
‘CTsrTEn STATICS I k . i n T 3 1 E N T  OF h i n c u n r u a ~ , ,  
WEATHER BUREAU, 

R’rd&gtor+ Seytc??iaber 98, 1916. 
Sir: I have the honor to submit herewith a report of the opers- 

tions of the Weather Rui*e;iu during the fiscal yetir ended June 30, 
1918. 

Respectfully. 

Hon. D. F. HOUBTON, 

C. I?. MARVIN, 
Chi‘ef of Burcnu. 

h”ecretary of Ay/i~ic;ltlture. 

WAR CONDITIONS. 

1 1 7 ~  cond i t ions Iitlve iin posed vari ous cli fficul ties in the coiiduc t 
O f  tlie work of the biirwu aiid haye cwsed nuineroiis c*htinges in its 
Persolinel during tlie fiscid year just closed. The c d l  to militmy 
service has been accorded ti prompt and eneral response by Weather 

eagerly sought opportunity to render useful service and have been 
1-eleusecl in nuirieivus C~LSCS to I I A ~ C ~  their qunlifications and training 
as forecasters ‘and meteoioologists of military vtilucl. A large propor- 
tion of those within the draf t  are now in active survice, and some 
of tliese, 11s j7et fortunntoly only P few, httve been called to iiinke tho 
suprenic sacrifiae of lifo itself. 

At this diite 145 coiiimissioiietl omployws arc cibrried on iadefin- 
jt.e furlough on riceoiint of iiiilitmy norvice, reprrs~nt ing it de letion 
of fully 66 per cent of the trtrined fame of the biii~ottu. A !ui*ther. 
loss of 200 occurred during tlie year on account of resignations, 
dniost without exception on account of inadequate pay and the 
llliinerous op ortimitries in coniniercittl i~nd industrid life for lnrger 
M:Lri,s and F etter prospects of adrancement. 

These coiiseqiiences are inherent to the fisity of stiltutory employ- 
11ient rolls and tlic limitstioiis upon expenditures for salaries cliurac- 
teristic of the appropriations for tlie Westher Bureau. Many ab10 
:tiid efficient employees have left the service because of thtw ,coli- 
clitions, and tlie filling of vacancies hns been necessaril restricted’ 
to those willing to, accept t~inp1oymeiit upon the relative 9 y unfavor- 
able tornis we must offer. It is hoped. that recommendations to be 
made in the estimntes n1:iy scrve to partially im rove these conditions. 

~ 1 1 i 1 e  ,111 tlio iiiiportant fcatuiw of the KU drti~y progriull of 
weather I3ureiiu work have been mnintuined as fully as possible, cnr- 
tailii~ents have been inado in  :I number of minor ways, and as the 
consequences of war coiidikions come to be illore fully felt more 
%portan t limitstions of our regular service must doubtless bc 
Iniposed. 

hilwtii men. Mnnp who were not wit f iin the selective clraft hrtvo 
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SUMMER TIME LEGISLATION. 

The daylight saving law, which malres the hourb of business, an 
hour earlier between specified dates in  April and October, has Ira- 
posed a distinct extension of the hours of duty of Weather Bureau 
men, :ind otherwise has increased the work a t  stations. This outcome 
of the legislation resulted inevitably, because on the one hand it Was 
most undesirable for  this year a t  least to make a double break ?n d 
discontinuity in the stdndard series of our regular meteorolOglcal 
observations, which for the last 30 years have uninterruptedly *been 
miLde a t  tlic hours of 8 a. in. and 8 p. in., mean seventy-fifth merld?an 
time. On the other hand, it mas equally undesirable and more In1- 
practicable to issue our daily bulletins, forecasts, maps, warnlNF, 
and crop w a t h e r  iiiform:ition t ~ i i  hour later in the clay than the 
public had been accustomed to receive the same. 

The only escape from one or the other of these consequences lay in 
preserving the continuity of the old records by continuing to  u d c o  
observations for  the record a t  the same absolute hours as in the pastq 
and making and telegraphing another observation at  the same hour 
:LS IISURI by t ~ i c  cloc~i but one lioiir ear~ier  by actual iiieaii time O€ the 
seventy-fifth meridian. This course was ordered and compelled the 
men to be on duty one h o w  later in the evening than otherwlSO, 
simply to secure the night observation and a t  least for  this ;yeareto 
round out the metcorological record, niuch of the value of Tvhlch 
for all scientific work depends upon its nninterriipted cont ind? '  
under identical conditions for  the longest pos4bla period of time. 

The daylight saving schcme has doubtless come to stay, and 
mctcorological services must soon adjust their program of observa' 
tions and public service in $1 way t,hat will harmonize the conflicting 
consequences of tlic present wide adoption of tho so-called daylight- 
saving plan. The suggestion to this end already considered in  En&- 
land and France, that the time of observation be advanced one hour 

States than in western Europe, because of the great range of Ion@- 
tudo covered by the system of stations now mnking simultaneol1s 
observations. 

