeiico of Alexander Buchan: 

Meteorology, or the physics of the atmosphere, is to be regarded as a se =ate scien- 
tific subject entitled to separate academic recognition. The physics o! the atmos- 
phere has its geographical aspect, but it is not e branch of eography; it has its mathe- 
matical aspect, but it is not a brarich of matliomatics; it  tns its experimental aapwt, 
but it  is not a branch ol experimental physics. 

T 1) ie new edition of the Sinitlisoiiian Meteorological Tables, as 

to  such Weather !i3 ureau stations as desire them. These tables are 

1906, B ins been sup lemerited by II still larger collection tdiat will be 

The I-landbook of Laboratory Experiments lea c!i iiig up to research 

atic course of instruction Far or post-graduate students who are work- 

that now obtain in all American co P leges an B universities. 

K 

. 
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TELEGRAPH DIVISION. 

Extensive gciicral rcpairs were made to  tlic Port Crescent-Tntoosh 
Island line during the first part of tlie fiscal yem, and tlic line is nowT 
in excellent order. 

On Novcmbcr 6, 1907, the cable between Martlins Vineyard and 
Nantuclret becamc. heavily grounded witliin 2J inilcs of Nant,uclcet. 
After exhaustivr 1,csts it was concluded tlii~t it would be impossible 
to  undcrruii antl re air the cable, lis it was 23 ycnrs old n n d  wits 

Union cd,le ship to  attcmpt to  do so, witliout expense to  the Govcrn- 
mcnt, and in the month of May, 1908, sovcrnl tririls wcrc nii~tle by 
her, but without succcss. As the hfttrconi Wirc~lcss Compnny hnd 
by this timo been handling. all the Nnntuc*kct tclcgrnpli business 
for a period of mor(! t1i:in SIX ~nontlis, it was tlccitlcd to dispose of 
the dcfective c ~ ~ J ) l o  and short 1:~ritl linc at) public snlc to tlic Iiigliest 
bidder, wliicli was tlonc on June 30, 1908. 

The numbcr of miles of tclc~rnph antl tclcphonc lincs now opemted 
by the Wcatlicr BurctLu is 460, inclusive of 110 niilcs of subiiir~rine 
cablcs. 

1 hc receipts from comnicrcial telcgrnms handled during the year 
amounted to $2,781.57. 

hcavily santlcd 2111 t i e  r way. Permission was given to tlic Western 

l \  

PUBLICATIONS DIVISION. 

As in previous years, tho  priiicipd work of tliis division has heen 
the printing arid distributing of the Washington Daily Weather 
Maps, Monthly Weather Itcvicws, Wcckly nnd hlonthly National 
Wcatlicr Bulletins, and, during tlio wintcr inoriflis, thc Snow nnd Ice 
Biilletins. To the above list, of rrgulnr publicntions tlicrc lias h e n  
added since last rctport the 13ullclin of tho llioimt IVcntlicr Obscrva- 
tory, tt, pi~niphlct containin!; thout 100 pages nntl issued qunrterly. 
The division hns also su plirtl the observing stations with tlic requisite 

and misrollnneous printing as was  nuthorized for t 110 sovernl divisions 
of the Burcau. In complinncc with cxccutive ordcrs, the inniling 
lists of all regular publi!.ations have bcen thorouglily purged and 
revised. 

OBSERVATORY BUILDINGS. 

blank forms, maps, an( r forernst cards, and lir~s tlircx~led such binding 

The observatory buildings reported in my last report as hirig in 
course of construction a t  Rnniston, Ala., I3inningiian1, A h . ,  Cliarles 
City, Iowa, Iola, Rans., La,  Ci’ossc, Wis., nntl Slicridm, Wyo., have 
been coInpleted and are now in use. 

An appro wintion of $75,000 lias becn inado for tlic rebuilding. of 

heating antl power. station at Mount WeatIwr, Vn. I t  is thc inten- 
tion to ~nnkc these huildings as nrar fireproof ns practicable. As 
heat and powcr for all the principal hildings will bo supplic~d from n 
ccntml station, tlic tlrmgci. from fire will bo retliicccl to a minimum. 

The building. for t!ic central ha t ing  and p o w ~ r  station lias been 
completed, and an cll’ort, will I)c madc to instdl tlic boilcrs and appa- 
ratus therein, so that the station may bo put into operation by 
Decernlm- 15, 1908. 

