
The Technology of Traceable TB Calibration

• NIST blackbody target
• Traceable calibration methodology
• Formal standards
• Upcoming satellite mw radiometers
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NIST Blackbody Calibration Standard

Broadband passive microwave blackbody
NIST primary standard; traceable to SI kelvin
18-220 GHz design frequency range
Result of Derek Houtz’s PhD thesis

Design requirements:
Maximize emissivity
Minimize temperature gradients
Variable temperature operation
Minimize IR radiation effects
Compatible with ATMS (2 targets: 12 & 23 cm dia.)
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Traceable Calibration Methodology
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Basic methodology:
• Alternately viewing reference target(s) 

while adjusting new target until radiometer 
raw response (counts) matches

• Results in transfer of cal to new 
target/system

• Status: additional engineering work 
needed

• Thermal uniformity
• Temperature range
• Temperature sensors
• Vacuum compatibility
• adjust for coupling geometry
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Formal Standards for MW Radiometer Calibration

ISO 20930:2018--approved

Space systems — Calibration requirements for satellite-based
passive microwave sensors

IEEE Geoscience and Remote Sensing Society (GRSS) has just 
started to explore whether to create an IEEE standard for 
calibration of all microwave radiometers (including ground & 
airborne)
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Potential Opportunities to Calibrate 
Future Satellite MW Radiometers

• Metop-SG radiometers (particularly MWI, MWS)

• ATMS beginning on JPSS-3 or 4

• AMSR x ?

• Cubesat radiometers

• Other future sounders & imagers

GSICS Annual Meeting, Kim et al 186 March 2019

GSICS Annual Meeting, Kim et al



6 March 2019 GSICS Annual Meeting, Kim et al 19

ESA Unclassified � For Official Use

Radiometers under development at ESA
Microwave Sounder (MWS)
24 channels, 23 GHz -230 GHz
155 kg, 190 W
1m x 1.5m x 0.6m

Microwave Imager (MWI)
26 channels (18.7 to 183 GHz)
285 kg (150 kg rotating), 250 W
2m x 1.4m x 1.4m

Ice Cloud Imager (ICI)
13 channels (183 to 664 GHz)
175 kg (68 kg rotating @45rpm ),130 W
1.3m × 1.6m × 0.8m

3 flight models each will be launched between 2022 and 2036, 
providing operations at least until mid -2040�s
MWS and MWI could benefit from SI traceability as similar instruments are operational or planned

Ville Kangas, ESA
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