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Has the global environment started to be destroyed!? Wide-
spread global environmental problems including global
warming, tropical deforestation, frequent occurrences of
unusual weather and depletion of the ozone layer have
detrimental effects on the future of the Earth. To what extent
the deterioration of the global environment is ongoing? At
present we are left unknown about the actual deterioration and
the solution to its causes.

Earth observation from space plays a major role in solving
global environmental problems in a global scale by means of its
unique characteristic such as data collection with a wide range
of observation over a steady and longer span.

With the momentum of the International Space Year, 1992,
world-wide Earth observation projects by using satellites have
been proceeded. Under these projects, every country
cooperates with each other in monitoring the global
environment accurately and searching for significant clues to
the solution of the environmental problems. Japanese Earth
observations satellites have made a major contribution to these
projects.
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Our Activities of Earth Observation
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Earth observation by satellites is effective to know about the
Earth. In Japan, a variety of observation satellites are launched
and utilized world-wide in various aspects such as the detection
of the global environmental problems, disaster monitoring and
resource exploitation. .
With “the Earth Observation Systems” established, which
includes Earth observation by satellites from space, ground
systems, receiving, recording, processing, archiving,
distributing and analyzing Earth observation data. Office of
Earth Observation Systems of NASDA promotes Earth
observation by satellites in order to solve the global
environmental problems and improves our quality of life.

Global ge F Division

http://www.frontier.esto.or.jp  http://www.gaia.jaeri.
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BMResearch for global change including global
. warming

WmDevelopment of the Earth Simulator
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WReceiving and processing and
distributing Earth Observation satellite
e data = p7~8

BPlanning of the Earth observation progra
WPromoting Earth observation satellite data

EORC
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Earth Observation Research Center
http://www.eorc.nasda.go.jp
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BResearch, evaluation and verification of
Earth observation data

BStudying future Earth observation sensors and satellites
WTechnical evaluation of Earth observation sensors in operation
WDeveloping ground systems = p8
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The Principle of Remote Sensing
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Airborne Remote Sensing
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Technology to observe the Earth’s surface from a distant
position by observation equipment onboard satellites and
aircratft is called “Remote Sensing”.

When any substance on the Earth receives an electromagnetic
wave such as sunlight, it reflects light according to its own
reflection characteristics or when it is heated, the
electromagnetic waves are radiated from the substance
according to its attribute and state. This allows matter to be
analyzed without direct contact with the substance by
measuring the reflected or radiated wavelength of its
electromagnetic waves and intensity with sensors on-board
satellites and aircraft.

Thus Earth observing data can be repeatly collected by Earth
Observation Satellites and any changes on the Earth can be
monitored in a global range in detail and over a long period of
time. These observed datas are received on the ground and
analyzed by computers, thereby we can apply the satellite data
bpavarious fields concerned with our existence from
nomena in the natural world such as global environmental
anges caused by typhoons, volcanoes, floating ice, etc., to
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Satellites' observation bands
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Agriculture and Forestry

Vegetation distribution investigation and

vegetation classification

Forest resources investigation and forest

fire monitoring

Forest disease and pest damage
prevention

Crop inventory forecast

Planting condition investigation

Soil classification and soil water con-tent

investigation
Desertification monitoring
sLand Use

* Land use investigation

Application for various mapping

Examples of Reflecting Features
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Land

*Disaster Prevention

Volcanic disaster investigation and
monitoring

Land disaster investigation and
monitoring

Investigation and Monitoring of Flood
Investigation of Snow Disaster
*Topography, Geology, and
Resource Exploitation

Surface layer geology investigation
Geological structure investigation
Geothermal investigation

Natural resources survey
Topographical change investigation
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Examples of Radiating Characteristics
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*Others

River, lake, and pond pollution
investigation

Urban environment investigation
Snow distribution and snowmelting
amount investigation

BRORREIE
BLR-BRORE
BRKOHAL B
[ Z-ES

TG TR
BREORE

[ gaojit
KE-BERADRE &R
BEKILBIDRE

Plankton and red tide investigation
Upweliing investigation

*Others

Water quality and pollution investigation
and monitoring

Drainage diffusion investigation
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Atmosphere and Weather

*Atmosphere

Atmospheric composition observation
Cloud and water vapor content
observation

Ozone layer concentration and
distribution observation

Precipitation and water content, cloud
Air pollution investigation and monitoring
*Climate

Weather investigation and forecasting
General circulation of atmosphere
investigation

Climactic change investigation
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Receiving and Processing Satellite Data
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Receiving System Quick Look System
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D1 Cassette High Density Digital Recorder
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Photo Processing System
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Earth Observation Data and
Information System
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The Earth Observation Center (EOC) was established at
Hatoyama, Hiki-gun Saitama prefecture in October 1978, to
establish and develop satellite remote sensing technologies.
At EOC, the data from Earth observation satellites are
received and processed for a variety of applications and
researches. The data are distributed in the form of film,
computer compatible tape, floppy disk, CD-ROM and other
media from EOC.

