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l.or static soarinf, al1 sou.ce.j
ol .. , .') Jv-e -or' o6b1 u .. Liz .
ily :ne;.!)r: oi Lopoa;rapilicaf inds,
Lhornaf convcctio:r and nounLaln
rr:rv-s rc ulrai 1 ,c o n acnLcveo
',rhich nevcr iioulC harre leen drcaned
of aL thc bei_inn.L,r . of noi or_Lccs
flyin{]. DJnatnic 6oarinrl, howeverj
on rhlch soarinJt pioneerc had
])in:led ajo li!.ucjl hoDe, Etill rcpreseni-s
,.lr unso Ived. Droblcm.

As you afl knovr, A.radients of
lrind velocity are to be util.ized a6
a source of energy for dynanic soar-
ina; on the one hand, by neans of
efonents of turbufcnce ald, on the
other hand, by using zones of shear
of Lhe vind. Ihe exLraction of
enerSy .fron Susts is not feasibfe j.n
practice. llowever, il 6eems to bo
qulle possible io extract energy from
zones of verticaf wind shear. Studies
have becn conducted for the last two
.iccades and have sholvn that jet
streains near the surface, the so-
caffed Lovl Lovel Jots with consider-
ablc values of shear, appear in the
lolrer trotos?here, aspeciaffJ nithin
lhe earthrs boundary fayer. Further-
nore, there are observed conGiderabfe
vertical changes of rind velocity in
hish tropospheric jet streansj rvhose
wind naxina are, in Beneral, to be
found at abouL l-2 kt befow the trolo-
pause. Theao hiSh jet stieorns, rep-
reEen Lin lar_.-area phenonena rnd

thus apt to be picked up by routine
aerological observaiion &ethods, hav e
been studied exlensively and are well
knorim. There are, however, sti]I
considerable technical ihpedirdents a6
far as their expfoitation fo! dynajnic
soaiing is concerned because of their
allitude. Therefore, there are rela-lively only ieli reports on hlgh trop-
oepherLc jeL iLrcams, especiafly on
the polar-1ront jet strcarn.

On the other hard, usage of the
shearinf cLrrreni for dvnaric so3rinr
vrlthin the Low l,evel Jet €eem6 lo be
6uccess ful witn convenLiona-L pranec.
Lov tropospheric jets are iound rn
certain atnxospheric conditions. The
v/ind naxlmum obviouslir occur6 nearly
at lhe upper. llltrit oI the Ekran-fayer,
i.e. about 1000 n above lhe suriacc,
Thc f.yer ncx! io Ln. :urfacc, : ,e.
the Prandtl-layer or suriacc-layer
lvilh extrene values ol €rhcar extend-
in8 to a heitiht ol aboul ,0 n, has
bceIl studied relaLively ryell for a
long lime no,v. ijoweverr it is nol:
lraclicaf to mako use of this.

Ioe3. obout Llte l\enonLnon .rno
lhe conditionB ol orillln oi Lov l-ovef
Jei6 are sti]l raLher nebulous.

. La":(adr.(- 7) r.c.-
slands by ]-ov Leve1 Jet a si/fiificant
lrinci naxirauo in Lno for,restr. troposphere,



]ECHNICAL SOAR I NG, VO L. ITI, NO

up to f., krn of height (5OO0 ft.) to-
gether wilh a decrease of 1vind veloc-
ity of 5 kt just above it. Ilovrever,
\" .iayc no ninr alou lle absolL e
/-roc'.y of wrno o_ lne irafr iLude oI
vertical and horizonLaf shear'

3 o n n e r (1958) - vho' anong
other studies, vrorked out a cflnatof-
oAy of the l,o}r l,evef Jet lor the
UsA - look a6 a basis for his re-
search \uork the definition Siven by
Bfackadar. According to hlnx' horvever'
'hL s1!nrf.car Jino maxlruo ol- r'-
nafly could be regislered uP to a
height of 2.5 krrl above surface.
Findin8 in his studies a refaliveLy
high frequency of LLJ5 betvean f.O
and f.5 kn above surlace, he chose
, oo n a n' n fnesl 1"1 al

u i.. a Ji,o rai{f,mi-4 ra,, sL. l b'
caLfed a Lorv Level Jet.

