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ANALYSIS OF PREDICTIVE ANALYTICS METHODS AND SUBSTANTIATES  
OF THEIR APPLICATION FOR FORECASTING THE CONSEQUENCES  

OF NATURAL DISASTERS IN THE FOREST FUND 

In this scientific work, the analysis of predictive analytics methods is carried out and their application to 

predict the consequences of natural disasters in the forest fund is justified. The study shows that the use of 

predictive analytics methods makes it possible to effectively predict the possible consequences of natural changes 

in forests, which, in turn, makes it possible to take timely measures to prevent impacts on the forest fund. The work 

examines various approaches to forecasting elementary management methods and recommends using an integrated 

approach using modern technologies in the field of analytics and machine learning to achieve the best results. 

Based on the conducted research, the article recommends using mathematical analysis methods based on 

game theory, taking into account the Savage and Wald criteria, to assess and predict the consequences of natural 

disasters in the forest fund. Using this forecasting method, you can, for example, study the historical experience 

of an enterprise, conduct statistical modeling and plan the result of its work based on the obtained model. 

The analysis of software methods has shown that the use of the MatLab package is appropriate and 

its use makes it possible to effectively solve problems in the field of forecasting the consequences of 

natural disasters in the forest fund, taking into account many factors when building a mathematical model 

in game theory. The software package allows you to process large amounts of data, build trend lines, etc. 

The convenience of the interface, the extensive capabilities of this software package for processing the 
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results of scientific research and their graphical illustration can significantly reduce the processing time 

of experimental data, as well as avoid errors in calculations. 
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methods, stochastic game theory. 

For citation: Evkovich I. A., Protas P. A. Analysis of predictive analytics methods and substantiates 

of their application for forecasting the consequences of natural disasters in the forest fund. Proceedings 

of BSTU, issue 1, Forestry. Nature Management. Processing of Renewable Resources, 2024, no. 2 (282), 

pp. 167–173 (In Russian).  

DOI: 10.52065/2519-402X-2024-282-20. 

.     -
   ,  , 

     -
     . 

      
     -

   ,  -
    [1–3].  -

      
  ,   . 

    : 
 ,  , -

 ,  , -
 ,  , -

   . [4].  
     -

    -
     

     -
     -

     . 
 .   -

     -
 : ,  

  [5].     
 ,   , -

  ,  -
  . . 

   -
      -

     -
.      

-,    -   [6].  -
    
   .  -

     
( )      . 

   -
   ,   

     -
       
         
 .   -
     -
,     

  ( ) ,  
     -
 . 

   -
   : 

–  ,   
  ; 

–    ; -
    ;  

–     -
     ; 

–   . 
    

     -
,       
   –  -

   [7].   -
     -

 : 
–  ,  -
   ; 
–    

   ; 
–     [8, 9]. 

    -
     -

     [10]. 
   -

    -
    -

      
    

     
    [11]. -

    -
      

  : 
–  (  ); 
–   ( ); 
–   . 

   -
     -

 [5, 12]. 
    

      -
      [13]: 
1.   .  -
     
     , -
      
     



È. À. Åâêîâè÷, Ï. À. Ïðîòàñ 169 

Òðóäû ÁÃÒÓ   Ñåðèÿ 1    2   2024 

.   -
  ,        

   . 
2.   .  

  ,   
     -

  ,  , -
     .  

      
 ,     

   .  -
    -  -

 .    
      -

  , . .   
       
,     . 
3.   .   

  ,  -
     

   . -
,  ,    

      -
 .    

   ,  
, , , -

, . 
    

  ,      
   . 

     -
   ,  -
 ,    

,     
   , 

 Excel. 
4.    .  -

    -
    -
,    -  -

 .     
     

   .   
    

 .     
,    «  -

»    , -
    -

  . 
5.   .   -
    

 ,    -
   ,  

.      
,    -

 .      
   : , , 

, . 

6.   .  , -
   . -

 ,   -
  ,  , 

    . 
 –    -

 ,    
   -

.     : 
   ,     . 

7.    . 
     -

      
: 

–    -
 ; 

– ,    -
  ; 

–  ; 
–  ; 
–  ; 
–  ; 
–  . 

     -
     

,   -
     -

  ,  
    -

,   . 
  -

 ,  ,  -
  ,  

   . 
   -

     
    -

 ,   , 
     -

 . 
      

   ,  
    -

   . 
     -

   ,  
    -

   . 
   -

      -
.      -

  ,  
 ,   -

  . 
     -

, ,    
     -

     



170 Àíàëèç ìåòîäîâ ïðåäèêòèâíîé àíàëèòèêè è îáîñíîâàíèå èõ ïðèìåíåíèÿ äëÿ ïðîãíîçèðîâàíèÿ ïîñëåäñòâèé 

Òðóäû ÁÃÒÓ   Ñåðèÿ 1    2   2024 

,    -
    –  -

  . 
     

     
   ,   

 –        
.      

     MatLab. 
    -

     -
       

   ( ). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   

 
     -

 : 
 –    -

 . 
   – ,   

 .  
 –   .  

  –  , 
      

,   .  
  –    -

 ,   -
 .     

  .  
  –       

   [14]. 
      

   , -
  .   -

     
       

 .    -
       

      -
      [15]. 

 ,    -
   .  -

     -
     -
.  

   -
      -

    
,   -

   . . ,   
   , 

     . 
     -

      -
  ,   -

 ,   . 
   ,     

 ,    . 
      -

   -
 . 

   -
      

 .   
      -

   . -
      -

   , -
     

  ,  -
      -

 . 
,   -

      -
      
    -

    .   -
,    , -

      .   
    -

      
    .  

     
   , -

   , -
  , .   

  .   
    

