
REPORT OF THE CHIEF OF T 

OIWICB TIlE CIIIIW, 
II/Tnslr i,u/foiz, D. C., August  89, 1913. 

S m  : I n  subniit ting this :uiiiu:il rcport of the operations of the 
keatlier Uurcau during the fiscal year ended June 30, 1913, i t  seems 
Proper to stntc tliat the uiiclcrsigned entered upon his duties as Chief 
Of the Wcatlier I3urenii August, 4, 1913. Consequently such of the 
re ort as relatrs to i\rork donc during tlic past fiscal year deals with 
"irs nccoiiiplishcd iinder the :~dminis t~~t t ion  of his predecessor. 

Very rcspcctfull y, 
C. F. MARVIN, 

Chk?f Of Bl67WLtl. 
r l  1 he SEClt lWAlW 02" ,1Cltl CUL'ITJI~E. 

STATIONS AND OBSERVATIONS. 

The station aiid observntional niork of the Weatlier Bureau has 
a t  thc prosent stage through a slow process of development. 

the beginning st:itions ivere established primarily for tlie purpose 
0i furnishing tlat:~ f o r  use in iveather forecasting, being supple- 
lUnted, nevc~theless, by the, numerous cooperative stations, tlic 
hWleus of which was t alten over from the Smithsonian Institution. 

later years tlic v:ilue of weather o b s c r ~ ~ ~ t i o n s  has greatly in- 
"eqsed becnusc oP the incyasing application of scientific methods t o  
agriculture and to many lines of coniinercial activity. An insistent 
demand for stations lias therefore sprung up from all large centers of 
trade and comnierce-a demand tha t  has h e n  niet by the mainte- 
nance of n large nuinl)er of so-called corn and mhcat, sugar and rice, 
Q d  cotton region stations, and the like. 

It is scarcely possible to estimate the great T-due of this service in  
!he interests of :~gricwltu~e and commerce, and in re:ility wo arc but 
]W bcginning to re:tlizc its possibilities. 

OllCHARD INVESTIGATIONS. 

This line of work was inaugurated in 1912, and more conipletely 
o'ganized during tlie past year by the establishment of numerous 
Stations in certzin orchards in western North Carolina, Colorado, 
Ptah, southern CaliPornizc, arid Oregon, with the object of dorrelat- 
'ng certain c1im:ttic pliciioniena and topographic conditions in their 

on the occiirronco and distribution of frosts in .the prcliards 
under investigation. ValiiabIe reports are now co!ning m froin 
these projects for c1iscnssion by Prof. 11. J.  COS,  a t  Clilcago. 
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2 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 

WATER RESOURCES BY SNOW SURVEYS. 

A new line of wor~c mas inaugurated two years ago, and continued 
last year, by A. 11. Tliiessen, in charge a t  S;dt Lalce city, who adVo* 
cated systematic measurements of the blanket of snow reinaining OP 
the ground a t  the close of winter over the entire waterslied of streams 
that  contribute to important irrigation projects. Siicli molq 
blankets constitute the chief storehouse of water supply for the 
irrigation service in question. Mr. Thiessen has shown that, in cer- 
tain cases a t  least, definite niensureinents o€ the actnal av:~il:zhle water 
supply can be made early in the spring of each year, with tlio result 
that the irrigation service can be conducted throughout the folldtvln~ 
summer upon a basis of comparative facts rntlier tlmn :Lvernges ?r 
estimates.  lie .great valiie of w:itw-resoiirce iiicasurcmrirts of tW 
character is obviow, and the service is being extended. 

OBSERVATORY BUILDINGS. 

The Weatlier Bureaii observatory builtling :it Key West, F h  
which replaced tIie one t h a t  was so badly c~nniagc(~ by tlie l1urrica1le 
of October 11, 1910, as to make a new structure necessary, was c o w  
pleted and occupied on Jaiiiiary 23, 1013. 

The construction of two ~ i c w  observatory buildings was fklltllcjrised 
by Congress at  its last session. These bnildings will be located at 
Cineipa t i ,  Ohio, and Sandy Hoolr, N. J. It is expected that  tbeP 
will be completed and occupied bcfore July 1, 1014. 

TELEGRAPH SERVICE. 

The iinporl:~nce of the telegraph service is coequal with that Of 
stations and observations,. :it least wit11 respect to  tlio forecast worl' 
and the imincdiate dissemination of iinportmt information. 

