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Measurement by Microwave Radiometers
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Fig. 1.1.1 Microwaves in familiar applications, and AMSR frequencies
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Fig. 1.1.2 Overview of observation by passive microwave radiometer

The Advanced Microwave Scanning Radiometer (AMSR) mounted on satellites is a passive sensor
that measures weak microwaves radiated from the Earth at several frequencies. Microwaves
contribute to improving our lives through their use in familiar applications, such as cellular phones,
microwave oven, meteorological radar, and satellite broadcasts. Furthermore, the frequencies used
in AMSR are close to those used in these devices. Microwaves are radiated naturally from the Earth’s
atmosphere, land, and seas. The amount of energy radiated varies depending on the frequency, so
physical quantities of water can be extracted by combining data at several frequencies. Typical
physical quantities that can be extracted from the AMSR are cumulative water vapor content,
cumulative cloud and water volume, rainfall for the atmosphere, snow depth and soil moisture volume
for land areas, sea-ice distribution for iced areas, sea surface temperature, and wind speed on the
sea.
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Development of Spaceborne Microwave Radiometers in Japan
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Fig. 1.2.1 Photograph of AMSR-E

A radius of AMSR-E antenna is 1.6m, and it rotates with 40rpm. AMSR antenna is 2m.
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Fig. 122 AMSR-E is attached on Aqua’ s head.
Final check of NASA’ s Aqua satellite, at TRW.

The Japan Aerospace Exploration Agency (JAXA) has conducted research and development of
microwave scanning radiometers since the 1970s. The first satellite-mounted sensor was the
Microwave Scanning Radiometer (MSR), which was installed on the Marine Observation Satellite
launched in 1987. The functions of the sensor were confirmed by obtaining data from around Japan.
In succession, high-performance microwave scanning radiometers (Advanced MSR; AMSR) were
developed and two AMSRs completed. One is AMSR-E, which was installed on Aqua, a NASA
satellite launched in May 2002, and the other is AMSR, which was installed on ADEOS-II, a JAXA
satellite launched in December 2002. Photographs in Fig. 1.2.1 and Fig. 1.2.2 depict AMSR-E and
the satellite bus testing site for Aqua.

Unfortunately, AMSR shut down in October 2003 when ADEOS-II stopped operation due to a
failure in the cable connecting the solar panel to the satellite body. However, AMSR-E on Aqua
continues observation and future data are expected.
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Fig. 1.3.1 The launch of ADEOS-II installed on H-IIA F4 Fig. 1.3.2 Aqua installed on DELTA T several hours before launch

at Tanegashima Space Center on Dec. 14, 2002 at Vandenberg Air Force Base on May 4, 2002
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Aqua / AMSR-E
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AMSR-E Data Processing and Operational Uses
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Fig. 1.4.1 Flow of observed data
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Data observed by AMSR-E are received by facilities located overseas and then sent to the Earth
Observation Center (EOC) located in Hatoyama. EOC processes the data and distributes them to
users. Worldwide data are distributed online to users within an average of four hours after
observation. Distributions are made to the Earth Observation Research and application Center
(EORC), NASA, Japan Meteorological Agency (JMA) and Japan Fisheries Information Service
Center (JAFIC). In addition, data are also distributed to those researchers with whom we are
performing collaborative research.

The JMA uses water vapor content, rainfall data as initial values for numerical weather forecasts.
Using AMSR-E data can improve forecast accuracy. The JAFIC uses sea surface temperature data
for analysis of fishing conditions and distributes fishing and marine condition diagrams that are
prepared using this data to fishermen’s cooperative associations. The Japan Coast Guard uses
AMSR-E sea-ice distribution diagrams as references for ensuring safe voyages for ships.
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Toward Climate Change Research Studies
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Fig. 1.5.1 AMSR PI and research scientists
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Fig. 1.5.2 Check of PI's program
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Fig. 1.5.3 Sea ice measurement in the Sea of Okhotsk

(cooperation : 1st Regional Coast Guard Headquaters,
patrol vessel “SOYA”)

Data sent from the satellite are converted into physical quantities via algorithms. These algorithms
are developed by ten or so domestic and overseas AMSR Principal Investigators (Pls). A
comprehensive check of algorithm function is performed by EORC personnel. The accuracy of the
physical quantities calculated from satellite data is verified by comparing them with ground truth data.
Snowfall, soil moisture volume, cumulative cloud and water volume, rainfall and sea ice, are specially
observed on the ground as well.

AMSR-E aboard Aqua operated continuously for three years until May 2005. The time scale for
climatic changes is typically 10 to 30 years, so this three-year period is too short for monitoring
climatic changes. However, considering the recent acceleration of the warming phenomenon, it is
probable that the warming phenomenon will appear across the globe in the next 5 to 10 years.
Therefore, it is important to monitor these phenomena with AMSR-E as well as the successor of

AMSR, for which future plans are currently being developed.



