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  WORLD METEOROLOGICAL                          RA II/ICM-GTS 2003/Doc.2(5)

            ORGANIZATION                                                 (5.IX.2003)

________________________________                            _______________________

  REGIONAL ASSOCIATION II                                         ITEM 2-3

IMPLEMENTATION –CO-ORDINATION

     MEETING ON THE GTS IN RA II

MOSCOW, 8-10 SEPTEMBER 2003                             ENGLISH  only

STATUS OF IMPLEMENTATION AT RTHs MOSCOW,

NOVOSIBIRSK, KHABAROVSK

(Submitted by the Russian Federation)


ACTION PROPOSED

The meeting is invited to note the information when considering the relevant agenda items of the meeting.

1. The status of implementation at RTHs Moscow, Novosibirsk, Khabarovsk

The technology of operation, the hardware/software suite of Russian RTHs are practically identical and differ only by quantity and performance. Basic hardware and software were installed at RTHs in the first half of the nineties and upgraded several times. The recent upgrade was executed in 1999-2000. Various telecommunication subsystems providing the transmission of all the types of data on various protocols and circuits are integrated into a local network. A transport environment operating on TCP/IP protocols provides operating the application telecommunication systems. The basic system is MSS that uses S/W MTS (Meteorological Telecommunication System) developed by a Russian firm. The hardware/software suite allows RTHs to carry out all the functions provided by Manual on the GTS. However, at present the performance of centres is almost completely put into use and some recent decisions accepted by the WMO CBS can already be realized on the operational system (for example, message length extension to 500 Kb), Therefore the upgrade of hardware and software of RTHs with regard to the trends of development of information technologies and creation of the WMO Future Information System was projected for 2005.

2. The status of implementation of MTN, interregional and regional circuits included in RTHs Moscow, Novosibirsk, Khabarovsk and plans of their development 

The status of implementation of MTN, interregional and regional circuits included in RTHs Moscow, Novosibirsk, Khabarovsk and plans of their development  are specified in Table 1.

Circuits operated on Socket protocols provide the function of MECOM, a unified transport environment allowing to automatically switch to any of circuits in operation in case of failure of a circuit between Khabarovsk, Novosibirsk, Tashkent and Moscow.

3. Use of Internet

The RTH Moscow uses Internet for the exchange of meteorological data of every type between telecommunication meteorological centres not mated with the RTH Moscow both in the national network and in the WMO GTS network with some centres of the CIS, for example NMC Baku (Azerbaijan), NMC Yerevan (Armenia), NMC Kichnev (Moldova). Data transmission is carried out by means of the “pull” technology in the mode of e-mail and the “push” technology in the mode of automated access to the www-server. Moreover, data exchange between the RTH Moscow and the RTH Melbourne on the WMO FTP protocol is used. Internet is used between the RTH Moscow and the NMC Almaty as a back-up route during failures of the main leased line. To protect the network at the RTH Moscow the Cisco PIX Firewalls are used. The RTHs Novosibirsk and Khabarovsk are also connected to Internet and have www-servers.

Table 1. Implementation status of GTS circuits connected to RTH Moscow

	Circuit


	Status
	Speed
	Protocol
	Future

	Prague

Moscow
	MTN
	EQUANT (FR)

CIR:Tx-16 Kbps, Rx-8 Kbps

ACCESS-64 Kbps
	FTP WMO
	2003

Access – 128 Kbps

	Bracknell

Moscow
	MTN
	EQUANT (FR)

CIR: Tx-24 Kbps, Rx-8 Kbps

Access – 64 Kbps
	FTP WMO
	2003   EQUANT (FR)

CIR:Tx-64 Kbps Rx-8 Kbps

Access – 128 Kbps

	New-Delhi

Moscow
	MTN
	Telephone leased line

V.29 ITU

Tx, Rx – 4,8 Kbps
	X.25

ITU
	2003   EQUANT (FR)