U h I i g (1971) reported on the
" -U o/"^ Al ensLac ir

lr 
"t or!. -rn oo -- o" .|.e 

^ 
lp-.

Ile used a siniLar criterion: "TheLLJ.is a significanl lvind maxiururx
lvithin the lolvest layer above sur-
face, r/hich in meteorology means an
atmospheric fayer reaching fron l0 n
io 1,100 m hei8hL above the Eurface'
above v/hich the velocity dccreases by

,{. (or m/ \ , n ro r,le n'x 'r'r-:-oLl or !rP.o r,00O :r abovc lh' r_-
fac , v,r '"aavLf roJr I.tt noLTev^r,
he was only ln a lositlon to do
pif ot-balf oon oboervations.

P o c h o r s h y (1969) sludied
the Lov/ Levef Jet over €outh\uest
Slovakia. lle iook into consideration
onfy i'dnd velociliec ol 1A n/s ar
more, this being the condilion usuaf_
ly consiCere.L !'/alh regard to hiqh
tropogpheric and stratoslheric jet

It vlas nol the intention to de_
cide here lthich vini maxima in lhe
folv lroposlhere ftay realfy be caLled
ror. --l-L J: . ln. oo.e t anl a'-
of our llorh ras the studying of lor,r
iropospheric vinc naxima in the
foolhlfls oil the Al!6 v/ith regard to
lheir siSniiicance lor aeronauticaf
nroblcn€, esleciafLy for dynarnic
soarin!. Ar: a ]]rinciller -./e looh as

a ba6is the cl'iteria g-iven by lllacka-
dar, Bonner and Uhlig. .q deviation
i6 only 6een in the fact that the
wind ma).imun r(u6t be belov/ l'000 In

above lhe surface.

iJe hro a. our ojsposlf 'ne o_i o-
inal data of ascenl of the radioGonde
station of Munchen-Rlenx from 196B
throuEh 1972, ,,vhich included 7,Ooo
ascents. This siation was chosen
as it i6 situated on one oi the nosl
crovded airports of Germany and,
furthennore, because it lvas consid-
ered like1y thal the chain of the
4.--os _unnin[ in ine ,,,-st--a-r dlrec-
tion lvoufd have an essential influ-
ence on the direclion and velocit:t
ol lhe l,ov Level Jet.

Iigure 1 sholr6 the nxean fre-
quency of LoIr Level Jets over tr{unich
at the dllferent hour6 of the day.
The nunrbers nean that, for example

at o0oo on 1r1 day6 of a year, there
rxay corne up a ],LJ, i.e. afmost-every
ihird day. The rnaxinun oI 36 "./o iE
reached al midniltht vhich may \relf
be attributed to frequent nocturnaf
inversions ani the lrind naiiima ac-
conxpanying them. Bfackadar (1917)
showed lhat in most ca6es, vr'ind
rnaxina are to be reAistered at the
uppcr boundary (boundary layer) of
nociurnal inversions. The refativefy
hi8h frequency oI LLJ at alf hours
of thc day is raiher surprising.
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FIGURE l. l4ean Frequency of
P h en omen on of Low Level Jets