Recently, the deterioration of global environment attracts
increasingly our attention. It is hoped to understand, assess,
monitor and predict the environment with global observation
by remote sensing satellite.

Space Agencies worldwide have been in concerted efforts to
deal with the Earth Science. NASDA, for example, has
launched the Advanced Earth Observing Satellite (ADEOS)
with NASA, CNES, METI and MA in August 1996.

HIREE 22
Aerial view of EOC

In order to use the data for understanding global environment,
NASDA Earth Observation Data and Information System
(EOIS) was established for the experts worldwide. In October
1998, NASDA launched the Tropical Rainfall Measuring
Mission (TRMM) in cooperation with the United States and
distributes the data of Precipitation Radar (PR) sensor to Japan
Meteorogical Agency and other institutes. ADEOS-II and
ALOS are under consideration to be received at EOC,
preparing for the necessary development of ground systems.

D Receiving and recording

Data from these satellites are received by 10m parabolic
antennas and recorded on High Density Digital Tape(D1
cassette), which are monitored by personnel operation by the
quick-look system.

@ Data processing

In the received data, various distortions exist and some
required information is lacked. It is necessary to correct the
data for users to analyze the data. The processed data is again
recorded on D1 cassette for archives.

® Photographic processing

The original films are used to produce prints for various uses.

@ Product evaluation
‘The quality of CCT, film, prints, are checked and evaluated the
data.

(® Data archive and retrieval
Data in D1 cassette are archived and retrieved by users.

® Mission control management
Observation plans are made on the basis data acquisition
requests.

@ NASDA Earth Observation Data and
Information System (EOIS)

By EOIS data, browse data, catalog information, are
distributed. to users by computer networks. EOIS is also
connected with data and information systems of cooperating
agencies such as NASA, CNES. '
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Development of Earth Observation Ground Systems ‘v
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Earth Observation Reseach Center(EORC) promotes
research and development for microwave and optical
sensors of Earth observation satellites, examines
satellite systems and maintains ground systems. EORC
evaluates the performance of satellite sensors in
operation and reflects such results on the sensors of
future Earth observation satellites.
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Developing Earth
Observation Satellites and
Sensors Necessary for
Observation Mission
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Examining the Developing and
Performance of Sensors Maintaining Effective
in Operation Ground Systems
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Analysis and Research of Satellite Data
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Earth Observation Research Center (EORC) was established
in April 1995 to promote Earth observation data utilization in
the various fields among the Earth science researchers and
users.

EORC's main tasks are as follows,

Earth Observation Satellite Data Analysis

To conduct algorithm development on data process and
analysis, calibration and validation of satellite data, and so
on.

Earth Science Research
To promote Earth science research on Global environment
problem by using satellite data.

Generating and Disseminating datasets

To generate datasets for contributing to Earth science
research and application fields and disseminates datasets to
users.

Organizing seminars and workshops
To organize seminars and workshops for researchers and
users.

Information center on Earth observation
To play a role as an EO satellite information center.
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The main scientific objectives of the
Tropical Rainfall Measuring Mission
(TRMM) satellite are to understand
ey the global energy and water cycles

iant Heaw by providing  quantitative
measurement of rainfall in the tropics and understand the various spatial and
temporal scale variations of tropical rainfall and how they effect large-scale
atmospheric circulation and clarify the mechanism.
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The main objective of the
ADEOS mission is to contribute
to clarifying phenomena of the
Earth system through integrated
observation of geophysical |
parameters using a number of |
sensors.
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The Global Atmospheric Chemistry Experiment
(GLACE) is devoted to studying the physical and
chemical processes occurring in the atmosphere;
quantitatively understanding the sources,
dynamic transport, chemical transformation and
sinks of atmospheric trace constituents by
acquiring data from satellite observations and
their complementary airborne and ground-based
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HAEZFDELTHRAZEISMLT. 7IOTEA R~
UHIRICH B IR F —KERBERUTITES
A— D WHBEOEENC S AR EEEATICE
ZEBIELTVET,

FEREESXZATI. WEBAZGE 7 —20RKiIE
RUOIRIF—KBRMAENDEET—2DI-HAEE
HB7=H. ZNEDNTAVTIMISILTWET,

observations; and analyzing these data with
numerical models. GLACE will contribute to
improving numerical models for atmospheric
trace constituents, thus improving our predictive
models for future changes of the ozone layer,
oxidizing capacity in the troposphere and
atmospheric aerosols.

