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Summ{.y
By em ploying the ne3s urenen$ ob Lained du.ing the fligh!

of a slider which is well equipped with mclcorological sen-
so.s, somc irfo.mation w3s oblxined aboul lhc low€r tropo,
sphcre and in particula. about the almosph€ric bounda.y
lay€r which may be extended up 1l) 1500 meters due b thcr
nral inslNbilil} Since these measurements *er€ obtaincd in
cl€a.sky as wcllas in rhernralsandin thevicinity ofclouds, it
wxs possiblc to invesligate the vertica I xnd horizon ta1 compo
nenls ol air vchcity. relative hunidily.tnd temperaturc cor
recled for spacc and tenporal varialions. The influcnce ofthc
developnent ol convection have xlso been evaluarcd. Thc
compulcd height pronles ofthe mixing ralio and lhe vc.lical
compon€nllo. rhc air vclocity lave shown a marked similar
i1y.ln addition, sincc it isessentialto lind thermah in the air
in order for gliders 10 bc soa.ed a knorledge o1 th€ temporal
varialion ol relative humidily can be used as x thermal indi

l. Introductiotr
This rcscarch. which wrs besun in June 1983, includes

only lhc tcsl m€asurernenls rnd fiNt rcsulls. The purpose ot
this study is to improve the measuremcnt tecfiniques, to in,
vestigate thc correlation between the vcrtical air velocily and
speci6c hu mid ily an d to identify the thenn al scgnrerts. Ther-
mals lransporl hcat. momentun, moisture and turbuleni en-
ergy from ncar lhc surface uf into the overlying mixcd layer
as they rise (5. 6).

2. Description of the experirnent
The neasu.emcnts vere mado du.i.g forr gljdcr nighrs.

Thc first lwo flights we.e made August 4, 1983, whcn warm
air was existing a1850 mb level(Iisurc l(a)).

Thc mean horizontal velocily was slisht and occasioralty
mod€rate f.om southlcsi. The lasr two flights $erc made in
cooler air in August 25, 19i!l (FiCu.e r0)). Themean veloci,
iy was modcrate from north in the morning and iron nortfi
wesl in the afternoon.

During thc 6.s1 llighl, a lcw fai. weather cumulus vith
bases lrt,1000lcct were observed. These clouds bccame bro
keo during lhe after.oon because ofstable st.xtification.

Two pilol bNlloon observations wcrc also made for compar-
ison wilh corrected wind velocily (Fisu.e 3).

3. DefiDing ! thernal
To d€line a thermxl segnenl some mel€orological paramc

rem havelobe measuredin thermaLs and sonlein lheenviron

nenl ( 1,2,3)- Theonrls were idenlilied by requi.ing that hu,
nidily be equal 10 or srcatc. than a r|reshold value (4). The
thermal lhreshold crilcria wcre chosen as one quarler oi thc
stan&rd devirlions of spccilic humiditx relalive humidity
and polential lemperxlu.e of rcmporal va.iations (Figu.€.1).

Srandard deviation of specific humidily was calculxled
from twodiferenl seclions *hose ffighl palhs are 27 kn rnd
16.6 km long. the nighl alliludes bcins I 140 m and 2100 m
(abovemeansea level). Figure 4 shows thal.elative humidily
is the best indicator oflhermrls.

lf we choose a threshoid value of dRH/4. data points be

Figue l(.). 850 mblcvel Aususr 25.1983.0000 CMT.

Figur€ l(b). 850 nb l€rel Aryusr2s,198j,1200CMT.
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lwan l3 dd 17 a.e thcrmal scgmenls. According to the
rhr<.l,old , 'lue ul RH. JJrJ po:n. b<rs.e. lr J.d tc Jr.
lh(rndl\ecr k nl.. B. rrrrg rr< qu,rreth,e.hoJ\alue,ri
'ru,rrdr \..urn. \eJIlors m.rt h:r< bce, irrotr(ctl\ cld*ine.rJ\ lrrrJl rFiSUres5ando' S,milJrr). in J.h(r jrt.un\vr
lhc l,me.cries thcin"i,ser( p"^h bt). tJ5\it.d ". nun.,h<l
mrlsb(c use ol lJrre *Jle vdn/t,nn(

Indeed forclassiiyins the tine se.ies into thennal.rnd non
lhcnnal section it is neccssary !o havc at leas! onc data point
lbr cve.y 25 mcftes according ro Lenschow (1). We did nor
have the new data recording systen, and we could oniv re,

.ord nrnc. fJr!merEr. (,c,\ J5,, mcr,(. I .rim ,.un ot rhe
,fcrmar crrrdJlerblrs mJ\ bi |osihte b, anu,\ /rng dlrd on
r her nrl\ we uh.er \ cd rnc nrt.. oer ws6a. 99.i16 r6u9 r..l"e\dur.npt.(rll,rd ndJuur hfiighr, rsu.e4, lndcedrhc('rAe crecr\ ot rt(r1rJt\ : re jrnrc J1r, rhe c"rr ,rnnenr
ause( oecr(r,e o i umidir). I.or thr. rr:r.on $( c r e{imlr(
Inc..mJuer lr crT:,t 1nd rhe .cgmen, shrch is fJscd (dn be
rn lhe rnrddre or th( cdgc or thu rhcrmdl.