Congress made an appropriation of $15,000 for tlie coinplction of 
the liysical laboratory building and the office and cottage building 
a t  &unt Weather, work on these structures having been suspended, 

the main o \ lscrvntory building and for tlic cwction of n crntml 
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as stated in my last report, by reason of a decision by tlie Comptroller. 
Work on these buildings was begun promptly on July 1, 3908, and 
the cottage and office building was coinpleted and occu icd Sopt,cmber 
1, 1908. It is expected that the pllyslcnl laboratory i! uilding will be 
coinplctcd by February 1, 1909. 

Tt lc  appropriation bill for the fiscal year beginning July 1, 3908, 
also provides for tho erection of seven new observatory buildings 
outside of Washington, D. e. ‘I’iicsc builtljws will 1 ~ 5  located a t  
Abilcne, Tcx., Dodge City, 1Zans., Fort W n p e ,  1 . q., Lnnqinq, Mich., 
Nortldield, Vt., lticlunond, Va., and St. Joseph, hlo., and sites htlve 
been selcctcd except at, lqort Wuync and at  liiciimond. It is expected 
that, tlicse buildings will be coinpleted and rwdy for occuprtncy on 
July 1, 1000. 

Tilo following trhlc shows wlicre the Weatlicr B L W ~ ~ L I  buildings 
are located, and gives the cost of the builtlings m d  grounds: 

Buildings owned by the Veather Bureau. 

Locution. ~ dost 
of ground. 

~ . ............ I_ - .  ........ 

Amnriiio, ‘~‘OX..  ............................................. .: 
Atlniit,ic! kity, N. .I ........................................... Anniston Ala.. .............................................. ’ 
I3cnl.onriIio, Ark. ............................................ 
13i rmi nghinn, A 111.. ............ 
I3l~miiri~l~, N. 1)nk.. ........... 
I3loc.k 18lmid, 11. I ........................................... 
Iliirliiigt~on, VI. ......... .................................. 
Cnpr Ilciiry, VIL .............................................. 
Churlrw (:it Iowu ........................................... 
1)eviln I,iil~!, N. I h k .  ....... 
I)iiliith, ?,:inn ................ 
Ilnttcriis N C ............................................... 
I I O  vrr, ?mi.. ............................................... 

cnliniitiiu, 8: c. .............................................. 

hfotlrtin Utnh .............................................. 
~ o u n t  ;i.ettttior, VU.: 

A~~iniiiinl.rnt.ioll Iiirilding ( inr l~~di~~g taivcr and tniilc) ... 
l’o~vrr Iioii.ue and b u l i o o ~ ~  buildi~lg.. .. 
A~)sol i l to iiiiildiiig.. ................... 
Vnri,ltlon I~iiilding.. .................. 

Cottrigc, sntl ollico.. ................... 
Monnt ) I  usliington, N. 11. .  .............. 
N u ~ ~ t r i c k ~ t  b l u ~  .......................... 
Nnrrtigsiinhtt I’iN‘, 11. 1.. ................ 
North Ifcud \Yush .  ...................... 
North Pliittb, Nobr. .............. 
Oklalionin, Okln.. ................ 
Peoria Ill ................................. 
port  ~rtrdcciit, v\’ush..,. 
Snnd ICry NIL.. ....... 
smlt Snin)to Alario, ~ i c  
Shoridnii, M‘yo ............................................... 
soothaii~t 1hr11lln11, CUI ..................................... 
8,pringflrlil 111. .............................................. 
1 utoosh Idland, \$‘ash. ...................................... 
FVashlngton, I). C ........................................... 
Yriiowstonc I’nrk, ]\‘yo. 

I’Oillt ile).c’s i,igI1t, CUI 

........ I Y iiina. A 1.1 z .................................................. 
Total.. ............................................ .....I 34,435.55 

Cost 
)I builtiings. 

20,971.12 
-8 l(i7.00 
7’ noo. oo s: 0114.56 
1, 900. no 

900 (MI 
1, :{no. 00 

27,Oh:l. R!I 
G, M10. 00 

:{(In. 00 
4,728.53 
8, 0:10. 50 
3, h20. 13 
3, 818.50 

10,520.25 
7,875.50 
2, ti75. on 

7:in. $14 
5, m:i. no 
2.094.12 

12, ow. :in 
6.211.22 

10, 2:lli. 50 
5,000.00 

174,1160. 79 
11, 1Vi. 00 
1. 500. no 

l‘otnl cost. 
~~ _.__ -. 