WAR ACTIVITIES. 

throughout t,he year, encounters more serious difficulties in the Ualte. rl 

Thc c~stcnsions of the work and cwoperation of tho bureau witll 
direct reference to military service, inaugurated a year ago and men- 
tioned in the last annml  report, have been developed, strengthened, 
and fnrther extended. The bureau has contributed of its personnel 
and othcrwisc aidcd the Chief Signal Officer through the Science 
Rcsearch Division in  the forination of a nieteorological unit which 
now comprises a considerable number of officers and men on active 
duty in Furope. Skilled forecas$ers, in cooperation with French 
and English ~neteorologists, receive nightly telegrams containing 
representative weather reports from the eastern districts of the 
TJnited States, Canada, and the Atlantic coast. These reports SYP' 

lenient local observations over western Europe and the British 
!hrs. Mcn of the aerological corps make further local observations 
wi tIi pilot balloons and othcr special equipment. These agenc?es, 
larprly clii-ectcd and operated bv Wenther Riii*eaa men now In mill- 
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tary service, supply commanders with every species of ineteorologicltl 
uformation needed for the most 'effective work with infantry, air- 
Planes, poison gas, etc. 

In the United States the cooperation with the Signal Corps has 
been intimate and continuous, comprising the special trainin of 

%e detailing of two Weather Bureau men for the purpose of giving 
full courses in meteorology to a large body of soldiers gathered for 
this and other purposes at a suitnble camp at  College Station, Tex. 

The activities of tho Weather Ihrernl in connection with the war 

hriiislics i'orccnsts i ind  warnings- 

and other supplies. 

Qeteorologists, first a t  numerous Weather Bureau stations, and I P ?ter 

briefly summarized as follows: 

( 1 .  TO :iiwiy ch:intonn)eiits and camps and naval bases. 
b. To riiilroatls in  connection with handling and tranxportritioii of food 

I'Urnishrs Wftr arid Ntivy Dcpartinents with meteorological instruments. 
hDplies nicteorologiccil dutti to the Surgeon General's Office for use in con- 

h k t . s  nc~rologicnl invcstigntions to secure free-air data for aviation and 

al \vorli with lrites l o  test senrchlights a t  night and as an 
iii tlctwting i iw i i ig  olijectx 111 the [ l ip.  

I i  t lw Siui:iI ~ ' ~ i i q w  i n  i i . : i i l l i l~g  1i:ilIooni : i ~ l  rwlisted men in 

IlWtion with studies of dietetics, c*:imp smitntion, hygiene, ant1 the like. 

"l(I( wi*olocic*:i I in ~ I - I < .  
r{q)ortq \ ~ C S S C ~ I S  ( h i i t c * i * i i i g  iiiiii ~ t w ~ i i i t f  :it1tiiitic, ~ i i l f ,  rind I'acific coast ports. 
r y  1 I'ansiiiits ii:iniI nird nii1it:ir) busiiicws ovtv its te1cgrnl)li and cnble lines. 

'L'~:iiis~rrrrt~ to IVIII- I)tywi*i iiioiit, for scrricc* i i i  ~i'rrunc~, nieteorological ex- 

More detnilcd mwt ion of other i1npoit:int fcwtnlw of this work 

tctl hi tiiv oi*g;iiiia:iticin of gtis tinil fl:inici regiment. 

h t s  nlltl forrc~~lstcrs. 

'till he foulid in tlir topical prusent:itiolis which follow. 

I'ORECASTS AND WARNINGS. 
FORECAST DISTRIBUTION. 

, Tho fisctl policy of the biimin t o  piii'gc, from time to time, itg 
Ilstc; of thosr rrceiving in:ii)s, bulletins, forecmt cards, etc., by mail 
ha* effected :I consider;iblc idnction in the niiniber of t e1egr;ms 
%t, nnd cards d e l i ~ 7 ~ ~ e d ,  but withont, it is thought, materially im- 
Pairing the valne of the swrice. The vital interests centered in 
fwd consei*vniion :incl production, and the growing appreciation by 
farmers and ngricn~turists of the value of the forecasts and warn- 
logs of the Weather Rurraii have necessitated increased effort to 
@Xtand the frre distribntion of such information by telephone, 
through thc coopelsation of the rural telephone lines with consider- 
able success. -In one State the forecasts were made available by 
telephone to one fifth its many subscribers as there were inhabitants 
l4 the State, and five-sixths of the post offices received the forecast 
cards by mail on the day of issue. 

TRANSPORTATION OF PERISHABLES. 

Because war conditions and the congestion of transportation en- 
tailed conservation in every direction, special eff ort, was directed to 
tho effective distribution of shippers' forecasts and the warnings of  
hjurious weather conditions, such as cold waves, frosts, etc. Infor- 
h t i o n  received from several sources clearly shqws the great value 
Of these warnings and the saving they make possible. 
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The month of October was notable for tllc unusually t w l y  o ~ ~ ~ ' "  
rrtnce of frosts and freezing weutlier throughout the sugar and truck 
regions of 1,oiiisian:i rind Texas. It is cstiin:ited that advafiCe 
warnin s of these conditions issued from the District Forecast Len- 
ter a t  ew Orleans during that month saved from destruction nearly 
one-ha1.f of the sugar crop, worth millions of dollars; one-hdf Of 
the white and sweet potato crops, and large quiintities of tlie S d l  
matiired vegetable crops in those regions. 

Several huiidred t h o i ~ m l  tlollnrs' worth of' truck \VIIS stave(1 in 
southern Florida as a result OS cold wave warnings issued in the 
early par t  of December, 1917. 

