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ABSTRACT 

An earthquake has occurred on the 26 of November in depth of 20km (Mw=6.4). Repetition of precise 

magnetic surveys also brings out local anomalous change which seems closely related to the occurrence of 

earthquakes. In view of recent improvement of measuring techniques, the writer is of the opinion that it is 

not utterly hopeless to detect a geomagnetic change as one of the forerunning effects of earthquake 

occurrences. Recent reports suggest that large magnetic field changes occur prior to earthquakes. Many 

investigators have reported observations of unusual magnetic field behavior associated with seismic 

activity. In this study, we try to predict the exact time of earthquake by studying anomalies in magnetic 

field changes occurs prior to earthquake. Time-dependent local magnetic anomalies are expected to result 

from stress changes that accompany seismic fault failure (Stacey and Johnston, 1972). This earthquake 

provided an opportunity to verify the reality of the seismomagnetic effect. 
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INTRODUCTION                                                                                                                                                                                              
The presence of anomalies in the Earth's magnetic field is one of the predictors of earthquakes that has been 

studied extensively and numerous cases of its observation have been reported. One problem with using this 

predictor is the ambiguity in how seismic anomalies can be separated from the data. Numerous studies have 

also been carried out using terrestrial magnetic field data and satellite data. There is ample practical 

evidence of oscillations in magnetic fields prior to several specific magnetic and electrical ULFs prior to 

the earthquake. Anomalies ULF before several earthquakes such as earthquakes stronger than 5 Richter has 

been reported in various parts of the world. For example, an earthquake near san Francisco (2007) with 

Mw=5.4 showed that magnetic field fluctuations existed in significant numbers with significant amplitudes 

in the region two weeks before the earthquake until the event occurred Also, magnetic field fluctuations 35 

days before the earthquake Oct. 17, 1989 in the region of Loma Pritta in central California with Mw= 7.1 

in 52 km of epicenters, and two weeks before the earthquake, measurements have reported a significant 

increase and the amplitude of these disturbances increased quite abnormally two hours before the 

earthquake and was relatively high. 

                                    Figure 1. Epicenter of Albanian earthquake and location of stations 
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In this study we used one-year period data of ABG,SON, PEG and TAM stations that are mentioned in 

Table (1) in order to study changes in data trend before and after of Albanian earthquake that occurred in 

December of 2019 (Figure 1). PEG and TAM stations are more close to event in comparison of other 

stations. 

Station Name Records period Longitude Latitude Station Location 

ABG 2019/01/01 –2019/12/30 72.87 18.62 Alibag 

SON 2019/01/01 –2019/12/30 66.44 25.11 Balouchestan 

TAM 2019/01/01 –2019/12/30 22.79 5.53 Tamanrasset 

PEG 2019/01/01 –2019/12/30 23.9 38.1 Greece 

 

Methodology                                                                                                                                                                                        

In the present study, a new method has been used to eliminate the effect of factors affecting the Earth's 

magnetic field on the location of magnetometric stations. In this method, after identifying the geomagnetic 

nature of the station in question, or in other words, the repetitive process of daily changes observed at the 

station, the relevant effect of the data is removed. Then, by examining the anomalies that have become 

clearer after the above steps and by removing the existing noise from the daily changes, these are in 

agreement with the seismic activity of the area. Then by separating the noise from the desired signal and 

finally the observed anomaly as much as possible to enhance the usability of the data discussed as a 

predictor of the earthquake. Among the different magnetic components, the H component is more suitable 

for the proposed process than the z and d components. However, other components can also be used 

depending on the geological and geomagnetic conditions of the station. In the present study, to show 

examples of the application of this method, the magnetic and seismic data available in the databaseUsed. 

Initially, for displaying (www.earthquakepredition.gr) the Internet, Greece's country data prediction data 

should remove the values that were recorded 9999 as lacking proper data, which is written in the program 

by averaging the values. Previous and next recruits have been replaced. After selecting the appropriate time 

interval using the available data from each station, the shape of the repetition of the observed values over 

24 hours on different days shows the geomagnetic nature of the desired station. The geomagnetic nature of 

the station shows characteristic curve has been computed for the twelve months in the station for the three 

mentioned magnetic components and the results can be seen in Fig. (2). 
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Figure 2. The characteristic curve without correction in the three mentioned magnetic components for ABG station 

(Y component is Nano-Tesla and X component unit is minute) 

In this study, after drawing magnetic field components and removing daily variations from each of the 

components we can observe earthquake anomalies, in order to better justify the observed anomalies and 

considering the anomalies we magnify 20 (6 November 2019) days before and 7 days (3 December 2019) 

after main event, respectively. According to the studies, each geomagnetic field stations have an inherent 

curve that predict the general magnetic field values over a number of years. By subtracting these values 

from the recorded values, it is possible to obtain purer anomalies at the station at desired times and to 

correlate them with the seismic activity of the study area. Also in order to better detect and diagnose 

magnetic anomalies related to earthquakes D/R ratio will be calculated for each earthquakes then every 

earthquakes with more than 0.6 D/R ratio are considered as precursors. The results are shown in figure 3. 

It is important to note that there is a solar storms occurred in 21 and 22 November (blue vector in figure 3. 

These solar storms could be the reason for the main shock.

 

 

 

Figure 3. The figures show magnetic fields in PEG and TAM stations (are close to event) from 20 days before main 

event until 7 days after it. The left handed figures are without correction and opposite side illustrate after correction. 
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CONCLUSION                                                                                                                                                                                

In the present study, after obtaining the inherent curve and removing it from the data in order to eliminate 

the effect of daily changes in magnetic field on geomagnetic records, the anomalies observed before the 

earthquake have more intensity and differentiation than the original data. Based on the results obtained and 

the processing performed on the magnetic records of the geomagnetic stations in Greece, Algeria  anomalies 

related to changes in the magnetic field have been identified that can be considered as precursors of 

earthquakes. H component is better for detecting magnetic anomalies. Therefore, in order to monitor 

occurred changes in characteristic curve method and its application in magnetic precursory studies, 

magnetic fields for H component have been compared for row and processed data. Also, anomalies 

pertained to earthquakes are in figure 3. 
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