
UNITED S'rNrm Dni~amnmivr OF AoRICUI:PUI~I~, 
WEATIIEIL BUREAU, 

Washington, D. C., Septembcr 22, 1916. 
SIR: I hnvc tho 11oiior to submit n report oI' the opcrntioiis of the 

meathcr Burenu during tlic liscul year elided J U ~ C  30, 1915. 
I~cspcctfully, 

C. F. MA~WIN,  
Pliicrf of Rureaii. 

13011. 1>. li'. I h U Y T O N ,  
Secretary of A ~ r i c u ~ f w ~ .  

?he daily work of the Wonther Bureau is tin irnportmt public 
sCrvi~:~, and ovory brnncli of colnmcrce, industry, niid busiiiess 
activity is contiilually fiiiding new wu,ys in which thc inforinntion 
obtnin~tble fro111 Weatlicr Burcnu sources cnii iud IU the more cIIicient 
Conduct of thoso niinira. Tlic 200 principttl sttttians of t l iu Furetiu, 

distributcd tllroughout tJlic country, f o r ~ i  intiinnte pollits of 
c?nttLct bctwccil the ceiitrtil orgtniizatioa m d  thoso itI aims imd de- 
slNs to scrve. Tliosc atnt,ions not only collect nnd report telcgrii h- 

Q@()iisly tlic ccpLlly impor'tant purpose of n local cciitcr for the dis- 
s~~ i i r in t io~ l  of cvcry spcciios of wcnt81icr ncws. Forcctists, storin, 
'%t, flood, mid otllor WIirTlii ip mid ~ r e i i t h ~ r  bulletins to be of roll1 
v a h ~  must bo iinincdiatcly d~sscrnii~ntcd. The Wcatlicr Burenu is 
!'dl orgallizcd to ncc(,nipli& this result, t~nd  it,+ work rind (?floI'ts arc 
'Qptiircd 011 sonic occasions only by the fnilure ,or cornplcte intcr- 
r!~tion of the custolnnry xneniis of cc,minunicatlon-thnt is, prin- 
cIPiilly, tho telogIqll tmd telephone service. 

Alriiost tlic first effect of g e n t  floods niid dFtructivp storms is to  
cut off communication by tlie customary w!rc sc.rv~cc. Wireless 
?cthods of communicntio~~ are subject to  but httle, if tiny, intcrrup- 
tlc)n by dcstructive wcnthcr conditions, and 01: such occmittns are 
aften the only mcans of conimunicntioif tlint renitlln. A powerful qgu- 
&@lit is fourid in tliese considortLtions for tho estnbliqhincnt of wirc- 
less statiolis in jnatiy regions of the CoUlitPy, cspeclnlly those that 

re cntedly sufforcd from disastrous floods tnld storms and the 
s~rlous P 09s of ~ctmmunic~tinn witli the outside world. 

Tho funds appropriated by Congress for the work: of tho Bureau 
rcmtiirlcd practically the same for several yctirs, 111 fact, have 

Buffered slight reductions. The service has, ho-wever, been cxtended 
'n many directions 1)y increasing the distributlou of .frost wtirnings, 
fWeriding the river tind flood service, tho introductinri of firo-wind 
'(Wcnsts for the better provolition of forost fires, the o-iltlrgemetit and 
*Publictition in better form of weather tlnd crop bulletins, tlud tho 

1C411y tlic local Ilict,corologicnl condition, but tilso servo siinu .;p ta- 

Q910-1+1 
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monthly reports of climcltolo icd data. These improvements .have 
been accomplished without a 8 ditional expenditures by econom1eS of 
administration and efficiency of organization. 

The Bureau is in rccei t of applications from many sections of .the 
country for extensions o?its service. Theso include requests for river 
and flood warnings, frost, and cold-wave information; fruit, tobacco, 
trucking, and vineyard protective work, and water resources informa’ 
tion in the sparsely occupied region of the West, where the whole 
region is as yct but poorly covered with reporting stations. Exten’ 
sions of the grain, cotton, sugar, rice, and other crop region services 
are also necessary. 

The increases needed represent a normal and legitimate rcspons’ 
to the natural growth, development, and extensions of the sev@ra* 
industries and activities of the country and are necessary to meet 
natural increase in the use that is being made of the Waather Bureau 
service. The commercial ns well as the naval and militarv interests 
of the country fully justify the improvoment and extens’ion of the 
work of tho ’Bureau in the Panama Canal and the region of the 
Caribbean Sea. The changing conditions in Alaska liltewisc claim 
attontion. In  a few words, all the foregoing means increased serVICO’ 
That means more reports, more warnin s, more tclegraphing, more 

The details 07 the wo~l! of the Bureau during the past year are’ 
briefly discussed under separate topics, as i’ollows: 

STATIONS AND OBSERVATIONS. 

equipment and vencral su plies, and ad (f itional inen. 

No increase has been made in the number of principal ox f@J’ 
equip cd stations, which is now 107. A substation previously Ina!n- 

service in this section, has been manned by a oonimissionccl employac 
of tho Weather Bureau, as .no other satisfactory arrangem.nt could 

e quipmont. 

tainc x at Wausau, Wis., for the special purpose of a flood-warning 

be made to continue the station, and funds arc needed €or its fU 11 

OBSERVATORY BUILDING8 AND STATION OFFICES. 

Two new Weather Bureau Observatory buildings, 
to July 1, 1014, were completed and acccbpttd; that at Sandy 
N. J., on August 29, 1914, and the ono a t  Cincinnati, Ohio, on Fob- 
ruary 22, 1915. The ltitter is ractically the iirst suburban inotgorc 

present meteorologica scrvico-may be said to have started in 18G9 
and 1870, under the initiative of Prof. Cloveland Abbe. Ad-@a- 
tagcously located on elevated ground in the north art of the city, 
in  Clifton suburbs, it should prove of exceptioniil va~ue  for moteoro’ 
logical work and a pmnancnt place a t  which such work: may go on 
under favorablc conditions for many rnerntions to come. The pros- 
ent down-town station in the FederaF Building, in or near which the 
Weather Bureau station was situatcd for nearly 45 years, is also to 

h 
be maintained as a printing and business oflice. 

Contract has been let for the new cottage building and tdcgraP 
ofice authorized by Congress a t  the Noah Bay (Wash.) station 
the Woather Bureau seacoast telegraph lino, near Tatoosh Islaad‘ 
Construction work will bo taken up promptly, 

010 ~ c a l  observatory establishc cp by the Weather Bureau and h~ppon’ 
to fl ave been most a propriatcly pluccd a t  Chicinnuti, where our P 
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Necessary repairs and im rovrmcnts havo boon cerriod to com- 
(%ion' 011 Wcathor Burcau B uildings and arounds at  Atlantic City, q. J.; Risniarclr, N. Dak.; Modona, Utat ;  North Platto, Nebr.; 

Sa>lt Sto. Mari3, Micli.; San Juan, P. R.; and Sheridan, Wyo. Tho 
bulldin bclonqing to tho  'Uurcau but occupying lcasod around a t  
%y Iftiwk, N. C.-a discontinued station-wlis disposed 07 at public 
We. 