17,754.00 
14,720. 44 
.5,ne1. 0 
5 ,  lJ8. 00 

16,(iOl.RN 
10. 118.5. 99 

S, 702.75 
IO. o(i:i. 5n 

!I, 222. 45 
12,375.22 
12, O(i4.00 
9.640.85 
U, 472.38 
5,1(xi. 75 
0,WZ. os 

1 1 , ! l i ! . I O  
ti. 34& 80 

1o,n14.75 
1, fi16. no 

16,790. 74 
4,34(i. 00 

22,834.27 
8,817. I10 
7, 000. 00 
A.0n.i. 65 
I ,  !)no. on 

900. 00 
1, :{no. 00 

27,(W3 89 
6 ,  xnn. on 

300.00 
4, m. R3 

12.188.25 p,m. 13 
. i ,RlX.  50 in,m. I:, 
7, ozn. 5n 
2, ti75. no 
6, m. no 

r , .m .23  
10,230.60 
‘i no0.00 

17j:050.78 
11.1AG.W 
1, 500. 00 

R32 94 

2.904 12 
14.111.05 

567,i30. 84 

a Govornmont rcsorvntlon. 
b Donntod; flguros roprosont cost of t i t l o  trnnslor. 
c IAasod. 

d Ruildlng and ground pilrclinsed us a wholo. 
e Additlonnl ground pcirchnsnd. 



28 ANNUAL REPORTS O F  DEPARTMENT O F  AGRICULTURE. 

-~ __ ~ 

Station. 
__ . _ _ _ ~ _ _  
Alpena, Mlch .................................... 
BrEWley. Cal .................................... 
Del IHo Tax .................................... 

Buildings rented by the Weather Bureau for living and observatoy purposes. 

Other items Included. Annual 
rent. 

. . -- 
$660 IIeat, light, water. 
300 
444 Do. 

Duran b, (‘010 .............................. 1 440 
East Cfall~m. W b h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  120 
Flagsstafl, A r k . .  ............................ ...., 300 
Hslena Mont.. ................................. MI4 
Honoldlu, Hawaii.. ........................... ..! 1,020 

Indepcndencc, Cal. .............................. 360 
Kalispel, Mont.. ........................ ........I 380 
Lewieton, Idaho.. .............................. i 640 
Manteo, N. 0. ................................. .., 144 
Moorhead, Mlnn.. (i(Kl .................. 420 

144 
550 n o  
OR4 
420 

Mount ‘pnalpals, Cal.. 

....... 1,200 
108 
510 
3ti0 

Total ...................................... ! 11,338 
I+------ 

CHANGES IN THE FORCE O F  THE BUREAU. 

CLASSIBIED SERVICE. 
Appointments: 

Probatioiiary- 
Observer, at $1,200.. ................................................. 1 
Printer, at $1,200.. .................................................. 1 
Printers, a t  $1,000. .................................................... 5 
Assistant observers, at $720 ........................................... 20 
Itepairmen, at $720 .................................................. 2 
Watchman, at $720 ................................................... 1 
Folder and feeder, at $720. ........................................... 1 
Folders and feeders, at $1330 .......................................... 3 
Skilled labbrers, at $000.. ............................................ 2 
Messenger, at $480.. .................................................. 1 
Messenger boy, at $480. ............................................. 1 
Messenger boys, at $450 ............................................... 4 
Messenger boys, at $360 ............................................... GO 

Do. 
Water. 
Steam heatlng lant wat.or. 
SIX rooms; heai7,ciednor light, janitor and 

porter service, electrd current for fan, 
storage. 

Watcr. 

Heat llght water. 
IIeat’ I1ght’ wnter free transportation of 

Qo;ernment emiloyeas and supplies. 
Water. 
IIoat, Ii ht,  water. 
Heat cF,anm water 
Four’roorns; tight, water. 

Water. 
IIoat cleanor light, wntor. 
IIeat: Ifght, &tor. 

102 
Transfer- - 

Assistant observer, at $1,000. ........................................ 1 
Reinstatement- - 

Assistant observor, at $1,000.. ....................................... 1 
Repairman, a t  $840 .................................................. 1 
Assistant observers, at $720 ........................................... 3 
Messenger boy, a t  $480. ............................................. 1 

0 
Tern orary- ==== 

Copyists, at $840 ..................................................... 4 
Repairmen, a t  $720 .................................................. 2 
Watchman, a t  $720 ................................................... 1 
Skilled laborer, at $GGO ............................................... 1 

- 
- 

Eompositors, a t  $1,250.. .............................................. 3 
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Changes in the force of the Bureau-Continued. 

CLABBIIFIED SERVICE-continued. 

