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Fig. 10.1.1 Long-term changes of sea ice concentration in the Arctic observed by spaceborne microwave
radiometers™
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Global remote sensing by satellite has been developing in terms of data quality and
quantity since our first glimpse of cloud patterns from space in the 1960s. Through
accumulated data records, satellite observations enable monitoring of long-term changes on
Earth. AMSR-type microwave radiometers have advantages in observing cryosphere
changes, including decreased sea ice extension due to global warming, and global
measurement of mid- to long-term variability including EI Nifio events. By accumulating a
new generation of AMSR data in addition to historical data records, we will be able to better
monitor climate change.

* Reprinted with permission from J. C. Comiso and C. L. Parkinson, Satellite-Observed Changes in the
Arctic, Physics Today, Volume 57, number 8, pp. 38-44. Copyright 2004, American Institute of Physics.

Climate Change and the Role of Long-Term Observation by Satellite
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Yearly variation of sea ice distribution (September) in the Arctic, observed by AMSR-E
Red line indicates average sea ice extent for that month during 1988 and 2000 (produced by the National Snow and
Ice Data Center).
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Example of EI Nifio monitoring by AMSR-E  Upper : AMSR-E SST distribution. Lower : Time series of SST anom-
aly (AMSR-E minus climatic SST) in the upper part of this area, surrounded by black borders.
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The 10-year implementation plan for Earth Observation was adopted at the
Third Earth Observation Summit to achieve the Global Earth Observation System
of Systems (GEOSS). International efforts to comprehensively monitor the Earth
by integrating various satellites, in-situ measurements, and models are gaining
importance. As a contribution to GEOSS, JAXA is proposing the Global Change
Observation Mission (GCOM) to perform climate change observations
succeeding the observations of Midori-I and Aqua/AMSR-E. GCOM will consist
of two different types of satellites over three consecutive generations and will
establish a continuous long-term data record. The two satellites are GCOM-W,
with microwave sensors including AMSR follow-on instrument and a
scatterometer like SeaWinds; and GCOM-C, carrying SGLI, the successor
instrument to GLI on Midori-II.

The GCOM mission will complement the worldwide operational Earth
observation missions, including NPOESS from the United States, and the
European mission METOP. In addition, we expect the AMSR follow-on instrument
of GCOM-W to be part of the microwave radiometer constellation for the Global
Precipitation Measurement (GPM) mission.
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Fig. 10.2.1 Concept of the Global Change Observation Mission
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Toward Our Future
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In this booklet, we introduced the uses of AMSR and AMSR-E observation results for various fields
of research. Although a great deal of research and many applications are being promoted as AMSR-E
accumulates the data over three years, studies of climate change, the title of this booklet, have only
begun. Full understanding of climate variability in a short time is difficult due to the extended time
scale. However, as ground-based observation data, accumulated over a long time, reveal global
warming, the global data from satellite observation will be playing the same role in the future.

Space-exploration activities including Earth-observing satellites require substantial resources.
Deploying a global satellite network for continuous and frequent observation requires teamwork with
other countries, not only from the resource point of view, but also because climate change is a
common issue affecting all mankind. Japan has taken on the responsibility of resolving this important
problem and has been maintaining its efforts, including the development and operation of Earth-
observing satellites. We wish to continue in our contributions to this effort by ensuring reliable data
accumulation for research and application.




