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StrmmrrY
Mersurcmenls ol somc rreleorclogicrl fdttmclers (len

pefuturc. rchlile hunridily and sind sleed)rnd llight datr
(lliSht dircclion and speed. rltitude, pressure rrte ol chrngc)
w.rcobl.inedinclclrskyxsscllasinlhcrnrdl!aidncx.lhe
vicinit) ol .l(rds prrlictrlarly in the atmoslheric boundrry
hver durins thc night ol d glide. (PI-TCIIA( Z). lhe tlpe
xnd moufling design ol lhc inslrumcnls used in thc crperi
mcnls trrc.xpl.iied Al$ our fhns lor thc ncxl nrc)surc
ri (n . ,rJ .'n
Irnk hrlc t'eei dscu$ed.

l. lntroduclion
Thc turpose ol th is tcscN.ch is lo i.rf o'c mcasu.ing lech

diqucs rnd Lo idcntify thcrnrxl segmcnLs. tlillereil Procc
durcs hrve been uscd to investigllc slrtclure ol lherrnrls.
Some oJ thesc includc di.clr1 .rc$urcmcnls b! .rcans ol !ir
cr.11. rethcrcd b|lloons rdd to$crs and rendc scnsing b!
rcoustic $under\. Iidxs dnd rrdrrs (6). tlc.c we $ill onl!'
discuss thc glider mersurcmcDls ol somc mcleorologi.rl p!
mmcters lnd 1li8h1drL!.

2. Sinulatiotrof .xisymmelricthernals
A thern.rl is. mrss ol wrnr air risiiS lrom lhd ground

w.nned br- sunshinc. ]\ thermal nudc visiblc in wrrer nisdn
bles a cumulus cloud. We tnso obscnc lhtl lhe lhcrmrlgrows
in sizc as iL moves lcrti.xll}! brl relriit roughly the sane
shapc. Il is re,rsonxblc to $rppose lhtrt rll thcrmtls le.d 1o

tlkc !p lhe \.rmc shrl)e. $ilh lhe srnrc mcrn lelocity rnd
densily djstributions. All lhe velocilics. ircludi g lyficrl
cdd) \elocitics, will bc ddLernin.d by thc toltl buo!rncy rnd
overall siTc oi lhc lherfral (8)
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If R is dciined as the radius ofthe largesr horizontal cross
sect;on and v is !c, lhe vertical velocity ol th€ cap or uppcr
most poinl oi the thermal, lben the exPerimenlally dcter
nined C is approximately equal to 0,14. This analysis is valid
only if the Boussinesq approximation is valid and rhe accel-
erations of the fluid are small comDared wilh s(8). Since the
fluid accelerations are produced by the buoyancy forces in
the lirsl place all we need ro ensure isthat

laken fron a few meters ofthe surface oD up through the lop
of the convective boundary laye. (or mixed hyer)- Theglider
provides a low air speed ror hish r€solution measurements.
has some advantages in the plac€ment and ease ot mounring
of equipmenr, and also is free from th€ problem of motot
efect (4).

l.l lnstrumcnts and mounling design:
M ounting design, lype and accuracyofthe insr.uments are

given in Table I and Figure 3.
I 2 Correcled {ind veloc;ties:
The sind velocities measured by a slidc. have to be cor-

recled- To rer!1ore thebiases ofsind vclocities the procedure

siven below is followed ( 1,l. 5,7).

a) Vertical ai. velocity:

wApi the veriical air velocity relalive 1o the glider (mea-
sured by hol-wiie xnenometry),

(2)

Thc thermals were sinulated in a walcr tark by using
milk, and the photographs of its successive positions sere
1ak€n (Fisures I and 2). The value ofz al which R : 0 ca. be
delermin€d.Ifwe plot 22 againsttime, {efind lhal lhepoints
lie on or very clos€ ro a straighr line.
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!ipurc 2. Onlline\ or \uc(c\sir. noqilion\ or rhe lh€'nal drssn fron
fl;. B€lo*.r€ plotlcd grrnh<orz2 NE in{ lim(.