Livestock werningh for the bonefit of the cattle and sheep inter' 

ing and  hearing swisons. One of the \vai*nings of this kinil issued 
in April, 1918, from the S:m Ihnc i sco  forecilst tlistrict ,de'' 
resiiltcd in thr  protec+t,ion of oyer 100,000 new born lrmbs and in 

f postponcnrent of tlic slwiiriig OS great niirnbers of dieep. 
The sy8teiii for the preprirthon rind distribntion of ivai*nin@ 

weiithcr con t l i t h s  f:~vorablr t o  tlie inception rind spread of forest 
fires lins bern considerably improved ;tiid extended to  include \ v R ~ ~ ~ *  
ings of fire liuzard conditions lilcely to result in clamagti or loss 
in connection with ci'ops, stock, other foodstuffs, :tnd nll lriiids Of 
inflamnrablc wai. mt~terial ; and a number of tliescl .vv;lrniiigs \vas 
issued during the pew with beneficial results. A special ststion 
been rst xblished at Hampton, Oreg., for  the c:irryixig on of Invest1' 
gat ions in connection \vitli this service. 

The exceptionally severe weather of Dccenibw, 1917, arid Janllfl''!' 
rind ~ e b r u a r y ,  1918, t*esulted in the issue of an nnusuiilIy large n i i d e r  
of storm warnirigs and probably n 1:irger numbei* of colt] wave ~ : l r n -  
ings than during any other three inontlis in the liiutoi-y of the bur(?ll'l". 
A tottil of 540 of the former and 1,339 of tlie Ixttei* were issned during 
this period. Specitil attention \i'tis given to  the distribution of these 
warnings in the interest of conservation of food and fnel. 

A new application of special wcathcr forecasts was made duril@ 
the p a r  in conncction with thc forecasting of weather conditions 
Etiror:~ble to tlie spraying of fruit trcw. This project was carricd out 
in tlie fruit i*cgions of wcstcmi 'Nrv Torlr with considerable SUCC~SS. 

csth jv(brc reported :1s of gretLt, \fit111e, pr t icu l i r ly  tliiriiig the lamb- 

TROPICAL sTonMs. 

Only on(' tropicd storiri s e v ~ r c  enough to justify the display of 
hurricane warnings occiii-red cluring the  yeitr, namely, tlmt of Sep. 
tember 22-80, 1917, This movctl from the central Caribbean Sea In 
a pnera l  wcat-northwest clircction to  a ositioii off the mouth of the 
Mississippi ISiver, whencc it reciirved s !l arply to the northeast; and 
cntcwcl tlw TJnitcd States iwxr Pensacola. 3b.  The center of the 
track ci-osscltl .J:un:iica and causcti great clestrnction to the banalla 
industru on that island, and algo caused groat destruction on the 
Tslr of h i e s  i111tl i!l w&wn Ciiha. T-Turriciine warnings in advan@ 
of the storm were isslid to poihts on thr  central Gulf coast f r p  
New Orleans io Apalachicola and rosulted in a great saving in lrfe 
ant1 property. A barometer 1-eading of 26.51, with IL wind veloc1t;Y 
of 125 miles per hoixr, was recorded t i t  Penstwola. 
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SUBSTITUTION OF BULLETINS FOR MAPS. 

. In the internst of conwrvntion of material, card bulletins contain- 
IQg the forecasts. w&hey siiminnry, and a tkible of data derived 
fl'.om the daily observations mere snbstitutrd for the graphic maps 
W h  satisfnctoyy results at tiboiit 50 stntions. 

STATIONS AND OBSERVATIONS. 

I ,  I hc nct innlrinp :~i~Pi'opi'itLtioris for the Dcpiirtnient of Agriculture 
Q~~i lo  provision for :i ncwI;\. e.qnipped W c t ~  ther Bureau station at  
%enville, S. C. This w t i s  tlnly rsttihlishetl nnd observations were 
begun. 

New Pedrrtll builtlings w w r  occupied (luring tho year for offices 
Rt (~lrurlotttl, N.  (". ; Elkins, TV. V:I. : (frand ;Tiinction, Colo. : and 
~~a l i spe l l ,  Mont., :tilt1 the Weathri- l3iirenu stations :it tliese points 
llrorc? mowd to quarters provided therein f roni rented offices. 

nry to iiicre:ise thr force n t  Tiktoosh Island and 
North Hetitl, Wmli., to coopcmte 1dtw with the Navnl Coast Ptxtrol, 
hnpor:n.y rosidrncr buildings w r c  providcd nt these stations for 
1 he use of assistnnt observers. 

It having been foiind prnctio:iblo to  u t i l i ze  ii f rwi r  office building 
foriiierly occupied tit thr discontin i ied Port Crescent, Wash., station, 
this building WIIS tulren down, r rn lo r rd  to Port  Angelrs, and re- 
erected on ti lot o~vnctl by tlia Wetltlicr Ruretm, of which logal pos- 
%ssion hnd finally been secured n fter severtd yriirs of litigation. 
This enabled thc Iriireaix to  move out of rented qunrtrrs previously 
occupied tit Port, Angrlcs nnd effect n conwidrrnble snving in rental. 

l'ermanent title hnving been secured to the reserrtition occupied 
by the Wentlicr Bui*cuu skition ut, I3ismurcIq N. Dak., since June 1, 
1894, nction n'ns tdmn during the yrtir to niove the widrnce build- 
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ing thereon to face on Main Street, and effect greatly needed her’”’- 
nent improvement in the e uipment a t  that station. 

An acceptable bid was &ally secured for the construction of ’ 
new telegra h ofice and observatory buildin a t  Cape Henry, Va*, 
within the appropriation therefor and be ready for occupancy 
September, 1918. 

