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Abstract
The Central Institute for Meteorology and Geodynamics of Austria (ZAMG) has launched the project for the renewal of its presently operational meteorological networks consisting of AWS’s (150 stations), and classical conventional stations (100 stations). As in many other places and countries, AWS should not only become the primary but eventually the only source of surface observations. They are in use in synoptically, climatologically, environmental and hydrological applications. The new network has to fulfill all the purposes and to meet all the demands on a national meteorological network. The realization phase started in 2005 and we are sure that the new generation will again meet the needs of all parts of meteorology to help ensure that uncertainties associated with weather and climate data are minimized.
1.
Introduction and historical overview

Meteorological measurements and observation on a regular basis began in Austria 1768 in the monastery of Kremsmünster and 1775 at the “Old University” in Vienna. 1851 was the foundation year of the Central Institute for Meteorology and Geomagnetism (ZAMG) and one of the obligations of this organisation was to establish a meteorological observation system for the entire territory of the Austrian Empire. A network of Climate Stations was founded and the data was collected monthly. Under primarily military pressure, the meteorologists were soon asked to expound on present and future weather conditions, so a synoptic meteorological network was established. ZAMG began issuing daily weather charts in 1865.

Today ZAMG has to run a meteorological network which is able to measure and to observe the various meteorological parameters to fulfil the present legal obligations which are written in the FOG (Forschungsorganisationsgesetz - "research organization act") and which comprises synoptically, climatologically, environmental and hydrological applications.

In Austria the beginning of automation of meteorological parameters was at the end of the 1970’s with the development of algorithms for data processing and recording. 1981 the first AWS was put into operation which was working autonomously, only with local storing on data tapes. Ten years later were the beginnings of the network of AWS where the data is collected in nearly real time and sent every 10 minutes via leased telephone line to regional centres. The network grew continuously and consisted of approximately 150 stations by 2005. Besides this AWS network there exist about 100 conventional climate stations with measurements and observations taken three times per day. About 10 of these conventional stations are also sending SYNOP messages with normal telephone communication.

For various reasons such as the difficulties in guaranteeing the renewal of the spare parts, an increasingly old technology (field stations and central data acquisition station), a wear of the material, the lack of flexibility, an aging system of transmission of the data, etc, but also on the undisputable advantages of using AWS’S systems instead of conventional stations like 

· Increasing temporary coverage 

· Providing data from data sparse areas where human observations are not practical

· Providing data continuously at frequent intervals and for any observation time

· Eliminating the subjectivity in manual observations

· Reflecting the requirements of all users of near real time synoptic data

· Supporting the trends to reducing model grid scale and the need for more observations to be available in shorter timescales 

· an alleged potential to reduce costs 

2.
The New AWS Concept

An increase of the density of AWS in Austria was required because of the topography of the Austrian territory and to support the trend to reduce the grid scale and increase time resolution of meteorological models. On the other hand a significant reduction of the overall costs of operation of measurement network is necessary. Therefore the following decisions were made:

· Shut down of all manually operated classical climatic stations

· Increase of the network of AWS up to 250 stations

· Substitution of the present AWS with a new generation of AWS

· Improvement of the sensor equipment of AWS

· Completion of the project within 2007- 2008.

Before beginning we had to reestablish the purposes of a National Meteorological Network

· Data for quick and simple international exchange

· Data for weather prediction: Supporting the trends to reducing model grid scale and the need for more observations to be available in shorter timescales

· Severe weather warning is the cornerstone of the ZAMG mission, requiring an appropriate and sustained infrastructure, requiring continuous improvement of the associated forecasts.

· Prevention and mitigation of natural disasters through early warning and vulnerability assessment 

· Weather-related hazards (e.g. storms, flooding e.g. by rivers), drought, heat waves, persisting hot weather, cold spells) 

· Risks impacted by weather (e.g. transport, dispersion and deposition of radioactive or chemical pollutants).

