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Abstra.t
An .ttempl is madc to compn.c gliding fields in dillercnl

counlrics under diffcrcnt climalologicxl reginres in rehlion
lo their thernrl convcction sorring polenlixl.

Until noi r complele physical intcrprclation res!lliig in a

phlsicrl laclor lo be.elaled lo each othcrcould not be lbund.
Bu1 : nunber is given. combin€d our ol dilT.rcnl physicrl

lacton, Bhich represenls the soarable pcrlornrancc ol d r.
gion in donthlr- order.

Introduction
For nore than lwo decades cenlral Europcan glidcr pibts

like 1o tavel sonretinres ib. nrore than a thousand kilonrctcs
1o reach gliding lields, mostlv in lbreign counlries, sfierc lhc
soaring possibilities arc belter than home. Some ol lhcm
havc aherd] dcvclopcd ! cnlc.dar ol ahere 10 go in rvhich
sc{son. Dcninations arc Scandinavia in Mdy rnd JLrre. ccn
tr{l France in July.nd Au8un, with thc same period being
valid lor l1aly dnd Sprin Rcasons lor this are ol course cli-
malologicrl lactors. such as numbcr of days $ith suishine
rnd ol precipitrlion and the amount ol it, ctc. The wholc
considerations ar€ r€slricted lo lhe wann scr$n onll

The $oss-countrr Feather r€qunem€nt of r glider
Afluxofsensiblehealof allexsl?pproximrlel) l50W/m,

is ncccssar) to prcdu.. thonrals ofmore thrn 200 m in dirm
clcr end oi I m/s b kccp a glider alott (l inderrann. 198.1).
Lvcn il thcrc is srnc corr.lation bciweer the vertical 0ux ol
l, 'r.-'lrLr(\dr'..'l'(l '. rl..\cr.,.J "r' iol,,(r,.u (
l.lion belween the .ve..gc cross country speed ol a glide.lo
the lc.licallelocily lo be grincd.

Fbr r (lirus: vR(k.A):401n ' 
(M/S)+60

For thc following simplc considcfulion wc assume a conslirnl
J"ilr (1(rdi t" rId n.,1. ll,:'. ,,.Jr'. rhJ. hrr ..emJ ,,,.'
shorl thenn{ldd} rcduccs thc nrdxinrunr cros courlr}' die
tancc in relNtion 1o snrllcr cncrgy 1o a bnger drt, Dne 1l) ti
high s€nsible heat nux. r hst but rchlivclr- short lask can be
llown near the equrtor l2hourssu.shilc{c.g Kciydl9l2
Wo.ld record ]00 knrl, bul yc.) lons trsks arc posihlc in

l)olxr regions such as Finhnd in sunnncr. Ihcrc lhc durxtion
ol sunshi.e ca. reach 2.1 hours in sumnrcr, havins r thcrmal
activiryusabletbrgliderslormorelhrn II hours,shich cNn
cnable l'lights ol more !h.tn I000 km lo bc mrdc.

ReSarding the known solar radiarion il thc uppcr linril ol
rLr( J.Lo. t\ere,n.r',,ne,lrm( l ( \,.u(. i1' l r''gi. n. Jrc
bctween I0 and l2 kwh/mr/day. Thus. lhe only difiircnces are
thc lc.glh of the day. thc intcnsiry ofradialion, and thc rvrihble
radiltion at the !tuund. This radiation energl is distributcd due
lothc $dhce energy ballncc inlo evapo tirnspirdrion, vcnic^l
heat tlux, and soil helt flu{. This, at lean, ; derennincd bv
all factds to he known !s climatological ones.

Sensible heat flux and v€rtical tenpernture p.ofile
T. e. .n,"rc rl c.Jrrins l.' r(r1,. p\ o1 .' d l. 1.,\.\ scn<r

ally a o.ning vertic.l tcm pcratu.e a.d hunidily profile !nd
the verlical llux ol sensiblc hcat are Drost.ssenlial. synopric
changes no! !o bc disregrrdcd. Pfiysi.allv. the verri.rl slruc-
tur€ oJ the ahosph€re is thc rcsult ol tcnrperxture a.d hu-
nriditr-. rdlection, lhe dynrmic lorccs includine divcrg.ncc
dnd convcrgence- and the lluxos kom rhc suriaccs. Lncrgy
balan.c al thc sround is k.own as : S+B+L+V:0. 'Ihis is
gole.ncd by a lot of climalologicxl 1aclor!, and legellrion