14unich at the Different Nours
Day, 1968 - 1972
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In the course of the Yearr the
Lolr l,evel Jct 6hows its lea6t fre-
qu"""y in sunmer, 1.e. hardly 28 o/o.
)urinA Lhe o-ner-Ecajons Lne Irequ'rcy
:s bcir':een 32.L o/o and J1.I ",/o with
irs nsrrnun in autunn (iriaure 2).
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l'i6u!e J shows lhe altitude at
which the naxinun of the Low Level
Jet ovcr l{unich is usually regi6tered,
in refatlon to the hours of the day.
A oooo, ouoo and L8oo cI,lT, the oax-ha
are to be found betveen O.5 and 1.0
knx of hei6ht; at 12oo between l-.0 and
1.5 kn, that is to say at a hi8hcr
levef. 0n the whole, howeve!, it can
be said that wind naxima preponderate
in lhe layers between 0.5 and 2 kn of
height. Bonner (1958) discovered -
as already nentloned - a relatively
high irequency of Low Level Jels at
altitudes of 1.O to 1., krn. Podhorsky
(1969) vho, a6 nenlioned at the be-
Ainning, had studied bhe pherlohenon
of the I,ov Level Jet over southwest
Slovalda by Deanc of radlosonde as-
cenLs from Vjenna (1957-I9r,6) - re-
gisteaed the naximun vefocity at a
level of 1,500 to 2,000 n. However,
he delined a true Low Level Jet a6
havina a wind velocity of at leas!
3a n/ s.

E

FIGURE 2. Mean Frequency
of the tLJ over 14unich at
Di fferent Seasons of the

1968 - 1972
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A6 seen fron liSure 4, the most
frequen L /ind ve-LociL ias ranged from
5 n/s Lo t5 1/s. Velocities beLveen
lb and 20 rl/s ,uere, however, rela-
tively frequent too.

The roaxinun wind velocitie6 re-
a;Etereo ov.r Munich wiLn:n a Per:od
6t trve years .rangeo from 40 Lo 45
m/s. Tnese nigh ,v: nds wer', howevLr'
ralher rarer rheJ occurreo on s:Y
days only.

I'he nL6nesl wind v"lo.itY in a
LLJ ourlnA rh- periQo of rFsearch
ivas measuieo ar oo"" CilT on.Feoruar)
D, lo/O, running uP io aboul , ? m/s'
1. e. roushly 755 krn/h.

0n 17 days Loi{ l,evel Jets with
velocities ol 3A n/s or more r^,ere

For a conParison here are the
values. Pochotsky iound for Viennai
I55 cases within a Period of ten
vears: on an average! lherc arP
alo,rl tnre. !jmes as man/ Lo,^i l,eve-L

"e(s wir n A t/s or nore over Jienna
than ovei Munich.

In generalr there vere cyclonic
west vreather situationa on daJs with
LLJ exceealing Jo n/s over Munich.

Tabfe Ighorqs the frequency
oI -ne dl.l.leren. uind direclions ir
Low Level Jets at the heieht of the
wind nxaxinrum as for the four times
of aGcent. Preference ls quite ob-
Jj ous-v Eiven to tne oLr.ctions ot
27oo ri:si. ;OOo ano ooo. Inrs oe-
haviour is clearly sholvn for the
f2oo tlme of ascent in ligure 5.

The Lovr Level Jet over Munich
is p.:marily orien a,ed to the chai'1
or ahe Alps. Bon, er (1968) alreaoJ
s.aLed tnaL r\e i/ind oirec(ion in a
Low l,evel Jet coincides with the di-
rection of the mountains.

Podhorsky (1969) showed that the
l,or Levef Jets over Vienna are nost
frequently combined with {esterly
vllnd directions. Thi€ fact might be
significant for the planning of soar-
ing llights on a dynamic basis.

The relation betveen direclion
and veloclty of vind at the height of
the wind maximuro is to be seen from
table 2. It becones evident here
that, {ith an increasing lvind vefoc_
ity, the Lov/ Level Jet adapts itsell
more and nore to the west-east di-
rection of the AfPs.
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TABLE ] . FREQUENCY OF D] FFERENT
OVER MUN]CH AT THE I]EIGHT OF THE

TECNNICAL SOARING, VOL. TII,

I/,IND DIRECTI0NS IN LLJs
LrrND MAXItlU14, ',I968 - I972

N0. 4

wlnd rnaxirnun ol a Low Level Jet, as
well as in tbc verilcal lhlckn--ss
(deplh) of thc shearing-zcrres aiC the
alLiruciFs in uh1.h Lhey 'arF r.ei:s
t6l^ad. r{,,! 1re 'hp rp. .' sr .garl
for the year$ af 1968-1972.

