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ABSTRACT 
Solar flares and earthquakes can seriously affect people's health. This article studies the 
interdependence of solar flares, earthquakes, cardiovascular and hypertensive diseases according to 
ambulatory monitoring. High arterial blood pressure (HABP) is an obvious consequence of solar flares 
and earthquakes in Central Asia, Kazakhstan, Almaty, and Taldykorgan. Many natural disasters are the 
result of solar flares (from M to X class) and earthquakes (with a magnitude of 2.0 to 6-7 on the 
Richter scale (MMS)). We monitored the influence of solar flares and earthquakes in the city of 
Taldykorgan on people suffering from cardiovascular diseases and HABP during the 2013-2014 
period.During the experiment, all participants of ambulatory monitoring, daily visits to doctors and 
periodic relapses were recorded. 

Keywords:Solar Flares,Earthquake, Cardiovascular, Hypertensive, Natural Disaster, Daily 
Monitoring,Arterial Blood Pressure,CardiovascularDiseases 

INTRODUCTION 
Solar activity (SA) especially influences cardiovascular diseases activity and increase in arterial 
pressure. It intensifies weather and climate phenomena, cyclonic activity, and the general critical 
atmospheric processes perturbation. Bad weather is characterized by sharp drops in temperature and 
pressure, strong winds such as hurricanes, typhoons, and tornadoes. All other manifestations of natural 
phenomena are aggravated, such as rockfalls, landslides, avalanches, icefalls, floods and hydrological 
disasters, earthquakes, droughts, and fires. 

Chizhevsky (1973) very correctly noted in his works that solar activity itself, usually, is not "the main 
factor" of those disasters that occur near the peaks of SA, and that therefore it is erroneous to consider 
SA the main cause of burst of accidents at the peaks of SA. 
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SA also significantly influences the biological behavior of humans and animals, since all living 
organisms live on solar energy. It causes an aggravation of social conflicts, epidemics of various 
diseases and an increase in inadequate actions of people, especially under complicated conditions 
ascribed tospontaneous forces of nature. It is not just the increase in a number of erroneous actions, 
but "erroneous actions with heavy consequences". Thus, the energy of the Sun affects natural 
phenomena through many "channels" of accidents interrelationship. All these processes are very 
complex and become visible only after the catastrophe has already occurred (Buyanov, 2014). 

Peaks of solar activity are an additional factor increasing accidents. The influence of this factor on 
processes with a small margin of stability and the state of all environments is particularly sensitive in 
the present period. All the "environments" of a person are as follows: "natural" (general), 
"technological" (all objects of technology, including domestic animals and cultivated plants), 
"universally human" (all people and relationships between them), "intra-human" (a concrete person), 
as well as processes and states (including spontaneous ones) being at the borderline of all these 
environments. All these environments are influenced by SA. 

In recent years, it became clear that a number of spatial factors influences humans and causes changes 
in the planet's magnetosphere by affecting it with solar corpuscular streams. These factors include, 
inter alia, infrasound, which is an acoustic oscillation of a very low frequency. It appears in the auroral 
zones, at high latitudes, and extends to all latitudes and longitudes, that is, it is a global phenomenon. 
After 4-6 hours from the beginning of a global magnetic storm, the amplitude of oscillations at 
medium latitudes increases smoothly. After reaching the maximum, it gradually decreases within a few 
hours. Infrasound is generated not only in the auroral zones but also during hurricanes, earthquakes, 
volcanic eruptions, so that in the atmosphere there are constantly these oscillations, which are 
overlapped by oscillations associated with a magnetic storm (Vitinsky, Kopetsky, &Kuklin, 1986; 
Vladimirsky, Sidyakin, Temuryants, Makeyev, &Samokhvalov, 1995). 

It is noted that the worsening of the condition of patients is manifested as much as possible, first, 
immediately after a solar flare and, secondly, with the onset of a magnetic storm. This is because after 
about 8 minutes from the beginning of a solar flare, sunlight (as well as X-ray radiation) reaches the 
Earth's atmosphere and causes processes that affect the functioning of an organism, and about 24 hours 
later the Earth's magnetospheric storm begins (Miroshnichenko, 1981; Pudovkin, Raspopov, 
&Kleymenova, 1975). 