The status of the Independence, Cal., station was changed fro1’ 
that of a special meteorological to a fully equipped station, OCC’I- 
pying rented qiiartms. 

authorized 6 y Congress in 1917. ?his buil c f  ing will be completed 

AEROLOGICAL INVESTIGATIONS. 

During the year considerable enlargenlent in the aerological work 
of the Weather Bureau was cffccted, under the provisions of an itern 
in the Army bill, which reads as follows: 

For tlie c4:iblishii1Piit :ind i i i : i i i i l ( ~ i i n i i w  by 1he 1Vc:ttlic.r I<II~P:III  01‘ I1tlditioI1nl 
:ierologicul stations for olwerviiig. iiiexsuring, tint1 iiives~ igtiting atmnsplleric 
phenoiiienn in nit1 of aeroiiriqtics, iiiclutling snlaries, travel, and other expellses 
in the city of Wam~igtoii  t i l i t 1  c ~ l s t ~ h c r c ~ ,  $100.000, to I)P expeilticd uiider tbc 
direction of the Hecretnrg of rlgricultui~c. 

I n  accordance with this act, sitcls for aerological statiolls in uddi* 
tion to the one already established at  Drexel. near Washington, 
Nebr., have h e n  selected at Broken Arrow. Oltla., Ellendale, PT* 
Dak., Groesbcclr, Tex., Leesburg, Ga., and Royal Ccnter, Ind. This 
distribution is as favorable as possible with the linlited liu~nber of 
statipns to sccure obscrvations of free air conditions over n large 
portion of the country. Installation of equipment has been corn- 
pleted at the Ellendale station, and free air observations were begun 
in December, 1917. The other four stations are being equipped as 
rapidly as the difFiculties of obtaining snitnble apparatus permit. 
Surface iiieteorological observations are already being made at  each 
of the st R t‘ ions. 

Free air observations, by iiieans of kites, were continued at  the 
Drexel Aerological Station during the entire year, and have been 
obtained n t  the Ellcnclale Aerological Station sincc December 179 
1917. The data thus obtained include observations of atmospheric 
pressure, temperature, humidity, wind direction and velocity, cloud 
altitude and movement, and, at  Drexel, electric potential. DdY 
telegraphic reports of conditions at, one or more se ected levels were 
sent to the forccast center of the Bureau at  Washington, D. C., 0” 
all days when flights were made. At  Drexel, in addition to the dad?‘ 
flights, series of observations covering a period of about 30 hours 
mere maclr whenever conditions wem favorable. The data thus ob- 
tained enable the bureau to follow in considerable detail the d i u r d  
changes a t  different altitudes. JII a l l ,  478 obsci-vations were made 
from .J111y 1, 1917, to June 30, 1918. Of these, 134 were made in 18 

344 being made as daily observations. 
Tho areragc altitude rcxhe ninin(f in all flights was about 3,000 meters. 
different series, the rem 

At  Ellendale 163 flights were made from December 17, 1917, to June 
30, 1918, the mean altitude being about 2,400 meters. 

The free air data obtained at Drexel from April to nec(dicl’ .  
1916, inclusive, were published in  Supplements 7 ant1 8 (Aero1oG.Y 
NOS. 3 and 4) of the Monthly W e i l t h ~  Review; those obt:ijned d11r- 
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ing 1917 have been sent to  the printer; those during tlie first half 
Of 1918 have been reduced and will shortly be ready for publication. 

ttddition, considernble work has bcou clone in the prepartitioii of 
[I suinniary based oii all free tiir ilnta thus far obtninctl n t  Dresel. 

%’oroiis :tnd succcwdnl prosecnt ion of tlie war, thr bnreuu h:ih co- 
Operated with val*ions branvhrs of tho TJnitrd St:itrs Arnry i n  the 
f011owing ways : 

1. Papers on “Metrorolo y uiicl Aerontiutics;,” “Rlctrii Vdtirs 
h-ee Air Bnronietric and &por Pressurcs, Tenipcratures and Den- 
sities orer the United States,” and “The Turning of Wind4 with 
AItitucle” were preptirec~ and piiI)Iis1ietI ant1 copies ~ i a w  brcn fur- 
Qishetl for the inforni:ition and iisr of the hvi:itiou and ,\rtillory 
Services. 

2. Inforiiiutioii rcilativ~ to frrc air conditions :it  c~(~rtiti1~ hpecilic~l 
tijiics in this country ancl i n  cIii€ri*cnt paris of 1“11rop(~ has lwcii fiir- 
n ~ h e d  whenever requehteil. 

3. Insirunleiiiiil cyujpiiriit, id i i t l ing kit r uict twrogriiplih, his 
been supplipd for the nv of tlie Aniwican Expr(1itionary F’orcc~s a i i d  
t h  trniiiiiig c:iinps in this country. 

4. I n  connection \vit,h sprciitl espcrinirnt:il t o5ts. teiiyoriiry field 
st:itions h:iw brcn rst:ibli.;hed ant1 kite flight.; nincle t i t  Ellington 
piold;, ns., ~o ton iac  ~:irlc.  ~ n s ~ ~ i n g t o n .  D. c., ant1 ~ 1 x ~ t 1 r e n  Prov- 

WORK IN CLIMATOLOGY. 

,111 its purpose to render the greittest pos4blc :I 

ing crrO~n(is, ~ d .  

