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	Summary and purpose of document

This document outlines the status of implementation of TCP/IP procedures and applications at RTH Melbourne


GTS status

The GTS has remained stable and largely unchanged in the last two years.  The main link changes have been:

1. Internet based GTS link to the Maldives. 

2. FTP exchange with Exeter via the Internet to supplement the direct GTS link.
3. Predominately Internet based exchange of RARS files between about seven countries.

The Maldives connection was introduced to give the Maldives an alternate GTS connection to receive Tsunami warnings. It is extremely unreliable almost certainly due to problems with their Internet connection. 

The Internet FTP exchange with Exeter is used to exchange operationally important data that cannot fit onto the GTS link. Some files follow the WMO filenaming convention while others do not. Products include RARS, SSMI, TOVS, Tropical Cyclone information.
(RARS = Regional Advanced Retransmission System, SSMI = Special Sensor Microwave Imager, TOVS = Tiros Operational Vertical Sounder)
	LINK
	SPEED
	TYPE
	PROTOCOL
	AUTOMATIC BACKUP

	
	
	
	
	

	Tokyo
	256/16
	BT Frame Relay
	TCP sockets + FTP
	BT Frame Relay to Disaster Recovery Site (DRS)

	Washington
	256/16
	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

	China
	na
	Internet
	WMO FTP
	Internet to DRS

	India
	na
	Internet
	TCP sockets
	Internet to DRS

	
	
	
	
	

	Singapore
	256/16
	BT Frame Relay
	TCP sockets
	BT Frame Relay to DRS

	Kuala Lumpur
	na
	Internet
	TCP sockets + FTP
	Internet to DRS

	Jakarta
	256/16
	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
	9600
	Leased Line
	FTP
	e-mail of Noumea observations

	Vanuatu
	na
	Internet
	FTP
	Internet to DRS

	PNG
	na
	Internet
	e-mail
	Internet to DRS

	Maldives
	na
	Internet
	TCP socket
	


Use of WMO filenaming convention

The only instance where the WMO filenaming convention is used is for the exchange of RARS (Regional Advanced Retransmission System) files.

Currently the RARS co-ordinators are in the process of changing the filenaming from WMO local product identifiers (pflag = Z) to WMO Product Identifiers (pflag = W).
Countries involved in this exchange are: Japan, Australia, China, UK, Singapore, South Korea and Hong Kong. Data exchange is via the Internet.

Use of email
We receive a significant number of international observations and warnings via email.

1. Routine receipt of Noumea observations as a backup to the GTS link. These emails arrive at about the same time as the GTS leased line messages – sometimes before, sometimes after.

2. Routine receipt of observations from small Pacific Island countries including PNG, Tonga, Western Samoa, Kiribati.

3. Used as a backup by other small centres

4. Also it is increasingly used for remote devices like drifting buoys and portable AWSs which use Iridium Short Burst Data (SBD) communications.

The emails from Noumea are in accordance with the manual on the GTS while the other emails have small variations to the standard.

GTS Limitations
In terms of operational data the current GTS struggles with at least type types of data – model data and real-time warnings.

Model Data received by the Bureau of Meteorology

1. ECMWF 0.5 degree data FTP put via the Internet

2. JMA model data – FTP “get” via the Internet

3. CMC (Canada) – “wget” via the Internet

4. CMA (China ) – GTS via Internet
5. DWD (Germany) – FTP “get” via Internet

6. UKMO – GTS and FTP “get” via Internet

7. NWS (USA) – FTP “get” via Internet. GFS data obtained via non-operational servers and so not considered operational. 
etc
Even each FTP “get” is different as some countries use a dynamic directory structure (eg include date in the directory path) while others use a fixed directory structure.

This is okay for organizations like ours which have IT support but would be difficult for those without IT support. Hopefully under WIS a common interface will be available. This interface should also allow users to dynamically select the geographic area that the want data for as well as the time steps and variables required.  The OPeNDAP software is an example of software that does provide this type of capability however currently it is mainly used for research (OPeNDAP = Open-source project for a Network Data Access Protocol)
Tsunami warnings on the GTS
WMO has a stated goal of “further improvements of the GTS for time-critical and operation-critical data” (Cg-XV) and a requirement for “end-to-end transmission within two minutes” (WIS-TechSpec-3). 
The distribution of Tsunami warnings on the GTS is an example of a time-critical warning.

Currently there are two centres that issues Tsunami warnings – the Pacific Tsunami Warning Centre (PTWC) and JMA. 
1. The PTWC lodges to the GTS via RTH Washington. Unfortunately this message is normally sent twice on the GTS. The second copy contains an additional heading line (eg HIZALL-100014-) and so is not excluded by GTS duplicate elimination procedures. This in turn causes alerting procedures etc to be activated twice at receiving centres.
2. JMA issues bulletins for both the Pacific and Indian oceans. Unfortunately on the GTS JMA divides their messages into parts as is required by AFTN (eg PART 01 OF 02 PARTS). Again this causes problems for the GTS end users.
3. These messages often have to travel though about three GTS centres to get to the required national centres. It is unclear whether or not these messages reliably reach end users within 2 minutes. No doubt GTS message switches vary greatly in their capacity and reliability and their use of priority schemes.
4. The biggest problem probably is that many recipients do not have any alerting mechanisms on their GTS servers to alert people of the arrival of these warnings. 

5. Apparently in an emergency the PTWC ring the national meteorological centres of countries that may be affected.

Under WIS several improvements need to be made:

1. Warnings should travel through as few nodes as possible. Ideally warnings should be sent directly to a GISC and send directly from GISCs to national centres.

2. Data priority schemes should be mandatory

3. Automated performance metrics should be used to accurately determine end-to-end transmission times.
