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Introduction to the Special Issue on the Chinese
FengYun-3 Satellite Instrument
Calibration and Applications

IN THE past two decades, the Chinese satellite program
has been rapidly growing from a single-payload platform

to multiple-sensor instruments measuring upwelling ultraviolet,
visible, infrared, and microwave radiation emitted from Earth
and its atmosphere. The second generation of Chinese polar-
orbiting satellite series, namely, FengYun (FY)-3, was initi-
ated in the early years of the 21st century with the first two
(FY-3A/B) satellites as the experimental missions. FY-3A and
FY-3B were successfully launched on May 27, 2008 and
November 5, 2010, respectively, and are flying into the mid-
morning and afternoon local time sun-synchronous orbits. The
11 instruments onboard both platforms include: 1) the Visi-
ble and InfRared Radiometer (VIRR); 2) MEdium ReSolution
Imager (MERSI); 3) InfRared Atmospheric Sounder (IRAS);
4) MicroWave Temperature Sounder (MWTS); 5) MicroWave
Humidity Sounder (MWHS); 6) MicroWave Radiation Imager
(MWRI); 7) Solar Backscatter Ultraviolet Sounder; 8) Total
Ozone Mapping Unit (TOU); 9) Earth Radiation Measurer;
10) Solar Irradiation Monitor (SIM); and 11) Space Environ-
ment Monitor (SEM). Since the successful launches of the
FY-3A/B satellites, intensive calibration and validation (cal/val)
were carried out, and the products ranging from sensor data
record (SDR) to environmental data record (EDR) were gen-
erated and reached a provisional level for the user community
to conduct a variety of science research and applications.

It is likely that the future Chinese polar-orbiting satellites will
cover an early morning orbit that will form a constellation with
the U.S. Joint Polar Satellite System (JPSS) operated by the
National Oceanic and Atmospheric Administration (NOAA)
and the Meteorological Operational (MetOp) Satellite operated
by the European Organisation for the Exploitation of Meteo-
rological Satellite (EUMETSAT). The constellation of FY-3,
JPSS, and MetOp satellites is vital for mitigating the mission
gap between the current Suomi National Polar Partnership
(NPP) and JPSS-1 satellites. When accessing the FY-3 data, the
user community has met various issues related to the quality of
these data and their anomalies. Thus, the community is eagerly
hoping to have peer-reviewed english-language publications
and the algorithm theoretical base documents for level-1 and -2
products, which are yet to be updated in reflecting the post-
launch cal/val results.

Publication of this special issue is supported by the Chinese
Ministry of Science and Technology under the 973 project
entitled “Fundamental and Thematic Climate Data Record De-
velopment Through Data Fusion and Assimilation for Climate
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Assessment and Applications (2010CB951600)” and by the
Chinese Meteorological Administration (CMA) and NOAA
satellite cal/val programs. In the FY-3 satellite program, the pro-
duct improvements are made through all the leveraged re-
sources. One of the major focuses of the 973 project is to
characterize the on-orbit sensor performance of three FY-3
microwave instruments for building the fundamental climate
data records. Through the past two years of research, significant
findings have been made through this special project, and parts
of these findings are also published in this special volume. For
example, it is found that FY-3B MWHS measurements from
the three sounding channels have an oscillating scan-dependent
bias. The bias is the largest for channel 5. For FY-3B MWTS,
the brightness temperatures at channel 4 are contaminated
within a small latitudinal zone in the Northern Hemisphere. The
general research areas discussed in this special issue include the
following:

— calibration and performance monitoring of the FY-3A/B
instruments;

— first results of cal/val and scientific studies using
FY-3A/B data;

— algorithms for retrieving the environmental and geophys-
ical parameters;

— quality assessments for assimilation of FY-3 data into
numerical weather prediction (NWP) models;

— other advanced applications of FY-3 data in research and
operations.

We are deeply appreciative for CMA colleagues’ dedicated
work that makes this special issue possible. Sincere thanks also
go to many reviewers from the U.S. satellite cal/val programs
and the international NWP community. The support from the
NOAA National Environmental Satellite Data Information Ser-
vice and the CMA senior management have made it possible
for a timely delivery of this special issue.
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