CIR: Tx-8 Kbps Rx-8 Kbps 

Access – 128 Kbps

	Cairo

Moscow
	MTN
	Telephone leased line

V.29 ITU

Tx, Rx – 4,8 Kbps
	X.25

ITU
	

	Beijing

Moscow
	Interregional
	Telephone leased line

V.34 bis ITU

Tx, Rx –24 Kbps
	X.25

ITU
	2003

Telephone leased line

FTP WMO

	Novosibirsk

Moscow
	Interregional
	Digital line

Tx, Rx – 64 Kbps
	TCP/IP

Socket Special
	

	Khabarovsk

Moscow
	Interregional
	Digital line

Tx, Rx – 64 Kbps
	TCP/IP

Socket Special
	

	Tashkent

Moscow
	Interregional
	Telephone leased line

V.34 ITU

Tx,Rx –19,2 Kbps
	TCP/IP

Socket Special
	


Table 1. Implementation status of GTS circuits connected to RTH Moscow (continue)

	Circuit


	Status
	Speed
	Protocol
	Future

	Almaty

Moscow
	Interregional
	Telephone leased line

V.34 ITU

Tx, Rx –19,2 Kbps

(Internet back-up)
	TCP/IP

Socket Special
	

	Melbourne

Moscow
	Interregional
	Through Internet
	FTP WMO
	

	Novosibirsk

Tashkent
	RMTN
	Telephone leased line

V.34 ITU

Tx, Rx  9,6-28,8 Kbps
	TCP/IP

Socket Special
	

	Novosibirsk

Ulan-Bator
	RMTN
	Digital line

Tx, Rx 64 Kbps
	FTP WMO
	

	Khabarovsk

Tokyo
	RMTN
	Telephone leased line

V.32 bis

Tx, Rx - 14,4 Kbps
	X.25 PVC
	2003

V.34

Tx, Rx –14,4-28,8 Kbps

TCP/IP Socket

	Khabarovsk

Pyongyang
	RMTN
	Telephone leased line

Tx, Rx - 28,8 Kbps 
	X.25 PVC
	2004-2005

TCP/IP Socket

	Khabarovsk

Beijing
	RMTN
	Tx, Rx - 24 Kbps

Via Moscow
	
	


Note: 

         FR –   Frame Relay

         CIR – Committed Information Rate

         Tx –   Transmission speed

         Rx –   Reception speed

4. Arrival of data at RTHs Novosibirsk and Khabarovsk

Moscow regularly participates in conducting the real-time and non-real-time monitoring of data arrival.

Real-time monitoring is carried out on all the stations included in Volume C1 of the WMO Publication No 9. Statistic reports on the results for all the hours of observation are issued every day.

As a whole statistics are coincident with or somewhat higher that statistics of monitoring exercises conducted by the WMO. For example, arrival of data of the RA II by a target hour on the results of real-time monitoring at the WMC Moscow for August 2003 shows up as:

· Synoptic data comes without regard for “NIL” – about 85 percent

· Upper-air data comes without regard for “NIL” – about 77 percent

· CLIMAT data without regard for “NIL” – about 66 percent

· CLIMAT-TEMP data without regard for “NIL” – about 62 percent

Of national meteorological centres (NMCs) included in Volume C1 data from the following countries did not come:

· Synoptic data – Afghanistan, Iraq, Cambodia

· Upper-air data – Myanmar, Kyrghizstan, Laos, Tajikistan, Afghanistan, Yemen, Iraq, Cambodia, Nepal

· CLIMAT data – Afghanistan, Bangladesh, Cambodia, the area of responsibility of the RTHs Tashkent, Afghanistan, Kuwait, Tajikistan, Qatar, Nepal, Myanmar, Bakhrein, Yemen, Viet-Nam

· CLIMAT-TEMP data – Nepal, Pakistan, People’s Democratic Republic of Korea, Cambodia, the area of responsibility of the RTH Tashkent, Afghanistan, Kuwait, Yemen, Iraq, Laos

From the examples shown it may be concluded that the data arrival at the RTH Moscow from the RA II in general matches the average statistics of the monitoring exercise performed by the WMO from 1 to 15 October 2002. However, for real-time response to the situation on timeliness and completeness of data arrival the real-time monitoring has got its evident merits. So TEMP data from Maldiva and Kyrghizstan has failed and TEMP data from Qatar and Turkmenistan comes to the GTS.

