
REPORT OF THE CHIEF OF TIS3 ~ A T H E B  BUREAU 

UNITED STATES DEPxRT-vZNT OF URICUL'iTURE , 

\mxTHER BURJUU 

PVashinkton, D. C . ,  

Saptarabcr 5, 1326. 

The Hon.1 W. l id,  Ja rd ine ,  a$& 
Secre ta ry  of Agriculture.  

D m r  Mr. Sec re tmy:  Tf3 
I have the  honor t o  submit herewith t h e  annual repor t  '64 

of the  Chief of the  Weather Bureau f o r  t h e  year endod June 

Rcspcctful ly ,  

Chief of Bureau. 

Two t.opics w i l l  ba s d c c t e d  from tho mcqjor a c t i v i t i e s  of 

t he  bureau during the  year ended June 30, 1928, f o r  b r i e f  dis-  

cussion i n  the  abridg;od form of adminis t ra t ive  repor t  now i n  

vogue, namely, (1) meteorology i n .  a i d  o f  , a v i a t i o n ,  and (2) 

marine moteorology. 

MsteorOlom i n  a i d  of Aviation. 

Reference was made i n  the annual r epor t  f o r  1926 t o  the 

passage o f  t he  air commerce a c t ,  and we a r e  now enter ing  upon 

the  t h i r d  year  of operat ions under tne  provis ions  of this ac t .  

It  seems important t o  make of record  the  s p e c i f i c  au tho r i ty  and 
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provisions i n  t h i s  act  goyrn ing  meteorological work for  aero- 

nautics.  Section 5 (e) makes an important amendment of the or- 

ganic ac t  o f  the .Wegther Bureau, and reads as follows: 

(e) Section 3 o f  the Act e n t i t l e d  "An Act t o  in- 
crease the 'e f f ic iency  and reduce the expense of the Sig- 
na l  Corps of the Army, and t o  t r ans fe r  the  Weather Ser- 
vice t o  the Department of Agriculture, approved October 
1, 1890, i s  amended by adding at the end thereof a new 
paragraph t o  read as follows: 

be made f o r  such purpose, it s h a l l  be the  duty of the 
Chief of the Weather Bureau, under the d i rec t ion  of the 
Secretary of Agriculture, (a) t b -  fu rn ish  such weather re- 
po r t s ,  forecas ts ,  warnings, and advices as may be re- 
quired t o  promote the safe ty  and;eff'j:ciency of air navi- 
gation i n  the United S ta tes  and above the high seas, par- 
t i c u l a r l y  upon c i v i l  airways designated by the  Secretary 
of Commerce under au thor i ty  of l a w  as routes  su i tab le  fo r  
air commerce, and (b) f o r  such purposes t o  observe, measure, 
and inves t iga te  atmospheric phenomena, and e s t ab l i sh  meteo- 
ro logica l  o f f i ces  and s t a t ions .  

V i t h i n  the l i m i t s  of the appropriations which may 

The foregoing i s  the  spec i f i c  au thor i ty  under which the 

Weather Bureau o f  t'ne Department of Agriculture conducts a l l  

i t s  a c t i v i t i e s  i n  a i d  of aeronautics. However, i n  order tha t  

these a c t i v i t i e s  may be thoroughly coordinated with the respon- 

s i b i l i t i e s  and dut ies  i q o s e d  upon the Department of Commerce i n  

the same a c t ,  mention i s  made o f  an important portion of section 2 

of s a i d  a c t ,  which reads as follows: 

Sec. 2. P9OMOTIOIi OF AIR COMMERCE.-- It sha l l  be 
the duty of the Secretary of Commerce t o  f o s t e r  air 
comxerce i n  accordance with the  provisions of t h i s  Act, 
and f o r  such purpose-- 

m i c u l t u r e  as t o  necessary motaorological service. 

