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Motivation & Concept
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Motivation: Monitoring Earth System using GNSS Reflectometry
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Setup & Measurements o
MOSAIC first drift: Sep 2019 - Jun 2020
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Processing Concept for Permittivity Inversion
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Reflectivity & Permittivity Results
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Low Level Processing MOSAIC 2019-Sep-30: Power profiles
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Coherent Reflection Model

reflectivity:

Peyp, = SIC
r —> ice type

Can we estimate sea ice
permittivity for ice type
characterization?

sea ice 2

Bulk-medium reflection

* signal penetration
neglected

* applies for high-loss
media, especially water

water !

rel. permittivity: e, =764 +148.5; € =331+i0.11
Semmling et al. 2019
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Reflectivity Profiles

Profiles in MIZ
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Inverted Permittivity - First drift

Features & Anomalies
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Reflectivity Anomalies
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Coherent Reflection and Penetration Model

reflectivity: = ice type
P (g, €, h,)/P IcE ty
(€1, €2 12)/Py = thickness
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Slab-medium reflection
* signal penetration considered
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water 1

rel. permittivity: ¢, =76.4+i1485; & =331+i0.11; &=1.76+i0.00
* Munoz-Martin et al. 2020
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Some Simulations ...
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Co-Polar Anomalies MIZ TP
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Cross-Polar Anomalies MIZ TP
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Summary & Outlook

Motivation

 opportunity of GNSS obs. in the Central Arctic with MOSAIC
« derive reflectivity and exploit for ice type characterization

Permittivity Inversion and Reflectivity Anomalies

 one-year data set of direct and reflected signal power (co-, cross-polar data)
* rel. permit. estimated and related to sea ice concentration (cross-polar data)
« anomalies in transition period (April 2020) found
» fading indicates penetration of ice and snow

Outlook

 phase scintillation study using GNSS data
from central Arctic (MOSAIC)

 phase altimetric study using GNSS
reflectometry data from space ,_ Y o I TS
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Thank you for your attention.
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