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Simulation:

Characterizing lonospheric Effects on GNSS Reflectometry at
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GNSS-R lono. Simulations at Grazing Angles

PRETTY-like scenario... Neustrelitz Electron Density Model NeQuick Model DLR
(NEDM2020) DLR-SO. T/ICT4D Laboratory
(Hoque et al. 2022) (Nava, B. et al., 2008)
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Results - Relative lonospheric Delay
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Grazing-angle ionospheric delays observed during the
GNSS-R PRETTY mission

Mario Moreno, Maximilian Semmling, Florian Zus, Georges Stienne,
Andreas Dielacher, Mainul Hoque, Jens Wickert, Hossein Nahavandchi.
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PRETTY — Delay Maps
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PRETTY - Code Delay Events
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Exponential Fitting
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Zus et. al., 2012 Model-based Atmospheric Corrections
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lonospheric Delay Estimations

Removing tropospheric

contribution
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lonospheric Peak Ne Height chapman Lays! Simuator 4#7
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. . _ From Observations:
From simulations:

* Models accurately capture the
atmospheric delay dynamics in
the North Pole Region

« Making ionospheric corrections
In GNSS reflectometry is
challenging at grazing angles
below 20° due to the

increasing o, . « The direct signal contributes
approximately 60% to the
« Higher influence from Direct Relative lonospheric Delay
signal below 10° elevation. (E<10°)
. Peak Ne Height: Nighttime Hm « The cancellation point could
is 10% 1 than daytime Hm. provide valuable information
Tropics most dynamic. about the helght of the F-Iayer

peak using GNSS-R code delay
observations at grazing angles
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