A farin of &out 40 acres, with buildings complcto, wns loascd a t  
D p Q ~ o l ,  Ncbr., for a new ncrological station at which to maintain 
and continuo tho Iiito and balloon work, trnnsforrod tlioroto from 

Tho building in .rvhicIi t h o  Wsathcr 13urcau occupicd rciitod quar- 
ters at  Jaclw~nvilla, l i  la., was partially clostroyad by firo January 3, 
l915, involving IL financial loss to t h o  Govornnicnt for station cquip- 

To socuro suittiblo coriditioiis for obtaining accurnto obsorvations 
Of wcatlicr conditions at  its outlying stntions, officcs are locatod in 
'Bdoral buildings wlicrevor suitnblo quarters may thus bo had. 
whom tlioso arc no t  avuilnblo nor sui tnblo, rentod o h o s  aro utilizod 
Or, in a nu~~lhor  of CILSOS, the Woatller 13i1reuu has croctod observatory 
buildings of its own. At tho ond of the fiscal yoar thorn woro 45 of 
~ ~ O S O  lilttor, in atlclition to  tlio contml omice 1milding in Wtisliington. 
yho nccuiiiu1:btod invcstmont for tlicsc pormanont structures outsido 
'f Washington :imouiits to about $I,OOO,OOO for grounds and prop- 
er!; u-3 a WllOlO. 

1 hc following strLtriiicnt gives tbc status and numbor of Wcnthor 
B b ~ ~ ~ ~  station 01licos in oporation on Julio 30, 1915: 
b e  clu:irtcrs and acwmmodntions: 

In FC 1rral biiildingti ....... ....................................... 64 
In  state or otIrcr public* buil ........................................ 7 
In  \$re:itllcr 1:ulc:tII O ~ X T V : ~  lory buildingti. ................................ 45 

1 otal free oC ~.cnl:~l .  ........... ................. 110 
rontcti qiiartem ownr [~  11-j  inciividii ................. 98 

Mount Wcathcr. 

of itbout $2,500. 

- 
, I  

Tot:il for cntirc xcrvicc.. .............................................. 214 

smsrxnoNs. 

I A fcw oxtonsions liiivo boon inado in tho work conducted in the 
'%rosts of tho gr:Liii, cotton, sugnr and rico, cattle, and such indus- 
t'1e3, notrLbly in tho frost-fruit, work in t h o  Salt Rivor Vi~lloy of 
Arizona,, tho ltoguo ~t ivor  ~ a ~ o y  of ~ r o g o n ,  in tlio vicinity of p a l l a  
b a ~ n ,  Wusll., in soutllorn ~uliiornin, anci in tlio largo fruit districts 
Of Ohio. 

' h o  now spocial mctoorological stations woro ostablishod in 

Tho ltirgo co- p3 of cooporativo obwrvors, now moro than 4,500, 
'as furthor increased during tho  yoar by tho  opming of moro than 
'00 now stations nt points froin wliic~i motoorological diitu will bo 
'IsQful in dotormining tho cliniato of tho country. Tho largo amount 
Of &ta collected by tlicso ob3crvors, on t h o  wholo, was prusnnted in 
'XceUcnt form, and shows 21 coiisciontious dosire on thoir part to 
rehder tho bust sorvica possiblo. 
a vbLe p-opor mposuro and care of instruments, as well ns thp correct 
utel p:etation of their indications by observers at  subatations and 

in coop :intion with tlic riavnl radio sorvico. 
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the E-orrpt rendition of roports, are fully appreciated, and offo?‘ 
has cen made to attain the highest posslblc degree of xccuracY.lD 
those reepscts. To best accomplish tnis, howover, it is impcrrttlv’ 
that a more frcqucnt incpxtion of these stations b3 p-ovided for* 
A personal visit to the ob:ervcr enables the section director to  no- 
quaint himself with the general onvironment of the station,. to 
remedy defects in the exposure of instruments, where such eXIStr 
or in the manner of recording the obwrvations, and also erlcourafFs 
tho observer to  renewed efforts if he has bscome discouraged at ?D 
apparent lack of interest in the work. It is also believed that fD  
the establishment of new cooperative stations the equipment shou Id 
bo installed and thc observer instructed whenover possible u d a r  
the personal suporvision of a trained Weather Bureau olficial. 

SNOWFALL AT HIGH ALTITUDES IN WESTERN STATES. 

The Weather Bureau for some years past has sought to dctormiJ)e 
in the spring of each year the probable amount of wiiter contained fl 
the snow cover of the higher levels that may later be availnbl~ for 
irri ation and other purposes. 

l h e  project is a dimcult one because of tho fact that, as a rub, the 
higher altitudes are either not inhabited, or, in many cases, only 
during the summer months; hence, with the exception of the lo$ 
passes occupied by the continental trunk lines of rttilroad arid a 
1soltLtcd points whera mining ctzmps are locnted, comparutivcly little 
is known of tho toh l  amount of the winter snowfall. The totd num’ ber of high-altitude snowfall stations is gradually becoming less ?n d 
less, due to the abandonment of mining camps and other entdrprlsqs 
that have been hitherto maintained throughout the year at  high altl- 
tudes. Thc present mctbod of obtaining obscrvations of the winter’s 
snowfall through persons who may reside on the hi her altitudes 
throughout the year hau reached the limit ?f its deveopmrnt. fi 012 
the other hand, the plan of intonsive surveys in small watersheds, as 
dcvcloped originally by Thicssen, promises relatively valufbble 
results, but of extremely local spplictktion. T’hrec such surveys were 
made durino the current year, as follows: One in City Creek water' 
shed, near gult Lake City, Utnh, at  clcvationr ranging from 8,500 to 
9,500 foot  above mean sea level; a second in the watershed of Cot,ton’ 
wood Creek, a tributary of Boise Ever ,  that joins the main river fi  
short distance abovn Arrowrock Dam; and the third by the Rock 
Creek Conservation Co., in coo eration with the Weat1ic.r Bureau, in 
the watershed of Sand Luke, 8arbon County, Wyo., at  nltitudes of 
between 10,000 and 10,500 feet above mom sea level. 

6 

All of these surveys were 

time consumed daily in going to 
Whore it is possible to transport 
of the snow fields, as wa3 done in 
t a p  is secured. 

l’ho survey in the watershed of City Creek, in 191 5 ,  whence Salt LakB 
City draws its water supply, sl-.owed 30 per cent less water in the 
mow cover than in the previous ear, and also that tho snow wds iP 
@ condition favorable to early m d  P ting. 
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expedition naturally was unable to  accomplish all tliat it had set out to 
do by reason of failure in  transportation arrangements. It, however1 
determined the fact that the snowfell of the winter of 1914-15 in tho 
mountains of eastern Arizona was cstraordinarily heavy. 

