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Status and plans for the Multi-Functional Transport Satellites (MTSAT) 

(Submitted by Hiroyuki ICHIJO (Japan) )
	Summary and purpose of document

This document provides the current status and plans on MTSAT series operated by Japan, including Data Collection System (DCS)



Appendix :
A   Guide to acquiring MTSAT HRIT & JPEG files from the JMA Data Dissemination 
System (JDDS) server
(pdf file named “Doc5-1(3)AppendixA_Guide-JDDS.pdf” )

                   B   Tidal/Tsunami Data Collection using MTSAT-DCS
                               (Power Point file named “Doc5-1(3)AppendixB_MTSAT-DCS.ppt” )

1. Introduction 

The Japan Meteorological Agency (JMA) has been operating the GMS series and Multi-functional Transport Satellite (MTSAT) series at 140 degrees east covering East Asia and the Western Pacific since 1977 and contributing to the WMO’s World Weather Watch (WWW) Programme.  Currently, MTSAT-1R is operational, while MTSAT-2 is on standby in orbit. 
JMA has made a contract for the manufacture of the follow-on satellites to MTSAT-2 (referred to here as Himawari-8 and Himawari-9).    JMA will continue to operate Himawari-8 and -9 around 140 degrees east covering East Asia and the Western Pacific as with the GMS and MTSAT series. 
This document provides outlined information on the status and plans for these satellites including their Data Collection System (DCS).
2. Current status 

2.1  MTSAT-1R

MTSAT-1R, launched on 26 February 2005, has been operating in geostationary orbit at 140 degrees east since 28 June 2005.  The satellite observes 24 full-disk images, 24 Northern Hemisphere images and 8 Southern Hemisphere images a day; its operational information can be accessed at http://mscweb.kishou.go.jp/operation/index.htm .
MTSAT-1R’s DCS has been functioning properly since the satellite started operation.  There are 133 MTSAT-DCS channels.  The number of registered Data Collection Platforms (DCPs) is 513 as of 31 Oct 2009.
Severe interference was frequently observed on DCS channel 133 from August 2008 through to July 2009.  However, there was no negative effect on DCS operation as no DCPs were registered on their channels.
2.2  MTSAT-2

MTSAT-2, launched on 18 February 2006, has been on standby in geostationary orbit at 145 degrees east since 4 September 2006.  MTSAT-2, which will take over the meteorological mission of MTSAT-1R in 2010, is scheduled to complete its period of operation in around 2015.  In the event of the need for maintenance or problems with MTSAT-1R, MTSAT-2 will take over its observation duties until the MTSAT-1R system recovers.
JMA obtains images from MTSAT-2 to examine and review its observation capability several times a year.  Additionally, tuning of image quality concerning calibration and navigation is performed as preparation for the satellite’s operation.
3. Plan for switchover of imaging function from MTSAT-1R to MTSAT-2
JMA plans to switch the operational use of MTSAT-1R’s imaging function over to that of MTSAT-2 in summer 2010 when the service period of MTSAT-1R’s earth imaging sensor reaches the end of its five-year design lifetime.  The provisional date for the switchover is 1 July 2010.  A further announcement will be made once the exact date and time of the switchover are determined.

The geostationary orbiting positions of MTSAT-1R and MTSAT-2 will not change, and cloud images will be acquired from 145 degrees east after the switchover.  In the event of abnormalities or the need for maintenance of MTSAT-2, MTSAT-1R will be brought back into operation. 
3.1  Observation

MTSAT-2's imager has one visible and four infrared channels as with MTSAT-1R.  The spectral characteristics of both MTSAT-1R’s and MTSAT-2's imagers are almost identical.  The spatial and quantization resolutions of both imagers are also the same.
The observation timetable of MTSAT-2 will consist of alternate full-disk and half-disk observations in the same way as that of MTSAT-1R.  Due to differences in the imaging functions of each, MTSAT-2’s image observation will take about three minutes longer than MTSAT-1R’s.
3.2  Dissemination services

