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The KOUNOTORI (HTV or H-II Transfer Vehicle) is a cargo
transporter to the International Space Station (ISS). Japan
developed and operates this unmanned vehicle to carry supply
goods including food and experimental instruments and materials.
The KOUNOTORI provides very basic support for ISS operations
by delivering up to six tons of cargo and has the world’s largest
transportation capacity. It also has the unique function of
carrying multiple numbers of large-size experimental instruments
on one flight,

Since its first test flight (HTV1) in 2009, all missions have been
successful. In addition, Japan’s original technology of unmanned
rendezvous flight has been highly evaluated by NASA and other
countries. The technology was also adapted by American private
space transporters as a standard approach method to the ISS.

It has been decided that the KOUNOTORI will be operated until its
ninth flight. Through the development and operation of the
remaining missions, we will not only prepare a successor model
but also fulfill our role that will lead to future space development.
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Common Berthing Mechanism (CBM)
The connection part to the IS5. The hatch
of the KOUNOTORI is a square 1.3 x 1.3
meters in size so that a large-size indoor
experimental instrument (a rack) can be
brought into the pressurized area.
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Exposed Pallet (EP)

A loading platform for unpressured cargo such as
batteries. Its loading capacity is up to 1.9 tons. The
EP is pulled out from the UPLC when loaded cargo
is moved to the ISS.
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Pressurized Logistic Carrier (PLC)

Multiple numbers of large-size instruments
can be brought in including the international
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Avionics Module

The module is equipped with avionics for navigation,
guidance, control, and communications to control
the KOUNOTORI either autonomously or by

standard payload rack (ISPR, 2 meters in

follow ds from th d.
height and width and 1 meter in depth). P 8 e = AT

Propulsion Module
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Unpressurized Logistic Carrier (UPLC)

Propulsion Module

The propellant tanks provide propellants to four
main engines (2 units x 2 systems) and 28 small
thrusters (14 units x 2 systems) to generate thrusts
for orbit change and attitude control.

Side opening
7 ka7 SEEB Pressurized Logistic Carrier (PLC)
| #iBEESHE  Common Berthing Mechanism (CBM)

Unpressurized Logistic Carrier (UPLC)
There is a large opening on the side of the
UPLC to store the Exposed Pallet (EF),
which carries unpressurized cargo.

ISSADEHAHLEE Comparison of cargo transporter to the 1SS
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Largest in the world! About 6 tons of supply capacity
One of the special features of the KOUNOTORI is the transport capacity to the
ISS, which is the world’s largest. It can hold multiple numbers of large-size

instruments on both pressurized and unpressurized carriers. '?;‘Q)( (ET%") 7‘:(';'{ & '\(7-,57 ’é?ﬁ
HTV-X HTV Progress Dragon Cygnus
(Japan) (Japan) (Russia) (U.S.A) {US.A)
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SHES
Pressurized section
AT LYRE
System equipment
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Payload loading volume on an unpressurized section
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Propellant tank (propellant supply module)

This can be achieved because it' s the KONOTORI

Batteries on the ISS will be replaced with new batteries using made-in-Japan

lithium ion batteries. The KOUNOTORI is the only vehicle that can transport

multiple numbers of batteries at one time. &
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The Exposed Pallet (EL) is

being attached to the
KOUNOTOCRI6.
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Express delivery to space

Another strong point of the KOUNOTORI is its express delivery service (or late
access), in which cargo is loaded just before the launch and taken out as the first
thing immediately after arriving at the ISS, to be able to flexibly cope with various
transportation needs such as for perishable foods and experiment materials.
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An emergency cargo that
was requested by NASA
was transported by the
KOUNOTORIS
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H-1IBOS v
H-11B Launch Vehicle

Japan has been developing its own launch vehicles based on

various research and experiments. Among such launch vehicles,
the H-IA Launch Vehicle has been supporting satellite and
explorer launch missions as a mainstay large-scale launch
vehicle with high reliability.

The H-lIB Launch Vehicle is an powerful version of H-IA to
open the door to a new possibility for future missions including
cargo transport to the International Space Station (ISS).

The major purpose of H-IIB is to launch the H-Il Transfer Vehicle
"KOUNOTORI" (HTV), a cargo transporter, to the ISS. The
KOUNOTORI carries necessary daily commodities for the crew
astronauts, spare parts for the 1SS, experimental devices and
samples, and other research items.