5. Plans on upgrading the RTHs Moscow, Novosibirsk and Khabarovsk and the WMO GTS circuits in future

In 2005 Russian RTHs expect to execute upgrading the telecommunication systems, first of all, with the object of the most complete accomplishment of the tasks set (on performance and functional capabilities as well as the improvement of the WMO information system operation). For these purposes the RTH Moscow expect purchasing required hardware and software provided for:

· increase of performance and capacity of all the telecommunication systems up to the required level;

· provision of control and management of the transport network both at the national level and within the framework of the WMO GTS;

· reliable protection of the RTH Moscow and the WMO GTS from unauthorized access from other networks and first of all from Internet;

· improvement of conditions of control and management of the distributed network;

· reliable dissemination of meteorological data via the broadcasts on TV programmes through satellites;

· use of Frame Relay data transmission networks;

· use of modern protocols of data transmission recommended by the WMO;

· wider use of meteorological data exchange via the Public Internet especially in cases when there are no possible means of meteorological data delivery;

· use of information-and-telecommunication technologies for implementing the Future Information Systems of the WMO.

The technology of transmitting the large arrays of meteorological data (FDP), first of all satellite images, has come under the use in the Roshydromet meteorological telecommunication network. This technology integrating the ”pull” and the “push” technologies acting on the GTS as well as in the national network allow to efficiently use the resources available both in the Roshydromet telecommunication network and Internet. The use of this technology is scheduled on the Moscow-Tashkent circuit. However, there are still problems with the standardization of the message formats used and especially with the file compilation. In opinion of Roshydromet it would be expedient to conduct the standardization of the protocol of transmitting the data arrays, the formats and the file names within the framework of the WMO.

It might be useful to standardize the procedures of automatic transfer to a back-up and coming back from it in case of using Internet as a back-up of physical or logical GTS circuits as well.

6. Russian system of meteorological data transmission on TV channels

(TV-Inform-Meteo)

The Russian system of meteorological data broadcasting on TV channels was created for the delivery of actual and forecasting meteorological data to the subdivisions of Roshydromet and meteorological services of other states where there are no qualitative communication channels. The system started functioning in 1995. Data was transmitted in strings of damping (quenching) frame impulse (VBI) of an analogue TV signal. Up to 2002 the broadcasts were carried out on the ORT channels (the 1st programme) via 3 geostationary satellites located in the points of 11 degrees W, 53 degrees E and 140 degrees E. The broadcast of about 100 meteorological maps in the form of digital non-coded facsimile and meteorological messages at the rate of 100 bps in the telegraph format was provided on one TV channel. All the abonents in the area of coverage of one satellite received the same data.

In 2002 the technology of meteorological data broadcasting on TV channels was greatly upgraded. First, technical possibilities of broadcasting meteorological data in one TV channel at the rate of up to 160 Kbps appeared. Second, all the data (graphical, text, binary) came into broadcasting in the form of meteorological messages similar to the messages broadcasting over the communication network of Roshydromet-MECOM. Third, addressing of abonents was introduced enabling every abonent, if necessary, to receive an individual suite of data. Forth, means of data protection from unauthorized access were developed.

In fact, the modern Russian system of meteorological data broadcasting on TV channels became ether continuation of surface data transmission network - MECOM providing abonents with data in the same formats and on the same protocols. This integration allows to unify the means of reception, processing and representation of data as well as to arrange a valuable standby of communication channels via ether and vice versa (in cases where surface channels are not stable and the essential volume of data is required, to use more efficiently an ether channel as a main one).

At present, broadcasting is carried out via 3 geostationary satellites located in the points of 11 degree W (ORT), 80 degrees E (RTR) and 145 degreed E (ORT). For the compatibility of the old part of reception equipment the operation is carried out in two modes at the constant rate of 4800 bps –Dedicated Line (DL) technology and at the rate of up to 160000 bps – Multiplexed Line (ML) technology.

