
Viewing the weather forecast 
for thermal flying with 

Soaringmeteo



Goals

- Understand how Soaringmeteo can help you decide where and when 
to fly

- Use the new interface soarV2 efficiently



Outline

- What is a weather forecast?
- What type of forecast can we view on Soaringmeteo?
- How to decide where to fly?
- Which conditions are good for thermal flying?
- How to decide when to fly?
- Why and how to assess the atmosphere instability?



soaringmeteo.org

- Non-profit organization
- Publishes weather forecast results
- 3 volunteers
- Funded by donations from users (thank 

you!)
- Open-source (soarV2)

Learn more…



What is a weather forecast?



What is a weather forecast? (ideally)

Observations 
(satellites, weather 

stations on the 
ground and in 

ships and planes)



What is a weather forecast? (ideally)

Physics 
formula 

describing the 
behavior of 

fluids over time



What is a weather forecast? (ideally)

Forecast of the 
state of the 

world at some 
point in time



What is a weather forecast? (ideally)



What is a weather forecast? (ideally)

Why are forecasts never 
perfectly correct?



What is a weather forecast? (really?)

Imprécisions 
of 

observations



What is a weather forecast? (really?)

Missing 
areas



What is a weather forecast? (really?)

Simplified 
physical model 

to reduce 
computational 

costs



What is a weather forecast? (really?)

Simplified 
model of the 

world to reduce 
computational 

costs



What is a weather forecast? (really.)



What is a weather forecast? (really.)

Initial state 
(observation or 

another forecast)

Physical 
model Forecast



In practice, which weather forecasts can we 
view on Soaringmeteo?





Low resolution (25 
km) Medium range 

(8 days)

GFS model





High resolution 
(2 km)

Short range 
(2 jours)

WRF model



Why provide two models?
Why not just use GFS?



The model resolution impacts the scale of the 
computed meteorological phenomena



The WRF model resolves the 
behavior of the atmosphere in 

Alpine valleys

The model resolution impacts the scale of the 
computed meteorological phenomena



The Alps as 
seen from WRF



Vallée du Rhône

The Alps as 
seen from WRF



Vallée du Rhône
Vallée de l’Engadine

The Alps as 
seen from WRF



Vallée du Rhône
Vallée de l’Engadine

Vallée de Conches

The Alps as 
seen from WRF



Vallée du Rhône
Vallée de l’Engadine

Vallée de Conches

Val d’Illiez

The Alps as 
seen from WRF



The Alps as 
seen from GFS



Alps

The Alps as 
seen from GFS



Alps
Jura

The Alps as 
seen from GFS



Alps
Jura

Plateau

The Alps as 
seen from GFS



Taking into account the model resolution 
helps interpret the forecast





GFS predicts 6 km/h 
of NNE wind





The wind predicted 
by WRF is impacted 
by the topography



How do I know where and when I can do 
thermal flying?





Map view = where to fly?



Thermal quality 
in %

(look for white 
areas)



Direction (arrow) and 
speed (km/h) of the wind



Select the time you 
want to view the 

forecast for



At any time, show the 
help





Model Initialization 
time



Explanation of 
the displayed 

layers



A click on the map 
shows detailed 

information about that 
location



Numerical 
values

Location elevation 
according to model

Overview of the 
thermal quality at 

midday for the week



Main menu





“Overlays” to display 
(more details later)

Elevation level for 
which to display the 

wind forecast



Meteorological 
model to display

Initialization time 
(for GFS)

Geographical 
zone



WRF geographical 
zones



Overview
(resolution 6 km)



Central Alps (2 km)



Eastern Alps (2 km)



Southern Alps (2 km)



Time selection for the 
WRF model



The thermal quality indicator is easy to read



However, like any synthetic indicator, it 
simplifies information

Two different situations may have the 
same value, e.g. 82%



How to refine our interpretation of the 
forecast?



Which conditions are good for thermal flying?



What is a thermal?



What is a thermal?

The sun heats 
the ground



What is a thermal?

That warm air rises 
because it is less 
dense than the 
surrounding air



What is a thermal?

While rising, it cools 
down, a cumulus 
cloud may appear



What is a thermal?

The cold air goes 
down and creates 

convection



What is a thermal?

The layer between the 
ground and the top of 

thermals is the 
boundary layer. We 

fly there.



Which conditions are good for thermal flying?



Which conditions are good for thermal flying?

- strong ground heating
- high thermal ceiling
- little wind*

* wind makes it difficult to work out thermals, and in case of paragliding in 
the mountains a wind speed of 20 km/h or more produces rotors that can 
be dangerous. That point may not apply to sailplanes, or to paragliding in 
the flatlands.



The formula for the thermal quality takes into 
account:

the ground heating,
the thermals height,
and the wind speed (average within the 
boundary layer)



Back to the previous question:
How to refine our interpretation of the 

forecast?



Select a specific overlay to 
display only the boundary 
layer depth, the thermal 

velocity, or the clouds and 
rain.

By default, the average wind speed 
in the boundary layer is displayed. 

You can also display the wind at the 
top of the boundary layer or at 

specific elevation levels.



