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SECTION VIII 

MET&>ROLOGY 

The work of the meteQrological group has so far been largely 

P e 8 1 

an x-
p+oratory nature. Four principal studies have been 'ni ' at ( ) o sti 
balloon failure in the "jet stream", (2) omp,iriRon o , . e ch cte of th 
flow i n the st!'ato p re wi. t the flow i n t he oposphe e, ( 3) a c s dy 
of the vort icity n an as asured by the co stant altitude b lloon, (4) h 

of loon height and t emperat 

I ad • t ion th '.s grou r pare t he ballo n aj c ory ch s and analy-
s f Wind data f rom the ba loon fl ig s9 nd p ovid s a numb of n 

vie s j generally i n inter et ing t eor ological da t . Fo c sts are made f 

f light pl anning purposes and comput ations of the infr ed nm h b n ade 
for sele t ed rays . 

1. P l a sti c Balloon F ailure in th e Jet St r eam 

It ad been observed in arlie Gen ral Mills fl "ght data t t t ~ is 
r elatively high i n i denc of plastic alloon fai ure in the • i n•ty of he 
t r opopause. Sine th· is the co des egion through • ch the balloon 
ascen , the brit 1 ne s of the balloo abr·c t these l ow temperature~ h 
been g este a a impor ant ca e of ail e. Pi ot reports of turbulence 

nds at t tr pop use lA Dr. Ro A. Craig to dvance 
the opinion at turbulenc may • furth contri buting factor. 

,A.11 av il bb .at on p vious pla tic b Hoon flights are~ theref e $ 

bei ng e min d • 

wind v locityj verti al ability~ 
_ ..t - • 

.I. .L 

only completed for irr gular interv s in the perio 
The meteorol ical dat have een studied for tota of 3 f 
~neral. M' ls d also by th Moby Dick project. Onl ive 

n l y­

esen"t is 

51-19520 

de by 
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th ropop us w 

und r ccn t ·on f i 

age 8 2 

noted i n this groupo Fo cases of failure occ r ed 

t h ~verage wioo velocity (70-100 kt} and rela-

• l y va ues of th ve t • cal wind shear. One failure could be consi-

ered i c s ' th a wirrl veloci y of 50 kt. In this grou of 38, 

ho ev r cas s of ~uccessful f ight through wind streams 

e ociti es and vert ·cal wind sher. No obvio~s relat ·on o e ally 

ship as ob ed bet een mospheric ability or temp rature and balloon fail 

ure , In on of th cas s o balloon failure i t was observed that the h rizontal 

• d sh ar as abnor 

nd shear 

he erratic n 

t 

e j a valu of 2 x 10-4 se 1 obtained f om ea 

poss'bility exi tsi therefore that t ~ horizontal 

olat ·ng the an er<us me eor l ogical situation 

i ail re is also orn out by ecent Mi sota 

ights. s·nce t oon in . s group are not of ide tic a~ manufac· ure:; 

i seem quite likely ces ·n ballo· construction and materials 

may bet e dec ·sive factor a to whether the "jet stream" w·n c use l loon 

i ure. The limited number of failure i lab e fo tudy prev t s f'n 1 

conclusions on this p in . 

2. ,o~ in t he Stratosphere • h the 

As a me s of i erpret ng h inform tion i1ed on t he t ato phe ic 

flow~ vario s char cteristics of t he flow i n the tratosphere re bei g com-

pared 'th t he characteri flow in the t osp e eo 'rhe trajec •-

tori so thee ly y c fl ' gh i n the w·nd s ason 19✓1- 952~ were use 

J. a "'"e imin study i effort t o d tenn·n to ht ele at ·ons one coul 

succes fully extr olat the methods f c n ention syn ptic analys·s. Spe 

lp 1m n nd 
horiz al sh 

ler po· !lt o t, ,,;ha 1 -4 c 1 is a large v 1 e of t e 
Jour o t 1948 i lo S Po 64 

