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P"eliminary pori n Its oaring pe is 

First, we will ha ' Lo l'ollpd thf 
n w ('U tom ry) ba ,k I g from 

parlier installmenls, namely some fur­
Iher ('f ss· eelion f Lhc ai rflow \C'r 
Ihr ~ i rra i\evacla. Then we will dis­
cuss Ihe hI • Iream and Ollie op'ra· 
Li nal proll,!U of <LiJplam' fliO"hl at 

r abov!'·1 .000 ft. (1 he naviO"ational 
problems were de '{'ribed in th la. I 
issue}. After SlJessing ·om. side as­
pects of lh· fi lei work, an all too 
brief r('vi w of the ('ooperal ion of the 
parti 'ipanls and fril:n Is or lh projeel 
will (helieve it or not) conclnd the 
sen _ 

Further Vertical (ross-Sections 
Fig. 4 shows a ('omllete grAph of 

t'he mountain waw' of 1 April 1955 
(Fi{!,. 1) as measured hy ur bombers. 
Th~' ;)5JJOO ft. lran'rS{'s of the 1-47 
have been added and all scales haw' 
I)('('n arliusted. (As mention d earlier. 
these a~c actually vertical displace. 
mentS of the air as encounLered in 
level ni~ht, noL strit'tly sln>amlines). 

It was most dilhrult to derive and 
define lhe 35.000 [t. air motion' from 
the temperaLur nll~asurem .nt as il· 
lustrated in Fig. d. The tropopause 
dc. renderl righL into the nighl level 
during the timl: the Lraverse, took 
pIal' carryin wiLh it a a-encral warm· 
ina- trend in Lh 'Lratosphere and a 
1'0 ling trend in the troposphere. 
Thanks to the skill of i\[r. Solol (Ceo. 
phy 'ical R sl'arch Dirf'cLorale) [hi, 
inLricate analysis wus successful. 

A short rlis('ussion [lhe re;;u!ts i­
appropriat '. 

The Structure of the Sierra Wave 
'J'h" typi 'al ierra Wa\c spero to 

be eomposrd of 'e\'l~ral superimpo. d 
phenomena. The leewo\'t' prtvails 
mainly in th middle anJ uppt'[ 
troposphen'. apparently as a SlI("I'P~' 

sion of internal gravity-shear wave:. 
In low('r le\'els Lhe enormou;; rotor 
on'r th(' ('enl I' of the \'allrv . tumb 
JUI. with lillIe indication ;f down­
wind let'wave. Iso in Ull~ straln­
:phef!" :U{'('e'si\'f~ leewa\'es arr weak. 
, s mentioned ("arli.>!'. the flo\\ resem· 
bl ,- tbere a mi rror image of th 
groun I contour deS('CIll!iIW continu­
ously oyer th.· nat cst ::.loJlp of Ih . 
mountain rall!!l' and turlljnl! ,Lf'PJ Iy 
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upward \er the harp EasL ,lope. 
This step-like pallern creates a \'ast 
'uliLary updraft ar a. Furth I' d WI1­

wind ther is a peculiar dowm arel 
dip of the streamlines, about '10 mil·­

ast of the icrras, follo\ d by a ne\\ 
f'"titation of th now east of it. 
Wbether tbis i-a L'rrain effe t (Ea~t 
\\'all of th Eureka vall ) or the 
manife talion of a wave of much 
longer wavel ngLh uth as that po tu· 
Isted hy Prof. '\ urtell'. yLI .T. re­
mains tu be seen. 

Tli 're aI" a few inJicati us that 
thi dip i~ a O"elleral phel omenon. On 
earlier ('fOS ·country flights at high 
al i tUI] I noticed thaL UI "C('oncl 
Y ave ,. alLhough inten e were not 
marked bv wave cI uds as was Lh 
"Firl W~ve" ugg sting a g nera] 
nes ent of the wave axis, just as seen 
in Fi". 1. 

