The purpose of this document is to show how to
use the weather model soarGFS at the
soaringmeteo.ch website. SoarGFS is a synoptic
scale weather model. It is specific to the forecasts
of thermal soaring. It provides forecasts for 7 days.

SoarGFS
Jean Oberson – soaringmeteo.ch - © 2013.

SoarGFS draws its data from the famous
American model GFS, (global forecast
system), global and macroscale. Its
horinzontal resolution is 0.5 degrees.

Let us visit the main page of the website.

Let us click the link soarGFS 0.5 degree.

You will now see 4 sketch maps of the Alps. Each of these four maps
respectively represents each of the four cycles of forecasts. The most
recent cycle is designated by a date and time written in red and bold.
Always check the forecast date. !!! In case of doubt do not hesitate
to refresh the web page !!!
At the top left are the available forecasts at about 2:00Z, that is to say,
3 a.m, winter time, or 4 a.m, summer time. The starting data were
initialized at 18 Z at the day before. Forecasts are valid for the current
day and for the next 6 days. To reminder Z means universal GMT, or
UTC, that is to say, for simplicity, the time of Britain.
At the top right are the forecasts available at around 6:00Z, that is to
say, 7 a.m in the morning, winter time, or 8 a.m., summer time. The
starting data were initialized at midnight Z. Forecasts are valid for the
current day and for the next 6 days.
At the bottom left are the forecasts available at around 12:00Z, that is
to say, 1 p.m., winter time, or 2 p.m., summer time. The starting data
were initialized at 6Z. Forecasts are valid for the next 7 days.
At the bottom right are forecasts available at around 18:00Z, that is to
say, 7 p.m., winter time, or 8 p.m., summer time. The starting data were
initialized at 12Z. The forecast is valid for the next 7 days.
Each of these four maps are used in the same way.

Consider for example the map at the top left, this one of the first cycle
of prediction of the day. You can observe here three kinds of links:
First link, dMSLP, which means differential
mean sea level pressure, or the transalpine
horizontal pressure difference at sea level.

The second link is: overview of THQ. This THQ
or Thermal Quality is an overall assessment of
the conditions for thermal soaring.
The third type of link is actually a
set of links: the white dots on the
map of the Alps. These are the
grid points of the GFS model.

The geographic coordinates of these points are
shown on the upper edge, the west-east longitudes
and the left edge, the south-north latitudes.

When we move the mouse cursor without clicking
over these white dots, landmark names of these
points appear, for example on longitude 9.0 degree
and latitude 45.5 degree appears Milano.

You will notice that the points are separated by 0.5
degrees, i.e. the resolution of the model.
Let's click on the link DMSLP, first.

On the top of the new page, there is a color scale. On the left, with increasingly dark blue, are the negative values of
pressure difference. In the middle, in white, values are zero or nearly so. On the right, with yellow then red becoming
darker, there are increasing positive values of pressure difference. By convention in soarGFS, blue negative values 
correspond to the north foehn, that is to say to a overpressure in the northern of the Alps, while red positive values 
correspond to the south foehn, that is to say, overpressure in the southern of the Alps.

Under this scale, there are four tables, corresponding to four areas of pressure difference.

The upper first table, for example, corresponds to the pressure difference between the region of Neuchâtel (western
Swiss Plateau) and the region of Ivrea (Piedmont). In general, higher the pressure difference is, in one direction or
another, more turbulent or dangerous the flight conditions are. It is up to everyone to decide, according to his flying
experience, what maximal values can be supported. But we must also take into account the winds aloft, obviously.
The pressure difference is only one of the parameters we have to take into account.

In the header of each of the 4 tables, then there is the date for each day ...

... 9Z, 12Z and 15Z forecast periods, forming
columns that contain dMSLP values.

Let us return to the main page of soarGFS.

Then let us click on the link: overview of ThQ.

On the top of the new page, there is a scale in color.

On the far left white area are the maximum values of ThQ in %. This
corresponds to a good thermal soaring conditions, more precisely, (1) to weak
horizontal synoptic winds, (2) to a thick convective boundary layer, ie high
ceilings and (3) to a generous sun. If these three factors become less
favorable, i.e. stronger winds, lower ceiling or less sun, ThQ values decrease
with colors becoming darker. If one of the factors is very unfavorable, the ThQ
is close to 0%, even if the other two factors are very favorable. The
calculation algorithm of ThQ is hence more complex than a simple average.

With small patches of color on the 21 small maps of
the Alps, we can quickly glance to ThQ, ie the
conditions for thermal soaring over the whole Alps,
during the 7 day forecast, at 9, 12 and 15 Z.
Let us return to the main page soarGFS.

Let's click on one of the white dots, for
example on the longitude 7 and latitude 46.5
point landmark-named Gruyère-Riviera.

We come across a large table. In the header
there is information on the location of the
selected GFS grid point as geographic
coordinates, average mean ground elevation,
date and time of the automatic table generation.

Then there are three daily periods
9z, 12z and 15 Z and ...

... the date of the 7 forecast day. There is therefore 21 periods
in all. The times and dates are in the form of link. We'll see right
away what these links. The times and dates are indicators of
columns containing predicted weather parameters as ...

... the ThQ, ...

... the synoptic winds (directions and
speeds) at different levels ...

... the amount of clouds of different types, ...

... the amount of precipitation (total and convective =
thunderstorm) and an index of thunderstorm trend.