The Global Energy and Water Cycle Experiment
(GEWEX) is a major subprogram of the World
Climate Research Program (WCRP). It aims to
understand the energy transfer and hydrological
cycle, and their effects on the global change
through modeling.

The GEWEX Asian Monsoon Experiment
(GAME) is one of these. It was initiated by
Japan with participation by many other countries
to understand the energy and water cycle
process in the Asian Monsoon region and its
impacts on global climate change.

NASDA is participating in these projects to
validate the satellites' data and to promote
application of the satellite data to the energy and
water cycle study.
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The main objectives of JERS-1 are to
monitor and understand global changes,
such as deforestation of global rain
forest, land surface displacement (SAR
inter-ferometry) caused by earthquakes
and volcano eruptions.
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The ADEOS-II satellite, the successor of
ADEOS, measures important parameter
for the water and energy cycle, and
carbon cycle studies. ADEOS-II is
equipped with NASDA sensors ,NASA
and CNES sensors, will be launched in
the year 2001.

MERY 1 T2/ X Earth Science : !_

ARz TOIS5 L

Application Programs
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This is a three-dimensional repre-
sentation of a satellite image of the
neighborhood of Isehara city, Kanagawa
Pref.. This was made using the digital
elevation model (DEM) derived from
ADEOS/AVNIR. DEMs can be made
from a pair of stereoscopic satellite
images obtained by JERS-1, ADEOS
and so on, and DEMs can be useful to a
geographical information system (GIS).
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The atmosphere of the earth protects us from the ferocious
environment of the universe. The atmosphere which we have
firmly believed unchangeable, has started to show signs of the
effects from the explosive industrial development, in particular
for the past several decades.

The increase of carbon dioxide resulted from the enormous
amount of fossil fuel consumption and the ozone layer
destruction, which protects living creatures on the surface
from toxic ultraviolet rays have been revealed from the data
provided by earth observation satellites.

The atmospheric change has impact not only directly on living
things on the earth but also affects the deep environnmental
balance of the entire earth.

10.06.96 10.09.96

10.24.96 F 10.27.96

11.02.96

ADEOS TOMS Total Ozone for October

These images show an ozone hole in the Antarctic region
observed by the Total Ozone Mapping Spectrometer(TOMS)
onboard ADEOS.

The gray portion shows low ozone concentration, followed by
pink, violet with the high concentration.
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Typhoon

These images show the typhoon #28 that occurred in December
1997 by the PR (Precipitation Radar) on TRMM. The upper image
combines the horizontal cross sections of rainfall intensity and
cloud images (infrared) of a meteorological satellite. The image
right below shows the three-dimensional structure and vertical
cross section of the typhoon. ,

The red zone indicates strong rainfall around the eye of the
typhoon and it turns out that rain falls heavily in this area.
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The sequence of POLDER images over Europe
and North Africa

These are the sequence of images observed by POLDER onboard
ADEOS. :

Marked differences appear between the clouds(in white)and
different types of surfaces; vegetation in red, soil in brown and
yellow, sea in dark blue.

Owing to its wide field of view POLDER can take images of a
single target successively from different viewing angles.This
capacity allows the directional properties of the radiation reflected
by land surfaces and clouds to be characterized and studied.
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Global Distribution of Atmospheric
Suspended Particles (Aerosols)

The upper image shows monthly averages of
aerosol distribution during April 1997 observed by
Ocean Color and Temperature Scanner(OCTS)
onboard ADEOS.

The image below shows Angstrom exponent that
is the rate of decrease;exponents depends on the
typical particle size of aerosols.

OCTS provides useful information to study the
global characteristics of aerosols, of which climate
effects are considerably unknown.
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The ocean is the place where the first life was born on the
earth. It occupies 70 percent of the earth’s surface, generating
giant sea currents, which have significant impact on the
climactic phenomenon together with the atmosphere.

The Japanese islands are surrounded by the sea in all
directions, and subsequently any temperature change of the
sea currents or the sea surface affects critically on our daily
lives. Satellite observation can extensively cover the ocean, and
thus can play an important role since these kinds of changes
have close connections with the climate or the fish catch.

Does the EI Nifio phenomenon result from a whimsical change
of the sea current? It has been presumed as a primary cause for
the abnormal climate, which causes calamities around the
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These images show the difference of Sea Surface Temperature
(SST) by TMI and the climate value by the Japan Meteorological
Agency.

