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ICI Observation Principle

• Scan speed  45 rpm

• Incidence angle ~52 deg.

• Swath ~1600 km

• Mix of sounding and quasi-window 
channels

• H & V polarization for 2 channels
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ICI Observation Principle
ICI high level Products:

• Cloud ice retrieval

• Emphasis on cirrus clouds

• Cloud ice mean altitude

• Cloud ice water path

• Cloud ice effective radius

Level 1b Product:

• Calibrated and geo-located 
scene brightness 
temperature

Channel

ICI-1
ICI-2
ICI-3

ICI-4

ICI-5
ICI-6
ICI-7

ICI-8
ICI-9

ICI-10

ICI-11

Frequency
(GHz)

183.31±7.0
183.31±3.4
183.31±2.0

243.20±2.5

325.15±9.5
325.15±3.5
325.15±1.5

448.00±7.2
448.00±3.0
448.00±1.4

664.00±4.2

Bandw.
(MHz)

2×2000
2×1500
2×1500

2×3000

2×3000
2×2400
2×1600

2×3000
2×2000
2×1200

2×5000

Simplified Utilization

Water vapor profile and 
snowfall

Quasi window, cloud ice 
retrieval, cirrus clouds

H&V pol.

Cloud ice effective 
radius

Cloud ice water path and 
cirrus

Cirrus clouds, cloud ice 
water path
H&V pol.
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ICI Instrument Overview

Calibration once per rotation
Mass:     Rot 83.5 / Fix 71.5 è 155kg 
Volume: 122cm×155cm×73cm
Power:   165 W in operational mode
Data rate: 418 kbps

Rotating part
- Sun shield
- Annular shield
- Main reflector
- RF receivers
- Back-ends

Fixed part
- Mounted to Satellite
- Calibration assembly
- Scan mechanism
- Instrument control unit
- Scan electronics 
- Launch lock devices
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ICI Instrument Status
PFM tests successfully 
completed.

• Physical Properties

• Vibration

• Acoustic

• Release (LLDs)

• Micro Vibration / 
Exported Torques

• Thermal Vacuum

• Rad. Performance & 
Calibration

• EMC

• Antenna Pattern 
(EM)
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ICI Instrument Status

ICI PFM radiometric performance test ICI EM antenna pattern test
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• The ICI EM test campaign has been completed in June 2021. The performance 
specifications have been achieved and many times exceeded. 

• The ICI Proto Flight Model (PFM) test campaign will be completed in June/July 
2022. So far the results are excellent and better than for the EM. They will be 
presented on the following slides. Only the antenna pattern test is missing. The 
PFM will be delivered to Satellite-B Prime in July 2022. 

• The ICI FM2 will be integrated as of September 2022. All subsystems except 
the Instrument Control Unit and the RF Front End  have been delivered by the 
suppliers.

• The flight spares philosophy has been agreed and many of the flight spares 
have been delivered by the suppliers.

ICI Instrument Status



ESA Unclassified – For ESA Official Use Only Living Planet Symposium 2022  |  MOS-HO-ESA-ICI-2357  |  25 May 2022  |  Slide 9

ICI Performance

ICI calibration profile
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ICI Performance

NEDT @ 280K scene temperature 
NEDT vs. scene temperature 
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ICI Performance

Radiometric error vs. scene 
temperature

Inter-channel error
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ICI Performance and Processing

ICI-1 (V) @183 GHz ICI-11 (V) @ 664 GHz

• Ground Prototype Processor (GPP): Ingests raw instrument data, auxiliary data 
(Instrument Calibration Data Base) and ancillary data (S/C Navigation and Attitude data)

- Two main modules: Geometric and Radiometric
- in-orbit data during commissioning phase
- on-ground data in test phase

• Output: Geolocated and calibrated Brightness Temperatures (L1b)
• Performance Assessment Tool (PAT) for manipulation and visualization of the data

O
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• ICI is a new instrument on MetOp. It is the first operational conically scanning 
submm wave instrument in space.

• ICI will provide unprecedented data on ice clouds worldwide in five frequency 
bands from 183 GHz to 664 GHz.

• The first ICI instrument will be delivered to the Satellite-B Prime Contractor in 
July 2022.

• Three instruments will be built, one for each of the MetOp-SG-B satellites.
• ICI, together with the European built MetOp-SG instruments, will provide the 

best ever Scientific Products, measured simultaneously over the same area.

Conclusions


