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: A Machine Learning Model for Earthquake Location
in Permanent Seismic Network

We present NPLoc, a machine learning model designed to accurately locate earthquakes within a permanent
seismic network. This model predicts earthquake origin time, hypocenter, magnitude and its associated un-
certainties as rapidly as possible. This approach uses temporal patterns extracted from earthquakes within
a seismic network and utilizes the Histogram-Based Gradient Boosting method. To validate the robustness
of this approach, we generated a synthetic earthquake bulletin, based on standard seismic network configu-
rations incorporating station distributions with varying amounts of P and S phases and amplitudes for each
earthquake. Temporal patterns (relative differential P and S arrivals) and amplitudes from these events served
as input data, with earthquake location, origin time, magnitude, uncertainties and azimuthal gap as label data.
We constructed three datasets with varying levels of data completeness and assessed the model’s performance
using Mean Absolute Error (MAE) and Median Absolute Error (MedAE). Results demonstrated the model’s
accuracy in predicting event properties, with predicted values closely matching actual ones. Furthermore,
statistical parameters such as uncertainties and azimuthal gap exhibited minimal MAE and MedAE, highlight-
ing the model’s reliability. These findings affirm that NPLoc is robust and effective, even in the presence of
significant missing values, demonstrating the model’s adaptability in handling incomplete data.
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