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METEOROLOGICAL ASPECTS OF THE INTERNATIONAL BALLOON RACE OF 1920. 

By C. G. ANDRUR, OBSERVER. 
[Weather Bureau, Due West, 8. C., Fcb. W,l92l . ]  
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synoopsu. among the most famous; the men attracted to far- 
take 111 them are distinguished for daring and abi ity. ~uccessful fret;ballqoning depends on meteorology. and especially 

The International Balloon R+ce 
h m  Birmingham, Ala., October 83,1980, was the first occasion of its has taken such strides that to-day, mthout the intelli- 
kind in this coun where meteorological upper air and surface reports ent use of the data thereby acqulred, no pilot, however 

cllIl ho e to remain in the to p i d e  them in the interpretation and use of the tele-mphic reports 
which the Weather Bureau supplied from the eastern and central front rank- He must t’ake the guiling of meteor- 
United states. It is clear that more extensive free-air observations 010 J’ for success and safety The study of aerology 
are necessary. Advices and up-to-the-minute data were of unusual wil B aid arid-protect him; it IS an applied science. 
value in thls race, oX7ing to the complex atmospheric conditions. The Internationltl Balloon Race for the Gordon- 
which demanded a cautious nicety of control by the aeronauts. ( :ondi- 
tiom were not unfavorable at the surface, and were nearly Ilormal i n  Bennett trophy was intended to be an annual event, 
the free air. An analyais of the cyclonic conditions has been mad? but the war in Europe prevented the race since 1013. 
in terms of the Bjerknee hypothesip of streani lines, and the applica- In that year, the winner was Mr. R. H. U son, an Ameri- 
tion of this method explains the peculiarities encountered by the 
balloonists. 

These were right, and the ttltes in lgao- this contest which was 
winning teams were those who followed closely the course mapped scheduled to start from Birmingham, Ala., October 23, 

on the study of free-air conditions. In the last four yeus study of uppermair conditions 

were made availab 7 e to the pilota and where assistance Was provided aming, lucky or 

, thereby bringin the succee B mg race to the 
can !i Explicit forecasts were made for the race. 

Fro. l.-Poaitions of steerin and squall-lines. 
FIG. 2-Predicted paths of fall-, actual landlng points of balloons (see foot note l), and upper win& Oct. 28,1920, at 3 p. m. 75th 

mer. tima 

out by the Weather Bureau. Not merely the horizontal currents of 
the atmosphere but also the thermal activity and the radiation, con- 
densation and equilibrium values must he given due consideration 
in the modern aerial weather forecasts for free ballooning. Likewise, 
efficiency on the part of the aeronauts demands that they make the 
greatest use and allowance for the weather factor. Aerial transport 
of every character will do well to study this weathex factor in order to 
promote greatm efficiency. 

is the key to successful free-ballooning. 
and its newest branch, aerology, the 

must turn to solve the problems 
of the location and condition of their courses in the free 
air; the racing balloonist seeks the factors of greatest 
s eed and longest fetch of the winds of the lower levels; 

of direction; the reconnaissance balloonist seeks tho 
elements o€ quiet and safety. Of the p t  sporting 
events of the world the International Bd oon Races we 

t % e balloonist trying for a destination seeks the factors 

there were seven contestants: one Selgian, one French 
two Italian and three United States. As usual the 
race was to start regardless of weather conditions, and 
was a contest for the greatest straightaway distance 
from Birmingham to the landing place of the balloon. 
Landings at  sea requiring assistance to lmd  disqualify. 
The race is not an endurance contest, although it often 
happens that the old adage, “while you’re in the air 
you re in tho race” has a true ring and the lon est run 

Lakes (fig. 21, the winner, Lieut. De Muyter of Belgium, 
landing a t  North Hero Island, Vt., 1,100 miles from 
Birmingham.’ 

IS often made by the men lon est aloft. In t % e 1020 
race the airmen descended in t % e vicinity of the Great 

1 Numbers beaide landing paints in fi re 2, indicate the Idlowin entrlas: 1. De 
Mu er, Belgium; 2. Hone well, bnite&Stattes; 3. Valle Italy; 4.k-, United 
SbC; 5. Medd, Italy; 6. $hmpson, United States; 7. d~’~ehauer, Ff8lU%. 
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It is worthy of note that Lieut. De Muyter is an 
enthusiastic student of aerology, and for a time wa.s 

ed in meteorological work in his country. 

of being the first International Race where it was possible 
to provide a corn rehensive survey of weather condi- 

aeronauts. This survey was provided by tel ra hic 

Navy, in the eastern half of the country. This arm was 
thus generally covered by reliable data, hut large 
sections remained where no information could hc hnd. 
owing to lack of stations equip ed for the necessary 

sttltions is plain, when it. is stated that the Mississippi 
River flows throu h the middle of a 500-mile-wide strip 
of territory from B owa to the Gulf of Mesico devoi(l of a. 
station equipped to furnish soundings of the up )cr air. 

section when they left Birmingham and voya.geil over it, 
during the first 20 hours aloft. 