Fortunately for agricultural and othcr intercsts in Arizona that 
depend upon bhe water supply, tho precipitation of rain, as well 
snow, during the winter, was abundant. On April 14, 1915, water 
began to run over thc spillway of tlio Roosevclt Dam, stcorngo CttpncitY 
in the reservoir being reached in that month, a fact easily formhad- 
owed by the reliable reports of heavy snow in the mountains that were 
made a t  the close of Jmuary, 191.5. 

Much work reinnins to  be clone in the mountain rtgions 01 extreme 
eastern Arizona. Indeed, the work thus far accomplished can only be 
considered a3 preliminnry to a mow general campaign. 

EVAPORATION. 

Data on evaporation constitute n term in tho climatologicnl factors 
of any given rcgion that is of very groat prnetical vtiluc. ZIowcvel', 
the amount of evaporation from tho free surfaca.of n hody of water 
of groater or loss extent, as a rosorvoir, an irrigntmg ditch, t i  Ink?, 01' 
the like, and tho ovaportition from tho surfticc of soils of various 
compositions and conditions of vcgctnl covoring, or thc absence 
thereof, also tho evaporation from such objects as forosts, ficlds of 

owing grain, etc., are so din'ercnt under the sumo gaiiornl metcoro- 
Kgical or climntological conditions that tlius far no satisfactory 
means of mcasuririg evnporation untlcr the sovcrril conditions men- 
tioned have boon found. Theso conditions, pwhnps morc than any 
other, have born a barrier to  tho serious undcrtnking of definite and 
long-continuoti serios of observations of cvnporation according to 
some one parlicular method of mensuremont, which n t  tho best wodd 
probably not ontirdy meet the raquiromonts of any onc of t,lic lines of 
study in agriculture, enginecring, forostry, and tho liko. 

Notwithstanding tho forcgoing, the V\Zcuthcr 13urcnu has atloptod 
a stnnciarcl type of n 1 arrbtus tind innuguratetI metLsur(miont~s of 

of ovaportition that hnvo bcon matlo from Limo t o  timcr, oithcr in tho 
Weather h r o a u  or in coopcrntion with other Poclord sorvices, 01' 
that might possibly be nvnilnble from indo ondont measurcmontsr 

form. The sovcrnl types of data thus availahlo, howovor, aro not 
strictly compt~r:tl)lc, principally becnusc thero has hcon lrdr of un1- 
formity in tho inotlioclv cincl q)ptirtitus usrtl. In inmy ctisos no 
attem t was mado to  srptirato rainfall from ovaporntion, so that the 
rocor dP s are fOr the most part frngmcntary, discontinuous, and mor0 
or less unsatisfuctory. 

While numerous attempts liavc been maclo to  corrcluto ovnporatioa 
with tho metoorological conditions prevailing whilo it occurs, yot '1.0 
dopondahlo formula is known. Tenipornture of the wntor surface 19 
an important factor, anc1 this datum is gonorn~y wanting in many of 
the olcler rocortls. It thus appears tlirit tlio direct dotorinination of 
the ratc of cvnporation in various portions of tho country by actual 
mcasurcments under standard conditions at stntions woll clisiributed 
is certain to ultimntel yield clnta of very groat value. 

A model Weather &mau ovaportition station is now rnaintaind 
a t  Massachusetts and Nobrnskn Rvonuos, Washington, D. C . ,  in cod 

cvapo~ ntion thoreby. w L oroovcr, tho rosults oI vririous determirititions 

are now heiiig collated and prcpnrotl for pu P ilication in 1ippropriato 
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VESSEL REPORTING.-C~ e I i ewy  is one of tlm most irnport,aDt 
vessel-reporting stations' OF the sorvice, 19,706 vessels having be@ 
reported during the year. Also, 12 wrecks were rcportcd fr*oD 
various Coast Guard and Wcathcr Bureau statiolis to Cape Ileflp 
from which oirit the information was given out  and assistance dls- 

K E Y  W E s r - S A x D  &CY SE(:TION.1--~he submarine tclophono c d @  
connecting Key Wcst with Sand Key, Fla., was hrokcn Octobei. 5 ,  
1014, arid repaired Octoher 16, :it a cost of $172.50. Tho damage 
was done, cipparently, by tho tank steamer Sioux, which, during 8 
strong wind squdl, clraggcd her anchors tind foulcti wid broke til@ 
cable. 

ALi%Nn-Trir:l\'t)m BAY ANI) MTIJDLE ISLAND (Micrr.) S J C C T I O N . ~  
During thc yoar pist tho  t o t d  tirnc of interruptions to  the tclcpliOnO 
line was 4 days and 19 hours on the Midtllc Tsland lim, arid 1 day and 
4 hours on  the 'l'hundor Bay Isltiritl line. Tlic iutcmuptions WO~'@ 
almost ciitiroly tt iw to  t1sm:igc 1)y liglitning in t ha city telcphon@ 
s stem with which our lincs ;ire connected. While thr condition of 

21 years sinco t h y  wcre constructed and tho qucstion of grtdual or 
complcto rcconstruction will oE ncccssit y nrisc in thc iimr i'uturC. 
Vcssclmcn usc t h  lines co~ist:witly a ~ i d  t h r  rovciiws thus  tlcrivcd are 
turncd into th P Tr rasury as mi scchnco  us  r c ~ c i  p ts. 

Tho B c ~ i v c ~  k l m d  sect ion from Chnrlorois t o  St. ,Jtinws, Mich.1 
was unintc~i.uptct1 during t hc yeat* :tiid was mtiintiiincd without 
ex 11 ens c . 

Glcn I1:~v(~~i--South uiitl North Rlt~n i~ou  Jslaiitl sc~t ion litis worked 
uninterruptedly throughout tlic ycw williout C ~ S ~ ( ~ I J S C L  

POINT REYES-SAN F~LANCISCO sscnolu.--This line is in a fuirb' 
satisfactory condition, and il' tho  station n t  Point 1Eoyes is to  
maintiiinob uctiori will be tciIceu to  pnt the whole line in goo(\ ropW. 

