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l. G€neral introduction
It is esseDtialto discern the relevant scales olnnnion which

ire imponant 10 gliders. hang gliders rnd hot air billoons

2. Pr.paration for chanlpionships

2.1 Selection ofa suitrble Period
TheAlps are b.ated in themean Psitionof the westerlies,

and arc thus subjcct 10 a large clrnutdogical lariance Thc

\i()ns annual variation in bnrperature and wind conditions

I'e,lc:r.rn"""' *'uo.e p."oo. l r Jillerelr .unre'r\ lhe

be'r Irrnelur l- l arrorl'' n ngr; ncrrlllILnJir rulurrn
\ herr stable anricyc lonic conditioDs pre\ail. Ihermal stabilitv
is bigh, but rhe occurrences of log are slill rare and contlned

to the early nrorning.
Forgliders and hang gliders. condition! are most favorable

from latc March to the eDd ol August. $,hereb),- the best
pcriod tcnds lo bc from ihc bcginning ol May to thc middlc
olJultr.In order to dclcrrninc thcoptimum pcriod wilhin this
jnrerv?l ibr the ne{t championship\ planncd lor 1989 in
Austdalwr. Neustadl a neleorological clinulologicil in!csti'
gation bas been carried our.

The govern ing aspecis were to llnd t$o $eek periods wirh
a maximum of usable da,""s tbr flying and ro avoid periods
whcrc thcre is a darger ihal a mrnrmun of.l usable days
\ould noL bc gurranleed. The nrvestiSation sas based on
3,1 ycars ol obscrutr)ns and nrdicxle N prcference for the
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2.2 Technicat equiprnenr
lh, cInpl'..,lrn cr.J. n(JN r,r j,,rr(r:rinf,.nJrr\. !Jlrllik pr(rure\. t,.nhitrJm.. .h., a.e trt'rsur,rrea r" ,t. 1,,."

tion of the contcst via a telelirx trir)ler. A locol sntcltile
receir.er and rcnl rinrc acccrs lo a Deteodorical da(i basc
arc highly d$imblc

ln situ me'rstrcrrenti ol rcleo()k)g'cxl prrirnretcrs :u.
instrunrcntal in corDing &) grips srth locll. cspcciatly ropo-
Er.phical eflcc{s. A rhcrnro h}grograph, lor examplc. l)er-
mits lo dclcrn)ire thc onser oi lheanal conledion and thc
hcighr ofcu nrulus-hxse Pilot balloons on the other hnnd , can
gi!c !itul inlifhts in the local $ind-syslcn)s.
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L (lliders

-Ll Statisticd .rn tsis of n€teorological par.rmelcr!
'l'he glidcr pilln is nlosrl) intcresred in rhe streng$. ic

quenL_a and \pltixl d ist.ib ulior ofupd mti! These micro scalc
prrum.tcb rrc ncithcr nrrisured nor prediclcd h,"" roulinc
mctcon)logicrl rnclhods:rnd ir is lherefirre necessrry to lind
c.rclalim! ber{een theDr an(i mearrablc qurntilics in lhc
mcsrscale. Such relrlionships h!!. bccn Llctcrmincd inpapcr!
bl,lA.M. B,:rdburyr tnr Engjrnrl, (;. liuogr li)r Sw iLzcrla d.
NL Krcipl'tor Germenr" and H. Iiirnmcls lbr Ausrrir. ind
\ho$ rca\onable xgrc.nrcDt as rcgdrds winl. prcssure and
hunr idity de['cndcncc Sienillcrnl dillerences are tound. hoi!
e!€r, bctwecn resLrlls gi!en forhonrogenous terruin and nnur

Sktistical relalionships!reau$eful nx)1 forali)rc.rstcrrvho
is trying to ranriiiariTe himseli $ith gliding pR)blcms. rnd
r. I.loF..., tleri.l J q' t. ! n,'ll\ I.,. (J ,'.1. \pd L L.

-1.2 hlethodolon of actual fbrecasting
tn detcrrnining suitrblc t,rils lbr l conrpetrtion, rhe Lre

.'{.r h,. r r.na.h. d r{\r'r. r,, r.Jl.{rn! r\".t.1 r"r.
i. what is the arer unlltcclcd h_y- srnopli. disturbrnccs?
:. How wilirhe updtuit! in this !r.adoelop during thcdd)?
The tools used to solvelherc pR)blcms rrc prcscnlcd hcl(^!.