· Weather sensitive segments of the economy (e.g. transport, aviation, energy and other utilities, agriculture, insurance or food industries) 

· Requirements to deliver innovative services, especially in relation to civil security, but also regarding climate change and public health (chemical weather forecasting).

· Data for climate analysis and climate monitoring

· High quality, well-calibrated long-term observations and measurements of a variety of climate elements are critical to the detection and prediction of climate variability and change, including trends due to human activities (urbanization, deforestation, etc)

· Expertise use (courts, assurance companies, regulations, standards, ...)

· Reflecting the requirements of all users of near real time synoptic and of offline climate data

Second, the demands on a national Meteorological Network must be assessed

· To assess the impact of the new system to existing systems

· To take care of all WMO standards 

· To follow the demands and need of the EUMETNET observation network

· To maintain the operation of historically-uninterrupted stations and observing systems

· To facilitate access, use and interpretation of data and derived products

· Adequate national spatial distribution

· Data in more population dense areas (greater demand for data)

· Data from important traffic routes

· Data from areas with pronounced minimum and maximum values

· Areas with distinctive gradients

· Continuity (Long time measurements on the same site)

· Unifying the quality checks and derived values.

· Standardising the entire dataflow and information systems

Third, any special needs of an improved national Meteorological Network must be considered:

· Increasing temporary and area coverage 

· Transmitting precipitation data (minute data) every five minutes instead of 10 minutes in the former system

· Denser network in populated areas

· Providing data from data sparse areas where human observations are not practical or possible

· Data from mountain peaks using web cameras additionally

· Providing data continuously at frequent intervals and for any observation time: As a second and third way of transmission and for remote configuration of the AWS a standard GSM link and a satellite connection are installed. In order to ensure a reliable data transmission also in case of public emergency, the same data transmission system as in the present system (secure transfer protocol with subcarrier transmission on analog telephone lines) is employed.

· Eliminating the subjectivity in manual observations. With universal interfaces between sensor and bus system the AWS can operate arbitrarily sensor systems with different signal output (digital, analog or digital telegram). That means that the extension of the system for special sensors (present weather sensor, visibility sensors, ceilometers, etc.) must be possible without modifications on the basic system.

3.
New system of AWS

In order for the extended network of the newly designed AWS to be developed, optimal flexibility and reliability must be balanced with reducing the cost of operation while fulfilling the following requirements:

· Installation of a bus system for power supply and data transmission

· All sensors are connected to the bus with appropriate interfaces

· Application of fiber optic or short distant radio transmission for data transmission in the bus system.

· With universal interfaces between sensor and bus system the AWS can operate arbitrarily sensor systems with different signal output (digital, analog or digital telegram)

· The extension of the system for special sensors (present weather sensor, visibility sensors, ceilometers, etc.) is possible without modifications on the basic system.

· The modular design of the AWS ensures more reliability and reduced fault rate.

· As a second way of transmission and for remote configuration of the AWS a standard GSM link is installed. In order to ensure a reliable data transmission also in case of public emergency, the same data transmission system as in the present system (secure transfer protocol with sub-carrier transmission on analog telephone lines) is employed.

The supplier of system shown in Fig. 2 was determined in an international invitation of tenders released in January 2005.
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Fig. 1: 
Configuration of the new AWS

4.
Conclusion

With the upgrade and the extension of the automatic weather stations network in Austria a quantitative and a qualitative improvement of the measurement of meteorological parameters in Austria is ensured. With the network of 250 AWS, a station should be representative for approximately 400 km² (18x18km). The increase of the temporal resolution of the measurement data in real time is required by different users of meteorological data and especially for inputs in local area numerical models (e.g. ALADIN). The standardization of the network would make it possible to optimize the operational aspects by decreasing the costs of operation.

The design of the network was built on the knowledge of coordination and development of the meteorological infrastructure, to enhance the expertise on weather, climate, water and the related environment and to act as major contributors to:

· The safety and well being of people

· Sustainable development; and

· Environmental protection
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