
 

New satellite capable of measuring Earth
precipitation from space
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Vertical and spatial distribution of precipitation well captured by FY-3G PMR.
Credit: Dr. Peng Zhang, National Satellite Meteorological Center The skeleton
structure of the FY-3G platform and the payloads onboard. (A) Front view. (B)
Rear view.

Measuring the amount of precipitation that falls in a specific location is
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simple if that location has a device designed to accurately record and
transmit precipitation data. In contrast, measuring the amount and type
of precipitation that falls to Earth in every location is logistically quite
difficult. Importantly, this information could provide a wealth of data
for characterizing and predicting Earth's water, energy and
biogeochemical cycles.

Scientists from the China Meteorological Administration developed and
launched a satellite created to measure Earth precipitation with radar
while orbiting in space.

This is the first of two precipitation missions planned by the team to
accurately measure the occurrence, type and intensity of any
precipitation across the world, including over oceans and complex
terrain. Specifically, the FY-3G satellite is designed to assess the
3-dimensional (3D) form of rainfall and other precipitation for weather
systems at Earth's middle and lower latitudes.

The team published their results in the 19 December 2023 issue of the 
Journal of Remote Sensing.

"The first active precipitation measurement satellite in China (FY-3G)
was developed and successfully launched, and the commission test of the
satellite platform and the instruments [was] completed, illustrating
excellent performance. The active and passive microwave instruments
combined with optical imaging instruments… obtain high-precision
observation data of global precipitation," said Peng Zhang, first author
of the review paper and leading scientist of the FY-3 polar orbiting
meteorological satellite program at the National Satellite Meteorological
Center in Beijing, China.

Zhang added, "The satellite can also cooperate with the on-orbit Global
Position Measurement (GPM) satellite to enhance the ability of scientists
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to study the structure and mechanism of global precipitation as well as
carry out water cycle research."

FY-3G marks the first rainfall satellite mission from China and the third
such mission in the world. The satellite can measure clouds, precipitation
and atmospheric profiles with the complement of remote sensing
instruments built into the satellite.

Specifically, the active remote sensing precipitation measurement radar
(PMR) works in tandem with a passive microwave imager MWRI-RM,
which has been optimized to improve the detection of weaker
precipitation over land and solid forms of precipitation. An optical
imaging instrument, the MERSI-RM, assists other microwave
instruments in measuring clouds and precipitation to facilitate low-orbit
precipitation measurement and high-orbit infrared precipitation
estimation.

The GNOS-II instrument, also included on the satellite, uses variations in
global navigation satellite system (GNSS) data to accurately measure
temperature, humidity and sea surface speed from space. The FY-3G
also houses an short-wave infrared polarized multi-angle imager (PMAI)
and high radiometric accuracy on-board calibrator (HAOC).

As a precipitation measurement device, the primary instrument of the
FY-3G satellite is the active precipitation measurement radar PMR,
which creates a 3D rendering of falling precipitation. Data collected by
the instrument can then be used to calculate precipitation intensity and
type, improving the accuracy of measurements taken from space.

"China has successfully launched a precipitation measurement satellite
[FY-3G], and the commission test results show that its measurement
performance is superior, and high-precision 3D precipitation
measurement information can be obtained. FY-3G and GPM can form a
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virtual constellation in orbit, which greatly enhances the ability to
measure and study global precipitation. FY-3G global observation data
are [freely available] to… worldwide users through the Fengyun Satellite
Data Center," said Zhang.

Importantly, FY-3G has improved our understanding of global
precipitation, which will help scientists better interpret and predict our
planet's water and energy cycles. This data will be used to enhance
forecasting of extreme weather events and inform the development of
the program's next generation precipitation satellite, FY-5.

The team is encouraged by the data they have received from FY-3G, but
more data processing work is required to fully grasp the satellite's
capacity and future applications.

"Next, we will accelerate the development of precipitation event
database and precipitation data set based on FY-3G satellite data. We
also plan to improve the quantitative inversion accuracy of active radar
precipitation and strengthen the global data service of the FY-3G
satellite. We will also continue to promote the follow-up satellite
development plan to ensure continuous precipitation observation," said
Zhang.

  More information: Peng Zhang et al, FY-3G Satellite Instruments and
Precipitation Products: First Report of China's Fengyun Rainfall Mission
In-Orbit, Journal of Remote Sensing (2023). DOI:
10.34133/remotesensing.0097
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