The effect of heliogeophysical perturbations was found for patients with one of the most common and 
dangerous forms of cardiovascular pathology: myocardial infarction. This sudden-onset and reliably 
diagnosed disease are easier to compare with different cosmophysical indices. The first such 
comparisons, made in the early 60-ies of the past century showed that morbidity, complications and 
mortality increase in magnetically perturbed days in comparison with magnetically quiet days in 1,5-2 
times. Increases in morbidity and mortality also show a connection with changes in Wolf numbers, so 
that these indicators manifest an 11-year activity cycle. We can list diseases for which such connection 
is reliably established: hemorrhagic diathesis; pneumonia, chronic bronchitis, bronchial asthma; 
diseases affecting ocular organs such as glaucoma and purulent keratitis; dermatoses (eczema and 
neurodermatitis); various types of obstetric pathology including late toxemia of pregnancy; 
Bekhterev's disease; some complications after surgery (Agadzhanyan, Marachev,& Bobkov, 1999). 
The spatial impact is found at all levels of biological organization, from the simplest cell to the 
neurophysiological processes of the human brain. 

The sensitivity of the nervous system to heliogeophysical effects has been known for a long time. 
More than half a century ago, it was found that the time of a person's reaction to a sudden change in a 
situation depends on the geomagnetic activity. At one time, this effect seemed completely improbable 
to uninformed skeptics. The study of traffic accident statistics showed the dependence of the risk of 
such accidents on the increase in storm strength (Konradov, Kolomiytsev, Ivanov-Kholodny, &Petrov, 
2005). 

METHODOLOGY 
Studies in different countries have shown that the number of accidents and injuries on transport 
increases during solar and magnetic storms, which is explained by changes in the activity of the 
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central nervous system. At the same time, the response time to external light and sound signals is 
increased; it makes appear sluggishness and slowness, mental acumen gets worse, the probability of 
making wrong decisions increases. Observations of the influence of magnetic and solar storms on 
patients suffering from mental illnesses, in particular, manic-depressive syndrome, were conducted. It 
was found that with high solar activity maniac phases in such patients prevailed, and at low solar 
activity depressive phases prevailed. There was a clear connection between treatment demand for 
psychiatric help and perturbation of the Earth's magnetic field. On such days, the number of cases of 
suicide increases, which was analyzed according to the data of emergency medical service calls 
(Nikityuk & Alpatov, 1979). 

The analysis of the literature shows that a sick organism and a healthy one react differently to changes 
in spatial and geophysical conditions. On days characterized by changes in spatial and geophysical 
conditions, ill, weakened, tired and emotionally unstable people have worse indicators of energy, 
immunological protection and the state of physiological systems. In addition, such people are affected 
by mental stress. A mentally and physically healthy organism is able to rebuild its internal processes in 
accordance with changed environmental conditions. 

Recent scientific research confirms a connection between high energy charged particles in the 
ionosphere and earthquakes. A study conducted in 2008 by Jann-Yeng Liu, from the Center for Space 
and Remote Sensing Research in Chung-Li, Taiwan, examined more than 100 earthquakes with 
magnitudes of 5.0 or larger in Taiwan over several decades. The results indicate that almost all of the 
quakes down to a 35 km depth were preceded by distinct electrical disturbances in the ionosphere 
(Deyhle et al., 2010). 

The environmental scientist Neil Cherry (2001) reviewed a large number of studies that identified 
significant physical, biological and health effects that are associated with changes in Solar and 
Geomagnetic Activity (S-GMA). He suggested that the Schumann Resonances (SR) frequencies that 
link solar and geomagnetic activity are what link solar activity to the effects on human health and 
behavior. The SR have ultra-low frequency peaks at 7.8Hz, 14, 20, 26, 33, 39, 45, and 51 Hz, which 
closely overlap with the human brain (Deyhle et al., 2010). 

