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Summary

Mod€rn mcteorological for€casts for gliding provide the diurnal evolution ofconv€ctive lift rates and of the wind. Both are

cruciat for scheduting soaring flight tasks. A software tool named lopfdsi bas b€en developed to establish flight plans for
individual flighi tasks. Flight plans can be obtai ed for all types ofsoaring flight: slow Sliders iiifh low glide ratios and wing

tordings, which are more seusitiie !o vind, as well as fnst glid€rs with high glid€ ratios and wing loadings. An interactive pr€-

flight optimizarion of tasks is possible in real-time for all types ofgliders and b^sed on mut'ine fore.,sts. Ta.ti.al decisions.

such as ctock- or counter-clockwise att€mpts to Ily a triangular taskj can b€ supported. Analysis ofrecord€d flight data and

th€ir comparison *ith the foreested meteorological flight plan can be useful to meteorologists rnd pilots. The task setting

for individual and for cont€st flights is hop€d to be substantially simplifi€d with this ncw tool.

Introduction
Meteoroiogicrl tlight planning lor soaring can be based on

lorecasts forrcgions with homogencous llight condilions. Such

d concept is in operational use at scveral europedn wea(her

services birscd on the regional conveclion model RECTHERMT
nested to glot'rl :rnd/or mesosc.rlc nrmerical models for lhe

synoptic evohrtion. Aleraged lift rrtes in thennrl( ,...hriine.1
froJn such region.rlized lbrecasLs. Theycan be used tonssessthe

cross-counlry sfccd of a gliderr r .rnd, rhus. i1s pobntial llight
dishnce PFD (l)Th. numericalmodcls for ihe synoptic evolution

c,rn also provide lhe \vind fleld in thc convection layer'r With
uind rnd cross-country speed tbrccrsrs r\,ai1rble along a flight
rask. Lhc planning ofnighrs becomes possible. Aprogram named

TopTdsk has been developed for rcutinc flighr planning-

Polygons all over

Forec.Lsr.egions xrc defined by polygons. The regions are

s.lcctcd on a climltological and ! geographical b,tsc 1o show

homoge|eous cloud base altitudes on convection drys Region

sizes range from about 1.500 knr in complex lennin to 10,000

tmr in ilar co nrry. The conesponding length scale is 40 kn to
l00km. Ger mrny and the Alps. e.g., are covcred by 123 regions

Wilh an averrgc size of5,000 kmr. the horizontal scale is about

70 klrl. On good soaring days. glider flights with modcrn

srilplanes will cover several torecast regions

nighl tasks arc also polygons defined by turnpoints A flight
Esk may be brokendown by successive waypoints wilh a limited

sprcing. At r cross-counrry speed of 100 km/h, a spatial

resolulion of l0 km corresponds to a temporll resolution ofsix
minulcs. For each waypoint. the correspondirg forccast region

musl bc figured our. Eslablishing a task schedule consists of
finding rhc altitude 3nd lime tbreach waypoint along the lask

Flight Strategy

LetN flight sta( rt a specified hcight (e.g. 1000 m above ground)

and lilne. The forccast lifi rate lor the corresponding location
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(region) and lime ofday can be converted to thc corresponding
Uoss-counr ry' speed, Fig. I (Figures begin on pg.3). accordirrg

to the type ofglider used.r The heading ofthe glider is chosen in

such a way as io yicld the lrnck defined by thecunenl teg when

combined wi!h the concsponding forecast ofthe synoplic wind.

Fig.2. (Pg.6)With thc rrack components oflhe horizontalwind
andofthe cross count.y speedplogr€ss is madc. ongthecunent
1eg wilhout losing rlLitudc.
Cross-coontry specd mry bc 1oo low to cope with strong herd
wind or lift rale may be lcss thall a threshold value (c.g. 0.3 m,/

s). In rhcse cases llying 11 constant altilude wilh no or
unsatisLrclory cross-country speed is €ilher impossiblc or very

slorv. Allitude can be trrded in for sli..Ais J?l??d (iasler lhan

cross-country speed) in ordertoreach the nexl waypoinl. Again.
fie track component of rhe gliding speed musL bc figured out

consid€ring the horizonlal wind and also the track component

ollhe glide ratio. Evcnlually th€ next waypoint is reached at the

expense of somc nighl altilude.
Al each waypoint, the cunent U ight ahitude should re main above

ground. Addilionally, il may also bc possible toclimb to highcr

altitudcs iflhe lifl.ate permits so. This may occurwhen chrnging

ro a diiicrent fbrecasl region, or when the convection depth

changes dunng lhe day. Cross-counlry flights into elevatcd lerrain

are slowcd down by this. On thc oiherhand. it may not bepossible

to mainlllin ahitude when entering low€r lying regions. Excess

ofahitudccxn be used to fly a11he fasterglidirg speeddown to

the lowerconvection altitude. This increases the overallspeed
forthe task. Afurther point iocheckperiodically is the possibility

of a finalglide.

