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Summary

The tendency of air traffic growth at the global level and the accompanying repercussion of air routes congestion, flight operation delays and exploitation safety aspects have resulted in the consensus of accepting the program of implementing new CNS/ATM (Communications, Navigation, Surveillance) systems within FANS (Future Air Navigation System). At the European level the analogue EATMS (European Air Traffic Management System) plan has been accepted and it is more or less already being implemented with the relevant programs EATCHIP (European Air Traffic Control Harmonisation and Integration Program) and ATM 2000+ (Air Traffic Management). The accompanying projects under the authority of EUROCONTROL have been directed toward development and standardisation of the new communication systems (8.33 KHZ Channel, data link, ATN – Aeronautical Telecommunication Network), in satellite technology supported navigation (RNAV – Area Navigation, RVSM – Reduced Vertical Separation Minima), and in surveillance (Mode S Radar). Croatia as a member of ICAO, ECAC and EUROCONTROL participates actively in the current integration programmes, but, as a country in transition and due to the situation in the region, has found itself under adverse impacts, which are manifested in the impossibility to match and follow the development of air traffic in the European countries.

Sažetak

Trend rasta zračnog prometa na globalnoj razini te prateće reperkusije zagušenosti zračnih puteva, kašnjenja letnih operacija i sigurnosnog aspekta eksploatacije rezultirao je konsenzusom usvajanja programa implementacije novih CNS/ATM (Communications, Navigation, Surveillance) sustava u sklopu FANS (Future Air Navigation System). Na europskoj je razini usvojen analogni EATMS (European Air Traffic Management System) plan, koji je u većoj ili manjoj mjeri u fazi implementacije s relevantnim programima EATCHIP (European Air Traffic Control Harmonisation and Integration Program) i ATM 2000+ (Air Traffic Management). Prateći projekti u nadležnosti EUROCONTROL-a usmjereni su na razvoj i operacionalizaciju (normizaciju) novih sustava u komunikaciji (8.33 KHZ Channel, data link, ATN – Aeronautical Telecommunication Network), u navigaciji podržanoj satelitskom tehnologijom (RNAV – Area Navigation, RVSM – Reduced Vertical Separation Minima) te u nadzoru (Mode S Radar). Hrvatska kao ICAO, ECAC i EUROCONTROL članica aktivno participira u tekućim integracijskim programima, ali je kao tranzicijska zemlja i zbog situacije u regiji zatečena nepovoljnim učincima, koji se manifestiraju u nemogućnosti pariranja razvoja zračnog prometa europskih zemalja.

Introduction


The growth of air traffic, which in the European proportions has stabilised at an annual rate of 5 to 6%, has resulted in insufficient conventional flight control systems. This is manifested in flight operation delays, huge expenses for operators, irrational usage of airspace and limited expansion of the airport capacities.


Under the authority of ICAO, the FANS
 concept has been globally accepted, which contains four key aspects of the development of new technologies in air traffic: communication, navigation and surveillance systems as well as the aspect of Air Traffic Management (ATM).
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Apart from the harmonised development and implementation of technical elements, for the globally integrated ATM, the aspects of institutional organisation, financing and human factors at national and regional levels are no less important.


In accordance with the FANS concept, the conceptual plan EATMS
 has been developed in Europe with a number of accompanying implementation programmes which should result in integrated air traffic management and flexible use of the European airspace.

Communications


New communication systems are based on the application of satellite transmission of data, introduction of SSR Mode S radar and Aeronautical Tele-communications Network ATN as strategic infrastructure for data link, i.e. digital ground-air communication.


Aircraft will be equipped with automatic control system including data processing - FMS
.


At the level of EANPG
 the acceptance of ATN implementation plan in Europe is planned for 1999.

Table 1. Transition plan for Communications

CURRENT STATUS

· Very High-Frequency (VHF) Voice

· HF Voice

ICAO – FANS 

· VHF Voice / Data

· Aeronautical Mobile Satellite Service Voice / Data

· Secondary Surveillance Radar Mode S  / Data-link

· Aeronautical Telecommunication Network (ATN)

· Required Communication Performance (RCP)


Apart from this strategic project, a plan was accepted in 1996 in Europe for establishing 8.33 KHz Channel, which will enable creating of new ATC sectors.

Figure 1. Transition plan for Communications

Source: V. Galotti: The Future Air Navigation System. Ashgate, Aldersshot, 1997.
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Navigation


In navigation, progressive introduction of Area Navigation is planned, that is, RNAV-route supported by satellite technology GNSS which will enable global navigation coverage independent of ground navigation infrastructure.


Initially, the system will be used in en-route navigation and for non-precision type approach, and later also for precision approach as well.


In Europe, the RNAV project was accepted in 1993 by EUROCONTROL Permanent Commission, and in 1996 it was confirmed by EANPG as well.


RNAV-navigation will enable optimisation of the route network and more rational area structure, and increase the capacity of terminal zones and improve the operative efficiency. 


