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	Summary and purpose of document

This document contains information on the current status of implementation of WMC/RTH Melbourne and data communication systems for collecting sea level and deep-ocean tsunameter data.  A summary to describe the 



ACTION PROPOSED:

The meeting is invited to note the contents of this document.

1.  Status of circuits and implementation of TCP/IP procedures at  WMC Melbourne
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Figure 1. Current status of circuits at WMC Melbourne and possible status
with combination of IV-VPN and Frame Relays




	Circuit
	Speed/CIR
	Type
	Protocol
	Disaster Recovery Site (DRS)  Backup

	Tokyo
	256/32
	BT Frame Relay
	TCP sockets + FTP
	BT Frame Relay to Disaster Recovery Site (DRS)

	Washington
	256/32
	BT Frame Relay
	TCP sockets
	BT Frame Relay to DRS

	Exeter
	256/64
	BT Frame Relay
	TCP sockets + FTP
	BT Frame Relay to DRS

	Moscow
	na
	Internet
	WMO FTP
	Internet to DRS

	Beijing
	na
	Internet
	WMO FTP
	Internet to DRS

	New Delhi
	na
	Internet
	TCP sockets
	Internet to DRS

	
	
	
	
	

	Singapore
	256/8
	BT Frame Relay
	TCP sockets
	BT Frame Relay to DRS

	Kuala Lumpur
	na
	Internet
	TCP sockets + FTP
	Internet to DRS

	Jakarta
	256/8
	BT Frame Relay
	TCP sockets
	None

	Wellington
	na
	Internet
	TCP sockets
	ISDN + Internet to DRS

	Fiji
	64/16
	Frame Relay
	TCP sockets
	Internet to Melbourne and DRS

	Noumea
	64/8
	Leased Line
	FTP
	e-mail of Noumea observations

	Port Vila
	na
	Internet
	FTP
	Internet to DRS

	Port Moresby
	na
	Internet
	e-mail
	Internet to DRS

	Male
	na
	Internet
	TCP socket
	


As the current Frame Relay network with BT expires in September 2009 it is unlikely that the contract will be extended.  Discussions with ECMWF for WMC Melbourne to join the RMDCN have been progressing.  At this stage it is unclear whether it would be possible for Singapore and Jakarta to join the same network.  A combination of IP-VPN and Frame Relays will be arranged if Singapore and Jakarta do not join the IP-VPN (MPLS) network.

Due to the relocation of the Regional Office in Brisbane and the network requirements in Canberra the Disaster Recovery Site (DRS) was closed in July 2008 and it will be relocated to Canberra.  Shadow PVC with Frame Relay circuits to Washington, Tokyo, Exeter and Singapore will be reinstated when the relocation of the DRS is completed later this year.

Various upgrades in circuit bandwidth and changes in internet connection took place in the last two years.  The internet based GTS link to Male was installed in 2006 at the request of Maldives Meteorological Service to provide a backup transmission of tsunami warnings and direct delivery of sea level data to Maldives to supplement its main GTS link with RTH New Delhi.  The bandwidth to Noumea has been increased to 64 kbps and the data traffic on the circuit has doubled with the delivery of UK WAFS, ECMWF and UK global models to New Caledonia Meteorological Service to provide a relief to its over-saturated circuit with Meteo France in Toulouse.

The internet connections undergo major changes to provide a more cost effective solution to the ever increasing operational demands for satellite and NWP model data which cannot be delivered via the GTS circuits.  The exchange of RARS with others centres in Exeter, Tokyo, Singapore, Hong Kong, Seoul, New Zealand and the operational NWP models from ECMWF (0.5 degree), JMA, CMC (Canada), CMA (China), DWD (Germany), UKMO and NCEP NWS are now transmitted via various ftp procedures over the internet.

2.  Sea level data and deep-sea level tsunameter data communications

The Australian Bureau of Meteorology National Tidal Centre has been operating a network of sea level stations in Australian and in the South Pacific for a long time with transmissions of hourly or daily tidal measurements of 6-minute sea level data.  The operation is intended for climate monitoring of the sea level and it is not suitable for tsunami warning purposes.  The hourly transmission cycle of the 6-minute sea level data from the MTSAT for the DCP systems in the South Pacific stations does not provide the real time requirement for tsunami warning centres.  The basic requirement for tsunami warning purposes is 1-minute data with a transmission cycle of at least 5 minutes.

A new data communication system is required to meet the objectives of the Australian Tsunami Warning System (ATWS), a project which the Bureau commissioned in 2005 together with a number of agencies in Australia with funds provided by the Australian government.

· To provide a comprehensive tsunami warning system for Australia by June 2009

· To support international efforts to establish an Indian Ocean tsunami warning system

· To contribute to the facilitation of tsunami warnings for the South West Pacific
A market evaluation and cost analysis was conducted before the network architecture and equipment designed was made to ensure the system is fit for the purpose.  The basic ATWS telemetry requirements are as follows:

· Reliable in all transmission conditions 

· Marine hardware/profile with no rooms for satellite dishes

· Highly reliable engineered solution with demonstrable reliability (target > 99.8)

· Fixed cost model

· Access to service provider engineering resources

· Guaranteed throughput and resources providing 200 bytes at 1 minute intervals

· Scalable 

· Coverage  available in the Indian Ocean, Pacific Ocean and Australia 

A CDMA network was designed originally and it has been migrated to the Next G technology due to upgrade of the network provider.  The cost for domestic sites in the Australian network is now operating well within the budget provided in the project.  For remote and offshore stations including the stations in the South Pacific a C band product brought to the market by a provider is considered to be the most cost effective solution.  

The total number of Australian sea level stations reporting 1-minute data on GTS has increased to 29 including 14 stations in the Australian baseline network, 13 stations in the Pacific and South Pacific Ocean and 2 in the Indian Ocean.
A deep-ocean tsunameter network to provide early detection and real-time measurement of deep-ocean tsunamis are being established by a number of countries.  In particular, the Deep-ocean Assessment and Reporting of Tsunamis (DART II) systems operated by NOAA National Data Buoy Centre (NDBC) and some other countries including Australia, Indonesia, Thailand and Chile have been successfully collecting real time data for use among the tsunami warning centres with the data being distributed on GTS to other WMO and IOC member countries.  The tsunameter data from the DART II systems use a special code form developed by NOAA Pacific Marine Environmental Laboratory (PMEL).  A number of other countries and tsunameter suppliers also designed and manufactured other types of tsunameters such as the Indian National Centre for Ocean Information Services (INCOIS) in India, the Agency for the Assessment and Application of Technology (BPPT) in Indonesia, the Science Applications International Corporation (SAIC) Tsunami Buoy (STB) and the Potsdam GFZ system in Germany.

In cooperation with NOAA PMEL the Bureau has installed two DART II system buoys in the Tasman sea and the Coral Sea.  Another DART with features designed for more convenient deployment (ETD buoy) has been deployed near the DART II system in the Tasman Sea and is now under testing.  An Iridium RUDICS account for access to the Iridium modems on the buoys is established and the DART buoy standard mode and tsunami event triggered data are being collected via CMSS via Internet.  A diagram of the DART II system communication nodes is given in Figure 2.
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