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Future Perspective



Preventive Mechanism: DME-DME

Preventive mechanisms : DME – DME Navigation:

State Responsibilities: ICAO ANC/12:

Recommendation 6/8 – Planning for mitigation of global navigation satellite system

vulnerabilities That States:

….

f) where it is determined that terrestrial aids are needed as part of a mitigation strategy,

give priority to retention of distance measuring equipment (DME) in support of inertial

navigation system (INS)/DME or DME/DME area navigation, and of instrument landing

system at selected runways.



GPS Outages in the Region

• As seen in the above picture there are lots of GPS problem especially
in the South East and middle of the country.

• Thats why we have selected these two airports, Van and Gaziantep in
the region as pilot Project of DME-DME navigation procedure as
complementary to the present aids.



Van and Gaziantep Airports



Some of the highest mountains in Türkiye are located in the South part of Van Ferit Melen Airport.

Elevation of the airport is : 1670 m

Geography of Van Ferit Melen Airport



Van Ferit Melen Airport



Van Ferit Melen Airport



Van Ferit Melen Airport

Firstly, ESENK 1A, BEYAZ 1A and ZELSU 1A procedures were created on DEMETER. At

the beginning, there was a DME (Id name: Van) in this area. In order to obtain satisfactory

results, two more DMEs (DME-1 and DME-2) were created. Then, simulation was runned.



Van Ferit Melen Airport



Van Ferit Melen Airport



Van Ferit Melen Airport



Van Ferit Melen Airport

Determinations of DME Locations



Van Ferit Melen Airport



Gaziantep Airport is close to Syria border.

Second Application: Gaziantep Airport



Gaziantep Airport



Gaziantep Airport

Waypoints on STAR-3 were defined one by one. Each procedure was implented and result of each

procedure analyzed.



Gaziantep Airport

All procedures in STAR-3 for Gaziantep Airport were created and the result is:



Gaziantep Airport



Gaziantep Airport

Waypoints on STAR-5 were defined one by one. Each procedure was implented and result of each

procedure analyzed.



Gaziantep Airport

All procedures in STAR-5 for Gaziantep Airport were created and the result is:



Coordination During Flight Checks

• Before the all flight inspections of our NAVAIDs equipments, in order to
prevent, at least minimize the adverse effects of possible interference
sources which may cause unintentional GPS outages, we contact in advance
by correspondence to relevant authorities and system operators for critical
regions in Türkiye.

• However in some regions we are not able to maintaintain stable GPS signals
as the interfering sources are located out of country borders.



Future Perspective

In conclusion, the rising concern of GNSS outages, particularly GPS spoofing,

demands a harmonised, collaborative, and holistic approach to monitoring and

safeguarding navigation systems.

Civil-military coordination, enhanced cooperation among states and

stakeholders, and the implementation of countermeasures are essential steps in

mitigating the impact of GNSS outages.



Thank You

Questions?
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