Ftgues 6 and 7 shol{ the mcan
frequency of single values of shear
for days hiNh LLJ ov,ar qunich. The
analysis was m.1de ln rrteps of 0.5
tx./s/IAD n. All values > 6 n/./ICA \t
were taken together lnio one class.
Yalucs of shear of loss than I n,/s
per 100 n uere deerned of no :Lnlerest
for dynanic soaring and have thus
nol been considered bcre. Va]ues of
shear ln the ranAe I n/s/100 m to
L5 n/s/10O n are reglstered as belDlj
the most frequenl. Vafues ol shear
al 2,t n/s/IAA nx and more appear
relallvely sel.don. But occaslonalfy
thcre are even values of she:rr of
nore than 5 n/s/IAA rn. The hlghest
vafue was about l0 n/s/100 m
(r9-6-1969 , 12oo crlT ) .

It rnust be nentloned hcre that
the r'outine values of i"rlnd are picked
up by radar 1n jniervals oi'a njnule;
cont inuous neasurement uould certainly
show up far hlAher values of shear,,
but in those cases luhe tlrickness
(depih) of layors would be 1offer.
Peak values nLay be ext){rci-ed irr well-
narked inverslons whcre changes of
Irind dl.ectlons cf approxinately
13co nighL not be rare.

t,1".

FIGURE 5. Graph on the Frequency
of the Phenomenon of LLJ over
l4unich, 1968 - 1972, 12oo c!,1

Uhlle (1971) also found: r'1'he

west-easl orientaticn bccofies nore
ini norc distlnct the heavier the
wind bccomes. "

triilh regard lo dynanic soaljnE,
He are, i. tbo first place, inlcresi-
-.i in th-. values ol shear belovr the
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TABLE 2. NUI.lBER OF CASES
ASCENTS TN THE PERIOD OF I

UJI N I] VELOCITIES AT TI.lE

LLJ OVER IIUNlCH DURING FOUR
- I972: HIND DIRECTI0NS AND

GHT OF THE IiINI] 14AXII.lUM

OF
968
HFI

5-<O06 >qo6
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FICJRL 6. Ye.. Trequen_y o's'nale val-es o" 5he.r for Ddvs
!dith LLJ ove- t1un.ch, t968 I lgtz, AAoo ard 0booCvi
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3 3 5 2 2 '1 7 39

5-<10m/s 18 1B 3t, 125 106 /.9 25 3/" 56 138 a2 35 720

10 -<15m/s I ,|
18 107 4a 22 15 58 27A 136 21 723

15-<20m/s 2A 5 3 7 1.6 262 I 43B

20 - <25 m/s 1 23 178 38 2t1

25 -<30m/s 1 1',7 80 1t 1.

30 -<35mi s 2 3 30

35 -<40m/s 7 11

4 0 -<1.5m/s 1 5 6

Sumnran 21 29 5S 265 r60 6'J 53 61 214 912 349 66 ? i22
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FIGURE 7. 14ean Frequency of Single Values of Shear for Days

with LLJ over l'4unich, i20o and tSo0cMT 1g68 - j972
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In the loffoving, special, slre6s
uifl be put on 6one characterisl:Lc
cases of Low LevoL Jot rith, to some
cY.enu, c,:le . ro- ln :al .1-a-ir--

The firsi aralh (Figure fl)
shol'r's the aer'ofogical dala ol an
aEcent oi ilay 12, 1970 a! 00oo cl.{T,
al unchen-Rier1. The silnliicant vrind

aximur:l of 60 kt occurrcd ai about
f9OO n above lhe surface. All fa,yers
of the tropo- and €iraLosphere aboye
it slro,v vafues oi rvind \'rhich are cox-
siCerabfy loruer. In the lor and
rnediurn tfo})osnhere the,,vind directior1
IJ. .: 1 ar'. Oo. I ne ..ou , 'station oi tlra Zug€])itze al aboul:
fOO). aoo.- , ] . ,1

o-:_._"... o- | . /, .., ro. o
kl. Tlte rveatiLcr situation of trai: caJ
vas rrnlllrr - Loir Centr:rl nurolte.