Tho rcgulur cIiniatologic:il work of tlic l311r(’i\11 \WS (wried for- 
bud tliwing tlie yorir by t h ~ ,  large cwrps of cwopwnt ivc o l~sc r~c~~*s  
:IS usuiil. M:iny chringes occurred during the yc;ir in Ihr ohsrrviiig 
force, wising l:irge~y from tlir nrcessitirs :tttentIiiig tlir. wii’. SoIiic 
cf the younger obscrwrs 1i:ive respontlcd to tho vnll  for ii i i l i t  ary 
service, and others have volnntanly : iss i i~nrc l  lirirs of WiIr I V O ~ ~  
Whjeh haw pithw rrqiijrcd their nbsrncr fimii 110111~~ 0 1 0  t:iltrn 
their timc to such t i p  extent :IS to iiitmferr with the obswvat ions. 
Despite tho :iddrcl duties :wising out of tliv w i i *  it i h  gr:itifying to 
note u const:int iniprovrnirnt in  tlie ch:iruc)tcr o f  llic obst~rvcitions 
furiiishe(I. ~ 1 1 t h  I)i*oniptness of the obsrrvcrs i i i  forw:rrdiiig thrir 
hmtli ly reports is tlcscrving oI the liighrst (miiiiicmht ion. 

No m:tI~,ri:iI c&wt hns been nintle (luring tlir yrriy to incrr:iv tho 
Qurnbcr of stntions, but rather to effect ti inore s:itiifnctory tlisl ri- 
h t ion ,  improw ihrir eqiiipnient , iwd swiirc hrttrr rrpwts. 

Cordi:il cooperation continlies bctmcrn thr IVr~iiliw Biii*wii :inti 
other branches of tlie Government, and rrporting stntions, unclrr the 
supervision of employees of those b~rcaiih, h ~ v a  brcn (~stnhlislicd in 
regions wlicre it n~oiild br iiiipossibl~ to HCC‘UI’P othw o1)s~~r i - s .  
This is particularly trite 8s regards the Forest, Indian, nnd Reclwna- 
ti011 Services, whose eiriployees have given r:ilu:iblt? reports from 
otherwise innccessible regions, mostly in thc high iiiountniii.\ of the 
West,. 

The policy of more frequent inspection of coo erntivc s(ntions ill- 

at once apparent. This has beon especially noticeable in the hlasktt 
Section, which htis only lately been reorgnnized :ind put npon ,I hnsis 

augurnteci recently has continuad, pid the bene x“ ciul results bcctuuo 
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similar to that existing in the States. Practically :IN the st:iiions in 
the Territory were visited during the year, and reports are nob 
being received with milch more regularity and in greiLter nnmbP1' 
than previoiisly. 

OCEAN METEOROLOGY. 

I n  gencb~+:il the wurlr of the Marine Srctioii hiis progrcssed along 
the usual lines. The war has still further reduced the llunlber of 
\.esse] w?:tther ~ q i o r t s  reccivecl froni the north Atltintic Ocri~n, hut  the 
nninber of reports from the north l'ticifc continiics to incrmw, though 
slowly. A consideraMe nuniber of reports, largely from the i101.t~~ 
At1:tntic Ocean, arc being withheld by the nttval and militarY 
authorities until :ifter the wrw, The work of charting reports f 1 ~ J J l  
the north Pacific Oceun, begun I& year, is pi-ocecchg. 

1 he estensjvc! ship-building prograni on which the Unit,ed SttLt('s 
has embarked creates an incrcascd need for 11101-0 complete knot+'!- 
edge of weather conditions over the soas, and when peace ~ g a l n  
prev:ziIs ocean meteorology will c~aini far  greater nttention on the 
part of thc Weather Biireau than ever before. Evidence of this 1s 
indicated by the increasing numhd  of reqnrsts for informat?on 
respecting wenthw conditions at son received by the Burem d m n &  
the ear. 

Tie publication in the Weather Review of the nionthly summari~s 
of weather conditions over the north Atlrintic Ocean, together wit11 
charts showing the averages of presstiye find temperutnrc, the prevtlll- 
ing direction of the winds, and the paths of the more import tint 
storms, has continued. 

,, 

DATA AND INFORMATION SUPPLIED. 

Many extra demands for data, resulting froni the war, huve conle 
From the several (iovernnient departments, particularly from the 
Aviation and Medical sections of the War De artment, which have 
roquirecl extensive computations of climatjc B ata for consideratio11 
in dctermining the location of flying fiolds, sites foi. hospitds, d c .  

TELEGRAPH SERVICE. 

Notwithstanding the serious strain iniposed upon the telegraph 
:mtl telephme system by war conditions? transnnssion of Weathel' 
Buretiu circuit reports, forecasts. nnd miscellaneous telegrams has 
been accomplished. :is H riilc, without detriment to the publlc 
service. Approxiii tate1.y 170 station reports, including their recip- 
rocal distribiition ovcr 21 circuits, represent t,he trmsmission of 
4,500 iqiorts .twice daily, totaling over 3,000,000 code words an- 
nually. The operation of this system in conjunction with the dis- 
patch of n limited nmiiber of spccial messages daily places in the 
hands of the public in every section of the country full knowledge of 
the meather conditions o ~ v r  pr:ictically the entire TJnited States and 
ad joining territory ttt comparatively small cpst. 

By arrnngenicwt with tbe Western Union Tole mph Co. tho 

expedited by the use of telegraph division fornis for that purpose. 
Examination of all telegraph and telephone ncconnts pesentcd 17~'. 

pi*e]mration of the irionthly bills of that company has % w11 materially 
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about 74 different companies, involving tin expense of approximtbtely 
$@)O,OOO per tbnnum, is made by the employees of this division. 
Settlement has followed closely upon their presentation. 