Appointments-Continued. 
Tern orary-Continued. f- iolders and feeders, a t  $630.. ........................................ 4 

Messenger, a t  $460.. ................................................. 1 
Messenger boy, at $460 .............................................. 1 
Messenger boys, at $360.. ............................................. 32 

49 

Cferk, at  $1,400.. ................................................... 1 
Polder and feeder, at $630.. .......................................... 1 
Skilled laborer, at $600.. ............................................. 1 

- 
I_ - Einer ency- 

3 

advanceincnt from subclerical positions) ..................................... 115 

- - 
Proinotions (all promotions were to the next higher grade or by certification for 

ReductionH: 
-- - 

Causes - 
Inability to perform satisfactorily work to which rissigued ............. 3 

2 
1 

I 
1 
1 

pay .............................................................. 5 

state .............................................................. 1 
l o  equaliac salaries. .................................................. 1 

18 

r ,  l o  grant assignment to preferred station .............................. 
To grant assignment to preferred work.. ............................... 
Neglect of duty.. .................................................... 2 
Decreased efficiency due to increasing age and ill liealtli.. ............. 
Maintaining disrespectful attitudc toward oflicial xuperior.. ............ 
As an o f k t  to tlie Burtau for allowances of quartcrs, fuel, and light ..... 
Neccssitated by cinployecs’ return to duty from leave of abscncr? without 

Boc-auw of boing permitted to rcceivc coinpensation regularly irom a 
, I  -- 

- - 
Resi ations: 

Eluntm-y.. .............................................................. GS 
ncquired bccausc of- 

Unsatisfactory services.. .............................................. 3 
Unsatisfactory scrviccs and conduct.. ................................ 

Tramforred to the ofRco of the Secretary of Agriculture ......................... 

2 

73 

1 

- 
- - 
- _. 

Romovals: 
Cauaes- 

Misconduct and neglect of duty ....................................... 
Absence without authority ............................................ 1 
Abscnco without authority, and insubordination. ...................... 
1)cfrautling the Government by €&e vouchers and forgery.. ........... 

1 

2 
1. 

6 
- 
= 

Dropped from tho rolls a t  termination of probationary period because of unsntis- ............................................................ factory service8 2 
Deaths.. ................................................................. 10 
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Changes in the force of the Bureau-Continued. 

UNCLASSIFIED SERVICE. 

, ..... ............. _- ..... 

Appointments : 
2 
2 
1 
5 

P e r m a n e n t  
.......................................... 
......................................... 

Unskilled laborers, a t  $450.. 
Student asaistants, a t  $300.. 
Unclassified laborer, a t  $240.. ........................................ 

/ 

SlCL- 
nl'H8. 

Tein orary- d 
8 n s k h x l  laborer, a t  $ G W .  ............................................ 1 
Unskilled laborer, at $450 ............................................. 1 
student assistant, a t  $300 ............................................ 1 
Charwoman, at $240 ................................................. 1 

4 

Promotions (each to next higher grade). ...................................... 3 
Resi ations: e 

Rluntary  .............................................................. 1 
Removals: d 

Causes- 
Unsatisfactory services.. .............................................. 1 
Unsatisfactory conduct and services.. ................................ 1 
unsatisfactory conduct and failure to reply to an oficial communication. 1 

3 

----c 

# 

4 

ABSENCE. 

Average number of daye, with pay, per employce, during calendar year 1907. 

Station: 
(!lo per cent males). ............................................................ 

Wa8hinXton. I). C.: 
M~LICH ........................................................................... 

Entire Horvlce. ..................................................................... ~ e m m + . .  ...................................................................... 

1.6 
6.1 

2.6 
4. n 

-_ 
Annual 

lOUV0. 
.-- 

6.3 

26 4 
28.7 
11.4 

STATISTICS O F  THE SERVICF. 

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

At Washinqton, D. C.: 
gg ~ ~ ~ ~ N u m e r i c a l ~ s l r e n ~ t l i ~ ~ f  the Weather Bureau June  90, 1008. 

C'lasBified.. ................................................... 179 
Unc:lassilied .................................................... 11 

Classified.. ................................................... 520 
Unclassified.. .................................................. 14 

190 Outsitlo of Wasliington, D. C.: 

- 534 

Total cornmiaRioned einployeea.. .................................... 724 
Additional einployeea outside of Washington, D. C.: 

Storm warning display men .................................... 181 
River observers ................................................ 381 
Cotton region olworvers.. ...................................... 143 
Corn ant1 wheat region observers ................................. 337 
Rainfall ohservers.. ............................................ 88 
Sugar and rice region observers.. ................................ D 
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Additional employees outside of Washington. D . C.-Continued. 