bctwcon Port Crcsccnt and 'lhtoodi lslt~iitl w s  intcrruptod for 8 
total of 22 days during tho  ptist ycnr. This wis &out 4 days inore 
int,crruption t h i i  hs t  ycnr. 
logging opcrtttiotis tind wiigou-rot~c{ nncl rtLihond bui Itliiig, rtitll@i* 
than tlic rcsult of :;tormy ~ v ~ a t h e r .  hiring tho siirnc period c01n' 
municntion betwoon Port Crescent rind Soattlc vin thc W~sto1'n 
Union wircs wns iiitwriiptccl for n t o t d  of 45 dnys nnd !I hours, an d 
by thc Postal 'l'clogrnpli thr total iiitorniption WILS 56 t l t ~ y s  and 23 
hours. I t  will lie notctl h t ,  notu.itlistnu(lir~~ the rough countrY 
tliim~gh whicb tlic Govcriinient ninintiiins ant1 o p c r a t ~  this line) 
if is licpt in MOW riIiciont condition t ~ i n n  t,Iw cornimrciaI lincs. 'W 
line Jim t)ecw ol" ereat b e d i t  to shipping, fishing, arid othcr corizi~@'* 
cia1 intcwsis (luring the yc:w, tilid tho  tclcgrripli husinoss must 110@' 
ssi-ily inorcnsc? ns t i  (' country is scttlcd n.nd IICW indust,rios open. 

patched to  t g e scene of the wrecks. 

t K cso lincs belonging to tlic WetLtlier Burc2~u is ftbir, it 1ias bo@ 

PORT CRICS~EX'l'-'~ATOOSII ISLAND S l ~ ~ ~ ' ~ I O N . - - - ~ ~ ~ ~ i i l i l ~ l ~ ~ ~ ~ i ~ ~ ~ n  

Tlic intcrruptionr ~vcrc tlio rcsult 0 E 

FORECASTS AND WARNINGS. 

For a number of years thc issuo of forwust$s and warnings l i t is  bear1 
most satisfactorily accomplislied by subdividing tho territory of the 
United Ststos into several largo districts ant] placing each distrjot 
in chnrgo of t i  specially trriinod n n t l  c:omprtc~nt, forccnstcr. nistrd 



WEATHER BUREAU. 9 

headquarters are now boated a t  Washington, Chicago, New Orloans 
Portland, and San Francisco. The Washington office u r d  
made all the forecasts on the evening obssrvations, except 

*or the Pacific coast districts. Provision, however, was made near 
the close of tho year SO that tho night as woll as tho morning forecasts 
‘hould be issued from Chicago and Denver for their res ective dis- 

?€$on forecaster has a smaller territory at nighttime for which pre- 
d?ctions are required, and more time and study can therefore be 
oven to tho region CovOred, while, on the other hand, the reparation 

kith tho current changes in weather conditions than 1s lilrely to be 
the case whon he is responsible for only ono forecast. Advantages 

local distribution arc also realieod. Tho Washjnmton forecasters 
PO are all storm warnings for the Great Lakes and t%o Atlantic and 

‘ui$ coasts, Rnd exercise a general supervision over all tho forecasting 
activities of the Bureau. 

Periodical iiispcctioiis of t ho  rincipal stations of tho scrvicc are 

h r i n  the year tho Weather Buranu issuod daily its usunl 36 and 
48 hour $orecasts of woathcr, tompcrntura, nnd winds, and pr(?parod 
bhd issued spacial wnrnings of frosts, cold waves, storms, tilid heavy 
QOtlrS. 

VVEEKI,~ w E A T I I E ~  FoRE:cns.rs.-The weekly forocast issued prior 
‘0 August, 1914, wns tllerl suspondod hecausc of the intorruptioll of 
‘Oports froin foreign nietoorologicnl services brought about by the 
QUl‘opcnll war. The issue of a weekly forocnst was resuined, how- 

This forecast is rcpnred 

‘Qd is irllrnodiatoly sollt to tho ~ J S S  as~oCl~tioll3, nl;d sdectcd par- 
‘io?l~ tiro telographcd to  cortain distyibuting celltors, where they are 
PPUtotl 011 cards alld distributed by ninil. t o  sucli rurgl nowspapars 
‘% individuals as call utilize tlic iiiforriintlon or t ~ d  111 its dlSsoli111~~- 
t l o k  

r l  1110 most sevcro t ~ i d  disastrous storm Jf the p a r  was that of 
’OCeinbRr 7-9, 1914. This disturbancc pnsscd up tho Atlantic coast, 
‘?Using hi& winds find tides dong t h o  Atlniitic soaboald axid con- 
81derablo property dnlnego along tho Dclnwtiro find Now J orsoy 
Coasts. 

Tho Atlantic const storm of April 2-5, 1915, iiicludjrig Eastor 
Fro111 a point off 

the southwest Florida coast 011 the iiioriiing of tho 2d it passed 
‘opthward up tho Atlantic const wit,h increased intensity to  n posl- 
t lOl l  over tho Grand Banks by tho morning of t8he 5th. Storm 
‘&rnings wore ordered for tho eiitiro Atlantic const, and gales oc- 
“Qrcd, with some damage t o  shipping. I h v y  falls of snow occurred 
Over portions of eastern Pennsylvania, southern N ~ w  York, New 
Jer50y, Delaware, and New England. A fall of 19 Inches was re- 
ported froin Philadolphia, Pa 

One of t,ho most pronounced cold waves of the wjnter occurred 
the latter part of January, 1915. On the evelilng of the 26th 

very cold high-pressure area was central over the Canadian North- 
Low temperatures had prevailed for several days over the 

!ricts. Two advantages result from these changes. ! he Wash- 

bf. two daily forecasts lioeps the district forecaster in c P osor bouch 

bade by the Washington and ot P l o r  district forocastors. 

in a inotlified foriil in April, 1915. 
Qld issupt1 ‘Yuosdny forcnoori for t h o  wook bcgjniiiiig 011 Wcc P nosdays 

Wmnirigs wore issucd woll in ndvti1icG. 

was quite t i  SOVOI’G ono in many respocts. 

9918-16-2 
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Northwestern States and no further warning was necessary, but 
warnings were ordered for eastern Colorado, western and soutbel’D 
Wyomng, e%steri? nrld southern Iowa, and the interior of northerr’ 
Illinois, and duriw the 27th were extendecl generally over tho 
Luke Reyion, tho 8entral Valleys, New England, and the Middo 
Atlantic states. This cold wave proved t o  bc the most pronoun@ 
of the winter of 1914-15, temperatures as low as zero occurslllg 
almost to the Ohio ltiver. 

During the month of November, ‘1914, a succession of storms Of 
marked character crossed the Great Lakes, causirig winds o€ s t m a  
force. The rapidity with which one storin followed another Wfi9 
most marked, and necessitated inany werniiig advices. 

The huavy arid contiriucd rains of May a i d  June, 1915, in IG~1sa91 
Nebraska, iind adjoining sections, while 110 t producing ninrkod 
floods in the rivers, nevertheless wrouvht iinmaise damage to staI1d- 
iiig crops, not only from overilow an(? total destruction oi the crop 
in bottom laii~ls along the rivers aiid smdl  streanis, but tils0 by 
reason of the saturated co:idition of the soil, it heirig impracticable 
to  giither the crop until the ground dried out. 