The upper‘image shows the difference of SST in Dec. 1997,
which shows an extension of high SST area in the Peru indicated
by yellow or red and shows a strong El Nifio.

The image below also shows the difference of SST in July 1998,
which shows an extension of low SST area,that the strong EI Nifio
disappears and appears which is an opposite status as a possible
La Nina.

TMI SST is expected to be used for studies for unusual weather
mechanism, improvement of weather forecast, and monitoring of
ocean and fishery conditions.
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ADEOSHE N EEEEEEMEEH(OCTS)ICLERIZN .,
BEKESHEERTY BEKEL. REPTURICAS LR EE
BE235EHIC ARDEEEZITZINE SN EELET, £FRD
BEKEASTEBATIZ L. REPBEOHRNDALEST R
RYROBECEDEFHDADICHEELRBEL->TVET,
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Global Sea Surface Temperature Distribution (SST)
These images show the monthly mean global SST observed by
OCTS onboard ADEQOS. SST influences the global weather and
climate. SST is also affected by the atmosphere and changes
spatially. To accurately observe SST in the global oceans is
important note only for meteorological and oceanographic
research but also for operational duties,such as weather
forecasting and fisheries management.

<The upper image: Monthly mean global SST in Dec. 1996
The image below:Monthly mean global SST in Jan. 1997>
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BEMBIEN TEET  EMT TR
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HEEERLTHY . 7O0O070)badD o
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HIGPERIH> TV IEETHBZ LN
NEY,
Chlorophyll-a Distribution

These images show the monthly binned
global chlorophyll-a observed by OCTS
onboard ADEOS. All phytoplankton
species have chlorophyll-a, a pigment
woo Which is essential for them to
"~ photosynthesize, grow and increase in
1000 hiomass.
300 We can study that high chlorophyll-a
1.00 regions correspond to regions where the
030 hutrient supply from the oceans lower

040 layersis strong.

B EEE - ELhE
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Ocean surface wind in the Pacific Ocean

This image shows ocean surface wind speeds and directions over
the Pacific Ocean on Sep. 21,1996, as they were measured by the
NASA Scatterometer onboard ADEOS. The background color
indicates wind speed with blue being low winds, red is moderate
winds, and yellow is high winds. The white arrows show the
direction of the wind.
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Mosaic Images

| The upper mosaic of the
1 Amazon Rain Forest consists
7| ‘about 1,500 full resolution
| JERS-1 SAR scenes. The
( below mosaic of Equatorial
Africa consists about 2,000
“| full resolution JERS-1 SAR
scenes.

Vegetation Distribution seen from OCTS

The beautiful natural scenes such as the deep forest where one
can bathe in the wooden aroma, endless green lands extending
far into the horizon have been rapidly vanishing from the earth
year by year.

Recent explosive increases of the population, environmental
pollution triggered by urbanization, tropical forests logging,
forest depletion caused by acid rain and growing desertification
can be felt in the very surroundings of our daily lives.

Are these kinds of environmental changes going to continue
unabated?

There is datum showing the decreased area of the world
tropical forests in a year, which is equivalent to half the entire
land area of Japan.

The upper image shows a vegetation distribution observed by OCTC
onboard ADEOS.OCTS data had high performance(700m
resolution,12 channel), we can understand that OCTS image has
much more information than NOAA AVHRR image.

Land cover change due to human activities is very important
information in the field of the Earth observation.Precious global land
cover information in 1997 was obtained from OCTS image.

AV I DEAOER
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Mouths of the
Ganges

© This image shows mouths
of the Ganges observed by
AVNIR onboard ADEOS.

Classified by Application Djsaster

FABSTBRIOBER LA, RSB ELIC, WG
DEBREERDIDLET . “RFERLEDLRENZIILIK
O, FHPSOBMC LY. BRI ORI
R A UES

HUSRBL AR ., TSR A T Lo TR
BT R AL RSN SES T TR 27—
M EICESTETOET .

SHLLIE R TR R BIIT— 513, 46 4 SRS, sk
B L7z0 . BRI 17 )2 2 T IROBURE E LS E =Y
FHITTHMIROFRE Y32 L — S 2§ HI LB BT
20BYET .

EFYRILDEX
MOS-1HOFTIR - EFHSSET (MESSR) ICEWERBIE N,
AU EFYRILUDOBENFIHOERTT

| Erutlon Monitoring of Mt. Pinatubo

Sudden volcano eruptions, or earthquakes can cause enormous
disasters as well as topographical changes. The observation
from space of the ground movements which are feared to
cause secondary calamities allow us to grasp the full details of
the status in a short period.

