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SummarJ
The measurements of sonre nrercorological parameters and

comparison \ irh the I D th€rmal model are preseoied. The
meteorological Frametcrs (tcn1perature, relalive humidity
aod liquid water conicnl) and the flightdata (vert ical ac.clcr-
atior. flightaltitude and spccd, pressure rate) $€re recordcd
during the PUCHACZ SZD 50. SIAT and CESSNA-20?
flight!. Ihe expcrinrcnts were carried out in thcnnals. shnl-
low cumulus .l(uds rnd within vicinity of them rr Ccntrul
Anatolia. In ordcr to prcclicl the spaiial vniation olpanrr
eteh radi(rondc d.tln sere applied for 1 D rhcnnnl rodel.
The m)dcl rcsults were compared wilh thc obscrlalior
i:sults and the deviation between thc Lwo is less lhan l0%.
ln order 1{r predict the tcmpo.al variatio of meteorological

parameters, some Inodifications arc ncccssary in the model.
This has been poltponed to thc ncxt (udy.

l. Introduction
Thernrals are conveclilc clcmcnts thal rise over ground

which i! hcrrcd by rrdiation. If they reach the condenlation
level the) bccomccumulusclouds. CumulLrsclouds generally
hokl the n in moi(urc conlcnl in rhe atunospherc MASON
(1971). Thcrnnls and cunulus clouds have positive vcrticNl
velocitl scgmcnts usclLrl lbr glider ilights SCORER (1978).

Thc purposc olthis investigation is lo undcrsiand thc con-
lcclile structure ofdry thennals and cumrlus clouds, and to
nnpro\€ the measurin8 techniques. our primary measure
menrs were made in centr,rl Anatolia in 1983. Thev were
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nride during flishts ol gliders .lnd aircralt which werc
cquipped wilh the nrclcorologicrl sensors. Lrst two meas
urcmenls $cre carricdour in ScplcrDber 1985 rnd lvlay 1986.

Du.ing rhe flights. air rempcrature. rclatite humidity.liquid
$ater contenl and fliSht dita werc recorded in thermals
Lrnd shallow cumulus clouds (cumulus hutnilis-cunNIus

2. Procedure

2.1 Me$uring t€chniques

l hc eteontogical pnrametcrs and llight dat which were
.4orded arc listed in Tablc I. which also shovr's tcchnical
prcpcnies ol the dda records.

Sensors *rre mono(ed ncxrlhelitol statit tubeon aCessna
207. During rhe Sint. Glider (PuchacT SZD 50) flights. thc)
\!ere mounted over thc side window ln order n) measurc the

!€fical accelcration of the air, the accclcromelcr was mounled

al rhc inenirl cenlcr of thc aircrafi or glidcr Valucs of the
paramerers were rcoorded lbr onc minutc inlervals- Thc
mcasuring period ranged bet$€en 20 and 40 nrinules. Thc
rcsolutnn was bctween 1.3 kln aDd 1.5 kmdurin8 the measu.-
ing period. ln order to prcvent mcnsuremcnt er()rs. lhe nighl
lelocily rnd altirude wcre kepl consbnl.

During the obsen ation convccti!t activities were domimnt

rt Inonu. Especially cumulus cloudr wcre obscrved in l7l8
of Mdy 1986. The thormal dianetcrs were approximately
anl0 mercrs al the altirude of 500 nrclers above mcan ground

leYel ln addition. liquid \€le. content of cumulus clouds
was neasurcd al thrcc dilferent levels (top, middle and base).

Also. thcir diame(rs werc nol morc than 1000 km.

2.2 Anallsis of data

Thc tcmperaturc, rolarive humidity. totalwatcr conrent and
t)trlmoist slliic energy varialion were analyzcd in rhe rhcr-
mals and in thc licinity. The analysis sho$ thut rhc rhermal
segments coincide !vilh the peak valucs ofthesc uriables.

This kind of amlysis were al$o crrried out ovor lhe lake
(Washingbn hlc) ro investigatc rhe convectivc clemenls in
thc surtace IaycTKATSAROS (1986). Thc flucuations ofdry
and wet tcmperature wcrc recorded in. and in the vicinity of,

Thc ncarest rudiasonde daln (Ankara) wc.c used to appu
lo lhc l-D themll model And thc model rcsulK were com-
prred whh thc observriions MKER (1985) and TELFORD
(1976). Thc lbllowinS assumptlons wcrc nade inthctheoreti-

,.) Thcrmals or cumL'lus cloud, fl:( rn a (,'nc
ri) Thc enrrJrrnr. nl rs J !u rJk(n rnlc J(\ '\rn(

Palameter Instrument Mcasorement
Ranee

045 dcgrees C
&t00%
+l-39

0.5-1.3 g./tg

Resohtion

TemfjcraNrc
Rclali\€ humidity
Verlical acccleration
Liquid wa@r content
Right spccd
Flighr altitudc
Pressurc rate
Recorder