3,6

Thc a-Ltiiudes in \'rhich th€se
values ol shear are found can be seen
fron iigures 8 and 9, It may be said
lhai eenerally srealiinA vafuee of
shear ol I ro/s/fAA n or more are rnost
fre.Luently re8istered in the lo,,rest
faJers. 1'hese values of shear are,
o/ 'r r l^s- rrequ6!r ar r-1.; uoe. offio.a .t, l.u \n. 11 0rr s,dj- , re
did noL take inlo consideration the
layer betrveen surface and 10 n above

here are sone iinaf remark6 re-
gardinA stalistics aboul the l-LJ con-.-r. il 'i- o-o o raiL s, i.r ,,..i r vnr r.1i c-r n.s or O.O. --l
or nore aro reglsLered. The rrost
frequent ones are depth$ of Lqyers
fron 25O to ,00 m. lepths oi layers
of rnore tiran 1000 n rvith vertiica]
shearings al I n/s/IOA m or nore areo. .o l. ' 6fc. t t. t Lt ..J s- .or (. : ur-f0).

r3,0
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l'he irin.L naxinun rvhich al 00oo
.,,ras at aboul f900 n abovo the surface,
flas relietered at heighls ai 9'lA' 96A
re,rleclively E70 m during ihe three
o-l r' .. 1r':n.-x:.(1l. r'-n.

vcLociiyr r,.'rich anounteC ft aA tr/s ar
oOoo remarned pxaclicaffy constani al
al L tlmes.

,!t OCoo tirc yind shear in ihe
fol'rer fayer sho,,ving a depth oi al-
most f000 m ruas aplrroxiralely 1.,
n/E/Iaa n, an..-l in Lhe foflorying
ascents, incraaseC to about 2.2n/s/t]a .

On lecernber l, 19'/0, at 1:oo
GllT ,rr'ind velocities ol 82 kt (about
\2 n/s) vere rneairured al a helght of
1f70 rn above the surlacc at the ufper
lr":i o d " r, r) "]rrk-. r'\'- o( r-rr ). n-.- i .al ./ o s. a-

10 20 30 L0 0 50 100 -50 -40 -30 -20 -10

Tem peratur ["C]]winclqeschvr. tm /secl ]RF l%l

Radiosonde 0bservation of l,4unich of t4ay 12,
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M UNcHEN 1 2. 5. 1970 Hahe tkml
12

fo. tnis laver c.me o t io be
1 n/s//raa rn: The surface lveather
6hor'r'cd a r';.?-Lf-riarhed cyclone over tie
lhe north oi ilast Gernany. A hi8h
oi atmoslhcric precsure area (an
aniicycfone) \Yith its center over
' s uLhu..l Al fs x.e1o-o .o : ^north oi Yu6oslavia. The diroction

of ihe vind at the height of tho
vlnC marinun nae 2300. lhe Ejeneral
l,reather situalion r,'as rrllzrr (cycfonic
vresl weaiher).

On Novenber 8, 1969 ai 0600 :rnd

at tzoo cl,tl there iyas observed a Lorv
Level Jel at ihc heifht of the plane-
iary boundary layer at about 75O
and 900 n respeclivelJ above the sur-
. ., r,L h r'sf l-/. -nJ ' o -.-'.o j7 rno :a n/ ( rrr- .tr). n'
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0600 lhc verlical shcar ,,vas rouqily
L,) \/s/lAA n in tho lat/er rriih a
Cepth oi aboul l5O n. nt L20o the
,,rind shear had iton., dolm lo 2.2.