Within EATCHIP, the RVSM
-project was accepted in 1997 in Europe, establishing vertical separation of 1,000 ft between FL 290 and FL 410, that will provide six more flight levels, i.e. additionally increase the capacity and improve countering the flight profiles for operators.

Table 2. Transition plan for Navigation

CURRENT STATUS

· Omega / Loran C

· Nondirectional Beacon (NDB)

· VHF Omnidirectional Range / Distance Measuring Equipment (VOR/DME)

· Barometric Altimetry

· Inertial Navigation System / Inertial Reference System (INS/IRS)

· Instrumental Landing System (ILS)

ICAO – FANS 

· Area Navigation / Required Navigation Performance (RNAV/RNP)

· Global Navigation Satellite System (GNSS)

· Barometric Altimetry

· GNSS Altitude

· INS/IRS

· GNSS Landing System

Figure 2. Transition plan for Navigation

Source: Ibid.

Surveillance


In surveillance, apart from the existing SSR Mode A/C, gradual introduction of Mode S radar in terminal zones and increased density areas is planned.


Mode S radar uses selective interrogation (selection and addressing) and provides establishing of data-links between controllers and pilots.

Table 3. Transition plan for Surveillance

CURRENT STATUS

· Primary Radar / Secondary Surveillance Radar

· Voice Position Reports

· Secondary Surveillance Radar Mode A/C

ICAO – FANS 

· Automatic Dependent Surveillance (ADS)

· Secondary Surveillance Mode A/C / Mode S

· ADS Broadcast

· Required Surveillance Performance (RSP)


Mode S project for ECAC members was accepted in 1994 with the planned deadline of transponder implementation by the year 2001 on the new aircraft i.e. by the year 2003 on all aircraft.


The use of automated ADS systems is planned, for reporting on flight parameters (position) via communications satellites, which will substantially improve the navigation through areas not covered by radar.


Using ADS-B system, the aircraft will periodically transmit their position to other aircraft and ground stations.
Figure 3. Transition plan for Surveillance

Source: Ibid.

Air Traffic Management


The improvement of CNS system and increased application of automation will radically influence the air traffic management system.


The future ATM refers to a wider control concept that includes Air Traffic Service, Air Traffic Flow Management, Airspace management and flight operations.


The operative concept of ATM is based on the functional integration of CNS elements (both ground-based ones and air-borne systems), which requires co-operative approach not only by manufacturers and operators but also by national aviation administrations within single regionally adopted integration programmes.
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The required performance of CNS system is regulated globally according to the already well-established principle of adopting standards and recommendations through amendments to relevant ICAO Annexes, and ICAO has also published special guidance material for the implementation of the future CNS/ATM.


The tasks regarding planning and implementation are delegated under the authority of regional groups.

Reference to Croatia


As a member of ECAC and EUROCONTROL, Croatia participates in the EATMS programme.


In 1998 the air traffic control system in Croatia was commercialised (institutionally harmonised), and by the gradual realisation of the CAN 
-project, the relevant technical elements from EATCHIP
 are being implemented.


The specific problem of Croatia is caused by irrational usage of airspace, mainly for overflights, inherited from the redirection of air routes during the war. This has naturally negative repercussions on the modernisation projects funding sources, and the expansion of infrastructure for air traffic control, and thus also on the participation i.e. dynamics of fulfilling the given conditions within the current European projects.


Therefore, the Civil Aviation Authority should be more involved in reactivating of the current international air routes within the Croatian airspace, but also in marking a new corridor along the coastal line - the Adriatic corridor.


This assumes a certain revision and expansion of the European route network within Air Traffic Flow Management. However, it is no doubt useful both for the international operators as well as in using the area facilities and for taking the load off the current European corridors connecting Western Europe and the Near East.

Conclusion


The advanced CNS/ATM system will improve the manipulation and transfer of information, expand the surveillance by using ADS and improve the accuracy in navigation by the application of GNSS.


The main benefit of using CNS/ATM is in the reduction of aircraft separation and analogue, increase in the space capacity i.e. throughput.


The future CNS/ATM require the implementation of ground intelligent processing systems as support to the increase of traffic volume. The data exchange between the ground system and the air-borne FMS will be direct by means of data-link and ATN.


The advantages of application are multiple, both for the controllers as well as for the pilots, e.g. improved detection of conflicts, improved resolution using computer processing, automatic generation and transfer of flight permit, possibility of faster adaptation to changed traffic requirements, etc.


The air traffic controllers will have better conditions for countering the preferred flight profiles of aircraft, which will contribute to reduction in the operative expenditures covered by the operators.
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� FANS – Future Air Navigation System.


� EATMS – European Air Traffic Management System.


� FMS – Flight Management System.


� EANPG – European Air Navigation Planning Group.


� RVSM – Reduced Vertical Separation Minimum.


� CAN – Croatian Navigation System.


� EATCHIP – European Air Traffic Control Harmonisation and Integration.





