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METEOBOLOQICAL SEBVICE OF TEE ABMY.’ 
By Mdj. Gen. G .  0. SQUIRE, Chief Signal Officer, United States Army. 

[Reprinted from “Aeronautics In the United States at the Signing of the Armistice, Nov. 11,191S.” New York, 1919, pp. %%] 

In  Au st, 1917, the Chief Signal Officer directed Lieut. 
Col. R. Millikan to o >%nixe an Army Meteorological 

fold : 
(a) To p d e  the Americiin Es eclitionnry Forces 

needed. 
(b) To supply the aviation fields, the coast artillery 

stations, the ordnance proviiig grounds, and the gns- 
warfare service within the United States with such 
meteorological and aerological data ns  might he useful 
to them. 

(c) To widertske for the fimt time in the history of the 
world the problems of ninpping t-he 11 >per-air currents 

in aid of aviation, arid particularly with reference to 
trans-Atlantic flight. 

In  carrying out the first of these projects, there kere 
selected approsimtely 550 men of high qualifica tions, 
most of them physicists or engineers, who were give!i a 
two months’ course u1 meteorologyxd a.nd aerological 
theory and observations a t  College Station, Tes. Three 
hundred and fourteen of these men were sent overse:is 
where. they have been operating as an efi’ective and well- 
organized branch of the work of t.he American Especli- 
tionary Forces. Iu addition to furnishing a genernl 
weather forecast for tlle American Espeditiona.ry Forces, 
this service has su plied a mct,eorologicnl unit to encli 
aviation post, ea& gas-service lost, eacli artillery 

in France. Under the et€ective direction of Mnj. [now 
Lieut. Col.] W. R. Bln.ir, one of the most experienced 
aerologists of the United States, comniissioned for the 
service from the Weather Bureau, about 30 upper-air 
stations were established in Frniice ant1 Englilnd nnd a 
forecast bnscd on data furnished by these stations made 
regular1 to the American Espeili tionnry Forces. 

For t K e accomplishment of the second elemeiit of the’ 
program, 28 stations maimed by 150 men, all carefully 
picked at the start and well trr~iineil n.t  Clolleve Station, 
have been established for furnishing 1oca.l Qata as to 
either surface or upper-air conditions, or both, to tl!e 
flying fields, artillery posts, and proving grouiids in this 
country. The largest of these stations IS that a t  the 
Aberdeen Proving Ground, which is Inmmed by 22 men 
and furnished to the Bureau of Ordnance all necessary 
data for the determination of ballistic wind which, in 
view of the development of high-angle fire, has become 
altogether indispensable for the c.onstruction of range 
tables needed for obtaining accuracy in the work of the 
artillery. 

I n  carrying out the third element of the program, 26 
meteorological stations were established, placed at  care- 
fully selected points over the whole of the United States, 
which stations have been manned b trained observers 
who tele aph to Washington each &y observations on 

one instance these observations ave been carried to 
65,000 feet. On the basis of these observations, a daily 
forecast of upper-air winds is now being issued. The 
use which such forecasts niay serve, both in connection 

and Aerological Service, l% t e’ purpose of which was three- 

with all t e meteorological and aero F ogical inforniation 

over the United States, the Atlantic, anc I western Europe 

post, and each sound-ranging post o / the American Army 

R wind ve P ocities at  all altitudes u to 35,000 feet. In  

-- 
1 GI. “ h  Simal Corps Scliml (I[ Metrorulngy,” Mo. ~ V E L  REV.. I W., 191r;.J6:566-5OL’. 
More estrnded m u n t s  of war meteorological work of the Weather Dtrrpao, Signal 

.Carps, and Naval Aviation Service will be publislred in an early number of the 
REVIEW.-ED. 

with the aviation mail service and ultimately with the 
trans-Atlantic service, ma be seen from the fact that 

in both the United States and Europe are from west to 
east and often attain velocities in excess of 100 miles 
an hour. On November 6, 1918, at Chattanooga, Tenn., 
a velocity of 154 miles an hour at  an altitude of 25,000 
feet was observed. It is because of this easterly direction 
of these up er air currents that all of the long flights 

tame of a forecast of such currents for the purpose of 
long flighty will be appreciated as soon as the foregoing 
facts are undenitood. An airplane ca able of a velocity 

stationary or travel at 30s miles an hour de ending on 

of that observed at  Chattanooga. 
All of the aerological work so far mentioned has been 

done with the aid of theodolites especially designed by 
Maj. W. It. Blair for this service. &sty of these have 
been built for the work in this country and 20 shipped 
abroad. 

