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Snt: I have the lionor to submit hemwith n report of the opera- 
tions of the Weather Bureau during the fisctid year ended June 80, 
1922. 

Respectfully, 

l-lon. HENRY C, WALLACE, 

C. 2'. MARVIN, 
C?L;ef of Burerc~ 

Secret avy of A gricul tuw , 

Another year of rogress and growth of the Nation bus passed, 
during which the &eatller Bureau lius maintained its operatiow 
und service in u normnl antl efficient manner. There is an increasing 
me nitlde of the advices, warnings, rrnd intormation supplie! by the 
Weather Burenu to the public t~nd  .those intereshd in agriculture, 
commerce, the industries, antl navigation. Use of tho Weather 
I3ureuu service met~ns preptwedutss for future conditions m d  result- 
ing economic benefits which constitute in u high degree the justifica- 
tion for the costs of conducting tlie ~vork. 

Tlie program of the daily routhie of service is far from ti per- 
functory one, foundetl us i t  is upon Inii~drecls of twice-daily reports 
of ever-changing, ever-vririable wenth'er conditions and their distribn- 
fdon orei. a wide extent ob territory which, in fact, now includes a 
great pixt of the Northern ILLemisphero. Nert nntl intensive mentnl 
study of dtdy wenther niups on the ptmt of u corps of many esperts 
is ementiul to the issue of successful tidvices, warnings, .mri iiiforma- 
tion. TJnrler the present iinsatisfactory conditions of eniployment in 
the Weather Burenu, the conservukion and recruiting of its corps 
of experts triiinetl in thj, work is IL very serious mntter. I n  no wuy 
is this more convinaingly clemoiistrsteJ tlran by the results of the 
thorouxh und careiul ytuc1-y niude by the Bureau of Efficiency of 
the job schedules of Weather Bureuu employees, resulting in the ullo- 
cti tion of praotictilly ti11 employees of the bweau to salttry crrades 
nccortling to tlie propose(l iw~wsifieution, uppreciub~y in nJ'vmcc 
of the con~priisutjoii tliese cfficient rind deserving emplogres iiow re- 
cei re. I t  sccrns ri~)1~ropi+Ltc to q i i o t r .  tlir. following piwmgr from m? 
anllunl 1-eport of Illst ymr : 

T h r  long-proinlsetl rrnil long-delriycd rc~clt~ssificr~tfon of (:overitnrtat srilur1r.r 
is ~iowliere iiiore greriCly iieriled or justified tliiiii in the Weuther Buretiu. Tlie 
imtiginnry C C O I I O I I I ~ ~ S  iri wlthlinltlliig urgently ~ieeded incrrnsrs for Iwolmls 
xf rengtlicuiiiig rind rerriiitiiig thl  pcwoi i i ir l  nri' tiot r( -ni in i i i i~~ ,  but A I ~ T I -  rind 
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i r 1 . j ~ ~  the vitality of the or~ciriizatIoii : I I I I I  IIW ctvttliii to i * ~ ~ ~ i ( ~ ( ~ i p ~ \  i i i  f l l ~ ~ l r "  
i n f e r i o i ~  :imI irie~~ic.iencg. Another legis~titive gt.tLr K ~ l O l l ~ t ~  not go i)y witl1o1lt 
some concrete co~igre8riior1nl c~nrwtrnent muking thc. ~ I ' O I I I ~ H ~ ~  ~ . ~ . c l ~ ~ s s i f i C d i ~ ~  
effect iw. 

nomena is undoubtedly the flood conditions. 
30, 1922, will rank as a great flood year for the entire MississipPl 
Kiver Basin ancl others immediately :LClj:Lcent thereto. Occurring at 
the time of the practical completion of the levee systrnl and illude 
excessive by nenrly simii1t:incous flood st:iges in its large tributa.l'l% 
the 1922 flood in the lower Mississippi River tchsted the efficiency of 
the levee method of flood protection in a mny which is certnin to ."e 
of great help to  its proponent engineers and possibly will ]Lid critrcs 
to show the we:~lrnesses, if any, of siicli protective schemes. 

A number of notable storms some :iccompanied by heavy losses. 
01.e mentioned in  latex pages o! this report, and still niore compl'te 
and detailed nccoiints have been published in the current issues of the 
Monthly Wetither Review, or will appear in sepamte biilletins. 

The  outstanding feature of the past year as regards weather 
The year ending 

FORECAST SERVICE. 

A hurricane occurred oil Seitein1)er 8 to 15 in thc Atl:intic, p:ts5iW 
near Bermuda on the latter c 4 ate, and another iiear Rei*mncIa about 
the 12th, while n third severe cyclonic storm of tropic:il clraractcr' 
occiirrcd about the samc tinie jn tho soutliwwt Gulf ~ygioii ~ i l i l  proll- 
ably caused the tommtial rains prodncing thti imprc'cc~tlentecl f i n d  
in sonthcrn Texas of September 9 and 10. 

The only hurricane that actually touchctl continental TJnitecI Sttttes 
p s sed  orer the I~lorjda Peninsda  on Octobcr 25, 1921, and caused 
large ]woperty damage, mostly from high titles. This storm derno1;- 
stratecl the inestimable value of wireless comniunictLtion in the hurn- 
cane-warning work of the Weather Buretiu. It w ~ a s  first detected 
by a radio report from a ship in the wcstern Cttribbeun Sea during 
the iifternoon of October 21. Warnings wcre immedintely bronclcfiqt 
to  ships in that  region. For five dnys this storm travelcd entirc.1)- 
over water are:is. Its center, direction of movement, intensity, and 
rate of progress were determined principti11-y by vessel reports and 
w:ir.nin,ns and advices mere radioed four times daily to  vossels in the 
south Atlantic, the' Gulf of Mexico, and the Ctwibbean Sea. 'l'he 
hnrrictme was approaching the iisiinl course of vessels boiind to and  
from United Stales and Mexican ports on the Gulf coasts. The  ob- 
servations received from vessels dnring the progrew of the storm 
clearly indicated thn t the nmnings  h:id been received and Iiectlrd~ 
All ships whose courses were in its direction tnrnetl hack or chanp(1 
their routes to avoid the hurricane. Only one ship was lost :Ind 

roperty arnounting to hiindi- cis of t~honsnnds of doII:ii-s, whjch coid(~ 
Eo moved or Iwotecteil, mas saoeil as  a rcmlt of the timeliness am1 
arciirary of the warnings. 

On dunc 12, 1022, u tropic;d disf iirl):mc~e wis locat,td in l h r  soi i t l i -  
west port,ion 01 the C:tribbean SOIL. It wiis of iiiotlercit e intcnsit j' 
but was accompnnid by torrentid rains in ih vicinity of Swin IS- 
land. It n m w l  into Honcluras :~nd Yucatan, mid cnnsed h w v ~  
floods in the rivers of Siilv:Ltlor :md probtihly in the adjoining repub- 
lics. The (listiirbnnce passed inland just soutli of the  niniith of the 
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b o  Grande during the morning of Jnne 16, progrrsscil for w i i w  
distance up that vrtlley, and was attended by c.rsccssiw rains which 
caused the greatat  flood on record in tlw 1o~~'er  Rio Grundc. StornI 
Warnings were displayed on the soli thcrn Texns rowt me11 in ndv:tncv 
of tlie storm and at the stme t,iino ndvicrs mere issued tlitit h c u ~ ~  
Puins would occiir in thwt region. 

Ice R f ~ / ' t ? l  In Keu, h'ng7/(,wZ.--'l'lic. niost (lisast iwiis icc or gltize 
storm in tlic " iiirniory of t,hr oltl~st in1iril)it:mts " :incl within t l i t  
.period of official records ocri iwd i n  flew Xnglwntl cliiring t h t b  ltist. 
iew days of Novtmber, 1921. I t  \viis tlic wsiilt, of a cyclonr t l i t i t  wiis 
central over Soiitli Ct~rolinci on tlir 97th :ind a slight btil.outrti*ir. 
depression Ihat nppaiwitly formcd ovrr ilie Atlantic n littlc to tlic 
southward of Nantucket during the night of Novoniber 96 ttntl 27. 
The southern storni nioved rapidly nortlir~isf wurcl, p i n e d  grcnl in- 
tensity, and on the evening of fhr 29th its cmtrr W I ~ S  off Cnpc C l o d .  
It caused gales and high tides on the iiiidtlle Atlantic and New Eng- 
land coasts and henvy precipitat ion. I n  piirk of Now Engluntl, 
especially Massachusetts, rain fell with air Irniperatiircs below th(* 
freezing point. I-Ieavy snow had pi*ocrded tho rain. T l i r  lat,t,cr 
continued for about threeb days, during ninny hours of which prriotl 
the surftm teniperatures werc several ctqpwes below freezing. The* 
pain S r o z ~  RS it fell and cotztd trers, t~clegrapl~ nnd telcphonr wires, 
and other objects. TVhjle gales occiirrrd ncnr and oft' the ro:ut tlw 
\vind in tho ice-storni area was not wrj' high, bo that tlie dtunngu \VUF 
almost entirely due to the weight of the nc~nmnlnted ice. Tel gi*nph 
elid teZeplione ~olas  were brolcen, com~iiiiniccition WRS ptir:ilyzrd, : ~ n d  
~ I e c t r i ~  light p I imts ~vwie put) out of comniission. Muny t1ious;~ntls 
of trres wer,' ruined and t elephonr. telrgmph, electric light, aiid ruil- 
toad companies suffered heavy losses. Some idea of tlie uccuiiiula- 
tion of the ice on objects mtiy be g i i j n ~ ~ ?  froni the fuct tliiit ordinary 
jnslilutod electric light wires were in ninny instunccs ice-coutccI 2 
mclies in diamater and wciglied :ibout 1.3 pouncls to  the foot. It  
~e uired several dtLys to r c l ~ i o ~ e  the t:~nglc of brokcn 11010s tiiitl w i i w  
411 ?I to restore partial tr tnsprtation and coiuiiiniiicatioi~ scwvicw: 

Xtornt, otz the &wit LnX:c~s.--h storni of cstrnordinnry severity 
tawed in tlie Lake region on December 37 nnd 18, 1921. l'he wiiid 
\reToci ty tlt nuffalo t.qualed the  ~iip~iest on I.ecort~ at that skiition, w 
~niles tm hour, ~ r i t l  tlie high winds contjnnetl for an iinusuallj~ long 
period. During the three hoiirs froiii I) :i. 111. to noon it averaged 89.2 
miles an hoiir and 75.6 d e s  :in hoiii- for :I period of 12 hours. 
T' imely ant1 atleqiui tc ivttrnings \ve~~c? issuctl. hiit there w i h  la13pc 
propwty damage iiot\\.itlist:tndin~ the \~-nrnings and protectiw nieas- 
ures that were talren. Histy-two wssels loiiile,cl with grain were 
nnchoretl in the brealrwnter hiirLoi* ut 13nffiilo but tlie high winds 
tore 27 of thctm from their nioo~ings :in11 swept. tlirni onto thr boncli. 
The 13nfftdo Cornmcrcinl, in t i i i  etlitorid coinnient 011 the stoimi, suit1 : 

It is unlikely that there lins been in  rrnrr: 11 qtoriii of sur11 snr;tninc~tl f ~ y .  
That tlierc WIIS no givriter tlutiiagc' 1 1 1  k h i p ~ i i i i g  icr thr, i i f  (*OIII.NP, to t l w  f 'r ivt  t l i i i t  
1l)ere wns niiiple \vnrning giwn ljy tlw \VqLtlier Jiureiui. 

IIcav?y B T ~ O ? I ) R ~ O ~ Y N  .--One of the hcnviest ftills oE snoiv on rcwrtl 
in some of tho Atlnntic Coust Stn tes o c ~ w ~ e t l  during d ~ n u n r y  97. 2s. 
and 29, 1922. The heavy snowfnll i ~ n s  t l i i ~  to a storni t h t  first 
appeiirecl south of Florida on tlir ?(it11 si111 moved 111) tllr coast. Its 
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m ~ e m e n t  north of Cape Hatteriis was extremely slow. 
almost Ytationar for more than 24 hours. I n  the eastern portions of 

36. ~ O U ~ S .  Snow was especially deep in portions of North Carobnar 
Vlrglnia, the District of Columbia, Maryland, eastern Pennvylvanl% 
and New Jersey. At Washington, D. C., the official nleaburemeiit Was 
28 inches, 8 inches more than the previous record, whicli latter Wfitj 
during the meniorable stoiwi of February 11 to 13, 1899. lxowevef? 
there was an iniportant difference between the stormsof 1899 and 192%- 
I n  1899 the snow was accompanied by extremely low temperatu:& 
(a mjnimuni of 15" below zer'o was recorded in Washington) while 
in the 1982 storm the temperature was only slightly below freezing 
On the evenin r of January 28, while snow was still fallin , the roof 

formance was in progress, killing 97 pcople and seriously injurlnd 
~iiany others. 