3.-2.1 Inierprelation Gf direct mod€l ortput prodrc€d by
the Ef,iIIWF model 8 diftercnt fore(ast charts ere ulcd
lhr 062. UZ and lSZ ofthe dal (bascd o 12Zdataofthe

. 1000 rnd 500 hPN sc,)porcniirl

. Itelatile n)pog.rfhy.rndtr.cipitlblc $r1cr cont.nrol thc
500/850 h1"r !Nr-.r

. Ftuntxi prrarrclcr. brscd o lhc grldic of abole
irentnDed Rel.Top. .rnd humidit)

. !brti.ny and lerrperrlLre advecli.i

" lvkrdel prerrtitarion

3.2.2 Sarellite inages and tmjectories are used to pr€-
dict advection of rloud ,reas modilied bl the predicted

3.2.3 Dynami(all)-interpretod modrl outpul
Tiore honored algorithms sueh as conlective indices

lrc rpplicd to grid poinl drl! rnd gile suryrisingly good

rc{rlts inprediclingconlecti!e,rcli!iD. Ncathcrclc rcntsrnd

-1.2.4 Vertical lenperrlurt profi les
As chrrrctcristics of updrafts rre closeiy relaled to ihc

drLrrnallf c!ol\ ing !Drtical tcmp.ratrtrc p()1ilcs. thrirfr.dir
ror is lhe essenliil problcrr in fbrec.rslnrg rhcnurls Con
sidering the uncertairty of thc i rial co drlions (r locxi
r iljosorile js usuaily nor i!aiirblc). the adlecliYc chrngcs
during the da) rnd rhe dynamicaleft!crs (e.9. subsjdencc), rhc
dililculties for rhe ibrecrne. are cvtcling I rrlounlairl(nA
tcmin thc prcbl.m is .onr[Nndcd b! or)gtuphic eilicts.
vallcy wind systcnb. ctc

Th( rcthod outlincd bclo\! is uscd to tackl. this
difilcult problern:

3.2,1.1 The effect of advection at different leyels is tak€n
into account by following brck$:rrd traiecrorics .rt 850,
7fi) and 5{X) hPa to th€ origin ofth€nirn ss exp€clrd in{itu
at a c€riain time. and b] consrr cting a rronposite

tepligram" bascd on actual 00z-soundirgs in th€ areas
of origi'r.

L2.4.2 Dln,rmical effects rrr qurlilrrilely cslimated b)
:rppl] ing !€rtic:ll motion .tt sJnoptir scdes tr) tenrprratu rc
ard moist re proliles.

-l.2.rl.l ln mountainous t€rrain. ryher€ lhe calanlal€d
adfe{tion nt loiler l€rrlsis deemed unreliable, rh€ help ol
data from nrountain observatorics is cnlisted. On€ has lo
I'e crreful in u\irg thH\(.ditr. r\ l.'(rl (ff((t\ 

"ra\ 
reri-

o'rsll inlluence nr€1€orologicrl paramttcs.
Thc compositc lcnrpcralurc prclilc' d.rived in the abole

nrcltioncd $.t) is lhcr crrclull) c\klurlcd to frcdi.t the e\o
lulior ol therrnal cordition\. This should bc .lonc inlhwing
lhe guidelines given in the "Haodbook oi N4cl!1)rolosicti
fi)rccasling lor Soaring Flight '.Itmrybcoli cr€lt to discuss in nxre detiil the ellecrs
.lr.Jnr r" l.r,.l .,{Ji !'1. in |r'L Lil. u! cr,r:
. Ecttcr rrdirLilc hcatiDg rrtcs in \rllcys compared to flat

tcrrain duc tl) a biggcr ratx) ol absorbing surfrce to heated
\nlL I e ^ee 

\{ f Reinh.,rdr'l lJ.,,i r, . .1.1p. | .1r\,. r ,r,
h),-er and stronger updralts. A connection betwecn thc dcpth
of thc conrectile hyer and lhe strength of the updraiis wrs
ftud $ith sinihr rcsults to thos. !ilen b) H. L,evkauli.
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. Height of inversions: ln'crln)ns bclo\ thc hcighr ol r
signiiicant propofti(m ol thc rclicl !rc not much ol a prob
lem. a! enough hcalcd surfucesare localed abolethecoldair
n sses. DcpcDrling otr thc height dktribution oi the local
r.liclthis is a c.itical heigba ot' the inveEion which, if
.\,..!..J ., .rr,i 1 ...t.tro.p.,I. lor;Ih,:

. iuoi\ru.c $urces over snow aDd glacier ice bel${ freez
ing lcvcl.