Tho division pamphlet, Instructions to Operators on the Weather 
BUrea~~ Telegraph and Telephone Lines, has been completely re- 
?'hd diiring the year, the last previous revision having been made 
In the year 1906. 

WEATHER BIJREAU TELEGRAPH AND TELEPHONE LINES. 

Detailed stutmients tint1 descriptions of the severrd telephone and 
telegraph lines irit~iiitr~inetl by this biiretiu were siibmittod in the 
peport for last yeas and need not be rcpeatect here as 110 changes of 
'Werid conseq~ieiice c~:iini attention. 

ItlVEK AND FLOOD SERVICE. 

1 he flood wurning serviccb has been iiiuintuiiied without tLppreciablr 
C b i g e .  :ilthongh for obvious reusoiis retrenchments have been irittdr 
whenever practicable. ~~ortunai  ely 110 serioiis floods occurred in *ny 
Part of the coiintry, yet oiic' of the most serious ice gorges of whlch 
t h ~ e  ig record forinerl in tlie early part of the winter in the Ohlo 
&her below Cincinnuti and held continuously for 58 days. This 
gorge SO reduced the crohs srrtiori of the stream that when the ice in 
&e upper tributaries broke u and the flood wuters came down a lake 

the surface of this pool was higher t h t~n  the river below the gorge 
about '25 feet, thus creiiting a sitailttion of the utiiiost grevity along 

the lower river. When the gorge finally broke, river criift, moored 
for the winter in sheltered places suffered great losses, aggregnthg 
approximately If;3,000,000. Coming at  a tinhe when replrtcement, is 
extremely difllicult, such H loss iriiist sc~-iouslilg 1~tard the gro\\th of 
river tm'nspoi*tnt,ion for s e w d  years. 

r l  

or pool formed, extendiug hi e out 100 i d e s  upstream. At one time 

INSPECTIONS. 

The absence of serious floods gave the field officialb of the buretill 
iuuch needed opportunity of inspect,ing gaging stations and of 

lnaking the necessary repairs to the equipiimlt. During the year 
93 stations were insp(?ctpd :ind rep:iirs were innde or mcse 111 progsess 
at the close of the yeas. 

SNOW MEASUREMENTS. 

Mc:~siu-e:nients of sno\v depth rtt, high level sttitions in the Weqt 
Were ninde at 147 stntions, bring n derrwsc of 18 :IS coinpnretl with 
the previous ye:ir. Intensive siiow snrveys were necesssrily ahun- 
b n e d  oxcrpt 011 thc high levels of thr wntrrsl1c.d that snppljes tho 
koosrvdt Reservoir of Arizona. 
PRECSPlTATION IN MOUNTAINS OF LO9 ANGELES AND SAN BERNARDINO COUN- 

TIES OF CALIFORNIA. 
r l  l h e  project, of cleteririining the amount3 of precipitlntion ill the 

nlountains of T m  Aiigeles and Sail Bernnrdiilo Counties, Cnl., has 
been carried on a t  51 stations, nn increasu of 32 during the year. in 
cooperation with the united States Forest Service of the departnicnt, 
the XJnited States Geologicnl Survey and the counties above nnnied, 
and withoiit cost to the bnrcnii escept for appnrnlns. 
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The Wagon Wheel Gap Experimentr Station has also been con- 
tinued. This station is maintained in  cooperation with the Forest 
Service of the department as in  former years. Since the first phase 
of the experiment is drawing to  a close, arrangenients have been 
made looking to  a discussion of the meteorological data  that have 
been accnninlated in the last seven years. 

PRINTING AND PUBLICATIONS. 

The utmost economy was practiced throughout the year in the 
issue of publications and in the purchase of the necessary supPlieS 
of paper, ink, and ot,her printing materials. Nevertheloss, tho usual 
series of periodical and nonperiodical publications .have been ad- 
justed to war conditions and issued much as iisual, including Sorlle 
new publications which have more or lws definite relations to ~8~ 
work. 

A careful revision of niailing lists justified dropping the names of 
:I. number of recipients of periodical pllblicntions whow interest 
in the Sam(> ceased to be active for one reason or  another. 

Large and frequent demands were made for  such Weather Bureau 
pamphlets, reprints,. etc., as are of value in military instruction and 
practice, especially in aviation, and thescl mere promptly and liber- 
ally filled to the extent of our resources. The requests were made not 
only officially by bureaii chiefs, commanding officers, and instrnctol’s* 
but also in large numhers by individual officers and cnlistcd men st:%* 
tioned t i t  the varions cam s tlironghont the coiintry. 

to foreign addresses by mail and international cxchnnge has grad- 
ually been reducod to ~1 comp:irntivcly small numbcr of copies. At 
present the scar vice is discontinued to all the centrid powors rind 
their allies, and to  coixntries wholly or in part occupied by thcnl. 
A limited reserve of the rno1.o important publications is riiaintained 
in our stock for supplying :i iitliorixcil forcign demands after the ces- 
sation of the war. 

All the ni:~ixrial for the Mimtlily Wen ther Rcviow was prepared 
and submitted on schednlc time, and the datn €or t,he Annual Re- 
port of the Chief of Bureau, 1916-17, were collected, compiled, and 
the volume issued :Lt the time prescribed by law. Considernble data 
regarding the n c c ~ i ~ ~ ~ ~ e n c c  of tortiatlori :ind hail storiris wcre col- 
lected, and the text, indicating some of the details of these storms, 
together with upproyriate charts showing their distributiori through- 
out the country, .form valuable additions to the report. 