A'ewre .wpalr! in ,  LVW,~ I'07+.-S ualls of a severity unequalecl for 
many gears occurred :it several p 7 aces on the Middle Atlantic and 
New England coasts during the afternoon of June 11, 1922. They 
were, the result of n cyclone of marked intensity which WRS centra1 
over Lake Ontario 011 the morning of that day. The squalls at- 
tained greatest violence in the vicinity of New Yorlc City. Much 
property darntige was criusecl by the high winds and many persons 
who were out in small pleasure-craft were drowned. Unfortunuteh' 
the sqiinll occorretl on n Sunday afternoon when large numbers of 
pleasure boats wwe in use. On the morning of June 11 small-craft 
wtmiin were ordered for the entire Atlantic coast north of Chesa- 
peake g y  ant1 atlvices issiiecl that squalls Tvoulcl occur during that 
afternoon and night. Commenting upon the great amount of dam 
age (lone by ~ i i n ( ~ t ~ y  afternoonn's storm, and tIie maiiy fatalities of 
which it wns tli~*ectly m d  jndirectly the cnuse, the Ncw York Times 
remarkcd that- 

* * * rill hrid bee11 wnrnetl, fir&, by the dc*finttr grtdktion of the Wcritllef 
Hurc~au irr the inomin:: papers, find, second, by the oirilrioiixIy-l,ltick cloitrlw tllllt 
bad been guthering in the west for hours. 

cord wmvm, f t v a t x ,  wtrd rniscalzaneowx waminya.-Wtirnings of cold 
w:ives in the clnttle and stock-raising sections of the conntry were 
accurate and bcmficial. Warnings of frosts and low temperatures 
for t11e benefit of triiclr and hortjcult~~ral interests and shippers of 
per.ishnble products tire in iiicreasing demand and use by those .cl.IiO 
have lenrned to iitilizr this important service. 

Applications for. special forecasts for specid frinctions were 
niimeroii~ :mil fur  exceeded any year in the history of the Weather 
13uren11. IJixring the siiniiner and fall season scarcely a day passed 
\vithont the fol-eca&ers a t  the five district forecast renters being 
c*u~let~ on for predictions for lawn parties, State, county, and 1oc3 
fstirs. btlseball painrs, social gatlierings, etc. Careful consiclerzLtiofl 
is givpn to all of these reqiiests and in many instances specid fore- 
casts in mor.(? (letail and for.& ,longer period tlian is covered by the 
regnliir dtiily forecasts fire given. 

Special forecast servies as heretofore was given in connection with 
airplane and dirigi,ble flights, balloon contests, pigeon races, ant1 for' 
the President's criiises on the Mayflower. 

It 

some of the Mi d dle Atlantic States snow fell continuously for :@ut 

of the Knicker $ )ocker Theater in Washington collapsecl wf!ile a p$r* 
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iw.--Some additional funds we1.e provitletl for 
fiscal yew beginning with July 1, 1922, ant1 plnns 

h r e  developed for their utiliintion. Sttktions of t l ~ e  first oritor 
W i l l  be established at Brownsville, Tex., 1md Apalnckicolti.. Flt~., ancl 

trained observer will be located a t  Bm.rwood, TAIL, during the 
c iuwnt  ~iiirricane setison. It is intended to scciire ~noi'e olmrvations 
from ships and additiontil tide reports from points along the ( h l f .  
Rowever, tlieres is great neet1 for  moi'e observtitions fiwm tlie :wens 
in which these distiiiGt~nces occi~r, und c~sprciull-j fo r  more reports 
from Bhips. 

Prior to the opening of the li~irricune season two otficinls connocted 
Wli the forecast service made a toui- of inspection of all the stn- 
!ions on the sonth Atlantic and Gulf coasts. As H resiilt of tIiis 
Inspection i t  number of chanps providing for grcwter c.fficiency in 
the distribution of tlic hi~rr~cruia wtirnings were piit into eitect, 
Qspeciully in the western Gulf coast section. Prompt distribution of 
1111 warnings tint1 advicw c*oncerning hiirricuncts to all plttces witlliii 
130 miles of the coast having ost ofiico, telegraph offic 
cornniixnicatioii were arrnnge(? Much of this Wiis  111 
the cordial c.oo,~>rr:ition of the rnili*oatl conipu~iic~s m t l  o t l~ r r  locwl 
agencies. 

V~resel wmt?w~ ~vposk+-l'Iirre is iiiiicli .need for nior(\ ship reports, 
especially from tlir Gulf of Mexico, tlie Caribbean QRU, tintl the 1':~- 
cific Ocean. Ship o1)servations have l)econic, tLn ind ispcwst~ble fiictor 
in foiwitst work rind clecidedly so in conncwtion ~ 4 t h  the issuance of  
hurricune warnings.. This is eInphctsized by the fwt tlirit nine- 
tenths of the twea in wliicli liurricuntts occur is water; tliul the 
diameter of a Iiurric~tine is freqnently ]em tliitn 'LOO miles, antl tlirit 
Inany of these storms tlo not (wiiie 11e:ir lnntl. Tlir W d h e r  l3ui*eun 
lit~s profited very riiiicli 1)y tho cordiiil voo~ierr~tion of tlie Sliipi)ing 
Board ant1 several of the 111rgc oil companies that operute fleets, from 
wliom. in t l~c~  qgregote. moi'e weathor obsei*\wtions v e 1 ~  rtveiwtl 
Prom ships at seu thtm dnrjng any .previous year. 

A portion of the ship reports is f!xi*nislietl by wolieriithg (mi- 
punies without, cost for the observation work, hi t  foi. tlie greator 
part 50 cents un observation is paid. This is insiifiicient coni~~ensn- 
tion for the tinie and experience involved in .tl~t! work, l ~ r 1 t l  11s n 
result it has \wen impossible to intcrest many ships from which i.11111- 
able information might be obtained. It is hoped that fonds xntty be 
providtbd whoreby mort' ticleqnate payment may be m d e  for ship 
ohservutions wllirh will go f w  toward p,latmg this iinprtiint project 
on R more efficient and satisfactory basls. 

Porecatyt.v i72 &(? of n?)intio9~.-'l'he activities in the aid of avia- 
tion mtiterially incretlscd (luring thp p a ?  Dnily forecasts  cove^*- 
ing 14 zones illto which the country 1s d~vldoil wwc iwiiod r(bglthr\y 
and fumi&e;d to Army, Navy, and Post Office officials tirid to tlie Ay- 
ing fields, In a,ddition, tisriingemeints were made (luring the Vom 
for broadcnstilifi q l p e ~ a i r  forecasts for :d1 the Z O I ~ W ,  cls(Btl[)t t\\'o, 
from nnvril radio stations. 

mo1.e tletniled forecnsts ivoxe begnn in tTiiil11:lrp, 
1922, n t  the reqiiest of the Air Service of tlie Army for the th1vo 
air rolxtes from Wnshington to Norfolk, VR., to  Long Islnntl, N. I-.. 
and to Dayton, Ohio. They nre issued twico d d y  and contai~i 
advices as to weather conditionsi to be encountered from the siirfncc 

sepal-t1k 
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s i p  to  5,000 feet. These forecasts also are published in morni?a 
newspapers in Washington and in Dayton. The requests for spec1n1 
forecasts an$ weather information from indiviclunl aviators hefpre 
beginning flights have largely increased. This latter information 
for the most part i s  supplied by the forecasters by telephone directlS‘ 
to the fliers. 

Important and extensive coopemtive arrangements betweell the 
-1jr Service and the Weather Burrun werc estnhlished during the 
year for the purpose of bringiiig tho a\.intors of the former serr’lcr‘ 
:inrl Weather Bureau officials in the field into closer contact to 
ttnd that forecasts, warnings, and weather information may be mada 
of t,he greatest ossiblc benefit to Army aviators. Thii plan HI- 

Weather Bureau for tlie purpose of personal acquaintanceship, the 
discussion of weakher conditions peculinr to the varioiis sections of 
the c-ountrg over which flights are made, the xcqiiiring of know]- 
edge of the, facilities at each stntion, for the Siirnjshjrig of foi*ecllsts 
and informiition dt?sirecl by aviators, and the perfecting of tietails 
for. the secunng of such information promptly and whenever 
( Iui red. 

TI10 Wettther ~ u r e a u  co~lects :it its fiold statioas twice-claily ob- 
servations of weather from all paids of the country a t  8 :L. m. and 
8 p. m., seventy-fifth meridian time. Each of the Air Scrvica fiel(1s 
c*:ills the nearest Weather Bureau station by telephone e v e y  rnoq11- 
h g  :mcl evening when flying opcrations arc being carried out for 
the purpose of obtaining the weiitlier forecasts and reports. Fliers 
when nm:y from their staticm are authorized to tdegraph or tele- 
phone any Weather Rureau station a t  any time for information US 
to pr’eviiiling :ind cspected metither conditions in n Iiarticnlar sey 
tjon and to rtwive n prepaid reldy. This featilre of the service 1s 
designed to enable fliers wlio for any reiison are forced to lantl. at 
other t11:~n repulnr flying fields to sccure nll pomible inforinatlon 
which \vi11 en;Lblc them to tivoid t l : r n p ~  in rrttirning to their horne 
s t a t h i s  or in rrrwliing their tlestinntions. 

h’nowlcdge of the science of meteor*ology is tln important ntijunct 
to expert flying tint1 IL pwt  of the cooperation between the two serv- 
ires inclntlm tlir delivery of lectures by meteorologists of the 
Wmther T3nrean to Air Service nviakors on tho, general worlr of the 
wcnthw sri-vjcr, tlw climntology of varioils sections of the coiiii- 
try, a i r  vllrivnts. the physics of the air, and on other rneteorolog-ical 
sill++ pc r t in~n t  t o  awntion. Already :L number of these lectures 
h : i w  1 m n  (l(.liwrrtl :ind plans aw 1)eing cle\~elopetl for x miLtcriaI ex- 
t cmion  of this work. 

(‘irciil;iI*s :iniioiincing tlw tletails of the cooperntion  re issued 
t o  a l l  fieltl stntions of the two se i~ ices ,  in which tlie Chief of tha 
Air Servic+e enjoined thnt the matter IS “of  most vital impor.tmce 
at t h c b  prc~sc.nt f irm. in connection with cross-ronntry flying and i t  is 
clesiiwl that rwry rffort be made to curry out tlie provisions RS 
t~ii t l ine~l.” 

A similar coopmition exists with the nerologictrl section of t,hc 
N:tvy DepartrncJnt. Forecasts rintl weather reports :ire fnrnishecl 
wilh  :d1 possible conipletenws and rlispatch to nnrnl bases a t  which 
flying opc~;itions arc condnct ccl. A representutiw of thnt service is 

vdves the visits 5), y Air Service aviators t~ the field stations of the 



pL An desk space and facilities in $the forecast rooiii of the Wcatlw 
urenn at Washington, wliere he prepares eacli morning ti nreatlier 

map synchronously with the rhnrts nsed for the issuing of the oflicinl 
forecasts of the Weatlier Bnreuu. These officitil forecasts and weatlier 
reports are telephoned by hini directly from the Weather Bureuu 
office to the naval bsses. I n  this iliztnner the information tind ud- 
vices ;ire transmitted with the 1iW possible deltl;). a d  with effective 
requl ts. 

Service was rendered for t~ nnmber of special airplnne flights 
during the year by furnishing (letailed forecasts tmd extra obser- 
rations at frequent intervals along the route to  be followed. One 
mstance of this kind wns the journey of a squadron of 12 seaplanes, 
1 ~ 1 ~ c h  of it over land, froni Norfolk, Va., to Pensacola, Flu., by way 
of the Atlantic coast line to Fcmitiiclina, Ha., tlirncc~ o\rrland apross 
the Florida Peninsula to Cedar ICeys arid froni that point to Pensa- 
cola. This journey w:~s undertalren in July, and the various steps in 
the trips were mttde in accordance with the forecasts and advices 
furnished by tlie Wratlicr Uurean. A senplane c m  not land with 
safety on terra firma, nncl it was of the ntiiiost, iniportaiice, both to 
the success of the undertaking ancl in safeguarding the lives of the 
aviators, Miat no unfavorable metither conditions be encountered, 
especiallg for tho long overland jixtn from Fc.rnnndiiia to Cedar 
Koys. The trip  mi^ accomplislied wit P lout a serious mishap and the 
cornmancler of the squadron in aclrnowleclging tlic assistance reii- 
dered by the forecaster of the Wetither Bureau wrote as follows: 

!Phc Coiiirnriiitler of air squndrons desires to express his npprecintion of the 
vxc.c.llent cooperation of tho Weather Burcnii, both of Wushiiigtoii tilid J~i~lcsoii-  
rflle, f i i  furnishing weiitlrer reports to the wir squtrdroons for  the rewnt flight of 
32 I"-;+I, seixpliiiies ticross I~lorida. Tiip snfety of the ~lrssuge uiit1oul)tecily 
WIIS ~n:idc iiiorc cc.rtriin tlrcwl)y, tis o i i  tlir rcwipt of Iitlvrrw wcvitliw wports 
thc- pnsmge of 'i plniies W I I R  drlnp(1 two tlngs. chirinK tvliic*li SOWI*P tliuiitlrr- 
8topriic: iixid rriiii sqnnlls woultl liiivc I)eeii c~~icounterc?d. 

