
Forecasting soaring days--     -adapted from notes by Tom Bradbury 

Forecasting soaring days. 

One of the hardest things to do in gliding is to be able to predict the weather 
accurately enough to confidently set a task of the correct length, even when 
forecasts have been collected the data from them has to be interpreted. This article is 
not a definitive work on met forecasting only a rough guide on where to get the 
information and how to use it. 

Available information. 
Met reports come in a multitude of different formats, below are listed some 

sources and how they can be used. 
Television forecasts appear almost every hour during the day and frequently 

during the night, some of which are better than others. The ones I try to watch are the 
BBC forecasts on at 08:00, 18:30 and 21:30 on BBCI, there is often a useful 
forecast on BBC 2 at 23:55. These will give you a synoptic chart and an 
interpretation of the weather as well as night time temperature minimum as well as 
predicted day time maximum. 

Cefax is useful as this can be called up at any time; there is also a dedicated flying 
forecast on teletext page 109. This will provide you with information about wind 
direction and strength, cloud amounts and base as well as information about showers, rain 
etc. 

 
The internet gives us access to several useful sources: 
 

• Met office Aviation weather--- http://secure.metoffice.com/logon.jsp 
• Weather jack-------------- http://www.weatherjackwx.co.uk/ 
• RASP                               http://rasp.inn.leedsmet.ac.uk/RASPtable.html 
• NOAA                            http://ready.arl.noaa.gov/READYcmet.php 

 
Once you start searching and following links, there is a wealth of information at the click 
of a mouse. 

 
Volmet broadcasts can be picked up on a 720 channel radio and are useful to find 

out if there is a clearance due in for an afternoon flight, or indeed if conditions are 
starting to deteriorate on track. These forecasts can be found on three main 
frequencies, 135.375 (London main), 128.600 (London south), 126.600 (London 
north). 
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Conditions for a good day. 
 

There are certain conditions that lead to a good soaring day, and these are listed 
below. 

a) Unstable air mass. 
The amount of instability in the airmass that the flight is going to take place in is 
crucial to how good the day is going to be. If it is too stable then the thermals will de 
weak or non existent, too unstable then the thermals will soon develop into showers 
or thunderstorms. Sea air can also act to increase the stability of the airmass and so 
markedly decrease thermal activity. 

b) Amount of surface heating. 
Surface heating is crucial the development of thermals and will depend on several 

factors, the most important of which is the time of year. In the summer the day length 
is long so the sun has a long period to warm the ground, also the nights are short so the 
ground has less time to cool down. In the winter the reverse is true as well as the fact 
that sun angle to the ground is a lot shallower so less heat is absorbed. 

One other factor to take into consideration is surface water content. A wet 
surface will take longer to warm to the same temperature as a dry one, so the 
amount of recent rainfall is important. 

c) Cloud amount. 
It is nice to have cumulus cloud to mark the thermals although not essential to a good 
day. The amount of cloud around is really related to surface heating, and many a 
good day has been cut short by spreadout or high cirrus cloud. 

d) Wind strength. 
This does not affect the stability of a day but strong winds encourage the 
formation of cloud streets. Generally though tasks will become harder as wind 
speed increases above about 15 knots. 

Synoptic situation leading to a good day. 

The classic synoptic situation that may lead to a good thermal soaring day leaves a ridge 
of high pressure over the country after the passage of a cold front, which did not have 
much rain, associated with it. If the air has originated from the Polar Regions then this is 
also a good sign, as it is likely to be more unstable. 

 
A synoptic chart of a situation that is likely to lead to a good soaring day is 

shown below. It is annotated to show typical conditions at various places in that 
area. 
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This synoptic is fairly typical of a British summer, with a low pressure 
system to the north of Scotland and a cold front has recently past over the British 
Isles. The Azores high is pushing up from the south but as usual another front is 
trying to push east across the Atlantic. Below is a summary of the likely conditions at 
points A,B,C,D,E,F and G. 

A) As the front passes over the country there would have been 8\8ths cover, low 
cloud and possibly rain or drizzle depending on how active the front was. When the 
front clears there is quite often a sudden clear slot which is quite flyable with a 
rapidly rising cloudbase and weak thermals. Depending on how far from the 
center of the low, conditions can often develop into cross country weather for a 
few hours. 

B) In the area close to the low the air is very unstable which leads to the rapid 
development of showers. Also this area is associated with large areas of cloud 
and possibly the remnants of old fronts. 

C) The isobars here are fairly strait and close together, the wind strength here 
is likely to be fairly strong which may well lead to the formation of cloud 
streets. The conditions here are also favorable for wave. 