The earth observation satellites, playing the role of “the
artificial eyes” floating in the universe, fully observe the earth,
sending the data acquired by the various sensors on the
satellites to the earth.

These kinds of routine observation data gathered over an
extensive area accumulate year after year and they allow us to
simulate the future earth as well as monitor the current status
of the earth by comparing, studying and analyzing in detail.

These images show a eruption monitoring of Mt. Pinatubo observed
by MESSR onboard MOS-1.
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— & FHSAREIFIEN B i E AL TAL
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Hyogo-Ken-Nanbu Earthquake
This image shows the crustal movement
due to the earthquake by processing JERS-
1 SAR with technique called interferometric
SAR(InSAR).

REUSEMH
SPOTHHNDHRVIZL S, 1997F7H2
BICREETRELAE FMVELRTL—
ZEDMAHDEFEESZ/-BIETY
Oil Slicks spilled out of
“Diamondgrace”

This image clearly shows the extent of the
oil spill was acquired by SPOT/HRV.

NVIS5F 422Dtk
ADEOS##HNDAVNIRIZED., Fvh
(IN2T5F 12 1) OEREKEBEOEBZTT,
BRER ORI KRR TT,
Flood Monitoring in
Bangladesh
This image shows the Dhaka( Bangladesh)
flood observed by the AVNIR onboard
ADEOS on Dec. 10, 1996.The bluish areas
are sites submerged.
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Global Change Research and Prediction
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In order to achieve understanding and predicting the global
change including global warming, it is necessary to integrate
research and development in one system incorporating
observation, process research and simulation. NASDA, in
cooperation with the concerned agencies, conducts process
research (detection of change phenomena and modeling) at

Frontier Research System of Global Change and develops the
Earth Simulator at Earth Simulator Research Center.
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What is "The Earth Simulator"

The Earth Simulator is ultra-speed parallel computer system
capable of 40 teraflops at peak performance (1 teraflops: 1
trillion floating-point operations per second), having a main
memory capacity of 10 terabytes (1 terabyte: 1 trillion byte).
NASDA, the Japan Atomic Energy Research Institute and the
Japan Marine Science and Technology Agency founded Earth
Simulator Research and Development Center, where the Earth
Simulator is under development to be operated in FY2001 with
one of the highest execution rates in the world.

Research anddevelopment
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Process Research

In order to conduct process research, NASDA has founded
Frontier Research System for Global Change (FRSGC) and
made efforts to realize Global Change Prediction in
collaboration with the Japan Marine Science and Technology
Center. FRSGC gathers excellent researchers from worldwide.
The research is conducted at the Institute for Global Change
Research in Tokyo as the core base, and the International
Pacific Research Center in Hawaii and the International Arctic
Research Center in Alaska. FRSGC also actively cooperates
with other research institutes.
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Institute for Global Change Research
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As the research bases overseas, there are the International
Arctic Research Center (IARC) and the International Pacific
Research Center (IPRC).
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Promotion of Earth Observation Satellite Data
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Office of Earth Observation Systems has been conducting
research and development for data processing and other
related technologies, facilitating effective data use and making
efforts towards development of future satellites with the
concerned institutes which aim to use the data received from
NASDA and other satellites.

1.Activities for advancing Earth observation

data use
@ With user organizations in the public sector including
national and local governments as well as overseas
agencies, Office of Earth Observation Systems develops
satellite data use and makes efforts to advance the
observation data use in order the data to be used
continuously and in a routine base.

Fishery Agency/Japan Fisheries Information
Service Center (JAFIC)

Government Agency Project

_ (At 1 BFEIHIRTE)
PEDEx TIREERI R F—<
Project Name Organization Theme
MAEAFIOIII HER FHEHSOHEDEZRT (BRRIE)
Local Government Project Gumma Prefecture Assessment of the Environment from Space
a5FR KEEREE
Iwate Prefecture Fishery Resources
T=R BEEDIEE
Chiba Prefecture Management of Agricultural Products
#Fr7O0Jzok KET/ (1) BRBERY X 5— AR ZIEREDF AR

Fishery Management, Ground Facilities by DTL

BWKES

Ministry of Agriculture, Forestry and Fisheries

EEYOIEG I ERTEE S FR TR
Management of Agricultural Products (estimating acreage of crops in the East Asia
region)

BERZT
Maritime Safety Agency

EIKEE

Monitoring of Sea Ice

RigE
Environment Agency
Ministry of the Environment

[EESEC=

Vegetation Survey

TITXFFETOIIIN 714
Project in the Asia/ Pacific Region Thailand

ERTHRESE, BEER. R DB D HFCH I F AR AT DR
'E{e?‘earch Cooperation for Utilization Technology in the Field of City Planning, Agriculture and
ishery

AV RRIT
Indonesia

BENF(CHTDFARMOMR

Research Cooperation for Utilization Technology in the Field of Agriculture

QEET—5 DEEZERUMIRERRIT—7RiBOIREICHL
T EEDRE/EHBNIUTVET,

Germany

(ESA)

Syowa Base
(Japan)

® NASDA cooperates with receiving stations world-wide in
order to receive the Earth observation data and promote
data distribution.