Research by Burch et al. (1996) and Rapoport et al. (1998) gives evidence that the melatonin levels are 
reduced during increased solar and geomagnetic activity. In rats, seasonal melatonin levels were 
correlated with the seasonal variations in the Earth’s geomagnetic field (Bartsch et al., 1994). Diseases 
like cancer, neurological disease, acute heart disease and heart attacks are all related to melatonin 
levels that are too low, as is accelerated aging. In the daily cycle, the blood pressure, heart rate, 
neurological, cardiopulmonary and reproductive functions are affected (Deyhle et al., 2010). 

The idea of a verification of biological activity of electromagnetic fields arose almost immediately 
after the main mechanisms of solar activity effect on the protective layers of the Earth were identified. 
However, at that time, most researchers were convinced that low-frequency electromagnetic fields 
could not cause any reactions from living organisms because the energy of such influences is much 
less than the energy per unit of the degree of freedom of thermal motion of molecules. Therefore, the 
question of the biological activity and environmental significance of natural electromagnetic fields 
was automatically withdrawn from consideration.Thus, the accumulation of experimental data on the 
effect of non-thermal intensity electromagnetic fields was slow and extremely difficult. Experimental 
data on the high sensitivity of living organisms to such effect were perceived by the scientific 
community with skepticism. The situation changed after publications of A.S. Presman (1968). He 
summarized the experimental data available at that time and advanced three fundamentally important 
postulates that became basic in the subsequent development of a new branch of modern biophysics 
such as the electromagnetic biology of non-ionizing radiation. Briefly, they can be formulated as 
follows: natural and technogenic electromagnetic fields affect biological processes; internal 
electromagnetic fields of living organisms participate in the regulation of biological processes; 
electromagnetic fields take part in communication between organisms. This approach led to the 
emergence of a concept about the information role of electromagnetic fields in the biosphere, which 
received a serious experimental justification. Currently, there is a huge array of data, indicating the 
connection of terrestrial processes with solar activity. The list of such phenomena is constantly 
expanding. Now it is extremely clear that this scientific problem is a classic example of 

 Submit Date: 05.07. 2018, Acceptance Date: 22.08.2018, DOI NO: 10.7456/1080SSE/367 
Research Article - This article was checked by Turnitin 

Copyright © The Turkish Online Journal of Design, Art and Communication



The Turkish Online Journal of Design, Art and Communication - TOJDAC  
ISSN: 2146-5193, September 2018 Special Edition, p.2885-2902

interdisciplinary efforts of scientists of different profiles such as biologists, physicians, physicists, 
chemists, historians, etc. New data on this issue and interdisciplinary problems are published in 
specialized scientific journals and discussed in monographs (Agadzhanyan & Vlasova, 1992; Bingi, 
2002; Vladimirsky, Sidyakin, Temuryants, Makeyev,& Samokhvalov, 1995; Vladimirsky, 
Narmansky,& Temuryants, 1994; Vladimirsky & Temuryants, 2000; Vladimirsky, Temuryants, 
&Martynyuk, 2004). 

However, despite plenty of established facts that testify to the connection between biological processes 
and solar activity, the physical and biological mechanisms responsible for the realization of such a 
connection remain unclear. Ultimately, the crux of the problem is to find answers to the two most 
important questions: which ecological factors controlled by solar activity have a direct effect on 
biological systems and what are the biological mechanisms that determine the variety of reactions of 
living organisms to the impact of these factors? The answer to the first question is now more or less 
clear and lies in the field of solar-terrestrial physics. There are two main channels of influence: 
through changes in shortwave radiation and the ionosphere (solar activity) and through changes in the 
solar wind, i.e. the magnetosphere (geomagnetic activity). In the first case, the effect is summed over 
the entire solar disk (in all active zones); in the second case, the effect is limited to the narrow active 
zones of a solar hemisphere with a delay of 2-4 days. 

