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Missions & Objectives of MSSG

Missions: 
To foster high quality calibration and validation of microwave 
sensors for remote sensing purposes. These include both active 
and passive types, airborne and spaceborne sensors. 

Objectives
Facilitate international cooperation and co-ordination in microwave 
sensor Cal/val activities by sharing information on sensor 
development and field campaigns
Promote accurate calibration and validation of microwave sensors, 
through standardization of terminology and measurement practices
Provide a forum for discussion of current issues and for exchange 
of technical information on evolving technologies related to 
microwave sensor cal/val



Review resent developments

MSSG is inactive, compared with other subgroup, due to lack of 
concentrated task;
Diversity of type of instruments and applications need to 
provide more focus for the individual sensor types whilst 
retaining the possibility for interdisciplinary discussion and 
cross-fertilization of ideas by concentrating on specific 
applications;
Appointing appropriate coordinator –typically a PI or other 
similar person who is heavily involved in cal/valactivities for a 
particular (type of) instrument
Enhance coordination with other organizations and plans by 
providing focused information about CAL/VAL;



Identified focal areas

Altimeters (e.g. Jason-1/-2, RA-2, HY-2/ALT, Cryosat-2, future 
WSOA)
Scatterometers (e.g. Quikscat, ASCAT)
Cloud and Precipitation Radars (e.g. TRMM, CPR)
Radiometers (e.g. sounders, imagers)
Ice sounders and GPR
GNSS and GNSS-Reflected signal applications 



Coordination and Cooperation with 
other Groups

It is important that we maintain good contact with other groups 
with which there is a degree of overlap or common interest
Some notable groups with which some level of contact has 
already been established are:

GSICS
X-CAL
IEEE GRSS IFT-TC

More groups need to be coordinated:
International Ocean Vector Winds Science Team (IOVWST, for 
scatterometer) 
BIPM (for microwave radiometric standard)



Future activities 

Passive microwave sensors
Active microwave sensors

Scatterometer
Altimeters
Spaceborne meteorological radar
Ground penetrating radar



Passive microwave sensors

For prelaunch calibrations
Identify reference standards for pre-launch calibration of 
microwave radiometers from existing standards or specifications, to 
promote the cross-comparison of microwave radiometers 
developed by different agency and flown on different satellites;
Develop CEOS/WGCV standards and recommendations as proposed 
guidelines and reference standards for calibration of passive 
microwave sensors.

For post-launch cal/val
Identify cross-calibration and validation methodology for cal/val of 
microwave sounders;
Identify appropriate calibration sites (Amazon forest, Dome C，
desert, etc) for cal/val of microwave imagers, setup database of 
these sites.



Active microwave sensors

Identify the post-launch cal/val procedures for different type of 
scatterometers (fixed beam, scanning beam, etc)
Coordinating scatterometer data (C band and Ku band) for 
potential proposed calibration site (Amazon forest, Dome C, etc), 
setup database for cal/val of scatterometer on these sites;
Collecting information of artificial calibration facilities/sites 
(South China sea, and other similar facilities) for scatterometers;
Collecting information of calibration sites for radar altimeters.



Future work plan

Organize a workshop for cal/val of non-imaging microwave 
sensors;
Formulate of detailed work plan of MSSG for future two years;

Standardization of calibration of passive microwave sensors;
Collecting information of cal/val sites for microwave imagers, 
scatterometers and altimeters;
Coordinating passive and active microwave data on selected sites
for cal/val applications;
Coordinating with other groups and organizations.
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FY-3 

China’s new generation 
polar-orbit meteorological 
satellite.
Launched on May 27, 2008 
from Taiyuan Launch Site in 
northern China.





Specifications of FY-3 Payloads



In-orbit test and calibration

MERSI: Cross-calibration with EOS-MODIS on Dunhuang Calibration 
Site
Other results



MERSI/FY-3  vs MODIS/EOS over Dunhuang Site



Cross-cal: IR channel #5 of MERSI and MODIS has an difference of -0.5~1.5K



Global BT Image by MWTS/FY-3



FY-3A/TOU 2009.04.21



Prelaunch and post-launch Calibrations of MWHS of 
FY-3

Prelaunch calibration
Post-launch test and calibration



Microwave Sensors of FY-3A
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Configuration of MWHS antennas



Observation geometry of MWHS
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Prelaunch calibration-Thermal Vacuum Calibration
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Correction of Blackbody Calibrator BT and receiver bandwidth 
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Calibration of the thermometer of calibrator

2T aV bV c= + +
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Cold and hot bias correction: compared 
with the calibrator with varying temperature
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Emission characteristics of onboard calibrator



Evaluation of receiver nonlinearity
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Pre-launch calibration results

Nonlinear error
Sensitivity
Calibration accuracy



Nonlinear error

0.100.99998530

0.100.9999920

0.310.99998210

0.150.999980

183-3

0.150.9999930

0.130.99999520

0.150.99999710

0.280.9999940

183-2

0.160.99999130

0.100.99998620

0.210.99999310

0.0710

183-1

0.080.99995230

0.070.99995720

0.260.99996210

0.090.9999820

150-2

0.060.9999830

0.130.99998120

0.210.99998710

0.140.999990

150-1

Nonlinearity error (K)Linearity coeff.Temperature (C)Channel #



Sensitivity 
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Calibration accuracy
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pre-launch calibration results
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Post-launch test and calibrations



Observation angles
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Scanning period
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Stability of onboard calibrators



Stability of cold sky data

各通道冷空测值变化



Stability of calibration coefficients
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Cross Cal of MWHS

Global BT image of Channel #1 
Of MWHS (2008.11.22)

230.0 240.0 250.0 260.0 270.0 280.0 290.0 300.0
FY3A/MWHS (K)

230.0

240.0

250.0

260.0

270.0

280.0

290.0

300.0

N
O

AA
/A

M
SU

-B
 (K

)

CH1 CH2 CH3 CH4 CH5

Cross cal of MWHS/FY3 with AMSU-B/NOAA





Cross Cal of MWHS over the polar region
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