By operating two launch vehicles, H-lIA and H-IIB, we can
respond to broader launch needs.
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H-1IB Launch Sequence
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Pening the Door to Future Space Mission

Key capacity improvement: Clustered Engines

The H-lIB Launch Vehicle is a two-stage rocket using
liquid oxygen and liquid hydrogen as propellant and
has four solid rocket boosters (SRB-As) powered by
polybutadiene.

H-IIB has two liquid-propellant LE-7A engines in the
first stage, instead of one for H-lA. It has four SRB-As
attached to the body, while the standard H-IIA has
two. In addition, H-IIB's first stage tank has been
expanded to 5.2 m in diameter from 4 m of that of
H-IA, and its total length has also increased by 1 m,
enabling to carry 1.7 times more propellant than that
of H-lA.

Clustering two proven LE-7A engines provides
advantages in maintaining its high reliability and
shortening the period and reducing the cost for its
development.

The development phase of H-IIB was completed in a
relatively short period of some four years after JAXA's
pre-development review meeting. On Sept. 11, 2009,
an H-11B successfully launched the first KOUNOTORI, a
cargo transporter to the International Space Station.

Second stage controlled re-entry

After the completion of each launch mission of
KOUNQOTORI, every spent second stage of the second
and subseguent flights is controlled for re-entry to
enhance the safety.

H-1IB launch service privatization

Following the transfer of the H-lIA launch service,
Mitsubishi Heavy Industries, Ltd. has also assume the
H-IIB launch service since its fourth flight, while JAXA
has been responsible for the overall launch safety
management to ensure the safety on the ground and
the ocean, and during flight.
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Sequence of the 2" stage controlled re-entry

%QExIJJJ W L2 ]
BEFL  zsmen)
L1

_

IEEBT  mopTy Uy

[Z50en) 98 2 *W F2ALK
- e
AFERENER W, oo
"a O-RF 4«24 (¥1EE) m,gsgacﬁ-; ﬁii%gﬁ/gj
Iy FG -
i x%a
BEA

¥

\

H-1IAOswhk&E
H-IBOY v D EEES

Comparison
of H-lIA and H-1IB

HAAOS vk b HAIBOYwh

B H2A202 : H2B
S Specifications Standard :
28 /Length (m) 53m 56.6m
B Mass (ton) 289t 531t

SRB-A 2 4
RAII5LEFEED  GTO : 4t -~
Maximum Launch Capacity HTV ;
(ton) omit%ﬁﬁv : = 165t

#NAO—FEREZEXT  Payload mass not included
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H-IIAOY v~
H-1IA Launch Vehicle

Launch vehicles, the means of transportation to space, are imperative
for space development.

The H-llA Launch Vehicle is Japan's mainstay large-size rocket. It was
developed based on technologies of H-ll, Japan's first 100%
domestically manufactured launch vehicle. Since its maiden launch in
August 2001, H-lIA has launched various satellites and space probes,
boasting its high reliability of 97% launch success rate and low costs.
The launch service operations have been privatized and transferred to
Mitsubishi Heavy Industries Ltd. since the launch of H-IA No. 13.
Whereas, JAXA has been responsible for launch safety management
to ensure safety on the ground and the ocean, and during flight.
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H-lIA Configuration