Since this is the first, rare of a series to be furnished 
with upper-air as well as surface reports, t,liese reports 
and the results of the race have bceii esnininPd with I 
view to discovering the relationship hetw-cen the two. ai . i i t1  
the dependence of the balloonist upon the whim of 
weather and wind. 

Figure 2 shows the landing positions of the several 
balloons and the predicted path for the successful runs. 
This prediction was given the pilots and the press nt tlie 
start of the race; its verification testifies to t,he rrlin- 
bility and the estent of the Weather Bnrcmi’s result,s in 
upper-air research. The balloonists took off from Bir- 

ham ‘ust before sunset of the 93~1,  and float.cd 
nort nort westward the first night at  elevations avera - 

1 kilometer. During the following day they inac e 
on Y y moderate speed, mostly toward the north, at various 
elevations. The following night was the crus: a.t, that 
time those balloonists who had made the least tlistanre 
westward had entered tlie freshening winds of t,lie south- 
east quadrant of a low-pressure area and rapidly spread 
away from those pilots who had not gained this arl- 
vantage. The flying during the last 30 hours was for 
the most part made in clouds and occasionally in rain, 
these conditions h a l l y  requiring the balloonists to 
descend. The results of the race are conclusive proof 
that only with the most effective ancl thorough aerological 
aid is it possible to win a modern race, even though 
physical endurance, technically .perfect manipulation of 
the balloon, and a complete equipment may be provided 

ilot. Disregard or mlsinterpretation of the 
weather by the P actor meant failure in this race and endurance 
was a negligible factor, as shown by the fact that the 
winner was also one of the first to land. Careful and 
comprehensive use of meteorological materid was tlie 
factor that won the race. 

During the two days the balloonists were flying, a 
barometric depression of decreasing depth moved from 
Manitoba northeastward to and beyond Hudson Ray; 
it carried an ill-defined pressure trough, at  first, stret.ch- 
ing southward from the LOW’S center but lnt,er lagging 
at its lower end, hence exteiiding more toward the south- 
west. A narrow belt of foul weather, most’ly of a slitiwery 
and squall t e, clung to the trou h and its immediate 

portion of the h s t .  A fine-weather, cool, HIGH remained 
stationed along the Atlantic coast, but was unclergoing 
a slow disintegration which nllowed the invasion of 

mtively It is notab e so that the 1920 event has the distinction 

tions aloft over t E e territory to he traversed by the 

at  pilot- 9 r  a1 oon 
stations of the 3 eather Bureau, t T e Army, a.nd the 

observations. The need for a c r mer network of such 

On this particular occasion the balloons headed I or this 

reports of the u per air soundin 

7 “‘y- 

rew,. and c TF ou y conditions spread a 7 lead over t,he great,er 

unset t,led conditions on its northwestern quadrant 
during t,he second dny of tlie race. This distribution of 
pressure gal-e assurance of t,he nort,hward and then 
eastward drift of t.he balloons: An assurance that was 
greet,ed with great relief by the pilots since .it precluded 
the hazards of a run over the Gulf of Mesibo or the 
sout,liern North Btlant.ic Ocean. Hencefortli the trough 

ressure and the conc1it.ions att.ending it were 
Of t,he low diie r concerns of t,he pi1ot.s. 

Gencrnlly, the upper air st,ratn nt high altitudes were 
mnvinp at  slow speed from tlic SW. and at lower alti- 
tudes more from t.he SFJ., yet of oiilv moderate speed. 
Tlic strong westerly component which often enters the 
currents at d l  elevat.ions during the cold sea.soii had not 
yet ti,ppcarecl at eve11 tlie highest levels sounded by 
pilot, hlloons, this being in chse agreenient with the 
preccpt. 2 that t.lie great’er the iiortli-south gradient of the 
surfa.c.e isotherms tho st,roiiger the free-air winds at 
considrrnble 1ieiglit.s. Tiiis coiiditioii of small west 
component. persist,ed tliroughoiit. tlie ram. 