RADIO DISTRIBUTION OF FORECASTS AND WEATHER INFORMATION. 

I n  the annual report for last year it \vas stated that radio telep- 
raphy liad renchecl a stage where it must be recognized as a potential 
mediuni for  the dissemination of weather forecusts, warnings, and 
information to agricultnral interests. It became a realixtition daring 
tliu past year. Altliougli wireless tolegrapliy lias Ineeii an inrulunblo 
factor for many years in the collection of observations from ships 
and in the distribution of storm and hurricane wtrnings and weather 
information to voss& at sea, it was used only to t i  liniited extent 
foi. interior servica because d l  messages were necessarily trnns- 
mittecl in the telegraphic code of dots and dashes. With the intro- 
duction of radiotelephony, which malres it possible for anyone to 
receive messnges in spoken words, the bronclcusting of infoimiition 
over the interior ht~s  increased enormously. A year ago the dnily 
State forecasts were Ixing broadcast forin 12 radio stations, rep- 
resenting only 7 States, and principally by radiotelegraphy. On 
July 1, 1922, 98 stations in 85 States were daily brondcastin nvrLtlier 
forecasts and warnings. Weelrly reports on the effect o f weather 
011 crops and highways, and other information issued by the Weather 
Buretin for the public benefit, also are disseminated by ?any ol 
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them. Radiotelephony is now utilized aliriost exclusively in this 
work. 

The Weather Bureau does not own or operate any wireless e u ~ P  

operated by other Government, agencies, by corporations and b3' 
private individuals, and without expense to the Weather Bureau. 
An exclusive wave length of 485 meters has been assigned by the 
Bureau of Navigation, Department of Commerce, for the broad- 
casting of meatlier forecasts a n d  niarlret reports. No station can 
i ise this wave length unless specifically licensed to (lo so. I n  order 
that  unnecessary crowding of the ,air and interference with schedules 
may be avoided licenses are granted to  ohly two stations in any citS' 
or  community. This necessarily eliminates a considerable numbgr 
of broadcasting stations that  otherwise ~voulcl gladly cooperate ]n 
the work. On July 1, 1922, there mere abont 400 licensed b r o d  
casting stations in the United States. Therefore, about 25 per cent 
of all the licensed broadcasting stations in the c*ountry are alrea(!Y 
engaged in rendering valiiable distribution service to  the public. 
A cohsiderable, poition of the renitiinder would cooperate if s d -  
ficient funds were available to provide tlicm witli the lorecnsts id 
warnings.. 

The entire project has involved the Weather B U ~ P ~ U  in very little 
cost. For the most part the broadcasting stations arc located in or 
near cities where first-order met~orological stations nre InainttLined 
The information to be broadcast is supplied to  them by telephone 
without additional expense. Offers of cooperation by many broad- 
casting stations have been reluctantly declined becttuse of the ex- 
pense involved in the telegraphing 01' telephoning the forecasts and 
warnings to  them. The service could be placrtl on a, much higher 
basis of efficiency and materially extended if funds were available 
for  the telegrapkng of the forecnsts, wirrnings and information to 
radio stations not now inc~inc~ed in  the system and for a d d i t i o d  
em loyees which would be required in the work. 

#he great value of radiotelephony 11s a means for dissentinnting 
weather forecasts and warnings to the people already has been dem- 
onstrated. Its future usefulness can not be estimated. The Weathel' 
Bureau was organized by Con wess for  the benefit of " agriculture, 
commerce, and navigation." !heretofore, a, large portion of the 
farmers of the country were so located that they could not be sup- 
plied by means of newspapers, telegrtrph, etc., with the daily fore- 
casts ,and warnings in time to  be of service to them. The estcnsion 
of telephone lines into rural comniiinities overcame only a par t  of 
this gifficulty. Radiotelegraphy was of slight help and necessitated 
learning the telegra hic code. The marvelous advance in railio- 

limited oquipnient to receive radiotcloplione ntussages. Tlioiisnncls 
of farmers installed such receiving apparatus during the past ear 
and are now obtaining the weather forecasts and warnings, w E icll 
are so important to  their operations, as prompt$y and effectively as 
the business interests in urban communities. A great future in- 
crease is inevitable. 

Another important nccoml>lisliineiit in i d i o  worlr (luring the 
year was the inauguration of a progrttrn of hroarlc~~sting daily, 

ment. The  radio distribution work is accomplished through p 1 allts 

teleiihony has entire f y changed this situation. It? requires oiily n 
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siiudays kind holidays included, of the regular twice-daily forecasts, 
cold wave, frost, and other wiirnings and information issued for 
the States comprised. in the Washington and Chictigo forecast clis- 
tricts. On Wednesday during April t o  November, inclusive, ti s~tni- 
mnry of weather corditions as they affected crops during the pre- 
ceding week :dso is inchtded. Tlieso disseminations are made froin 
the niival radio stations at Arlington, Vu., and Great Lakes,. Ill., 
respectively. This service began June 20, 1922, for the Cliicngo 
district and on dune 26, 1022, for the Washington district. Radio- 
telegraphy and high wnve-lengths are utilized for these disseminn- 
tions as telegraphy is more reliable than telephony for long-range 
trunsmissions. All the StuCes included in the two districts nre 
within the range of the naval radio stations n t  Arlington and Great 
Lakes. Radio reccivirig stations that are equipped for high wave- 
length receptions receive direct service thereby. Locul rntliophone 
brontlcnsting stations, most of which are in cliarge of operators 
having the required proficiency in ratliotelegrapli, also are ena1)lec.i 
to secure tlie forecasts, wrnings,  etc., for localized radiophone broatl- 
casting. 

The primary brotidcustirig of tlie State forecasts and summaries 
from the district forecast centers at  M7asliington and Chicago is an 
imineditite adaptation hy the Wedher ,Bureau of plans approvecf 
by the interdepartmental radio committee, which contemplates the 
usc, of n f e w  high-potvered Government radio stutions for Lrooudcust- 
ina official information by radiotelapnphy for the entire country. 
Plans are now in formation for beginning the broadcasting about 
September 1, 1922, of the Stiitu forecasts, summaries, etc., for the 
Stcites in the Sun Francisco forecast district. It is hoped that sim- 
ilar p1:ins for the remnining districts-New Orleans and Denver- 
mill be effected within :I few months, thus bringing all the States 
into the system. 

Material extciisions were tilso made during. the year in tlie radio 
bulletin service for the spccinl brnefit of murine and aviation inter- 
ests. On March 15, 192% brondcasting of a innjor bulletin from 
Gotkt Tslmd (near Snn Frrmcisco) was beguii, and localized bul- 
letins from Tatoos11 Island, Wash. ; North Head, Wash. ; Eurelra, 
Calif.; Srin Pedro, Calif.; and DlitcEi Harbor, Alaska. On April 
t5,1022, servicr of tlie same ohnrnctor IVW inaugurated for the Great 
Ldies i*egioiis, the major biilletins being diswniinatrd from Great 
Liilres. 111. ; and the locd  bulletins frorii Alpeiia, Mich. ; Buff nlo, 
N. T. : Chicop, Ill. ; Cleveluntl, Ohio ; and Duluth, Minn., replecing 
R limited broadcnsting service jwoviously conducted at those points. 
The rildio broatlcnsting work on the Grent Lakes nnd the Pacific 
coast is on the same basis as on tlir Atlantic and Gulf coasts. The 
clraructer of tlie major a11d the local bulletins mere described in  the 
report for  1021. I n  rill of this work the Weather Bureau is in- 
debted to tho Director of the Office of Conimnnicntions of the Nary 
Department arid the officials in chargo of the mrious nnvnl r d i o  stn- 
tions for cordial and cficient cooperrdon. 

ESC?uirLqe of mwathcr i~cpoi~ts.-r\ifoteorolog;y is esst3ntially an inter- 
national science. Cyclones tint1 anticyclones have no regard for 
boun(1tiry lines or :%mile limits. Eschniige of weather reports among 
all the nations in the Northern Hemispbere is ncesstiry for the de- 

75484-21-2 
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velopment of the science and for iniproreiiient in forecasting. Savi-  
gation of the air, w ~ i i c ~ i  has advancvd to tlie point whew transoceanic 
and roiind-the-world flights have been tlemonstratetl as  practicable, 
has emphasized the need for the securing of claily reports of prevail- 
ing weather contlitions froin a11 parts of tlie worltl anil the issiiing ?f 
claily international weather charts. Nearly all countries maintain 
~tieteorolni$cal services and the ohserv:itions are :ivailal)le. It is 
1 : i p l y  a qiiestion of provicling means for prompt antl effectirr t r tns-  
mission and the piiblishing of the information. This is t~ project 
in which cooperation between the wrions countries is necessary a d  
naturally involves a proportionate payment of the costs. The (le- 
]>i*essed financial contlitions existing tlironghout the ~vorld 1xwents 
m y  serioiis consideration of such a project a t  the present time. 
However, the Uni tetl States Weather I3nre:iu has been J ) l e  to a r r ; lnp  
for the collecting of a considerable numl)er of foreign reports for ~ t s  
own needs antl purposes and a t  negligible cost. 

Pr ior  to the war a few reports were rcceired froni Mexico, I3iirop(’, 
.I&, and froiii the F a r  T3ast. Tliese were entirely susprntlecl (luring 
the war. Arrnngeiiicnts were made for their resumption during the 
yc’nr just ended, with :i niateritd increase in the nunibei~ of reports. 
There was no interruption to tlm exchange of reports between the 
United States and Canada a d  in the obtainiiig of observations from 
nlaska, (hha.  the West Indies, and froiii Central American countries. 

Including the reports obtained under the plans put  into operation 
clnring the past year, o1)servntions are now rrceived daily fro111 40 
stations in Canada; 0 in Alaska ; 22 in I3iirop~an countries, emlmicing 
England. Spain, Switzerland, Qcrmuny, Austria, (‘zeclioslo\.ulrl!t, 
Poland, Denmwrk. Noi+~vay, S\veilen, Iceland, ant1 the Azores ; 36 111 
tlie West Indicas, Cuba, antl (’entrnl Amrric*a; 17 in Mesico; and 12 
in the Pacific and tlie F:ir I4%, inclnding thr  I-Ttiw~jinn Isltiiid~, 
( h i m ,  Rlitlmay Islantl, the Philippines, J ap i~n .  aiitl Cliina. Thesc’ 
reports are c*liartrd rind are ntilizetl in connection with the regiila1’ 
forecast antl storin-~v~.r~rning ~vork of the 1)nreau. 

i2rfiingements also ~verc. macle chiring the ye i~r  for snpplying to tho 
French metoorological service of ti tlaily rndiogram containing oh- 
servatioiis talreii a t  about 40 stations in  t h o  TJnited States and a sirrii- 
l ~ r  mcssnge soon will be sent to the metcornlogical service of thc 
Philippines aiicl Japan. The report‘s sent to Frmce :ire 1)roadcast b?’ 
radio from the Eiffel Tower for the bcnefit of the Enropenn iiretror- 
ological services within its range. The  United States Weather 
Burcau receives in exchange n daily messagr bj7 radio, containing 
reports from Europran countries. These exchanges are iiiade 110s- 
siblc without cost by the coopcration of thc Office of Conininnimt’ion 
of thc Navy Department. 

The Rmuntlsen polar rspetlition stirrtecl from Seattle on Jiiiie 
1 ,  4922. The exploring ship Al~ud is rc~uippe(1 with radio ap- 
p:ir&us ant1 has a scientific o f i c ~ r  on bo:ird. It is t ~ i e  plan of this 
os!)etlition to  p n ~ s  through the Bering Straits, rctwli the f arlhest 
point north that is possible, hccomr frozen in the ice, dr i f t  therewjth 
for an estimated pcriocl of about three years and come into thc ope11 
sra to thr  nort11eastw:~rcl of Greenland. The ship expects to  main- 
titin radio cv)mmimications tvitli the TJnited States Signal Corps 
station :it Komr, Alaska, for neiirly two years. Arningrmcnts were 
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At other times and in counties where the relny system was not used, circullkr 
letters and post cards were used to broadcast the information. 

It 
i H  a well-known fnct, however, thiit nenrly every grower who receives the serv‘ 
ice hiis at least one neighbor who  get^ the informntion from him. This wolllcl 
nearly double the number benefiting by this service. 

Wc feel strongly that these special weather foiwwjts are of great iniPop 
tnnce in making the Weather nilrenu of real servicp to our fruit growrrs :Inc1 
genernl farmers antl thnt definite provision for the sewice is eswiitirtl for get- 
ting the full value out of the Wrnther Hurenu. 

The New York State Horticultural Society a t  its summer meeting 
held a t  TJeroy, N. Y., passed resolutions that  “ t h e  Governmept 
weather forecasts given out in connection with the s p a  service In 

ers ; we express our appreciation of such service and request 1ts 
continirance.” 

The  spray forecast work has been conducted as a demonstration of 
the  practicability and value of special forecasts for  the benefit of 
orchardists. The project, although conducted i n  a limited way, has 
proved highly successful. It will not be possible, however, to  place 
this project on an adequate and permanent basis arid to extend it to 
other sections, where there is fully as much need therefor, unless 
additional funds are  provided for the work. 

