
Monitoring’2022   

 

 

XVI International Scientific Conference “Monitoring of Geological Processes 
and Ecological Condition of the Environment” 
15–18 November 2022, Kyiv, Ukraine 

 

Mon22-196 
Earth's magnetic field spatial-temporal changes in relation to the 
SARS-CoV-2 virus spreading  

M. Orlyuk (Institute of Geophysics of the NAS of Ukraine), A. Romenets (Institute of Geophysics of 
the NAS of Ukraine), *I. Orliuk (Institute of Geophysics of the NAS of Ukraine)   

SUMMARY 

The results of a study on the possible connection between the spread of the SARS-CoV-2 
virus and the Earth's magnetic field based on the analysis of a large array digital data for 95 
countries of the world are presented. The dependence of the spatial SARS-CoV-2 virus 
spread on the magnitude of the BIGRF Earth's main magnetic field modular induction values 
was established. The maximum diseases number occurs in countries that are located in 
regions with reduced (25. 0-30. 0 μT) and increased (48. 0-55. 0 μT) values, with a higher 
correlation for the first case. The spatial dependence of the SARS-CoV-2 virus spreading on 
geomagnetic field dynamics over the past 70 years was revealed. The maximum diseases 
number refers to the areas with maximum changes in it, both in decrease direction (up to -
6500 nT) and increase (up to 2500 nT), with a more significant correlation for countries 
located in regions with increased geomagnetic field.  
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Introduction 
 
The results of a study on the possible connection between the spread of the SARS-CoV-2 virus and 
the Earth's magnetic field based on the analysis of a large array of digital data for 95 countries of the 
world are presented. Actual data were applied for both the parameters of the geomagnetic field and for 
the corona virus disease which allows in our opinion to obtain reliable results of their interpretation. 
According to numerous studies, the geomagnetic field is one of environmental factors and has a 
significant impact on living organisms, in general, and on human activities, in particular [Wang et.al., 
2019; Orlyuk, Romenets, 2020 and many others]. In the work [Orlyuk, Romenets, 2005] the value of 
geomagnetic field "ecological" norm of a permanent field in the range of 35-55 μT was proposed 
considering the fact that the geomagnetic field on the Earth's surface varies within very wide limits. In 
relation to the permanent magnetic field, not only its limit values, but also the maximum of possible 
staying time in such fields have been introduced in connection with the analysis of people working 
and living conditions at the present time [Standard ..., 2015]. 
 
IGRF geomagnetic field induction spatio-temporal structure. In this work, the quasi-permanent main 
magnetic field of the Earth is analyzed. Its spatio-temporal structure can be characterized by three 
parameters: the absolute B induction magnitude, its horizontal dB/dφ,dƛ and temporal dB/dt gradients. 
Data arrays for characterizing the spatio-temporal structure of the geomagnetic field were created and 
ВIGRF digital maps for the entire globe in 5-year increments for the time interval 1950-2020 and 
average annual values for 2019-2021were constructed. 
Calculation of ВIGRF was performed online with a step of 1°x1° using NASA software [DGRF-IGRF 
Geomagnetic Field Model 1590-2024, international model IGRF-13]. Figure 1 shows the normal 
component of the geomagnetic field of the ВIGRF value for April 2021 (a), and for 1950-2021-time 
interval temporal changes (b) 
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                                   a                                                                           b 
Figure 1 ВIGRF geomagnetic field for April 2021 (а),  and temporal changes for 71 year (1950-2021) 
(b), points - capitals of countries 
 
Maps for different epochs of ВIGRF induction module as a result were developed, as well as 
geomagnetic field maps of the horizontal gradient and temporal changes for given intervals. The 
obtained data were used for the geomagnetic characteristics of different regions of the planet in the 
form of the magnitude of the ВIGRF induction module, the horizontal gradient dB/dφdƛ and the time 
gradient dB/dt. For separate countries digital data values of the geomagnetic field and its components 
were obtained by calculating their average values within country contour. Information of SARS-CoV-
2 peoples disease for countries located in different geomagnetic conditions was used from the official 
website https://www.worldometers.info/coronavirus/#countries. 
The parameters of the USA geomagnetic field are given (the territory is located within 30-50°N and 
80-125° SW) as an example of calculations. The ВIGRF field induction module is within B = 
46000÷56000 nT, dBIGRF/dφ= 4.5nT/km, 70 years field change is -5000 nT, the field time gradient on 
average is dBIGRF/dt= -75 nT/year, and it reaches -100 nTl/year for the last 2 years (2019-2021). 
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The connection of SARS-CoV-2 citizens' diseases with the Earth's magnetic field. 
To analyze the relationship between the citizens SARS-CoV-2 virus incidence and the geomagnetic 
field spatial features statistical data for different periods (25.04.2020; 12.04.2021) was used, for 
describing certain stages of corona virus spreading (before vaccination and during intensive 
vaccination). A table which shows the number of patients and the dynamics of morbidity for 95 
countries of the world was compiled. Digital data about the dynamic’s information of SARS-CoV-2 
diseases spread on the whole planet was used. 
 