In a habitat, a set of factors influences living organisms. A number of factors, such as electromagnetic 
fields of extremely low frequencies, penetrate into the lithosphere and hydrosphere, influencing 
virtually all living organisms of the biosphere. Other factors can influence only on limited spaces and 
their parameters are highly dependent on the state of the atmosphere (radio frequency electromagnetic 
background, infrasound, electric field, ultraviolet radiation, etc.). In this connection, it is important to 
note that the reactions of living organisms have been experimentally detected for magnetic fields 
beginning with picotesla units (Qin, Evans, Yamanashi, Scherlag,& Foreman, 2005). The biological 
effects of electromagnetic fields of extremely low frequencies (less than 300 Hz) are found at all levels 
of the organization of living systems. A number of good reviews and fundamental monographs are 
devoted to this problem (Bingi, 2002; Temuryants, Vladimirsky, Tishkin, 1992). 

One of the magnetosensitive systems of the body is the cardiovascular system, and its functional 
changes are most likely the result of a disturbance of oxygen transport in tissues. Weak magnetic 
fields, depending on the experimental conditions, may have an arrhythmogenic effect on cardiac 
function (Kuznetsov, Kshutashvili, Kolokolov, &Lazarev, 1990) or reduce the heart rate variability 
(Sastre, Cook, &Graham, 1998). In both cases, this is considered as an unfavorable factor, indicating 
the hard work of regulatory mechanisms that control the work of the heart.     

For the period 2013-2014 in the Taldykorgan city hospital, on the average, the total number of 
patients’ visits was between 160 and 240 people per day. Among these visits, an average of 55-60 
people’s visits concerned cardiovascular diseases and arterial blood pressure drops, which was 
approximately 30-40 percent of the total patients’ visits. It is known that the likelihood of an increase 
in arterial pressure andincidence of cardiovascular diseases increases after solar flares and earthquakes 
(Agulova, 1998; Gurfinkel & Orayevsky, 1996; Lyubimov, 1998). 

Recently, in some studies, in which monitoring was conducted, reports about the increase in arterial 
pressure andcardiovascular diseases during solar flares and earthquakes were made. They often say 
that increase in arterial pressure is accompanied by tachycardia (150 beats/min) (Agulova, 1998; 
Gurfinkel & Orayevsky, 1996; Lyubimov, 1998). 

This article uses the statistics of such specific social phenomena as daily patients' emergency calls, 
where mathematical methods of time series analysis were applied. The chronology of patients with 
cardiovascular diseases and high blood pressure was made. The description of patients, statistics, 
comparison of earthquakes and solar flares are represented there. 

We took data on cardiovascular diseases and high blood pressure in Taldykorgan for each month of the 
2013-2014 period to make its chronobiology. 
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FINDINGS 

Daily Monitoring of Cardiovascular Diseases and Cases of High Blood Pressure During Solar 
Flares and Earthquakes 

!  
Figure 1. Flares, Earthquakes, and Calls for January 2013. 

Let's take the results of monitoring for 2013.In January of that year, according to the results of our 
monitoring, the number of patients who made emergency calls concerning cardiovascular diseases and 
high blood pressure was 42-60 people per day (on 01/02/04/06/07/10/11/12/13/19/25/26/27/29 of 
January), and on 03/04/05/07/08/09/11/ 14/15/16/17/18/20/21/22/24/30/31 of January of that year 
more than 60-85 people applied for medical help. 
03/05/06/07/08/09/10/00/02/13/14/15/16/17/26/29 of January were days with solar flares, and 
03/06/12/13/15/16/19/21/22/24/26/28/29/30/31 of January were accompanied by earthquakes(Figure 
1). 

!  
Figure 2.Flares, Earthquakes, andCalls for February 2013. 

In February of 2013, according to the results of our monitoring the number of patients who made 
emergency calls concerning cardiovascular diseases and high blood pressure was an average of 42-50 
people per day (the minimum), and the maximum reaches more than 50-71 people who applied for 
m e d i c a l h e l p . T h e m o n i t o r i n g d a t a a l s o s h o w t h a t s o l a r f l a r e s o n 
02/03/04/05/06/08/10/14/15/16/17/18/19/21 of February were accompanied by earthquakes (Figure 2). 
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!  
Figure 3.Flares and Calls for March 2013 

In March of 2013, the data of our monitoring showed that the minimum number of patients who made 
emergency calls concerning cardiovascular diseases and high blood pressure was 38-40 people per day 
(07/08/29/31 March). On the other days of March, more than 41-70 people applied for medical help. 
Solar flares were recorded on 01/05/06/07/11/12/13/14/15/16/17/18/19/20/21/22/26/28 of March. On 
01/03/05/06/07/11/12/13/14/15/16/17/18/19/20/21/22/26/27 of March, they were accompanied by 
earthquakes (Figure 3). 