The H-IIA Launch Vehicle is a two-stage liquid
propellant rocket using liquid hydrogen and liquid
oxygen. It consists of the first and second stages,
the fairing, and solid rocket boosters (SRB-As).
The fairing is a cover to protect payloads such as
satellites inside from the external load and heat at
liftoff and during flight, and four types of fairing are
available to respond to various shapes of payloads. A
standard H-IlA with two SRB-As has the capability to
launch about four tons of payload into geostationary
transfer orbit, and with four SRB-As, H-IIA increases
its capability to launch about six tons of payload.
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First Stage Lox Tank H-IIA Engmes
LE-7A Engine
LE-7A Engine is an improved version of LE-7 Engine, which was
developed in Japan as the first stage engine of H-ll. Inheriting the 50m
excellent features of LE-7, it has a two-stage combustion cycle system
capable to efficiently generate thrust with less propellants. 40m
LE-5B Engine
LE-5B Engine is an improved version of LE-5A Engine, the second stage
% 5 ~
1 fﬁﬁﬁﬁ;" Iﬁ?Tjazk engine of H-Il. With its high reliability, LE-58B is the most advanced engine om !i
B in the LE-5 series, the first of which was domestically developed for the il
=4 second stage of H-l. LE-5B Engine has the same function as its 20m ﬂ;
a predecessor LE-5A of igniting multiple times in orbit. Furthermore, A
g through the H-llA Upgrade project, a function of variable thrust (throttling  10m =| ‘
o ] function) was added for more precise orbit insertion. J
Om =@ =
Major specifications EYCRE HBABOA
B 2R /Length(m) 53m 53m
BB~ Mass (ton) 289t 443t
5 15 LR | BERIEES YA TP iE Standard GTO
4 Launch Eﬁgg%ggéES km Apogee alltitude: 36,226 km
= ity (t m Perigee altitude: 250 km
1 SEpacfiytion) HIBMARIE28.5F Inclination; 28.5 degrees e saat
% AR E AV=1,830m/s AV to GSO: 1,830 m/s
@ OV O—ANEIERS 2 T 78182 Long-Coast GTO
@ Eith R ERE 36,226 km Apogee altitude: 36,226 km
» iTbEE 2,700 km Perigee altitude: 2,700 km 2.97t 4.82t
HistaRim20E Inclination: 20 degrees
\ AL EIgER AV=1,500m/s A4V to GSO: 1,500 m/s
£ ABEHAhE $50
&E800 km Altitude: 800 km 3.3t -
_J HIEERA8.6E Inclination: 98.6 degrees
- LEO
=E300km Altitude: 300 km 10t =
HIBTYIY LETA BEARA30.4E Inclination: 30.4 degrees
H2A202 First Stage Engine LE-7A #1 ATHEMEZFE.  No payload is included.
%2 BE{LE Upgraded HIA 201545 10A31BIRIEE as of 31 October, 2015
RIFRMSEEA JAXADTIY A NBEARE
FHMMZRA MRS http://www.jaxa.jp/
IL#RER

JAXA Website (English)
http://global.jaxa.jp/
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H-IIAOS v~
H-1lIA Launch Vehicle

Launch vehicles, the means of transportation to space, are imperative
for space development.

The H-IIA Launch Vehicle is Japan's mainstay large-size rocket. It was
developed based on technologies of H-ll, Japan's first 100%
domestically manufactured launch vehicle. Since its maiden launch in
August 2001, H-IA has launched various satellites and space probes,
boasting its high reliability of 97% launch success rate and low costs.
The launch service operations have been privatized and transferred to
Mitsubishi Heavy Industries Ltd. since the launch of H-llA No. 13.
Whereas, JAXA has been responsible for launch safety management
to ensure safety on the ground and the ocean, and during flight.
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H-IIA Configuration

The H-lIA Launch Vehicle is a two-stage liquid
propellant rocket using liquid hydrogen and liquid
oxygen. It consists of the first and second stages,
the fairing, and solid rocket boosters (SRB-As).
The fairing is a cover to protect payloads such as
satellites inside from the external load and heat at
liftoff and during flight, and four types of fairing are
available to respond to various shapes of payloads. A
standard H-lA with two SRB-As has the capability to
launch about four tons of payload into geostationary
transfer orbit, and with four SRB-As, H-lA increases
its capability to launch about six tons of payload.
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H-IIA Engines
LE-7A Engine

