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The Copernicus Imaging Microwave Radiometer (CIMR)
The Copernicus Imaging Microwave Radiometer (CIMR) is one of six Copernicus Expansion Missions led by ESA and the European Commission, with launch planned for 2029/30. It will provide high-resolution microwave radiometry (L, C, X, K,
Ka bands; up to 4 km) with global coverage and sub-daily revisit over polar regions. CIMR will deliver Level-2 geophysical products across four domains: sea-ice, polar oceans, terrestrial surfaces, and lakes. The CIMR L2PAD project, initiated by B o i Ve S
ESA in 2023 and led by the Norwegian Meteorological Institute, is a 4-year effort to develop advanced retrieval algorithms, an open-source Level-2 processor, pre-launch validation, and liaison with the user community. =7 'J.Dtera?t with t[ﬁ!ﬁ leam:=
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: : AB.STRACT . : RESULTS Evaluation over CONUS (July 15th 2017) using DR approach
This study presents the SWF retrieval algorithm developed for the CIMR mission, using K-band
Surface Water Fraction (CONUS) TOA Brightnss Temperatue. 18.7 GZ{K} (h-pol) Error: (WF DR) _. (SWF I_‘PDR)

passive microwave observations and a Double Differential Ratio method based on a predefined ____ToA perature, 187 Gtz (K = . —~
emissivity LUT. Tested with Windsat data, the algorithm estimates surface water fraction under o g e i\c gL
varying soil moisture and vegetation conditions. —S—

DATA (daily data from 2017)

- Brightness Temperatures (TB) at 18.7 GHz (K-band) from WindSat (Meissner et al., 2023).

- Skin Temperature from ECMWEF, used to compute surface emissivity.
- Surface Water Fraction (SWF), Soil Moisture (SM), and Vegetation Optical Depth (VOD)

from the LPDR dataset (Du et al. 2017) to build land emissivity reference LUTS.
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Estimation of reference emissivity for freshwater (water endmember)

Open water emissivity (e, , p = h or v-pol) was estimated using pixels fully within large

freshwater lakes, avoiding land—water mixing or coastal effects. The emissivity was

calculated as: : ; 02 03 04 05 06 0.7
SWF DDR

TB,: brightness temperature from WindSat.

Tsin. surface skin temperature from ECMWF.
o CONCLUSIONS

_ _ L « A K-band-based algorithm using a predefined emissivity LUT is proposed for CIMR SWF retrieval.
Estimation of reference emissivity for land (land endmember) » DR (h-pol) outperforms DDR in tests (Windsat data). Results align with Du et al. (2018), who found higher DDR uncertainty in sparsely vegetated areas.

Land emissivity LUT was built from WindSat TB and LPDR K-band SWF, SM and VOD data, DR approach is selected as the current candidate for the CIMR mission.
using land pixels with SWF < 0.02; emissivity (H-pol) was calculated as TB divided by T
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hl from the reference land endmember pixel.
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