Conf'den i ty nf o.rrna ion 
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Page 3 
c • • cal y, 100 m charts were const cted for he flights wh ·.ch floated near 
55,ooo t . 1 ts fo the fl ghts at approximately 70,000 fto From 
t appeared ha th feat es the f ow in the 100 
rob chart were quite similar tot ose at 200 m 1d flow described by the 

accuracy of the tra-
aJ.l oon's trajecto j wi thi n the • ·t 

50 

t 

y j to th l o m char o The onstruction of the 
C data i ui , 1 mited at these 

l e a pea s co i dera ~.e changes in 

p ss n he ye 1 0 to O b. 

l uct ua i o s or 

cte · s • of t e f ow. 

om the tra • ector 

ion re q ti t· ve and desc~ip-

V 

t al tud 

n t·me in ervalB 

imil a computa-
t'o s have een made for t he General Mill s 300 mb fli h s so as to provide the 

opo h ric c arison Th omp ·.1ati on of at nd t e a ysis have not 
been co lated b t er ai eatur V locit es o e adj 

minute r • ods are of ab ut al magnitude i th t opospher in 
th t atosphere at 0, 000 ft o Velo ·ty chan es over adj c nt er 'ods of 1 t r 
2 hour are also ve y nearly equal i n the st r tosphere d ·n th troposphereo 
I s m stratospheri lights j notab Mi.nnesot f l igh 12~ the f luc t uat·ons 
over 20 t o 40 minute peri ods are about an o e of m nitude greater th an have 

nob er ed in t he tropo here.2 

Th complicated pattern made by th ta· ct ory of Fl' gh 12 see e 
l atte part of thio section) j euggests the above r sult merely by • nspect • ono 
The winds at floating level were quite lipht nd since no tro o, herio d t 

2The ma nitud of the velo ·t nuctu tions in the troposphe e ere found t o b consistent wi h t he observ ions o Du stj 19482 The fine ~true ure of Wind in the free air Q RMSj oL 74. so Durst anri Gi be t.P 19 0: Const nt­height balloons- -C l cu.ta ions of go trophic departures and en uing discussion~ gJRMS, vol . 76, 75 88 Q 
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unde similar o it ' o we av 'lab some au t mu~t remain that tl, ' on-

di i n j _ unique • n th trat sphe e. One .further remark 1 n t • ~1 ~onnection 

may be ·n orde; both the cusp n the trajectory of Flight 12 and th sudden 

shift in · r ction 

of th t aje tory. 

means th t h a 

t t jc to of Fligh occur with anticyclon· c m ti 

s anyw e ea roaching geostro1hic bal2n 

ed as it ·r cted toward low presGure. One 

JI1' cone ude he fo e th t i t s ca either the C 

• ~ r l tively uni h ch ould e true in the flow out ve 

pressure sy terns, or that 

d ve oci ty. Since th complicated r je tory pa · ern j illust ated by 

2j are generally associ 'ted with l 'gh winds , · t may be that hese a 

typical observations in the 1 er of very li ht winds which is fo und between 

the lower westerly and 1ppe e t rly cur nt throughout the sumrer al of 

the year. 

3. A Case Study o 

The urement of atmo phe ic ccel rat ons b th c nst n l t itude bal 

loon may make possible a more complete descript ·on oft e atmospheri flo 

p ocesses . For :x:amplej the rel tionship of th accelerations to be d'ver-

gence may be expr ssed by the ort 'city quation. e usefulness of the mea-

surement of the accelerations in is conne t • o :, s b ing examined b means 

of a case study of the o t ·c · ty change or at nty fot h period co res-

ponding to General Kills Flight 5780 The three dimensi onal field of mo ·on 

· as been analyzed i n the layer 400 mb o 200 mb ; the vertical vel ocity ha 

valuesj cross sections of the ho izo d ·.ver nee vere prepared ol owing 

Fe g e, (19~8). Thi s ·nrorm tio and the r s ements of the br.ll•on tra-

j ctory ·11 then e us d • the co u ati n of the v ti i y chan an n~ 

depend ; 1 e of the di er ence will be computed rom t vort'ci ;y qu t ' on. 