4. ObscrvatioDat resulrs
Thc pdr"mercr, rcre tdier utcr rhc tor tyrnp lnonu R.

I.on d-nng lb-r sl,der fi,gnr{ t/. H, . trrE ;,riiude\.,r ).0

Figur€ l. The lariation with rlritud€ ofhorizonrat lir retocfty, Au,
gust 25, 1983, ll:42-12:07 rm.
, = according to ne,sur€Dctris
x = accordins to Eknu q,ird
.= !.cordnrg to pilot baloon obscrvation.
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Iigure l. l€mnorrl raridrion\ of fliEhr ,knude. ,rt,rivc humidnJ,
sp((ific hunidir! rnd prtcnrist rempc'!tur.. Ausu{ 2i, t08i.
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-Figx.e 5, Tempore l va riation of .etriiv€ [trn idity; Au susr 25. 19a3.
(l) data recorded, (2) 7th des.ee potynom.
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Figd 6. r'.nporll rrBtim of niSbt rltirudq Aug6t 25, l9&1 (4th
flightl.(l)d!t.r€cordcd,t2)7thd€greepolynom.

rnd I000nrctres(rbovenreansealcvcl).lhe) liefronnoah-
easr rnd soulheast and b€coDre a barricr ror:rir now. When
rhe flow is pcrpendicular to the hills (whcn ir is trom north
wcst), thcslope updr,tft is sood for soarinf. Ifrvo consider thc
dominant wind dircctaon durins rhe acrive Friod ofrhe Air
(:lub Nl lnonu (bclween April .1nd Octob$). acco.ding ro thc
sl! lislica' rcsuhs of 4l ycrrs, this region is vcry good for slonc
updratt as nruch {s thcrmal updralt. During rhc arird lligh(,
n)casurcm€nts wcre taken in bolh parrllcl nishrs ro hills
(norlhcasler to southwcstcr) rnd perpcndiculxr nighrs lo
hilh (wester) b€lwccn 340 and l-100 mclres. Wc besan to
rccord lhe mcasurcmentsrl I 1.,:12 r. Thcdrtl points hetwce.
I ard 2Trcrcovcr Inon! Phin. b€lwecn 29and.1l wcreovc.
Arap Vnllcy and bcl*ecn 28 rnd 48 wcrc orcr the hills ( Fis
ure 2). During rhc third flight, potentirl tempe.alurc laprc
rares at rhe p('int ol l9'r'and l2"d and l9r"xre given in Table
I.

W? obseNcd lhc hillxnd vrllcr' polenliall.mperaturedif-
forcncc ro bc 0,52oC/ 1 00m. t igurc 7 shows thc verricrl vrri'
lionsol lemp€.ature, rcl.ttivc humidit). verticrl air vel@itli

miling r.rtio, prcssurc nd dc sit).
Thc dalr refcr lo par{llclor traverse lliShls ovcr thc north

side 01 lhc hills. Alrcr thc su'r rcsc conlection clivit) devcl
opcd A1 6rst ho.izonlal visibilit! was 6 or 8 km. but thcn il
incrcused to l0 knr. Rehrivc hu ridity of air ove. the hills
chrna€d bet$c€n 48% lnd 6li?.. AIle. i p.in.. clouds wcre
hr.,(r1 Jnd n., Jl {J. su ( nhs({(d .,trcr .) r Fr

5- Rlrulls
ln rhis stud!', il was concluded lhal wc crn preler reklivc

humidity tinre $ries as an indicalor ol lhcrnuls Accordins
k) our rcsulls, the vdrirlions ol thc nrixing rdtio afd venic{l
ajr vebcily *ith altilud. ar€ rltu v€ry s;nrilar.

We plJnicJ ru uki m, rE,l:,r.. ri,l- Fr.,rer *(ur.,.) in

'hblc l. lotcnli.l tehpcrlure
fttr dincrcnr dila poinrs ( rhi.d flight)

Fiarrc 2. Irliel't p!th, Aug6t 25,1983.
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Figu.c 7. lrrricd v.riltiotrs ol somc neteorologic prr.nciq.,
Atrguit 25. l9t3.fou.th flighl.

and around lhcrm ls ind cunulus. Wc vill cslimrlc rh.
medn vcrlical airlebcil] i thcnn!liand iivcstig lethc role
of cntrrinmcnl on the dlnami. st.uclure ol (hermdls nnd
cuIr1ulus nrechanisln ard comprr. *i1h thc rhcorcticrl !nd
expcrirncrlal rcsull. As ! rcsuh of this rcsca.ch \yc Eill im,
p.ove a nxxlel $ eni'natc thc lcrtical dir vclc'cirr- in therrnrls
and, rlso. using this rodcl somc basic inlonnali(xr nboul thc Ithclnals qillbc providcd to rhc OUder School
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