!  
Figure 4.Flares and Calls for April 2013 

In April of 2013, according to the results of our monitoring, the number of patients who made 
emergency calls concerning cardiovascular diseases and high blood pressure was 33-78 people per 
day. M-class solar flares were observed on 03/04/05/07/09/10 of April, and on 11/12 of April, there 
were X-class solar flares. On 15, 21, 24, 29 and 30 of April, they were accompanied by earthquakes of 
a magnitude of 4-5 (Figure 4). 
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!  
Figure 5. Flares and Calls for May 2013 

In May of 2013, our monitoring showed that the number of patients who made emergency calls 
concerning cardiovascular diseases and high blood pressure was 25-52 people per day. M-class solar 
flares were observed almost every day except on 07/28/30 of May, whereas on 
02/03/10/12/13/17/20/24/26 of May they were accompanied by earthquakes of a magnitude of 4-6 
(Figure 5). 

!  
Figure 6.Flares and Calls for June 2013. 

The data analysis of our monitoring showed that in June the number of patients who made emergency 
calls concerning cardiovascular diseases and high blood pressure was 33-78 people per day. M-class 
solar flares were observed on 03/04/05/07/09/10 of June, whereasX-class solar flares were observed 
on 11/12 of June and in the period from 13 to 30 of June they were accompanied by 
earthquakes(Figure 6). 
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!  
    Figure7.Flares and Calls for July 2013. 

In July, according to the data of our monitoring, the number of patients who made emergency calls 
concerning cardiovascular diseases and high blood pressure was 32-62 people per day. Solar flares and 
earthquakes were observed almost every day except on 12/13/22/23/31 of July (Figure7). 

!  
    Figure 8. Flares and Calls for August 2013 

In August of 2013, the number of patients who made emergency calls concerning cardiovascular 
diseases and high blood pressure was 27-65 people per day. M-class and X-class solar flares were 
observed from 10 to 23 and from 29 to 31 of August, and on 12/03/04/17/08/09/24/25/27/28/30/ of 
August they were accompanied by earthquakes (Figure8). 

!  
Figure 9. Flares and Calls for September 2013 

In September of 2013, according to the data of our monitoring, the number of patients who made 
emergency calls concerning cardiovascular diseases and high blood pressure increased and was 36-72 
people per day. M-class solar flares were observed from 01 to 06 of September as well as on 
18/21/24/29/30 of September. On 06/08/11/14/15/17/19/20 of September they were accompanied by 
earthquakes(Figure9). On 25, 28 and 30 of September powerful X-class solar flares were observed. 
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!  
Figure10. Flares and Calls for October 2013 

In October of 2013, the number of patients who made emergency calls concerning cardiovascular 
diseases and high blood pressure was 42-52 people per day. M-class solar flares occurred almost every 
day and were accompanied by earthquakes(Figure10). 

!  
    Figure11. Flares and Calls for November 2013 

In November of 2013, according to the data of our monitoring, the number of patients who made 
emergency calls concerning cardiovascular diseases and high blood pressure was 33-78 people per 
day. M-class solar flares occurred on 08/10/23 ofNovember, whereas X-class solar flares occurred on 
6 ofNovember and in the period from 1 to 29 of November they were accompanied by earthquakes 
(Figure11). 

!  
Figure12.Flares and Calls for December 2013 
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In December of 2013, the number of patients who made emergency calls concerningc ardiovascular 
diseases and high blood pressure was 44-74 people per day. Solar flares were observed almost every 
day except on 06 of December, and on 01/05/08/09/13/16/17/23 of December, they were accompanied 
by earthquakes (Figure12). 