Co f • ential Secu.r· t, I ormat,ion 
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The orticit e ua io has ender· ed • v c or orrn ol .ow:i. ,ne 

su ge st ion o H ( 951 ) 

+ 

wher the .;, ol ona ignif·can ei 

i ~+ 
rtic o t e a olu , ·1 ti i ty 

V the ve o i y vecto ; 
• Jl. th ang la r ot 

w the 
.... 

1 

on o 

t of 

e 

he n vec o ·n t . ze th 

d 

nd 

e pressure d spe ific 

th ho izo t n 

The adv nta e o this de ·va i on 

i . 

ti 

the 

he princi al as umptions retained here a e: 

th 

1. c · onal fa es may be negle ted; 

2. Tha th gravi iona does ?ot v 

J. Th t he art er 

The valu~t on of vort · ·ty ch 

m nt the vo tic t . d fference at th 

ing n ·vidual t rms when expr ·ssed • n natur c 

e te by Hu (1951) . I is hoed t~e eby -

ce erat ns re important i n prod c ·ng t e • 

estimate of the accur cy d typ rr.e sure 

eq ired; 

in ,h t n e-n p a e • 

ject ry a· 

ate.~ as sug 

the 

om-

loon lev tion is bei compute .from the p otogr aphs t a e r 

the l oo ;y co ari g distan on t e i 111 • h di t ces. e b s·c 

.. ·.mi t t on t t e cc a y thi proc 

nc o it 0. 

e s • he easu nt o t e o 

th &rror of an 

Confidenti 1 S cur I ormatio 
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tance seems t be at be ... t .2% rd po 

what greater ac~uracy may be po~sible by 

marked sect·on boundarie a 

mile. 

The al oon el vat· n 

with the ress 

Th in erval between 

the f igh nd t t· S C 1 U 

dol ' te and o o tr je t ories. 

tively mooth so th 

detected by this 

from the photogra th V 

everj augg sts th t c eras y 

sumin 

e 

1 

p 

ne n t average. s 

g he on y t dent'.f learly 

s 0 ctly 

ct 0 ll.r- d 

n erpo 

b t 

e 

The me ,n emperature of any ay r may a so be omputed from the e evati n 

an t e pre y m ans o t ' ydros 

i 

in F· gure 2 eported b St Cloudj t e st r dio 

sonde co m< ·on. It is p ob bly e 

s s orr ct 

f deg ee co uc ton and temperature cos· st nt 

with he nearb radi sonde 1ep rt & 

Th esult o he tern ure comp tin ere found to b p 

ent upon a good t me 0or ·n ion ,he v ious observ ti mp e 

c lcul ·on o the effect o the rob 1 timing showed hat \r ia= 

tion in 10 e rees could be xp cted from this er or l one. n vi o. the 

difficult · s of 

h ight and te 

h_ ve fu ther ch c _ .. 

lloon s nt. 

... ou. tered i . 

ethod~ it, se "' des-i , 

c · ry 

to 

ple by dou 1 th ol • te) d ing e 

Confidenti 1 ewurity Info ma ·ton 
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Durst, C S., 1 48 
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Pa 

vol. 7 . 

and 
of 
76, 

Panof ky, H. A. 
here 

P e 8 7 

e n ctu.re o t wirrl • n the fre a ir QJRMS 

e t , 1 Oo C n tant ight b l 00 a C ions 
departures and dis 1 ssion en uingg Q~~, vol. 

pre sur c ang 

di erg i t e 
395-397. 

of the wind and temperature 
n a 

, ogy j 

o comput'ng vert motion in the atmoe 
o nal of ileteoro oglj g T -275. 

o i n al e;urity o mat ·.o 
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APPENDIX I 

DC1NN PHOTOORAPHS FROM FLIGHT 8 

'These photographs are pictures taken looki g down from the gondola 

at t h~ ground in Fli 8 o he co ete set of pict, has be n 

used to obtain an accurate trajectory for the flight. The icture 

taken dur ' g the as ent of the balloon are being used to evaluate the 

atmos)heric temperature. 
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