Special meteorological observers ................................. 9 
Cranberry observers ............................................ 2 
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Total noncoiiiinissioiied ciriployees ................................... 960 

Total paid employees ............................................... a 1, 674 
Persons serving without coriiperisatioii (cxcept through the dirtribution 

Cooperativc obaervcrs and wrrm ondriits (omitting 87 paid and 4 
cooperativc river and rainfall oEservers cnnmerated elsewliere) . . 5, 734 

74 
Cooperative river observers ..................................... 16 
Coopcrativc rsinfdl observers ................................... 10 

of Government publications) : 

Cooperativc storm warning display ineii ......................... 

Total cooperatives .................................................. 6 ,  834 

Total ririn~rrical slrengtli ........................................... 7, 508 

Dislribulion 01 tlw con~missio?ird~o~c.e  Jzm 90. 1906 . 
In Wnsliington. D . C . . 

hvcorints Division ...................................................... b13 
(‘lirnatological Division ................................................. 7 
Editor Monthly Wcrillier 1<oview ........................................ c 3  
JCxccutive brnnch ...................................................... d 1 8  
I’orecast Division ..................................................... e10 
Instrument. Division ................................................... 10 
Tibrary .......................... ................................. c 5  
Marine Uivision ........................................................ 14 
Division oC htoteorological ltccorcls .................................... 1G 
Publications Diviaioir ................................................. 43 
River and Flood Service ............................................. e 2  
Sii )p l ie~  Division ...................................................... 9 
~ J e g r i l p l i  Division .................................................... 11 
Miarellmieous rnc.c*linriical work (untlor dirrc. lion crl ihe (*] l ief  (lerk) ........ 5 
Captain of tlic watch (under dirccbtioii of tho cliicl rlci k) ............... G 
Gciicral iiiesseiigcr anti laborcr service (under direction of the chicf clerk) . . 18 

l’otal ............................................................... 190 

einployce .............................. 56 
oinlhyccs ............................. 114 

cinployces ............................ 50 

einploycrs ............................ 14 
......................... 24 
......................... 18 
......................... 20 
.......................... 15 

196 stations ........................................................... 1544 

:ill paid person~ connected with the Ihircnu on June 30, 1008, 
cp. rters wlio rcl)ort under (whir l  cwidilions (luring the occur- 
:mtl I(i roiniiiissionotl ~ I l l ~ J l O y ~ ~ s  absent on that dnte ant1 M 110 
H of abscnc*o or frrrlonghs 15 it’lioitt pay [or 0110 nionth or more . 

b One e uployec tlcvotca a p i t i o n  of his h i e  at one of tlic map stations at the United 

c One e nployce loinpotwily assiqiocl . 
d ‘i‘so e iiployees teinporarily a’isi.yicJ arid :mother (lovotes a portion of his tiine at 

e ‘rho Itiver arid Flood Service, including two of the coniiiiissionetl force, lierctofore 

/ rliis nuinber represents the ~iornial station force . Op June 30, 1908, there were 

Outside of Washington. D . 0 . . 
Cllll)lQyeCH ............................ 105 
crllployces ............................ 80 

c.nployccs ............................ 48 

- 

... - .- - 

had I)eoii granted 1 

States (hpitol . 

one of the inap slations :It tho lJiii(et1 Sttktes Capitol . 
assigned as pnrh of the I‘orecaHt Diviniuil . 
actually on regular duty but 534 elllp~oyCC8 . 
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In addition to the foregoin there are eight special observing (one 

hurricane season, and a special repair station in Washington, oper- 
ated from October to April, inclusive. 

The following salary table omits persons on duty at s ecial observ- 

where, as a rule, the tour of duty covers but a small fraction of the 
day and only certain seasons of the year: 

Salaries puid in the commisEioned grades. 

man) stations in the West B ndies, mainly in operation during the 

ing and substations where the salaries are $25 a mont P 1 or less, and 

June 30,1008. 

Gmdrs. 
, . . .  - - 

. ..... I__..I ~ 

i I ClassIfled grndos: 
IILghCSt HRlflry.. ............................................................. .I $3,000 
Lowest salary ................................................................. aoo i 4m 

................................................ 906 1 1,189 

Hlghest snlary ................................................................ ti00 . 720 
Lowest SRlal'y ................................................................. 240 240 

469 

Average Salary.. 

Average salary.. 

S5,OW 

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

Uncla8slfled grades: 

~ ____ __ I.. 

Average salary of all (Htatlon and Wa~hlngton) 18 $1,022. 