Bul il we kne* lhe verlical tcmpcraturc pftrlilc xnd thc
v€.lical sensible he3t l'lux as nost inrportrnt parrnrctcrs, rnd
il we had strlislics ollhose paramctc.s lor thc mosl inLcrcsl
ing .egio.s. a soaring clinrrtolosy sould bc much casicr

A verl ical tem peratu re tronlc and scnsiblc hcrl nur would
gefernlly be suiicient to knoi! lhc vcrtical exlenl oi lhem l

convection Thcn it is possiblc tocslim.lc lhc verticdl velocity
nvailxble to Elidcrs ( LIN DSAY/WMO 1976).

Therc is no ovcrrll nrtislic rboul norning verrical sound-
inqs, and onlv r small numbcr oi enc.sy bahnces r1 rhe
surlxcc is knosn. So r merhod hrs to be developed lo.rp-
froach r physical cxpldnrlion b] rvaihble dila. Such esli'
mllions hrvc bccn made lor clinrdlology by maiy authors

KnoBn dilTerenccs iD soaring potential
CenlralEurope is knoln tohavc vcrt changeable wealher.

Especially Aprilsonretimcs prcduccs condilions {irh a soa.
ingpolentialolmorcthan 800 knrs triangle. Thatis the resull
olcold air advcctbn coming under subsidence. The quality is

sDpprtcd by thc lack ol evrpolranspiratioi duc to thc sca

sonablc undcveloped vegerdLio..
Looking ior lhe cross countr! aclivitics as N prool lor so!F

ing qudUty, Tnble I gives a compx.ison bctveen Oerlinghxu-
scn in Norlhern Gerrnrnr rnd Fuenlemilano\ ii Spaii.
Fuentemilanos is 1000 m ebovc msl. The wc!lher is genefully
governed b] the Meditetrxncrn sumnrer anlicr-.clone and x
hedt Io{ in soulhern Sfain.
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'l hcsc sorring dNla us! be conrparcd {'ith nreLcorologicNl
dxta, which.rc available in nofthcrn Gcrmrni including 12

ll Ia lknnover radiosond€ a.d in Sprin b] crreiul recordiig
olgrindble hejgh!s abo!e sround. clouds, .nd ver(ica; veloci.
ty ol Lhermrls. The heigfit of dry rdirb.tic hpse nle, and
brse 01 cunulus clouds. wcrc sumcienlly comtuted rith thc
sounding!, nraximum tcmper.lure. aid dew Nint. lt could

be shown thdt thornrxl convection 1o bc sorrdble eiisled,
whcn mo.e thdn 5 hours or sunsfiinc wc.c recordcd.

Figu.e I shows in a .umbcr ol crses lhe verticxl extcnt ol
conveclive lsyef abovc sround. The corelation bclwccn
thcsedataandlhoscolTablclisconvincins. thcrc are 2 to 6

dils when .onvcction lo cloud basc is higher lhan l000tr
Gnd at I,ucnle.nd noneoithis hcighl in W. Ce.ma.!

l.igurc l: Numberofcrscs ofconr€ctircl.tcrs lbor€ ground in height

from ground to I km
fron ground to I kmlnd 1,5 knr
fron ground to 1,5 and 2 kn
frcnground to 2 {nd I tn
fron eromd to norc thln I kn

Conlcctire lay€r counts to CCN asnraxinun

iruil
ll
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Colst.uction oIa thermrl cliDatolosy ind€x (TCI)
As shown bcb$. theroral qurlity can be €valuaLcd as I

combin.Lion olv.rlicdlllux ofscnsibleheal and ol thc verri,
crltcnrpcrature prolile bcing lhc para meters ot 6 rst order.Il
is knoln thxt a lffge he.t nux rheN l vertical lcmper?lure
prolllc substantiirlh. A wel vcrlicxl frolilc will inhihit i note
worthv amount ol sensiblc hcxt flux due lo cldrd coler For
$rringquxlities. I 2ocldsolcunulusclouds!.cnrostlavor
ablc for opli urD verticxl vclocily and loc{rin8 ol the.l)als.
hvcn lor cli rlolog! onc should }ave .n idcx ol nolenljll
cbud b!se. Il cunrulus clouds rend 10 overdcvclop 10 cumulo
ninrbus then ftinlrll will l)c rroduccd ro bc recorded rs drys
*ith rrin in climNtobgic,rl llbles. Evcn if not rll rainl.ll is