LE-7A Engine is an improved version of LE-7 Engine, which was
developed in Japan as the first stage engine of H-ll. Inheriting the 50m
excellent features of LE-7, it has a two-stage combustion cycle system
capable to efficiently generate thrust with less propellants. 40m
LE-5B Engine
LE-5B Engine is an improved version of LE-5A Engine, the second stage
1 ﬁfﬁﬁf;k ﬁfﬁ:k engine of H-ll. With its high reliability, LE-SB is the most advanced engine S
B in the LE-5 series, the first of which was domestically developed for the
o second stage of H-l. LE-5B Engine has the same function as its 20m
ﬁ predecessor LE-5A of igniting multiple times in orbit. Furthermore,
g through the H-llA Upgrade project, a function of variable thrust (throttling  1om
® ] function) was added for more precise orbit insertion.
Oom
Major specifications HBAB0D HBAR04
_ 28 Length(m) 53m 53m
B Mass (ton) 289t 443t
7 TS EIFRED | MRS Y2 T 70 Standard GTO
¥ Launch EthREEE36,226 km Apogee altitude: 36,226 km
> capacity (ton)| MTitIREE250 km Perigee altitude: 250 km at 5.95t
i YEENE28 5 Inclination: 28.5 degrees ’
% EAlb{bIgEE AV=1,830m/s 4V to GSO: 1,830 m/s
@ DJQ"J*ZP‘@JJ:"‘??JZ??QI.@‘E Long-Coast  GTO
@ EMRERE36.2 Apogee altitude: 36,226 km
> IhmEEe, 700 krrl Perigee altitude; 2,700 km 2.97t 4.82t
BuBlARIF208 Inclination: 20 degrees
AIEEE®RE AV=1,5600m/s AV to GSO: 1,500 m/s
ABRRE S0
&E800 km Altitude: 800 km 3.3t =
IEIERIAO8.6E Inclination; 98.6 degrees
L — {E3E LEO
&E300km Altitude: 300 km 10t =
BIRT VY LETA PIERAFIA30.4E Inclination: 30.4 degrees
H2A202 First Stage Engine LE-7A ®1  ATHRE@ZFEMLL,  No payload is included.
*2 BE{LfHR Upgraded H-IA 2015610831 BIR{E a5 of 31 October, 2015
ESTRRBREA JAXATT A - (HAEE)
= re . .
FHMZRFRMARIE http://www.jaxa.jp/
IL3RER
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GOSAT: Greenhouse Gases Observing Satellite “IBUKI”
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SEREDRA AR AEEEE ] (GOSAT.Greenhouse
Gases Observing Satellite) [FFENSEEDRHAD
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JORISARET IV
Proto-Flight Model

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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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 CHas 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
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Highly accurate observation realized through advanced technology

IBUKI is equi[g)ed with a greenhouse gases observation sensor (TANSO-
FTS) and a cloud-aerosol sensor (TANSO-CAI) that supplements TANSO-FTS.
TANSO-FTS observes wavelength region from near infrared region to
thermal infrared region at approximately 18,500 channels to increase
observation accuracy. A cloud-aerosol sensor observes clouds and aerosol
that can be a factor leading to errors in the measurement of greenhouse
gas in order to improve greenhouse gas observation accuracy.
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T ARPDBENRHIADRE RN T HTENTEET,

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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Solar Spectrum and absorption lines observed by the sensor carried aboard “IBUKI"
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Development and usage system of IBUKI

IBUKI is a cooperative project among JAXA, the National Institute for
Environmental Studies (NIES) and the Ministry of the Environment (MOE).
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.

| BE#)1750kg (15 L)
Mass:Approx. 1750kg
|| BA38kw (HhES)
. Power:3.8kw(EOL)
| Bt OE
Designed Life span:5Syears
#i8 : SE6B6km

Orbit:Altitude 666km
| PRl R4 EnE

Sun-Synchronous Sub-Recurrent

BEDRARN /Y TANSOFTS
_(Fourier Transform Spectrometer)

ARt (R

XbandPvz+ | g
(X-band Antenna) — == 1Y

R-I70VIL Y TANSO-CAI

(Cloud and Aerasol Imager) orbitinclination Approx.98deg

http://www.satnavi.jaxa.jp/project/gosat/

JAXAR— LR —U>BEME>TO 00> A TH S A > RG>
EEDRAAGRARITHR VSE(GOSAT) J-E8EU2/ 7> (Japanese only)
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Greenhouse Gases Observing Satellite “IBUKI" (GOSAT) Website
http:/fiwww.jaxa.jp/projects/sat/gosat/index_e.html

A=)l —EZ  JAXA Mail Service
http:/iwww.jaxa.jp/pr/mail/




Explore to Realize

meE AR AR EE2S [L\ihE25 ]

GOSAT-2: Greenhouse gases Observing SATellite-2
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"IBUKI-2"