!  
Figure13. Flares, Earthquakes, and Calls for January 2014 

In January of 2014, the diagram clearly showed an undulating line indicating patients’ visits 
concerning cardiovascular diseases and high blood pressure(according to the record of emergency 
calls in the city of Taldykorgan). Solar flares occurred on 07/08/14/15/16/27/28/30/31 of January of 
that year. The maximum number of patients who made emergency calls concerning cardiovascular 
diseases and high blood pressure was 58-74 people per day (on 01/06/25/26/30 of January of 2014), 
whereas the average number of patients with such diagnosis per day was 39-54 (Figure13). 

!  
Figure 14.Flares, Earthquakes, and Calls for February 2014 

In February of 2014 (Diagram14), the diagram clearly showed an undulating line indicating patients’ 
visits concerning cardiovascular diseases and high blood pressure. Solar flares occurred on 
01/02/03/04/16/05/06/09/31 of February of that year. The maximum number of patients with such 
diagnosis was 60-79 people per day (on 02/03/06/07/08/09/12/13/15/17/18/19/20/22/25/26/27/28 of 
February). The average number of patients in the emergency state per day was 39-59 (on 
01/02/03/04/09/11/14/15/16/21/23/24 of February) (Figure14). 
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!  
Figure 15. Flares, Earthquakes, and Calls for March 2014 

In March of 2014, according to our data, the number of patients who made emergency calls 
concerning cardiovascular diseases and high blood pressure was 43-85 people per day. Solar flares 
were observed on 10/11/12/13/20/25/27/28/2930/31 of March, whereas M-class solar flares were 
observed on 02/10/14/16/17/19/21/22/29/31 of March and were accompanied by earthquakes 
(Figure15). 

!  
Figure16. Flares, Earthquakes, and Calls for April 2014 

In April of 2014, according to the monitoring data, the number of patients who made emergency calls 
concerning cardiovascular diseases and high blood pressure was 38-88 people per day. Solar flares 
were observed from 01 to 14 and on 24/28 of April, whereas M-class solar flares were observed on 02 
and 16/18 of April and were accompanied by earthquakes (Figure16). 
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!  
Figure17. Flares, Earthquakes, and Calls for May 2014 

In May of 2014, according to the data of our monitoring, the number of patients who made emergency 
calls concerning cardiovascular diseases and high blood pressure was 42-78 people per day. C-class 
solar flares occurred on 06/07/08 and on 24 of May. Earthquakes were observed on 
01/04/05/11/12/13/16/17/20/24/25/27/28 and on 31 of May (Figure17). 

!  
Figure18. Flares, Earthquakes, and Calls for June 2014 

In June of 2014, the number of patients who made emergency calls concerning cardiovascular diseases 
and high blood pressure was 38-62 people per day. C-class solar flares occurred on 
03/06/10/11/12/13/14/15/16 and on 23 of June; M-class solar flares occurred on 10-11 of June. On 
01/03/06/09/10/13/04/17/18/09/20/21/24/28 of June, they were accompanied by earthquakes 
(Figure18). 
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!  
Figure19.Flares, Earthquakes, and Calls for July 2014 

In July, according to the data of our monitoring, the number of patients who made emergency calls 
concerning cardiovascular diseases and high blood pressure was 31-66 people per day. M-class solar 
flares occurred on 01/02/08/09/11/31 of July, and on 02/08/09/11/15/17/19/20/24/26/27/30 of July, 
they were accompanied by earthquakes (Figure19). 

!  
Figure20. Flares, Earthquakes, and Calls for August 2014 

In August of 2014, the number of patients who made emergency calls concerning cardiovascular 
diseases and high blood pressure was 38-68 people per day. In August, the number of days with solar 
flares was 6(01/21/22/24/25/26), which also were accompanied by earthquakes (Figure20). 
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!  
Figure 21. Flares, earthquakes, and calls for September 2014 

In September 2014, according to the data of our monitoring, the number of patients who made 
emergency calls concerning cardiovascular diseases and high blood pressure was 41-70 people per 
day. Solar flares were observed on 03/06/09/10/11/12/14/18/24/27/28 of September, and on 
02/03/05/06/09/14/18/24/27/28 of September, they were accompanied by earthquakes (Figure21). 

