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kﬁa%bdl'sewatlon from space started from the "Himawari" (GMS) series in
Japan. Following MOS;i,and JERS, we had ADEOS ("Midori") that made a

comprehensive observation of atmosphere, ocean and land surface using
Japanese, American and French instruments aboard. The TRMM satellite is
observing frepical rainfall under Japan-US collaboration. The data observed
from these satellites have been used widely in Japamiand internationally. The
follow-on satellites such as ADEOS-II and 'ALOS are scheduled to be
launched in the near future, and projects have been started to develop new
atmospheric instruments to be on board Space Station and Mission
Demonstration Satellite.

The global environmental problem is an urgent challenge that human being
is facing. In order to maintain the growth of human activities with preserving
the earth's environment, a prevention method should be well-designed based
on scientific analysis. The progress of earth science.is necessary for this

Since a satellite observation provides a:unique opportunity to observe the
earth environment globally, the satellite observation data have become an
important component of the research in earth science. ’

Under these circumstances, Earth Observation Research Center (EORC)
was established in April, 1995, furthermore, Earth Observation Research
System was organized as a research enforcement base in April, 1999, to
promote an effective and wide use of satellite data for earth environmental
science. In terms of the data from JERS, ADEOS and TRMM, we made our
best effort on analysis of earth observation data in close collaboration with
domestic and foreign experts in earth environmental science. In the future,
strengthening collaborations with domestic and foreign research institutes, we
will aggressively promote data provision to researchers, and supports for
researches and international activities of researchers. We will extend our own
researches on technologies of data analysis and utilization, sensor technology
and earth environmental science, to input the scientific needs to the
instrument development properly. Further we will make our efforts to explore
new areas of application such as operational meteorology and oceanography,
geographic information, map production, land use, resource exploration,
monitoring of terrestrial surface changes and monitoring of natural disasters.

purpose, because better understanding of the global environmental changes =
and the raise of their predictabilities needs the knowledge of earth sciencer, .
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EORC is a new field center which unites experts of Earth
science and remote sensing application to space agencies.
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TRMM YA I>VX TRMM Science
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BCHFRTD THEISHEFH I /-BERL —4 Precipitation Radar: PR)
SETHRAP R TH- 1M OBKD 3 RTHLIBEEER.
BICHELT,
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HEOZER (FI) EERLBDOTT, FERTARELTVBRICHLT,
RERIERAIIZITHEESTVADIhHIET, BOBRETTHRVEEI &S
BOEDEAINCHY) ., S THEVWEITE-TWBIEDNHIYET,

Horizontal Cross Section (Typhoon #28)

This figure combines the horizontal cross sections of rainfall intensity of the typhoon
#28 that occurred in December 1997 and cloud images (Infrared) of a meteorological
satellite. Due to the concentric clouds, it only reveals that rain falls heavily in the east. The
red zone indicates strong rainfall around the eye of the typhoon. It turns out that rain falls
heavily in this area.
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CORISERDIIFEELHEMEE RN TYT, ARDBORETE
MDA 15km L EDFEBICESVEEICETREL TWBIEN»hPYET, £/
LD RBIDERE TIRD A LICBAOHROEREN EEL TV BHF
PRPIET,
Three-dimensional figure

This figure shows the three-dimensional structure and vertical cross section of the
typhoon. It reveals that the rainfall area extends to altitudes exceeding 15km around the
eye of the typhoon. It also reveals that several linear rainfall areas exist along the
concentric circles of the typhoon in the eastern rainfall.

The main scientific objectives of the Tropical Rainfall Measuring Mission
(TRMM) satellite launched on November 28, 1997 are to understand the global
energy and water cycles 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.

In particular, the first Precipitation Radar (PR) flown on a satellite made it
possible to observe the three-dimensional structure of rainfall in the tropical areas
during the day or night and over the land or sea, which had been difficult.