D) This area is situated under a weak ridge, however despite the air coming from a 
northerly direction it has still had a long sea track, and is therefore likely to 
be quite moist. Also in this area the inversion level will be lower and 
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restrict the vertical development of the clouds. Some degree of spreadout 
will probably develop. 

E) In the middle of a strong ridge of high pressure with anticyclonic curvature is 
always a good sign for soaring conditions. If this ridge extends over the U.K 
the next day then conditions would be good for cross country soaring. 

F) As the high pressure builds the height of the subsidence inversion will 
lower. This is good for restricting the growth of cumulus, but eventually it 
may dip below the condensation level and lead to blue conditions. 

G) As the high pressure persists the inversion level lowers even more and the 
days are cloudless leading to high surface temperatures. Eventually the 
surface temperature may be enough to break the inversion level leading to 
high level cumulus, leading to excellent soaring conditions usually in the 
afternoon. To the west of the high pressure is an approaching warm front, as 
it arrives it will be marked with high cirrus cloud which may well cut out 
sufficient of the suns heating as to lead to the premature end of a soaring 
day. 

From looking at the synoptic chart it can be seen that there are many 
factors involved in the formation of a good day. No one factor is involved 
alone, but instead the percentage chance of a good day for each set of conditions 
needs to be considered. 

 
 

 

 

Above is a diagram showing the lowering of an inversion and it's warming out. 

X point of inversion breakdown

Top of thermals

High e 
Condensation level Inver 

Pressure tendencies. 
 
Anticyclonic curvature of the isobars is almost essential for a good day. 

This is when the isobars curve around the center of the high as opposed to 
curving around the low pressure. Strait isobars may also produce good 
soaring, although this pattern favors the existence of wave, which may be a help 
or hindrance if not recognized. The existence of a high pressure ridge is also an 
excellent sign. 
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The distances are measured as a percentage of the distance from the 

center of the high or ridge axis to the center of the low. Therefore if the 
task area was exactly mid way between a low pressure system and a ridge of 
high pressure then it would be measured as 50%. 

 
% Distance from center of ridge Percentage of good days 
Central 50%
From 10% to 20% 35%
From 30% to 40% 10%  

% Distance from the center of a high Percentage of good days 
Close to 17%
From 10% to 20% 25%
From 30% to 40% 26%
From 50% to 60% 12%  

Actual pressure Percentage of good days 
1007 — 1011 mb 7%
1012 — 1016 mb 12%
1017 — 1021 mb 25%
1022 —1025 nib 41%
1027 — 1031 mb 13%

> 1032 mb 4%
   

Temperature. 
 

Obviously temperature is of prime importance in the formation of 
thermals, however the air temperature, ground temperature and dew point 
temperature have to be considered. The air temperature is important because a 
cold airmass flowing 
over a warm ground mass is going to be very unstable although this may lead to 
the formation of showers. Ground heating is essential for the formation of 
thermals, and this is dependent on the amount of heating from the sun. 

The dew point temperature is the point a which a parcel of air can no 
longer hold its moisture content as vapor and the water condenses out into 
droplets, forming cloud. As the thermal rises it expands and cools at the rate of 
3 degrees per thousand feet, until it forms cloud. So the greater the spread 
between air temperature and dew point then the higher the cloudbase. 
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TEMPERAT URE 
The above diagram is of a tephigraph, which shows on it the 

dry and saturated adiabats as well as the dew point temperature. On it 
can be plotted the environmental lapse rate for the day which will also 
show any inversion levels. From this cloudbase and cloud tops can be 
predicted. 

A rough estimate of how dry the air is can be gained by looking at 
the night time minimum temperature, since the temperature falls more 
the dryer the air is. This in turn can be used to roughly determine 
cloudbase by taking the difference between the night minimum and the 
day maximum and multiplying by 400. 

A night minimum of 5 degrees 
A day maximum of 15 degrees gives a difference of 10 degrees 
Therefore 10 times 400 = 4,000 Ft cloudbase. 

Temperature difference % Chance of a good day 
6 — 7 degrees 1%

8 — 9 degrees 8%
10 — 11 degrees 20%
12 — 13 degrees 33%
14 — 15 degrees 25%
16 — 17 degrees 13%
18 —19 degrees 9% 
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Height Enviromental lapse rate 

_________Cloud top 

air cooling at approx 1.5 degrees/thousand feet  
Saturated adiabat 

Inversion 

Cloud base

Dew point temp 
ti

. air cooling at 3 degree -thousand feet 
Dry adiabat 

. _______________  

6 
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Air moisture content. 
 