On this line, there is a sequence of numbers with a + sign. They
represent the elapsed time between each forecast period and the time
of initialization. In general greater this elapsed time is, less reliable
predictions are. But sometimes a previous cycle gives better
predictions than the most recent cycle.

Now let's click on one of the 21 links. For example, a period with
interesting ThQ that is for example 12Z Friday, June 7, 2013.

A new window opens. There is a diagram showing the
upper air profile of the selected location and many other
weather information for this location.

Just under the title, there is information on the thunderstorm trend,
sunshine, heat transferred to the atmosphere, precipitation and
the pressure air reduced to sea level.

This profile is here ideal for thermal soaring flight. Its
interpretation is beyond the scope of this document. It is
treated in other documents of the soaringmeteo
website. The blue curve is that of the dew point
temperature and the red one is that of the temperature
of the air. Along the curves the numbers in fuchsia
indicate the temperature change from the previous
period at different altitudes. Negative values mean that
there is cooling and vice versa for positive values.
Thenumbers in green indicate the temperature gradient
in degrees per 100 m. The minus sign of these numbers
indicates that the temperature decreases with altitude.

On the far right you find the amount of cloud of different types.
On the left, you see a array of
numbers specifying numerical
values of the aerological profile :
the air pressure values of the
atmospheric layers in
hectoPascal, their altitudes, their
temperatures, their dew point
temperatures and their winds.

The gray rectangle represents the convective
layer and its height shows the vertical extent of
the convective layer.

Depending on the humidity of the air near the
ground there is, or not, a small thumbnail of
cumulus of different sizes at the top of the
convective layer. Wetter the ground is, greater and
lower the image of cumulus is. If there is no picture
of cumulus, this means that the air near the soil is
dry enough for development of blue thermals.

You can click on other periods to get other diagrams.

Now close the aerological
profile window.

We find our great table back. Let's choose and click on one of
the dates, for example on June 7, 2013. We will find an original
function. This is to compare the current predicted weather with
the weather of old archived days (days of 2007-2011, currently
available). If similarities are found, any eventual traces of
thermal flights during these archived days will be displayed.

On this page, a new table is
presented in three parts.
Each part corresponds to the
period 9, 12, 15 Z of the
selected predicted day.

On the top line, you will find the list
of weather parameters used to
compare days between them.
There are the air temperature T
and the dew point temperature Td
over the ground, the spread, that
is, the difference T-Td (greater the
spread, drier the air is and vice
versa), the thickness of the
convective boundary layer BLDm,
the relative humidity in three layers
of high atmosphere, the air
temperature at 500 hPa and the
direction and strength of winds at
different altitudes. Each parameter
specifies the column in which there
are values for similar archived and
current predicted periods.

Let us take the middle table, i.e. the one corresponding to
the predicted period of 12Z of this Friday, June 7, 2013.

Just below is the line of the old archived period, here April 7
2007 12Z, which most closely resembles the forecast current
period, i.e. the 12Z of this Friday, June 7, 2013, from the
weather view point. For each period (9, 12, 15Z) of the current
forecast day, you find the 10 most similar old periods. An overall
coefficient of similarity in % can judge if the current forecast
weather is much like the old days, or not. These five periods are
sorted in descending order of similarity.

If, during the old days, thermal flights were made, a link
appears with the number of thermals used. In our example,
the 7 April 2007 12 Z, there were 21 thermal flights in the
region. Just click on this link to bring up a new window.

In this window, you see a google map that
contains small colored triangles. These are the
thermals used during the old archived period.

The average upward velocity is coded by
colors. By clicking on one of these triangles
you get the following little info bubble ...

More detailed information describe the ascent:
elevation gain, average vertical speed, ceiling,
exact time of the beginning of the thermal.

Besides the triangles, there is a small angle bracket
icon at the center of the map. Let us click on it.

A new bubble appears. It contains information
about grid point and about weather of the
predicted period and the old similar one.

The penultimate line is
the difference between
the predicted and the
old values. For
example, if the
convective layer of the
forecast day is thicker
than the one of the
archived similar day,
the difference is
positive, here 423 m. In
this case, it will be good
....

... hence the plus
sign on the bottom
line. If the wind at
850 hectoPascal is
stronger during the
predicted period
than during the old
similar day, the
difference is
positive again ...

... but in this case it will be
unfavorable hence the minus sign.
In other words, on the last line,
there is a sequence of plus signs or
minus signs to indicate if the
predicted day looks better, that is to
say, it is more favorable, or less
good, that is to say less favorable
than the archived similar day. The
zeros indicate of course a
nonsignificant difference.

Weather parameters taken into account are the spread
at 2 m above the ground = S2m, i.e. the difference
between the air temperature and dew point in ° C. H =
relative humidity in % at 3 altitudes, here 700, 500 and
300 hPa. T500 = air temperature at 500 hPa. ° = wind
direction and V = wind speed at four different altitudes,
here 850, 800, 750 and 700 hPa.

In summary, there are two types of records extending
between 1 January 2007 and 31 December 2011. The first is
the weather archive that is to say, the daily analysis of GFS,
and the second is the archive of GPS flight track from crosscountry competitions. It seems interesting to find thermal
flights realized once during the old similar day to the current
predicted day during which I plan my future flight. Thank you
to the creator of thermal.kk7.ch to have generously provided
me the archives of the flight tracks. Thank you to the U.S.
Weather Bureau to provide us free valuable weather data.

You know the essentials about using soarGFS.