,n/s/IAA n at 9oo rn of :Layer defth.

In llovcnberr 1972, there lrerc
ob€crv ed ]rarllcufarfJ distinct lov
trolospheric jcl slrears over l,lunich.
'L'ine and again, Loiv Level Jcts riih
high naxirna oi rind velociiy and
resDec Lrire Ehcaring-zones ap])cajred in
a ctcfonic lvcsl lvealher $liiualion
boqinninq ir'ith the lrLh oi llovenlber,

ao:o oi; . r-.rL or of
l,Ioventirer 17, 1972, al 12oo and of
llovcnber 13, f972, ai OOoo GMll irilf
serre as exr-inllcir.

Ai noon on Novenrbcr ,17, bhe
simificani ,ein(l maxinuo lrith 10
n/r: occurreLl aL a lleitjht oi 800 n
alove ihc 6uriace. The ljini. .lirec-
iion near thc surfacc r'/ac ncarly cast.
p r.-:-. of :h. 1,._ ro --L{j. r. ,

lihe vind turned afnosL t.o tre veEt(Ii:rurc Lli). Thc vertica.L lrind sircer.
,,rithin lhe fayer.eachinc iron the
snrface u! to 8oO n r,rae \.5 n/r./Ioa a"
Hcrc only :he scalar shear iras eas-
ured. l.he vectoi shcar vai; lo sone
axt ent, Liljher.

The surface rreather charl for
the saftc Cata oiro ed a flat cJclonic
6ystcn (ffat fory) r,,/ith :LLs center
over the northlvest of lrance. 1 vai.m
ironlj enanatinf frorn il extendcd aG
:a" 3s v:.."a. arpe-1Ldr- . o'
f-4o c prevaifed ln the noxth of the
Jarr 'ro'ri , \:r(roas -oJlh o' j

iherc 1j,,ere teriperatureE of iJ-I,o C.

On itroverxber f8, 1972, the Lor';
l,evcl Jel lras €tifl marl:edlJ distinct
(riAure 15). At 00oo GtlT, the rYind
reached aboui Ja n/s at about 7o0 nr

above surface. llhe vertical v/ind
shear in ihis lay"r rva" aaain about
\.5 n/s/Ioo n.

Thc weather siiuation of Novem-
ber, 1972, showed ihet a Lov/ Level
Jet Gituation night fast for several
.iays.

TECI]NICAL SOARING. VOL. III, NO

As a final renxark on l,oy Levef
Jets, I €hould lihe lo nention ihat
..i..p."o p or n. l:'.adJ becn o:-
scrved and sbudieC over Lh€ USA,
Canada, Peru, Tschad, licnJa, the
USSR, thc Indlan ocean and the -qnt-

l,ei uc noiv consider ihe rnetooro-
logical conditionE for dynarnic Eoar-
ing lrithin high iroposlherlc jct
strearns, cijpeciaffy lhe oolar front
j et.

Accordlng lo a definilion of ihe
llI1O, rra jet-strsan is a etrong narrov
cuc.-'r. co'r.-1 _r -, alon. a q ).J:-
horizontal axis in lhe ulper tro!o-
sphere or in thc stratospher:e,
charactcrized bJ slrong vertical and
faleral rvinci shears and feaiurinr: one
or nore vefociiy naxirxa. I'iornally, ajc'-sLr an Ll.o l--rnlJ o' '..n. n
lenAlh, hundrcds oI k:rs in widti and
sone kns in delrth. lilhe veriical
shear ol lYind is of Lhe order oi t-fo
r/. r.^ Jt, . o I ,, -rl ...ar :

ol thc order ol , n/s ler 100 lm.
Xx albiirary lorver limit ai aA n/s
is , .i -d to Li - -!- .d o: t'r- u ,o
alonf thc axis ol a jet-strean.r'

