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Summary and Purpose of the Document

This document contains an outline of the operational status in the initial phase of Multi-functional Transport Satellite-1R (MTSAT-1R), the transition schedule of dissemination of satellite imagery via the satellite and from the Internet and the plan on the Multi-functional Transport Satellite-2 (MTSAT-2).
This also reports on the status of the IDCPs registered on the MTSAT IDCS (GMS IDCS, before 27 April 2005) and the collection of tidal/tsunami data using Data Collection System (DCS) of MTSAT-1R and the introduction of JMA's operational tidal/tsunami data collection system.
1.  MTSAT-1R operation

1.1  Status of MTSAT-1R since launch

The Multi-Functional Transport Satellite-1R (MTSAT-1R) was launched by the H-IIA Launch Vehicle No.7 at 0925 UTC on 26 February 2005 from the Tanegashima Space Center.

After MTSAT-1R was put into a geosynchronous orbit and stationed at 145 degrees east, In-Orbit Test (IOT) for the bus and the meteorological function was performed by Space Systems Loral (SS/L), the manufacturer of the satellite.  During the IOT, the first test images in the visible and infrared channels were obtained on 24 March 2005.
A drift maneuver to relocate MTSAT-1R from the IOT location (145 degrees east) to the operational location (140 degrees east) was performed on 26 April 2005.  At the same time, a drift maneuver to relocate GMS-5 from the operational location (140 degrees east) to the back-up location (120 degrees east) was also performed.

The meteorological communication service, such as Data Collection Platform (DCP) data relay and Weather Facsimile (WEFAX) broadcast, both of which had been performed by GMS-5 even while the meteorological observation service for the Western Pacific region had been performed by GOES-9, was transferred to MTSAT-1R on 28 April 2005.

JMA started test dissemination of imagery obtained by MTSAT-1R via the satellite at 0232 UTC on 31 May 2005.  The test dissemination of the High Rate Information Transmission (HRIT) and the High Resolution Imager Data (HiRID) for Medium-scale Data Utilization Station (MDUS) users, and the test dissemination of the Low Rate Information Transmission (LRIT) for Small-scale Data Utilization Station (SDUS) users were started.  Furthermore, distribution of HRIT data to the registered National Meteorological and Hydrological Services (NMHSs) via landline was also started.

JMA started the formal operation of MTSAT-1R at 0232 UTC on 28 June 2005, namely, full operational distribution of imagery obtained by MTSAT-1R, including WEFAX service using MTSAT-1R data.

MTSAT-1R observes 24 full disk images, 24 northern hemisphere images, and 8 south hemisphere images a day.

Observation and dissemination schedule of MTSAT-1R is available at JMA’s website(http://www.jma.go.jp/jma/jma-eng/satellite/NEWS/timetable.pdf).

1.2  Spacecraft control

MTSAT-1R location in orbit will be kept within the following range around the nominal location:   E-W: 0.1 degrees  N-S: 0.1 degrees

The following table shows North-South and East-West Station-Keeping maneuvers that have been executed after the start of the formal operation of MTSAT-1R to date in order to keep the satellite in the above range.

Summary of maneuvers

	North-South Station-

Keeping maneuver
	22 July, 12 August in 2005



	East-West Station-

Keeping maneuver
	25 July, 16 August, 26 August, 8 September, 5 October in 2005


1.3  Eclipse operation

MTSAT-1R was under the Sun Avoidance (SA)/Autumn Eclipse operation mode from August 15, 2005 to October 30, 2005 in which following scheduled observations were cancelled.  Similar operations will be planned future eclipse seasons.
Observation schedule of SA/Autumn Eclipse operation period(2005)

	Observation name
	F14
	N14
	F15
	N15
	F16

	Observation starting time (UTC)
	1332
	1359
	1432
	1459
	1532

	 15 August
-
27 August
	
	canceled
	canceled
	canceled
	

	 28 August
-
17 September
	canceled
	canceled
	canceled
	canceled
	canceled

	 18 September
-
26 October
	canceled
	canceled
	canceled
	canceled
	

	 27 October
-
30 October
	
	canceled
	canceled
	
	


1.4  Dissemination performance

JMA disseminates satellite imagery observed by MTSAT-1R in the formats of HRIT, HiRID, LRIT and WEFAX via satellite and also distributes satellite imagery (IR1: 10.3 - 11.3 micrometer) in the HRIT format via landline.  Dissemination performances after the transition to the formal operation are summarized in the following tables.

