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Outline

• regional thermal forecasts for gliding

• creation and vertical motion of boyant parcels

• complex topography

• verification of predicted lift rate in thermals

• nocturnal cooling
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Regional Forecast

Avg. Lift Clouds

Source: pc-met@DWD

X-country conditions

Stratiform Clouds

Cumulus Clouds



Potential Flight Distance (PFD)



PFD Map





ALPTHERM-REGTHERM-TOPTHERM 



t-z Cross-section of lift rate  
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The elevation and the surface parameters (snow, vegetation) 
control the heating and cooling resulting from radiation

Regional Area-elevation Distribution



X-country Speed

Mittleres Steigen [m/s] in der Thermik

X-country speed [km/h]      Handicap (BGR)   
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Setting a Task

Source: SeeYou
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flight simulation



VikingGlide 2005
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Verification

46 scored flights @ Viking Glide 2005
(7 days, 23 tasks, 1. and 2. place)
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Verification of TopTask

Forecasted Speed [km/h]

Scored Speed [km/h]
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54 scored flights @ Swiss Glide 2004
(9 days with 3 tasks, 1. and 2. place)
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Fog & low stratus  









Weather conditions for „industrial snow“ in CH

-8 -6 -4 -2 0
0

100

200

300

400

500

 Temperatur [°C] 

 Höhe [mGND] 

 2.6 g/kg 

 Übersättigung 0.2 g/kg 

 Taupunkt  

  Temperatur  

Nebel/Stratus

Frost

Inversion

Windstille

Wind
 2.4 g/kg 

 Industrieschnee 



-8 -6 -4 -2 0
0

100

200

300

400

500

 Temperatur [°C] 

 Kondensation H2O

 Stratus 

klar: –0.6°C/hNebel: –0.1°C/h

 Höhe 
[mGND] 
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Simulation of low stratus in complex topography

– LW radiation of unsaturated and saturated air

– convective mixing

– topographical volume effect

– local drainage by differential cooling
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LW radiation of moist air
I  =  ε(water vapour) σ T4
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Flächen-Höhenverteilung 
der Gebiete A, B, C, D

tGM Simulation (2-dim, 24 hrs)tBM Simulation (2-d, 24 h)
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nocturnal cooling in clear conditions



Summary
• parcel model for lift rate profiles in thermals

• climb rates of gliders in thermals are related to their
cruising speed

• glider flight data allows for the tuning of the parcel 
model parameters

• the extension of the parcel model to nocturnal cooling
asked for a finer vertical resolution (100m -> 10m)
in order to resolve the vertical structure of the IR radiative
fluxes (<= 50m)
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