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Introduction Summary and Conclusions
* Sea ice changes the albedo of ocean surface, the energy transfer between | [* Using fit functions for SMOS Tbs reduces data removal
the atmosphere and ocean and provides a solid surface for show to deposit due to RFI filtering and the resulting SIT has a 2.2 cm
* Sea Ice Thickness (SIT) up to 0.5 m first was retrieved from Soil Moisture RMSD relative to the daily mean method
Ocean Salinity (SMOS, launched in 2009) satellite observations [1] e RMSD of calibrated SMAP data and SMOS 40° fit Tbs is
* Algorithm is transferred to Soil Moisture Active Passive (SMAP, launched less than <3 K making SMAP a good replacement for
2015) observations [3] SMOS in case of malfunction
* Both satellites have a near-polar sun-synchronous orbit and carry a L-band | |* Merged SMAP and SMOS Tbs result in consistent and
microwave radiometers at 1.4 GHz, SMOS has a large incidence angle range stable SIT maps with less gaps [2]
(0-65°) while SMAP is conically scanning at 40°

Thin Sea Ice Thickness retrieval SMAP calibration

* Input: (i) SMOS L1C daily mean Top Of the Atmosphere (TOA)| |* Linear regression of SMAP TOA Tbh and Tbv (Fig. 2) for the
brightness temperature (Tbs); (ii) 40-50° incidence angle range; (iii) period 1 October to 31 December 2015 used to bring them to
three training areas in Kara and Barents Sea from 1 October to 26 equivalent SMOS 40° Tbs

December 2010 used for retrieval training; (iv) RFI filtering is done| |+ Both show very good agreement (R> 10.95; RIVISD <3 K)
by eliminating complete snapshots containing Tbs over 300 K
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* Thermodynamic sea ice thickness using Cumulative Freezing Degree < |
Days (CFDD) data is found correlated to intensity and anticorrelated 2 >
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to polarization difference (Fig. 1) © 1 [{z48
CZD 1.22
! ! ! ? ! ! % ! ! ! n i 1.
250_”.’%" ......... ............ ............. ............ ............ ............. : E:t:g: . F|g. 1 _ SIT retrleval curves |n dependence 6.6
200 WMSRER T~ L= of intensity and polarization difference with VR TT e L 0.0
00 B BT S D NG B B B two methods: daily mean Tbs (blue) and SMAP Tbh [K] SMAP Tbv [K]
Z 100 N N\ ) Y . ( ) . Fig. 2 — Density plot showing Tbh (left) and Tbv (right) data for SMAP and SMOS for
> Tbs obtained from fit curves at fixed , , ,
B70L R e\ s T . o o the period 1 October to 31 December 2015. Magenta lines represent the linear
0 I U O T U T U T incidence angle 40° (green) and 45° (red). on b ) 9
O I T T T T R YT N A\ A Dots represent the data used for 40° regression between the two datasets
T U N % O N O O O B retrieval curve generation. Numbers on the
S m»: <2 Y1 : :
oL IO N N curve represent the thickness in cm
R T N i SMOS/SMAP merged product
* SMOS retrieval curve retrained using Tb fit function to the fixed
SMOS Brightness temperatures fit incidence angle of 40° of SMAP (Fig. 1)

* For each grid point the number of data points and the covered| |* RMSD between mixed sensor SIT and the original daily mean
incidence angle range is highly variable, and can result in shifting| | algorithmis2.23cm
averaged incidence angle observation from expected value

* The fit function [3] using the dependence of brightness temperature
on incidence angle is applied for each polarization for each grid point| | -
and is done iteratively with a maximum of five iterations. Data with
the highest absolute difference from the fit are removed
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Fig. 4 — Sea ice thickness retrieved on 29 Oct. 2010 (o ice arid point
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