RIVER AND FLOOD SERVICE. 

The number of fruit growers reached direct.ly by thig service W U H  2,.500. 

New Yorlr State has been of great assistance to  the P ruit grow. 

The year of 1922 was unprecedented :is to  the nurnber and wide dis- 
tribution of floods, especially with reference to  the Illinois Valley, 
the lower Mississippi and Texas rivers, including the Rio (;rands. 
Stages beyond all previous records were attained in many cases and 
during the month of April almost every strean1 east of the Rocky 
Mountains was in flood, entailing heavy demands upon the Weather 
Bureau for flood service and information, with corresponding in- 
creased expenses for  operntions. 

The IOUMP M i m i ~ ~ i p p i  R.ivar flood~.---The river Ixissetl the flood 
stage of 46 feet :it Cairo, Ill., on March 16, und did not fall below 
the flood stage of 35 feet a t  Baton Rouge, La., until .June 12, a total 
period of 89 clays. Diiring the flood the high& stages of record 
were reached from the mouth of the Arkansas River to the Passes, 
and had thc levees remained intact probably another foot mould 
have been :iddad to the flood crests below Vickshurg, Miss. 

Therr were foiir important crevasses in the lerces, till within the 
State of Louisiana, antl of these the greatest occurred on tho right 
hank near Ferriday, La. The others were u t  Hamburg, Poydms, and 
Myrtle Grove, La. 

About 13,200 sqritm miles of lands were overflowed. about 4,400 
square miles less than in 1012, the cleficiency occurring in the Yazoo 
tl j stri ct. 

The total i*eporte(l losses were about $17,000,000, of which about 
one-half were in prospective crops. Many losses, especially those to  
railroads, were unreported. 

There WILS no loss of human life, :is the warnings of the floods 
were several weeks in advance of their occurrence. 

A Y I L W I ~ P ? J  of flood 1oases.-The Texas floods of September came 
with :I snrldenncss that  in many 1oc:dities defied any precautionary 
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measures whatever antl caused the loss of 215 lives. Incompletely 
reported losses of propert and crops amount to more than $19,000,- 

great floods of the following spring in the Mississippi liiver tmd its 
tributaivics. The total reported for these lntter floods wns $d?,OS’i,’iU0, 
antl approsimntely 15,000 qiinre miles of land were overflowed, over 
13,000 square miles’ of wliici~ were Idow the mouth of the Ohio River. 
The reported grunt1 total of flood losses for the yenr wt\s nbout $52,- 
ooo,ouo. 
In April ~ i i d  May Texas suffered tiguin to the extetit of tit least 

$3,000,000, with the highest stnges of record in some of tlie rivers, 
and still II third time in June, when the great Rio Grantle flood did 
damage to the extent of about $3,000,000, making n totnl for  tho y(1ar 
for  the State of Texas of nbout $25,000,000, the mtijor portion of 
which was in  crops, either in hand or prospective. 

I n  April, floods in the Connec*tjcut 1 nlloy cawed nearly $1,000,000 
damago, and tlie May floods in tlie Colorado Hiver also proved de- 
strnctive by rewon of the bwlcing of a levee on the right bank of 
the river tit Hauser Bend, Calif., in the Pnlo Verde Valley. The 
crevasse attained a width of 1,300 feet, and the wnters flooded 30,000 
awes of land, 10,000 of which ware under cultivation. The loss ancl 
tiamago amounted to nbout $1,000,000. 

/.estructiue locnl flood,u.--An uniisunl number of destructive local 
floods occurred in creeks and other small stiwms, such :IS those in 
the State of Washington in December, 1021, nt 13urlington, Kans,, 
in Marcli, 1922, and in eastern New York, northeastern Pennsylvnnia, 
and WisconRin in June, with estimtited total darringe of $5,750,000, 
excluding thnt in Wisconsin. of which no report of losses wns re- 
ceived. 

h’lood u~mh,{/8.-‘l’lie flood wnrnings issiied by the Weather 13u- 
reRu were instrumental in snving property to the reported value of 
$8,166,500. (;rowing crops, of course, cnii not be saved, nor 11s a rule 
can houses, roads, bridges, etc., so thnt tho figiires given :hove reprc- 
sent mainly live stock and other portnble property, and the stntistics 
rocfiived indicate thnt the losses of property of this kind tvere’very 
small. 

&wnmmy of oiverotionn..--Natiirnl expansion of river axid flood 
work hns been limited to the nddition of n few scattered stations nnd 
the innuguration at very small cost of flood service on the Platte 
River. This service is mnintained through cooperntion with the de- 
partment of public works of the State of Nelwnska, which supplied 
the gauges nntl a t  two stations the gauge readers. Limited extensions 
wero also made in southeastern Missouri. 

A new river district wns establisl~ed at Sun  Antonio. Tex., being 
simply n portion of the old r-irer district of Honston, Tex. The 
chmpe  as miide in  tlie interest. of efficiency of operation and with- 
out ndditional charge upon the service ns a whole. Another change 
was that of consolidation of the river districts of Iola, Rnns.. nut1 
Fort Smith, Ark., with hentlquarters at the ,latter stntion. 

The compilation of the histories of all tlie river stations, nboub 
500 in nuaiber, has been brought to virtual completion t m l  now 
serves t o  bring within n very sniall compass a ltwge iiiass of ralrinble 
material thnL wns unavailable nncl liable to loss. 

000. This amount act,iin Iy ly exceeds the total losses caused by the 
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E z f e m i o m  p?‘oposecl.-Increasrcl arti\-ities in h drological engi- 
neering and the persistent extension of apicultura 9 and comrnercd 
interests derriancl that the river ant1 floocl service keep pace with 
them. More river-gaging stations and much more intensi1.e measure- 
ment of precipj tatioii are needed. Tliese things ciln be accomplisIied 
with a very ivmonal)lo increase in appropriations and it is hoped 
that f11nds \vi11 soon be available. AS it is, tIie service is virtuallY 
:It ii st:int~sti~l so far as fielt~ extcnsions are concerned. One vitd 
need is that of an engineer who can serve as a field man, inspecting 
stations, making repairs to equipment, and making surveys for the 
estahlishmen t of permanent benchnlarlrs and other m~asiirements. of 
precision. Tliese simveys are of liigliest importance in their reli~tion 
to projkcts involving watui. supply for irrigation and power p w  
poses. 

Snow) sur.voylx.--‘l’he snow surveys and measurements continued ~ t s  
befure. This seryice is maintained for the purpose of nffording each 
spring to irrigation and hydroelectrical engineers a reasonably ~tc-  
wrate  forecast of the supply of water that will be available dwing 
the coining summer and autuiiin. 

The great importance of such work is obvious, but it requires 
morc intensive local field work in making surveys of snow depths 
mtl snow density at the end of each winter, to the end that mol* 
accrirate forecasts of fnture water supply inay be mndr. The de- 
velopment of efforts of this character must await further appro- 
priations. 

W a p n  Wheel Gap,  (‘olo.--’rhe experiment station maintained at 
Wagon Wheel Gap, Colo., has been continued in accordance with 
the established program. The whole project will be completed within 
two or three years and tlie final results communicated :is soon as 
possible theretifter. 

AGRICULTURAL METEOROLOGY. 

The usual weelily and daily weather and crop services were con- 
tinned during the year. The failure of Congress to  enact legislation 
far the contjnuation of certain pnblications made i t  necessary to 
siispentl the issuc, of the Kational Weather and Cro 1 Bulletin a t  

ever. the regultir weelily sunrmuries of weather conditions and their 
effect on vegetation uncl farm work were resuiited, publication being 
effectetl t1n.oiigh tlw niedium of the new bulletin issued by the De- 
partinent of Agriculture, known as  Weather, Crops, and Markets. 
TIie meeldy corn and wheat region bulletin was continued at  Chicago 
ant1 a similar I)ulletin published at  Sew Orleans covering the Cot- 
ton Ihl t ,  while iveelrly St,nte summaries have been issued a t  tlie 
vnrioiis section centers. 

Sp&d .wr.victs.-Daily bull(6ns were published at varions sta- 
tions throughout the. principal ttgriciiltural sections of the oountsg, 
giving in ttibular forin weather conditions prevuilinp during tho 24 
horws preceding. These services were iliaiiitained in the interests 
of thc cereal, cotton, sugar, and rice production of the country. I n  
a(1&tIion weekly cattle region bulletins have been issued showing 
wp.nt),er c~onc1itions over the range areas of Texas, New Mexico, Ari- 

the (*lose of November. 13eginning with the 1st of ? tinuary, how- 
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zona, Utah, Wyoiniiig, and Nevada. A denittnd for an estcusion of 
this service to other important western grazing iireas continu(>& 
While the corn and wheat region service should be extended to sonle 
lmportnnt grain Statrs wliere the luclr of i’unds lius prevented 
extension. 

Zf’w&-fmvt , ~ e ~ t k i ~ . - A  sprcid tipyi*opriation of $0,000 was pro- 
vided by Congress for the extensioii of thc? frnit-frost service. of the 
bureau during the fiscal year, iind us IL rwiilt this service was niuteri- 
ally improved. Three special representatives were ussigned to this 
Work in the citrus and deciduous fruit districts of the Paciiic coast. 
Active operations were maintthrd in a nu111ber of places in Cali- 
fornia, at Mcdforcl, Orcg., 1~nd ttt Spobanc and Pnkimti, Wwli., 
under the supervision of special employees, 

This service wus of special vduie to citrus fruit growers in sontli- 
ern Cnlifornia, whcre the severest frecw in 111:~ny years \vw ex- 
perienced in January, resulting in enormous loss. Forecasts of niini- 
aiiiin temperatiires during tlie period of critical metither conditions 
were reintirlcnbly acciimte, and the coopcrtktion of the bureau with 
tho fruit growerg was instriuuental in sikviiig muclt fruit that would 
otherwise h v e  been lost. The appreciation of this service by the 
citrus interrsts is indicated by rspressions in the following coninituni- 
wtions rrcriveti by the bureau : 

[Il’rani tlir l’omonn I(’rult Growers’ I ~ x c l i n n ~ ~ . ]  
Confirming oui’ conversation regtiriling the vnlne of your- servicc. to the citrus 

lndustry of this district: we And in the district covered by the I’ornonn station 
thnt there nre np])iwsinirrtely 7,000 ncre8 equipped for Bring and mnlting use of 
your forocnst. The value of the crop in this acreage is fully $S,S00,000. There 
are witliin this territory about 9,000 t~cres not prepared to protect against frost. 
The crop from the unprotected acreage is practically a total loss, besidcs injury 
to the trees of n lnrge proportion of’ tliis unprotected acrenge. 

The growers hnvlng rqnipaient inid using your service burned about 1,380,000 
gallons of oil rind we cwiisitler the inforrnntion you lirive fumislird lias prevented 
unnecessary burning of n innc~li liwger qunntity. 

We feel thut the investigation of frost prevention being cnrried on by the 
Wcntlier Bureau is of grrnt ilnlwrtnnce nnd we hope tlicre will he nothing to 
interfere with tlie continucrtion of the work. 

[ l ~ r o i n  tlw I~oiitnnci I~hrms  C‘o.] 
In reply to yoour iwxwt inquiry concwninl: the value of the speciiil service of 

the Wwrther Biirenu in this section, I would sag that growers lieretibouts regnrd 
1 he scrvice as invnliuible nncl intlispensnble. 

Ttic nction of this conipnng i n  voting to subscribe IL sum of moncy tit the 
beginning of the frost season to nssist in this worlc mny be taken as n reliable 
Indicntion that such n service n s  this is needed. 

During the recent freeze thht mused so much rlainage to  the citrus industry, 
nutlientic. trmpertituiv records tcil;c.n in this locality were of vcry grent valne 
:is nn indictition of the degree of cold fruit in this locnlity wns subjected to. 

We tiwst tlint this service ni:iy IIC mntinned during future yenrs cintl iissure 
you of our support in your work. 

After the close of the frost setison i u  southern Cdifornin, special 
huroun representntives rendered successful services in the central 
and nortliern Pricific States, ptirticularly in the vicinity of Fresno, 
in the Santn Clara Valley, Calif., in the Medford district of Oregon, 
ttnd in the fruit sections of eastern Washington. 

Other fruit-frost activities during the y e w  were us follows : 
1 7 ~ ~ ~ 0 ,  W‘ad .-The cranberry industry has assumed large propor- 

tions near the month of the &dumbin River. Little interest has 
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heretofore been taken by the growers in the available service of the 
Weather Bureau, but in the spring of 1922, when heavy frost dam- 
age occurred, urgent request for a frost service was made. Action 
was taken to grant this request in ko far as the funds of the bureau 
would permit. 

noswe?, N..  Mex.-No effort had been made to protect fruit 
orchards in this district uqtil the present year when many orchards 
were heated on a number of occasions on receipt of Weather Bureau 
advices of robable damaging temperatures. Much interest is now 

mercial orchards are equipped with frost-fighting devices. 
Y m ,  A&.-The tem erature survey in the Yuma, Ariz., sec- 

lishment of a number of additionrcl stations. This survey is bqnB 
made primarily in the interests of the citrus-fruit industry, whlcb 
is assuming considerable proportions in that section. 