3. Me$urements in the
Ntnosphc.ic boundary laYcr

Paramcters *ere measur€d al the Tu.kish Air j-eaguc

Training Ccnter (Eskisehir) on 5 and 25 August l98l Th€
PIJCHACZ SZ D 50 l. vhich is uscd in the exDer;menls, is a

rwo seater glidcr wilh normal performance (9,10)- The air-
crall or gliders thicb are sellequipped wilh meleo.ological
s€nsors havc been preferrcd. Thus, the measuremenls can bc

the verlical glider velocity relative to the g.ound.
(measured by variometer),
the vertical air velocity relalive to theground,

b) Horizonralwind speed:(see also Fig. a)
TAS: thc aircraft velocily relative 1() the air.
TH: the aircraft orientation a.gle with rcspect to lrue

th€ aircrali velocity relativc 1o thc eround,
the aircraf! orientation anglc with respecl lo lrue

GS:
TK:

DD I I hon/on'al trrrd Jirc.tiol Jnd .elJciry.
DA: drift anslc.

4. Itrstrunents aDd neasurements planned
to be included in thc n.xt nissioD

w( plllne,l I" in\ c risrrr I lc 
'chri"n''rir 

hcr$c.r '.ri"u
meleorologicrl prranrelers in parlicula. wilh vertical vcloci
ty and liquid vater conten! (in sunmer 1985). Also the me.-
surementsresultssillbecompa.edwithlhelheorelicxlverli-
calwi.d velocity and liquid water conlent will be calculxted
by onc dimcnsional cloud model.

The micro compuler will be uscd toevaluate thedata. The
data.ecordins syslen whic| |as l6 channels, js to bc used 1()

.ecord the data in one second inl€rvals (l l).
4. I Meleorological pxranrelers
The lbllowins meteorologicxl paramclcrs will be recorded:
a) vertical wind velocity:

l. flight speed indicator

5. lemperalureindicxtor
6. humidily indicator
7. horizonlal wi'ld indicator (speed)
8. horizontal wind indicalor (dnection)
9. hot-wire ancmomeler

I L horizonbl wind probe
12. relalive humidity and tcmpcrature probe

Fiqu.e 3. t-cation ot insr.un€nts.
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'tlble l Basic plranetes measured
.n PIJCHACZ SZ D 50 L !4lery!"I

lliChl altitude

tlM I,1-Vaisala

(AE400 36T)

(A! 400-36 T)
PUCHACZ SZD 50 ]
PUCHACZ SZD 50.]
PTJCHACZ SZ D 50.]

PUCHACZ SZ D 5l]-3

-5 to 45oC
{J lo l00vi RH

0 30 m/s

25-140 knots

t0.15.c
I% RH

- DISA 55 M rystem witfi hot wire probe (for laking nea-
surements in clear sky and th€rnals)

- DISA 55 M systcm with hol-film probe (for taking nrea'
surements in cumulus and cumulus congestus).

b) Relaii'c humidity and lemperature:
HM 14, Humicap Humidily Meler (vAJSALA )

c) Liquid Nalcr contenl:
wc sot in touch wilh Prol. Dr. aufm Kompc (who is a

rcrircd professor lron Bonn Urilcrsiry) to mdke the Hot
Wirc Liquid Wiler Content Meter (2). We add€d r whea!-
slone bridge 1o the circuit of probc and calibrated 11 in an
opcnvind lunnel. Two Ptivircs(cach aboul I n1.long) wlic|
arc wound rround an insulating cylinder made ol tellon act
as eleclrodes. The space bet\vccn thom is frlled witt lirhium
chloide. The 1eflon cylindcr is placed in a iube which has a

slot wilh an area ofapprcximalely I cmr.
A brasstubewhich has d siol ollhe S3mesize as tlralolthc

r.rcr i. u{ d 'o c .lrbr1 e rhr r-n5. In rn vp<n
wind !unnel. A ficce o1 blolting paper, which wrs teighed
belbre and aftcr thc erposure. was placed opposite 1o lhesiol
within the lubc. This syslen {as planncd paxlicularl} tbr
laki.s sonrc mcasuremcnls ii Cumulus and Cumulus Con-
geslus Dianrctcr ol droplets was €xamincd by using plales.
coated Silicon Oil or MgO, and an optic nicroscope. The
dropl.t spcctrum wxs coivenient *ith thal ol Cumulus and
Cumulus Congeslus. They a.e bctwcen 2 tnd 180p.

4.2 l.lighl Drla
Onc slider (PUCHACZ SZ D 50-3) rnd two ai.cr.il

(Becch Crall and wilga) will bc used 10 lake thc data. We
plan to rccord lhe lbllowinS plramelers.

fliehl velocily (direction and speed),

vc.tical displacenenlvelocilyof lhe aircr!f1,
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