ﬁ UNIVERSIDAD NACIONAL MAYOR DE

"4 | SAN MARCOS

Universidad del Perd, Decana de América

S IGP &
\ \ 4 del Perg

Quality improvements to the spectral data acquired from HF multi-static sounding system at

the magnetic Equator

V. Vasquez!, M. Milla?, K. Kuyend', J. Gonzales?, D. Scipion'.

1 Jicamarca Radio Observatory, Instituto Geofisico del Per(, Lima, Perd.
2Seccion Electricidad y Electrénica, Pontificia Universidad Catdlica del Per(, Lima, Perd.
3Facultad de Ingenieria Electronica y Eléctrica, Universidad Nacional Mayor de San Marcos, Lima, Perd.

Abstract l. Introduction

A network of HF radio beacons and receivers for ionospheric sounding has been operating in Peru
since 2016. The purpose of this instrument is to measure the group delay, Doppler shift, power, and
other parameters in order to estimate the regional plasma density as a function of space and time,
this information is crucial for forecasting the occurrence of Spread-F. The HF radar used only one
frequency for transmission and reception that generated interference between different
transmitter stations in the analyzed spectrum. To improve the quality of the spectral data, changes
were made to the operation of the radar. Spectral separation of the transmitted signals was carried
out, followed by the implementation of an algorithm that extracts only the signals of interest from
the measured spectrum, discarding the noisy areas. The procedure for the changes made to the HF

The HF radar is a multi-static continuous wave radar, and it was composed
of three transmitting and six receiving stations, deployed around the center
coast and the Andes region of Peru, operating continuously until December
2022. Nowadays, the radar maintains its three transmitting stations but only
two receiving stations. Figure N°l.

Since 2016, the three transmitters stations used the same two frequencies:
2.72 MHz and 3.64 MHz modulated with a different pseudorandom code,
however, interference from the other transmitters were observed in the ,
obtained spectrum , affecting the signals closer to DC as shown in Figure 2. Figure 1. Map of HF beacon
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system, along with comparisons of the final data, is shown in this work. stations in Peru.

2. Multi-frequency system in HF radar. 3. Procedure of Clustering and Reduction algorithm
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