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In a series of expeditions to the Arctic, high-rate observation Receiver platforms GNSS remote sensing techniques rely on the globally available
data of Global Navigation Satellite Systems (GNSS) have L-band signals transmitted by Medium Earth Orbit (MEO)
been acquired. These expeditions include _the Cruisesl of D GNSS Transmitter satellites. Most common techniques analyze the signal’s
resgarch vessels Lance, Polarstern and Kronprins Haakon N a o propagation in the Earth’s atmosphere (atmospheric sounding
period between 2016 and 2020. The remote sensing techniques) and the Earth-reflected signal (reflectometry
observations are .deS|gnate.d for | EJ‘IO.IO“C?J‘UOn N sea-ice techniques). Several scenarios for reflectometry are currently
reflectomgtry and. |0Qospher|c monitoring. The objective of under research including receivers on ground/mountains,
our ongoing s.tud|e.s S to deyelop new paﬁhvvays for these airborne, on satellite and also on ships. Examples are shown to
applications with ships operating in the AFFZtIC- | . the left: based on ships in the Arctic (A), from a mountain
The glob_al Coverscgjle of hGNAS\S pbsegvathns gives us t.’f . station on Mallorca island (B), from a small aircraft at the
opportunity to aad to the Arctic observing systems wit French coast (C) and from a small satellite in the PRETTY
rather small hardware investment for a better understanding mission for global observations (D). The over-arching goal of all
of the exceptional Arctic environment in terms of space these studies is a better understanding of the GNSS signal’s
vve.ather and sea-ice evol utio.n. Curre nlt In yesti gationsl alm to | interaction with the sea surface and atmosphere as well as a
validate GNSS-based sea-ice monitoring for different D: small satellite, - 650 km respective exploitation of GNSS observations for remote
seasonal conditions, and to examine the space weather C: small aircraft, h ~ 700 m sensing.
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impact on GNSS reflection power estimates for long-term E\:Tﬁi:r.]tba;;esflon' LTI The concept of sea-ice monitoring with ship-based observation
monitoring i the Arctic. D|ffere.nt. GNS5 receiver types, s indicated here to the lower left. Signals reach the ship-based
dteSIQHartwed for ;gflectometry, cSiC”IIItI”atlon detect?nt and \ receiver on the direct path (black ray) and on specular
atmospnere sounding, were used. Here, we concentrate on reflection paths (red rays). The power of the retlected signal
reflectometry data analysis of cruises tQ Eram Strait (FS)_ In ? depends (among other properties) on the permittivity of the
2016 and 2020 anad to the Cehtral Arctic in 2019/20 dyr!ﬂg /e reflecting surface. Water and sea ice are significantly different
the one-year MOSAIC expedltlon. (I\/Iu_ItldlsopImary dritting e [0 ship in L-band relative permittivity and contrast in GNtSS reflectivity
Observatory for the Study of Arctic Climate). Currently, the estimates. Another important parameter of the reflection is the

data processing is extended to investigate the space weather
impact on ship-based GNSS observations in the Arctic, with

elevation angle 6. Characteristic reflectivity profiles over
elevation can be found in model and observations.

further data sets available from the Nansen legacy cruises. rel. permittivity: e, = 76.4 +148.5 &, =3.31 +10.11
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GNSS setup on R/V Lance (left) comprising a starboard-looking reflectometry antenna. The setup run for 20 the retrleva_ of sea-ice concentration based on FS
days during the FS cruise (map to the right) in late summer 2016. Sea-ice concentration (SIC) indicated. 286 286 2016 data _Semm|ing et al. 2019] and of sea-ice
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