
Fig 2: CIMR viewing geometry.
By Craig Donlon, 2019: https://doi.org/10.6084/m9.figshare.7749398.v1,
used under CC BY 4.0 (https://creativecommons.org/licenses/by/4.0/).
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2. Platform and Payload

3. EUMETSAT Global Ocean and Atmosphere L2 product 4. Going forward
Cal/Val to consider existing EUMETSAT frameworks and 
reference data such as:
• Copernicus Sentinel-3 Sea and Land Surface Temperature 

Radiometer (SLSTR);
• Towards fiducial Reference Measurements of Sea-Surface 

Temperature by European Drifters (TRUSTED).
Expected Synergy and potential cross-verification between 
CIMR and EUMETSAT MetOp-SG B satellite that carries two 
relevant sensors:
• Scatterometer (SCA): Will measure OWV;
• MicroWave Imager (MWI): Will measure LWP, TCWV, PCP, 

and Sea Surface Wind Speed.
At poles collocations ±10 min between CIMR and MetOp-
SG B will be available each orbit.

L2 Variable ID Description Spatial 
resolution

Total standard 
uncertainty

SST-O Sea Surface Temperature ≤15 km ≤0.2 K
SSS-O Sea Surface Salinity < 60 km ≤0.3 pss

OWV-O Ocean Surface Wind Vector ≤ 40 km
2 ms-1 and ≤20° in 
direction at wind speeds 
≥6 ms-1

PCP-A Precipitation rate (liquid) ≤15 km (g=5 km) ≤80% at 1 mm h−1
≤50% above 10 mmh−1.

LWP-A Liquid Water Path ≤15 km (g=5 km) ≤50%
TCWV-A Total Column Water Vapour ≤15 km (g=5 km) ≤10%

Table 1: Key radiometric performance figures of CIMR [3]. L1b 
radiometric stability is ≤0.2 over lifetime K and ≤0.2 K over orbit.

CIMR design lifetime is 7.5 years 
including commissioning (6 
months), with propellant for up to 12 
years. Launches are planned for 
2029 (CIMR-A) and 2035 (CIMR-B).
Highlight features [1]:
• Fore and aft viewing geometry;
• Internal 2-point calibration with 

one hot and active cold load per 
channel;

• On-board Radiometric Frequency 
Interference (RFI) detection and 
mitigation;

• Full polarization measured at all 
channels (full Stokes vector);

• Multiple feedhorns per channel: 1 
at L, 4 at C/X, and 8 at K/Ka.

Selected system characteristics 
[1,2]:
• Satellite mass: ~ 2 ton;
• Instrument crate mass: ~700 kg;
• Antenna diameter: ~8.5 m 

(projected aperture 7.1 m);
• Antenna boom length:  ~8.5 m;
• Scanning speed: 7.8 RPM.
Orbit and coverage [1]:
• Sun-synchronous Dawn-Dusk 

orbit; ECT 06:00 descending;
• 95% daily global coverage.

Level 2 for Global Ocean 
and Atmosphere 

L1a, L1b, L1c Global
Level 2 for Polar and Land

The EUMETSAT L2 product portfolio for 
Global Ocean and Atmosphere considers six 
variables, retrieved in a self-consistent 
manner: Sea Surface Temperature (SST), Sea 
Surface Salinity (SSS), Ocean surface Wind 
Vector (OWV), liquid Precipitation Rate 
(PCP), Liquid Water Path (LWP), and Total 
Column Water Path (TCWV). Note that:
• Product timeliness is Near Real Time 3 

Hours + Non-Time Critical;
• Format will be NetCDF4 or similar;
• SST product (sub-Skin) shall comply with 

Group for High Resolution Sea Surface 
Temperature (GHRSST) standard.

Retrieval algorithm and test-data under 
development by Estellus and OceanDataLab:

• Cascade multi-parameter, multi-frequency, 
and multi-scale algorithm, using a 
physically-based Optimal Estimation (OE) 
method and a fast Radiative Transfer Model 
(RTM);

• Test-data geo-physically realistic with 
collocated SMAP and WindSat observations 
for verification.

Table 2: Global Ocean and Atmosphere L2 product variables and 
requirements under EUMETSAT development [1]. “g” indicates goal.

Fig 3: Example test-data. Geophysical inputs showing SST, SSS, u and v 
wind-components, TCWP, and LWP. Depicting hurricane Irma 7/9/2017.

Fig 4: Example test-data; Simulated top of atmosphere brightness temperatures at L, C, X, K, and Ka-band (left to right 
columns) for vertical and horizontal polarization (top and bottom row, respectively) using geophysical input shown in Fig 4.
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Fig 5: MetOP-SG B with SCA and MWI

Challenges:
• Non-conventional feed-horn configuration → Challenging 

re-sampling from L1b to L2 sampling;
• Significant L1b data volume to process: ~26 million 

samples/orbit
• Several corrective steps needed between L1 and L2:

– Faraday polarization rotation in Ionosphere
– Galaxy, Sun, and Moon glint intrusion into main beam
– Inter-channel feedhorn angle variation → “Striping” in 

some conditions (e.g. calm ocean)

Fig 1: CIMR in flight, emphasizing the footprint configuration. Image: ESA/Mlabspace
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L-band

C/X-band

K/Ka-band

Frequency band L C X K Ka

Relevant ECVs Salinity Sea surface winds & 
temperature

Water vapour, clouds & 
rain

Allocated band 
[GHz] 1.4 – 1.427 6.42–7.25 10.6-10.7 18.6-18.8 36-37

Centre frequency 
[GHz] 1.4135 6.925 10.65 18.7 36.5

Footprint size [km] <60 ≤15 ≤15 ≤5.5 ≤5

L1b Radiometric 
resolution [K] NEΔT ≤0.3 ≤0.2 ≤0.3 ≤0.4

(goal: ≤0.3) ≤0.7

Polarisation Full Stokes
Swath width >1900 km
Observation Zenith 
Angle [deg] 52.0 ±1.0 55.0 ±2.0

CIMR is a Copernicus Sentinel Expansion mission addressing the EU polar 
arctic policy and is a conically scanning radiometer employing a large 
deployable reflector. 
The Primary objective is the provision of high-spatial resolution microwave 
imaging radiometry measurements and derived products (Polar Sea Ice 
Concentration, Sea Ice Extent, and Sea Surface Temperature) with global 
coverage and sub-daily revisits in the polar regions and adjacent seas. In 
addition, European L-band and AMSR-like observations continuity shall be 
maintained in polar regions [1].
Secondary objectives consider various geo-physical products for the Global 
Ocean and Atmosphere, Land (e.g. Soil Moisture), and further Polar products 
(e.g. Sea Ice Drift) [1].
EUMETSAT is responsible for the CIMR global Ocean and Atmosphere L2 
processing chains and the operational delivery of these products to users, as 
part of the Copernicus tasks entrusted to EUMETSAT by the European 
Commission. ESA, in turn, is responsible for the mission operations and the 
processing and operational delivery of L1 and L2 Polar and Land products:

LIVING PLANET SYMPOSIUM
Vienna, Austria, 24th June 2025

https://doi.org/10.6084/m9.figshare.7749398.v1
https://esamultimedia.esa.int/docs/EarthObservation/CIMR-MRD-v5.0-20230211_(Issued).pdf

	Towards Physically Consistent Copernicus Imaging Microwave Radiometer (CIMR) Level 2 Products for the Global Ocean and Atmosphere�Robin Ekelund1, Christophe Accadia1, Vinia Mattioli1, Eduardo Valido Cabrera1�1EUMETSAT, Darmstadt, Germany 