. vlllcy \ind system\ ctn alLct the onsct olcoolection far
out into {rrounding lorlands

3.3 S€lection of tasLs accordiry k' prevailing
m€teorological tonditions

Tso cas€s liom rhe Aultrirn NahonalGliding Champion

shits in 1986 are used to illustrate thi! ftublem. Friesach,

Hifth. Lhc lcnue ofthrl compelition. is localed to lhe vNlh
ol th. nrain alpine diridc aI the fringc ol the Klagenfui
basin. The elcratbn of the airiicld is 615nr MSL. the crest

height of thc su lrounding mountains varies bctucen 1000 and

1800m MSL.

Case l: 25 Nlay 1986

On thc rcrr of rhe coldliont hiSh prcssurc ioiluencc is

incrcasing. N{arkcd inversiors rrc iorlning at 2000m and

3500m NISI-.
Due to the limilcd depdr ofcon\cction the tasks lbrlhe day

are confined to the Klagenfurt basin. whcrc relief heighlt
.lle nndcratc. Flrst legs wcre flown bek){ 2000m in arcls ol
high updr.tli dersity. Iiolared updrafts picrcing the invcrsxrn

oearhighcrmountain tops lurtlreraficld, which were uscd by

somc tilots. iailed to imp.ove thcir rcsults.

(las€ 2, one da] later 26 NIaY L986

$re are on lhc $"rnr rid. ol lhc high. th. do\!n{ aftl nxnn)n

is now prevailing do$'n to rhc surfhce. Ihcflo!isbacktothc
'outl JIJr.,'r,rn:'!..rr..'rJ.l l(\el. a r^\ri ni.. n

sequcnrlr- suppressed olcr tlre plains bul over rhe tols ol lhc
Alp\ cxccllent condrrnrns tor tist long d;slince flight\ a.c

ir{! rel ting snov

4. HaDg-gliders

,t.l Diff€rences bet$een gliding and
hang-gliding chanrpionships

whereAs spccd is an i rponnrrt crilcrion in glidirg conr

pelitions. distr ce alone maket or brcaks the hang glidcr.
Tasks rrc usually 'our and rctu.n or triangle flight, $me
timcs including rcpeated lhort rouncts. The follo\fing ditl
lc.c ces have been ohscr\cd be{$eer hang glidirg ard
glding (K. Panosch, pcrsonrl comNunicatbn): a rheflnal
rcgarded as lroor ry a gl;der pilol will be icnncd cdiun by

r hang glidel l'his cln be explained by thc radii ofturning
circles which a!:r much sruller for hrDg gliders, tlrus all(n
ing thenr to trkcadla lngeofthe st(mg vcrticalmotion in thc

\.ordLgl)..ra q.J J.\pe.1 i,.,r hrrdFlr,r.r.ornpe I

ri ri.,o rld 'l,rr..,rln_. 1,. l.n! L,\ ol r1 $r1L wn\(cl r,
in the onset pcriod. Thc eract oppotit. is trllc: lhe Poor
gliding ratio of thc h:tng glider does no1 pcrllril lor-! cnJss

ings between indiyidualupitmlis $4rich arc ltw nrd iar aparl
during thc carlier hours. (\ing to the licl lhat hang gUders

sllrl fiomthe ground, cvcnthoughelevated. hccanno(altord
lo lose height in thc crrl) stages of a flighl.

:1.2 Connection bet$een met pammet€rs and tasks
A checklist' dcrcloped b} Truog lnd Kreipi has bccn

adapted to thc local condilions in Kosscn by K. I'iDosch
(Appcndir A). This ihermlltctivity score has 6..n..n1
parcd ro dre nraxinrum distaDccs co\€red on cach dq'/ of a

A high co clation bcrween score and aclric\ed distances

clcpends. ofcoursc, o a good tredicti(D ol the treteomlogi
cal parrnrcLcrs on which the scorc is bascd.