The boundary layer depth 
uses the same color scale as 
the thermal quality, but its unit 
is in meters (above ground 

level)



The idea is similar for the 
thermal velocity. The unit 

is m/s.



The overlay « Clouds and 
Rain » shows the cloud cover 

and the rainfalls



How to decide when to fly?



The meteogram 
expands further 

on that

We saw that when we click on 
the map, we see an overview 
of the conditions for the week 

at that location



The meteogram shows the 
evolution of the weather over 

time
The GFS meteogram helps 

decide which day to fly



Thermal 
quality

Thermal 
velocity



Elevation
Boundary 

layer height



Speed and direction 
of the wind at various 

elevation levels



Cloud cover at various 
elevation levels shown by 
the width of the gray strips

High-level 
cloud cover

50%

100%



Cumulus 
clouds



Air pressure

Scale in hPa



Altitude of the 
isotherm 0°C



Inversion layer



Air temperature at 
2 meters above 

the ground Moisture (dew point 
temperature)

Scale in °C



Convective rainfalls 
(showers)

Non convective 
rainfalls

Scale in mm



Meteogram 
example with the 

WRF model

Evolution of the weather 
at every hour of the day

The WRF meteogram 
helps decide at what 

time to take off



Remember that you can 
click on the question mark 

to show the help for the 
meteograms





The map helps decide where to fly

The meteogram helps decide when to fly

What is the sounding diagram useful for?



The sounding diagram describes the state of 
the atmosphere at one location and time

It helps visualize the instability of the 
atmosphere and the risk of thunderstorms



What is the atmosphere instability?



What is the atmosphere instability?

In the explication about 
thermals, we said that 

“warm air rises because it 
is less dense than the 

surrounding air”



What is the atmosphere instability?

Actually, the surrounding air 
is not necessarily denser 

than the air in the thermal, 
especially higher up.



What is the atmosphere instability?

This is why in some 
sunny days there are 

no thermals



What is the atmosphere instability?

We also need the air 
higher up to be unstable.



Let us use an analogy



Photo de Ruben Leija sur Unsplash

Consider someone kicking 
a ball…

https://unsplash.com/fr/@rleija_?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/fr/photos/homme-jonglant-avec-la-balle-sur-le-terrain-en-herbe-jY_knL-TVvA?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash


Photo de Ruben Leija sur Unsplash

If the ground is flat, the 
ball eventually stops

Photo de Ben Hershey sur Unsplash

https://unsplash.com/fr/@rleija_?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/fr/photos/homme-jonglant-avec-la-balle-sur-le-terrain-en-herbe-jY_knL-TVvA?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/fr/@benhershey?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/fr/photos/ballon-de-football-nike-bleu-et-noir-ChI4eUGTpeY?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash


Photo de Ruben Leija sur Unsplash

However, if the ball lands on 
on slope, it continues 

moving! And it keeps moving 
as long as the terrain is 

sloping…

Photo de Ben Hershey sur Unsplash

https://unsplash.com/fr/@rleija_?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/fr/photos/homme-jonglant-avec-la-balle-sur-le-terrain-en-herbe-jY_knL-TVvA?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/fr/@benhershey?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/fr/photos/ballon-de-football-nike-bleu-et-noir-ChI4eUGTpeY?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash


What is the atmosphere instability?

Similarly, the sun only acts as a trigger, 
and the instability higher up allows the 

thermal to keep rising



The sounding diagram shows the 
temperature of the air higher up 

at one location and time



The rightmost curve shows the 
evolution of the temperature of the air 
(horizontal axis) with altitude (vertical 
axis). The colder the air higher up, the 

more it is unstable.



The yellow color means 
that the air is unstable. 

In this layer, the thermals 
keep rising and 

accelerate.



The orange color means that 
the air is conditionally 

unstable. The thermals slow 
down (except within cumulus 

clouds).



The black color means 
that the air is stable. The 
thermals slow down even 

more.



The blue curve shows 
the moisture in the air 

(dew point)



The gray strips show 
the cloud cover

100%

25%



Speed and direction of the wind 
at various elevation levels

Altitude of cumulus 
cloud base

Thermal 
velocity

Altitude of the top of 
thermals



The arrow lets you expand 
the sounding diagram at 

higher altitudes



The purple color 
means an inversion



Conclusion

- Soaringmeteo provides two types of weather forecasts
- Mid-range (8 days), 25 km of resolution (GFS model)
- Short-range (2 days), 2 km of resolution (WRF model)

- Taking into account the model resolution helps interpret the forecast results
- Soaringmeteo estimates the “thermal quality” (in %) based on

- the height of thermals,
- the ground heating,
- and the wind speed

- The “thermal quality” formula is designed for flying with paragliders in the 
mountains (for now)



Conclusion

- The map shows the forecast at a specific time in several locations, it helps 
decide where to fly

- The meteogram shows the forecast at a specific location over several 
hours/days, it helps decide when to fly

- The sounding diagram shows the instability of the atmosphere at a specific 
location and time



Feedback

- What are your expectations 
regarding Soaringmeteo?

- Do you have any 
suggestions?

Groupe Telegram 
(feedback, news, …)