!  
Figure22. Flares, Earthquakes, and Calls for October 2014 

In October of 2014, the number of patients who made emergency calls concerning cardiovascular 
diseases and high blood pressure was 39-71 people per day. C-class and M-class solar flares occurred 
on 02/09/14/16/19/20/21/22/23/24/25/26/27/28/29/30 of October; and on 02, 13, 16, 27, 28, 29, 30 of 
October they were accompanied by earthquakes (Figure22). 
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!  
Figure23.Flares, Earthquakes, and Calls for November 2014 

In November of 2014, according to the data of our monitoring, the number of patients who made 
emergency calls concerning cardiovascular diseases and high blood pressure increased up to 80 people 
per day. Solar flares were observed on 03/04/05/07/09/15/16 of November and on 
03/05/08/11/14/17/18/19/21/24/26/28 of November they were accompanied by earthquakes 
(Figure23). 

!  
   Figure 24. Flares, Earthquakes, and Calls for December 2014 

In December of 2014, the number of patients who made emergency calls concerning cardiovascular 
diseases and high blood pressure was 43-69 people per day. C-class solar flares occurred on 
01/04/05/13/14/17/19 of December, whereas M-class solar flares occurred on 20 of December and 
were accompanied by earthquakes (Figure24). 

A modern array of experimental data makes it possible to make the following generalizations about the 
biological activity of weak electromagnetic fields of extremely low frequencies. The effects of low-
frequency magnetic fields are found at all levels of organization of living organisms. The following 
physiological systems are the most sensitive to this factor: nervous, neuroendocrine, immune, diffuse 
endocrine (APUD system) and cardiovascular. 

The main features of the influence of low-frequency magnetic fields, as a non-damaging factor, on the 
level of the whole organism are as follows. First, changes in physiological and metabolic parameters, 
in the overwhelming majority of cases, occur within the framework of the physiological norm of 
reaction to usual weak or moderate stimuli. These changes are nonlinearly dependent on the 
frequency-amplitude and space-time exposure characteristics of electromagnetic fields. Secondly, a 
complex of functional changes caused by the effect of weak electromagnetic fields indicates the 
activation of systems of nonspecific adaptation of an organism, which leads to an increase in its 
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resistance to the influence of other factors. Thirdly, the effect of low-frequency electromagnetic fields 
has a pronounced synchronizing character over a wide range of periods of biological rhythms. 
Fourthly, the general nature of the adaptive response of an organism to the effect of low frequency 
electromagnetic fields depends on the initial functional state of an organism and its individual and 
typological (constitutional) characteristics. 

Recently, it was believed that the flux of radio emission from the Sun and its variations are so small 
that they cannot exert any effect on living organisms. However, in recent decades, the hypersensitivity 
of living organisms to the effect of electromagnetic waves in the millimeter range of nonthermal 
intensity (less than 10 mW · cm-2) has been reliably shown, with pronounced resonant effects (Betsky, 
Kislov,& Lebedeva, 2004). A number of researchers note that the minimum threshold values of the 
intensity of electromagnetic waves in the millimeter range, at which any reaction of a living organism 
is recorded, lie in the range from 10-19 to 10-20 W • cm-2 • Hz-1 (Sitko & Mkrtchan, 1994). Such 
incredibly low threshold levels are not always found in independent studies, and there are fierce 
disputes about this. However, despite the fact that much remains unclear in this matter, most 
researchers share the view that the discovery of high biological activity of electromagnetic radiations 
of extremely high frequencies allows us to reinterpret some biophysical principles of the organization 
and regulation of biological processes. 

Experimental detection of the biological activity of weak (very weak) electromagnetic fields is one of 
the most important achievements of modern biophysics and ecology. At present, natural 
electromagnetic fields are considered as the main intermediary between the activity of the Sun and 
biological processes. This is not surprising because the greatest number of correlations of biological 
processes with solar activity is revealed using geo- and heliophysical indices, which to some extent 
characterize the electromagnetic environment. With time, it becomes clear that variations in the 
amplitudes of electromagnetic oscillations at different frequencies should also be considered as a 
special ecological factor of fundamental importance. 