Predicting the life hist,oi-y of a low-pressure trough 
from surfnce condit,ions aloi?e is n wry  perplexing 
problem. The innst, serious fnilurcs in forec?p.sting often 
result, from inisj uclginp the charncter :End position of 
second:iry wiit,Crs of low prcssurc wliidi often develop 
in t,roiighs iuid asstinie stidden and marked severity. 
For tlw met,twrologist as well as tlie balloonist it seems 
pert,iiient t.o in:tke an :Innlysis of t,he low-pressure trough 
coniIit,ions in t.lie central Stntcs during the race. This 
st !idv lins h e n  nix& in t.ernis of tlie surface observations 
of the iiirtwroliwicnl elements ii.iicl the upper-air obser- 
vi~tions of wind h v .  lwth of which are now regnlarly 
nvailtdde t.o aeronauts in this count.rj-. 

Tlic I3jcrknes hypo t,hesid of t.he struct.ure of cyclones 
xiid squall lines hns much to c.onimend it for use in the 
wesent st,udy, since the basic element considered in 
his solution of tlie structure of t.lie moving cyclone is 
t.he same one which c.liiefly c.onc.erns the balloonist, 
na.iiiely, t lw  wind. This element furnishes two configu- 
rations of ilow a.t thc surface and lowest levels of the 
atmosphero under t,he control of cyclonic formations: 
One configuration, the steering line, estending outward 
in front of the circulatory center of the cyclone, the 
other est.ending outrward on the right.-hand side of the 
center st, t i n  aiiglc of from 60’ to 120’ from the steering 
line. This is called thc squall line. At the surface, 
both of these lines me located dong the convergence of 
wind st.rcnms, with contrast.ec1 heat nncl moisture content 
and define the surface 1iniit.s of the warni and cold sides 
of the st,orm. Along either of these lines the balloonist 
finds rough navigating, discont.inuous winds and pre- 
ci )itation. The upper-air conditions in the vicinity 
o f? these lines a.re important in their characteristics and 
in their indications concerning tlie storm’s movement. 

The positions of the steennp and squall lines of the 
LOW which passed along the northern border during the 
race are shown in figures 1 and 3. It will be observed 
that tlie flights of the balloons came to a finish near the 
squall-line position; furthermore, it is clear that the first 
three were able to make such “east.ing” during the h t  
leg of the run that they kept ahead of the a proaching 
squall-line as well as availed themselves o P the fast- 
moving SW. to W. winds which are located in the south- 
cast uadrant of all low-pressure areas, a t  low elevations. 

area covered by tlie {alloonists, we find the fo owing 

m WEA)TH$R REV DW 1919 47: .w-w. 
ing. MO. ~ E A T E E B  REV., Feb., 1~19,47: WQQ. 

f Re 1 erring to the up er-air circulation over the eneral 
- _ _  .. . . 

&egg W R . Note on high freeeir wind velocities observed Dee. 16 and 17,1919 

a BJerknea J.: Th;stru&re 01 moviug cyclones, and Bjerknes, V.: Weather forecast- 
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conditions revailing on the evening of the 23d: (1) A 
welldefine circular wind s tem central over Pennsyl- 
vania and constant up to t e 4-kilometer altitude, rep- 
resentative of the free-air circulation in a well-marked 
HIOH, especially of the type whose control of surface con- 
ditions wi es out the temperature gradients between the 
north an{ the south; (2) the absence of the typical 
squall-line characteristics of shelving and counterfiow of 
the converging windstreams; (3) the low velocities above 
the 3-kilometer level, ‘indicative of slight and var ing 
west component in the wind flow at those levels; anzthe 
presence above the 2,500-meter level of a south com- 
ponent. During tlie next two days the anticyc.lonic. whirl 
over the Atlantic coast moved off to sea, while in t.he 
upper air over the sector marked out between the steer- 
ing and squall lines of the LOW the winds were ty ical of 
that location, com osed of moderate to fresh ve s ocit.ies 

forerunner of the squall line; in this case about 100 miles 
to the front of the surface squall line. 

