New geostationary meteorological satellite
- Multi-functional Transport Satellite (MTSAT) series -
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Japan Meteorological Agency
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The Multi-functional Transport Satellite (MTSAT)
series fulfill two functions: a meteorological function by
the Japan Meteorological Agency and an aviation
control function by the Civil Aviation Bureau of the
Ministry of Land, Infrastructure and Transport. The
MTSAT series succeed the Geostationary
Meteorological Satellite (GMS) series as the next
generation satellite series covering the East Asia and
the Western Pacific regions.
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The most valuable feature of geostationary
meteorological satellites is that they can globally observe
atmospheric phenomena uniformly, including overlying
areas in the sea, desert, and mountain regions where
weather observation is difficult.

The World Weather Watch Programme, as an important
part of the World Meteorological Organization's is
supported by multiple geostationary and polar-orbiting
meteorological satellites that comprise a space-based part
of an observation network for severe weather, typhoons,
hurricanes, or cyclones around the earth.

To improve meteorological services in a wide field of
activity, such as weather forecast, natural disaster
countermeasures, and securing safe transportation,
MTSAT series replaced the GMS series that have been in
operation since 1977, and occupy the role in the GMS
series, covering East Asia and the Western Pacific region
from 140" E above the equator.

The operation plan of the MTSAT-1R and MTSAT-2 (meteorological service)
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MTSAT provides information such as 1) imagery for
monitoring the distribution/motion of clouds, as well as 2)
sea surface temperatures and 3) distribution of water
vapor to 27 countries and territories in the region.

The MTSAT series provide imagery for the Northern
Hemisphere every thirty minutes, unlike the previous
hourly rate, enabling JMA to more closely monitor
typhoon and cloud movement.

The MTSAT series carry a new imager with a new
infrared channel (IR4) in addition to the four channels
(VIS, IR1, IR2 and IR3) of the GMS-5.

MTSAT imagery is more effective than the GMS-5
imagery in detecting low-level cloud/fog and estimating
sea surface temperature at night and has enhanced
brightness levels, enabling a never before level of quality
in imagery.

Observed data obtained by MTSAT, by further
computation of cloud imagery, can be used 1) in
calculating wind data for numerical weather prediction,
2) to make nephanalysis charts, and 3) to analyze the
distribution of the cloud amounts according to area.
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How the Imager works

The Imager scans the earth by moving an internal
scan mirror in the east-west and north-south direction.
The light reflected by the mirror is converted into a beam
and channeled through a system of lenses and filters
and separated into one visible and four infrared
channels.

The intensities of beams are converted to electric
signals by visible and infrared detectors, and those
signals are transmitted to the Command and Data
Acquisition Station (CDAS) of the Meteorological Satellite
Center.
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Major characteristics of the MTSAT series
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Attitude control Three-axis stabilization
(A system to control roll, pitch, and yaw, respectively, by thrusters or momentum wheels )
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Designed lifetime 5 years for the meteorological function, 10 years for the aviation function
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Timetable of observation and imagery dissemination from the MTSAT-1R (as of January 2006)
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Available formats of imagery
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Major characteristics of the meteorological payload of the MTSAT series
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Channel and
Wavelength (HM)

Al 18 (VIS)
0.55-0.90

FRIE1 (IR 1)
10.3-11.3

#4942 (IR 2)
11.5- 12,5

#4943 (IR 3)
6.5-7.0

F5h4 (IR 4)
3.5-4.0

K5 iR BEE TR TAR 1 km. 7R 4km
Resolution 1km (VIS) and 4km (IR) at the sub-satellite point
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Brightness level

10bits for both VIS and IR channels (1,024 gradations)
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Frequency

SN K

S-band

(218 1 2026 - 2035MHz. *fg : 1677 - 1695MHz)
UHF (%15 : 402MHz. (5 : 468MHz)

(Reception: 2026 - 2035MHz, Transmission: 1677 - 1695MHz)
UHF (Reception: 402MHz, Transmission: 468MHz)
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Satellite Program Division

Japan Meteorological Agency
1-3-4 Ote-machi, Chiyoda-ku, Tokyo 100-8122, Japan
URL http://www.jma.go.jp/jma/jma-eng/satellite/index.html
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