The problem of esploring the upper-sir currents over 
the Atlantic was at  first thought insoluble on account of 
the absence of fised bases, but the Meteorolo ical Service 
has developed propaganda balloons which jready have 
flown at a11 average altitude of 15,000 feet froin Omaha 
to New Jersey, a distance of more than 1,000 miles. 
The success of the project now has made ossible the 

for arrangements are being made t,o send up from both 
coastal stations and from trans-Atlantic steamers these 
long-range balloons designed for from 2,000 to 3,000 
niile flights, and adjusted to maintain a constant altitude 
and to drop in Western Euro e their records of average 

- portance of this work for the future of aviation needs no 
em hasis. 

$he success which the Meteorological Service has 
attained would have been wholly impossible had it not 
been for the intimate and effective cooperation which 
has been estended to it in all of its pro’ects by Director 

Weather Bureau. 

above the level of 10,000 9 eet, 95 per cent of the winds 

thus f a r  ma cp e have been from west to east. The inipor- 

of 154 miles an hour in still air eit i er would remain 

whether i t  was headed into or with a wind of t ?I e velocity 

mapping of the upper-air highways across t R e Atlantic, 

winds in these heretofore unc 1 artable regions. The im- 

c‘. F. Marvin and the entire staff of t h e United States 

INFLUENCE OF WEATHEB ON MILITABY OPEBATIONS. 

[Bibliography.] 

From the beginnin of the war, Prof. R. De C. Ward 

mentioned the influence of weather on military opera- 
tions. These he brou ht together into 19 very in- 
teresting articles whic% ap eared in Popular Science 
Monthly (now Scientific Ronthly), the Journal ‘ of 
Geography, the Journal of the Military Service Insti- 
tution, and bhe Scientific. Monthly from 1914 to 
1919. Some brief abtracts of these papers have 
appeared in Science,‘ Nature,‘ and elsewhere, but 

collected carefully t E e press and other reports which 

no abstract can do justice to the detailed 
Therefore, instead of tr ing to present a 
papers, it is thought t e s t  to present 
- 

1 Cf Scienre June 30 1916 N. S.. vol. SJ pp. W-935. 
Cf: Nature: Aug. 29; 1914 vol. 101, pp. 514-15. 
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( repared by Miss M. Welch), es ec.ially since most of Weather controls over the iiqhting during the spring of 1918. (Sci. 
monthly, N. Y. v. 7. July, 1918. p. 24-33.') 

monthly. pi. 1'. v. 7. Oct. 101s. p. 289-298.) 

monthly, N. 1'. v. P. Jan., lW3. p. 1-15.) 

Weather controls over the fighting during the suninier of 1918. (Sci. 

Weather controls over the fighting during the autumn of 1918. (Sci. 

In The Wi?dsor Nquzine. (London), a British author, 
E. D. T'slinw, has published on t41ie same subject from 
soniewliat differelit sources. See extensive quotation in 

''l and 94---c* F. B. 

t P ie articles are in readily accessi 
The weather factor in the great war. [Title varies. (Popular sci. 

monthly, N. T. v. 85. Dec. 191.1. p. 604-Gl3: ournal of geug- 
rnphy, Madison. Wis. V. 13. Feb., b ar., June, 1915. p. 169-171; 
209-216; 315-317. V. 14. Nov., 1915; June, 1916. p. 71-76; 
373364. V. 15. NOV., 1916; Apr., 1917. p. 79-86: 245-251. l r .  
16. Oct.. Nov., 1917; Apr. 19IS. p. 47-51; SG-90; 291-300.) 

Journal of the military service 'iBtitiition, 

Sept.-Oct. 1017, p. 145-155; Nov.-Dec. 1917, p. 293-302.) 

monthly, N. 1'. v. 6, Feh., 1918. p. 97-105.) 
Weather controls over the fighting in Mesopotamia, in Palestine, and 

near the Suez Canal. (Sci. monthly, N. Y. v. 6, Apr., 1918. 

3 

Weather and the war. 
Cfovernor's Island, L . Y. v .  61. Jub-Aug. 1917, P. 43-50; Th,e Litcrn,*y Digest (xeu7 i70r]c), hiar. 39, 1919, pl,. sy, 

Weather controls over the fighting in the Italian war zo6e. ( S c r  - .J 

p. 39-304.) 

MEASUBEMENTS OF THE SOLAR CONSTANT OF RADIATION. 

By C. G. ABBOT, 

Assistant Serretnry of the Smithsonisn Institiition. 

By invitation of Prof. Marvin, Chief of the United 
States Weather Bureau, the Smithsonian Institution 
will coniniunicate from time to time, as received, the 
nieasurements of tmlie solar constant of radiation w1iic.h are 
being made by its observeis a t  C!alnma, Cliile. The 
present paper gives in Table 1 the values which have been 
received hitherto from the stntion, beginning with July 37, 
191s. 