Experts say that greenhouse gases produced by human activity represent
one of the biggest causes of global warming. The Intragovernmental
Panel on Climate Change (IPCC), released its Fifth Assessment Report in
2013. In the document, the authors warned that "Warming of the
climate system is unequivocal... It is extremely likely that human influence
has been the dominant cause of the observed warming since the
mid-20th century.. Continued emissions of greenhouse gases will cause
further warming and changes in all components of the climate system.”
Hoping to advance research on the global warming phenomenon, JAXA
has joined forces with the Ministry of the Environment and the National
Institute for Enviranmental Studies to develop “IBUKI” {GOSAT) — the
Greenhouse gases Observing SATellite — and commence GOSAT-based
observations of carbon dioxide and methane in 2009. Prior to the
creation of the IBUKI, researchers struggled with obtaining accurate,
consistent data for comparison purposes due to the limited observation
scope and the fact that different countries gathered observation data at
different levels of precision and tabulated the results via different
methods. The IBUKI, however, made it possible to get an accurate map
of carbon dioxide and methane concentrations around the globe.

As the successor to the IBUKI mission, IBUKI-2(GOSAT-2) aims to gather
observations of greenhouse gases with higher levels of accuracy via
even higher-performance onboard observation sensors. The Paris Agree-
ment adopted at the 21st session of the Conference of the Parties to
the UN Framework Convention on Climate Change requires the Parties
to submit their annual greenhouse gas emission data. GOSAT-2 will
provide data that helps to create and release reliable emission inventories
of CO2 due to human activities. JAXA and Mitsubishi Electric Corpora-
tion, JAXA's prime contractor, have worked together to develop a
successor satellite,
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The IBUKI-2 (GOSAT-2) “eye”: An upgraded IBUKI

The IBUKI observed carbon dioxide and methane at accuracy levels of 4 ppm*' and 34 ppb,*?
respectively, at a 1,000-km mesh. In order to generate even more precise data, the goals for the
GOSAT-2 are to measure carbon dioxide at 0.5 ppm and methane at 5 ppb at a 500-km mesh.
Developers have also enhanced the satellite’s focused, target-point observation capabilities {target-point
observation functionality), enabling the device to gather accurate readings from a broader range of
target points — an ability that will be especially beneficial in evaluations of industrial areas, densely
populated areas, and other areas with large quantities of greenhouse gas emissions.
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Anthropogenic source or natural source? Carbon monoxide can determine

In another improvement over its predecessor, the GOSAT-2 is also capable of monitoring carbon
monoxide concentrations. Whereas carbon dioxide not only comes from anthropogenic sources like
industrial activity and fuel combustion but also has natural origins in forests and biological activity,
carbon monoxide emissions are byproducts of human activity alone — not the natural world.
Analyzing combined observations of carbon dioxide and carbon monoxide will give researchers an
effective means of estimating carbon dioxide emissions from anthropogenic sources.

BR{EI. i g DEHID SITEN T BEFHEA

A AT (LBBORA TAERERD
A visualization of how GOSAT-2 conducts observations
(Top: Normal observation; Bottom: Target-point observation)

T s {E4%/Specification
ﬁkuﬁﬁﬁw‘ PM2.5 . : i L3I (GOSAT) L3iE25(GOSAT-2)
TE, PM2 SORKRICIDBERENBRINTL) | RN ZRiLR XS :Eﬁ{tﬁ;ﬁ:@x;ﬁftﬁ;ﬁ :
" = " — Main observation targets | Carbon dioxide, methane Carbon dioxide, methane, carbon monoxide
&9 [LSE25] TISPM2 SOREDHE LR | ame Fs 1, 000KmPE5 CAppm (LSRR | BESB00KmILA 0 5pom(—BLX ).

BT =5 EHATED D PM2EDE=SUY
[ERUTTVEET,

hERE
PM 2.5: A new health hazard O e 666km 613km
Airborne PM 2.5 has become an increasingly concerning | engi@m ABREERRE KIBEHRECREE ‘
health hazard. The GOSAT-2 will help menitor PM 2.5 by Orbit typ:a Sun-synchronous, sub-recurrent orbit Sun-synchronous,\suburecurrenl orbit
gathering the data that scientists need to estimate PM | FECuBBi ARRES 1380053£155) 138500434155
2.5 concentration levels Local time on descending node | 13:00 +/- 15 min. 13:00 +/- 15 min.
’ ’ EREH 3H 68
Revisit time 3 days 6 days B
#1 ppm: [100HSOLSH R . 1ppmi&0.000 1 % ELE. HEtER 54 54
ppm is a unit that shows “parts per million™; 1 ppm is equivalent to Designed life 5 years 5 years
0.0001%.
- — HE 1.750kg 2,000kgllF
#2 ppb: [10ESOVKSH TR T 817, 1 ppbld0.001ppm. 0.0000001%E Mass 1,750 kg 2,000 kg (maximum)
B, R
PRD is @ Unit that shows “parts per bilion™: 1 ppb is eauivalent to | &/ \RILERRIE) 2.4m(X) x 26m(Y) x 3.7m(Z)(13.7m(Y)) | 5.3m(9 x 2.0m(Y) x 2.8m(Z)(16.5m(Y)

0.001 ppm or 0.0000001%.