KE

CORREEMAICAEN E-/EFICHAR LR EFEBLEPRICKBIF
HTY, BADREEMICHA->TREAICK 1500km (Zh 723 LV 85 E THEKD 37Kk
TSP BBESNTOET, RE- AN A TKFICAHTIHRPERTRS
h3EIR. LZOEPRMIITRICEZREET. REOBKELIEDEYE
W—S—REFESNTVET, RBEMATIOBI/ I EMEICEAT
WaZED N g@i‘&ﬁ?ﬁ%h’@%h‘ Ké?_(l: V‘Cg.t’&%f‘.ﬂj?b \i—d—o
Heavy snow

This figure shows the horizontal cross section acquired by the precipitation radar which
passed over Japan when snow fell heavily in the Kanto area. This figure depicts a wide
area of the three-dimensional precipitation structure which extends approximately 1500km
to the East and West over Japan. The horizontal layer, indicated by red or yellow over the
Chugoku and Kyushu areas, is a melting layer where snow melts into rain. The reflectivity
in the melting layer is much stronger than that of uniform rain or snow particles. Existence
of another melting layer near the surface corresponds to the fact that sleet or watery rain
fell over Kanto-Koushin area.
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Zhid, TRMMEERL—4 (PR) DBREE 3000m DF—2% 10 HH AR
LbDTY, FEDOREAICREICHEUIHFINR TS 180 EfHE,SER
ISRV B AT ENRT IS TIRMEI LB TVET, ZOMEBIGE
ELIRICDTMTHY, IVZ—ZaBRIFBETVBEEDED S HICMT
WET, COIIEBKT—2EREPEBETIILICL) . £@FRICHA->TOL
WIERERERARIESNET,
Rain map over the Pacific Ocean

This figure is a 10-day composite rain map made from PR data at 3000m height. An
east-west rainfall belt south of the equator and a northwest-southeast belt that expands
from the date line correspond to the Intertropical Convergence Zone (ITCZ) and South
Pacific Convergence Zone (SPCZ) respectively. The positions of the ITCZ and the SPCZ
shift to the east from the usual position. This pattern is similar to the cloud pattern observe
during the EI Nino period. More accurate rain distribution over the globe will be obtained
by long term accumulation of PR rainfall data.

ADEOSYI>’AX ADEOS Science

ADEOS 3w =D E BHlE. HIRMIBIIL /NS A— 25 BTEDE>
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54526,

BEEBEEMHET OCTS DRRIAFRANRDOTF—2L)5KDHSN /- BASF
BREDBEHO/AOT7( )V -aDBEAHTT, CDT—2LNBHICESCO2
DRNEEHTETHIENTE BBRLICREL T, B0 RRERERE
BT 37-0ICFIBT2IEN TEET, (199754826 H)

This image is the processed result of observation data of the Japanese Islands and the
sea around them using the Ocean Color and Temperature Scanner (OCTS) visible and
near-infrared bands. It shows the distribution of chlorophyll-a contained in phytoplankton.
Using such OCTS data, it is possible to establish the quantity of CO2 absorption by the
ocean, which can then be used for analysis. (April 26, 1997)
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EfglE. HEREAIGE] AL JHEH O NASAELELET (NSCAT) I2&-T
BIESNAXFFROELRAR-REERLTVET, SEGEAEREERL.
B HBHE. KIPITEAPELY . BREEEADREERLTVET, 1997 &
6 RN BFHRAANTMLOZORLS ., EmRES AN TR 140 EFHEETHE
L. BRZEERLUETE. ECEEASIRONTVWSIEFHINET, 1997 F6
Bld. FEAFEETIN -l RICHBNLEE FRDOHEFERL TV
EEDNTVET,

“These images show monthly average wind vectors in June 1997 observed by the
NASA Scatterometer (NSCAT) aboard Japan’s Advanced Earth Observing Satellite
(ADEQS, Midori). The background color in the images represents wind speed in meters
per second. Blues show lower speeds; yellow and reds show higher speeds. The stream
lines indicate the direction of the wind. In June 1997, the wind shifted to westerly in the
equatorial region west of about 140W. This is a typical wind distribution pattern during the
El Nifio period.

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.

Ef&iE. BEBREBAGE #E) [ICHEHIN S ST FR RS S5
(AVNIR) 24V, 1996 £ 12 B 10 HICIRF &N -2 DEG% . NASDA THL
2-BEBELZHDT. £ 120km X 60km DEEFEEH/N-LTVET, BERED
FRBISIBEFRAFRD N R4 FEBIZIZNRI, FBICIINCR20H %%
NWZNEW K TAEAS—ERETV. AOBMICEFL WS IO-TH0ik
REPEASHELH>TWVET,

This false color composite image covers an area of 120km by 60km in the Mouse of
Ganges by Advanced Visible and Near-infrared Radiometer (AVNIR). Two images was
mosaiced to produce this image obtained on 10 December, 1996. AVNIR band 4 (near-
infrared), band 3 (red) and band 2 (green) were assigned to red, green and blue color.