* '  * * * 
(b) To make recommendations t o  the Secretary o f  

* * * * 

(a) 

Funds enabling the Weather Bureau t o  function under these 

added r e s p o n s i b i l i t i e s  were f i r s t  made ava i lab le  i n  deficiency 

appropriations, f o r  1926, and annually thoreaf te r  i n  regular appropri- 
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a t i o n s  of t h e  Department of + - i c u l t u r e ,  always, however, based 

on s p e c i f i c  recommendations by the  Secre ta ry  of Commerce as t o  

the  amount bf work necessary t o  meet the  prospec t ive  e s t ab l i sh -  

me& of airways and aeronaut ica l  work planned by t h e  Department 

of Commerce. It i s  p h a s i n g  t o  state that the most f r i e n d l y  

cooperation has charac te r ized  the  j o i n t  opera t ions  of t he  rep- 

r e s e n t a t i v e s  of the two departments engaged i n  performing t h e i r  

r e spec t ive  duties. 

On the  p a r t  of tho Weather Bureau, t h e  ultimate objec t ive  

sought t o  be a t t a i n e d  i n  every case,  i n  connection with airways 

e s t ab l i shed  by the Dopartmcnt of Commmco, i s  t o  ass ign  and main- 

t a i n  on duty at evory important a i r p o r t  one or  more s k i l l e d  

meteorologis ts ,  whose du t i e s  r equ i r e  them t o  rece ive  from t h e  

c e n t r a l  organizat ion o f  t he  Weather Bureau the  fullest  poss ib l e  

advices, reDorts,  obaarvations,  e tc . ,  inc luding  f o r e c a s t s  and 

warnings, and t o  pas s  t h e s t  ail ti0 p i l o t s  0:' ailplLies at the 

time of,.. and i n  accordance w i t h ,  t h e  f l i g h t  imnediately i n  con- 

templation. In  the  performance of these d u t i e s  by the  Weather 

Bureau, hear ty  cooperation i s  necessary,  not on ly  on the  p a r t  of 

p i l o t s  but of officials of the t r anspor t  companies, also  repre-  

s e n t a t i v e s  of t he  munic tpa l i t i es  and of  the  a i r p o r t s  themselves, 

i n  order  t h a t  housing f a c i l i t i e s  and accommodations m q y  ba pro- 

vided f o r  tho  meteorologists, t o  enable them t o  properly and ef -  

f i c i e n t l y  porform t h o i r  duties, Natural ly ,  i n  the beginning 

f a c i l i t i e s  and accommodations of t h i s  charac te r  were sometimes 

- 
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wholly wmting ,  o r  inadequate and uninvi t ing ,  leading t o  dis-  

content  and d i s s a t i s f a c t i o n  on the  part  of earnest-minded meteo- 

r o l o g i s t s .  However, this condi t ion i s  r a p i d l y  disappearing and 

p rov i s ions  a r e  now genera l ly  made t h a t  e n t i r e l y  f a c i l i t a t e  t h e  

work of t he  Weather .Bureau i n  t h i s  l i n e .  

The basis o f  advices  and warnings t o  p i l o t s  i s  necessa r i ly  

der ived f rom t h e  great network o f  meteorological s t a t i o n s  that 

has been b u i l t  up by the  Weather Bureau t h r o x h o u t  p a s t  years.  

I n  some cases these  s t a t i o n s  a r e  rather widely d i s t r i b u t e d ,  More- 

over, observat ions are made r e g u l a r l y  only at 8 a.m. and 8 p. m. 

For the  needs of aeronaut ics ,  more i n t ens ive  and s p e c i a l  s t a t i o n s  

are required,  e s p e c i a l l y  i n  c e r t a i n  regions.  To make provis ions  

f o r  t h i s .  t n e  p o l i c y  of t he  Weather Bureau has been t o  e s t a b l i s h  

what are c a l l e d  Itground s t a t i o n s "  at frequent  i n t e r v a l s  a l l  along 

t h e  airway. These gromid s t a t i o n s  are very  o f t en  supplementary 

landing f i e lds ,  and are  Trequently manned by employees of t he  

t r anspor t  companios or  o thers ,  whose meteorological  d u t i e s  am 

t o  r epor t  p resent  weather condi t ions ,  inc luding  c e i l i n g ,  v i s i -  

b i l i t y ,  e t c . ,  as far as p r a c t i c a b l e ,  e i t h e r  at f i x e d  i n t e r v a l s  

between r egu la r  observat ions or  whenever c a l l e 6  f o r  by the 

meteorol.ogist at t h e  main a i r p o r t .  

v i ce ,  t o  be . e f f ec t ive ,  r equ i r e s  immediately a v a i l a b l e  channels 

of cornrnunication a l l  along the  airways, the maintenmice of 

such channels of communication being i n  gene ra l  t h e  func t ion  

of :tbs Department of gomorce r a t h e r  .than of t h e  FJeathgr Bureau. 