Iroduced due lo thc cxistcnce ol cumulo likc clouds. bul .lso
tu rdveclion (w.nn lronts lbr ex!mplc). sonr. r!i. on thosc
d!!s $ill bc ol cumulus origin aid lhcrcidc gives ! Iinl on

No fuin $illmcrn dry thcrnrals 1o. high pcrccnrrge. Now
th. nrost i rponrnl physicxl prrl reters, such ns verri lhert
ilux. vertical rempcrxturc prclile, cloud brsc rnd cloud coler.
nrust he subniluLcd br xvrihble drlr oul ol clihrrologicrl
tlbles 10 .cFrcsenl lhc sorring l]orenliNl in climrtologl.

Availablc monthlt dntr
Bv the axinrum su.fucc tcrnperillure .nd lcmpcmture !1

thc 700 hPi le\el r vcrLicdl tcnrperrru.e profile crn h. conr-
pul€d (laple rrle). I:or ficld elevulions nrore lh{r 600 .l
lbove nrsl.lhe lapse r!tc is trke. bel*een su.ircc tcmpelr-
tu.e {nd lemperrturc in l{)00 m l lield elclrlidr. Ai inleF
polxtio. i! nrrde bcrwccn thc temperalures rr 70{) drd 500
hl'a These d.lr rrc lrcnr Sinopliceskij Bjullclcn Obninsk.
1985. The potenrirl cloud bxsc cxn be computed lrom (T^rr,,

TD)X I25:CCN(M).
DcB poinl is 1.ken lrom ,nean .elarivc humidily and nrean

tcmper.lLrre. Al lclst, the onl) climatological drla ftr heal
flux is the numbcr oi hours ol sunshinc. bur due lo rhc core-
lntio. menrioncd !bov.lhis musl hclp for rhe tirst climlto
bgic.lrpD.oiim!lion

A lrcror F is trkcn tu consider lhc lack ol qualill ol thcr
nral .onldclion becausc ol dr) thermal.ondnio s on rhc one
side rnd ol unncrd) r.dther conditions. !nd Lhercldc ol
xbserceol convectidr.onlh€o(hersiclc. I isrrken belwccn 0
ind I on the CCN rs r lu.crion ol nunrbcr ol drls wilh fuin

IriCure 2 rcprcscnts this lrclor. lor:l to 8 dals *ith .rin rhe
l.cror is lrkcr L good thennrl thing rcgnrds such.s AIi.c
Spri.gs, \rhich counls:l rrin) days in.lanu!r!. ll ; wcll
knor lhtt convcctiic r!ir is predomin.nt then 1(r p.ove Ihat
.umul!s clouds cxist, sorneti rcr hr!ing high cloud brsc
rcrchi g morc lh.n:1000 dr.

Hrvirg lound sonrc p!funrercrs ro bc in rclsoiable corrc
J 1orl(l. .t\...'.'

be dude 10 comfuLc r furnber $hich reprcscdts the knosn
qurlilies ol onc lhcrm!l rcghn ro a olher. in such I sly Lhrl
rn xrer u.knosn crn bc cvdludred by lhis mcrhod 1n r lirsr
rpptudch, a ph\sicrl irctor tris nruillplicd combining dimen-
sion sunshi.e hours (h), CaN (.r). r d lxpse furc (K/nr)
giving r physicll lr x m \ K. $ hich crn he irterprctcd |hlsi-
c{lly This n F.oponronrl lo hcLll llux div,ded b} densirv xnd
spcciljc hcrl A srli\iNctd! nruirrtlication co ld no1 bc
''u'Jr',.t'J. rr1. r. 1...n\.. rJ .tL.'l ri! .r. r'

scnt So th. dillcrenl ph!sicrl d;nr.nsidr\ are .lded i. rhc
sry shosf b.lo\r. rlrich i\ rllotrcd clinrrr,nog,crll) onl)r
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l:igu.€ 2: r,ctor F {0+ l) nultiDlied $ith cu'nlhrs condc.s!lion lerc!
n) regard the influence ofrrin (drvs of rain) on T(I (dri thcnnal.-o
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l.igu.c l: Ihcrmll rlin{tologr of Durop€ monthly ulucs ot lhcrmal
Clihrlologr lndcr(ICl). lsolircsotdonlhs{irh ma{nnu'nthcnnal

Tall:Hours ol sunshinc (fi) + lioccN(nr) X F+2(l{l

1 : the lxfsc ratc ("(.r'ioo) (T.- Tr0o,n)

l.r nrosl Lurcpcan counlries one or two citics arc chos€n
for shich thcrc rre lllcie.! climrtobSical dllr (Muller
1981). Ihcn numbers rre $mtul.d fd lhc w.rnr serson
ftom April 1o Au-qusl i. I]urcpc !nd norlhern hedisphctc,
rnd lo. Ocrober to 1:.bmry lor Alice Spri.gs.