Flight planning with TopTask

The critenadescribed above werc programmed into an algorilhm
named TopTask for scheduling flight tasks based on Lhe

regionalizcd lorecasts of lifi rales as available lrom
REGTHERM-L Convective tift rates are converled to cross-

voLUME 23. NO.4 'Octobet 2AA4



,

counlry specd by the classical speed Lo fly theory. Olider
pertbmance is coDsidcrcd through a polar deduced lrom lhe

bcsr glide r.rtio rnd the corresponding gliding speed. Thc polar
is.idjusrbic rootherwing lordin.ss ind is nutom.rticnllyad,rflcd
ro rir .l.rsir) rs a lirnclion ol Jliglrl !llitLrdc. Cross-countfy specd

r llr.r .o.rl)iled $ ith the horizonlrl r!ind to glve the Sround
\t.rd riorg r lr! ol rrr!k. l.frforri rnJstxtirl rcsolu(ion ol
rhc li)r..rsr rtIrJsphcric fx,lion frr(i.ulrrlI lhc lili trlcs ' is

r,tr\ !ur'li.i.rr li) t|cc.rlcullltior] ol lll!ht sclr.{luics. Fli-lrhl pl1lrrs

\r(lr n,/,7d\( ifc I!1. lintrl !lid. c!1!.!lxrions.'l'rsL (pc.d is
()n;rri/rd l,) \.ri-!rn! the rinc ol (lcp!rLL[1'.

lh. rlsk \h(tr\Il ill Fig lrsr7l5kirlrirngicinthc\fcsterr
\lt. ro h. l o\ n oi n dr)' ill lun.. StrrL rnd.qorl rrc on lhc lcg
io rh., \orrh.iir TL. -sliJcr is rr Ofcn Chss sNilphnc $ith.r
hrlrdirrtol ll.l l).fflrur. linre is Il:-15 hrs local.Thc nighr

lrxth to {hc Jrst turnpoinL hrs r !lighl cross\vind conrponcnt. Or
lh. sccor)d lcg. thc lnitirlrail$ ind !r intcr nrcdiate .rltilude changes

irlL) r cioss\ ind \hcn rcrching an ele'irl.d rcgion with a higher
cor!.crion rlLltudc. Cross$ind crn be expectcd ail along rhc

$r\ ro rhc rLrnpoint in thc orlhersl. Ihe final glidc hcgins on

rhc rhird l.! rr about.1200 m MSL. 130 km belorc thc cnd ol
rh. r!skl]ndn.cts variousherdwi d components depcnding on

rhc rc!ion rnd llighL dltitudc. Thc l.lst tunrpoinl to the NW is

rcrched durirg final glide. The rvcrLrgc speed for lhis task is

crpecled at 104 km/h. and the arrivdl timc is l8:26 hrs.

Thc benelits of lbpTask for tusk se(iDg arc shown in Figs- 4
and 5. For cxrmplc. a contest director considcn a task !rcund
Mont B lxnc wilh a distrncc of 603 km for Standard Class glid.rs.
Figs. 4.r and ,lb show lhar in the given weather conditions this

flighl is imposrible in Lhe rnticlockwise direction. Figures 5a

and5b. however. shoNthalthe rask cun be llown inlhcclockwise
direcrion - even with a Standard- CIass glider. This difference is
clrsed by the strong westerly wind in the north part of the
plinncd routc (Figs. zla and 5a), and by lhe difterence of the

development ofthermals and clouds nt every one oflhe cruised
TOPTHERM arers (Figs.4b rnd 5b).
With today s user interiace tcchniqucs rask setting becomcs a

mailer ofa few mouse clicks. lrs is the individurloptimization
ofa scheduled task. Reversing a closed task with more thaD two
Iegs may atiec!the overall speedandTopTask can tellyou how

The Gennan Weather Serv ice DWD offers meteorological fl ight
planning with lopTask to $e solring communily for central
Europe.6 TopTask and TOF|HERM are available to pilots as

components of the self-briefi ng syslemp.-r,rer.

Conclusions

Combining regionrlizcd forecasts for lift rates rnd synoptic
winds wilh glider perlom nce allows the calcul lionolsorring
ilight tasks oler compl.x tcrfuin. The task setlirrs crn ho

oplimized !virh rewccl ro llrc s.lccrcd lake ofl loc:rlion .ud the

tytc ol glidcr The phnnirr! ol flighrs crn bc cxtended lo othcr
typcs ol so:rrcrs likc ,iicrol li gltrhrs. hlngglidcrs. prrrgliders.
orclcn nrigr.lling soaring biftls. |li:ht thnninr \ i{h Lrlhcr (}'t),rs

ol lifr (slopc. cloud strc.r. rnd s'a\ e) s il beco.rc slrrighrll)rsr
oncc rneleooloSicrl .n)d.l\ crl\t th.rt lorcclst lill r!lci in I re.c

'lhc conrprrison ol CIrS-br\ed llighl docunrcnlr(iorr $ilh
corresponding TopTisk lli!hr pl nning mry rsri\r wclrhcr
seNjces in improving rhc .elirbility ol lhcjr lorccrs(s ol $ir)d
.rnd Iifi.'fhus. pilols n,ry sinrtly cujoy planning !fd ll) jng Lh.i.
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Fisurc I Cross country speed tkn/hl for ditrerent types of gliders and a migrating raptor.
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Fisurc 3 Scheduled flighttask in the weslem Alps-
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Fie r€ 4b Flighl around Mont Blanc in anticlockwise dircction.
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Figurc 5a Flighi around Monl Blanc in clockwise direclion.
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Figur€ 5b Flighl around Monl Blanc in clockwise direction.
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Ftgure 2 Combining wiod with difetr sFcd lnd ll€aditrg for a d'sit€d trrclc
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