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Background
I Since ancient times, natural disasters such as drought, flood,

earthquakes, volcanic eruptions, storms, and many others, im-
pacted humans, at the cost of many lives.

I Signs of earthquakes include changes in electrical and magnetic
field signals; animal behaviors; changes in water level; and the
analysis of the events which trigger earthquakes (such as rainfall
and human activities).

I Arguably, the method of using these signs to predict natural disas-
ter is too far from being perfect.

Subsequently, we are applying machine learning algorithms to the
physical measurement of solar activity data and frequencies of global
earthquake for possible prediction of earthquake.

Motivations
I Recently, there has been an increase in the use of solar activity

data and machine learning algorithms for accurate predictions in
space studies.

I The hypothesis in the study [2] that suggested solar activity events
have an impact on natural disasters cannot be rejected.

I We are curious to understand (using data and machine leaning
algorithms) if solar activity can influence the natural disaster.

Problem definition
From the first look, both solar activities and earthquakes are unre-
lated events. However, research including [5] has consistently shown
that there is an unambiguous relationship between solar activities and
earthquakes. For example, the study in [1] suggested that the causes
of earthquakes fall into two categories:

Fig. 1: Classification of triggers of earthquakes [1]

Other studies suggested that:
I Earthquakes depend on 11-year solar cycle [5]
I Earthquakes depend on solar activities [5]
I it is possible to use statistics techniques to establish a correlation

between solar activity and earthquake [3]
I it is possible to use machine learning techniques to understand if

solar activity can be a trigger of earthquakes [4]
What is not yet clear is how and to what extent solar activities affect
earthquakes?

Data description
The data to be used in this study have two parts, the first part is the
Earthquake data and the second is Solar Activities data. The Earth-
quake data were divided into nine categories, from lower Richter mag-
nitude until higher magnitude. Solar activities consist of sunspot num-
ber, field magnitude, solar wind speed, proton density, proton temper-
ature, and solar flares, which in turn divided into five categories range
by their classes.

Table 1: Data - physical measurements

Data variables Units

Earthquake Frequencies, range by Richter magnitude
Sunspot number -
Solar wind speed km/s
Field magnitude nT
Proton density N/cm3

Proton temperature Degrees, K
Solar flare Frequencies, range by flare class

Fig. 2: Sunspot number and frequency of earthquakes range by magnitude
and time during two solar cycles(1996 - 2020)

Fig. 3: Solar wind and frequency of earthquakes range by magnitude and
time during two solar cycles(1996 - 2020)

Where I want to go
Temp column: this column will be about where I want to go

ML algorithms being applied in the study
I Linear regression - for finding if data linear or non-linear we used

simple linear regression to the dataset and then to check least
square error:

y = ax + b (1)

R2 =
∑n

i=1(ŷ − ŷ )2∑n
i=1(y − y )2

(2)

I Principal Component Analysis (PCA) - being applied in the dimen-
sionality reduction.

x = Wχ (3)

I K-Nearest Neighbour (KNN) - one of the easiest algorithms and the
training speed is one of the fastest. Can be used for classification
and regression. Uses Euclidean Distance.

D =

√√√√ n∑
i=1

(xi − yi )2 (4)

I Support Vector Machine (SVM), Multiple Regression (MR), Neural
Network

The Scikit-Learn library is being used for implementation as regres-
sion and multioutput regression algorithms.

Preliminary result
The hypothesis that SA influence on EQ cannot be rejected.
The frequency of earthquakes at day is slightly greater than the fre-
quency of earthquakes at night – although some published findings
indicate that the number of earthquakes during day was much less
than that during night [1].
The number of earthquakes with Richter magnitude less than six [4]
increases during the solar cycle falling phase [5].
Trial testing using KNN (Scikit-learn python library) showed a positive
trend for the future use of machine learning.

References
[1] Saied-P. Bijan, N. and M. Somayeh. The effect of solar cycle’s activities on earthquake: a conceptual idea for forecasting. Disaster

Advances, 6:14–21, 2013.

[2] J.J. Love and J.N. Thomas. Insignificant solar-terrestrial triggering of earthquakes. Geophysical Research Letters, 40:1165–1170,
2013.

[3] Harabaglia-P. Troise C. Marchitelli, V. and G. De Natale. On the correlation between solar activity and large earthquakes worldwide.
Scientific reports, 10:1–10, 2020.

[4] Qin-P. Nishii, R. and R. Kikuyama. Solar activity is one of triggers of earthquakes with magnitudes less than 6. In IGARSS 2020-2020
IEEE International Geoscience and Remote Sensing Symposium, pages 377–380, 2020.

[5] Ivanov-Kholodnyi G.S. Odintsov, S.D. and K. Georgieva. Solar activity and global seismicity of the earth. Bulletin of the Russian
Academy of Sciences: Physics, 71:593–595, 2007.