F;gure I shovs thediffcrcnl numben rangi.g fronr l2T ior
Bir inghtirn in (ircat Brilrin in April to 8:19 lor Sori! in
Sp.tin i. July. $t know lh.l scrso. is too crrly bccause it i\
nill lery scl in a;rcrl Brilain in April. rnd lhcrmrls fie
nornally bcsl in Sprin in July Al;cc Sprinss is even lrisher
$ith il6l in Jrnulm For larsc cro$ countrl IUghls, Alicc. of
course. is nuch better lhan Spain, bul this additionlllr is Nn

ellect oidimensionsofland mrss being nruch larscr in whole
Australia than in Iberic peninsula Tlrc rclalions belween

ll.nnover and Slullgarl in their thcrmal rcli\ilics a.e sulli
ciently rcp.csenled. The thcrm{1 qurlilies ol Ssedcn xnd
Finldnd are representcd in .,une. 11 was nol expcctcd lhtr
Hungrr) (Budapcst) rnd Yugoslavia (Bclg.ad) hNve good

thc.mrl seasons in.lul)/Augusl. The lhcnDal qurlilies ol
l urke) are not knosn.l 11l. but are convincinS. An rddltioi
rl resLrl! is thc highcr qunlill of high clellled regio.s. 1'ur

lher kno$ledgc ol lhennal qurlilies will lead to an rdvxnc€d
thermal convection indc\.
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Karlstad (s) 4? m
9.3 15.7 19.7 22.2 20.8 nC

11 10 12 12 13d
189 272 299 290 237 h
1260 1540 1420 1260 1140 m
8.8 3.8 2.7 -2.0 -2.3 0C

0.66 0.70 0.67 O.72 O.72 oCIlOOfi

0.68 0.75 0.80 0.71 0.68 "
Kuopio (SF) 110m

5.5 12.7 18.5 21.1 19.2
14 13 15 14 14
165 225 259 253 181
1060 1400 1310 1220 1030
10.2 5.0 1.9 -1.3 -0.3
0.54 0.70 0.69 0.73 0.69
0.59 0.65 0.84 0.72 0.74

Birmingham (GB) 136 m
12.2 15.6 18.A 20.2 20.O
13 14 ',t3 15 14
139 167 1aO 166 156
1210 1250 1270 1050 1120
7.6 2.8 4-2 1.A 1.3
0.66 0.59 0.64 0.71 0.71
0.85 0.85 0.72 0.61 0.60

Hannover (D) 53 m
13.O 17.8 20-7 22.4 22.2
15 13 13 15 15
1a4 227 214 206 188
1170 1210',t170 1120 1070
4.2 2.0 1.5 -1.a -1.3
0.69 0.70 0.66 0.69 0.66
0.75 0.78 0.70 0.60 0.66

Stuttgan (O) 401 m
13.6 18.1 21.2 23.2 22.4
14 14 15 15 14

la1 225 204 236 218
1320 1360 1220 t270 1220
2.4 1.3 -O.a -1.3 -0.8
0.75 0.73 0.69 0.73 0.67
0.77 0.86 0.73 0.67 0.78

Location (country) all ms

max. temperalure (oc)

days with raln 0.1 mm
duralion of sunshne (h) base

of cu/cb (m) pot. slability
ndex' (oC) temp lapse rale

T Tso iemp. apse rate

T d - TToo (oc/i00 m)

The slability index s

t€mperature diff erence

in 500 hPa between mean

month y lemperature and

lemperatLrre ol air mass
polentially elevated dry
to CCN ,nd than wet io
500 hPa ' it is not used

yet lor computalion of
TO

Posen (PL) 92 m
12.0 19.s 23_6 24.2 23.0
't3 12 12 15 13
168 255 241 221 184
1070 1470 1450 1390 1210
5.2 1.6 -2.7 -4.1 -0.5
0.68 0.71 0.65 0.75 0.67
0.64 0.81 0.77 0.68 0.68