The values are being coiiiniunicated daily by telegraph 
from Calania to Buenos Aires and by letter to Rio de 
Janeiro, as the meteorological services of Argentina and 
Brazil are conducting a test of their value for purposes of 
forecastint The usefulness of the solar constant re- 
sults for t is purpose is not so firmly establishecl as to 
warrant the ex ense of telegraphing the results to the 
United States, gut in order to put them as speeclily as 
feasible before meteorologist,s, Prof. Marvin has thought 
good to aimnge for their regular publication in t.lie 

It is to be understood by the reader that these values 
are preliminary, and sub'kct later to detailed revision 

by the Smitlisonian Institution: but the changes which 
will be made in such revision will probably be small, and 
oftentimes no change at all will owur. 

The solar constant of radiation ai3 here defined is the 
intensity of the solar radiation as i t  would be outside of 
the enrtli's atmosphere at mean solar distance. It is 
determined by the use of the spectro-bolometer and 
pyrheliometer in the manner described by the writer in 
the MONTHLY WEATHER REVIEW for January 1919 
(vol. 46, pp. 1-31, where an acc,ount of the South American 
Ex ,edition of the Smithsonian Institution is given. 

$11 the following publications we shall give values of the 
solar constant in calories per square centimeter .per 
minute, values of the atmospheric transmission coefficient 
a t  wave lengtsh 0.50 microns, indications of the trust- 
worthiness of the results, indications of the humidity 
of the air prevailing at the earth's surface and also as 
integrated throu h the whole path of the earth's atmos- 

notes as may be desirable, explanatory of the results of 
incliviclual da-p. 

In  estimating tshe trustworthiness of the individual 
v:dues, the following miteria are employed: First, as to 
the internal evidence of the goodness of the observations. 
This depends upon the mutual support offered by the 
six bolographic observations of a given day. If the 
transparency of t,he atmosphere remains unchanged 
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and occasional change H.S t 1 ley will be published in estenso 

phere between t a e observer and the sun, and, finally, 

during the several hours required t,o determine it, the 
logarit,hms of int,ensities at  esch of the several wave 
lengths wliere measurements are made in the solar 
spectrum should be proportional to the air niass tra- 
versed by the solilr bemi in blie atmosphere. In other 
words, the 1og:i.rithniic plot whose ordinates are loga- 
rithms of intensity and whose abscissx ore air masses 
(or rouc.hly secunbs of the sun's zenith distance) should 
npproa& u straight line for each individual wave length 
in the speckrum. Noting the proportion of 40 different 
wave lengths for which this criterion is well supported 
on a given day, the observers draw their conclusion as to 
whether the constmcy of the transparenc 

times they furtaller qualify these characters by the 
symbols + and - . Thus E - indicates a clay on which 
the 1oS;arithniic plots were enerally very straight, but 

the mark given is E +, it  indicates that no improvement 
on the merit of the day from t,he point of mew of the 
1ogarit.hmic plots coultl ren.sonably be hoped for. Days 
marked G - ,  or P are entitled to little weight unless 
the defect of the observations should be esplainable b 

they might introduce irregularities in the spectro- 
bolographic determinations, would yet be independent 
of variations of t,he transparency of the air. 

It is a weahmess of the method that the determina- 
tions of the atnios hcric transmission require several 
hours of unchangec? transparency of the air. We are 
developing tm empirical method, based upon the full 
spectro-bolometric method, by nieans of which we ho e 

constant to a few minutes, and it is possible that the 
ap licat,ion of this new method may enable us to mate- 

Furt!lier conclusions as to t.he merits of individual 
determinations ore based upon visual esnmination of the 
sky during the period of obserrntion. If cirrus clouds 
are seen in tlie same cpiart.er of the sky as t,he sun, and 
especially if t,hey spring up during the observations, or 
pass oft' during the observations, this fact tends to 
weaken the day's result. Also, if there l i s  been during 
the clays immediatelp preceding, or if there follows in the 
immediately succeeding days, :t period of cloudiness, 
this weakens the result. Special considerotions of this 
character should be taken into account in the estimation 
of the merit of the da,y. I t  is regretted that the sky has 

wm excellent, very ood, good, or oor, an B the for indicate the day 
this judgment by t !i e letters E, f G ,  G, and I?: Some- 

not quite as satisfactory as B or a day marked E. When 

reason of earthquakes or magnetic storms which, whi 9 e 

to shorten the period required to determine t>he so ? ar 
ria P 1y improve the results. 


