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NMC Myanmar is located at the HQ of DMH (Department of Meteorology and Hydrology), Yangon. It has no Message Switching System at present and the teleprinter based GTS circuits are too obsolete to address any information exchange needs for tsunami related data and warnings. It is of highest priority to help Myanmar upgrade the GTS circuits, both in transmission line and terminal equipment, and set up an effective Message Switching System to strengthen its GTS Components to meet IO-TWS interim phase requirements 

1. Technical Survey of the current implementation and operation status of the national GTS components in Myanmar

1.1 Message Switching System and/or Workstation
DMH has no Message switching system at present. Two PCs with AFDOS software are being used to receive GTS data. 

1.2 GTS Links 

DMH has been connected to GTS through RTH New Delhi and RTH Bangkok with the speed of 50 Baud since almost 15 years ago. The terrestrial line between DMH and local telecom company is facing frequent down since the line is about 20 kilometers long with many sections. All teleprinters used for GTS is unserviceable due to discontinuing of spare parts and very old model. To override the spare parts problem, two PCs with AFDOS software are being used to receive GTS data as a replacement of teleprinter.

Tsunami warning transmitted from JMA was received at Myanmar GTS link but not recorded in PC since the software AFDOS doesn’t recognized the header of WEIO04. Also GTS administration message such as the header BMAA and BMBB are not recorded in PC same as Tsunami warning. It is indicating that adjacent RTHs could not send any administration message to Yangon effectively.

The PCVSAT was implemented in DMH, Yangon on Aug. 25, 2005 and can be used to receive GTS data from RTH Beijing effectively. But PCVSAT is receive-only equipment and it is still needed to upgrade the device for sending data to GTS. 

To compensate for the frequent GTS link lost, DMH is sending GTS messages through Internet email to RTH Bangkok and New Delhi on regular basis.

1.3 GTS related satellite-based components

DMH has two satellite data receiving systems. One of them is China assisted GMS satellite data receiving system, the other is GOES-9 satellite data receiving system (WEFAX only), which is used to receive low resolution cloud imageries. GMS system is not used at present because it is not compatible with the current data format MTSAT.

CMA has just donated a PCVSAT receive-only satellite station and from now on, Myanmar can receive GTS messages from Beijing.

1.4 National communication interfaces with national entities.
Dissemination and distribution of data and information are routed through telephone, fax etc in Myanmar. 

2. Identification of and specifications for highest priority upgrades needed for urgent strengthening of national GTS Components to meet IO-TWS interim phase requirements.

The 50 baud teleprinter circuits are of highest priority to be upgraded to strengthen the exchange of IO-Tsunami Warning messages and related-information between Myanmar and other GTS centers. 
Secondly, the present AFDOS software can not recognize the Tsunami Warning header of WEIO40, so the received Tsunami Warning Messages are just displayed and discarded. For the reception and handing of IO-TWS warning messages, a brand-new Message Switching System should be employed.
An automatic alarming mechanism is also very important to inform the operator the incoming Tsunami warning.
3. Consolidation of the national data exchange requirements related to Multi-Hazard Early Warning, especially IO-TWS.

An effective Message Switching System needs to be set up in Myanmar to receive and handle the IO-TWS warnings and other related data. Myanmar has no experience with MSS systems both in technical and operation. A comprehensive International Assistant project is needed. According to our survey, Myanmar can only afford Local Telecom charges and standard PCs.

At present, national collected data are routed to Yangon HQ through various ways such as telephone and SSB. DMH is trying to collect data through PC to PC via PSTN network.

Further requirements are still under discussion.

4. Development of the technical requirements and specifications for the full project for upgrading/strengthening GTS components of NMS.

DMH is contacting with RTH New Delhi and RTH Bangkok to upgrade the 50 Baud teleprinter GTS circuits to 64Kbps TCP/IP circuits. Further requirements are still under discussion. It is learned that 64kbps data line can be hired from local telecom as well as some hardware/terminal equipment.

5. Addressed message transmission delay test
Since Yangon-Bangkok and Yangon-New Delhi GTS link condition is very bad, Addressed Message transmission test were performed three days and only few of them arrived in RTH Beijing. In the testing days, the GTS Links get disconnected very often and telecommunication engineers in DMH had to contact the national telecommunication office to get them recovered. The teleprinter for data transmission is also not reliable. 
Yangon->Bangkok->Beijing transmission delay is about 3min.

Yangon->New Delhi->Beijing transmission delay was not obtained because circuit is unserviceable most of time. A few Addressed Messages arrived in Beijing indicating that New Delhi-Beijing routing functions well. Further test will be done when New Delhi circuit is recovered.

Beijing->PCVSAT->Yangon is within half min.

6. Reception, operation and dissemination of Tsunami Warning bulletins.
According to DMH’s working record, Tsunami Warning was received on:

29 Mar 2005

7 Apr 2005

10 Apr 2005

10 June 2005
29 July 2005 ( ASEAN Teast)

24 July 2005
Since AFDOS can’t recognize and save the Tsunami Warning Message, none of the message is recorded in GTS equipment and no further operation is performed after reception. 

7. Time effect of Tsunami Warning message.
According to DMH’s report, the above received messages are all within 3 min based on Fax receiving time.

8. Conclusion
The current implementation and operation status of national GTS components in Myanmar is extremely obsolete and needs strengthening urgently. To meet the exchange requirements for multi-hazard EWS, it is suggested to provide more supports to DHM on the following aspects.
(1) Upgrading the two low speed ASYNC circuits, Yangon-New Delhi GTS link and Yangon-Bangkok GTS link, to 64Kbps IP links. DHM can cover the installation costs and the monthly payment for the new links, but they still need supports on the concerned equipments (modem, router, and PCs for running MSS, for example), software (MSS) and training (both on TCP/IP based technologies and services) for the upgrading. 

(2) Due to the absent of automatic plotting system and data processing software, DMH also hope to get supports on the following application packages.

· Application package for plotting weather charts.

· Application package for decoding and displaying observations and warnings.