BADHERELRIEIZDZHEF Ground Stations for Japanese Earth Observation Satellites
B4t

* Sweden (ESA)

China Korea

12

1. AJM Canada (Prince Albert) 7. AJ  Indonesia 13.J Germany (O'Higins ESA) 19.A UK.

2. JM Canada (Gatemeau) 8. AJ China 14.Ad U.S.A. (Alaska) 20.A Chile

3. AJM Sweden (ESA) 9. AJM Japan (NASDA) 15.AJ  Australia (Tasmania) 21 Japan (Hiroshima Institute of

4. AJM ltaly (ESA) 10.AJ M Japan (Tokai Univ.) 16.J Korea Tech.)

5. JM  Spain (ESA) 11.JM  Australia 17.2 U.S.A. (Hawaii)

6. AJM Thailand 12.J0M Japan (Syowa-Base) 18.A U.S.A. (Wallops) * A: ADEOS, J :JERS-1, M:MOS-1/1b
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@ NASDA provides training and holds annual seminars in

order to promote Earth observation satellite data use in the

Asia/Pacific region.

a. User Training
NASDA offers the training for the Geographic Information
System(GIS)and Synthetic Aperture Radar(SAR)at the Asia
Institute of Technology(AIT) in Thailand as well as movable
training courses in other parts of Asia including Fiji, Vietnam
and Bangladesh.

b. The Regional Seminar on Earth Observation for Tropical
Ecosystem Management
NASDA holds annual seminars to integrate GIS with remote
sensing for the tropical ecological system in the Asia/Pacific
region such as Sri Lanka and Bangladesh.

2.0utreach and Education Regarding the

Observation Data
NASDA holds seminars, symposiums and the like for
development of potential user requirements, promotion and
education. NASDA provides information on the observation
data through its public home page and distributes materials
related to the observation data.

<Seminar>

a. Earth Observation Seminar/Exhibition
Seminar and exhibition to introduce projects for advancing
satellite data use, related research, and remote sensing
technologies to the public by means of presentations and
panels(once a year).

b. Seminars for Analyzing Earth Observation Data Image
Demonstration of analyzing the observation data to
junior/senior high school students as well as teachers in
order to acquire and improve the needed skill (once a year).

c. Data Analysis Seminar for Researchers
(introductory and advanced level)
Provision of basic knowledge of Earth observation data and
the examples of utilization to promote the data use.

d. Earth Observation Data Panel Exhibition
Public display of satellite images and panels to increase
understanding of the observation data primarily in the local
areas (once a year).

e. Opening the Facility to the Public
Opening the Earth Observation Center to the public (twice a
year).

<Information> SPPD homepage (http://eos.nasda.go.jp/earthindex_e.htm)

¢ EOC homepage (http://www.eoc.nasda.go.jp/ homepage. html)

*EORC homepage (http://www.eorc.nasda.go.jp)

¢ NASDA homepage for school teachers (only Japanese)
(http://eos.nasda.go.jp/edu/index.html)

e Distribution of documents including satellite data images and
CD-ROMs.
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Japanese Earth Observation Satellites

1987 1992 ' & 1996 1997

“ ,,u,,i‘ D L %
EFRAEEIS (15, 15b)

Marine Observation Satellite-1,1b

B o

MOS-1 3515 | . B EROE TR REORLEICETIAT
BEICLDMIEBIL T LBREO—REL T, BAD B EHIMTICKUBERS
NIEHPEOHIRERBIE E TT, MOS-1b [HH15-b] IZ. HH1 S D%
BEL TS EIFSN-bDTRSEDHEEEBL TWVET,

MOS-1131987&2 A 19 BICN-1IR4 v T MOS-1bld1990&2 A 7 B ITH-
BTN ZNZTWEFBFE 205115 Efoh sl EDEREIZ TV EE
ISERERTULTVET,

MOS-1 or "Momo-1" is the first Japanese Earth Observation Sateliite
whose technologies were domestically developed as a part of the global
satellite observation systems development to contribute to effective
utilization of Earth resources, environmental protection and the like.
MOS-1b or "Momo-1b" was launched to succeed MOS-1.