An estimate of the damage to crops and farm laiids in I<a11s8s 
places the amount a t  36,000,000, with an additiorial $1 ,500,00° 
along the Missouri east of Kansas City. 

WEATHER FORECASTS DISTRIBUTED BY WIRELESS. 

Amateur wireless operattors at Illiopolis, in Illinois, were per- 
mitted to aid in the distribution of weather forecasts by n scheIflo 
put in operation in June, 1915, as follows: 

The sending station recoives the forecasts usually by mciil os b3 
telephone, and broadcasts them hctweeti 12.45 and 1 I>. In., io 
message sorit out a t  a slow rate-about 10 or 12 words a initiiite-’ 
to ticcornmodate iriexpcrienced operators. Tho receiving operator 
copies the message on an anproved card and iosts it for the lml(@ 
of his neighbors. Throe pfnces in l l ~ i ~ ~ ~ ~ i s - l ~ ~ i ~ ~ ~ ~ ~ ) ~ i s ,  Rock lsln11df 
and Springfield-send the forecasts in this inaiiner, and 16 places 
in the State receive them. The total nuiizbor of cards postctl dn113‘r 
except Sunday, is 35. 

The distribution of forecasts by wireless was also begun in Jalluar 1 

State are supplied. 
1914, a t  University, N. Dak., from which source nine places in t $0 

STORM-WARNING SIGNALS. 

At the earnest solicitation of marine interests, especially those 00 
the Great Lakes, a dccidcd improvement in the former system of 
night storm-warning displays has been worked out so as to convef 
more definite inforination by moms of tho lantern displays. By t W  
arrangement the direction of the expected wind can be shown to tbO 
nearest four quadrants iristcad of to only two directions, as horctoforo, 

Tho new night storm-warning signal consists of three lights in a vf’ 
tical line. Special experiments conducted by the Instrumont Division 
showed that in order to bo seen separately by the riakod oye iw tdo 
bri ht  objects the lights must be approximately 4 feet apart for each 

d 
d electric lamp of the gas-fded tuiigsten type is being, tried out, 

necessary modifications in the standard lantern are being made. The 

m’ li: e the observer is distant. T o  secure great brilliancy a standbr 
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new system of night storm-warnina displays will be put into operation 
first on the Great Lakes, and at  tke earliest practicable datc. 

Mention may bc made of one or morc of the new problems the forc- 
casters have under investigation and which will probably be coniploted 
during the coming ycnr: 

(1) A discussion of the probability of precipitation from the differ- 
ent recognized typcs of low-prcssure areas or storms over the various 
sections of the United States (13.. C. Frnnlicnfield and 3'. W. Ihichclt). 
This discussion wiU observe the classification and arrnngeinont 
adopted in the study of ty  us of storms and storm movonionts in t h o  
united States (Edward 1-1. 73 owie and 1%. I3.nnson Weightman), issued 
as Sup loment No. I ,  Monthly Wcathcr Review, 1914. 

(2) 1 study of typcs of high-pressurc areas of thc United Statcs 
and their movements (Edward 13. Bowie and 13. EIanson Weightinan). 

(3) The seriously disturbing influences of heavy locnl thundcr- 
storins on clcctricd transmission lines, and the important cp!isoqucnce 
0: these effects to  n groat part of the population of large cities, neccs- 
Wate nnd justify a nioro intimatc and careful study of theso local 
?tmosphoric phcnomena tlinn has boon ivcn to thcm heretofore. It 
1s hopcd thc Weather Burcau will bo ab 7 c to givc incrcascd attontion 
to this interesting problem nlso. 

RIVER AND FLOOD SERVICE. 

General and destructive floods werc absent during the year, al- 
though local torrential rains in soutliwcst~-centrnI 'roxas in t h o  latter 
Part of April, 1915, caused severe floods in the smdler strcams that 
Were responsible for a loss of 40 lives and n very large inoncy loss in 
crops and farms damngod that has been estimated at  a little inore 
than $3,000,000. 

'INSTRUMENTAL NQUIPMENT.-'rhC eXpGriC?IlcC! Of lnlilly years with 
ect to rivor gauges inny bc stated thus: 8) Vertical stair gauges tire to bc prc$crred w h k  local conditions 

admit of their use. 
(2) Slopin gauges of concrcte construction, whilc oxpensive, arc 

necessary in krgc strcains liko tlie Ohio and Mississippi, in tlie nbsence 
of brid es or docks. 

(3) 6hain and weight gauges, whcrc they can be used, afford a 
siinplc and fairly accuratc incans of dctormining tho level of the water. 
They should bo frcqucntly chockcd in order to  SCCUFO accurato results. 

During the year a supply of t i  form of short-gauge 110s in conjunc- 
tion with an cnamoled scalc hns boon secured. These 1~re su mior  to 

replace t h o  old as tho latter bomines unsorvicenblc. 
IN~PECTION OF STATIONS.--~ largo nunibor of spcciiil rivor sttitions 

havo 11ecn inspoctoci (luring t1io year, but it (ioos not socm possible, 
except in rare cases, to havc thc zeros of thopugos and other mensuro- 
lnonts ticcuriitoly checked by procisc lcvoliii@. 
h first stop in tlic accurato chocking of tRe znros of rivor gnugcs 

has boen taliun in tho  nppointineiit of an cnginccr to tho scrvicc1, with 
headqutwtnrs a t  St. Louis, MO. It is ostirnntotl that n t  least two otlior 
engineers should bo brought into th? service, so that cvciitunlly o m  
oath would b o  civailnblo for tho  Pncific Coast, tho Mississippi Vnlloy, 
and the Atlantic Const Stdos. 

811 oldcr form suitablc undor siiiiilnr conditions, and the now i or111 will 



12 ANNUAL REPORTS O F  DEPARTMENT O F  AGRICULTURE. 

COOPERATJON WITH FOREST SEnvIca.-The ex erimont station 
jointly maintained by the Forost Service and tho d a t h o r  Bureau at  
Wagon m e e l  Ga , Colo., has boon maintained throughout the year.' 

hydrological measurements in tho lowcr watersheds. 
The Weather Bureau keeps a detail of its skilled observing force 

a t  tho Wagon Who01 Gap Station, but thoro arc other projccts 
Westorn States whero it simply furnishes the instrumental oqulpment. 

The construction of a sot of ompirical rules for tho forecasting of 

yours ago and has boon carricd on continuously cvor since. During 
tho currcnt ycar rulcs for tho rivers of South Carolina havo bcon corn- 
pleted and sent to tho flood-forecasting contcr of that Stato for trial 
and such modification as may bo found nccossary by, practical oxperf- 
moo. Tho object in roducing tho flood-forecasting rulos to  writing 19 
twofold: First, 'to y c r v o  the cxpericnce gninod by tho diffcront 
officials who have ecn conncctcd with tho work, and, sccond, .to 
minimize the labor that nn official on being assigned to aay district 
that is now to him will hnvo to perform in order to bocomo fully ac- 
quaintcd with the roqimcn of tho rivers in.tho district. 