One of the few telegraph lines owned and operated by tlie Weather 
Bureau runs along the south Atlantic coast, from Cape Henry to 
I'iatteras. li'our linndreil and seventy-five old ani1 worn-out poles 
were rep~aceci a t  points along this line during tlie past year, and 
a new submarine cable 1% miles long was mrcliased axid will @ 
laid in  August of the present year across Oregon Inlet, N. C.,, to 
replace the old defective cable deeply buried in sand a t  that  point' 
Further minor repairs will be effected on this line and better pro' 
visions made for the maintenance and repair of tlic line. SONe 
slight improvements will also be effected on the Port Cresmf" 
Tatoos11 Island line. I n  fact, a small building is nceclecl on this l1ao 
at Neal1 Bay, Wash. 

FORECASTS AND WARNINGS. 

 lie Iixtnre of tliis service is siicli tliat but a sinall part of it can be 
regarded as esseiititilly new work. The issue of the weekly forecasts' 
as ~ve l l  a s  of the daily forecasts, was cont~inued during the year. Tile 
meekly forecast is preparecl each Sunday morning and iininediatalf 
distributed through the channels of the wess nssocin tioils and 
mail. It is revised Monday and publishoh in the National Weekly 
Weather Bulletin, issiiecl each Tixesday during the crop-gro@g 
season. 
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An important monograph entitled (‘ The Great li‘lood of 1913 ” is 
pi-actically completed and will fully discuss the meteorology, Ill’’ 
clrology, al?d other aspects of this unusnal event. 

A bullet~n on the winds of the United States, in course of prepara- 
tion last year, lias becii still further delayed pendinc the securing Of 
additional data regarding variations in velocity wit$ clianges in de* 
vation, wliicll it is lioped to  obtain from comparative observation’ 
of wind Inovement now being- made. 

LIBRARY. 

About 33,000 voInnies of boolrs and paiiip~i~cts, including Inany 
old and rare morlrs on meteorology, now constitute the meteoro- 
logical library of the Weather Bureau, and a comprehensive cat?- 
logue and irides serves to render the information stored in this 
splendid collection readily accessible to the stiidcnt and worker &en* 
erally. Early in ,Janiiary, 1913, the library moved to new and en- 
larged quarters :~nd was thns enabled to undertnlw IL complete rF 
arrangement and reclassification of the books, which is now In 
progress. 

The librarian has for n number of years acted as snpervising exam- 
iner in  connection with tlie promotion examinations heretofore con- 
ducted by tlie Weather Bureau in  grammar, arithmetic, elementary 
meteorology, essay writing, algebra, and trigonometry. These exam- 
inations were conducted as usual during the past year, 302 employees 
taking the examinations, and of this number 288 l~nsscd, or ’76 per 
cent. 

TECHNICAL STUDIES AND RESEARCH. 

Legitimate invcstigations and research are the processes by which 
the TVeatEier Bureau as an institution grows and attains to  greater 
things, better service, and a mastery over the conditions and phe- 
nomena of natiiro that may render them subservient and beneficent 
to mankind. The activity of tlie bureau in this field is, therefore, an 
index of its prospective growth. 

~ i e  worlr outlined below, in so f a r  as it relates to the past’ yea?, is 
of established value and justified by the attitude of nieteorologlcal 
services throughout the world. 

The observatory a t  Mount Weather is headquarters for  much of the 
systematic scientific work conducted by the biireaii, :~nd  the results 
for  the ycnr ~nny be summarized as follows : 

AERIAL INVESTIGATIONS. 

l’rof. W. It. I h A I I t  in Chnrge. 

1 IIJC 1 ) ~  iiimnr, CONVECT~VE SYsrEnr.-one h i ind id  and eighty-thl@ 
free-air observations to an average height of 3 ltilometers were made 
in 15 complete series lasting for a period of 24 hours or longer. Kites, 
occasionally supplemented by captive balloons, were used to carry 
the meteorograph. A series of observations was made in every 
24-hour period throughout ~vhich kites could bc used. The elements 
observed are air pressure, temperature, and humidity ; wind veloc1tY 
and direct ion, and the atinospheric electric potential. The purpose of 
these observations is to effect as complete ;L study :is posslble of the 
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of its nornid value during the second half of IDIS, and but little 
more tlian this dnring the first half  of 1!)13, '1'11e pol:irization of 
skylight averaged about GG per cent of its iiornial valiir during tho 
seconcl h d f  of 1!)12 and about 'is per cent of t ~ i c  nornial during t!10 
first half of 1913. Similar depressions are :ipparent in solar rad]%- 
tion and skylight po1:iriz:i tion dnta for the years 1884-1886, 1889' 
1892, : ind l!)O%l!NN. I4G;icli of these periods follo~vvc~l volcanic crup- 
tions of iinnsnril violciicc. '1'1w low w ~ u c s  of solar r:i(Iiation a d  
slrylight polarization the ptist ycnr :IIT therefore nttribiitcd to the 
scattering of the solai* rays by the volcanic dust that, wis thrown t o  
gre:it heights in the ntmosphere by tlie criiption of I.i:itin:ii Volcnao: 
in Alaslra, i n  ,Jiine, 1012. 

