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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
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Figure 8: Daily and 90-day smoothed time series of minimum RF skip distance and F10.7 solar flux, 2015-2022.
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