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ABSTRACT

This chapter explores how AI and ML can be applied towards earthquake prediction 
to potentially impact the enhancement in precision and timeliness of the forecast of 
seismic events. The traditional methods have been taking advantage of geological 
data, whereas a data-​driven approach from AI/ML leverages massive data streams, 
historical, and real-​time seismic data. Some of the main ML algorithms used in 
pattern identification for seismic activities include neural networks, deep learning, 
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and SVM. The chapter delves into how these technologies come together with the 
data on geospatially, sensor networks, and real-​time monitoring to produce better 
predictions of earthquakes. Data quality, algorithmic transparency, and the com-
plexity of seismic phenomena are also considered issues. This new area of research 
will well be worth developing to enhance the quality of early warning systems and 
decrease the destructive losses in lives and infrastructures caused by earthquakes.

INTRODUCTION

Earthquakes are among the most destructive occurrences in the natural world. 
Despite large-​scale improvements in geophysical research, scientists have not yet 
been able to ensure proper or accurate prediction of earthquakes. Geological faults, 
seismic waves, and movements of tectonic movements that indicate about the possi-
bility of occurring earthquakes have proved less successful. Indeed, in recent years, 
this cross-​road opened up vast new possibilities in earthquake prediction since it 
provides data driven approaches which could analyze large amount of information 
with unprecedented speed and precision. This chapter goes deep into the role of AI 
and ML techniques into earthquake prediction and continues into the prospective 
possibilities of these techniques toward revolutionizing the field of its improvement 
through accuracy, efficiency, and timeliness of seismic forecasts(Al Banna et al., 
2020).

The need for earthquake prediction cannot be overemphasized. Historical instances 
of the major seismic events have led to catastrophes in loss of life and wide-​scale 
destruction of infrastructure, causing overall economic loss. Early warning systems 
are important because it would help minimize the impact of such disasters by giving 
precious minutes to prepare and evacuate vulnerable areas. However, seismicity is 
an extremely complex process where many interacting variables behave in non-​
linear and partially unpredictable ways, leaving traditional seismology unable to 
develop reliable predictive models. Here, AI and ML come into their own. AI and 
ML techniques have managed to expose subtle patterns and correlations in seismic 
data that were not earlier possible to be observable using conventional methods by 
leveraging on the potential of computational models learned from data.

AI earthquake prediction relies mainly on massive datasets containing both his-
torical and real-​time information regarding seismic events. These datasets are often 
collected through large sensor networks located around boundaries for tectonic plates, 
providing valuable insight into the subsurface movements on Earth. Traditional ways 
of analysis are hindered by the interpretive skills required from the human mind 
and the ability to process only a small fraction of available information. Machine 
learning is designed to perform well on large and complex datasets. This can pro-
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