Colorado.--Special services were continued in the Gunnison Vd- 
ley and in the vicinity of Grand Junction. About 500 acres of 
orchards are protected in the latter section, and the possibilities Of 
thorough protection by adequate heating were demonstrated at Frult- 
vale, where an orchard was brought through the cold spell unin- 
jured, notwithstanding the minimum temperature fell to 17" F. 

New Jersey.-A representative of the Weather Bureau was as- 
signed to New Lisbon (Itiring the frost-danger period of the spring 
of 1922, where a special ,frost service is maintained in the interest 
of the cranberry industry in that section. 

A fruit-frost service was established during the ear a t  Wicbittl. 
Kans. Three special stations were established a n 8  frost warnings 
were distributed to fruit growers over an extended area. I n  addl- 
tion preliminary services were established in Illinois and parts 
of lhorida. 

CooperuGiom.-Quite extensive cooperation has been had during 
tho year with the Bureau of Markets and Crop Estimates in tho 
Great Plains project, an investigation which that bureau is carry- 
ing forward in the interest of agriculture in tho Great Plains States. 
Other cooperation with the various bureaus of the department w8s 
continued . 

I rLVes~~~"a~~~aSsMathematica1 studies of the relation betweep 
weather and crops was continued as the routine duties of the divi- 
sion permitted. Some very close relations were established between 
the weather and yields of corn and of oats in some important pro- 
ducin areas, and the importance of the establishment of meteoro- 

apparent as investigations of this character are continued. Papers 
published during the yeer are : 

KJNCHL, J. 13. '' Rcl~~tJoil of Cliilinte t o  the Geographic Distribution of Crops 

YOIJ~V~,  It'. D., t int1  l':I.I.INON, E. S. " Notes oil 1922 Low Temporaturea in ( I d -  

shown in t P le  work of frost protection, and practically all  the corn- 

tion that was started a P ew years ago was enlarged by the estab- 

logica T stations at agricultural experiment stations becomes more 

I%A3lIlWli ,  A. 11. " Fr'Uit Frost Wol'k iil the G~%lld Valley of Colol*adO *' 
(hlontlily Weather Review, October, 1921). 

in the United Htatw" (Ecology, April, 1922). 

fornin " (Cnlifornin Citrogriiph, April, 1022). 
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STATIONS AND ACCOUNTS DIVISION. 

WEATHER BUREAU QUARTERS AT FIELD STATIONS (OUWIDE OF WMHINGTON. 
D. e.). 

Since the beginning of the United Stntes Meteorological Service 
in 1870 it has been a u n i f o r ~  policy to secure quarters for its field 
stations in Federal buildings, wliene\w such buildings are suitable 
for the purpose, and it is practicable to do so. Occasionally where 
Federal buildings were not available Congress has authorized thc 
erection of speciul observatory buildings and, in several instances, 
free accommodations have bgen secured in State colleges or uni- 
versity buildings. Thus far, in a total of 220 stations, 129 are so 
situated that no rentals are paid for locnl offices and nccommoda- 
tions, as follows : 
& w e  gutirters nnd accorumodations : 

Oljservatory buildings (owned tind controllet1 by tlie Weather 

Stutc university buildings: __--_____----___---____c______________ ti 
Fedem1 buildings-----.----------------------------------------- 78 

Uurouu)----------------------------------------------------- ‘46 

- 
‘Pot111 free of i*entnl______---__--_---___---------------~---------- 129 

lieiitetl hiiildinps, etc., owned by individuals or corporations : 
OMcc buililiiigs--_-_--_-_------------------------------------~- 90 
Iluildings with grountlH, aerologicnl station6 _______________r_____ 6 

Total nitmber of rented buildingH pnrtly or ~vholly occupied------ 
- 

90 - 
r i  lotnl----------------------------------------------------------- :22a 

Under the program of economy in. expenditure of appropriations, 
it has not been possible to keep the 48 buildings owned and con- 
trolled by the biireau in thoroughly good condition, and some of 
these are urgently in need of repairs and repain€ing for proper 
preservation. The more urgent cnses, however, are now receiving 
:L tt ent ion. 

At San Juan, 1’. R., in February, 1922, alterations to the building 
served to add two rooms to rovide needed space €or nssistant ob- 

The Weather Bureau building a t  Narrngansett Pier, 13. I., still 
continues vacant and in charge of a caretalcer. To avoid continual 
expense for upkeep, this surplus property should be disposed of by 
snlo or otherwise at the earliest prnctlcabh date. 

After an exhaustive inquiry by a special commission, no practical 
iise has been found by the branches of the Department of Agricul- 
ture or other Government departments for the reservation and build- 
ings on the Blue Ridge Mountains, in Loudoun and Clarke Counties 
Vu., known ns Mount Weather. I n  harmony with sugvestion 04 
members of the Committee on Agriculture of the House of kepresen- 
tutives, this bureau has informally but vigorously prosecuted in- 
uiries in regard to a possible purchaser and offer for this property. 

I n  this connection me have communicated with and interviewed the 
owners of properties near the Mount Weather reservation, others who 

servers for the West Indian 8 ection Center work. 

>Not including thofie at Mount Wmther, Va., nnd Nnrmgmwetlt Pier R 1. 
* ~ i v e  station8 ~iave unrtcrs in two buildhigs olrali, VIE: CRpe Hen;y, ire., 2 \Venther 

Buren? : Clndnnnti, Ob?@, and Oklnhoma, Okln., Wrnthnr Bureau md Ircdnral : CoLumbus, 
Ohio, - rented : and Honolulu, Howail, lWlei-nl and rented buildings (tempororlly). 



18 ANSCBL IWPORTS O F  I)BP.IHTMES1‘ OP AGRICULTURE. 

are familiar wit+ the property and its possible utilizatiori and side ; 
also realtors llavlng a large clientele who are familiar with the prop- 
erty. I n  addition, supplementing sdch inquiries a t  IVashington,. a 
representative of the bureau has visited the reservntio~l and the vll- 
lnges and towns in its vicinity for the purpose of bringing the pes- 
sible sale of the property to the attention of interested p r t i e s  who 
might be prevailed upon to make :L prelimintiry proposal or offer for 
the purchase of this property. Although prosecuting these inquiries 
diliqently throughout the year, no definite proposals have yet been 
received and efforts are still being made to secure some prelimiiiarY 
pro ,osai in more or less definite forim ,in reg:wd to tho property. 

’?he buildings and grounds have been inspected by officers of the 
bureau and repairs; necessary for their maintenance in good cos- 
dition are being made or are planned for in the near future. The 
property and buildings are in good condition and keepers 11aye 
been placed in charge of the reservation and buildings for their 
protection and care. All such expenses of upkeep and necessary re- 
pairs amounting to about $2,000 annually constitute an unprofitab!e 
charge upon appropriations and 110 further delay should occur in 
the enactment of necessary legislation to authorize the sale and 
disposal of this property substantially as recommentled by the com- 
mission appointed to  report on the disposition thereof. 

Weather Bureau qumters .ill Federal buiZdinqs -Upon completion 
of new Federal buildings a t  Santa Pe, N. Mcs., and I-Ionolulu, 
Hawaii, Weather Bureau offices at those places were removed from 
rented quarters, April 1 and May 1, 1022, respectively, thus effecting 
a saving of $1,920 per annum in rentals heretofore mid, part of 

comparative observations. 
By rewon of expiration of i&ting leases June 30, 1922, for rented 

quarters at Weather Bureaii field stations, considerntion was given 
changes affecting in all 23 stations at  which $24,179 w a s  

Honolulu, Hawaii, were moved from rented to free quarters tis 
sttitetl above. At  12 stations no increases were askcxl in rentals now 
and heretofore paid, while at the 9 remaining stations the increase 
demanded was $4,880 on a total rental involved of $9,280, or an aver- 
age of about 53 per cent. Sircli exorbitant incrensc conltl not be paid 
with limited funds available, and the situtition mils met by curtall- 
ment of needed space at Atlanta, Ga., and Asheville, N. C., and other 
compromises. The total incrensecl rental reqnirecl for nrxt fiscal year 
for the entire field station service of the Bureau was finally rerluced 
to ;in increase of $1,077. 

New stat7:07^78.-To meet increasing needs for Weather Bureau in- 
formation, es ccially during the hurricane season, a first-order. sta- 
tion was esta 1 lisherl June 1. 1922, a t  Apt~lachicola. Fln. Qnarters 
were obtained in the G r d y  Building, No. 200 Water Strcet. 

I n  J1ily, 1921, in compliance with instriictions frtini Bii~*ei~u of the 
13ndget. there was set aside tho slim of $20,000 from the appropria- 
tions for the Weather Bureau, 1022, ns 11 “reserve,” to be held, if pos- 
siblo, as a minimum pnexpenrletl amount to the end of the fiscal year. 
This was done, notwithstanding urgent dcmancls for the extension of 
Weather Bureau activities in various directions and for the main- 
tenance and upkeep of existing stations, with result thtlt ti i‘nrther 

rented quarters at Honolulu being retained ternporari 1 y for special 

rentals during last fiscal year. Of these, Santn Tie, N. Q? e x ,  and for 
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TELEGRAPH DIVISION. 
ubo11t $32,700. 

I 1  1 elegrnphic conclitioiis, botli nntioual and loctil, were more satis- 
I':t c*tory during the past ~ T W I *  thriri for severtil yeais previous, except 
for nearly two montlis, when there w t i s  II shortage of force a t  tlie 
rriitrtil oficr, clue to resicmations. 

graphic circuits lias been cmducted in a g e n e d l y  excellent manner 
:rnd comptiriitively few complaints of defective or deli~yed service in 
transmission of special iiiesstiges have been received. Reception of 
cable :ind wireless reports diiring tlie six-months' hurricane SWSOII 
beginning June  I, 1921,  vas not as prompt as  was desired, nltliough 
efforts in various directions were made to effect improvement. More 
1 rports from ships werc 1i:indled than in :my precetliiig year, the in- 
weiw being largely due to the cooperntion estencled by the Shipping 
Boaid in transmitting reports from m:iiiy ships twice daily, without 
wst, for wireless tolls, a n d  tlie gradual estension of general service. 

I~~siiminntion and audit of telegraph, cable, ancl wireless ticcounts, 
:dl of -\vhich is performecl by the division operators, 'v~'as somewhat 
tleluyetl during the first piirt of the fiscal year hecause of the gretktly 
increased ~ 0 1 ~ 1 ;  incident to the six-months' 1iurric:inc season arid of 
thc opertitor sliortiige above mentiowd. This work mas brought up 
to date, however, during the spring. But  little opportunity has been 
afforded, unfortunately, for  such tlesirable lines of work ns revision 
nnrl impi*ovement of division records, collecting and compiling data 
ior reucly reference-largely used by other divisions-in\resti.g~~tioii 
of tlie possibility of more efficient nietliods of conduct iv  division 
~\~oi*Ir, etc. 

Contriicts with mrious wireless telegraph compaiiics, with nuiner- 
~ I I S  tolophone companies, and with several teleqruph companirs were 
~~enewed Poi- the fiscal year 1023 on terms ])revtilling in former yews. 
Those wi tli the Western T;nion Telegraph Co. and the New 'I4hgland 
'I'elephonc & Telegraph Co. are unexecuted at this writing. 

A saving of funds to tlie estent of about $1,000 per tinnuin was 
effected by rerouting certain foi*ecast and crop messages clestined to 
far-western points. 

Assignment of tin ;itlditiond opei*ntor last full litis entiblctl the 
i*outine telegrapli work to proceed in n much more satisfactory man- 
1:er than I)revionsly, permitting, us i t  did, placing tmotlior operator 
on t h ~  early morning tint1 night forces dnring tlie hurrictuie senson 
irnd tlius facjlittiting-, reception of the lnrqe volnme of cable r ind  wire- 
less business transmittetl diu-ing this period. 

Il 'eathw I3 ~LIWLU fotec/tmp?i wid felephono lirres.--'l'hesc lines, niiicl 
in nirniLer, with cwtii1)iiicd length of iipprosiniatcly 280 miles, in- 
c~liiding tipproxiiiiately 66 mjlt~s of cd)le  and 15 miles of lwsetl wire, 
-\~-ol.ltetl witlioiit serious intel*rii )tions ant1 in u pmeriilly excellent 
nianner, cw-ept the I3lorlr Islnnt f -Rlatuniick 13cncli siil)ninrinc cable. 
Owr these Iirics viilurtLlc nwteorologicd observations, foiwtists ~ n t l  
wai-iiings, ucssel ant1 \vl*eck reports, and generul Qavernnient bnsiness 
are t ~*tinsmitted, tmcl five of them cwry IL volnnie of comnrercial busi- 
ness yielding revenne wliicli a(wiics to the Goveimmcnt. 

Mnintenanre by the IT f estern Union Telegraph Co. of the 88 tele- 
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About 25,000 conimercial telegrams were trnnsinitted during tlie 
year ; about 15,000 Government messages and telephone cslls and 
about 3,000 long-distance telephone calls were handled. 

