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GOSAT: Greenhouse Gases Observing Satellite “IBUKI"
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The look of the H-IIA rocket second stage and small
satellites captured by the camera mounted on “IBUKI”
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It is becoming ever clearer that average temperatures and sea
levels are rising and climate changes are occurring as a result of
the global warming induced by the greenhouse gases such as
carbon dioxide and methane emitted into the atmosphere
through the activities of humans. There is rising concern that the
risk of extreme weather phenomena such as droughts, heat
waves and floods will increase if this situation remains
unchanged.

In order to prevent global warming and stabilize the climate
system, it is necessary to reduce emissions of greenhouse gases.
The “Kyoto Protocol” came into effect in February 2005, it states
that developed countries should reduce their emission of green-
house gases by 6~8% from the standard of 1990.

In order to promote global warming countermeasures, it is
essential to monitor the state of global warming precisely, and
for this purpose it is necessary to observe the concentration and
increase/decrease in greenhouse gases at various locations
throughout the world. However, the current number of ground
observation points is not sufficient and there is a strong
geographical bias.

The IBUKI (GOSAT:Greenhouse Gases Observing Satellite) is an
artificial satellite that observes the concentration distribution of
greenhouse gases from outer space, and its purpose is to
contribute to the international effort toward prevention of
warming, including monitoring the greenhouse gas absorption
and emission state.
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bal effort made for observation of greenhouse gases “IBUKI"
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Diagram of global observation points (ref. WMO-WDCGG)
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CO2 concentration map in July from 2009 to 2012 derived from the observation data of “IBUKI"

Characteristics of greenhouse gas observation utilizing a satellite

The concentration of the greenhouse gases has been observed at observaion sites on
the ground and by aircrafts. However, there are only 348 sites (as of January 2013) and
these sites place a disproportionate emphasis on a few areas. “IBUKI” is able to
measure the concentration of greenhouse gases such as CO2 and CH4 over almost the
entire surface of the earth at equal intervals every 3 days from the orbit traveling
around the earth in approx. 100 minutes. This has made it possible to increase the
observation points exponentially than before as well as obtaining the data over the
region where we had no data until now. And it has been able to improve the estima-
tion accuracy of the net flux of CO2 by up to 40% until now through the use of these
data. The data obtained is Anybody can use these data if they register as well as
providing to governmental Instltutlons and scientists of various countries. 5
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Observation principle

IBUKI observes infrared rays radiated from the sun and reflected from the
ground surface and the spectrum of infrared rays radiated from ground
surface or the atmosphere itself. As they pass through a gas infrared rays
are absorbed only by specific colors, which means components with a
specific wave length are revealed. IBUKI calculates the concentration of
greenhouse gas in the atmosphere utilizing this principle.
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Highly accurate observation realized through advanced technology
IBUKI is equipped with a greenhouse gases observation sensor (TANSO-

Solar Spectrum and absorption lines observed by the sensor carried aboard “IBUKI”
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JAXA mainly takes charge of development, launching and operation of
sensors and satellites. MOE and NIES carries out advanced processing of
data and utilizes it.

Z.T70Y)L VY TANSO-CAI
(Cloud and Aerosol Imager)

FTS) and a cloud-aerosol sensor (TANSO-CAI) that supplements TANSO-FTS. gﬁé”u d<:"u §
TANSO-FTS observes wavelength region from near infrared region to c
thermal infrared region at approximately 18,500 channels to increase sy ” Wy
observation accuracy. A cloud-aerosol sensor observes clouds and aerosol s éﬁ E %
that can be a factor leading to errors in the measurement of greenhouse EE PSR
gas in order to improve greenhouse gas observation accuracy. =QH
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Development and usage system of IBUKI B : SE666kM

IBUKI is a cooperative project among JAXA, the National Institute for X-band7>77+ Orbit:Altitude 666km "
Environmental Studies (NIES) and the Ministry of the Environment (MOE). (X-band Antenna) — =, APEHELIRHE
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http://www.satnavi.jaxa.jp/project/gosat/
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Tel.03-5289-3650 Fax.03-3258-5051

Japan Aerospace Exploration Agency

Public Affairs Department

Ochanomizu sola city,4-6 Kandasurugadai,
Chiyoda-ku Tokyo 101-8008,Japan
Phone:+81-3-5289-3650 Fax:+81-3-3258-5051

JAXAIR—LNR—2 JAXA Website
http://lwww.jaxa.jp/
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http://lwww.jaxa.jp/projects/sat/gosat/index_j.html

Greenhouse Gases Observing Satellite “IBUKI" (GOSAT) Website
http://www.jaxa.jp/projects/sat/gosat/index_e.html
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