On about 50 daJs oi lhe Jear,
one has to be DreparcC fcr jcL
strears in Gernany. In order to
6tudy thc nolar-froni: jel and i[s

I DJL- -, . ru Lor 'r- -1ao a r-
craft neasurenents, nostly over
.or\-r.. C cnany, ro"ernor..- n l.-
l-: ror"- o: C _"lar) {Du,o-. ]Lr,r-
lraffe) in ihe Jears f950 Lo f952. Ii
alf cases, the uind shears in tho
veiticaf \'/ere oblai.neC rxo6tfy by
rneans of thc original radiosondc ob-
servations ol Munich and StuttSarl,

Belovr are given vafues oi shear
belov/ and above thc r'rinC maxinur[
(ttre core) oi a jet slrear based
xecleclivelJ on l9 and 29 ascente of
ra.iiosondes. The lolrer nunber of
vafues obtained above the core ras
due io the range of radar insbrunenLs
o . / la" r 'lj -'.rlL rl 'rrrr r''r-.

Shears lower Lhan about 1.0
n,/. /-aa . c-.tr' Lor

tt
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dyna,'nic soar:Lng, But very olten
there arc values betvreen f.O and 2.0
n/s/fAa n, a$ can be seen fron iable
;. Shears af t n/s/IAa n and nore
ar(: not eveD iare above the v/lnd
iraxinun (lhe corc) of Lhe jel. Verti-
cal slnd shears in the order of aboul
A n/s/1OO m seen to represent a kind
or'Lpo-r 'l nL i. :ri['r i-otosD -ricjet streans. Bui ve nust renenber
once nofe that here also rvind rneacurs-
nents r',,ere perforrned in intervals oI
a nlnute as had been done for tho
Lorv Lcvel Jet.

The trequencies of the depths of
layers at certain shears beforv and
above i:he core oI a jet are to be
secn trom table 4. l,lost oilen the
layer depth i6 about 250 to iOO m.
Layo.s of nrore than 1000 m depth are
very rare resardin:t lho shear of
intere€t hcre.

;e1f, at rvirich heights are lhese
values of shear in Dolar-front jel
ELrea,ns to be observed? In seneral
it rnay be sai.l, as our slaii;lics
:-re also oy,n, ,.a! hdJ rrp iro.j

ro I . 1n, ( ab..- ano o). te
laJer belovr ihe core of the jet
rou€hfy corre6]ronds to aftiludes be-
tfieen 5 and 9 ]m, and that above thejet'core to bci!r'een 9 and 12 1.,n.

To concfude, here are some
characteri6tic 1'rind lroliles in a
tropo6lheric jei strearn. 0n January
.lr, 1952 at l2oc o1{T, thexe \'rere
lo ,l . .lue ol sne-r ol .ne oroer
a'i t.5 n/s/IAo m in a norih-jet o.,. er
liancy in a fayer uilh a dcplh of
IOOO m. Thc fa:yer lias observed ab a
heiilht of 4-5 krn which is relatively

TABLE 3 VERT] CAL I{IND SHEAR IN
POLAR-FRONT

TECHNICAL SOARINC, VOL IrI, N0. 4

1ow (FiAure 16). Quite subslantiaf
shea-cirwere reSistered vrlthln the jel-
core as wefl as above and belolv the
lvind maximun of the jel, betveen 8.5
and 10.5 krn heiqht. Incidentalfy, on
'\aL da/, a 6i n:I can i/Lno flaximun
in the lovest trcpo€phere vas ob-
served over i'iancy, too.

FiFure 17 shows the wind 6itua-
tion over Stuttgart for lhe sane day.
Between 5 and 7 km heiBht, there rr'ere
shears of the order at 2.4 n/s/IOO n.
But afso at higher altitudes, up to
the tropopause, there occurred con-
^ d-rabl ,v-Lr,d . nprrs. --e aEair
there was a 10$ tropospheric jet-
strean vrith its naxlnuin 6peed at
2 kn above sea levef and values of
shear of the order of f.5 n/s/IAA n.

