
Crowdsourced Detection of Solar-Driven Ionospheric Disturbances Using Distributed Amateur Radio Weak-Signal Networks
Conference poster anchored to the NOAA GOES X9.3 flare of 6 September 2017, peak 12:02 UTC

1. Physics and Sensing Model

This poster frames WSPR and other weak-signal amateur networks as a distributed ionospheric sensor array. The X9.3 flare on 6 Sep 2017 is used as the event
anchor because it produced a strong dayside radio blackout and a clear amateur-radio HF response.

Detection concept
• ingest synchronized WSPR / FT8 spot reports
• normalize SNR using rolling median baselines
• apply frequency weighting so lower bands carry more absorption sensitivity
• combine path collapse and spatial correlation into a W2TAP SDI score

Key relation
Absorption sensitivity scales approximately as 1 / f^2, so 80m is expected to collapse first, followed by 40m and then 20m during a flare-driven D-layer absorption
event.

2. GOES Overlay and Actual Flare Event Response

The center panel uses the official flare timing from NOAA GOES and an event-response display adapted to published amateur-radio observations from 6 Sep
2017. The visual emphasizes the sharp onset near 11:53 UTC and the stronger low-band collapse that followed.

Interpretation
The 80m strip shows the deepest collapse, 40m shows a broad severe absorption signature, and 20m remains usable but measurably degraded. This ordering
matches the published Europe-sector amateur-radio response and the expected D-layer physics.

3. Global Coverage, SDI Readout, and Timeline

The map below uses a true world basemap with heat shading to communicate the global amateur weak-signal activity footprint used by networks such as
WSPRNet. The timeline then compresses the flare into an operator-friendly HF blackout sequence.

Scan for paper

QR encodes the paper file attached in this chat session.

Sources: [1] NOAA SWPC, R3 (X9.3 flare) Radio Blackout on 6 September at 1202 UTC, 2017. [2] N. A. Frissell et al., High-Frequency Communications Response to Solar Activity in September 2017 as Observed by Amateur Radio Networks, Space Weather, 2019. [3] NOAA NCEI, Large Solar Event Detected During Irma, 2017. Event-response waterfall panel is adapted to the official flare timing and the published amateur-radio response trends described in [2]. The world map uses a true geographic basemap with representative WSPR activity shading for poster communication.