MOS-1 was launched by N-II launch vehicle on February 19,1987 and
MOS-1b by H-1 launch vehicle on February 7, 1990 from NASDA
Tanegashima Space Center. The operation of these satellites was
completed respectively on November 29,1995 and April 17,1996.

LANDSA

SPOT

RS

MEKEREEIS (3&SH18)

Japanese Earth Resources Satellite-1

JERS-1 [ 3 &1 B | 1 B O &g 4E08IL . & BiREsE HicE L
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T, 1992F2F 11 I FEFHEE2—roH- 104y T E#568km. [
17 B 448 OKBREERBHEICT S EFoh, SN AREAL—
4 (SAR) &3tF Y (OPS) THIBE R (Th/- ) EREDE T —2EMELT
ZELH 199810 B 12 AICERER TUEL -,

JERS-1 or "Fuyo-1" is an Earth Observation Satellite to cover the global
land area for national land survey, agriculture, forestry, fishery,
environmental preservation, disaster protection and coastal monitoring,
focusing on natural resource exploration. It was launched into a solar-
synchronous sub-recurrent orbit at an altitude of 568 km in a recurrent
period of 44 days by an H-I launch vehicle on February 11, 1992 from
NASDA Tanegashima Space Center, continuing to observe and collect
data with a mission data recorder around the world using the high
performance Synthetic Aperture Radar (SAR) and Optical Sensor (OPS).
JERS-1 had been operated for more than six years, and ended the mission
on October 12, 1998.
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Advanced Earth Observing Satellite (Midori)
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ADEOS or "Midori" was launched on August 17, 1996, into a solar-
synchronous sub-recurrent orbit with a recurrent period of 41 days at an
attitude of about 800 km.

By ADEQOS, the data were acquired on global warming, depletion of the
ozone layer, decrease of tropical rain forests and climate changes. This
project was to contribute to international monitoring of global
environment and to develop technologies of the data collection with the
mission data recorder, platform bus and interorbit data relay
technologies necessary for the next-generation Earth Observation
systems. ADEOS stopped on June 30, 1997 due to the solar panel
malfunction.

IRS

SIS ERRIE R

Tropical Rainfall Measuring Mission
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TRMM is a joint project of Japan and the United States, in which
NASDA is responsible for development of the Precipitation Radar (PR)
instrument while NASA is responsible for development of the satellite
bus. It was launched on November 28, 1997, into a circular orbit at an
altitude of about 350km circling the Earth in about 90 minutes, 16 times
a day. It can observe the rainfall rate in the tropical area and its
distribution in horizontal dimension, which was not possible by the other
measuring methods. Precipitation in the tropical area comprises of
more than two-thirds of the global rainfall, TRMM is to contribute to
clarification of global climate changes and protection of global
environment by acquiring and analyzing concerned data.
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LANDSAT-1 is the first Earth Observation Satellite in the
world launched by the United States in 1972.

LANDSAT-7 is in a solar-synchronous orbit passing over
the North and South poles at roughly right angles to the
equator, flying at an altitude of about 705km and circling
the earth 15 times a day, thereby nearly the whole Earth
can be observed every 16 days. LANDSAT-7 is equipped
with the sensor called Enhanced Thermatic Mapper.
(ETM+)
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French SPOT-1,-2 and -3 were each launched into a solar-
synchronous sub-recurrent orbit at an altitude of about 832
km in 1986,1990, 1993 and 1998, respectively. SPOT-4 is
equipped with sensors called High Resolution Visible and
Infrared (HRVIR).
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European Remote Sensing Satellite No.2 (ERS-2) was
launched in 1995 into a solar-synchronous sub-
recurrent orbit at an altitude Of about 777km with an
inclination of 98.5 degrees. It observes mainly ocean,
sea ice distribution, sea Surface wind, oceanic
circulation, and observes |and areas with a high-
resolution radar .
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IRS-1C and IRS-1D were launched in 1995, 1997, by
Indian Space Research Organization (ISRO).
The IRS satellites are equipped with an optical sensor
(PAN) that has the highest level of resolution, at 5.8m, of
the current Earth observation satellites; it is expected to be
utilized for land application status and the like.
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RADARSAT-1 was launched by CANADA in November
1995.