Forecasting rules havo thus Far boen proparod for tho majority of 
the principal rivers of tho intcrior valleys. 

The main offort R as boon contorod in socuring climatological and 

EMPIRICAL RULES FOR FLOOD FORECASTING. 

floods on the principal rivers of tho Unitcd States was bc, 'qln some 

METEOROLOGICAL RECORDS AND PUBLICATIONS. 

Tho Annual Report of tho Chicf of the Wcathor Bureau, containing 
climatological dntn for the calendar yonr 1913, wns rintod and dls- 
tributod. 119 in formor years. Tho customary scria ? and statistical 
reports of tho Bureau were also issucd without interruption. The 
constaiitly growing dcmand for thoso seemingly dry and uninhros ting 
documents indicatos the increasing extont to  which tho public 19 
lcarning to mako use of tho vnlunblo information thcy c,ontnin. 

The biennial report on daily river stagos, contniniiig thc daily gauge 
rortdings for 526 stations, has brcn put through the press and is no* 
available for distribution. 

Thc Nntional Weather and Crop I3ullctin was preprod  along the 
lines adopted at) the beginning of July, 1914, cxccpt that during the 
present scason tho date of issue was charlgcd from 110011 Tuosday to  
noon Wednesday of onch woek and provision inrtdo for the printing 
of weckly wonther forecasts and n more extensive discussion of the 
offocts of tho week's weather upon the principal growing Crops, both 
of which changes appcar to  havo met popular approval. The chango 
in date of issue-from Tucsday to  Wednesday was a most welcomo 0110 
to  tho station ofEcials, as it offered much relief from tho usual con- 
gestion of work on  Mondays a d  affordcd a bettor mail service in 
collecting data from thoir various correspondents. 

Tulcgrams containing summaries of the more important foaturos of 
the weather and crop conditions over tho groat corn, whoat, and 
cotton districts have been furnished tho principal Weather Bureau 
centers in those districts promptly each wook for distribution to  the 
public. Likewise tho section diroctors havo been authorized to give 
to the press and others interested, at  12 noon on the date of the issue, 
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The Monthly Weather Review has continued to appear montlilY, 
resenting iiurnerous important scientific papers bcaring on d 

granchcs of meteorology and climatology. By authority of Con- 
rcss the Weather Bureau has bccn authorized to  include scisryo- 

fogical invcstigations in its work, and on Dcccmhcr 1, 1914, a scctlo*l 
including scismological reports was added to  the Iicvicw and reg? 
larly published thereafter. ‘L’hc Review contains, in addition, stat@’ 
tical tables proscnting the results of inotcorologicnl observations at 
all the regular stations of tho Bureau. 

A cominittec 011 scicntific papers was appointed (luring the year to 
examine and pass upon thc inorits of scicntific papcrs suhinittd bY 
Wcathcr Bureau einployecs, not only to detcrmiiie their appropriate’ 
ness for publictetion, hut  to  givc proper credit to tlieir t~ut~iors for 
application and abilitics thus rcprcsaited. Twenty papers have 
becn cxamincd and four liavc bccn published in tho Monthly Weather 
Review. 

A monograph by Mossrs. Bowict and Wcightman, prcscnting. an 

States, was published at  the ciid of Novcmbcr as Supplrinent No. 
to thc Moiitlily Weatlicr Itcvicw. A unique collcctioii of incteoro- 
logical iind phenologicnl observations by one 1nm1 at tho same place 
for over 30 ycars was of€crcd to  the IZurcau by Coopcrativo Observ~~* 
Thomas Miltcscll, of WtLuscon, Ohio. This collection compiled and 
edited by J. Warren Smith will be published ns Supplement No. 2. 

Thc assistant cditor translrLtcd Dr. Besson’s painphlct, ‘ L  Diff erollt 
Forins of Hdos and TIicir Observation,” for publication in the no- 
vicw. This vcry useful guide was also issued scpartitcly in octavo 
pamphlet form and distr ibutcd to  the Weather Bureau observers as 
an aid to them in improving our records of halo plienomena in tha 
United States. It is a satisfaction to be able to report that sonla 
im xovcmcnt in our ohsorvations is already noticeable. 

!3egiuning in May, 1915, thc Moiitlily Wcatlier Rovicw was put on 
a regular monthly schcdule by the Govcrnmcnt Printing OAicei 
thcrcby insuring its pu1)lication oil the lrwt thy  of each month! 
instead of 011 widely tliifcrent dates as in the past. 

extensive study of tho movcmcnts of storms across tho Umte d 

PRINTING DIVISION. 

A printing ofice is maintained at  tlic contrul ofico of tho Weatll?i 
Bureau in Washington, for tho purpose .of promptly printing and d1$+ 
tributin weather maps, bulletins, chnrts, ctc., rolatiii to curroIlt 
motcoro 7 ogival conditions. It is indisponstiblc that t 7 lis rinting 
ofice be maintained under tho supervision of tho Chief of tho ikuatber 
Bureau, for the reason that thc maps, bullctins, charts, ctc., must bo 
printed and issued as proniptly as possible after thc information con’ 
veyed therein 1)econics available, as any material (May in their issue 
and disscmination would render them of little valuo. 

Tho printing office in Washington also suporvisos similar but much 
smallor printling cquipments maintained at  the principal stations Of 
th9 Burmu throughoui, tlio country tincl which likewise print and dls+ 
tribute local weather maps, bulletins, and importtint motoorological 
information. Incidcntally thc printing ofEcc suporvises othor work 
of a printing naturc t3hat docs riot rcquiro to  be immediately issue n 
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and that, thore€orc, can be and is printed at  the Govoriimont Rrint- 
In officc. 
. tinco the rush work of printing weather maps, liullctins, and tho 

does not occupy tho forca and facilitios of tho printing division 
tho cntiro eight hours oE oach working day, tho romainiiig time is 

'lid in with items of iniscellanaous printin for either the contra1 

‘Qod in ‘tho most oconomicnl manner 
Qary will in(1icato npproximately 
Pear : 

or tho fiold stations. In this way tho 

during the past 

OUTPUT OF PRINTING PLANT. 

I,ITIIOGRAPIIIC. 
Cop ih  

for Mouthly Weal,hor ltevicw.. ................................. 198,450 

5,500 

*,charts for Review Supplement No. 1 . .  ............................... 
Charts for Climatological Data. ........................................ 

*,Charts for Bulletin v.. .............................................. 
Washington wonther maps ............................................ 467,950 

*National ‘M7cnther and Crop 13nllelins.. ................................ 
*‘hW and Ice Bulletins.. ............................................. 

