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Some aspects of the process development forecast 

the spread of COVID 19 infection. 

Abstract 

The world community is experiencing a pandemic of the COVID-19 virus and is looking 

for ways to solve the problems that have arisen due the spread of a new infection. The Tuvinian 

Institute for the Exploration of Natural Resources of the SB RAS does not stand aside from 

important work to combat the spread of the virus. We tried to analyze the available data for the 

Republic of Tuva, Russia and the world. In this work, we used data from the sites of 

stopcoronavirus.rf, worldometers.info, Yandex.com and others. For successful control of SARS-

CoV-2, it is important to take preventive measures as early as possible and prepare medical 

institutions to combat the spread of the virus, which can be ensured by analyzing the previous 

development of the process and building a model for planning. The analysis is carried out using 

the mathematical apparatus of the normal distribution (Gauss), which, in our opinion, most closely 

describes the laws of the process. 

Introdution 

The world community is experiencing a pandemic of the COVID-19 virus and is looking 

for ways to solve the problems that have arisen due the spread of a new infection. The Tuvinian 

Institute for the Exploration of Natural Resources of the SB RAS does not stand aside from 

important work to combat the spread of the virus. We tried to analyze the available data for the 

Republic of Tuva, Russia and the world. In this work, we used data from the sites of 

stopcoronavirus.rf, worldometers.info, Yandex.com and others. For successful control of SARS-

CoV-2, it is important to take preventive measures as early as possible and prepare medical 

institutions to combat the spread of the virus, which can be ensured by analyzing the previous 

development of the process and building a model for planning.  

Results 

The analysis is carried out using the mathematical apparatus of the normal distribution 

(Gauss), which, in our opinion, most closely describes the laws of the process: 

 

A visual demonstration of this approach is given at figure 1. 
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Fig. 1. Balance and model (person per day) in Tuva 

To assess the parameters of the process, the indicator of the number of infected patients 

was used, since the use of, for example, active patients is incorrect, since the difference between 

the number of patients and the number of those who recovered is two sides of the same coin. The 

sick will surely recover, the difference between them is the number of sick people during the 

recovery period. The main parameters of the process: maximum amplitude 3409 people, maximum 

day 118, half width 23 days. The maximum day and half-width on the graph of the COVID 19 

infection function appear to be characteristic process parameters and can be used for forecasting 

and planning health measures. As a result of the assessment of the forecast parameters as of June 

15, 2020, it was established that the process of infection development in the republic can last 118 

days, the peak incidence can be passed in 20-25 days (i.e. July 10-15, 2020).The process of 

spreading the virus can be completely stopped in the absence of dramatic changes in the prevention 

of the disease, after 100-110 days (mid-October 2020). In total, 3000-3500 people can get sick. 

Our forecasts for the Tyva Republic have been confirmed. 

Analysis of the process based on data from 188 countries of the world shows that the key 

characteristic of the spread of the epidemic is the time to reach the maximum of cases. On average, 

this is about 90 days from the first detection of the infection. 

If the country takes active steps to reduce the incidence, it is possible to change the course 

of the process and reduce the number of active cases of the disease by 30-40%. For example, in 

Russia, the country's leadership took large-scale measures to prevent the spread of the virus, and 

as a result, in the summer of 2020, it was possible to reduce the number of infected people (Fig. 

2). 



 

Fig. 2. The spread of COVID-19 in Russia. 

The accuracy of the calculation is ± 8 days. The accuracy is determined by the method of 

collecting the initial data. 

In the process of analyzing statistical data, we made an attempt to determine external 

general factors that affect the spread of the virus. Estimates were made of the correlation between 

the increase in morbidity from solar insolation; the length of the day was chosen as an indicator. 

Figure 3 shows the comparison results.

 

Fig. 3. Dependence of the COVID 19 infection process on solar insolation. 

Similarly, you can assess the impact of solar radiation on the spread of COVID 19, if you 

compare the development of the process in the southern and northern hemispheres. This 

dependence is shown in Fig. 4. 
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Fig. 4. Development of the infection process in the countries of the southern and northern 

hemispheres. 
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Figure 4 shows that the increase and decrease in the incidence of COVID 19 are in 

antiphase in different hemispheres, which indicates the seasonal nature of the development of the 

process.  

Based on this, it can be assumed that the climatic factors of the planet affect the pandemic. 

It can be expected that the process peaks in the northern hemisphere will be in seasons with 

minimum solar radiation and average temperatures, in spring and autumn. In summer, an excess 

of UV radiation from the sun and the maximum concentration of active oxygen will lead to a 

decrease in morbidity. In winter, one should also expect a certain decline in the incidence due to a 

drop in air temperature below zero, which will lead to the freezing of moisture from the air, which, 

as you know, is a carrier of the virus. Based on the model of the process, while maintaining the 

conditions for the development of the process, in the absence of sharp influences on it, the 

amplitude of the second wave may reach values of about 40,000 infected per day and then will 

decline. 

The process of the spatial spread of the virus was analyzed using the Monte Carlo method. 

Initially, the task was set to determine how the average patient who does not have obvious 

symptoms of the disease, who uses public transport every day to travel to and from work and back 

to the store, can infect others around him. The condition for going to a doctor and isolation is to 

get a positive test. As a result of calculations, it was determined that such a patient in 7 days (the 

average time for obtaining a positive result) can infect a maximum of 1000 people, about 140 

people a day. 

Based on the foregoing, it is possible to offer recommendations for planning additional 

measures to combat the infection. First of all, it is necessary to minimize the time to obtain test 

results for the presence of COVID 19 disease as much as possible, which will significantly reduce 

the rate of spread of the virus. To recommend to the population walks in the fresh air in 

combination with strict fulfillment of the requirements for observing the mask regime and social 

distance, to make the most of the possibilities of tanning salons. To motivate the population to 

move to summer cottages, country houses, to make the most of the possibilities of remote work. 
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