T EBAKE TOMS ICL->TRIESh B LR DAY L R—ILERL
BDTT, REBEF Y/ DERIFADEOSIv aNDEBEHND 1 DTHY).
ADEOS Tld. TOMS D1thic, S REV AT AZARIN 2 KT ILAS, BEHR
R[EEAAIMGHY KT AV EERBILET, (1996 E9F12H)

This image made from data acquired by the Total Ozone Mapping Spectrometer
(TOMS) shows an ozone hole in the Antarctic region. ADEOS has three sensors, TOMS,
the Improved Limb Atmospheric Spectrometer (ILAS), and the Interferometric Monitor for
Greenhouse Gases (IMG), which can measure atmospheric ozone. Monitoring of
depletion of the stratospheric ozone is one of the main objectives of the ADEOS mission.
(September 12, 1996)



»

JERS-1YA4I>VX JERS-1 Science

JERS-1 SARICKDEFIL- FEDMARZENDRE

1998 F9 A3 H 168558 B EFEFRMATREL YT =ZF 1—K6.1
(RRTRREEM ALEE 48 2 . FR 140 E559) DHERVEFIL
DRMEEE TEL /MR EE)E JERS-1 SARDFEHEETL TA&HLAZEHD
T,
Changes is Mt. lwate and Shizukuishi area detected using JERS-1
SAR interferometry

Using JERS-1 SAR interferometry, NASDA has detailed a surface deformation pattern
on Mt. Iwate and its surrounding area. The deformation might have been caused by a 6.1
magnitude earthquake is the Shizukuishi area at 16:58 (Japan Standard Time) on
September 3, 1998 and the volcanic activity observed during last spring and summer.

ADEOS-II U I>X ADEOS-I Science

ADEOS-lIl&. ADEOS DERRII v 3 #HFAL . K TRILF—TBE
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i& (SeaWinds) . 77X,/ CNES O#1 5= [ &t S &3 82 & (POLDER)
D HEEFHL. 2000 FICH 5 EIFEFELTVWET, EORC T, E
AR EEERTNASDA L HF—2DNIET LT X LDBIF.
MRTOZ7Y DM, BRI/ RKRESTEOEST RO, HERREA
DA EEDTOET,

JERS-1 SARICKBDHETZ TUAET 1S
JERS-1 SARICLBEFH IR EY AV DFE 2B EL THRRTIVADES1VE
GrERLEL,
JERS-1 SAR image mosaic in central Africa
A JERS-1 SAR image mosaic of central Africa was completed through collaboration of
NASDA, the Joint Research Center and the Jet Propulsion Laboratory.

The ADEOS-II satellite,the successor of ADEOS,measures important
parameters for the water and energy cycle, and carbon cycle studies. ADEQS-II is
equipped with NASDA's Advanced Microwave Scanning Radiometer (AMSR) and
Global Imager (GLI), the Environment Agency of Japan's Improved Limb
Atmospheric Spectrometer-Il (ILAS-11), NASA's SeaWinds and CNES's
Polarization and Directionality of the Earth's Reflectances (POLDER), ADEQS-I
will be launched in the year 2000.

NASDA/EORGC, in cooperation with both domestic and foreign investigators, is
developing of data processing algorithms for NASDA's instruments, planning and
preparing for calibration and validation, and studing future applications of the data.

Wk EOREEA
atmosphere, ocean, land, snow and ice
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GLACE (Global Atmospheric Chemistry Experiment ; #1EkA 5L 858
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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 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. These results will
be input to the global climate prediction model to increase its reliability of predicting
climate change. In addition, research on algorithms of atmospheric observation sensors
on satellites and the study of future sensor requirements will contribute to the
development of satellite sensors.

IGFRR I O3S L Application Programs

ADEOS / AVNIRD R T LA EGDSIMHL 27 1 2IESET IV (DEM)
EFMALTERL-FREETRLIOEEEED I RTRRTYT, ADEOST
WESNBZXTLANRTEGNSESNDDEMIE, BB ERLEHET—
ANS/ONBZDMDIFEREEHIC, WIBIFHSXT L (GIS) ICHEVWTAESDIC
FIEShET,

This is a three-dimensional representation of a satellite image of the neighborhood of
Isehara city, Kanagawa Prf. 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 DEMSs can be to a geographical
information system (GIS).
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TRILF—EKIEE Energy and Water Cycle

GEWEX (Global Energy and Water Cycle Experiment) l&. SU{EZEERR
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GAME (GEWEX Asian Monsoon Experiment) &, GEWEX M5 DD ARE
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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. GEWEX has
three components, Radiation, Hydrometeorology, and Modeling and Prediction, Five
continental-scale field experiments and research projects are being implemented under
Hydrometeorology. 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. The objectives of GAME will be achieved through large-scale, long-term
observation of the region by the satellites and intensive ground-based observation and
process studies in four typical regions (Chao Praya river basin in Thailand, Huai-He river
basin in China, Tibetan Plateau, and Lena river basin in East Siberia).