(B43E Japanese)

http://www.satnavi.jaxa.jp/project/gosat2/

Observation accuracy

34ppb(A5/)
4 ppm (carbon dioxide) and 34 ppb
(methane) at a 1,000-km mesh over land

5ppb(AF2)
0.5 ppm (carbon dioxide) and 5 ppb
(methane) at a 500-km mesh over land

Dimensions (with paddles open)

(2458

http://global.jaxa.jp/projects/sat/gosat2/
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Global Change Observation Mission -Climate SHIKISAI; (GCOM-C)

IR EZEE A= v 3>GCOM(Global Change
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The purpose of the GCOM (Global Change Observation
Mission) project is the global, long-term observation of the
Earth’s environment. GCOM is expected to play an important
role in monitoring both global water circulation and climate
change, and examining the health of Earth from space.
GCOM consists of two satellite series, the GCOM-W and
GCOM-C.The GCOM-C carrying aSGLI (Second generation
GLobal Imager),conducts surface and atmospheric measure-
ments related to the carbon cycle and radiation budget,
such as clouds, aerosols, ocean color, vegetation, and snow
and ice. The GCOM-W, carrying an AMSR2 (Advanced
Microwave Scanning Radiometer2), observes water-related
phenomena including precipitation, water vapor, sea surface
wind speed, sea surface temperature, soil moisture, and
snow depth. Global and long-term observations (10-15 years)
by GCOM will contribute to an understanding of water
circulation mechanisms and climate change.
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Nan Polzrized Observation Telescopes (3 telescopes)
BIEHRE (2K)
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Solar Diffuser (2telescopes)
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Earth View Window
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Chlorophyl-a around Kyushu

(B#38 Japanese)
http://www.jaxa.jp/projects/sat/gcom_c/
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Polarized Observation Telescopes
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Dust storm occurred in the Taklamakan desert

The Second generation GLobal Imager(SGLI) on “SHIKISAI"
(GCOM-C) is an optical sensor capable of multi-channel
observation at wavelengths from near-UV to thermal infrared
wavelengths (380nm to 12pum). SGLI also has polarimetry and
forward / backward observation functions at red and near
infrared wavelengths. SGLI obtains global observation data
once every 2 or 3 days, with resclutions of 250m to 1km.

I8 / ltems
Iuiavise
/ Mission instruments

{£#% / Specifications
ZIH RS IRIIEHSGLI) / Second generation GLobal Imager (SGLI)
OnJ4R RS HETETHEB(VNR) / Visible and Near infrared Radiometer (VNR)
FEBAERAl / Non-polarization Channel (11ch)
3ERRE / Resolution 250m
FEENE / Swath 1150km
QiRHFEEMEIETEMIRS) / InfraRed Scanner (IRS)
sEERFRIMERR / ShortWave Infrared (SWI): 4ch
SyEEE / Resolution 250m/Tkm
TEHNE / Swath 1400km
BAFRMERR] / Thermal infrared (TIR): 2ch
538k / Resolution 500m
FEZ1E / Swath 1400km
YA X / Size 4.7(X)x16.5(Y)x2.6(Z)m
H& / Mass #2t / About 2tons
SEAERES) / Generated power | 4000WLL L / 4000W or more
&&T# 1 / Design Life | 54 / Syears
ERE ABFHEEREE BRLHBO0Km
/ Operational orbit / Sun-synchronous subrecurrent orbit at an altitude of 800km

The SGLI observations will improve our understanding of dlimate
change mechanisms through long-term monitoring of aerosols
and clouds, as well as vegetation and temperatures, in the land
and ocean regions. These observations will also contribute to
enhancing the prediction accuracy of future environmental
changes by improving sub-processes in numerical climate
models. SGLI-derived phytoplankton, aerosol, and vegetation
activity are also used for mapping fisheries, monitoring the
transport of yellow dust, and monitoring crop growth and
estimating crop yield.

