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The Earth "MAHOROBA" - Astronaut Mohr's STS-99 Earth Observation Mission
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During the 20th century, human beings acquired the ability to observe
the Earth directly from space. These observations expanded and
renewed our appreciation for the beauty of our home planet.
Furthermore, from Earth orbit, we also began to understand better what
a complex and fragile system of oceans, landscapes, and natural
processes characterizes our world.

It is surprising that, even today, there are vast areas of the Earth that
remain a mystery to us, vast areas for which we have not even simple
maps. In fact, to date, although we have accurate, three-dimensional
maps of Venus and Mars, we have no such comparable maps of the
Earth.

This coming autumn, | will be aboard the Space Shuttle Endeavour as
it collects the data necessary to construct the most precise, three-
dimensional map ever made of the Earth's surface. Using two large
radars simultaneously, this short, eleven-day flight will cover 80% of the
Earth's total land mass, home to nearly 95% of the world's population.

Because the Space Shuttle will fly over most of the world's surface
(from 57 degrees latitude north to 57 degrees latitude south), our mis-
sion will be able to collect data capable of creating the most complete
topographic map ever produced of the Earth.

The knowledge subsequently gained from this Space Shuttle mission
should, therefore, revolutionize our understanding of our own world, and
gain for us, in remarkable detail, new insights about the planet on which
we live. Already, we anticipate that information collected will enable sci-
entists throughout the world to be better able to study the dynamic
processes which affect human and other ecological life cycles, process-
es like flooding, earthquakes, climatic changes, soil erosion, mountain-
building, volcanism, desertification, and weather activity.

Consequently, in the fall of 1999, when | board the Space Shuttle, |
will depart for a journey into space which will, in a very real sense, "redis-
cover" our world. | sincerely hope this "rediscovery" will be regarded as a
gift from the 20th century to the 21st century, a gift which will help us
appreciate, far more, the beauty, wonder, and complexity which, for me,

will make Earth MAHOROBA™ forever.
7 e [SOY INK],

*1: A kind of paradise in Japanese mythology.
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QOutline of the STS-99 Mission
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SRTM

STS-99 is a space shuttle mission of the National Aero-
nautics and Space Administration (NASA), which is intended
for carrying out Earth observation. On this mission, Astronaut
Mohri will take up the challenge of space flight for the second
time since his first flight in 1992.

The main purpose of this mission, called the Shuttle Radar
Topography Mission (SRTM), is to create a detailed, three-
dimensional topographic map of the Earth's surface. Also,
an educational program called EarthKAM, under which mid-
dle school students will participate in the mission and take
photographs of the Earth, is scheduled. It is also planned to
take images of the Earth using a High-Definition Television
Camera (HDTV).

SRTM
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During a traning session with SRTM flight hardware

EarthK AM

SRTM, which is the main mission of STS-99, is intended to
acquire highly accurate, three-dimensional topographic data
covering 80% of the Earth's surface by means of a synthetic
aperture radar mounted on the shuttle.

It will take about one year after the shuttle returns to Earth
to process the extremely large amount of data (9.8 terabytes;
one CD contains 650 megabytes, so this amount is equiva-
lent to 15,000 CDs) that will be obtained. The high-resolu-
tion digital three-dimensional topographic data obtained will
be disclosed to the general public in the hope that it will be
used in various fields. Potential applications include regional
weather forecasting that takes account of topography,
obtaining an accurate understanding of the distribution of
forests in mountains, safe navigation of aircraft, and deter-
mining line-of-sight areas in wireless communication.
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A digital 3D topographic map: Mt. Fuji

EarthKAM
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EarthKAM is an educational program under which middle
school students will photograph the Earth using a digital
camera mounted on the Space Shuttle. They will then use
these photographs to carry out research under various
themes in science and social studies. This is a NASA-spon-
sored program conducted in cooperation with the University
of California at San Diego (UCSD) and other organizations.

Each school that participates in the program will study the
method of selecting and using themes on Earth photography,
and will hold discussions with other participant schools via
the Internet. They will also learn about the principles of oper-
ating the shuttle and the orbit through which it will travel.

The students will issue commands to the shuttle EarthKAM
camera via the Internet to photograph selected points. The
photographs taken in this way will be transmitted to the par-
ticipant schools on Earth several hours later.