HRIT dissemination performance

	
	PLANS
	OUTPUTS
	PERFORMANCE

	June 2005
	161
	159
	98.8 %

	July 2005
	1736
	1731
	99.8 %

	August 2005
	1677
	1669
	99.5 %

	September 2005
	1543
	1526
	98.9 %


HiRID dissemination performance

	
	PLANS
	OUTPUTS
	PERFORMANCE

	June 2005
	161
	158
	98.1 %

	July 2005
	1736
	1732
	99.8 %

	August 2005
	1677
	1672
	99.7 %

	September 2005
	1543
	1526
	98.9 %


LRIT dissemination performance

	
	PLANS
	OUTPUTS
	PERFORMANCE

	June 2005
	207
	204
	98.6 %

	July 2005
	2232
	2222
	99.6 %

	August 2005
	2148
	2138
	99.5 %

	September 2005
	1946
	1920
	98.7 %


WEFAX dissemination performance

	
	PLANS
	OUTPUTS
	PERFORMANCE

	June 2005
	250
	248
	99.2 %

	July 2005
	2728
	2708
	99.3 %

	August 2005
	2610
	2596
	99.5 %

	September 2005
	2366
	2353
	99.5 %


HRIT (via land-line) distribution performance

	
	PLANS
	OUTPUTS
	PERFORMANCE

	June 2005
	552
	551
	99.8 %

	July 2005
	5952
	5927
	99.6 %

	August 2005
	5752
	5722
	99.6 %

	September 2005
	5144
	5076
	98.7 %


*PLANS: the number of imagery planned to be disseminated

*OUTPUTS: the number of imagery disseminated

*PERFORMANCE: OUTPUTS/PLANS

1.5  Solar flare effect

There were no abrupt decreases of the power caused by the large-scale solar flares in September 2005.
2.  Transition Schedule of Dissemination of Satellite Imagery
JMA started providing two kinds of imagery in new formats on an operational basis, the High Rate Information Transmission (HRIT) and the Low Rate Information Transmission (LRIT).  JMA also started operational broadcasting service of the High Resolution Imager Data (HiRID), which is compatible with S-VISSR imagery.  JMA will continue broadcasting service of both HiRID and WEFAX imagery towards the end of 2007 to facilitate users’ preparation for the transition.

2.1  Broadcasting to Medium-scale Data Utilization Stations (MDUSs) via satellite

JMA has provided broadcasting service of HRIT and HiRID, compatible with S-VISSR, since the commencement of MTSAT-1R operation on 28 June 2005.  Broadcasting service of HiRID will be continued toward the end of 2007 so as to give enough preparing time to users who had received S-VISSR and will receive HRIT.  Both HRIT and HiRID are broadcast at the same radio frequency on the time-shared timetable of imagery dissemination.

The timetable of imagery dissemination from MTSAT-1R is found on JMA’s website (http://mscweb.kishou.go.jp/operation/daily_sch.pdf).

2.2  Broadcasting to Small-scale Data Utilization Stations (SDUSs) via satellite

JMA has provided broadcasting service of LRIT since the commencement of MTSAT-1R operation on 28 June 2005.  On the same date, JMA changed over from providing WEFAX imagery derived from GOES-9 observations to providing WEFAX imagery derived from MTSAT-1R observations.  Broadcasting service of WEFAX will be continued toward the end of 2007 so as to give enough preparing time to users who had received WEFAX imagery and will receive LRIT.  Both LRIT and WEFAX imagery are broadcast at the same radio frequency on the time-shared timetable of imagery dissemination.
2.3  Imagery dissemination via landline

JMA has been continuously provided satellite imagery (Infrared channel 1: 10.5-11.5m) through the Internet for users of the National Meteorological and Hydrological Services (NMHSs) registered by JMA as a backup service of the direct broadcast via satellite.  As for this backup service, JMA began providing HRIT imagery derived from MTSAT-1R observations on 28 June 2005, while terminated, on 14 July 2005, provision of S-VISSR type imagery derived from observations of GOES-9.

