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MetOp-SG microwave radiometry

Continuity and …. novelties !

MWI

MWS

ICI

Sounding
MWS (Sat-A) Bands in range 

23-229 GHz:
• 23-89 GHz: heritage AMSU-A 

• new channels in 53.246±0.080 GHz 

(CH 5) and 53.948±0.081 GHz (CH 

7) for temperature sounding

• 89-183 GHZ: heritage MHS

• new channels183.311±4.5 GHz 

(CH20) and 183.311±1.8 GHz 

(CH22) for humidity sounding

• 229 GHz (CH24): new channel: 

detection of cirrus clouds for improved 

humidity sounding

Imaging
MWI (Sat-B) Bands in range 

18-183 GHz:
• 18-31 GHz: heritage GMI/AMSR-E for 

precipitation over sea

• 50 GHz:4 dual polarisation channels 

for precipitation over sea and 

land/snowfall

• 89 GHz: heritage GMI/AMSR-E for 

precipitation and snowfall

• 118 GHz: new four channels for weak 

precipitation over land and sea

• 166-183 GHz: heritage from GMI for 

water vapour profile

Imaging
ICI (Sat-B) Bands in range 

183-664 GHz:
• 183 GHz: heritage from GMI for water 

vapour profile

• New channels in 243 GHz for cloud ice 

retrieval, 325 GHz for cloud ice effective 

radius, 448GHz, 664 GHz for cloud ice 

water path and cirrus.
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MicroWave Sounder (MWS)

Total Column Water 

Vapour over water 

surfaces: 23.8 GHz and 

31.4 GHz using the 

forecasted surface 

temperature and wind 

field (optional)

Sea Ice and Land Surface 

Temperature: 23.8 GHz, 31.4 

GHz and 50.3 GHz

Ice Water Path and 

Rain Rate: 23.8 GHz, 

31.4 GHz, 50.3 GHz, 

89 GHz, and 164 GHz

Cirrus Cloud 

Detection: 229 GHz

Credit: Imke Krizek & the EUMETSAT Passive Microwave and Radio Occultation Competence Area
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MicroWave Imager (MWI)

Main Applications:

• Provision of cloud and liquid/solid precipitation products with enhanced information on light precipitation and snowfall 

by exploiting the 50-53 GHz and 118 GHz channels;

• Supporting Numerical Weather Prediction (NWP) at regional and global scales;

Serving nowcasting and very short-range forecasting at regional scales;

Supporting observations of surface parameters: sea surface temperature, sea surface wind speed, emissivity;

Provision of sea ice and snow observations: sea ice cover/concentration, snow cover, snow water equivalent;

• Continuity of measurements of key microwave imager channels as observed by SSM/I, TMI, SSMIS, AMSR-2, GMI, in 

support of long-term climate records.

Satellite Application Facilities involved:

• Numerical Weather Prediction (NWP-SAF)

• Nowcasting (NWC-SAF)

• Climate Monitoring (CM-SAF)

• Hydrology (H-SAF)

• Land, ocean and sea ice surface (OSI-SAF)
18.7 GHz

89.0 GHz

Courtesy of OHB/Airbus

Credit:  Francesco de Angelis & the EUMETSAT Passive Microwave and Radio Occultation Competence Area
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Main Applications:

Provision of enhanced ice cloud properties and unprecedented insights (crystal size, shape, orientation) by utilizing mm 

and sub-mm frequencies (183–664 GHz) and its dual polarization capabilities at 243 and 664 GHz;

Filling an observational gap by providing information on non-precipitating ice, which is not covered by either 

optical/infrared or mm observations;

Supporting the validation of ice cloud models and their parameterisation in weather and climate models;

Provision of ice cloud products for climate monitoring;

• First-ever operational sub-mm mission, extending the scope of MW assimilation in weather forecasting;

• In combination with MWI, ICI could enhance light precipitation and snowfall retrievals by addressing uncertain surface 

emissivity, through its sounding bands and high WV absorption.

Satellite Application Facilities involved:

• Numerical Weather Prediction (NWP-SAF)

• Climate Monitoring (CM-SAF)

• Hydrology (H-SAF)

• Nowcasting (NWC-SAF)

Ice Cloud Imager (ICI)

664 ± 4.2 GHz

Courtesy of Airbus

Ice Water Path

Credit:  Vinia Mattioli & the EUMETSAT Passive Microwave and Radio Occultation Competence Area
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Cross-track scanning (23 rpm)

Scan operation

Conical scanning (45 rpm)

MWS footprint at nadir pixel:

• ≤ 40 km for MWS-1 – MWS-2

• ≤ 20 km for MWS-3 – MWS-16

• ≤ 17 km for MWS-17 – MWS-24

MWS MWI and ICI

MWI footprint:

• ≤ 50 km for MWI-1 –MWI-2

• ≤ 30 km for MWI-3 – MWI-7

• ≤ 10 km for MWI-8 –MWI-18

ICI footprint:

• ≤ 16 km for all channels
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Receivers

Technology development synergies

The three radiometers on board of MetOp-SG have several commonalities and this has been seriously addressed 

at project level, exploiting common procurements as for example:

 

Scan mechanism Antenna test facilitiesICU IDS/GPP
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Current status and next steps

MWS

- PFM is ready to fly in space with MetOp-SG A1 satellite in August 2025. SIOV to be run between September and November 2025.

- FM2 is installed and tested on MetOp-SG A2 and currently under storage. The instrument will be submitted to regular functional and 

performance tests during the storage and verified once again in TVac prior to its launch.

- FM3 is completing testing at ADS-P and will be soon delivered to Satellite Prime.

MWI

- PFM integration and testing competed and ready to be delivered to Satellite Prime. However, due to some unsatisfactory performance, it has 

been decided to postpone its launch to allow for retrofitting a poor performing receiver.

- FM2 integration and testing is still not complete due to some issues encountered during the final testing phase. The repair of the instrument is 

on-going to make it available to Satellite Prime in time for the launch of MetOp-SG B1 satellite in 2026.

- FM3 is under integration and testing at OHB-I. 

ICI

- PFM integrated on the MetOp-SG B1 satellite and ready to be launched in 2026.

- FM2 integrated on the MetOp-SG B2 satellite.

- FM3 under final integration and testing at Airbus Madrid.



12

Radiometric performance achieved on-ground (MWS)
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All channels confirmed to be compliant with NEDT requirements.  Degradation for EoL (10%) not considered in 

the plot, but the margin in all channels allows for maintaining performance till the end of mission.
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Radiometric performance achieved on-ground (MWI)
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Radiometric performance achieved on-ground (ICI)

PFM NEDT @ 280K scene temperature 
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Thank you for your attention
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