
●

●

2 Windy: Advanced Usage - Karl Thorne updated 
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The Windy app or windy.com are superb resources of weather prediction and in 
my opinion it's presentation is much better than those from Predict Wind its 
main competitor in the "free" forecasting space. Windy offer the same/similar 
forecast models as Predict Wind (AROME , ECMWF and GFS). The French 
Meteo supplied AROME model has a finer resolution than the others at 1.3km 
but limited forecast range (42h) and coverage (no good if you live in Scotland 
or the Algarve).

Thinking in 3 Dimensions and Visual Indicators

Not only is the use of the higher resolution model an advantage, displays such 
as Airgrams and Sounding Forecasts can really help us start to visualise the 
weather in 3D, and knowing what is going on aloft can help us decide what is 
going on from first principles and gives us a clearer picture in our heads about 
what indicators we are looking for when a change is due to occur. 

This is very powerful, whilst the forecast models are great at predicting the 
weather systems, timing of their movements is always difficult, e.g. a front is 
forecast to pass over this afternoon will it be at 3pm when I'm racing or at 6pm 
when I'm not? Existing products that give tabulated data, or at best graphs, 
don't really help in determining the indicators in cloud formation that you need 
to be looking for.

Please note these following features are only available in Windy for the ECMWF 
model.

Airgram

The first of the 3d tools that we will look at is the Airgram, this is the simplest 
to use and is probably all you will need, as it already interprets and presents the 
information in a clear and simple format, and it is really easy to understand how 
a forecast is developing over a period of time.

The airgram has an x-axis of time and a y-axis of pressure (we're really only 
interested up to 3000m above sea level which equates to 700 hPa)

From the Airgram you will be able to determine

Wind speed and direction at different heights: helps determine shear and 
also sea breeze triggering
Colour coded bands of similar temperatures

http://windy.com
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Predicted cloud types and heights
Predicted rainfall, snow and convective activity (thunderstorms)

Basic Sounding Forecast

There is an excellent Sounding forecast (ECMWF) available in Windy for any 
location, simply set a location and right click (or tap) and select Sounding. 

This brings up a sounding forecast, based on a simplified Stuve diagram. First 



we'll explain what the lines mean and then how to apply it.

The x-axis is temperature (degrees C) and the y-axis is height above mean sea 
level. The red line is the forecast air temperature, and the blue line is the 
forecast dew point at each different altitude.

The grey lines are normally pre-printed (static) on a Stuve diagram as the 
thermodynamic properties of air mixed with water are known at different 
temperatures and saturations. In Windy most of those static lines are removed 
for clarity, but the ones that remain are relevant for the forecast and are 
explained below: 

L1 - saturation mixing ratio, how much water needs to be contained in the air at 
any given temperature for it to be saturated. We use the dew point at the 
surface (blue line intersect with x-axis) to determine the mixing ratio that we 
will use
L2 - Dry adiabat line used to determine the convective temperature TCON, from 



the intersect with the air temperature and the mixing ratio (L1)
L3 - Moist adiabat. How a parcel of condensed air lifts with height (this is 
relevant once LCL has been reached).

The other items below the graph are explained as follows:

LCL - Lifted condensation level. This is the height (pressure level) an air parcel 
would need to be raised (dry adiabatically) to to become saturated
CCL - Convective condensation level is the height (pressure level) that a parcel, 
if heated to the “convective temperature,” would freely rise and form a cumulus 
cloud (shown by the intersection of L1 and L2 at 1500m in this example).
TCON - Convective temperature at the surface. The surface temperature that 
must be reached
to start the formation of convection clouds by surface heating.

Notes: The LCL and CCL are useful for determining the height of cloud bases. 
For non-convective clouds that are forced to rise, the LCL is a good 
approximation. On the other hand, the CCL is a better estimate for clouds 
formed by convection, like cumulus clouds. In reality, cloud bases are generally 
somewhere between the LCL and CCL. ref. http://weathertogether.net/
weather-101/how-to-read-skew-t-charts/

Application

How do we use this stuff? Does it matter if it's already distilled into the forecast 
such as the airgram?

Using this is really about better understanding the weather at a micro-level 
from first principles, it's really up to you if you bother with it, personally I like 
the full picture and am learning to extract quickly what is relevant and ignore 
what is not.
 
Like all this stuff, it's up to you, as a sailor you can take the bits that you might 
find helpful like:

Will it be gusty (unstable)?  
Will it be shifty (unsteady)?
Do the right conditions exists for thermal activity? 
Will there be Cumulus cloud activity? How deep is that Cumulus cloud and what 
does that mean?