The following el(anpfe for
January 12, 1962, at 12oo GMT at
SluttSart is lypical of a so-called

I'r: no oror'L.F (l.iCure L5).
lvithin the core of the jet strearn,
there lvas a rather 6trikin8 secondary
wind maxinun as rvell as remarkable
increase and decrease of wind
strength in the verlicaf. Such ',vindprofiles occur in cerlain eynoptical
'ordi I ons x -Lcl \', e cannol o :scu-s :n
detail here. Values oi shear of the
order of 2., n/s/fAO n were ob6erved
betrvcen 7., and 8 kn height, ard
values of tie order af J.6 n/s/IAA n
above the vind maxinum of the jet in
a layer rvith a depth of rnore than
-l0OO rn.

Il is ,florlh mentionin.j [hal at
lhe sane lime there occuned a sur-
!Iisingfy slmilar vrind situatlon al
MunclLen-lliem, t.he station 200 l.,rn

m/s/]OO m IN THE REGION OF
JETS

q5-.1.0 r,0-<1.5 I,5-<2,0 2,0--2,5 25-<3.0 3,0.3,5 3.5 <4,0

JEl-UNIERKANTE 75 3l 27 I t 2 I I

JET-OBERKANTE 35 'lt, 7

TJ
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TABLE 5. FREQUENCY OF
(1960, 1961, 1962

TABLE 4. FREQUENCY OF THE DEPTHS
SHEAR ( 1960, I96l , 1962 ) IN THE

Jet-Unterkante: 39 Falle

*lt too.n
0-
250 500

>500
?50

.750
t000 1250

'1250
r500

0s-<1,0m/s 3 30 12 IL 6

1,0- <lsm/s I t6 6 1

1,5-<20nr/s 2 l9 3 2

20-<25'ivs 2 6 1

2s--3,0 3

30-<

35-<

I

-EZ

OF LAYFRS AT CERTA] N VALUES OF

REG I ON OF PO LAR- FRO NT JETS

Jet-Oberkante: 29 Fille

BELOH THE CORE OF A JET
BY PO LA R- F RONT- J ETS

SHEARINGS
; 39 CASES)

Srroo-
-5500

6500 ?500
3500

9500
!500-

10 5m

I 1l l5 16 l8 t8 t1 6 9 I 5 2

L 3 3 5 7 6 3 3 5

6 5 6 6 3 2

I 2 3 2 1

I l 1 I



jlroo-
l 2 5 6 7 7 6 7 L I

1 2 2 T, 5 7 9 s 3

3 2 3 3 2

l l 1 2 2

1 I 2 2 l I

I 2 3 2

TABLE 6. FREQUENCY OF
( 1960, t96t, 1962i

TECHNICAL SOAR I N G, VOL.

SHEARINGS ABOVE THE CORE OF A JET
29 CAS ES ) BY P O L A R. F R O N T - J E T S

II], NO.

l,.l

FIGURE 17. ll'ind
of January 3l

- - 

-- 

l(or"l .

FIGURE 16. l,lind Profi I e of Nancy

of January 31, 1962, l2oo GI4T

Profil e of Stuttgart
, 1962, I2oo Gt4T
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Editorls Note: Readers intere€ted in
other r,ork on the po€gibilities of
jet strean soaring should see the
revieir by'Kuettner and Mcl'ean in
osTMublication V; thoir paper
rf,as presented at the VII OSTIV Con-
gres;, O6ieczna, Poland, Juhe 1958.
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of January 12, I962 , 12oo Gl4T

farther east. Even the values of
shear vere alnost the sarne. Above
the wino maxinur oi rhe je[ Ehey
reached J.92 n/8/IOA n,

FlhaLly, it seens that 6cj.ent1f-
lc knosrfedge as $elf as technical
condltlons have nor,v reached a fevel
vhich seeEs to pernit the practical
exploitation of atnospheric shear
strea.ns for dynanic soaring.
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