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Å Investigate the impact of Aeronautical RFI sources on
SKA Phase 1

ÅThis study considers: 1090 MHz (SKA1 -Mid L -Band)

ÅAutomatic Dependent Surveillance Broadcast (ADS -B)

ÅSecondary Surveillance Radar (SSR)

Å Traffic Alert and Collision Avoidance Systems (TCAS)

ÅDetermine at what radius from the telescope receivers
digital saturation in the ADC can occur

ÅSingle telescope receiver:
MeerKAT Measurement + Computational Modelling

Introduction & Background
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MeerKAT Measurements (2019)

~450km

~1300km

Pre-Covid (2019):
Johannesburg / Cape Town

25 th Busiest Air Route in The World
~4.5M Passengers



MeerKAT Measurements (2019)

Az=93.8 ° , El =14.8 °

Az=138.8 ° , El =20.4 °

Az=183.8 ° , El =14.8 °



MeerKAT Measurements (2019)



MeerKAT Measurements (2019)

Saturation points along flightpath

Radii from observer where saturation occurs



1. Introduction & Background
2. MeerKAT Measurements
3. Aeronautical RFI Simulations
4. Single Telescope Receiver
5. SKA Phase 1 MID Frequency Interferometer ( ska -sim -mid )
6. Conclusions & Future Work

Overview



ÅProblem Definition:

ÅGlobal Coordinates:

ECEF(x, y, z) reference frame

Å Local Coordinates:

ENU(e, n, u) reference frame

ÅPointing Vector from local 
telescope observer to
astronomical source

Å Incident Vector between
aircraft and telescope
observer

Aeronautical RFI Simulations

Geocentric longitude and latitude: ‗and ‰

Incident Vector Angle: ɻ

Astronomical Source

Pointing Vector



Aeronautical RFI Simulations



Aeronautical RFI Simulations
ÅA MeerKAT observer was modelled using CST full wave EM solution gain patterns for 

a range of 0 ° to 360 ° Azimuth and 0 ° to 90 ° Elevation pointing angles. 

ÅThe maximum boresight gain is approximately 43 dB, with the first null at ~1.4 °
from boresight.

ÅAircraft DME:1090 MHz modelled as 300 W into a 2 dBi omni -directional 
transponder antenna to produce a Tx power level of approximately +57 dBm. 



Single Telescope Receiver
spfd [dB(W/m 2/Hz)]

Location: CORE

Local Date: 13 March 2019
Local Time: 12pm to 1pm 

Flight Data
FlightRadar24

Time Resolution: ~20s 
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Single Telescope Receiver: spfd

Single Telescope Receiver
spfd [dB(W/m 2/Hz)]

Date: 13 March 2019
Time: 4:30pm to 5:30pm 



Single Telescope Receiver: Saturation Radii
Simulation Saturation Radii compared to 2019 MeerKAT Measurement Results

Computed & Measured
Saturation points along flightpath


