REAL TIME APPLICATION OF TOMION MODEL: FIRST GLOBAL RESULTS
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* . In the last years, the TOMION has been improved in all the mentioned fields by gAGE/UPC. This includes the
development of the improved Abel inversion and assimilation techniques using ionosonde data; see [2] and [1],
the improvement of the Global lonospheric interpolation by means of Kriging technique, see [9] and more recently
the inclusion of prediction capability to 2 days ahead, see [3]. Along with these techniques, the capacity 0 he

gAGE/UPC to verify and test the new improvements has been highly increased, developing techniques from GN
ata Itself to using external data, such as altimeter, ionosondes and Langmuir probe.

ore, the natural step forward for the TOMION grow was to add real time capability for ionospheric
mination. In this sense, the use of the IGS Real Time network, jointly with the BKG caster software, opens the
ossibility to merge all the know-how to develop a real time open product of the ionosphere for the scientific
community.

2. IMPROVED TOMION APPLICATIONS
2.1. Testing the ionospheric products of TOMION

Since 1998 the gAGE/UPC is participating in the IGS ionospheric working group as a computation and analysis
centre. The use of different algorithms to test the GIMs has become a routine task inside the working group. These
tests are generally done with altimeter data (TOPEX, JASON and ENVISAT missions) and with the GPS data itself,
using the so-called self-consistency test developed in gAGE/UPC. However, in order to test the different
capabilities of the TOMION, for instance the electron density profiles, other approaches to compute the goodness
of the method have been used. Thus, since the TOMION only gives electron density profiles in the region where an
occultation happens, the concept of collocation of the electron density profile has to be used in order to test key
parameters of the ionosphere that can be obtained from the electron density profiles, see Figure 1. In this sense,
with the use of the separability hypothesis the extension of the tests is limited to the neighborhood (few
thousands of km) of the reference data.
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Figure 2: Map of the real time IGS GPS streams used for ionospheric determination.
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Figure 3: TEC maps for 11 UT of the doy 34 of year 2010. (Left-top panel) Real time integrated voxel determination,
(Right-top panel) UPC prediction and (Bottom panel) Kriging based global TEC maps.

Afterwards, the kriging technique will be used in order to derive the final GIM at 5°x2.5° in longitude gpd latitude by
means of using the above mentioned residuals, see Figure 3. e ‘.

2.2.1 Real Time lonosphere preliminary assessment

In the first runs of the prototype computations, large continuous assessments are difficult to perform. However, a
preliminary assessment along with the UPC rapid and predicted ionospheres are done in order to cope with the
global performance of this new ionospheric product. As it has been done in previous works, the assessment will
be done with the altimeter ionospheric JASON VTEC data. The first results indicate that the Real Time UPC
lonosphere can achieve comparable performance as the other ionospheric products, but at this moment the
stability and real time coverage are important issues to solve. So the global performance is affected. In the Figure
4 there is an example on how the Real Time map behaves better than the base (predicted) map.
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