5. Hot air balloons

5.1 Spetific problenls of Hi\B's
while thcnnll conctitions are the go\crning fitctor lor

:liders rn.l hrng'glidels. the $,ind prolilc is rlre criticrl
aspect f(tr HAB\. The !ariation ol wind \!rth height dcler
nrines lhcdcgrcesof treeilomnr$cHABpilot. I-aryc$ind
uriations rrc usually connecc.l t(' stable layering rnd are.

rher.forc, nnrsl connnon in thc crrl) hoLrrs of dr. n rning
rDd duri g late afternoon.

N{ost usks in compctiliorts ceoier xnruncl Uighh to frc_
d crcrrn ined targct!. Spccirltasks are. annmgodrels. n).rllcd
"iudse declared soals. pilot declarcd gotls and fiy ini'
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fthc pilot selects r surling pornt iiom where he lries to.omc
as close as possiblc ro the target. or "clbows 0naximum
change of dircction)). Distanccs nowr are in the ordcr of
l0 20kms.

52 Sclection of tasks according to prerailing
meteorological condirions

hxrrnpLe,'r Septcmbcr 1986, Schiellcitcn (A)
With a moderarc southwesterly now aloft the wind field in

thc planetary boundary layer it dcLernrined by local toPo-

graphic effects. In the morning an "elbow was choscn as

nsk. For thc first leg most piltos nrade use of lhe katab.rtic

outfio$ below 200m which was directed to thc southeast.

Afrer nurknrg the turning point the HAB's risc inlo the level
ol geostrophic sdrthwesterly wind. Thc change ol direction
rchieved tr"s around 90 degrees. Fcw pilols managed 1() find
a lhin layer with a weak counteFcurr€nl which brought the

back near the starting point.
Wilh thcdiurnalchange in thevalley wind system (low level

llow bccones southeastcrly towirds the mountrins, and
.hrnges gradually and in an organ ized fashion into lhe south
westerly flow aloli. This situation pcrmlrs a controlled flighr
and reasonrblc accuraq in teaching a predetermined targcr.

This exanple shows the typicnl diurnat elolution oir local
wrnd sysrcm ironr an iniricatc pattern of sometinrcs linile
edge thin layers wilh low windspeeds. bu1 significanr direc
rx)nal shear into a wcll-nixed Elonan type boundarl layer.

5.3 A case of man-made induction of conv€ction
On l8 Scptcnber 1986. during rhe preheatingofthe HAB s.

a sudden gust causes near havoc among ihc balioons. and

onl) quick and decisive action by pihts and suppori crews

prevents mai or danuge. A post moltem analjrsis of the slrnop

tic silualion explaincd this incidentl
Wilh a cold frunt approachjng ftum the nofih verticrl s(a_

bility is low abolc r thin stable laycr near $e ground The

hca( generaled by the burneN (rround 50 in a sn ll field)
wrs sufficientto triggerlocal mixing inthe lowest 100-200n.

ind the grrdicnt wind Susled down 10 the strlacc.

6. Final remarks
Experience has shown fie value oion'sile meteodogical

supporl for aeromutical compelitions. The better insighl in
locnlphenomena. thcinmediate fecdback fionr pibts rnd the

possibility to take neasurcmcnts when and whcrc needed

cannot bc compensated try the easier loe iltics of a head office

The obser\ations madc by pilots of glidcrs. hang gliders

rnr hol d.r oJ,,r'n..,rr:rn.n\aluanl. 'rJr(e or ,nlr1 ,ri 1

kJ complement our vcry scarce knowlcdge ofthe microand
mesoscale slruclure of the almosphere's first mil€." pnrlicu_

larly over inhomogeneous terrain. An inc re.lsing degree of
sophisticrtnrn of on board equipnent in gliders v ill produce

quantifi ed infbnnation and hitherto unmeasurablc quanlities

like updnft srength and dcnsity, verticalwind and tempera
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turc rarirtions and snrall scale turbulen.c: HABs xs vcry
!isible rracers ot' mic,oscale wind sr-stcms providc dctriled
,irrhr.,lLrer<.hJr.. 't r., lJ)u:nd{.re1 .

This hostoiinfonnatrcn, whcn carctully and s,vnematic lly
e!"lurted by meleotr)logi\1s. would close some of rhe more
eDrbarrassing gaps in our knowledge abour tlre almospherc
immediatcll ar)und us
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