Tours (F) 98 m
15.7 19.2 22.8 24.4 24.4
12 13 11 11 12
194 214 229 237 218
1240 1210 1250 1310 1350
4.5 l.a -0.8 '2.2 "0.5
0.68 0.71 0.68 0.69 0.67
0.a0 0.95 0.74 0.57 0.72

Montelimar (F) 73 m
17-6 21.5 25.7 29.7 28.0
9 10 I 5 8
234 268 300 336 300
1500 1570 1580 1780 ',1570

3.2 -O.7 -2.1 -2.7 -3.6
0.70 0.74 0.72 0.72 0.71
0.7a 0.a7 0_77 0.73 0.80

Toulouse (F) 151 m
16.9 20.3 24.4 26.8 26.8
12 13 109 9
199 223 234 262 254
1190 1 t90 1280 1320 1340
2.6 -0.1 -4.9 -3.7 -4.8
0.67 0.71 0.70 0.68 0.68
0.7a 0.a5 0.73 0.71 0.78

Budapest (H) 120 m
16.8 21.9 25.5 27.7 27.3
79876
186 252 269 297 270
1560 1510 1540 1560 1610
2.4 0.8 -4.2 -2.4 -2.4
0.76 0.73 0.74 0.79 0.71
o.ao o.a2 0.79 0.79 0.81
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14.4
10
214
1970
1.9
o.74
0.98

11 I
266 277
1550 2010
-1.5 -2.2
o.77 0.79
1.O2 0.92

Soria (E) 1080 m
17.9 23.7 27.9

5
351 322
3140 2990
0.6 -0.6
0.81 0.80
0.98 1.08

L'Aquila (l) 735 m
15.9 20.8 24.A 2A.5 24.5
10 9 7 5 4
144 198 216 286 254
1520 1590 1900 2250 2060
1.7 -2.2 -2.9 -3.1 -4.2

o.77 0.79 0.77 0.78 0.74
0.78 0.89 0.87 0.88 0.89

Belgrad (YU) 132 m
17.5 22.5 26.0 24.3 24.1

13 15 13 I 10

191 224 259 295 2a0
1540 1470 1510 1600 1640
-0.5 -0.8 -4.3 -7.9 -3.2
0.78 0.73 0.74 0.72 0.71
D.74 0.78 0.79 0.74 0.78

Ankara (TU) 861 m
17.2 22.a 25.6 30.0 30.6
77521
210 2a2 336 384 369
1850 1860 2150 2180 2600
-0.3 -2.3 -2.2 -2.5 -2.4
0.81 0.a1 0.88 0.82 0.a2
0.81 0.98 0.99 1.06 1.07

Erzerum (TU) 1951 m
10.0 16.7 21.1 25.6 26.7
't0 11 9 5 4
198 257 313 363 347
r4so 1720 1950 2350 2960
-0.1 -5.6 -5.0 -5.4 "7.5
0.84 0.92 0.93 0,94 0.95
1-00 1.27 1.48 1.68 1.60

Location (counl alt rns

max. bmperalure (oc)

days wth rain 0.1 mrn

duraton ol sunshfe (h) base

ol cu/cb (m) pot. stablily
index' (oC) temp. apse rate

TM{ Tsoo iemp. aPse rale

T*" Tzoo (oC/100 m)

The stability index is

lempeature difference

in 500 hPa belween mean

monthly iemperatuIe and

€mp€ratuft 01 air mass

polentiallY elevaled drY

to CCN and than wet lo

500 hPa - it is no1 used

yet Jor computaiion ol
TCI

Arice springs (AUs) 579 m
31.1 33.9 35.6 36.1 35.0
34443
301 303 310 319 291

3040 3110 2770 2940 2720
1.7 -1.0 -6.3 -3.6 '2.6
0.79 0.80 0.84 0.81 0.78
o.9o 1.00 1.04 1.02 0.98

Bagdad (lrak) 34 m

29.4 36.1 40.6 43.3 43.3
31000
258 301 348 347 353

2460 3160 3860 4170 4170
5.0 0.5 2.O 2.O

0.04 0.80 0.79 0.79
0.92 0.98 0.93 0.94

Ghadamas (Lybien) 360 m

32

3140

37 42 43 42
<t <1 0 0
313 309 372 353
3640 3890 3920 3650
-0.5 -5.5 -5.0 -7.O

0.87 0.94 0.90 0.91
1.O4 1.14 1.04 0.93
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