The nonexistence of a strong west component in t.he 
upper air was a disadvantage to the balloonists, inasmuch 
as it furnished no relief from the fickle winds of the lower 
altitudes just ahead of the squall line. One balloonist- 
rose to a height of 6 kilometers seeking t,he oft,-mentioned 
I t  prevailing westerlies ” of the upper tlir. Incidentally, he 
was in the midst of a snowstorm froni the 3-kiloniet.er 
u to the 6-kilometer level-tin indication of t.he 1octtt.ion 

f a 

from the SW. or 6 W. as far west as t,he situation of the 

o P the squall line aloft, since this occurred in east,ern 

t,he ground 1 t i . y ~ ~  
later, along t.he 

have been made 
by those pilots who were able to s h y  t.he longest time 
in the outer currents of the HIGH during the first part of 
the race, and who were then able to pass from this anti- 
c clonic control into the best winds of the cyc.lonic, viz, 

where those winds would be available the longest possihle 
time before they would draw the airmen into the precipi- 
tation area or squall line of the LOW. This was t41ie coiirsc 
followed by the winners. The others found theniselves 
drawn onto the squall line far to the rear of the cyclone 
and,once within the control of this line, they were forced 
down by precipitation or the need of escapin the os- 
sibly violent turnover of the winds a t  that ink. &he 
s uall line retains its reputation as a wave of air pmct.i- 
c 3l y impossible to navigate a t  any level of the atmos- 
phere within reach of the free-balloonist. 

It ma rightly be inquired whether it was possible to 

procedure in selecting the most favorable level to main- 
tain at various stages of the run. The forecasts and ad- 
visory statements were verified closely, the best distances 
being made along the routes indicated by the forecasts, 
and conditions there agreed with those predicted. It was 
also possible to indicate to the pilots what many likely 
conditions would mean if encountered. It should be re- 
membered that free-ballooning requires forecasts, which, 
unlike the usual weather forecasts, are designed to cover 
a moving area for the long eriod of at, lea@ 45 hours, in a 

hons. Forecastin for free-balloon runs is peculiarly ex- 

the wmd to a possible position more favorable. The en- 

t i! e WSW. winds of that, part of the LOW’S wurni sector 

predict t ;K e conditions encountered and what WRS the best 

specific statement devoid o B mere probabilities or reserva- 

acting, since the ba 5 oonist must drift with and not across 

tire prediction is therefore a series of forecasts successively 
dependent upon the successful fuwlment of each one pre- 
vious. Such forecasts may have occasional alternative 

and the temperature. 
I t  was impressed on the pilots in the present race by 

writ.ten forecasts and verba.1 consultation that the best 
rocedure was to et ns far north and east as possible the 

#rst 24 hours. diiestward motion was advised against, 
and climbing advocated, if necessa , to keep away from 

hallonns int.0 t,he W. or SW. winds on the southeast side 
of the LOW 011 the second niolit of the race. The calm 
region neitr the forerunner of k e  s uall line was described 
as a warning of the t.urnover s ua B to follow, and it was 
st,at.ed t,hat t,he only possible re?ief, and then but a doubt- 
ful one, wa.s to rise and endeavor to find a s0mewha.t 
sbronger west.erly current at  a higher level. It was ad- 
vised. in the face of the usual practice and the enerally 
souiicl policy of balloon pilots, that an expen 9 iture of 
considerable ballast t,he first night would be true economy, 
since t.he upper winds a t  that h i e  were directed more to 
the east than the lower, consequently peculiarly adapted 
to this race. 

I t  is H, nat:ural conclusion that effective assistance can 
be rendered by an efficient consulting meteorologist to 
any aerial event of irnport,ance. He should be called 
upon not. onlp t.o select the favorable flying levels in the 
nest) few liouis, but also tro anal se and describe the me- 

He should also indicate t.0 the flyer what changes will be 
likely in tlie structure of the atmosphere, and what will 
be t,he effect of deviat,ion of the actual events encountered 
from t,hose forecast, wit.h special attention to the signs of 
approac.hing bad nwather, applicable in the case. The 
forec?ast,s should be intended to advise concerning the best 
flying procedure rat,her than merely warn concerning the 
worst,. 

The atkitude of aeronauts toward guidance by a trained 
tierologist is not always one of amenability. Aviators, in 
balloons and in planes, are often of a type characteristic- 
d ly  daring and aggressive; they enjoy to a d e p ?  the 
obstacles resented by difficult weather. Some a m e n  

ing of some of its s orting chances and of its gameness, 
and consistently wil P not avail themselves of the assistance 
of the aerolo 1st. But the really big aerial programs, 
trnnsoceanic kghts, and long-distance contests are car- 
ried out under the direction of capable advisers in aerol- 
ogy, and the time will shortly arrive when flights without 
aerdlogical assistance will be relegated to the dubious 
sphere of stunt fl ing. The more efficiency is aimed at, 

t,he converging winds of the squall 7 me, and to bnng the 

t,eorological series of events whic : the flyer will encounter. 

inshctive s y feel that meteorological advice deprives fly- 

in the o eration o r aerial transport, the more exacting will 
be the i! emand for upper air reports and predictions. 