In  the  absence of l ea sed  wires o r  o ther  equa l ly  e f f e c t i v e  com- 

Tpis supplementary ser- 
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munication along airpuays, i t  @as spmetimes been necessary t o  

use  c o m x r c i a l  systems, which involve c e r t a i n  delays. How- 

ever ,  with t h e  deveLopment of airways and the  per fec t ion  of  

t he  whole machinery of operat ion,  the meteorological s e rv i ce  

i s  becoming more and more e f f ec t ive .  

The expanse of the  t e r r i t o r y  covered by airways i n  the 

cont inenta l  area of the magnitude o f  t h e  United S t a t e s  can 

ha rd ly  be r e a l i z e d  by those not immediately responsible  f o r  

t h e  organizat ion and establishment o f  t h e  serv ice ,  obviously 

at very considerable  ex-cnse.  Hero, again,  i t  is a pleasure  

t o  mention the  vdry co rd ia l  cooperation t h a t  has been main- 

t ained with municigalit i c s  and orgunizat ions i n t e r e s t e d  i n  

aeronaut ics . .  During the  p a s t  year ,  e spec ia l ly ,  one o f  t he  

t ranspor t  companies operat ing over Cal i forn ia ,  undertook it- 

s e l f  t o  organize c e r t a i n  in t ens ive  meteorological operat ions 

according t o  ideas o f  i t s  own. I n  the  course of time, however, 

t h i s  a c t i v i t y  became absorbeG i n  the  genera l  program of: con- 

duct o f  t he  Weather Bureau work i n  t h i s  f i e l d .  Tino time i s  

near  at hand, klowever, as a v i a t i o n  becomes more extensive and 

t raff ic  more congested when it  w i l l  become necessary t o  supple- 

ment t he  two d a i l y  observat ions,  at  12-hour i n t e r v a l s ,  by i n t e r -  

mediate observat ions midway between. In  fact, there  i s  a growing 

demand f o r  f o u r  observat ions from meteorological s t a t i o n s  over t h e  

e n t i r e  glo%e, i n s t ead  o f  trio as genera l ly  taken heretofore .  The 

hours f o r  tliese observat ions a r e  qu i t e  l i k e l y  t o  be advanced i n  the  

near f u t u r e  i n  the  United S t a t e s  s o  as t o  occur at 1 and 7 a.m.aand 
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1 and 7 p.m.., . insteltd of at 8 a.m. and 8 p.m. as i n  the pas t .  

Aerial  navigation isachieyly the cause of t h i s ,  but more frequent 

observations are,  of great value f o r  manyrjotner purposes as well. 

To meet modern demands i n  meteorology, i t  became necessary 

a few years ac;o t o  undertake the e n t i r e  reorganization of the 

scheme. f o r  co l lec t ing ,  by telegraph, the  meteorological repor t s  

from f i e l d  s t a t i o n s .  Psssing over the extreme magnitude o f  an 

undertaking o f  t h i s  kind, and the  d i f f i c u l t i e s  involved, it i s  

g ra t i fy ing  t o  report  t ha t  a new and more f l e x i b l e  system is 

now in  operation, which g rea t ly  f ac i l i t a t e s  the co l lec t ing  6f 

observations and p3acing them more promptly than heretofore 

i n  the h,w,ds of ' thoso  on t i t l ud  t o  use them. 

moreover, permits o f  the s h i f t i n g  o f  the hours of obsorvations, 

as mentioned i n  the .foregoing, which was not possible under the 

o l d  method o f  collection. 

The new s y s t m ,  

, These, reorganizations o f  the work o f  the bureau have con- 

t r i bu ted  very g rea t ly  t o  the b e t t e r  adjustment o f  the whole 

program of a c t i v i t i e s  t o  the growing demands of the public,  

and o f  air navigation espec ia l ly ,  arid we confidently l o o k  for- 

ward t o  the rendering of an increasing mount o f  sarvicc of a 

highly e f f i c i e n t  character. 