100 fov 102 103"

5 A HEOMEMEEE D

Vegetation activity in Thailand

(%38 English)
http://www.jaxa.jp/projects/sat/gcom_c/index_e.html
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ALOS-2:The Advanced Land Observing Satellite-2
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The land underneath our feet is constantly changing, even
now, because of natural phenomena such as earthquakes,
floods, volcanic activity, and landslides and the manmade
destruction of nature.

On such a changing Earth, we hope to live as safely as
possible. To do so, we need to understand the current
conditions of Earth. This is the same as humans having
regular checkups to maintain our wellbeing.

DAICHI-2 (ALOS-2) is equipped with the Panchromatic
L-band Synthetic Aperture Radar (PALSAR-2) as an
observation device for detailed examination of the land.

A Synthetic Aperture Radar (SAR) has the special feature of
being able to make observations regardless of the time
(day and night) and weather. With the L-band radar, the
PALSAR-2 has an advantage in capturing land deformation
and forest and vegetation conditions. ALOS-2 can examine
various targets in detail from space. It can grasp the
conditions of a disaster-stricken area and examine the
health of forests, which are a lifeline for us and Earth.
ALOS-2 can also help with safe navigation of ships and
agricultural development. It has a wide range of
applications.



e Earth needs a health checkup
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ALOS-2 has two objectives: 1) to contribute to disaster management activities of the central and local governments in Japan and foreign countries by
observing the disaster-stricken area widely in detail, regardless of the time (day and night) or weather, and establishing a system to quickly obtain,
process, and share observation data; and, 2) to promote data utilization in various fields with constant observation data to meet user needs such as
monitoring social infrastructure (e.g. roads, railroad tracks, and bridges), understanding agricultural conditions, and observing forests.
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(1) ALOS-2 in disaster situation

If a large-scale disaster such as an earthquake or flood occurs in Japan or
a foreign country, ALOS-2 can acquire observation images of the
damaged area within 12 hours for Japan or 24 hours for other Asian
countries. These images are used by the central and local governments to
grasp the damage conditions, and the possibility of a secondary disaster.
ALOS-2 also constantly acquires data to detect land deformation related
to earthquakes and volcanic activities over a wide area with centimeter-
scale accuracy in order to contribute to disaster prediction and mitigation.
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This interferogram shows the surface
displacement between the data acquired
on January 4 and August 16, 2015.
Approximately 16 cm deformation was
observed on the east side of the
Minamidake Summit of Sakurajima.
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(2 Businesses using ALOS-2 observation data

With the advantage of being able to constantly observe a wide area from
space, ALOS-2 can provide observation data to produce solutions in
various fields.

ALOS-2 is expected to be used for various purposes, including monitoring
ilegal deforestation in tropical rainforest regions such as Southeast Asia and
Brazil, and efficiently determining the state of planted crops such as in paddy
Fields, understanding displacement caused by social infrastructure such as
river levees and dams.
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# Deforestation on Borneo Island
observed between 2010 and 2015
based on observations by synthetic
aperture radars on the DAICHI and
DAICHI-2. You can find deforestation
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2010-2015
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FEDMREEE) RILRFABICBIHT DHEMHEL everywhere, (The fore;t aaren? has
Crustal deformation in Sakurajima Forest Change in Borneo been reduced by more than 8 %.)
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(B4FE Japanese)
http://www.jaxa.jp/projects/sat/alos2/

(58 English)

http://global.jaxa.jp/projects/sat/alos2/

EUARMREA
FHMERFR RS
IL¥RED

T101-8008 RRHBTUHXBHRTAL-6MZ /K FT4

Explore to Realize

Tel.03-5289-3650 Fax.03-3258-5051

JAXAD T TY A M (AAEE)
http://www.jaxa.jp/

JAXA Website (English)
http://global.jaxa.jp/

Japan Aerospace Exploration Agency

Public Affairs Department
COHRASR. DRACE~
UYLINLTEET.

VEGETABLE
©IL INK

- Chiyoda-ku, Tokyo 101-8008, Japan

JSF170310T

Ochanomizu sola city, 4-6 Kandasurugadai,

Phone:+81-3-5289-3650 Fax:+81-3-3258-5051