Thcrmocouple
HM- 14 Vai$la
DC.9l97 t-4t93
Heated ptwire

( PUCHACZ- )( srAT- )( cEssNA 20?)
cR-21

0.1 degrees
0.1% RH
0.01
0.1

9 channcls +/- 5 micro V
+/- I mili V

TABLE I
]'I{E PARAMETERS RECORDED DLRING FLIGHT
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The equalions ol lhe nrodel are given belo\

rl Cotrscrlalroi of masrl

d\! +n", .,,, '
a : Untraiinerl coefiicicnt (d = 0.25)
Nl r N1ass (kg)
/ r Heighr ('n)
r : Rldius of $c thcrnal or cunrulus clouJ 0n)
p. : Air densit) ol cn!ironnrent (kg1mr)

b) lbial hunridir."_ equrli(m:

{lrQ ) 
= +,.,., u(tz__

Q. r 'lbral humidity conlcnt ol thdrmal or curnulus cloud
(kgi kg)

Q. : lbhl hLrnridity contcDt ol cn!ionnrent (kg,L8)

c) Totrl n()ist sktlc eneryv cqurtion:

J(\lH )
Ll7 '

H.:Totalcncrgl ol thenmlor cloud (Ji kg)
Hc r 'lbral cncrs) ol environmen! (.1/kg)

d) Momentum equati('n:

d(MwJ 
= an f, f (," p.)

dz .l

w. : Vcrticil velocity in thernrils or cuo us clouds (nr/s)
g : Gr:rviirtion dccclcrrlion (mrsnr)
p. : Density of thcrmrl or cunrulus cloud

'lhe ftnlowin! assunrptions \!crcrnadc fbr the boLtndary ot'

rll,rmals or curnulus.ktrrds:

thc inirirl condrlions lbr spacc \krirblc z:

{) : t)
H.:H.

The initial condiLi(Ds lirr time vnriable t:

q - 0.01 kgi kg
a - 0.:5
r = 100 m. 200 nr. 500 rn. 1000 . :000 m

The t](xlclsas apt'lied up ro 700 millibrrand rhc h.ighr lafia
rio'r of parrmetrr\ arc given at the Frgurc I

3. Resulls
In Figure I \c can see the Slnihr pRrliles for total sralic

moisi energy. lotal wrter content and rcrtical !elocity pe!
lilcs in the nals and cumulus clonds

ln lirble II the conrprri{)n bcnveen obserralion and Drodel
results is presented. Exccpt ft)r liquid water contcDt !2lue, itre
rrodel calcularion errors rrc lcss than l0{. According to rhe
,.d<. r.* r.r,. lrrLrJ s.,ler.ur)r. nr \,.11. L louer r.'r rll

obseration lrlucs. This was artriburcd to the facr rhar thc
dr)plet spec(rum olthe.buds is omiued. l hc other sourccs
oldiscrepancy can bc listed as lbllo\rs. Bcclusc ofspace and
time variatjons bctwccn the observarion point and rhe dara
lltlucs used in rnodel drlcuhtion! and nreasurcmcnt enors:

i) Thc ftd i{)sonde tura applicd lbr the model are lbr Ankam
observarion starion. However. lhc night cenier is 250 km

ii)'lhe nreasurcmcnls nrade rn rhe alicrnoon were nken at
I . ','rie rnre r, rn. -J., ", rde d.'tJ. 8,,r.

urcncnts were made l\o or three hours carlicr than the
radiosondc obscNations.

TABLE.II
TH! COMPAR]SON BITWEEN OBSERVATIONS AND N4OI]EL RESIJLTS

Lil

l!!!r:r9r

Tokl orni rt r.ncrsy (trsl

r olrr I dd (fud lk8/kg)
2
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Hgure I
I -Dimensional f hcrmal Modcl Results. (17.05.i986i

1200 cMT).
a) The vrriation ofthe r.dius of lhermal or cloud as:r funcdon

of height.
b) The varialion of the tcnrpcrature in lhennal or ck)ud as a

function ol beigh!.
c) The lariarion of the rclatile humidiry in thermalorcloud

as a fundion ofheight.
d) Ihc variation ol thc tolal humidiry content in thermal or

cloud as a lunction of heiSht.

(l)r = ltx)m. (2) r:200 m. (]) r:500 m, (4) r = l(mm.
(5)r=2000m.
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Figure I (continued)
I Dimensional Thermxl Modcl Results 17.05.1986:

I2fu GMT]
e) The variation ofthetotal static energy in thcrmal or cloud

as a funclion of height.
r) The variation ofthe vertjcal velocity in lhernal or cloud

as a funcrion oi height.
g) The varialion ofliquid wntcrcontenl in ckrud as a function

of heighr.

iii) The ourput voltage vahesofdevices were arranged for
the data loggcr Thc crror caused by resistants are 5%.



4, Conclusion
lD thcnnal Dndel can bc used tbr predicting $e nelcor

ological parameters in thc $crmals and shallow cumulus
clouds. Tbis modelrlso giles someinfi)rmation about slrength
of thcrmals and humidity fntential ofcumulus clouds.

ln thc se.ond part ofthis rescarch, we plan to calculatc the

time wriation of the meteorological parametcrs and omparc
ihenl wiih rhe theorclical resulls.
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