It is equipped with synthetic aperture radar (SAR) and is
expected to be utilized in a variety of fields, including
disaster and environmental monitoring.
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EOS-PM is the NASA ‘s spacecraft. The mission is the study of the
Earth environmental processes among atmosphere, oceans, and land
surface. To realize the mission, six following instruments are installed
on EOS-PM: AIRS (Atmospheric Infrared Sounder), AMSU(Advanced
Microwave Sounding Unit), AMSR-E(Advanced Microwave Scanning
Radiometer for EOS-PM), CERES(Clouds and the Earth’s Radiant
Energy System), HSB(Humidity Sounder for Brazil), MODIS(Moderate
Resolution Imaging Spectroradiometer). Out of these instruments,
NASDA has been developing AMSR-E

EOS-PM will be launched by an Delta launch vehicle in 2001.
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The Advanced Earth Observing Satellite 1| (ADEOS-II) will be launched
by H-IA launch vehicle in 2002. The satellite will take over ADEOS’s
observation mission of monitoring frequent climate changes occurring in
the world, expansion of the ozone holes and global environmental
changes as well as investigating the causes of these phenomena.
ADEOS-II is equipped with two core sensors; AMSR and GLI, with the
combination of other instruments such as SeaWinds(NASA/JPL),
POLDER(CNES), DCS(CNES), ILAS-II(EA).

ADEOS-II is expected to acquire the data necessary for understanding
the circulation of water and energy, and the circulation of carbon in
order to contribute to study the global environment changes including
seizing the mechanism of global environmental changes.
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Advanced Microwave Scanning Radiometer-E (AMSR-E)

AMSR-E is developed based on AMSR that NASDA has developed for the
ADEOS-I! satellite.

AMSR-E is the radio sensor which measures faint radio waves radiated from the
earth surface and atmosphere by itself with multiple frequency bands precisely.
Their purpose is to understand the global water circulation. Different from optical
sensors, radio sensors can always observe regardless of the weather condition
or the daylight condition. Putting AMSR and AMSR-E into the morning and
afternoon orbit respectively will enable us to grasp the environmental change
within a day. AMSR and AMSR-E are expected to greatly contribute to better
understanding of the Earth environment system.
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Advanced Microwave Scanning Radiometer (AMSR)

AMSR will observe various physical content concerning water by receiving
feeble microwave to be naturally radiated from the Earth's surface and
atmosphere (for example, water vapor content, precipitation, sea surface
temperature, sea surface wind, sea ice), regardless of day and night, the

presence of cloud. This sensor aims to collect global data for grasping mainly
the circulation of water and energy.
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Global Imager (GLI)

GLI is an optical sensor observing the reflected solar radiation from the earth's
surface including land, ocean and cloud and/or the infrared radiation with muiti
channel for measuring the biological content, such as chlorophyll, organic
substance, vegetation index, and temperature, snow and ice, cloud distribution.
These data will be used for grasping the global circulation of carbon and climate
changes.
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The Advanced Land Observing Satellite (ALOS) is to follow JERS-1 and
ADEOS, which will utilize the advanced land observing technology.
ALOS will be used for cartography, regional observation, disaster
monitoring, and resource surveying. ALOS will be launched by an H-IIA
launch vehicle in 2004.

ALOS has three remote-sensing instruments: the Panchromatic
Remote-sensing Instrument for Stereo Mapping (PRISM) for digital
elevation mapping, the Advanced Visible and Near Infrared Radiometer
type 2(AVNIR-2) for precise land coverage observation, and the Phased
Array type L-band Synthetic Aperture Radar (PALSAR) for day-and-
night and all-weather land observation.
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The objective of Global Change Observation Mission (GCOM) is to
improve the accuracy of global observation mission of ADEOS and
ADEOS-Il. GCOM is to observe parameters over the long term starting
from ADEOS-II to understand the mechanism of the global
environmental change.

GCOM-A1 to observe ozone and greenhouse gases has the Ozone
Dynamics Ultraviolet Spectrometer (ODUS) and the Solar Occultation
FTS for Inclined-ordit Satellite developed by Environment Agency
(SOFIS) onboard as its main sensors. It observes the major
greenhouse gases regulated internationally by COP3 (such & carbon
dioxide, methane and nitrogen oxide), CFC and trace gases and
monitors the ozone layer in inclination orbit.

GCOM-B1 to observe the substance and energy cycle has the follow-on
of Global Imager (GLI) and the follow-on of the Advanced Microwave
Scanning Radiometer (AMSR) as its main sensors. The Alpha SCAT
developed by NASA, and the follow-on sensor of Polarization and
Directionality of the Earth’s Reflectance (POLDER) developed by CNES
are considered to be onboard. With these sensors, GCOM-B1 will
observe aerosols, snow and ice extension, water vaper, phytoplankton,
pigment concentration, sea surface wind vector, SST and the like in a
sun-synchronous orbit.
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