While al l  these lines are maintained pi*imarily to carry iniportant 
Weather Bui*eau reports and warnings where 110 coiiiinercial lines 
are available for the service, nevertlieless tlie Government derives ii 
significant amount of income from commercial telegrams and tclc- 
phone calls handled for the piiblic a t  very sinall charges. 

The following table indicates the receipts for the year : 

-_-- .- 

1921. 
July ....................................... 
Aueust .................................... 

Block Cope 
Island. IIenry. 

-- ---- 
$2220.24 $357,77 
I200.00 161.26 

0 Aeptember.. ............. .............. 
October.. ................................. 
Novembr ................................. 
Dwembor ................................ 

1922. 
Janitary ................................... 
February .................................. 
March.. ................................... 
A ril ...................................... 
Mpsy ....................................... 
June ....................................... 

Totals.. ............................. 

. 1. .___-- 

’ 31.20 145.00 
16.44 148.95 
2 . 7 0  171.71 

(2) 230.27 

(?) 211.00 
P) 95. 00 
(2) 116.22 
(1 )  112.89 

Y5.75 
(%.I1 97.03 

617.7s I,  730.64 
-- 

S47.7S 
W2.08 
45. I f 4  
32.1.5 
70.00 
52.40 

36.02 
33.91 
36. KO 
u3. 95 
70.96 
rd.64 

$195.06 
237.03 
185.03 
132.91 
124.14 
132.87 

1.76 lfi8.74 
2.ax 144.97 
4.7s 1mPG 
7.72 175.83 

10.28 10x.34 
16.71 1~02.32 

621.55 1 114.72 1 2,027.82 
- 

(frond toto], 165,012.48. 
1 Estimntod. 
2 Telegraph cominiinicotion intori upled. 

I n  addition to the :ibove,$iijC,OO per annim is iweirec? froiii the New 
T’lngland Telephone C !  Te1egr:~ph Co.. Boston, Mas. ,  for rental of 
f wo contluctors in tlie Rlock Island cable. 

‘Ilie cost of maintenance and re air to these lines mas $2,500. 
Z32od /sZaluZ-illatuwcX. BeaeJ) 5 3 .  I .  ) sectioai ,-A three-conductor 

telegraph cable connects the island with the inninlmd. Two con- 
cluctors are leased to the New England Telephont. & Telegraph Co. 
for telephone purposes, the third being rest~rvecl for telegraph use. 
This conductor became defectire in August, reiiiaining so until June, 
the Weather Bureau being without sufficient funds to make adequate 
repairs. During most of this t h e  telegrams were telephoned to and 
froni a telegraph office on the mainland. By cooperation with the 
Western Union Telegraph Co. repairs were accoinplished on June 7, 
when telegraphing was resumetl, For several months jn the sumnier 
5~ large number of telegrams are offered for transniission over this 
cable, the only means of wire communication with the island, a popu- 
lar summer resort. The inttwuption above noted seriously interfered 
with satisfactory conduct of this bnsiness, and qimilar interruptions 
are liable to occur a t  any. time owing to the age of the cable, whlch 
was laid in 1903. It lius been repaired numerous times and is sub- 
ject to gradual deterioration because of electrolysis. The time has 
collie for installation of n commercial cable with acleyuate facilities 
to care for tlie large volume of business now offorecl. Thesc? con- 
ditions are recognized by the commercial companies interested, but 
no action to provide n n m  cable has been rPported to the Weather 
Bureau. 
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A ' o i ~ J o l ? ~ - I ~ a t t e ~ ~ ~ ~  ( Tr~,-N. C.) section.-Extensive reconstruction of 
certain portions of this telepapli line was undertaken with the co- 
operation of the Coast Guard and the Chesapeake tk Potomac Tele- 
plione C'o., the operating conditions being inaterially improved 
thereby. 

The great value of this line to the Government and to private in- 
terests is indicated by tlie following data : 

Total nuiihrr of messages handled by Weather Bureau office, ex- 
clusive of all (fovc*rnitient and radio business handled by the Navy 
Departnient : 

Cost of tliese repairs upproshated $1,000. 

-___-___._-_I_ I_____ ___I 

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

Commcrciul ..................................................................... 
Omcia1 messagm .............................................................. ..I 2 Z! 1 

Toto]. ................................................................... 13,040 

Tlih liuo. Other llnes. 
-__I.--. 

$1,80K28 $370.88 
98.90 1Y9.39 

235.37 407.07 

1,730.04 987.32 
________ 

Te1egr:ipli rcceipts at Weather Bureriu offices : 

Rwcived. 

5 924 
4: 702 

IO, 620 

At  thc Cape Henry ofice 16,990 wssels and 17 wrecks were re- 
ported by telephone and telegraph. 

It is proposed to extend reconstruction work to other sections of 
the line, where badly needed, durin this fiscal year. 

Alpcna-Tl~mcier Bay-Middle h m i d  (Mich.) sectiolt (tele- 
piwne) .-Some damage mas done to these two lines, respectively 15 
and 124 miles in length, by ire storms during the winter and spring. 
An expenditure of about $1,000 for shortening old poles (set in 
1893) is necessary in the m a r  future. Extensive use is made of both 
lines by the Coast Guard Service, Liglitliouse Service, and the Naval 
Communication Service, and tliey are of inestimable benefit to ma- 
rine interests as well tis to tlie Weather Bureau. 

Wldtefish Point-l-ewnilion I'oht (Mich.)  section (tekp?wne)- 
No?$h and L?oiu% Naibdou. Itslandt+Sl~epin~q Bear Po+n,t (Nich.) sec- 
tion (teh~),'L.ons) -Beaver IJa&Ghar.ZevoiL. (Mich. ) secthm (tele- 
plwlze) .-kliese three worked satisfactorily throughout the year. 

Point Rcye,*Foti?~ax (Calif.) section (tekphone) .-Satisfactory 
transmission conditions attended tlie operation of this line of 37 
miles exceptiug for  a total period of MO hours wlien it was inter- 
rupted by storms. Tho line is maintained by close cooperation with 
the Coast Guarcl which service malres large use of the frtcilities af- 
forded thereby. 

Galvanized iron mire is strung for about 13 miles on poles of 
the Western Union Telegraph Co. It is conteniplated replacing this 
iron wire with coppci* wire nud to change to polcs of tho Pacific 
Telephone & Telegraph Co. 
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Nortk Uead-l’optluruc! ( 1PcLssl~.-Oregoiz) section ( t e l e y m p h )  .-Il>- 
terruptions of service, totaling about 344 hours, were ~-eqi icnt  bllt 
of short duration, caused mostly by iinproper nian:qyment of 1.e- 
peaters a t  Fort Stevens, 

Nearly a half mile of the line between North Head and Fort 
Canby was destroyed by a severe storm Deceinbcr 1. Prompt se- 
pairs were acconiplished with bn t slight espense. Tclegrnphic busi- 
ness consists principally of meteorological and wssel reports, 110 
commercia1 telegrams being handled. 

Tatoosh-Port A?’IIIc~Ps ( 1 1 ’ c ~ ~ h . )  xecfion (tok.graph) .---The boUl*Sc 
of this line of :ipproximatcly 90 miles along the sorithern shore 
of tlic Strait of Jii:in de Fiica is mostly tlirongli 1ic:ivy tiiii1)t.r and 
for :L large p r t  along a connty mid. Extensive logging opera- 
tions in the vicinity of tlie line h v e  for :I nunibc~r (Jf years I m t  in- 
terfered with c.ontiniioiis coinmiinic:~tion to :L c~oiisitlrwhlc extent, 
necessitating freqiient repnirs. Heavy storms cliii-ing the winte? 
are also a friiitfiil soiirct’ of trouble. Less tlian t ~ i c  usual ninonnt of 
damage resulted (luring thc ])tist ye:ii-, the cost of i l l ) l r w p  1i:iving 
heen approximately $1 .OOO. ‘I’licse intrrrirptions tottiled g!) tla37s 
tind 2 hours, 10 tlays of whicli was due to prosti-ation of tlir spT1 
wire between Cape I%ttci*y tint1 Tatoosh 1sl:intl. 

Estmsive repairs, inchitling changes in the coiirse of tlic lint. 
and some reconstruction work, are conternpluted (luring tha present 
fiscal year, mliich will iwpircl a n  c~sl)cn(litiire of ulioiit $1$00. 

The line continucas to be of Iwnefit to logging. shipping, fisliing. 
nnd other private interests in ntltlition to its primary iise for  meteor- 
ological puiposes. About 11.000 (.om merci a l  niessn ges wtve 11 antlled 
during tlie yeai-, with receipts of’ upprosimtitcly $2,100, (+overnnicnt 
tolls ; tilso 2.3OO ~ h w i * n n i t ~ n t  nirsstigc~s rint l  1.ZOO Iong-tlist:inc*e tele- 
phone c:ills. 

AEROLOGICAL INVESTIGATIONS. 

Ziitc? Rf~tii)i)h’.--OI)st’r\’:itioTis with kites wei’e mtitle rtyiilai~ly :it 
Broken Arrow, Olrla. ; Drexel, Nebr. ; T h e  West, S. C:. : 131Iend~~le, 
N. Dab. ; Groesl)eck, Tes. ; :unt l  Royal (’enter, Tnd. Kite flights 
are made daily, whcnever p o d ) l e ,  and. in utldition mhen cwntlitions 
are favorable, continuous series of flights nre m:tclt~ for pwiorls of 
24 to 80 hours. Records of air pwsiirc, temperatnw, hiimitlity. :i~itl 
wind are thus obtained. 

Pilot-bn,Z7oon stcitionN.-Obst.i,viItions l>,v l imns  of pilot h l loons  
were made a t  the six kite statjons, above listed, and ut  IZnrlingtnn. 
Vt. ; Denver, Colo. ; Itliaca, N. Y. ; Key M7est, Fln. : Lansing. Mich. ; 
Madison. Wjs.; Sun Francisco, Calif,; San .Ju:in, I’. R.; ant1 Wash- 
ington, D. C. The ohservntions are inntle twice daily at, lhe six 
kite stations and at  Key West, Fln., and Washington, D. C., and 
once each day at  the remaining st:itions, and the computed wind 
conditions at  various heights w e  telegra lied to  district forecast 
centers a t  Washington, D. C., Chicago, ell., and San  Francisco, 
Calif., where they form the basis for “ Plying Weather ” fo~ecasts 
issued to  the military, naval and postal aviation services. 

Special observations have been made, mhen requested, for use in  
connection with long-(listance flights, free-balloon races, etc. 
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Observations with two tlieodolites l i n ~ e  been cont$iinetl, ivlienerer 
opportunity aff orcled, in order to check the accuracy of the forinulu 
for rate of ascent of balloons and the behavior of the balloons them- 
selves at high altitudes. These obserrations hnve shown that  tlie 
revised rate of ascent fornmlti gives extremely lieliable resiilts, es- 
cept when tlicrc are pronoixnced verticul movements in the utmos- 
pliere. Even tlien the error is appreciable only in the lower la ers. 

~‘ooi.’e.,.at7‘01L.--~ffecti.\.e cooperation wit11 tlie A i i m j r  rind d a v y  
meteorological services lins been continued throughoiit the year. 
Each of these swvicw iiir~intniiis ti number of ilot-balloon stations, 
whose primary piirpose is to furnish dntu o P immediate locnl in- 
terest to aviators a t  flying fields. These observations are iilso tcile- 
graphed to district forecast centers of the Weather Bnreau for 
iise in issuing “ Flying Weather ” foiwnsts. Tlieg tliiis supple- 
ment, in a very helpful ’way, the observutions mutlr at  TVentlier 
Burenu aerological stations. In nddition to the stutions in tlie 
United Stntes propei-, the Nary maintains one at Snnto Domingo, 
Domiiiican liepiillic, and one :it Coco Solo, Caiinl Zone, which, 
together with those of the M7eiithrr 13iii-enii tit Stin 5unn, P. R., 
and Key M7est, Fla., furnish infoimiation of vnliie in connection 
with the development nnd movement of linrricanes. -4 mnch lnrger 
niimber of stntions is necwsury, h o i i ~ ~ v e r ,  to nirtke this service ns 
effective ns it sliould be. 

In  the :iiituiiin of 1921, :it tlie iwliiest of tlie director of the 
Brazilian metcoidogicaI sri*vicc nntl i n  cooperation with n repre- 
sentati ve o f  tlitit service, t e m p o i w i l ~  stationed in Wusliington, pltins 
for tlic orgmias tion of an :vm)logic:il sei*vict> in Briizil, patterned 
after that in tlie United Stntrs, were oiitlinecl ant1 sntisfnctorily 
worlrcd ont. 1\11 ncct+s:n*y eqnipnic~nt wns piirclittsed, methods nsed 
in this coiiiitry i re re  stutlietl m t l  :ldOJ)tt~d, t i n d  two trtiinctl observers 
of the JTeatlier 13iir(w~ were rel(tusec1, in order that they might be 
employed 1 9 7  tlir I3i-nziIinn Goiwnninit to get tlic serricti properly 
inaiipuraterl in that coiinti*y. 

