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Research problem
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lonospheric VTEC map
Adapted from: ESA (background), DGFI-TUM (VTEC map). Source: https://www.semanticscholar.org/paper/Detection-of-GNSS-
lonospheric-Scintillations-Based-Linty-
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Seasonal VTEC
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Space weather in March 2015

dVTEC = VTEC - VTECmean, GNSS EPN SRJV
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Effect on Precise Point Positioning (PPP) TUTI

Dual-frequency, L3 linear combination

Positioning errors 0.08 Daily RMSE of PPP solutions
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Natras, R. et al. (2019): GNSS ionospheric TEC

' and positioning accuracy during intense space
and terrestrial weather events in B&H, DOI:
10.15292/geodetski-vestnik.2019.01.73-91
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» Necessity for an accurate and precise ionosphere model based on GNSS
observations to correct for the ionospheric effects in positioning solutions.
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Regional ionosphere models (RIM) based on CORS Tim
data and machine learning

» Natras, R. et al: Regional ionosphere delay models based on CORS data and
machine learning, NAVIGATION, under review
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COﬂCIUSlon Interdisciplinary Applications of Advanced Technologies

» VTEC variability (EPN SRJV): dally, seasonal, semi-annual, solar cycle and

space weather dependable variations.
» Space weather - rapid, major disturbances: 50% to 150% VTEC change.

» Position errors at the dm-level: to 6 cm (east), 7 cm (north) and 20 cm (up).

» RIMs development utilizing dense CORS networks in the Western Balkans.
» To address the needs of GNSS users for an effective ionospheric correction.

hank you for your attention!

Randa Natras
Technical University of Munich
randa.natras@tum.de
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