The effect of weak magnetic fields of extremely low frequencies affects the electric activity of the 
brain of humans, while encephalographic data show the assimilation of different frequencies of the 
acting field (Gavalas-Medici & Day-Magdaleno, 1978; Ludwig, 1987). Weak low-frequency magnetic 
fields inhibit the development of conditioned reflexes (Sidyakin, 1986; Pavlenko & Kulichenko, 
2004), and change social behavior (Sidyakin, Stashkov,& Yanova, 1995). It is also important that weak 
electromagnetic fields of extremely low frequencies influence the parameters of interhemispheric 
asymmetry, which is one of the fundamental characteristics of integrative activity of the brain 
(Martynyuk& Martynyuk, 2001). Such results allow to explain, to a certain extent, the observed 
phenomenon of the dependence of acute circulatory disturbances in the cerebral hemispheres on the 
phase of a cycle of solar activity discovered by Tsygankov et al. (2007). 

Natural electromagnetic fields are a mandatory environmental factor that constantly affects living 
organisms, supporting their adaptive potential and providing synchronizing effects. In conditions of 
pathology, weak electromagnetic fields become a factor that can either have a stabilizing (antistress) 
effect or act as a sensitizer of the pathological process.  

CONCLUSION  
As a result of our study, it is clear that there is a correlation between the increase in arterial pressure 
and cardiovascular diseases with the energy of the Sun, moreover, the general aggravation of 
catastrophic manifestations of the force of nature is exacerbated at the peaks of solar activity. Thus, it 
is noticeable that stable high blood pressure and increased pulse rate lead to the risk of occurrence of 
cardiovascular diseases in the future. Employees of clinics should take measures to control high blood 
pressure and increased pulse rate during or after solar flares and earthquakes. We have observed that 
where the solar flares and earthquakes occur together, the mechanism of increasing blood pressure is 
activated and the number of cardiovascular diseases increases. For example, in 2013, in May, 
November, and October, the number of complaints of cardiovascular diseases and high blood pressure 
per day declines, because solar flares are little accompanied by earthquakes. We compared the 
dependence of the number and severity of cardiovascular diseases on many environmental factors 
(atmospheric pressure, air temperature, precipitation, cloudiness, ionization, background radiation, 
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etc.) but a reliable and stable connection of cardiovascular diseases with chromospheric flares and 
geomagnetic storms is detected. During magnetic storms, subjective symptoms of worsening of the 
patients' condition were manifested, blood pressure increased, coronary circulation worsened, which 
was accompanied by negative ECG dynamics. Studies have shown that the number of cases of 
myocardial infarction increases on the day when a solar flare occurs. This number reaches a maximum 
on the next day after a solar flare. On that same day, a flare triggers a magnetospheric storm. Studies 
of heart rate showed that weak perturbations of the Earth's magnetic field did not cause an increase in 
the number of cardiac rhythm disturbances. However, on days with moderate and severe geomagnetic 
storms, cardiac rhythm disturbances occur more often than in the absence of magnetic storms. This 
applies both to observations at rest and during physical exertion. Observations of patients with 
hypertensive disease showed that some patients reacted a day before the onset of a magnetic storm. 
Others felt worse at the beginning, middle, or after the end of a geomagnetic storm. 

The study has shown that the storm in its initial period is most harmful to patients. The analysis of 
numerous medical data also detected seasonal deterioration of health during magnetic storms. 
Considering psychoemotional manifestations during periods of spatial and geophysical perturbations, 
it is necessary to say about the important aspect of management of thinking and psychoemotional 
state. It is noted that psychoemotional motivation for creative work is a powerful stimulus for the 
activation of the body's internal reserves, which makes it easier to tolerate the extreme impact of 
natural factors. Observations of more than one generation of scientists suggest that a person who is in 
a state of creative growth becomes insensitive to any impact of pathogenic factors. 
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