MTSAT-1R will continue its dissemination services of HRIT/LRIT image data from space to MDUS/SDUS after the switchover.  As a result, MDUS and SDUS users will not need to change the direction of receiving antennas.  After the switchover, full-disk visible images will be additionally disseminated via LRIT.  Landline dissemination services via JMA Data Dissemination System (JDDS) providing HRIT and JPEG image data will be continued.
The longitude of the center of HRIT image data will change to 145 degrees east after the switchover in accordance with MTSAT-2’s position of geostationary orbit.  The map projection parameters of LRIT and JPEG image data will not change.
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3.3  Data Collection System (DCS) and  Data Collection Platform (DCP)
MTSAT-1R will continue to operate the DCS, including the IDCS, to collect environmental data from DCPs even after the switchover.


4. Plan for the follow-on satellites (Himawari-8 and Himawari-9)
The Agency plans to launch Himawari-8 in 2014 and begin its operation in 2015.  To ensure the robustness of the satellite observation system, the launch of a second follow-on satellite (Himawari-9) for in-orbit standby is also scheduled for 2016.
4.1  Observation mission

JMA has selected and defined the functions and specifications of the follow-on observation missions primarily based on user requirements for satellite data and products.  To meet these requirements, Himawari-8 and -9 will each carry an imager with a capability comparable to that of GOES-R/ABI with the following functions:
· Multi-channel capacity (16 channels)

· High spatial resolution (0.5 – 1.0 km for visible and 1 – 2 km for infrared)

· Fast imaging (within 10 minutes for full disk)

· Rapid scanning with flexible area selection and scheduling

The specifications of the follow-on imager are summarized in Table 1.

Table 1  Himawari-8 and -9 on-board imager specifications
	 Imaging channels
	
	

	 
	
	Spatial resolution
	Number of observational bands 

	
	VIS (< 0.7 microns)
	0.5 km – 1.0 km
	3

	
	NIR (0.7 – 3 microns)
	1 km – 2 km
	3

	
	IR (> 3 microns)
	2 km 
	10

	 Observation
	
	

	
	Scan capability
	 Full disk: normal operation
Area: definable schedule and location

	
	Imaging rate
	< 10 min(Full disk)

	Lifetime of meteorological mission

	
	7 years of in-orbit operation out of a 14-year in-orbit period


JMA plans to use frequency bands such as 18 GHz instead of the current 1.6 GHz band, since the latter is insufficient for the large amounts of data that Himawari-8 and -9 will gather and it is difficult to obtain additional bandwidth.

4.2  Communication mission

A communication link to transmit the observation data collected by Himawari-8 and -9 may need several tens of Mbps.  After studying different dissemination methods, JMA plans to provide all imagery data from Himawari-8 and -9 via the Internet rather than by direct.

JMA will continue the DCS service with Himawari-8 and -9, maintaining fundamentally the same specifications as those of the MTSAT series. 

4.3  Data compression

 The volume of data from MTSAT-1R is about 200 MB per observation.  The compression technique applied to the current direct broadcast method (HRIT/LRIT) is JPEG, which is specified under ISO standard 10918 (Digital compression and coding of continuous-tone still images) and supports both lossy and lossless compression.  JPEG compression is applied only to imagery data, and other data is not compressed.  The JPEG modes used in HRIT/LRIT are as follows: 

· Sequential mode
· Non-interleaved mode
· Non-hierarchical mode

The full-disk data volume of Himawari-8 and -9 will be about 3 GB in uncompressed form.  The JPEG compression rate, which is about 50 percent in the case of the current HRIT, would be insufficient to compress the data from Himawari-8 and -9.  One promising method for providing observation data is JPEG 2000, which has an even higher compression rate than that of the current JPEG format.
JMA will continue its studies on advanced lossless compression techniques for efficient data dissemination. 










































































































































































































































Figure 1  Direct dissemination service
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Figure 4  History of DCP registration on MTSAT-DCS








Figure 5  Schedule for the follow-on satellites to the MTSAT series





Figure 3  Landline dissemination service via JDDS as WIS prototype (Internet VPN)
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Figure 2  Landline dissemination service via JDDS (Internet FTP)












































































































































































































































































































































































































































































































































































































































































































































































































