The inonthly and annual snmm:wies of thr. State cliiiiatological 
services were prepared along the i isunl  lines, and with a few exco~-  
tioiis were issued on schednlo linie. The printing of a climatlc 
sumni:iry for Alasktb, similar to those for the States, begm with 
Janiiary, 1917, tind most of the issiies for  that, year have been p r i n t d  
It is probable this work will soon I)o broiight up to date. 

No material changes were matdo in the snow and ice bulletills 
issued last winter a t  the central oific(:, or for the mountain Statcs of 
the West, except that, a few tidditionnl reports have bccn provided 
for i n  some of the higher inountains where observers h:~ve not here- 
tofore been available. 

Since the beginning o I! the war the distribution of publications 

’ 
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A short report on the climate of France and Belgium was pre- 
Pwed during the yew, and by piiblication in the Weather Review 
‘‘ncl the inonthly snmninries of the Sttit(’ climatological services re- 
‘.!ll7ed an unii si1 till y wide distribution. 

The prepwition of data for the ritlns of American agriculture 
has carried forward to i i e ~ r  completion. The text sections on tem- 
perature :inc1 miscellaneoiis dat:i worc completed, tis ~ c l l  as the 
ha jo~.  part of the nec :try drafting work, and some of the folios 
b e  been printed nncl will soon bc available for distribution. 

In response to tlie needs of iivintors and other stiidents of tlie 
ntrno~pil~r(’, XII. clffort hiis bwn lnntlr to bring together :is miich RS 
rncticable of the iinportant knowledge of the physics of the air. 

h e  public. a t ion of this withoiit cost to the Govcimiient was begun 
as :i serial in the ,Joimi:il of thc Ihxnklin Institntc, Allgrlst, 1917, 
and coiitinued through the year. 

I n  cooper:ition with the Sniithsoninn Iiistitiit ion, the Sinitlimiiun 
Weorologicnl tables 1i:ivil been estmsi wly reviscd by oificitils of 
the Wenthw T%urcqn aiid iapiiblishecl by the Sniitli\onian Insti- 
tution. 

Considerablr progress liiis brcn ni:~de oti it paper discussing the 
Inore iniportniit, weti,tlrer fcittnres nttonding tlie sevrre cold of last 
’vinter. It W:LS expected that this woiild be conipleted before the end 
O f  the fiscal year, but it has been ~lelnyed by prem of routine work 
and failure so fm. to receive reports froiii somo €:ir northern districts. 

LIBRARY. 

bring tlie gear, 827 boolt~ and paIi1phlcts W ~ N  t ~ d d ~ d  t 0 tjhc 
library, the same number as lnst year. The total strength of the col- 
lection is now :Lbout 37,100. Tli(1 liI)r:ii*~, lias bccn utilized c~strnsively 
by men iinclergoiiig trniiiing for tIit. iiietcoro~ogical worlc of tlie Army 
W the Navy and Ilks lcnt :\ corisitlri-;~bl~~ nurn1)c.r of books for use 
at the front. A brief bibliogixphy wns  prqxire(1 OII tlit! subjcct of 
military irieteorology . 

The number of promotion cxtiniintition l)il1)t’’s ratcd tluriiig Ilir 
Year TKLS 39. of which 28, or 87 per coiit, received passing. grdes. 
’ho proiiiotion csaiiiinat,ions, wliicli, witJi mii i e  vnriations in form 
and scope, h:~\7e been in oper:LtJoii siiicc 1809, werc tliwontinurd M:iy 
4,1918. This coiirse does not imply :my lowering of the standards of 
qualifications for entrance or eligibility for advnncement, but rather 
the reverse, because :L new entrrince grade has been established, esnmi- 
nations for which :ire held as frequmtly as  iiocessary by tlie (’ivil 
Sorvice Coniniission. 

SEISMOLOGICAL INVESTIGATIONS. 
r ,  I hc, systrnirctic work of collecting and l~iiblisliiiig enrthqnnkc dal:~, 

begun December I ,  1914, was continued during the yenr. Thesr c l n t ~  
:\IT, of two kinds-noninst riimentd reports of cart hqanlws felt tind 
llistrument a1 rccords, often of qiialtes wholly imperceptfjble to the 
Senses. The noninstruniciital reports arc rendered by all tho regular 
stations of the biireai, netwly 200 in inimber, and tils0 by i i w ~ l j ~  all 
the bureau’s 4,600 coopern tivc obscrrcrs: The inst ~ n n i e n t u l  rccords 
Published by the bureau h:bve been obt,sined in par t  by instruments 
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owned and operated by the biirenii itself, one s t  W:tshington, I). ch 
the other at, Northfield, Vt, The remainder nre furnished through 

uted from Panama to Alaska and from the Hnmnii;in Islands 
Porto Rico. 

