Multi-Year Climatology of Large-Scale Traveling lonospheric Disturbances Observed with High
Frequency Amateur Radio Receiving Networks Using a Novel Automated Detection Algorithm

Diego F. Sanchez!2, Nathaniel A. Frissell3, Mary Lou West#, Robert B. Gerzoff>, Mark Fenner!, Gareth W. Perry?, Nick Callahan®, Bill Engelke®, V. L. Harvey’, Philip J. Erickson8, Katherine Cariglia8, Bill Rideout?

1The University of Scranton, Scranton, PA, USA 2New Jersey Institute of Technology, Newark, NJ, USA 3The University of Scranton, Scranton, PA, USA 4Montclair State University, Montclair, NJ, USA ~Applied Statistical Consulting, Atlanta, GA, USA
5University of Alabama, Huntsville, AL, USA “University of Colorado, Boulder, CO, USA 8Massachusetts Institute of Technology, Westford, MA, USA

LSTID Classification

A binary event classification was introduced to distinguish days with physically meaningful disturbance
structure from days with only weak background variability. A day is designated LSTID-active when fitted
amplitude > 33 km, period between 1-5 hr, and R? > 0.35; all remaining quality-controlled days are
designated calm. This threshold was selected by minimizing RMSE between automated and manual

Method

A deterministic and fully automated detection method was then developed to find these LSTID
structures in the amateur ham radio spot data. Images are first trimmed to where LSTIDs are
regularly observed. A function for median absolute deviation rescaling and Gaussian blurring is then
applied to help with edge detecting. For each discrete bin represented in the image, values lower

Abstract

We present a fully automated, deterministic technique for detecting and characterizing Large Scale
Traveling lonospheric Disturbances (LSTIDs) using 14 MHz amateur (ham) radio data. The method
isolates wave periods between 1-5 hours and applies sinusoidal curve fitting to the first-hop skip-
distance edge of observed communication ranges, yielding quantitative estimates of LSTID amplitude,

period, and minimum RF skip distance. Data from the Weak Signal Propagation Reporting Network than the bin are removed. This results in a minimum line tracking the edge for that threshold, the monthly occurrence fractions for 2017. The automated classification reproduces the independent manual
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