PIPRl~TU1CICS.-'~lle three pclriods of d(~crcascd soltir radiixtioii inteiisltS'9 
cir1niin:ating in 1885, 18!)1, :ml 1903, i i w e  also periods of low tenf- 
pera turcs in the Ti r i i  tcd States, mid, indc~ccl, in the Northern I-Ieinl- 
sp1ici.c. While the minus tompcratnre rlepartnr(~s were no greater 
than have occiii*rcd in other ye:ws, tlic-y persisted for a longer time--- 
in tho United States for four consecutive years, in  the first instan? 
and for t h i w  consecutive yctirs in eacli of the othcr two. Since tl?]'; 
is n result that might 1ogic:illy be anticipated, Prof. Iiinib:ill, In 
chargc of tliesc~ investigations, made the prediction in a let tw to th0  
chief of bureau, d : i t c ~ l  Noiwniber 30, 1012, thiit if tlic presen(, ha@ 
con(1itions continue, as is expcacted. tlie teinpernture in  the United 
States will probtibly fall slightly below tlie norinn1 in 1'313, rspe. 
ciaIIy diiring the first half of the year. This forectist ~ i a s  already 
been verified, so fa r  :IS the p i r  litis :~dv:inc'ecl; that is, the tempera- 
turc in the United States lias :ivwageil s ~ i ~ t l y  below t ~ i c  normal 
(hiring the first, half of 1913 :ind niarked~y so in Febriitbry a d  
~ r t r c ~ i .  1)etnils of tliis iniportnnt mattw :ire ciisciisscd by Prof, 
Iiimball in  the p:igcq of the I3iillctiii of the Moiirit Wenthcr 
0hserv:t tory. 

Prof. W. 6. IIumphreys :dso has dcvoteil :~ttention to the cffcds 
resalting f vom tlie cjcctioii of great qmntitics of volcanic dust p@ 
tides of miniits sizc into tlio upper regions of tlie ritmosp~iere, and 
1iss  repar are(^ ii  v n ~ n a ~ e  contribntion ,to tlie ~itei-:iture on tliis siiblcct 
that  is now in course of piib1ic:Ltion s1uliilta1ieoiisly in  tlie ,Totiuntil of 
the lhnl t l in  Instiliite and the 131illcti1i of the Motint Weather 
0bserv:itor.y. 

I ~ I P F U M E  SKY i(i\i)i.\Tioh'.-l~('sides the s~t;uid:ircliz;itiou of M w i n  
pyrhelioiiieters cwploycd in iiictisiwenieiit s of dircct  sol:^ i*iLdiation, 
considerable time bas been (lavoted to t1ic determination of the CO?~'  
stants: of a Callendar pyi*lielio~iieter, with :I view to rm loyiiig i t  

as in nic:tsiiiwiients of the total radiation received from both SL@ 
and sky. The standai.dizxljori has been effected by means of C O I ~ '  
pnrisons with a Marvin pyrholionietcr when both wwe exposed to 
radiation iiitensities varying from the total of dii-ect solar radiation 
to one-tenth that nmoiint. 

It has hocn foriiitl that :it Moimt TVcathei*, on cloudlass tlnys, fro19 
15 to 80 per cent of tlie .total radiation received on a Iiorjzontal ~ 1 ~ r '  
fnce a t  noon is diffusc radiation from the sky. The clenrer tho  sM' 
the siiiallcr is this percentap. 

&'FEW Ob' l)lKTCE.\SlW ROLAl: l t A l ~ I . ~ l ~ l O X  I h " ~ E N S l ' H 1 ~ ~  UI'ON A111 TTBf" 

niensnring t ~ i e  t~ i i~ i i sc  ratliation iwcivetl froin tlic slry a f one, as \vel' 
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extent, left to itself for a period of a t  least several days, and, never- 
theless, procure a compl&e record of precipitation for the interval. 
A superior gauge meeting these requirements, capable of giving it 
continuous record of reliable character for a period of eight days 
without attention, has been devised. A model of the gauge is nofl 
nearly completed, and it is confidently expected that  the new appa- 
ratus will find a valuable use in  the extension of automatic records 
into regions from which results could hardly have been obtained 
with any of the mechanisms heretofore available. 

WARHINQTON : OOVIDIINMIDXT PIIINTINQ OlFIpICl: @ 


