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SUMMARY 

This paper presents information on the ongoing and planned implementation of ADS-B based services using the VDL Mode 4 system in Sweden.

1.
Introduction
The prototype experimental ADS-B network established in northern Europe through the North European ADS-B Network (NEAN) programme is being upgraded to become complient with the ICAO VDL Mode 4 provisions within the framework of the NEAN Update Programme (NUP). In Sweden the network of ground stations will be made denser by a national programme called ADS2005. It includes installing of 23 ground stations, which will cover the whole country. The purpose is to provide early benefits to aviation by taking advantage of ADS-B based on VDL Mode 4 for ATM applications covering all phases of flight. 


2.
Kiruna
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The first of these 23 ground stations has been installed at Kiruna, a mining city situated in northern-most Sweden and above the Arctic Circle. Apart from air traffic generated by the mining and other industries, the mountainous area attracts a large number of vacationers from Sweden and abroad in the winter, spring and summer seasons. 

Airport operations include scheduled MD80, B737 and SF340 flights operated by SAS and Skyways, occasional international charter flights, general aviation and military operations, which include jet operations and parachute training using Hercules aircraft. Due to its specific climatic conditions, aircraft manufacturers frequently use Kiruna for winter testing of new aircraft models and by research projects for studies of the atmosphere. Unmanned aircraft are also being tested in the area. The normal number of daily scheduled aircraft movements is ten. GA traffic with commercial helicopters and commercial and private seaplanes is often busy during the summer season with Kiruna being used as a hub for flights to the large number of lakes in the area. 

The airport is equipped with ILS in one runway direction. ATC is performed by non-radar means from the control tower. In IMC, the lack of radar service frequently leads to the use of holding patterns and to substantial delays. In VMC, visual separations often improve the situation. With military jet operations with limited fuel reserve the situation can sometimes become very complex. Effective monitoring of general aviation operations in the mountainous environment is difficult due to poor radio coverage at low altitudes.

The VDL Mode 4 ground station will support, in a first phase, ATC surveillance through the presentation of equipped aircraft on a situation display in the control tower. MSSR signals from a remote radar station will also be presented on the display. Radar coverage in the terminal area is however limited to 7000 ft and above at best.

The ADS-B coverage will extend to a minimum of 15 NM beyond the terminal area, and the station will be located such that the coverage at ground level will extend to a minimum of 5 NM beyond the boundaries of the control zone in order to allow better monitoring of GA operations in the mountain areas. Repeater stations are being considered to achieve sufficient low coverage. Position update, accuracy and resolution will allow a minimum separation of 2.5 NM on final approach between two ADS-B equipped aircraft. The VDL Mode 4 ground station will also broadcast GNSS augmentation signals (GRAS).

Important benefits to ATC will obviously only be derived if a substantial number of the aircraft that operate into Kiruna are VDL Mode 4/ADS-B equipped. It is estimated that six SF340 aircraft individuals are used in these operations. These aircraft will be equipped in an initial test phase. SAS operates some 30 or more MD80/B737 aircraft on that sector. These aircraft will be progressively equipped. Other operators have indicated interest to equip. GA will be encouraged to equip for flight safety reasons.

The project schedule calls for technical tests to commence in early 2002. The extent of technical and operational trials depends on the outcome of ongoing safety case discussions. It is anticipated that a phased implementation of operational service will be carried out allowing controllers and pilots to familiarise with the new techniques through information services prior to active control based on ADS-B surveillance. According to the plans, operational services based on ADS-B will commence en early 2003.

This is the Visual Approach Chart for Kiruna:


2.
Stockholm - Arlanda
Stockholm-Arlanda is one of Europe’s busiest airports. Improved ground surveillance and distribution of information on aircraft movements, weather data, airport conditions, parking stands and other data to various users is believed to shorten aircraft turn-around times and hence lead to reduction of delays. Currently the distribution of this large amount of data is performed through a combination of dissimilar technical systems and manual routines.

VDL Mode 4 will serve as a common platform for distribution of operational data at Arlanda. The implementation at Arlanda addresses ground applications only, including surface surveillance. The integration of ADS-B into the ATC surveillance infrastructure will be addressed separately. The VDL Mode 4 ground station at Arlanda will be one component of that infrastructure.

Implementation started in 2001 by establishing one VDL Mode 4 ground station. Around 20 vehicles will be equipped with VDL Mode 4 transceivers at the end of May 2002. Extensive trials will take place during the summer, forming the bases for the safety case and an operational approval is expected during the autumn this year. The system will be operational by the end of this year. When fully implemented, the system will perform the following services:

· GNSS augmentation through GRAS. Airborne and mobile ground users will benefit from this service;

· ADS-B reporting. A large number of airport surface vehicles, including rescue, airport maintenance and snow removal vehicles, will be ADS-B equipped. Whereas the airport authority is in a position to equip its own vehicles and require that other vehicles operating on the airport be equipped, it cannot yet mandate that aircraft carry ADS-B equipment. However, a number of SAS and other operators’ aircraft are already fitted with prototype VDL Mode 4 equipment, and the number of equipped aircraft will gradually increase in the coming years. ADS-B reports from vehicles and equipped aircraft will be displayed to tower controllers (fused with position data from ground radars), and to relevant airport authority units and external commercial users.

· FIS-B, supporting the distribution of various types of meteorological data and airport data.
· INFO-B. This is a non-standardised service allowing information from an information database (SAFIR) to be broadcast to various users. Information will include flight number, aircraft type, estimated/actual departure and landing times, parking gate, handling agent, etc. The benefit is that all users have immediate access to the most current information.
· TIS-B. TIS-B reports will be generated and broadcast for non-equipped airport vehicles and aircraft. 

· DCL; Departure Clearance service.

· CPDLC.
FIS and DCL services are provided today at Stockholm – Arlanda by ARINC through ACARS data link.

The introduction of ADS-B/VDL Mode 4 together with GRAS in the A-SMGCS system in the tower at Arlanda will increase the safety and efficiency through unique identification of vehicles and it will also update position data from vehicles where the surface movement radar is lacking coverage. After the approval Swedish CAA will continue to equip more vehicles with VDL Mode 4 at Arlanda. Planes are being made to install similar equipment at the airports in Malmö and Gothenburg. 

7.
Recommendations 
The OPLINKP WG-A meeting is invited to

a) note the information presented in this paper; and

b) consider operational experience gained from the ADS-B services implemented in Sweden.

- END - 
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