In 2004-2005 satellite TV broadcasting in Russia should be transferred to the DVB-S digital standard. Consequently, the system of meteorological data broadcasting on TV channels will also require upgrading. Work is underway along these lines.

Test broadcasts in the DVB-S format via satellite located in the point of 40 degrees E at the rate of 64 bps are scheduled to start at the end of this year. As might be necessary, the rate can be increased up to 128 Kbps or 256 Kbps and higher.

For the data reception a TVIM-Terminal system constituting a computer with appropriate communication periphery and specialized software. To carry out round-the-clock data reception it is also required to use hardware to receive satellite TV.

7. Meteorological telecommunication system of Roshydromet

The telecommunication system of Roshydromet is a connecting infrastructure providing the functioning of collection/dissemination meteorological data systems as well as other information technologies of Roshydromet.

The technological basis of collection/dissemination meteorological data systems are as follows:

· transport corporate computer network (TCCN MECOM)

· automated data transmission system of Roshydromet (ADTS)

· broadcasting system

· e-mail network (MECOM e-mail)

TCCN MECOM provides data transportation in the network without failure and distortion by means of the TCP/IP network protocol allowing the TCCN users to apply all the network service: arrangement of virtual channels, input to the network in the mode of a distant terminal, file transfer, e-mail, output to other networks, etc.  

ADTS solves in general application tasks of telecommunication such as data transmission on the principles of switching the messages with store-and-forward transportation of data rates, conversion of the formats and the codes of messages when operating with various channels and networks of data transmission, arrangement of real-time data bases, compilation of meteorological bulletins, control and request of data (monitoring), mating with the transport network and other targets.

The broadcasting system provides the transmission of meteorological data and processed information over TV channels, in general, satellite. The MECOM e-mail network provides the exchange of service real-time and other meteorological data via the TCCN MECOM. 

The structure of the telecommunication system of Roshydromet is as follows:

· telecommunication centre of WMC in Moscow (RTH Moscow);

· regional telecommunication hubs (RTHs) in Novosibirsk and Khabarovsk;

· territorial telecommunication centres (22 units);

· district telecommunication centres (DTC)  - (70 units);

· telecommunication centres at aviation meteorological stations (AMS), hydrometeo bureaus, etc.;

· lines between centres and telecommunication hubs.

The main functions of the telecommunication system are as follows:

· provision of observational data collection from the observational network of Roshydromet both in national interests and within the framework of meeting the commitments to the WMO;

· compilation of observational data into bulletins in accordance with the rules established at Roshydromet and the WMO;

· dissemination of observational data and processed information to national users at the time specified and within the framework of obligations of Roshydromet to the WMO;

· provision of monitoring the observational data and processed information in accordance with the requirements of Roshydromet and the WMO.

Basic telecommunication network comprising RTHs Moscow, Novosibirsk and Khabarovsk as well as all the territorial centres are covered with TCCN MECOM and ADTS. The recent upgrade of the ADTS centres was executed in 1999-2000 on the basis of the S/W MTS developed in the middle of nineties and partly obsolete.

A low-level telecommunication network comprising district centres, aviation subdivisions and scientific-and-research organizations is not adequately equipped with modern automated telecommunication centres  (38 DTCs from 70 and more than 70 AMS). Partly this problem is solved at the expense of connecting the appropriate DTSs and AMSs to the TV-Inform-Meteo, a broadcasting system, which is also used as a standby of the ADTS-MECOM network. 

For 2004-2006 the basic telecommunication network is planned to be upgraded and the automation of the low-level telecommunication network is scheduled to be completed. TCCN MECOM is being developed in such a way that there is a possibility of transfer to the provider’s transport network,  if it provides meeting the appropriate requirements to this network at an acceptable price.

The data collection system is at the stage of transferring to modern technologies such as public and private data transmission networks, satellite information collection systems, packet radio networks, telephone, cellular communication system and Internet.
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