*9.tion map bases. ....................... ......................... 3,942,000 
sbally forecast cards.. .................... ......................... 472,750 

onthly mei.eorologica1 summaries.. .................................. 2,640 
Franking forccast cards for stations.. ................................... 21,675,000 

free delivery slips.. ........................................... 1,368,000 
for publicatiom.. ............................................. 18,520 

*’!,,k forms ......................................................... 3,952,830 
Cbatoloyical data (Maryland, Delaware, and Virginia). .............. 11,100 

....................................................... 301,850 
$ddressiTlg envelopes and telegram blnulrs. .............................. 50, GOO 
Qemorandiim slips.. .......................... ................... 413,100 
‘kcleton letters. .............................. ................... 1‘3,970 
teaflets .............................................................. 45,200 
cards ............................................................... 193,590 
‘98trurtions.. ........ .‘. .............................................. 19,350 circulars.. ........................................................... 20,145 
biscellan~ous.. ...................................................... 80,055 

‘Maps, forms, memorarldum slips, mid climatological data.. .............. 

705, 200 
3,222,240 

IO, 500 

132,000 
26,000 

*Climatic Charts in sets of 11 each ..................................... 

PRINl’INQ. 

PASTING, STITCHINO, A N Y  B I N D I N G .  
sets. 

0,400 

T h o  daily, wookly, or monthly issue of our poriodical publications 
(‘opius. 

nntlliy cliInntologira1 data (printed at  sectioii renters). ................. 444 
: F i n g L o n  wcalher map, first cdilion (daily czccpt Gritiduys m d  ~iolidnys). . 1,015 * a&nington wcallier map, sccond edition ((hily cxccpt Gund:~ys und holidays). 41 5 
*bastlington wcatlier map, ~iindnys ant1 ~io~idays. .  .......................... 530 
h i o n a i  Weaillor and Crop I<ulletin (woclrly tipiil to Roptcnlber, nlolltllly 

xB October to March). .................................................... 3,325 
r;,Uow and ICO I<ulIetiii (wecltly during winter). ............................. 1,380 
*$recast card (daily exccp!, Suildays and Ilolidays) ......................... 1,650 
r; eeklv forecast card.. ................................................... 200 
b t h i y  Meteorological Summary for Wasliiiigtoll .......................... 

PERIODICAL PUBLICATIONS. 

at the ond of t h o  IiscaI year wns as follows: 
@11y wciLtIlcr ~ e v i e i v  (printed at Govcmnicnt I’riiititig Ollice).. ......... I ,  376 

226 
I__.~____-_ L- _ _ ~  

* ~$’ork tntlst I I C  doll0 ot Wontlior nuronu. 
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The forei n distribution of all publications was sus ended 
dcpartmenta 5 ordcr dated August 10, 1914, on account o P tho Eu.W 

f pean War. This service, howovor, was resumed in part d u m  
October, 1914, and full scrvico b mail, or through tho Internationa 
Exchan e Sorvicc whoro possib s c, was authorized on Pobruary 1, 
1915. back numbers of publications for countries that can not yet 
be reached by the exchango are being held for future shipment. 

Tho distribution of the various periodical publications to  forciB 
addresses is as follows: 
Daily weather map.. ......................................................... 87 
Monthly Weather Review.. .................................................. 37' 

75 
27 

Monthly Climaiological Data.. 
10 

Natioiial Wcnt her ant1 Crop Uullotiri 
Snow and Ice I3ulletin.. .................................................... 

remittancog 
mado to tho Suporintondent of Documents wcm as $llows at  thO 
close of tho year: 

snbscr~ber~ .  
National Weatlier atit1 Orop Iiiilletiri. 0 ....................................... 36 51 

33 
Wadiiriqton wci~thrr map.. 

6 Snow and Ice Ihllctiii.. 
Monthly Clima(ologira1 his.. ... ................... 

The aggregate rocci ts from tho ahovo salos oxcced $400 annualb', 
Subscriptions for tEc Monthly Weather Review are filled by the 

Superintcndcnt, of Docummts, who is supplied with 75 copies per 
month for that purpose. 

Add rms2' 

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

Subscriptions fillcd by this division and covercd b 

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

PltlNTlNG PltESSES AT STATIONS. 

Owing to tho unntity and character of tho printing donc at 
New Yorlc and #ow Orhiiiis olIicos, a sniall cylinder pross was pro' 
d o c 1  for each of those stations, which, togothcr with t h o  plate? 
prcsscs already in uso, has greu tly sxpoditcd the issuo of th@r 
publications. 

small platcxi presses for print,ing commcwitil wontlicy maps, with 
completo outfits of printing mat or&, wcro shippod during tho yo@ 
to the slations . at Spolianc, Wash. ; Lansing, Mirh. ; Springhddl 
Mo.; Birminghum, Ala.; and Sioux City, Iowa. 

'J'lio proccss of standardizing the typo and logotypos at  a11 stations 
was continuod durin tho your as occasion dcmnndecl, i. c., wlicnev@ 
i t  could be done wit T lout wasto of still sorviccablc old-slylo typo. 

At the present writing thoro nro 46 stations oquippod with prcssos 
of suficicnt size for rinting maps DD, 32 stations with small presses 
for printing niaps Cik, and 9 stalions with 5 by 8 inch Pearl prosso' 
for printing forwast cards and othor small matter. 

LIBRARY. 

amphlots were added to tbO 
library, as compared with 1,167 adgitions last year, bringing the 
strength of the collection up to  about 35,000. The ap aront decreag0 
in the number of volumes addcd during tho-year is gue to the fd' 
that many unbound annual publications former1 accossioned sopa' 
rately and included in the count of volumes aided to the l i b r d  
arc now treated as periodicals and not counted as separato a ~ ~ e s s i o n ~ '  

During the year 935 books and 
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spocial work carried out by tho librar during tho yoar includes the 

cation for motoorology to bo usod in connoction with his decimal 
C1assification ; also tho compilation of a brief bibliogrnph on woathor 
forecasting for uso in tlio fortlicoriiing forocasting InanuJ. 

The numhor of promotion-examination . papors ratod during the 
6Qfd year was 80, of wliicb G4, or 80 por ccnt,, attamod passing grades. 

SEISMOLOGY. 

It is gcncrally recognized that thc systematic colloction and 
arrangorncnt for convenient rofcrcnce of oarthqualio data serve 
@wral usoful purposes. As tho data are t~ccumulatod and oarth- 
t a k e  rogions more minutoly mtLppd tho onginoer is corrcs ondiiigly 
a 10 to  distinguish with woator certainty botwcon safo and $a*~gcrous 
loCalitics for bridges, Qams, tkquociucts, or any other im lortant 
structurm. A knowledgo of tho nmgnitu,de, rapidity, tmd otllor 
Poculiaritios of oarth iiiovernonts is of ospocial valuc in the dcsiping 
Of, structures of wliatcvor kind to bo crcctcd in oarthqualro regions. 
pmdly, dotailcd data coilcorning atirthquako motions scrvo ti wry 
valuable purposo in tho scionco of goophysics. 