EarthKAM has so far been conducted on four missions,
and more than 2,000 photographs of the Earth has been
taken, based on themes such as the Himalayas, clouds
above the Pacific Ocean, volcanoes, and the large-scale for-
est fires in Indonesia.

Japan is scheduled to participate in this coming EarthKAM
for the first time.
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Principle of SRTM
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The synthetic aperture radar used in SRTM consists of two
types, SIR-C that was developed by NASA's Jet Propulsion
Laboratory, and X-SAR that was developed jointly by the
German Aerospace Center and the Italian Space Agency.

Data is acquired by two "eyes" consisting of the main
antenna mounted on the shuttle and the outboard antenna
mounted on the end of a mast that extends 60 m from the
shuttle. The data obtained by these two eyes is processed
to obtain three-dimensional topographic maps.

The articulated mast was developed for SRTM, using the
technology that deployed the solar array wings for the
International Space Station.

e Tiomi
-
L]
S IRMCIISARW[w]u]u]
[[m]o)

0. / @
s SRERSPRATETR
[\ Traneeceve ]

—

= .. 00000000D00OE
(©utboardAntenna)
(lreceivelonlya]

(0[] mrransmitted\Wavel
[0[w]w]w]RecevediwWave]

[ SIR-C: Spaceborne Imaging/ Radar-C
0000 O(Frequency)/5.3GHz

(Resolution)d/@:30mx'30mx 16m|
e

X;band|Synthetic/AperturelRadar,
10| @](Frequency)D}9!6GHz
(Resolution)1[@f30mxt30mxF16m

SRIM L [E][F) [E
=

SRITM coverage SRTM Obse’rvihﬁ'limage (notjtojscale)
e = -

— — — — — I'

EarthKAMO 0O 0O O O O O Operating image of EarthKAM
EarthKAMJ Earth Knowledge Acquired by Middle School Students

LUTINT = ?
goodoooood

oooooooo
EarthKAMO OO O

MOCLU Mission Operations Center[]
NASA/JIPL go0ooooooopopogucsbOoooogsmMocOoooooooQ
EarthkAMO OOOO00000000 — 00000000000000000000000000000000
MOC 0o0o00O0Oob00oobOO00DO0O0D0OO0DOO0ODODOODOOOODO
- —_— 00000000000000000000000000
i Y
SMOCO Student Mission Operation Center[]
> > 2 > gobci0ooooboooooooooooo
; ; ; ; 000000000000000000000
pooMocOUOODOOOoDOOODOOO
gooooo
SMOC SMOC SMOC SMOC /

ucsb

ooooooo



sTSUo9nuon

STS-99 Flight Plan
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Commander (CDR)
Kevin R. Kregel

Pilot (PLT)
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Mission Specialist (MS1)
Gerhard P. J. Thiele
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Mission Specialist (MS2)
Janet Lynn Kavandi, PhD
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Dominic L. Pudwill Gorie
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Mission Specialist (MS3)

Janice Voss, PhD
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STS Mission No.

Launch Date
(estimated)

September 16, 1999 8:47a.m. (EDT)
September 16, 1999 9:47p.m. (JST)

Launch Site NASA Kennedy Space Center

(VIS oauntie 1o il 11 days, 4 hours (2 additional days possible)

Orbiter Endeavour (14th flight)
233km (126 nautical miles)

Orbit inclination  [EYts et

Orbit altitude

Landing Date
(estimated)

September 27, 1999 12:52p.m. (EDT)
September 28, 1999 1:52a.m. (JST)

ENLNVEIEESIEE)E NASA Kennedy Space Center
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Mission Specialist (MS4)
Mamoru Mohri, PhD

Biography of Astronaut Mohri
1948 Born in Hokkaido, Japan.

Received Master of Science Degree in Chemistry from

METED S Hokkaido University.

Awarded Doctorate in Chemistry from Flinders

| 197 . . .
Sy SIiE University of South Australia.

Jan. 1982
to Oct. 1985

Associate Professor at the Nuclear Engineering Department of
Hokkaido University.

Selected by NASDA as Payload Specialist (PS) with Dr. Chiaki
Mukai and Dr.Takao Doi; joined NASDA in Nov. 1985.

Aug. 1985

Flew aboard the Space Shuttle Endeavour on STS-47, the first
flight for a Japanese astronaut.

1996 Attended the 1996 NASA astronaut candidate training course.

1998 Qualified as a Mission Specialist (MS).

1998 Assigned as MS for STS-99, his second flight.
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Home Page URL
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