ALFRED-WEGENER-INSTITUT
HELMHOLTZ-ZENTRUM FUR POLAR-
UND MEERESFORSCHUNG

Monitoring of the sea ic cover in a che “nglng polar

. o %»
environment using sat llite remote sensing

Robert RiCker1, Stefan Hend riCkS1, Frank KaUke»r‘I, ! Alfred Wegener Institute, Helmholtz Centre for Polar and Marine Research
Stephan Paul2, Thomas Krumpen1, et al. 2LMU Miinchen




Into the future with earth observation satellites @*NVI

Currently, ESA’s Earth observation activities include 14 satellites in operation and 26 satellites in development
(September 2018)
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Sea ice extent

Arctic sea ice extent (Sea ice concentration >15%) 2019/06/01: 10.82 mio km? meereisportal.de
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Into the future with earth observation satellites @*NVI

Currently, ESA’s Earth observation activities include 14 satellites in operation and 26 satellites in development
(September 2018)
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How to measure sea ice thickness from space?
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Sea ice altimetry vs. radiometry

CryoSat-2
Method Altimetry (Ku-band)
Footprint 300 m x 1650 m
Full coverage period monthly
Max. Latitude 88°
Thickness Range Full

- Monthly (Mar 2019)
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Reducing uncertainties by data fusion

» Taking advantage of the
complementary thickness
retrievals, derived from the
CS2 altimeter and the
SMOS radiometer

= \Weekly Arctic-wide sea-ice
thickness fields with reduced
relative uncertainties
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Arctic sea ice thickness last winter (March 2018) @*NVI

March mean sea-ice thickness
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Arctic sea ice thickness last winter (March 2018) @*[WI
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March 2018 sea ice thickness
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Arctic sea ice thickness this winter (March 2019) @*NVI

March mean sea-ice thickness
(2011-2018)

March 2019 sea ice thickness
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Arctic sea ice thickness this winter (March 2019) @*NVI

March mean sea-ice thickness March 2019 sea ice thickness anomaly
(2011-2018) (March 2019 — March 2011 - 2018)
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Separation betw. dynamics and thermodynamics @*IW[

Voter migration at EU elections in Germany

BUNDESTAGSWAHL 2017
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Sea ice volume flux

Satellite Observation (Ricker et al, 2018, The Cryosphere)

Arctic-wide volume Flux (V) is derived by V=G HDC

Grid cell length (G=25 km)
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Dynamic volume growth (2010-2018) @*NV[
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Dynamic volume growth (2010-2018) @*NV[
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Dynamics vs. Thermodynamics
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Data access
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/ S I R A L SMOS & CryoSat-2 Sea Ice Data Product Processing and Dissemination Service
& (CS2SMOS-PDS)
ﬁ Erstellt von Lukas Minnemann, zuletzt geéndert von Robert Ricker vor etwa 2 Stunden
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) Abstract How to cite the data Most recent quicklooks
The SMOS & CryoSat-2 Sea Ice Data Product For the merged CryoSat-2/SMOS sea ice Recent C828MOS Quicklock

Processing and Dissemination Service thickness data, please Recent SMOS Quicklook
(CS2SMOS-PDS) ensures the automated and 1. cite:

N " continuous operational generation of the SMOS
P rOd u Ct tl r ' l e I I n e SS 2 D ays and the merged CryoSat-2/SMOS Sea Ice Ricker, R., Hendricks, S., Kaleschke, L., Vv Cesa

Thickness products. Tian-Kunze, X., King, J., and Haas, C.: A
weekly Arctic sea-ice thickness data
record from merged CryoSat-2 and SMOS

CS2SMOS 31/12/2018 - 06/01/2019

Documentation satellite data, The Cryosphere, 11, 1607-
« CryoSat-SMOS Merged Sea Ice 1623, https://doi.org/10.5194/tc-11-1607-
. 2017, 2017.
Thickness 2. include the following phrase into the
e SMOS Sea Ice Thickness ' gp

acknowledgment:

- "The production of the merged CryoSat-
Te m p O ra I D a I Iy (S M O S ) Data access SMOS sea ice thickness data was funded
by the ESA project SMOS & CryoSat-2
Daily SMOS and weekly merged CryoSat- Sea Ice Data Product Processing and

2/SMOS sea ice thickness data can be Dissemination Service, and data from

resolution Weekly (CryoSat-2, CS2SMOS) .. s | Sreeos s

For the SMOS Sea Ice Thickness data, please

access is anomymous.

Monthly (CryoSat-2) "o s T R

Spatial resolution 12.5 km (SMOS)
of the product 25 km (CryoSat-2, CS2SMOS)



Validation: MOSAIC (Sep 2019 — Sep 2020)

= Remote Sensing Ground Truthing -

= Microwave interaction: Multi-
frequency scatterometers and
radiometers

= Radar penetration: Multi-frequency
radar

= Helicopter based lidar, EM-Bird

= Spring & Summer support airborne
campaigns (Polar-5 & Polar-6)
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