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INTRODUCTION

Earthquakes are one of the

most destructive natural

phenomena

Extremely nonlinear or

random phenomenon

No reliable method of

predicting earthquakes.          

 Two approaches [1]:

trend-based

precursors-based

Growing interest in using deep

learning techniques for

predicting earthquakes

1
QUESTIONS

What is the optimal length of

seismic recordings for

classifying high-magnitude

earthquakes?

What is the optimal frequency

(sampling rate) of the seismic

recordings?

2
METHODOLOGY

Split New Zealand earthquake dataset [2] into 2 equal parts:

pre-earthquake waveforms (precursor data)

normal background waveforms

Data Preprocessing

stations filtering

sanitize and normalize seismic waves

Use LSTM

time series data

higher accuracy [1][3][4]

3

ANALYSIS

5
CONCLUSION

6
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Fig. 1 Seismic Waves Sample

Fig.2 Magnitude Distribution Fig.3 Earthquake data plotted

Earthquakes between 2014 - 2018 inclusively

Prediction made 3 sec before an earthquake

5, 15, 30, 45, and 60 seconds of precursor data

2, 5, 10, 20, 25, 50, and 100 Hz downsampled

Fig. 4 Accuracy function - 30 sec, 10 HZ Fig. 5 Loss Function -  30 sec, 10 HZ

Most individual stations

performed poorly (0.5 - 0.55

accuracy)

Highest accuracy achieved was by

an individual station (DCZ) - 

 0,7161

Model performs differently for

different set of years.

Results cannot be considered as

certain.

Results are unsatisfactory in

terms of accuracy.

Overall, 30 seconds ±15 seconds, &

sampling rate of 10 - 20 HZ showed

best results. 

Remarks:

Earthquake prediction remains an

unachievable task[5]

Binary Classification problem

Table 1: Accuracy table based on duration of precursor data and sampling rate.

Dealing with overfitting

Regularization (L2)

K-Fold Cross Validation

K = 5

0.6301 average accuracy

(30 sec 10 HZ)
Fig. 6 5-fold accuracy - 30 sec, 10 HZ

Station by station

Table 2: Results for 30 sec and 10 HZ on all 38 stations individually.

All stations altogether


