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	Summary and Purpose of Document

The document presents a brief overview of the methods used for surface-based remote sensor monitoring in Turkey.




ACTION PROPOSED

The meeting will be invited to develop the methodology and standard guidance material that can be used for the monitoring of surface-based remote sensor systems.

___________________

1. INTRODUCTION

1.1
Turkish State Meteorological Service (TSMS) is only authorized governmental establishment for all meteorological related works  in Turkey since 1937. TSMS has been operating three surface based observation network to be able to perform its tasks for providing the meteorological services and products required by the domestic and international users. These are surface observation network, weather radar network and upper-air observation network.

1.2
Since late 1990s, TSMS has been getting down to execution a very comprehensive modernization programme to equip its existing network with more capable automated systems as well as to establish new observing systems such as weather radars. 

1.3
The Networks have been designed and structured with a view to have the feature of remote monitoring and maintenance functions from the operation centers at the headquarters of TSMS via different communication media which will be explained in following parts. 

2. SURFACE OBSERVATION NETWORK

2.1
TSMS has a surface observation network of almost six hundred (600) stations of different types and purposes. 


-Climatologic stations – 382 (all automated)


-Synoptic stations – 125 (all automated)


-Airport stations – 60 (45 automated) 


-Mountain stations– 10 (all automated for snow measurements)

In addition, TSMS has been planning to add 196 new Automatic Weather Stations to its network by 2010.

2.2
All basic meteorological parameters have been measured by means of electronic sensors at this network. On the other hand, the AWSs used in the network have an open architecture to improve the capability of the system by adding new sensors or upgrading the software for advanced data collection and product generation.

2.3
The data collected at both type of the stations are transmitted to operation center at the headquarters of TSMS in Ankara via GSM, satellite or ADSL.  In unmanned stations data are directly transmitted from data collection unit (DCU) to the operation center while the data are transmitted to operation center after entering some data manually which can not be measured automatically. 

2.4
The network has been monitored by the specialists of three different groups to check if the network is functioning properly. These groups inform each other about the results of their individual checks by daily reports.

-
First group checks the communication between the station and the center by means of hourly reports received from AWOS data collection server.

-
Second group checks the operation status and data consistency for each station from hourly data messages generated by the server and information from network monitoring and maintenance terminals.

-
Third group checks the system status and failures by connecting to required station for diagnosis by using network monitoring and maintenance terminals (NMMT).

2.5
AWOS data collection server is capable of collecting all data from the stations, applying quality control algorithms, generating the reports, distributing to the required terminals and users and allowing the staff to monitor and check the collected data and generated messages. Any data of any station for any time can be retrieved and monitored. The data collection and archiving intervals are configurable as 1- minute, 5- minute, 10-minute, 30-minute, 60-minute (hourly) or 1440-minute (daily). When communication is available after communication interruption between the center and any station, the server can interrogate that station to get missing data archived in the station during interruption period.  The data and reports are archived in the database server. 

2.6
The Network Monitoring and Maintenance Terminals are centralized computer systems used by the staff to view, control and maintain the automated surface observation network.  By using these terminals, the dedicated staff can analyze status and diagnostics information on the operational network, and interrogate a station for uploading the data. These terminals are also used to perform remote first-in maintenance or further system diagnosis on each station connecting from the center. It is also possible to make the software upgrade of the stations remotely by means of those terminals. In case of any failure, system generates audible and visual alarm to warn operators and maintenance staff.

3. WEATHER RADAR NETWORK

3.1
TSMS has been operating a weather radar network of four (4) C-Band weather radars. The first radar of TSMS was installed with dual polarization capability in Ankara in 2001. Then the network was formed by adding three weather radars in 2003. The project for installation of six (6) radars is still under implementation. It has been planned that the network will have 10 radars by 2011. TSMS has also planning to expand its network to cover whole country by adding new radars. Most probably TSMS will have been operating a weather radar network of almost twenty (20) radars within next decade.

3.2
Weather radar network is controlled and operated by the radar operating center from Ankara, and the generations of the radar products and distributions of them to the users are performed from here. 

3.3
The prime communication media between radar sites and the operating center is satellite. The radio-link+terrestrial line is used as back-up of satellite system for the continuous operation of radar network. 

3.4
There is a workstation at each radar site which controls radar, collects the raw data, generates the basic products, monitors the failures and status information regarding the hardware and software, stores these status information as log messages, archives the raw data and generated products and transmits them to the radar center, allows the staff to perform maintenance tasks.

3.5
The workstations dedicated for product generation in the radar operating center performs the required tasks for generating the radar products. It connects to the workstations in radar sites to operate the radar in required scanning mode, then receives the raw data transmitted from the remote radar station for further processing to generate, to display and to archive all radar products required. 

3.6
The weather radar network has been monitored by receiving real time status information via maintenance terminals in the radar operating center and radar maintenance center. These terminals allow the maintenance staff to monitor and control all radars and their environmental equipment, and to perform all remote maintenance functions by connecting to the workstations in the radar sites. The maintenance terminals operated by special maintenance software are capable of monitoring the status and bite information including certain parameters of each sub units of radars, i.e. antenna, transmitter, receiver, radar control and signal processors, and environmental equipment such as UPS, generator, air conditioner, communication status. In case of any failure, system generates audible and visual alarm to warn operators and maintenance staff.

4. UPPER AIR OBSERVATION NETWORK

4.1.
TSMS has an upper air network composed of eight (8) rawinsonde stations. This network was upgraded with GPS based ground receiving system in 2002. Two observations have been made at each station at 00:00 UTC and 12:00 UTC everyday.

4.2
The messages generated during the observations are transmitted to the center via ADSL or dial-up connection, and then transmitted to GTS network from the central communication server. 

4.3
The observations and messages generated have been monitored and controlled by the dedicated staff in the center by using network monitoring and maintenance terminals of upper air observing network. The receipt of the messages, status and failure information of the stations, content of the messages and consistency with the regulations have been checked by using these terminals.

4.4
The network monitoring and maintenance terminals provide the followings: 

a)
If message is received by the central server after completion of the observation a green light lits for that station on the screen showing  the network, if not, then a yellow light lits

b)
If there is a failure or the messages from two sequential observations are not received then a red light lits,

c)
The workstations in the remote observing stations can be accessed from the center by using network monitoring and maintenance terminals to monitor the observation, to take the control for performing the observation, to check the system functions and to make some diagnosis and remote maintenance actions.

d)
Software upgrade remotely is also possible by using these terminals.
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