If the air is carrying a large amount of moisture then there is probably 
going to be large areas of cloud cover developing during the day. This has the 
effect of reducing the amount of solar heating and so reducing the thermal 
activity, on some days it can stop thermal activity almost entirely. This 
phenomenon is known as spreadout and its development is described below. 

 

A) The thermals start early and produce ragged looking clouds 
B) The clouds grow rapidly even when the bases lose their definition 

the tops are still building rapidly. 
C) When the cloud tops reach a certain level they are capped by a 

smooth lenticular shaped cloud known as a pileus. 
D) As the cloud reaches the inversion level it can no longer grow 

vertically so starts to spread out sideways 
E) As more and more clouds spread out the suns heating is prevented 

from reaching the surface and thermal activity stops. 

The cloud sheet now no longer being fed by fresh cloud eventually 
disperses and thermal activity can again begin and start the cycle again. 
This can be stopped by either an arrival of a strong ridge of high 
pressure, or falling pressure ahead of a trough. 

As explained above the night time temperature is a good indication of the 
amount of moisture in the air. This is not much use however if there was a 
front passing through during the night keeping temperatures high, other 
clues that indicate high moisture content such as airliners leaving long 
contrails. High moisture content is not the only criteria for spreadout though. 
There must be an inversion that caps growth of the cumulus and the air must 
be very unstable. Spreadout is probably on of the greatest causes of spoilt days 
in the U.K, although some very impressive flights have been done in spreadout 
conditions all the same. 

Airmass origin. 
Where the air has come from has a direct bearing on how much moisture 

is contained in it, and also on how stable it will be when it arrives over the 
British Isles. The direction from which the air has come from can be categorized 
into four main groups; Polar Maritime, Polar Continental, Tropical continental and 
Tropical Maritime. 

D S Puttock                           Page7  of  10                    6/6/2011 



Forecasting soaring days--     -adapted from notes by Tom Bradbury 

 

Air that has a long sea track has the opportunity to pick up large amounts of moisture, 
especially if the sea is warm. It is no surprise then that air originating from the 
tropical maritime area carries a large amount of water. The air that has originated from a 
tropical continental source is very dry but also very warm; it is usually associated with 
strong inversions as the upper air is quite warm. When temperatures in the UK do reach 
values high enough to break the inversion then thunderstorms usually follow. 
The best direction for soaring is normally from the Polar Regions, especially if it has a 
continental origin and anticyclonic curvature. Sometimes air can come from the north 
and bend round to approach us from the southeast to give good days in the west of the 
UK. 
Springtime can also produce excellent conditions when cold dry air is pulled down from 
Norway, with only a short sea track; the air is still dry and unstable when it reaches 
us. 
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Shelter effect. 
Air that has past over high ground will have been forced to rise over the hills 
or mountains will have cooled in the process. As the air cools then it is unable 
to hold its moisture as vapor so releases it in the form of rain or drizzle, 
which means that it vapor content in the lee of high ground is much reduced. 
This process is called the Fohn effect, and means that areas in the shelter of 
high ground can expect better soaring conditions than areas exposed to air 
flowing in from the sea. 

 

In a northwesterly, England is sheltered by Ireland and the Scottish highlands, the 
Shropshire plain unfortunately is exposed to air flowing down the Irish sea which often 
leads to large areas of spreadout which may well extend as far as the vale of Evesham. 

 
It can also be seen that Devon and Cornwall have little or no shelter effect and 
is also covered in cloud. 
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Wind speed. 
The wind speed on the day can make a large difference to the outcome of a 

day. Generally though, the stronger the wind then the less likely it is to be a good 
day. Wind speeds of up to 15kts is quite acceptable for closed circuit tasks, and up 
to 20kts for most modern gliders provided other conditions are good. 

It is important to be able to calculate the wind speed at flying levels from 
the forecast surface (land) wind speed. 

 
Surface wind speed (land) mph 3000 ft wind kts
5 7 
7.5 10 
10 14
12.5 17
15 22
17.7 28 

A final check list. 

a) Post cold frontal 
b) Near to or at the center of a ridge of high pressure 
c) Close to the center of a high pressure 
d) Anticyclonic curvature 
e) The air has come from northern latitudes 

0 The 3000 ft wind is less than 20kts 
g) A temperature spread of about 10 degrees 
h) The pressure is between 1017 and 1031 Mb 

Remember that not all these requirements have to be met on the same day. If 
they are then you should declare a really big task! 

 