To furtlior thnso important studios as much as possible, tilo 
boatliar Uuroau bogan on 1Iocoml)er 1,  1914, to colloct noninstru- 
Plentd reports of cartliquakes from all its regular stations, ncarly 200 

number, and also from noarly all its 4,500 cooporutivo obsorvors. 
Thoss data aro published month by month in thc Wonthr  Roviow. 

In addition, tho Buroau oporatos two soismographs-a Marvin 
Vprtical pondulum soismo raph, giving both horizontal components, 
a t  Washnvton, D. C., an( k a two-pondulum Bosch-Oniori instrument 
at  Northfiad, Vt. Tho Wasliington records were rcsumed in Octobor, 
lQ14, and those of Northficld, Vt . ,  bogan in Docombor, 1914. 

Beginning with January 1, 1015, tho Bureau hns also collcctod nnd 
Publislicd as far as possiblo instrumontal rocords of oarthqualros 
Obtained at- 

Pparation, at  the raquost of Mr. Molvi r Dewoy, of a scheme of classi- 

Sitka, Alaska, United States Coast and Geodetic Survey. 
Tucson, Ariz., United Slales Coast and Geodelic Siirvey. 
IIonolulu, Hawaii, United Gtaics Coasl and Geodetic Survey. 
Cliellenliam. Md., United Stales Coast and Geodelic Survey. 
rorto Itico, United States Codst and Geodctic Survey. 
I'oint I omit Gal., Ita'a Yoya Academy. 
Denver, Colo., Sacred Heart College. 
Georgetown, D. C., Goorgetown TJiiiversity. 
I awrencc, Kans., University of J<arie~s. 
Cambridge, Mass., Ilarvard University. 
St. 1 ouis, Mo., St. T ouis 1Jnivcrsit.y. 
I'luffalo, N. Y . ,  Canisiris Colle:.e. 
1 ordllam, N .  Y., I ordham University. 
Ilalboa Heiqlits, raiiama Cannl Zone. 
01 tawa, C'anada, Ihninion Observatory. 
Toronto, Canada, Dominion Meteorological Service. 
Victoria, I3ritisli Columbia, Dominion Meteorological Service. 

AEROLOGICAL INVESTIGATIONS. 

Observations of tho diurnal convoctivo system havo hcrptofore 
mado by means of kites and have nocossarily boon limltod to 

It soomod dosirablo to have a 24-hour bights of 3 to 3.5 kiloniotors. 
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sones of observations to grcater altitudes. This was accomplished 
by means of soundin balloons on July 17 and 18, 1914, a t  Fort 
published. 

Pyrheliometric observatiorls a t  great altitudos wero inado in COOP‘ 
eration with the Smithsonian Institution during July, 1914, a t  Z‘O$ 
Omaha. Thrce automatically rocording pyrheliometc?rs, devised 
calibrated by the Astrophysical Observatory of the Smithson@ 
Institution, wcre carried up by means of free air balloons. 13aUooD 
moteorograplis werc sent u within an hour or two of tlic tiino of the 
p rheliometers’ asccnt. In exccllont pyrhdiometric record W@ 

yot published, but a preliminary statemarit may be fount1 in a roc@ 
re ort on Pield Work of the Smithsonisn Institution. 

k i t e  flying from t’he dock of tho United Sttitcs Coast Guard cutter 
Senmu was undcrtnkon during her May and June cruiscs into !ha 
ICC ficlds of tlic North Atlantic; 13 obscrvntions by mcuns of tho k?tes 
were made during the May cruise and 16 duriiig tllc Juilo crulsO* 
In addition to those ohservtitions, recording nicteorological insW‘ 
iiionts wcrc cxpo:’c~l on tho deck of the Smeca, r L n d  sca-wntcr to@* 
pernturcs werc ol~taincd. These ohscrvations will bo rctillccd an d 
published in thc Monthly Weather Itevicw. 

I n  tho transfer of tho aerolagicul work to the Mitldlo West nnd to 
tho ccntlriil office tr t  Washington, D. C., considcrrLl>lc prc gross hog 
been made. It is cxpocted that observations will begin during the 
fall of 1915. 

regions of tho earth’s ntmospherc of which wc htlve sny knowled@ 
and the careful t ~ n d  systernatic study of xnctcoric tipp(~arr~11~e~ 
seems to be nt the prcscrit tiinc tho o ~ d y  me:~ns we ~mvo of gtLiii111g 
infomniation of tliis rcgion of tho tLtmoq)hcrc, wl-iicli id d ~ n c ~ s t  be- 
yond tho reach of :my other means of invcstigntion. It is !iopOd 
that with thr dcvcloprnent of tho acmlogictd work, this linc (Jf stud?’ 
may rilso rewive its npproprintc tittcntiou. 

Omaha, Nebr. The o B servations are not yet completely reduced Or 

o i tained a t  a height of 25 kilometors. lhc, comploto data aro no: 

M E T I C O R S . - M ~ ~ ~ O ~ S  orten beconic luminous in the vory 

SOLAR RADIATION INVESTIGATIONS. 

Thc SI a n d ~ ~ r d i ~ t ~ t i o n  of Cnllcndnr pyrhcliomctcra cflcctcd tLt Moullt 
Wcathcr in 1913-14 has irintle possiblc t h o  roduction to hc:it units of 
records o1)taiiicd i L t  WtisIiington hy mctm of one of tllcse instruaients 
bctwccn July, 1909, tirid April, 1912. These data have bccn utilized 
to detorniiiic for Washingtoii tho diurnd and tho ~ i i i u d  varititions 
in the hourly m d  (ItLily amounts of solnr tind sky rndintion. Tba 
results are published in thc Monthly Wcather Review for MtLrch, 19151 
and thc daily tot& mid dcptirturos from the normal hrive sinco bo@ 
published monthly in tho Rcviow. 

At the end of Scptcmber, 1914, observations of the intensity of 
solar and sky radiation were discontinued at Mount Weathor, Vfi, 
Before the cnd of tho following month most of tho radiation tippnrtuW6 
had been transferred to Wrishin ton and instdlcd in tho College Of 
History building, American divers i ty ,  which at€ ords oxcclleat 
exposures for both the Calleridar and the Marvin pyrheliometers. 





20 ANNUAL REPORTS O F  DZPARTMENT O F  AGRICULTURE. 

The Weather Bureau is now obtaining continuous records of the 
amount of solar and sky radiation received on a horizontal surface 
at  Washington, D. C., Madison, Wis., and Lincoln, Nebr. At each Of 
these stations, and also a t  Santa Fe, N. Ifex., the intensity of direct 
solar radiation on a surface normal to the incident solar rays is me@’ 
ured a t  frequent intervals on clear days. 
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