On the right hand side, wind speed and direction are indicated, we're looking at 
this to determine both shear  (how much the wind speed and direction vary as 
we go up) and also the likelihood of a sea breeze developing, by understanding 
the wind speed and direction above the surface to determine if the right 
conditions exist for convection to occur. The rate of change of wind speed with 

http://weathertogether.net/weather-101/how-to-read-skew-t-charts/
http://weathertogether.net/weather-101/how-to-read-skew-t-charts/


height can give us an indication of stability (

You can find out more about Stuve diagrams here (http://tornado.sfsu.edu/
Geosciences/classes/e260/DewPointTemperature/StuveDiagrams/
StuveDiagrams.html), they are a bit anachronistic and from what I've read aren't 
that widely used, but we cover them here as Windy has chosen to use them for 
its default sounding forecast.

Skew-T Diagram (Nerd level 5)

A more complex alternative to the Stuve diagram is the Skew-T diagram which 
Windy provides as a Plugin (web browser only), and is the format aviators and 
meteorologists use. It is also how the airgram shown previously will have been 
created. It holds the same basic plots (forecasts of air temperature, dew point 
and wind velocity) but more stuff can be found from it (apparently!). 

Follow the steps below to install the Plugin and view it. Annoyingly this needs 

http://tornado.sfsu.edu/Geosciences/classes/e260/DewPointTemperature/StuveDiagrams/StuveDiagrams.html
http://tornado.sfsu.edu/Geosciences/classes/e260/DewPointTemperature/StuveDiagrams/StuveDiagrams.html
http://tornado.sfsu.edu/Geosciences/classes/e260/DewPointTemperature/StuveDiagrams/StuveDiagrams.html


loading every time you open Windy in your web browser, and really is only for 
the budding weather nerd!

Click the three horizontal bars in the top left of your web page, and select 
"Install Windy plugin" 



There are quite a few different items displayed, including Skew-T but ignore 
that one, I don't think it is quite as good as the one labelled "Sounding", click 
Load and you'll weirdly get a picture of Borat telling you that it has successfully 
been added!

Now when you right click (or tap) on your location you will get the option for 
"Better Sounding"

The forecast is loaded into the left hand side of the browser.

There are a few more features in this plugin:

Cloud thickness and type
Clearer presentation of the wind speed and direction (hodograph)
Dry and moist adibats shown on the graph
Saturated mixing ratios shown across the temperature range, not just at the 
surface dew point.

Like the previous Sounding forecast it can be zoomed in and out, but remember 
we're only really interested up to 3000m



The key differences from a Stuve diagram is that the isotherms (constant 
temperature lines) are printed at 45 degrees (bottom left to upper right) and 
the dry and moist adibats are shown as curved lines.

Zoom view checked, gives diagram diagram up to 7000m



Unchecking Zoom view shows the full diagram up to 13000m

Example

Consider this Sounding forecast for 0600 22nd May 2020 presented on a 
Skew-T diagram, from it the cumulus cloud base and height have been 
calculated for us, and the different cloud strata that exist above that.



Other than observing the cloud base, and cloud height of the cumulus we won't 
try and calculate what all this means here, as there is already a load of really 
good information about on how to read and interpret these Skew-T charts if you 
do want to know more:

This one builds the chart up from basics:
http://weathertogether.net/weather-101/how-to-read-skew-t-charts/

This one is from a soaring glider pilots perspective and gives a good insight to 

http://weathertogether.net/weather-101/how-to-read-skew-t-charts/
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what is needed for thermal activity:
http://flsc.org/portals/12/PDF/Read_Skew_T.pdf 

If you prefer a video try this:
https://youtu.be/STrCGN5TLoA

And the sounding tool he refers to can be found here, try it for Bournemouth 
Airport EGHH using GFS:
https://rucsoundings.noaa.gov/

Simplified explanations:
https://www.weather.gov/jetstream/upperair_intro

Of course in the meantime don't forget the basics and get too carried away 
with this stuff, after all we're sailors looking for the next shift or pressure 
patch, not glider pilots trying to find a thermal or balloonists trying to get 
from A to B(ish).

Stability

Section to go in here about intrepreting stability from Skew-T

Stability with Simon Rowell
https://www.youtube.com/watch?v=qsibA00vzjU

Forecast Models

This needs tidying up, topics to cover:

Forecasting Models and resolution
Coverage
Model Runs and Windy Updates
Model Performance

Reference - Model Update frequency
Reference Time is start of model run, which can take 8-9 hours

http://flsc.org/portals/12/PDF/Read_Skew_T.pdf
https://youtu.be/STrCGN5TLoA
https://rucsoundings.noaa.gov/
https://www.weather.gov/jetstream/upperair_intro
https://www.youtube.com/watch?v=qsibA00vzjU


Update Time is the time the data in Windy is updated

Model Descriptions