The results of research. According to the analysis results, the diseases maximum number falls on the 
areas with the minimum and maximum of the Earth`s magnetic field values i.e. > or ˂ 35000 nT. 
Considering this, at the time of February 7, 2022, the correlation coefficient of the infected citizens 
with the SARS-CoV-2 virus with the BIGRF field is r=0.67 for the South America and southern Africa 
countries, which are located in regions with a field size of 24.0- 35.0 μT, and r=0.30 for the countries 
of North America, Eurasia, northern Africa and Australia with a field of 35.0-60.0 μT. A similar 
dependence is characteristic for the 04/25/2020 and 04/12/2021 time slots. 
It is important to note that in the first approximation, the obtained regularity agrees quite well with the 
authors’ proposal [Orlyuk, Romenets, 2005] concerning the norm of ecologically harmonic 
geomagnetic field within 45±10 μT, especially in relation to its lower limit. 
A more complicated picture is observed when comparing people incidence of SARS-CoV-2 in 
connection with the geomagnetic field temporal change over 71 year, which reach significant values 
both in the direction of decrease and significant increase (see fig. 1b, 2). 

 

 
 
Figure 2 Comparison of the SARS-CoV-2 patients number(right scale, red solid line, dashed line – 
trend line (polynomial approximation by a polynomial of the 5th degree)) with the over 71 years 
geomagnetic field change (left scale in nanoteslas, blue solid line, dashed line – trend line 
(polynomial approximation by a polynomial of the 5th degree)) 
 
As you can see from Fig. 2, the increased number of diseases (25,000÷60,000 per 1 million 
population) is associated with both significant negative and positive geomagnetic field changes, while 
minor changes in range of -2500÷1500 nT are characterized by an insignificant disease number 
(10,000÷15,000 per 1 million population). It can be seen from Fig. 2 that the trend curves of the 
geomagnetic field and the SARS-CoV-2 incidence fully confirm the conclusion about detected 
connection. 
The correlation coefficient of diseases number for the case of countries located in negative 
geomagnetic field dynamics values zones (on April 12, 2021) is r = 0.4, and for regions with positive 
values - r = 0.62, which indicates a connection between parameters under investigation. 
Almost at one time with this work, a fundamental work concerning mortality during the SARS-CoV-2 
pandemic was published by The Institute for Health Metrics and Evaluation, led by Dr. Haidong 
Wang, which concluded that the number of deaths increased by approximately 3 times more than 
official statistics (about 18.2 million for the period 01.01.2020 - 12.31.2021) [COVID-19 Excess, 
2022]. It is very important that regions and countries with different levels of excess mortality are 
completely consistent from their location in relation to the BIGRF geomagnetic field magnitude and its 
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dynamics, which confirms the above correlational dependences for the diseases number of  SARS-
CoV-2.  
 
 

            
 
Figure 3 The number of SARS-CoV-2 diseases in the countries of the world depending on their 
location in areas with negative (a) and positive (b) values of the geomagnetic field dynamics for 71 
year 
 
It is also possible to affirm the existence of a correlational dependence of the diseases number in the 
world on the SARS-CoV-2 virus from the Earth's internal magnetic field and its spatio-temporal 
changes and a slight connection from its modern disturbances due to external sources and solar 
activity. But it`s important to note that the accordance on the qualitative level of the temporal maxima 
of the SARS-CoV-2 diseases manifestation with the relative minima of geomagnetic and solar activity 
may have some hidden connection, because the beginning of the pandemic falls on a complicated 
minimum, which can be considered by minima superposition of 11 - (between 24 and 25) and 110 
(120?) - annual solar activity cycles. It is visually seen that the number of diseases increase correlates 
well with the increase of the 25th cycle solar activity. Note that the "Spanish" pandemic also took 
place approximately 100 years ago during the15th cycle of solar activity growth phase (Fig. 4). 

 
W

 
Figure 4 Solar activity in Wolf numbers (W) according to [https://www.swpc.noaa.gov/products/ 
solar-cycle-progression]. Black curve – month values; purple – averaged month values; black and 
black with a dotted line - the trend of solar activity changes); red shaded areas - the time of 
pandemics appearance and being: "Spanish" (1914-1919) and SARS-CoV-2 (2019 - now) 
 
Conclusions 
 
The dependence of the spatial SARS-CoV-2 virus spreading dependence on the magnitude of the 
modular induction values of the ВIGRF Earth's main magnetic field was established. The maximum 
diseases number occurs in countries that are located in regions with reduced (25.0-30.0 μT) and 
increased (48.0-55.0 μT) values, with a higher correlation for the first case. 
The spatial dependence of the SARS-CoV-2 virus spreading on geomagnetic field dynamics over the 
past 70 years was revealed. The maximum diseases number refers to the areas with the maximum 
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changes in it, both in the decrease direction (up to -6500 nT) and increase (up to 2500 nT), with a 
more significant correlation for countries located in regions with increased geomagnetic field. 
The connection between the SARS-CoV-2 disease process dynamics and solar activity is shown. The 
pandemic beginning falls on the superposition of minima of 11- (between 24 and 25) and 110 (120?) 
annual cycles of solar activity. Herewith the increase of diseases number correlates well with the 
increase in solar activity of the 25th cycle. A similar ratio characterized the "Spanish" pandemic, 
which arose about 110 years ago in the minimum between 14-15 cycles and took place during the 
15th cycle of solar activity growth phase. 
The authors of the study hope that the given actual data about the geomagnetic field condition and 
dynamics at the time of the SARS-CoV-2 virus emergence and spread and the most general patterns 
of interconnection for the planet as a whole will become the basis for further research within 
individual regions and countries. But of course, the main problem of further researches is to find the 
mechanisms of detected link, therefore the presented results are the basis for further common 
researches with scientists of related scientific branch. 
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