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Models: CTIPe and TUM
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Case Study: St. Patrick day storm 2015

St.Patrick Day Storm 2015 Dst-Index

16-03 17-03 18-03 19-03 * G4 Level (severe) geomagnetic storm
» Caused by a CME the 15th March
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Validation methods and measurements
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Validation: TEC map over Europe (10E)
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Validation: Local lonosonde comparison

The geographical locations of the stations available for
the analysis are shown in the figure
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M 40 Re = 0.91319, RMSEc = 3.6209; Rt = 0.99153, RMSEt = 1.219
@ T T T T ' T T T T T ' T T T T T

9's 3 —— CTIPe
t — TUM
IGS TEC 3 — IGS/lonosonde
L
'_ 0 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1
00 04 08 12 16 20 00 04 08 12 16 20 00 04 08 12 16 20 00
B 20 Rc = 0.89476, RMSEc = 2.1794; Rt = 0.96867, RMSEt=0.71788
T T T T T | T 1 T T T | T T T T T
~ : :
T 1 1
2 10 : : -
o . :
8 .
0 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1
GlRO DB 00 04 08 12 16 20 00 04 08 12 16 20 00 04 08 12 16 20 00
m 600 Rc = 0.86974, RMSEc = 34.2784; Rt = 0.81551, RMSEt = 40.632
Io n OSO n d e . T T T T T | T T T T T ' T T T T T
=
=
o 400
E
=
200
00 04 08 12 16 20 00 04 08 12 16 20 00 04 08 12 16 20 00
16-03-15 17-03-15 18-03-15




10 >EGU 2019 -« |. Fernandez-Gomez

Validation: Local lonosonde comparison maps (R)
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Validation: dSTEC self — consistency analysis

e A comparison for the test period including the St. Patrick Storm event was performed.

e The validation method is based on the self-consistency analysis (dSTEC).

e The self consistency analysis is based

Li(tref) on the comparison of ...

L(ty)
.. differenced STEC values computed

from the GPS geometry-free linear
combination of carrier-phase

L; measurement at bl | h

the reference observables (along a phase-

epoch tyef continuous arc): dSTE Copg k

L; measurements
on the arc at
different times t;,

receiver

.. and differenced STEC values

Analysis of the dSTEC ;s Values from a computed from the VTEC maps:
continuous arc by subtracting a reference dSTE Crnapx
observation '

dSTECy = dSTECypsx — ASTECmapk
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Validation: dSTEC self — consistency analysis

e The geographical locations of the stations selected
for the analysis are shown in the figure

e The test receivers chosen globally are located at
low and high latitudes, which can estimate the
VTEC model accuracy at regions characterized by
strong variable VTEC activity
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Summary and Next steps

* CTIPe and TUM models analysis during storm conditions using IGS TEC and
lonosonde data.

» Both models can reproduce the TEC storm characteristics.

« CTIPe results show latitudinal 2 e e 2
dependence with better results in high ... 4y e
and mid latitudes than the equatorial : # i ;
region. _ B ITE
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Summary and Next steps

* CTIPe and TUM models analysis during storm conditions using IGS TEC and
lonosonde data.

» Both models can reproduce the TEC storm characteristics.

« TUM show very good agreement with Input Data
TEC and foF2, however hmF2 i
calculations needs further improvement.
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Thanks for your attention!