T‘mrfiaZ oflcc.-All obsrrvtdions n w l e  a t  kitc uiid bnlloon stations, 
hy the Army and Navy :is well :is by tlie Weather h r e n i i ,  are for- 
warded to thc central office of the Weather Bureau for final roduc- 
tion tint1 study. Dah 1mscxl upon tliclse obserwtions are furnished 
in ;tnsiwr to ~iiimo~*oiis inquiries not oiily from o t l i c~  government 
departments, Init iron1 con~merc+il :iviation concerns :is well. I n  
many c u s ~  reprints of slwcial tlisvussions rind siiniiiini*irs were issued 
in ans\wr to thclsc recptlsts. 

M70rk has heen coritiniied on tlie prqlaration of u snminury entitled, 
i( An hcrologicyil Si~rv(3,y of tho 1Jnited States.” When completed, 
this will contitin the results of till frw-nir observiitions mritle in  this 
c.oi1nti.y. iJar t  1. “ I<esiilts of 0l)serv;itions by Ifeans of Kites,” 
was cwmplt.ted :in(] publislic~tl during the past gcnr. It contains 
tables arid figurcs showing monthly, c;cnsonj11, and aiinuril values of 
pressui*e, teniper:ltiirc. liumidity, density, nnrl wind u t  rwions hcights 
up to 6 Irilometc~rs. It also inc1ucIc.s n detailed study of the beliitvior 
of free-air wiiids, classified by months nnd se:isons, by googiqlliic 
IoclLtion and according to different irintl tlirections nt tlio surface. 
Tables and figures nre niircn, sliowinp the frequency ant1 nmoixnt of 
c.]oc*lrwise nnr1 countercforlrwise tiirning of winds, tlie frequency of 
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winds from different directions, the average and extreme velocities 
encountered, and other data of special interest and value to aviators, 
This “ survey ” is confined.to those portions of the country east of 
the Rocky Mountains, since f ree-air observations farther west are ,too 
few for tho mrpose. Additional stations in the West and a ha 
more in the dust than we now have are urgently needed, in order to 
give complete information for all parts of the country. 

At the request of the National Advisory Committee for Aero- 
nautics the preparation of n report on “ Standard atmosphere” was 
undertaken and completed. It has been published by that commit- 
tee as Iteport So.  147 and will later be included in the mnual repod. 
I n  it are discussed the need of a standard set of values of pressUFe9 
temperature, and density ut various altitudes, and the desirabdltj’ 
of adopting such values as are most in accord with actual average 
conditions in order that corrections in individual cases may be 8s 
small as possible. To meet this need, so far as the United States 
is concerned, all free-air observations obtained by means of kites 
and sounding balloons t i t  several stations in this country near latitude 
40” north have been used, and average values of pressure, tempera- 
ture, and density, based upon these observations, have been deter- 
mined for summer, winter, and the year, and for all altitudes up to 
20,000 meters (65,000, feet). These values have been adopted by 
the National Advisory Committee for Aeronautics for  use as 
“ standard ” in this country. 

CLIMATOLOGICAL WORK. 

I n  the main, the regular work of the division wns oiirrit.cl €orward 
as usual and all routine matters were well in  hanil at  the close of 
the ear. 

TKe manuscript tables, charts, and test for the several publication3 
of the .bureau, weekly, nionthly, and annual, were prepared and 
placed in the hands of the proper officials on the several dates spew 
fied. Likewiw the thousands of meteorological reports from the 
regular and cooperative observers have received increased scrutiny 
to assure the ticcuracy required in the material placctl before the’ 
public through the various reports issued by the bureau. 

One of the main lines. of work in the division, tho furnishing of 
weather information upon written or other requests fi-om all classes 
of persons and interests requiring sucli informatlon, has continued 
with the usual activity, ancl this, too, has been met in a satisfactor 

which expressed entire satisfaction with the promptness of the in- 
formati on furnished. 

Coo eratiwe woA.-The extensive lines of cooperation by which 
the d eather Bureau secures valuable Observations of weather con- 
ditions free of charge, save for the necessary observing outfits, ha\le 
continued as in the pakt. Rearty interest in this cooperation 15 
manifested in the thousands of reports carefully prepared day 
after day, month after month, and for indefinite years, and for- 
warded promptly to this offioe and to the State section centers. 

The number of these cooperntive workers has not niaterially in- 
creased over those of previous years. In fact, effort to reduce tlN 
number of those reporting tcinper:tture conditions has ~*esultod in 
keeping that class of stations t1on.n lo it number thought sufficient 

manner, as indicated by the nunwimis acknowledgments receive J 7 
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for till needs, at the slime time nrraiiging for a few new stations at 
points where temperature observations are considered of ralue. 

On the other hnnd, effort is being ninde to increase the number of 
rainfall mensurjng stntions in sections where local topograph 
causes marked variations in the precipitation nt near-by points. I% 
is thought no difficulty will be experienced in securing cooperation 
&Ion that line u t  various ~~dditionnl points, and recommendation 
has feen made that approprintion for the purchnse of nn incrensed 
number of gauges be provided for. 

e stnt~ons.-The withholding of travel es- 
penditures for ecoiiomicnl rensons nnd becanse officials could not 
nbsent themselves from their stations due to n genernl shortage of 
force litis prevented tho needed inspection of substations to a con- 
siderable estent. As a result some deterioration in the character of 
reports rendered has undoubtedly occiti’recl, due to agencies not 
readily nppnrent to the cooperative observers. The most important 
of these is the tendency of mnximum thermometers to become LL re- 
treaters,” n condition of the thermometers not readily apparent to 
the observer, but ensily detected by the inspector. The increasing 
number of instruments developing this defect has been commented 
on by several inspectors. The ultimate cause of this is a falling off 
in the high qunlity of mnsimum thermometers ns now prodnced by 
mnnufacturers. 

Another serious condition to be gunrtled against is the constant 
tendency to t i n  improper esposure of the rnin gnuge. FrLults of this 
kind are not retidily noticed by the observer and are most surely 
remedied by tm inspection. 

No expenditure of Government funds will renclei- more vnliiable 
returns than those providing for the reasonably frequent inspection 
of cooperative stations, wliicli furnish such a great ~ o l n m e  of most 
valuable data at no cost except those of forms, instmments, and in- 
spections. 

CZim,n;toZo~yicnZ uh7icaf~on~.-~lle iiinttlrid for the Annnnl Report 
of the Chief of ureuu nnd for the M o n t h l ~  Weiithtv Review has 
remained pravtically ns during previous gears. 

The Snow and Ice 13ulletin, due to cionpressioniil action, was not 
jssiird during the first few weeks of the senson, but later on it was 
incorpomted in  the new depnrtment publicntion, Weikther, Crops, and 
Markets. This soon p~’oved unsiitisfnotory 011 account of In te issue, 
and the Snow and Ice Bulletin wns therefore iwted R S  an individual 
publication i n  nearly the form adopted prior to 1919. 

The 45 sections of the Clima tological Servjce n ~ e  issuing their 
id annual sunimuries substnntially as lnst yenr, save that 
ions have reqnested permission to inci-ense slightly the 

nninlmr of pages per issue yliicli, for rensons of economy, had been 
rcrlncetl to the lowest possible extent. 

The somemlint smnller size of these publications hns enabled their 
printing and disti&nition nt n distinctly cnrlier (bite thnn hnil been 
possible for several years pnst. 

The piiblication of the Alnslrn Section Aimmwp, .v\.hich had fnllen 
greatly in arrears, clue to certain printing difficulties, v n s  finally 

Inspection of cooper 
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brought up  as near to date its wii be accornplislm1, consitlering the 
conditions attending its preparation. 

The I’orto Rico section wtis enlarged to include the new \Vest 
Indian Climatological Sersice, with lieadquarters at San Jnan, and 
considerable delay in printing the monthly issues resnlteil from the 
greatly increased number of stations reporting under the new plqn 
of cooperatioil inaugnrrited with the rarious forcign govcrnments In 
that region. 

interested in the seasonal recipitation of that State as affectin,” 
stream flow and mater snpp t’ y, the section director was aiithorized to 
issue as a suppleiiient to the dune, 1922, monthly section report, and 
yeai;ly thereafter. a statement of the monthly precipitation at dl 
stations in that State for the rain year, July, 1021. l o  June, 1922, 
inclusive, together with the total for the scason. This ~wrmits the 
bringing together in consecutive ortler the precipitation for the rainy 
season. antl enables a more r,enily means of stiidying the water prob- 
lems of that State. 

The snowfidl biillet~ns for the I1 moiintain States of the West we!! 
issued as usiial, and somewhat more dntn were discussed than 
previous years, due to increased f acilities for obtaining reports. 

CoZZection. md care of naeteo?doy/icaZ w opts.-All reports con- 

properly checked, filed. and later prepared for permanent 1)intling. 
The reports from the 42 climatological sections of continental 

United Stti tw, about 320 copies for each section,. wcre assembled 
monthly, tempornrily hound at  the Government Printing Office, and 
promptly distributed to foreign weather. institutions. libraries, or 
other public repositories, ant1 to subscribers nncl otliers making tiso 
of the tlnta they contain. 

At  the close of the calenclar year the permanent supply of these 
reports for file at stations, consisting of about 140 sets, 5 volumes 
each, a total of 700 volumes, was assembled, permanently hound, and 
distributed to the more jmportmt stations. Altogether nearly 1,800 
separate volumes of reports of all kinds, not including those tem- 
porarily bound and distributed each month, mere assembled in the 
division during the ye:w. alphabetically and chronologically ar- 
ranged, permanently bound, arid placed in the proper filw. 

Rddititio?~ul 7uorlr accomp71~q?Led.-DurinR the year just closed op- 
portunity was afforded to secure the reprinting of n nixmber of the 
separate sections of Bulletin W, Summary of the C~lim:~tological 
Data for the United States b? sections, many of the sections being 
entirely eshansted and the editions of others too old to en:ible their 
efficient use in answering calls for weather data. 

By concertecl action between station officiids and this division, 26 
of the 106 sections were hrought down to the encl of 1920, with new 
tables added. antl reprinted. Material for 24 additional sections was 
forwarded to the Government Printing Oflico and these are in process 
of completion. and 17 otlicrs are iiow rendy, awaiting allotment of 
necessary funds. while the remaining numbers are in various stages 
of progress at  the respective centrrs, but mill all be ready €or print- 
ing within a few months. 

The preparation of the materi a1 for these pixblicntions was mainly 
accomplished at  the res1)ective State centers, but the nrrangement 

To meet the needs OS engineers tint1 others in California, who 

taining meteorological data usually forwar ($ ed to this division wet@ 
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of the data ancl checking the various tables and charts devolved upon 
the clerical force of ,the division, where, in  order to facilitate the work, 
much of the proofing, revising, and other details were attended to. 

New work-The preparation of new normals of the daily maxi- 
mum, daily minimum, and daily mean temperatures, the details of 
whicli were outlined during the preceding year, was carried forward 
its rapiclly as the press of other work permitted. At the end of the 
year newly all tlie stations having 40 or more gears of record, some 
75 or more, lint1 been practicnlly completed m d  most of them for- 
wmled to stations for current use. 

Considerable progress was made on a proposed new system for 
maintaining the summarized weather data accumulated a t  the various 
State section centers, but on account of prdspective world-wide 
vhanges in the calemlar, now being discussed, it was deemed best to 
delay any extensive changes a t  the present time. 

TIN* prepnixtion of new normals of daily masimum, daily mini- 
mum, ilnd dtiily means of tempertkture for the short-record stations 
of the bureau mill be the principal extra work in the division during 
the present fiscal ear. 

Loyal support %as been given by each member of the division’s 
clerical force. 

PRINTING. 
The mailing lists of the bureau hare all been revised and brought 

up to  date, resulting in tho discontinuance of n number of subscrip- 
tions. The demand for Weather Bureau publications from the gen- 
era1 public, especially libraries, scl!ools, and collcges, continues to 1m 
large. All applications are receiving prompt, ctweful, and favorable 
cwnsideration wherts possible. In cnse the publications (nun not be 
supplied the writer is so advised, ancl if possible the soiirce from 
which the publication may be secured. 

TJnclei* u ~ ~ ~ ~ o v i s i o n  of the siin&-y civil act of March 4, 1921, Gov- 
ernment departments were required .to suspend the publication of 
all perioclicnls not otherwise specifically authorized by lam. The 
Nutional Wetither and Crop Bulletin and tho Monthly Weather 
Review were therefore suspended with the issue of December, 1921. 
Latcr the 1Veatlic.r and Crop Bulletin was coiiibincd with the Mnrkct 
Reporter and the Monthly Crop Iteporter on Junuiiry 7, 1922, :md is 
now issued weekly tlirongliout the year by tlie Dcpartnient of Agri- 
culture uiider the title, “ Weather, Crops, and RXarlrets.” The re- 
sumption of the issue of the Monthly Wentlier Roviem wns also 
itu thorizecl. 

