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Humans have a more than sixty-year history of observing Earth from space beginning after the launch of the first meteor-
ological satellite, Television Infrared Observation Satellite (TIROS), in 1960. Satellite observations have transformed the
way scientists observe and study Earth (Ackerman et al., 2019). With the progress of satellite data assimilation in the 1990s,
modern Numerical Weather Prediction (NWP) became deeply tied to global satellite observations (Eyre et al., 1993). Scient-
ists expect that meteorological satellites will play a more important role in future Earth Science studies.

In 1969, meteorologists first proposed the Chinese meteorological satellite program. The latest “Fengyun” (FY) satel-
lites were named for this initial program. Modern FY satellites are both polar sun-synchronous orbiting satellites (polar here-
after) and the geostationary orbiting satellites (GEO hereafter). These satellites work in tandem to acquire measurements on
global and high temporal scales. Since the first satellite (FY-1A) was successfully launched in 1988, four series have been
developed, and seventeen additional satellites have been launched. The FY series, together with National Oceanic and Atmo-
spheric Administration (NOAA) series in the U.S.A. and the polar orbiting meteorological satellite (METOP) series in
Europe, has become a main pillar used to construct Earth’s operational observation system (Zhang et al., 2019a).

At present, seven FY satellites operate in orbit, including three FY-2 satellites, three FY-3 satellites, and one FY-4 satel-
lite. During the past decade, the new-generation FY polar and GEO satellites, FY-3A in 2008 (Dong et al., 2009; Zhang et
al., 2009), and FY-4A in 2016 (Yang et al., 2017; Zhang et al., 2019b), have been in operation. Multiple advanced instru-
ments are mounted on the platform of the new-generation FY satellites, including multiband optical imaging, atmospheric
sounding, microwave imaging, hyperspectral trace gas detection, and full-band radiation budget measuring devices (Yang
et al., 2012). Meanwhile, the second-generation satellites focus on the accuracy and precision of satellite measurements. For
example, the performance of the latest polar satellite FY-3D (launched in 2017) is comparable to the well-known EOS
series. High quality image navigation and radiometric calibration is essential to support various quantitative data applica-
tions, such as quantitative remote sensing and satellite data assimilation. The new epoch for comprehensive Earth observa-
tions has begun.

To facilitate domestic and international use of FY satellite data and products, the China Meteorological Administration
(CMA) and China National Space Administration (CNSA) initiated the FY Satellite International User Conference. The pur-
pose of this conference was to develop a comprehensive mechanism for international FY satellite users to exchange their
applications, discuss an integrated approach to promote global applications of FY satellite data, and to better serve coun-
tries and users along the “Belt and Road”. More than 200 attendees from over 30 countries participated in the first confer-
ence during 15—-17 November 2019 in Haikou, Hainan Province, China.

Xian et al (2021a) summarized this initial conference, which evoked the special Advances in Atmospheric Sciences
issue on “Fengyun Meteorological Satellites: Data, Application and Assessment.” This special issue provides a selection of
research highlights that cover all the sections of the conference:

(1) Data and products. A data description article by Xian et al. (2021b) provides the comprehensive information on
Fengyun meteorological satellite products for Earth system science applications.

(2) Retrieval algorithms. Chen et al. (2021) shows the rainfall algorithms using oceanic satellite observations from
WMHS-2. Wang et al. (2021a) introduces the water vapor retrievals from near-infrared channels of the advanced medium res-
olution spectral imager instrument onboard the Fengyun-3D satellite.
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(3) Products validation. Liu et al. (2021) introduce the assessment of FY-4A and Himawari-8 cloud top height retrieval
through comparison with ground-based millimeter Radar at sites in Tibet and Beijing.

(4) NWP application. Bormann et al. (2021) report the growing operational use of FY-3 data in the ECMWF system. Car-
minati et al. (2021) provides the data quality and assimilation insights of the microwave instruments onboard the Fengyun
3D satellite in the Met Office NWP system. Lindskog et al. (2021) introduces the use of microwave radiances from Metop-
C and Fengyun-3 C/D satellites for a northern European limited-area data assimilation system. Wang et al. (2021b) shows a
new way to add value of GEO-Hyperspectral infrared radiances for local severe storm forecasts using a hybrid OSSE
method. Li et al. (2021) discusses the all-sky assimilation of FY-3C/MWHS-2 on Mei-yu precipitation forecasts over the
Yangtze-Huaihe river basin.

(5) Climate and environmental applications. Ge et al. (2021) estimates the land surface characteristic parameters and tur-
bulent heat fluxes over the Tibetan Plateau based on FY-4A/AGRI data.
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