The anal ysi f another wav (l:~ 
pril 1955 n'I7 traverse'S at 110,00 

ft) confimls thi· downward dip at 
th. IW mil pint anrl th· n 'w cxcitn· 
lion further east (Fig. 4). On !hi~ 
particular cluy the Lrop palL-e was 
very close to the 10,000 ft level 
11500 ft below in Contra t to 500 ft 
h 10\ on] pril 19 5} and the 
troj.lospheri . It' \\' ve~ \ er more plT­
l'l>ptible in the lowest strato ph '1' . 

rtical moli ns \ ere too weak 10 
support a O"lider in the stralosphere_ 
An analysis r the wave pall rn rp­
n~al furthermore till' l'~sten(:p of d 

'1.0 mil wave of small ampJitulll' 
throughouL the 150 mile trayersp. 

Fig. 5 is a belateJ illustration of 
lhe mechanism of the roLor 'Ioui! di ­
cussNI ill th l ' la.t i,"u. \'\ lule lhe 
norm'l rotor (dcpie-ted in the lowl'!' 
parl fPspmbles the 'undular hy· 
drauli' jump." the dangrrou" Lype. 
re!iponsihle lor the Pratt·Uppd a i­
Jent. has many fealures I t!le "Lreak­
ing jump" (uppl'r portion), the dif­
fen'nce bping deternlinpd by tlw ratio 
(If the layer depth' in frOnt and in 
IJal'k uf Ule jump. Howeyl'r. we are 
still far from uncll'rstandinl! the rot r 
phenonwn n whic'h may IJI' I f an 
l'nLirely .1iITl'rl'lll nalun·. 

The Jet Stream 
It ha. bepn hown in Fi:r 3 of til(' 

lhil'll ill,til'le !Jan/Feb. isue) that 
th' wind spe d i seveTely affected by 
lit m untain wave. As a con p. 
qncnce, th verti 'al profiJ' of the jet 
'tream mar be entir Iy changed. n­
fOTLunat lyon our flights tb auto­
matic wind re rding equipment 
hroke d ""11 Oil the trav r es at 30,000 
fL and hight'r and Ihe details of the 
jet ('enL I' are not known faT. 
'yn plic anal)'si~ by Mr. Klielorth 
(l 'L ) re\-eal that the westerly j t 
:tream Ii", 'on i ·tently n rlh f U1C 
matUI(': Sierra ~ ave. hill' moving 
its core continuou-Iy outhward it 
seem' Lo he hampLrpd hy the moun· 
tail range and tends to form a second· 
ary j t outh of th rang beloTe 
jumril1g nLirely over to the outh 
side. This jump is fr quently ac· 
companied b, the passage of a gusty 
('old front from the north leading Lo 
a breakdown of lhe wave. The timl' 
immediat Iy before the outhwar 
jump f the jet Lream is Ihe be t for 
tb development of the wa . B id ' 
lhis mi"ration of th, main j L stream 
Ulere is evidence of the lateral mo\'e· 
III nt of intense "jeLlet" not wider 
than 50 mil(· . Th'y aTt' n t recouniz· 
allie on the normal synoptic map and 
tllPre[ore art' rather uJlprt'dictablr 
with present 11 ulOds. 

M u ·h Lo on I' surprise \ (' ob" r ell 
one ,;outhwesteTI jet stream moving 
from 'outh to lIorth over the i rra 
Rang. All jtl I' happened in the latc 
afternooll and eliminaLed cro ,,·coun· 
try possibilili . We ar 1I0t ,ure 
vh ther r noL the preference of a 

errtain time of day was accidental or 
is a c' nspquene; of the thermal 
I' thm. Ther is some evidence that 
the low thermal -tability during the 
afternoon i: rt',;p 11 iblt>. W' learned 
that it is quite lliRicull 10 tatch the (' 
jetll'ts with a ailplall. Hone doef< 
nol wish to I' -). n luck and guess· 
\\'ork a per"i, tenL and full readiness 
of till' I iO"h altitude glider and its 
pilot has to be combined with a (·on· 
tinuous thoroufrh anal 'sis 01 the 
synoptic upper air map. In ~I itl' 
the relentle",s pITons of our mall ta .­
w,' did 1101 lI('l'C'ed in Ihi. n"~I)('('t. 
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