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development Of near-rea I_t| me (N R ) |Onospher|c Figure 1: Fourteen station locations across the South Pacific were used for testing the ionospheric anomaly detection method. Three stations, LAUT,
AUCK, ARHT are used as training for the LSTM prediction model.
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monitoring of potential disturbances due to natural or
anthropogenic events on Earth. Our previous research has Filtered TEC time series data is available from fourteen stations in the

shown the success of implementing an LSTM-based GUARDIAN network between 2023-01-01 to 2023-07-01. Filtered TEC time
algorithm to detect a local AGW disturbances in the series data from three stations, LAUT, AUCK, and ARHT, between 2023-01-
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. . . . . . . Figure 5: There is a visible disturbance in the data set, outlined with the red box, at the LAUT station
distributed across the South Pacific, searching across a predictions for the network of fourteen stations between 2023-05-01 to 2023- scross four sateltes: C201M, C222M, R852, RE59. Unfortunately only the LAUTC20IM TEC

. . . measurements exceeded the error threshold of 30 and alerted to an anomaly. After the phase
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raised from this event.
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50— — 1 ” - detection above. Frequencies are primarily in the gravity wave location of the anomalous detection.
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Observation of seismic AGWs disturbing the ionosphere with GNSS has been proven by Trained Threshold ™,

extensive studies using TEC measurements from GNSS observation data to detect AGW
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K is a constant, approximating the plasma frequency (= 40.308193m’s™%), fi are the Test data is streamed in 10-minute intervals with b-minute overlaps, simu- = =} 1 mHz highpass dTEC [TECU] detection above. Frequencies are primarily between 1-2 mHz with  location of the anomalous detection.
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lating a real-time data stream scenario.
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Figure 14: This is an example of an anomaly detection on 2023-06-27 between 09:30 to 13:00 UTC. In total,
9 signals were flagged as anomalous, 2 from the station FTNA, and 8 from station LAUT, and 5 from
station SAMO. Signals were across BeiDou, GPS, and Galileo constellations.
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Of note is the re-occuring anomaly detection between the UTC hours F‘ e h“5 i ) T L TR ongiuce 1e6
) igure 15: This shows t e analysis for the anomalous Figure 16: This shows the slant TEC IPP
of 8:00 to 13:00 at stations FTNA, LAUT, and SAMO. The three s

detection above. Frequencies are primarily between 1-2 mHz with  |ocation of the anomalous detection.
examples shown in Figures 8, 11, and 14 reflect examples of this the exception of LAUT-C219M which exceeds 4 mHz into the

. : : : : : acoustic wave range and TECU amplitudes in the £+ 3-4 range.
disturbance. This disturbance location is consistently over and to the
north of Samoa and Fiji.
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