Marine Meteorologx 

progress i n  moteorology during recent years has been urged 

onward ch ief ly  i n  order t o  meet the  demands by aviation and the  

navigation o f  the air. In no other f i e l d  has t.his been s o  



d i f f i c u l t  and p res s ing  as t h a t  of t ransoceanic  air navigation. 

The dream of  the meteorologis ts  f o r  many yea r s  has been t h e  col-  

l e c t i o n  of systematic  synopt ic  observat ions f r o m  ocean areas  

as w e l l  as from t h e  e labora te  network of cont . inmta l  s t a t i o n s  

each important na t ion  has been ab le  t o  s e t  up. In  pas t  years ,  

t hese  synopt ic  obscirvations by mais of sh ip  r epor t s  have been 

ava i l ab le  only a f t e r ,  i n  some cases ,  many months, when t h e  m a i l  

r e p o r t s  cocld recach t h e i r  des t ina t ion .  The only use which i t  

has been poss ib l a  t o  make of LIpjLuoh obscrradiions. is ;&a; c h a t  

them with con t inen ta l  obscwmtiocs and prcparire d a i l y  weather 

maps, poss ib ly  a year or  more a f t e r  the observat ions have been 

made. Kow, however, t o  meet t he  needs of  t ransoceanic  navi- 

ga t ion  of t h e  air, we rmst have observat ions immediately ava i l -  

ab l e  by r ad io  and ot l ieraise .  Sucn a se rv ice  as ye t  only very im-  

perf iect ly  organized, but is the  p re s s ing  need o f  meteorology 

at the  present  day. Plans arc? a l ready  far  advanced f o r  the  

making of  lonc.ocean f l i g h t s  by one or more huge a i r s h i p s ,  and 

i n  prel iminary understandings the grea t  maritime na t ions  of 

t h s  globe a r e  agreed t h a t  t he  time i s  r i p e  f o r  each na t ion  t o  

organize ocean meteorological  observat ions by the  s e l e c t i o n  

o f  a c e r t a i n  number o f  ships o f  i t a  09 r e g i s t r y  which shall 

uniformly make &adio Observations, at l e a s t  twice a day, 

poss ib ly  f o u r  times da i ly ,  whilo on the  h igh  seas. Arrange- 

ments also provide f o r  tho c o l l e c t i o n  o€ theso ship r epor t s  

at those coast  s t a t i o n s  bes t  adapted t o  r ece ive  them, and t o  

p o m p t l y  interchange such observationp, i n t e r n a t i o n a l l y ,  in, con- 
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qeotion with observations-at  contknentai s t a t i o n s ,  thus placing 

at the disposal of all *pa r t i c ipa t ing  nations the complete net- 

work of simultaneous repor t s  needed i n  the preparation of 

weather c h w t s  twice, o r  f o u r  times, da i ly .  

Coincidental wi'th the  foregoing, espec ia l ly  i n  the  United 

S ta tes ,  i s  the  necessity o f  compiling and analyzing numerous ob- 

servations received i n  the pas t  by m a i l  f r o m  ships at sea, i n  

order that normal conditions s h a l l  be gradually established, 

and e s p e c i d l y  that conditions 'in remote regions from which few 

repor t s  a r e  received shall be brought up t o  date and the informa- 

t i o n  made ava i lab le  t o  navigators,  not only of  the oceans but of 

the  air. 

o f  meteorological work t o  oceanic a r e a s  i s  more obvious wnen we 

The neceas i ty  f o r  the extension o f  tHk da i ly  program 

condider t ha t  continental  stations i'n the aggregate cover and 

represent approximately only one-fourth of the ea r th ' s  surface,  

the  remaining three-fourths being oceanic areas. 

The highest e f f ic iency  and accuracy i n  formulating weather 

fo reces t s  and. warnings i s  only a t t a i n a b l e  when the meteorologist 

has before him a complete p i c t u r e  of t he  weather conditions over 

the whole surface Qf the globe,  o r  at l e a s t  over the whole sur- 

face of t he  Northern o r , t h e  Southern Hernisphere. 

Up t o  the present time the meteorologist has been l imi ted  

i n  his knowledge of atmospheric conditions simply t o  the continental  

axeas, and often only t o  a s ing le  continent. 

Tbe development of an i n t e rna t iona l  meteorological oceanic 

e lined is  perhaps the  most urgent technical 

ng_me%eorolcq&y at the present tine. 