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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Co-investigators with NASDA
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On-line Data Order (EUS)

or
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Data Order (EORC Order Desk)
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Users for research
OFIFREE (a5 EORCAH —F—F2Y)
User Application (EORC Order Desk)
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Data Order (RESTEC)
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Requisite : Belonging to a organization (a national or local government agency,
a college or university, a private enterprise or Non-Profit organization)

CHRBENZRET DT E.
Presentation to NASDA of the research purpose.

OMAMRZBEEREEHT I L,

Gratuitous offer to NASDA of the research result.

& Etc.

se2DLIND—RFIRE

Other users

F—5DEX (& E5RESTECT —F#2{#HER)
Data Order (RESTEC)

EORCH—4—5F2RY
EORC Order Desk

FEHRESER MRGNT—IBAEYY— 5T
National Space Development Agency of Japan

Earth Observation Research Center

TEL 03-5561-8767

RESTEC F—%12{#E0 BEEAN VE—hEYIVIRIMEYS— T-5RHER
Remote Sensing Technology Center of Japan
TEL 03-5561-9777

NASDAR—L~N—J
e NASDA ————— FHEREEE
National Space Development Agency of Japan

http://www.nasda.go.jp

e EORC——  HIRERRIT — Y BITAR TV 5 —
Earth Observation Research Center
http://www.eorc.nasda.go.jp

* EOC MEREGAIE> 5 —
Earth Observation Center
http://www.eoc.nasda.go.jp
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RAOOEREE TMI S UEBEKE

R EREIE 2 TRMM(Tropical Rainfall Measuring
Mission) &0 <1 70 M4 5t TMI(TRMM Microwave
Imager) Tld. BlIEE 10GHz DF— 2" FH /= ICFI B TEB LI
LK)ELZ, 10GHZ DT — 23 2 BB A FICISHATEEZ T,
BEKBEHMETESIEHZND—DTT, 10GHZ »5IX 10 EF2
EBLUEDBEKBEBICHEINZIEL METEZEN T
HHEBICEBROBERKEDS HEROIIENHEET,

EOH (REOER) (£.1997 £ 12 AD TRMM/TMI DO F
— &SIl UL BEKERIC OV TREFICLIRBBEENREE
ERDIBD T REFEAFHETEEPHR TRINBEKED
BV RS GAWINZ -3 BRFBER TV B EERL
TVET, TORIZ. R 1998 £ 7 B DEEKBDREERT
HDT HIEPSDBVIN—_——aBRHPINE) BOBRRTH
35—+ DRIk EB DI 3EKEDEVESE (FENIHS)
PEONTWBIEERLTVET,

TMIZBEKBENZNSDERE. BEERROEB. XS T8
BEOHL BREB RV AEEBROBESAOF AN BEL
R 3T

160W 140W 120W 100W  8OW

Sea surface temperature retrieved from Microwave Imager

TRMM Microwave Imager (TMI) aboard TRMM (Tropical Rainfall
Measuring Mission ) offers new applications to different research area by
using 10GHz data. Retrieving sea surface temperature (SST) from
10GHz data is one of them. SST by TMI will be available in ocean areas
with SST larger than 10°C in spite of the cloud existing, and will be able
to retrieve the distribution of SST every few days.

The upper figure (The image of the cover) shows the difference of
SST by TMI in Dec.1997 and the climate value by the Japan
Meteorological Agency, which shows an extension of high SST area in
the eastern equatorial Pacific indicated by yellow or red and shows a
strong El nifio.

The figure below also shows the difference of SST in July 1998, which
shows that the strong El nifio disappears and a low temperature (blue)
area in SST appears which is an opposite status as a possible La Nifia.

TMI SST is expected to be used for studies for unusual weather mech-
anism, improvement of weather forecast, and monitoring of ocean and
fishery conditions.
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