The transition schedule of dissemination of satellite imagery is shown in Figure 1.  The latest information on MTSAT series is available at JMA’s website (http://www.jma.go.jp/jma/jma-eng/satellite/index.html).

[image: image31.emf]
Figure 1  Transition schedule of dissemination of satellite imagery
3.  Plan on MTSAT-2

JMA has updated the plan of the Multi-functional Transport Satellite-2 (MTSAT-2).

3.1  Specification of MTSAT-2

The specification of MTSAT-2 is the same as that of MTSAT-1R.  The outline of the specification is shown in Table 1.

Table 1  Major Characteristics of MTSAT-2

	Location
	Geostationary orbit; 35,800km above the equator at 135 or 145 degrees east (in-orbit back-up) and 140 degrees east (operational)

	Attitude control
	Three-axis stabilization

	Designed lifetime
	5 years for the meteorological function, 10 years for the aviation function

	Channel and

wavelength
	VIS  0.55 to 0.90 micrometer

IR1  10.3 to 11.3 micrometer

IR2  11.5 to 12.5 micrometer

IR3  6.5 to 7.0 micrometer

IR4  3.5 to 4.0 micrometer

	Spatial resolution
	1 km for VIS and 4 km for IR at sub-satellite point

	Brightness level
	10 bits (1024 gradations)


3.2  Current Status of MTSAT-2

The manufacture of MTSAT-2 has already been completed and the satellite is now in final testing phase.  After acceptable review acquired, it will be delivered to the Tanegashima Space Centre (TNSC) for its launching.

3.3  Launch Plan of MTSAT-2
MTSAT-2 will be launched by H-IIA rocket from TNSC within this fiscal year, by March 2006, however the date of the launch has not been determined yet.  The preparation for the launch including launch vehicle is also underway.

3.4  Operation Plan of MTSAT-2
MTSAT-2 will be stationed above the equator at 135 or 145 degrees east as in-orbit back-up for MTSAT-1R after the launch.  In 2010, the meteorological mission of MTSAT-2 will be operational, succeeding MTSAT-1R with its lifetime of 5 years terminated, above the equator at longitude 140 degrees east.
The plan of MTSAT-1R/2 operations is shown in Figure 2.  The latest information on MTSAT series is available at JMA’s website (http://www.jma.go.jp/jma/jma-eng/satellite/index.html).
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Figure 2  Plan of satellite operation

4.  Status of the IDCS

The purpose of this section is to report on the current number of registered International Data Collection Platforms (IDCPs) within the MTSAT International Data Collection System (IDCS), the operational status, and the interference on the MTSAT IDCS (GMS IDCS, before 27 April 2005) channels.

4.1  Status of the registered IDCPs

As of the end of August 2005, 64 IDCPs are registered on the MTSAT IDCS, and they are operated on 8 of the 33 international channels.  The registered IDCPs include 57 on ships and 7 on aircraft, i.e. Aircraft to Satellite Data Relay (ASDAR). Figure 3 shows the history of registrations on the GMS/MTSAT IDCS from December 2002 to July 2005.  There is no apparent change in the number of the registered IDCPs.

4.2  Status of the IDCP messages and interference on the IDCS channels
Reception and dissemination of IDCP messages from April 2004 to July 2005 is summarized in Table 2.  ASDARs are assigned to channel 18, and ships are assigned to the other channels, i.e. channels 6, 7, 10, 14, 15, 16 and 20.  The received IDCP messages except for invalid and duplicated messages are disseminated via the GTS.

Status of interference to the IDCS channels from April 2004 to July 2005 is summarized in Table 3.  In this period, severe interferences causing data collection failure were observed in 4 of 33 IDCS channels, i.e. channels 1, 2, 31 and 33.

GMS/MTSAT Monthly Operations Report is available in the Meteorological Satellite Center (MSC) web site (http://mscweb.kishou.go.jp/operation/opr_report.htm).
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Figure 3  History of registration on the IDCS

Table 2  Reception and dissemination of IDCP messages (April 2004 - July 2005)

	Channel
	06
	07
	10
	14
	15
	16
	18
	20
	Total

	Number of registered IDCPs
	14
	22
	3
	3
	7
	5
	7
	3
	64

	Received messages
	0
	13
	0
	0
	6696
	0
	5517
	0
	12226

	Disseminated Messages to the GTS*
	0
	13
	0
	0
	1165
	0
	4794
	0
	5972


* Invalid messages and duplicated messages were eliminated.