Durin the calendar y e w  1917, 112 earthqnnkes were felt wit1Ii1l 
tlic borgrs of the United States proprr. The great luajority of 
these produced no dailiage whatever, and none nny matcri:tl darn@'* 

SOLAR RADIATION INVESTIGATIONS. 

cooperation with varioiis agencies :it 18 atlditional stations distrl 2 

Continimus records of the total iiinoiint of radiiiiion received OD a 
horizontal wrface from the si111 and sky were obtninetl 
the year at  M7t~shington, D. C:., Mtidison, Wis., and Lincoln, Ne,br. 
Measiirements of the intensity of direct solar radiation have been 
made at  the iihow stations, m d  tils0 at Santa Fe, N. Mex., wheneve' 
atmospheric contlitions have heen siiitablr, nnd at Washington and 
Madison the percentage of polarization of sky light has been me@ 
ured. A monthly siimmtiry of thc 1-rsiilts has  1)wn piibhhexl in the 
Monthly Weather Review. 

Experience has shown the superiority of the silver-block type of 
Marvin yrhaliometer over the spiral-ribbon type. Two new inst@ 

ardized during the year to replace inst,rumen t .  oi' the spirttl-ribbOl' 
type in use at Lincoln and Madison. A similar change in the instru- 
mental equipment has also been made nt S:iIlti1 F c ,  so thnt ull follr 
pyrheliometric stations are now equipped with the new and hn- 
proved form of Marvin pyrheliometer. 

Persistent requests have been received from varioiis soiirces for !he 
cooperation of the Weather Biireaii in a project hq for its object 

the yew and hours of the day. and iinder various ~tmospherir cwndl- 
tions. Some prt.1irninnr-y work has been done dong  this lincb. 

lnnned for abollt 

of the sun dixring the ecli se of dnne  8, 1918. Jn addition. ti s p e d  

path of totality. The complete program wtis  cnrried out as planned, 
although weather conditions a t  some points were iinfarorrtble. 

The Office of Solar Radiation Investigations at Camp Americnll 
University has cooperated with t,he experiment station of the Buret11 
of Mines (now the Chemical Warfare Service, National Army) 
determining the pwmiling metrorologicnl conditions during experl- 
mrnts in tlir open ai,.. 

AGRICULTURAL METEOROLOGY. 

With tho growth nnd extension of the servicc rendered by the 
Weather Bnrenu and represented by ik? great weather nnd crop set\.- 
ice, the establishment, of the Division of hgricultnrnl Meteorology to 
handle all such worli under cnp~ble direction was the natural out- 
corm. This organization became effective Pel)riiary 21, 1916, and h:lS 

ments o P the former type have therefore been constrwtcd nnd s t a d -  

the determination of sky h i  htness, or the intensity ' yil? o nnt,iirril light- 
ing, in various sections of t f e TJnited Stntes. at different seusons qf 

55 Weather Bureau st:Ltions i n  or nenr the path o P total obscliratip11 

sttition for measiirin bot r incoming and oiitgoing radiation during 
the eclipse was estnb F ished at, Goldendale, WiLsh., at the venter of the 

A progani for rneteorological observations was 
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THE NATIONAL WEATHER AND CROP BvumxN.-The preparatiol' 
and issue of this bulletin continue to take the greater.part of the 
time of the force of this division during the crop seaspn. It Is 
published weekly from April to September, inclusive, and monthly 
(luring thc winter seawn. A new tte.ature during the past seaSO1l 
has #been the inclusion of data regarding the planting and harvest- 
ing of the principal crops, a t  the request of the Office of Farm Man- 
agement, as an aid in determining t,lie labor requirements. The re- 
Lults of the correlntion of weather :mcl crops have been prblishc(1 
in this bulletin from time to time. 

PACIFIC comr WEATHER AXD mor s1cn\71c~.-A special weather and 
crop ! r r r i ce  covering the Stat cs of Arizona, TSt:lh, Nevada. I(la1~0, 
IVnshington, Oregon, and C:ilifornin, was inuugnratCd at tho b q P -  
ning of the 1915 crop-growing season, with San Francisco 8s the 
district center. A bulletin somewhat similar to  the National Weather 
:ind ('mi) Biillctin was issued :it the district centel- cnc11 Wediiesdt1U 
from B p i 1  to  Scptember, inclusive, and will be continued nlontbb' 
(luring the winter season. 

INSTRUMENTATION, TESTS, AND REPAIRS. 

The closing of European inarkets for  scientific apparatus, 8:- 
companicd b;y the great congestion of mannfnctiiring .worIr in tllls 
country. has presented serious difficulties to  thc 1'Vp:lthrr 13urpnu 111 
procuring the necessary high-g~-ade instriunents f o ~  its work 
and has imposed upon what W:IS formerly known :LS the in- 
strument, division of the bureau niany additional duties, since ~t 
became necessary in certain respects a t  least to undcrttdre to con- 
striict here instruments which could not possibly be procured else- 
where. I n  fact, we haw wit11 limited facilities endeavored to ex- 
tend aid to the Army and Navy in constructing nieteorologic~~l in- 
struments to meet special needs. Under these conditions it hrcame 
necessary to reorganize this part of the work of the bure:iu and to 
divide the original instrument division into t,wo parts, one devoted 
to general administrative affairs connected w'ith the receipt and issus 
of instruments and theiy r spasu~e  at stations, the other to bc con- 
cerned with the testing of new instrunlents, the construction and re- 
pair of instruments, and their careful acljustrnent to meet station 
requirements. Even st best the difficulty of maintaining necessafl 
supplies to  meet all needs has been serious, and more or less delay 
has necessarily marked the progress of this par t  of our work. AS 
time goes on and as American manufacturing interests become more 
able to meet requirements which in many cases formerly were sup- 
plied from European sources, a general improvement must result. 

WASHINGTON : QOYH~IINDIHINT PRINTINQ OBBICB~ : 1818 