Under the defictiency bill passed by Congress for printin r and bind- 

ona1)led to effect the printing of u considertible amount of back 
c*linmtological statistics, r iver  stugcs on the principal rivers of the 
TTnitctl States for 1920 tint1 1921, uric1 the binding of oficithl records. 
A large amonnt of this important data had accumulated during the 
war rind since, and the amount of printing and binding accom- 
plished under this approl>riatioii lins materially ftkcilitated the 
work of the biireau. 
111 accordance with existing regulations the utmost economy was 

practiced in the issuance of publications and the purchase of paper, 
ink, and otller printing m:iterials. N o  now 01- acltlitional morhinery 
01’ equipmtwt w t i s  instnlled (liiring tlie year. 

ing of the Department of Agriculture, the Weather & ureau was 
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THE MONTHLY WEATHER REVIEW. 

The Monthly Feather  Heview presents under a single cover f d S  
complete statistics and a discussion of the weather in all p r t s  of tl?e 
United States and to a lesser extent of the adjacent oceans. ‘~111s 
purely statistical record alone is l i i g ~ y  prized and extensively used 
by various marine, commercial, tinti agricnltural interests. The  
Review also s$rves as ttn.important aid in the teaching of meteorologj‘ 
in primary and secondary schqols; also as H Inedium of exchange 
for workers in the field of theoretical tis well its upplied meteorolohfY. 
It is now in the fiftieth pear of publication, the first issue havlW 
apl~eared in the early part of 1873. 

The early numbers were devoteil to il ri.sum6 of the storms of the 
month, accompanietl by charts showing. the path follo\~ecl hy eac11. 
with short parapmphs upon the distribution of tcinperati~re d 
precipitation. All of these origind features have been carefullS 
preserved and greatly amplified with tha passage of yetws, and rnNIS 
new topics have been iitldetl. 

The forty-ninth voliinie containetl $45 pages of text ant1 tables 
and about 120 charts. The fiftieth volume mill contain a somewbtlt 
smaller number of pages, about tho samc nnm1)ei~ of full-size charts. 
hut with the addition of three small inset charts which ittld con- 
siderably to the information graphically presented. 

Three contributions to nwtrorology have been printrd (Iwin’g tile 
year as supplements to the 11 onthly IVeather I2wic~\v,  lint1 the ninW- 
scri t of :I fourth is awaiting f ind action previons to heing sent to 
the B uhlic. Printer. 

INVESTIGATIONS IN SEISMOLOGY. 

7%. irnpo~t:int work of c.oll(~ctjng nntl piik)lisIiing e:~rt~~qii;ilte dit:\., 
rnber 1, 1914. hns been continlied tliirii!g tlir year. 

TnstrnmentnI records have k c ~ i  o1)tainctl by rnsti*iinients owne(j 
and operated by the hiireau itself n t  Wwhington. D. C.. Northtiel& 
Vt., and Chicap, Tll., ancl siinilnr data secnreil from vnrioiis seisinic 
observatories distribiite,d from P:in:im:L to C h n t ~ r l a  r i n d  frorn the 
Hi1 wniian Islands to  l’orto Xico. 

The noninstriimental reports rentlei-et1 bj7 tlw regiilnr and c~mpern- 
tive observers of the biire:~u rccortlecl 88 separate eartliqiinlres strong‘ 
enough to be felt by the nnaidrd sensw in the cont,inc~ntxl TJnitd 
States during the calendnr year 1921. The great majorit. of thes(’ 
resulted in little or no damage, but the widesproad shoclrs which took 
place in Utah in September, the latter ar t  of Octobcr, nncl first of 
November caused moclerate daniago. &I important enrthqnnlres oc- 
cnrred $11 our outlying possessions. 

VOLCANOLOGY. 

The funds :iviLiluble for the conclrrct of obseiwtions of tl ic g10wj11g 
lava beds of the IGlauea Volcano have remalneil the smie as he~*eto- 
fore 2nd have barely suficccl to maintain the program of work as ia 
the ast. Some additional investigations by borings supported. b ~ ‘  

the year. 
fun s s from the Hawaiian Volcano Association ’were made during 



LIBRARY. 

During tlie fiscl~l year 1,130 boolts :ind p:irnphlets were utldecl to 
the library, the tottil strength of which is iiow well over 41,000 vol- 
umes. Most of the gaps in periodical piiblications occasioned by tile 
war 1iiir.e iiow been filled, the chief esceptions being Russinn publicn- 
tions. A i~ear lp  exliaustive bibliography of the cliinatology of Sonth 
America WUL published in October. l'lie wrious ciitiLlogues huvc 
been kept up to date. One of tliese, riot mentioned in any previous 
report, is tl c:itnlogue of portraits of meteorologists. This has been 
in progress for several years and is probably the only oiie of its kind 
in existence. A t  least one additional trained assistant is greatly 
needed, in ortler to etiril)lc the library to untlcrtnlrc important woik 
outside of routine. 

MARINE METEOROLOGY. 

'I'lic nirii*inr metrorologicnl work progressrtl st1tisf:ictorily cluriiig 
the year. A larger amonnt of data wns fiirnislied tho I-Iydrographic 
Office for publicntion on the Pilot C11ai.t~. m d  at the smnc time tin 
increased voluplo of m:itcrinl of value to iniirine intercists was sap- 
plied through publications of the bureuic. 

Duping thc yew arrangementk ~ w r e  perl'ec*tetl for an interchange 
of marine r*eports with tlie French meteorologicd service. 

Tho axnoiint of data fiirnished f o r  iise i n  ;idmiraIty cases WRS about 
tlie snme as in previous pears. 

It was possible near the end of the genr to  augment the force en- 
gaged on the marine work at \Vtishin@on, where a reduction hat1 

SILI*;Y (luring tlic precding pew. A further incrense of this 
force is needed to make greater iise of the materitil nom being re- 
ported by observers, ant1 which supplies the fullest record we h v e  
of dettiiletl weather (widitions over the Northrrn Hemisphere. 

The volume of reports rewhing the burc3an still reflects the tie- 
pro,,s(4 state of shipping, but sliows, nevertheless, the continued in- 
terest of serinien in the marine mc~tc.oiwlogicn1 .cvorlc. 

12eferencc to the increwing use of r!i\tlio :it S O I L  nnd its infliience on 
the trtinsniission of w e ~ t l i c ~  infornitit ion will h found clsewlif~rc. 

INSTRUMENT DIVISION. 

The maintenance of the instrunic*ntaI :ind storm warning q u i p -  
innnt of the Weatlwr Bureau, which lias an estimated value of 
$700,000, together with the piwc'linse of necessary new equipment, 
has I)een awomplislied ut an expensib of about $26,000. Stntion 
officials h:iw cooperated \vi th tho division by mtilring t l i l ipnt  effort 
to  Ireep do\v11 espensrs wjtliout permitting the equipment to  
cleteriorate. 

mIt? major portion of the work of repairin6 instrunients, inclucl- 
ing. tlie rebuilding of q w i t i l  thernio~riiplis l o r  fruit-fi-ost in\~is t i -  
giitions, lius been prrformed in the instrument shop, and important 
progress has becln macle in the development of new forms of nppa- 
rtitiis and instniments. 

A new form of solar radiation receiver, utilizing the principle of 
thermo jnnctions, was worlced oiit ivitlr the joint efforts of severnl 
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members of the technical staff of the bureau ancl is now being 5 ~ -  
cessfully used in recording solar radiation intensities. 

The  evaporation program inaugurated in l91G has been continued. 
Regular reports are being rendered by 47 stations, and the resu1ts 
are publjslied in the Statc Section Reports. A n  anniid  summa^?' 
for  all stations appears in the statistical section of the annual repol4 
of the Chief of the Weather Bureau. 

Investigations of the relatioq between anemometer cup movement 
and actual wind velocity, begun more than 20 years ago by Prof. 
C. P. Marvin ancl limited in scope a t  that  time by the difficulty of 
obtaining high velocities, have been resumed, and as a result the rela- 
tions are now lrnown up to 113 miles f ~ n  hour actual velocity. Tbis 
investigation has been conducted jointly by Messrs. Fergusson and 
Covert of the instrument division, using tlie mind tunnel of the 
Bureau of Standards, which was primarily constriictetl for the stiidy 
of problems in tiviation, and in whicli high velocities under c.ontrol 
are easily produced. Many other forms of anemometers, different 
sixes of cups, and lengths of arms, were also made subjects of experi- 
ment, with a view to the early design of an anemometer to  record 
true wind velocities, and the preparation of cone  ions applicable 

basis of indicated velocities. 
P:z?~iZds.-An exhibit to show the activities of the Weather 13u- 

reaii lias been prepared for the Brazilian Centennial Exposition, also 
three self-tlenioristrating exhibits and one ins t r~menta l  exhibit to 
acw~rripany the Government exhibits sent over circuits routed to 
State fairs in tlie United States. This work is carried on cooper- 
atively with the Office of Exhibits. 
As a rc~sult of the wide distribution of Farmers’ I3ulletin No. 842, 

Modern Methods of Protection Against Lightning, the Weather 
I3ureau is being called upon with increasing frequency to answer let- 
ters of inquiry in reg:trd to methods to be used in particnlar in- 
stances. It. N. Covert has been rianicd Weather Bureau rapre- 
sentative on a cornmittec, to  formulate a code wliose purpose is to 
spec.ify safe practice in lightning protective measures. 

INVESTIGATIONS IN SOLAR RADIATION. 

to the records of the Weather Bureau, wliich are ti T 1 on a uniform 

Continiious I-egistration of tlie quantity of heat received from the 
sun at  the surf:ice of tho  eartli from cla to day has been maintained 

a t  Lincoln, Ncbr.., since 1915. I n  addition, on clear clays the intensity 
of direct solar radiation has been nie:isured at  the above stations and 
nlso a t  Santa Pe, N. Mex. A t  tlie hitter sh t ion  these measurements 
were discontinuetl a t  the end of March, 1922, when the Weather 
Bureau office w:is moved to the new Federal building, which does not 
:ifford suitable exposure for pyrlieliometers ; and a t  Lincoln, Nebr., 
the registi-ation of the heat energy received from the sun has been 
tliscontiniiecl temporarily on wcount of a defect in tlie recording 
))yr.lieljometer.. It is expected that  tlie early completion of a record- 
ing pyrlieliomcter of improved tlesign will make it possible to  replace 
this tlefcetive instrument in the near future. 

I n  addition to heat mensimments, the intensity of direct sunlight 
m t l  of diffuse slrylight 11:~s been me:isured on almost every day :it 

:it Washington, D. C., since 1909 ; a t  My adison, Wis., since 1911 ; and 
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J37asliington during 12 nioiiths entljng witli April 6, 1922, except that  
for about four weelrs in Ju ly  and August, 1921, and for IL like period 
in .January, 1922, the nieiisiirements were m;icle a t  Chicago, 111. 

Prom the slry brightness measurements thus obtniiietl charts have 
been prcparrd sIiowing the resnlting illumination on verticnl sur- 
faces, such :IS the .cv:tlIs of h i k I i i i p ,  fticing the eight priii(~ipi1 points 
of the compass, for erich honr of e:lc*h clay thi~ongliout the year for 
Ltitntlc 42" north, with thc sky free from clouds :ind also com- 
pletely co\wi*eti with clonds. The c1i:irts itre based on the measure- 
nlents mticlo in pr:ictically smoke-free :itmospliere in :L suburb of 
Washington, hut the percentage of diminution in illumination result- 
ing from a smoke cloud s i~ch :IS usrr:tlly 1~reviiils :it Cliic.ago 11:~s been 
cleterniirietl . 

Even with skies entirely f i w  fro111 clontls the brightness and the 
l*esuIting illumination ma)' v:rry by as milch as 60 per cent from the 
m e m  valuo representod by the c.h:irts. This is due princip:~lly to the 
pi-esence of haze or dust in the atinospliere to a gretLter or  less degree. 
A cleiir blue sky, which is r:iw :it Washington, is clark as compared 
with :L white, I1:iisg sky. T l ~ i n  c*loutls increase the brightness of the 
sky marlredly, and especi:illy in the vicinity of the zenith. 

A ])rclimin;ii*y 1-cport on the sky brightness measurements has been 
published in the Monthly We:\ tliev lieview, and nlso in the Transac- 
tions of the 1llumin:iting Engineering Society. more complete 
report is now in preparation. 

These results are of practical importance to illuminating engineers 
:tnd others having to do with questions of natural lighting, especially 
as :ipplied to scliool rooms, office bnilclings, and industrial plnnts. 

There yet i-em:iin to  be considwd the effcct upon interior illuniina- 
tioii of substituting for slrylight thc c1:iyliglit reflected from the walls 
of iieighborjng l)uiltlings, :tiid, nlso, the intcrior illumination from 
slryliglit when the so-called snw-tooth roof construction is employed. 
It is hoped to solve these two pro1)lems (luring the coming year. 

It is also the espectntioii to t:Lh pnrt in  an international investiga- 
lion of the (lust content of the titniosphcrc th:it h:is been planned by 
ldie meteorological section of the Intwnationnl Geodetic and Geo- 
l~hysicul Union. 

The official in cliargc of solar radiation investigations took advan- 
tage of a trip to Europe :IS a delegate to  the 1nternation:il Institute 
of Agriculture rind to the Internationnl Geodetic and Geophysical 
IJnion, both meeting in Rome in May, 1922, to consult with European 
mctaorologists on various topics, more pnrticularly those relating to 
solar rndintion studies. 
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