Table 3  Interference on the IDCS Channels (April 2004 - July 2005)
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5.  Tidal/Tsunami Data Collection using the Data Collection System (DCS)
5.1  Tidal/Tsunami data collection using DCS of JMA's meteorological satellite 

The Indian Ocean Tsunami caused by the earthquake off Sumatra Island on 26 December 2004 brought about a devastating damage in many countries, and has called worldwide attention to the importance of monitoring tidal/tsunami data.  Consequently, positive role of tidal/tsunami data collection, using MTSAT DCS, is now more important than ever.

During the UN World Conference on Disaster Reduction (WCDR), held from 18 through 22 January 2005, in Kobe, JMA announced that it would actively push forward with acquisition of tidal/tsunami data in the Indian Ocean region through MTSAT DCS as part of JMA’s supportive actions toward the establishment of the international tsunami early warning system in the Indian Ocean region.  Appendix shows conceptual image of the tidal/tsunami data collection system using MTSAT DCS.

In preparation for the early establishment of the tsunami early warning system in the Indian Ocean, JMA is willing to make effort in collection of tidal/tsunami data using MTSAT DCS for closer watch of tsunami in the region.  As a first step, JMA had already allocated eight new addresses, time-slots, and WMO headers to tidal/tsunami DCPs after the Indian Ocean Tsunami.  Moreover, JMA started collecting data from DCP at Colombo, Sri Lanka operated by the University of Hawaii using MTSAT DCS and distributing them to the Pacific Tsunami Warning Center (PTWC) via the Global Telecommunication System (GTS) of WMO in January 2005.  JMA also started collecting and distributing tidal/tsunami data from DCP at Sibolga, Indonesia in April 2005.  Table 3 shows tidal/tsunami DCPs of MTSAT DCS as of September 2005.

Besides, JMA had shortened the collecting intervals of Yap DCP and Malakal DCP from 60 minutes to 12 minutes in May 2005 in response to the request made by the University of Hawaii.

5.2  Transmission of tidal/tsunami data at 300bps
JMA started operating a tidal/tsunami DCP to observe sea level at Minami Torishima Island (24º17' N, 153º 58' E) in 1996 in order to detect tsunamis caused by earthquakes and to issue tsunami warning with sufficient lead time before tsunami's striking.  In 2002, JMA upgraded the tidal/tsunami DCP on the island, with the transmission rate of 300bps and installed new function of collecting seawater temperature data in addition to sea level.  Data transmission rate of 300bps has shortened the transmission time from 50 seconds to 20 seconds.  Both 300bps DCP as well as 100bps DCP are available in MTSAT DCS.

Table 3  List of tidal/tsunami DCPs in MTSAT DCS

	DCP Station Name
	Location
	Country
	Operating Organization/Country

	Willis Is.
	16º 17' S, 149º 58' E
	Australia
	BoM/Australia

	Yap
	09º 31' N, 138º 08' E
	FSM *
	NWS (NOAA)/USA

	Malakal
	07º 20' N, 134º 28' E
	Palau
	NWS (NOAA)/USA

	Legaspi
	13º 09' N, 123º 45' E
	Philippines
	NWS (NOAA)/USA

	Minami Torishima
	24º 17' N, 153º 58' E
	Japan
	JMA/Japan

	Severo-Kurisk
	50º 40' N, 156º 07' E
	Russia
	Russia

	Ust-Kamchatsk
	56º 14' N, 162º 28' E
	Russia
	Russia

	Pohnpei
	06º 59' N, 158º 12' E
	FSM
	BoM/Australia

	Colombo
	06º 58' N, 79º 51' E
	Sri Lanka
	Univ. of Hawaii/USA

	Sibolga
	01º 33' N, 98º 53' E
	Indonesia
	Univ. of Hawaii/USA

	Cocos Is. **
	12º 30' N, 96º 50' E
	Australia
	NTF/Australia


*  FSM: Federated States of Micronesia

** Planned
Appendix
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