 ,    -
  ,   -

 .  -
  , ,  

     -
. 

     

  

 /  

? 

? 

  

 /  

  

 /  

 

 : 
 

  
 

 

 

 
 

 
 



È. À. Åâêîâè÷, Ï. À. Ïðîòàñ 171 

Òðóäû ÁÃÒÓ   Ñåðèÿ 1    2   2024 

    -
    ,    -

    
    MatLab,   

     
       

   -
, ,    
     

 .   -
     -

   -
.  
      

   -
      - . 

 ,   GUIDE, -
  MatLab,     

  .  
    - 

    . 
      

   MatLab  -
    Optimization 

Toolbox,     
   : -

   ;  
    -

;   ; -
 ;  -

;    
;  ;  

. 
   -

     -
    Statistics 

Toolbox,     -
  , ,   -
    ,  
   . 

    
   

 MatLab     -
     

 . 

.    
  ,     

    -
   , -

   ,   
,   , 

   . .  
      -

      -
,     -

      
     

   [15]. 
   -

    -
      -

   .   
   -
     -

 ,   , 
 . 

     -
       

     -
     .  

    
    -

   MatLab   
    -

     -
 . 

      -
     -

 -   -
    . 

     , 
       -

    -
,      

 , .   -
   ,  -

   , -
      

  ,   -
 .

  

1.   // . URL: https://www.cleverence.ru/articles/auto-busines/ 
prediktivnaya-analitika-chto-eto-takoe-metody-i-instrumenty-prognosticheskogo-analiza/ (  : 
04.03.2024). 

2.      //   In-scale. URL: https://in-scale.ru/ 
blog/prediktivnaya-analitika/ (  : 04.03.2024). 

3.  . .,  . .        
 //  ,   :  87-  .- . . 

.- . , .   , . 31 . – 17 . 2023 . , 
2023. . 36–39. 

4. Assessment of Forest Damage in Croatia Caused by Natural Hazards in 2014 / D. Vuleti  [et al.] // 
Southeast Eur. 2014.  5 (1). P. 65–79. DOI: 10.15177/seefor.14-07. 



172 Àíàëèç ìåòîäîâ ïðåäèêòèâíîé àíàëèòèêè è îáîñíîâàíèå èõ ïðèìåíåíèÿ äëÿ ïðîãíîçèðîâàíèÿ ïîñëåäñòâèé 

Òðóäû ÁÃÒÓ   Ñåðèÿ 1    2   2024 

5.  . .,  . .       -
  //    –   :  XVIII . 

( .) .- . .   . , 4 –15 . 2022 . , 2022. 
C. 111–115. 

6.    // StudFiles. URL: https://studfile.net/preview/5275512/ 
page:4/ (   05.03.2024). 

7.    //  . URL: http://profil.adu.by/mod/ 
book/tool/print/index.php?id=4192 (  : 05.03.2024). 

8.     // .  «  » . . 
. . URL: https://www.vsavm.by/knigi/kniga3/1290.html (  : 06.03.2024). 

9.         // 
. URL: https://www.bibliofond.ru/view.aspx?id=787249 (  : 08.03.2024). 

10.  . .,  . .       
        MathCAD //  . . 1,  - , 

  .  . 2024.  1 (276). . 112–119. DOI: 
10.52065/2519-402X-2024-276-15. 

11.  . .,  . .,  . .     
. : , 2004. 178 . 

12.          / . . -
 [  .] // . 2012. . 7,  1. . 125–138. 

13.    //    24. URL:  https://spravochnick.ru/ 
matematika/metody_matematicheskoy_statistiki/ (  : 10.03.2024).  

14.  . .     - -
 . : , 2003. 312 . 

15.  . .      -
  :     (   ): . ... . . 

: 08.00.05. , 1982. 171 .  

References 

1. Predictive analytics. Availalble at: https://www.cleverence.ru/articles/auto-busines/prediktivnaya- 
analitika-chto-eto-takoe-metody-i-instrumenty-prognosticheskogo-analiza/ (accessed 03.03.2024) (In Russian). 

2. Methods and actions of predictive analytics. Availalble at: https://in-scale.ru/blog/prediktivnaya- 
analitika/ (accessed 04.03.2024) (In Russian). 

3. Evkovich I. A., Protas P. A. Predictive analytics and its application in the forest industry. Lesnaya 
inzheneriya, materialovedeniye i dizayn: materialy 87-y nauchno-tekhnicheskoy konferentsii professorsko-
prepodavatel’skogo sostava, nauchhykh sotrudnikov i aspirantov [Forestry engineering, materials science 
and design: materials of the 87th scientific and technical conference of faculty and research workers and 
graduate students]. Minsk, 2023, pp. 36–39 (In Russian). 

4. Vuleti  D., Kauzlaric Z., Balenovic I., Krajter G., Ostoic S. Assessment of Forest Damage in Croatia 
Caused by Natural Hazards in 2014. Southeast Eur., 2014, no. 5 (1), pp. 65–79. DOI: 10.15177/seefor.14-07. 

5. Evkovich I. A., Protas P. A. Methods for forecasting the consequences of natural disasters in the forest 
fund. Nauchnoye tvorchestvo molodezhi – lesnomu kompleksu Rossii: materialy XVIII Vserossiyskoy (natsio-
nal’noy) nauchno-tekhnicheskoy konferentsii studentov i aspirantov [Scientific creativity of youth – the 
forest complex of Russia: materials of XVIII All-Russian (national) scientific and technical conference of 
students and graduate students]. Ekaterinburg, 2022, pp. 111–115 (In Russian). 

6. Methods of economic efficiency. Availalble at: https://studfile.net/preview/5275512/page:4/ (accessed 
05.03.2024) (In Russian). 

7. Computer modeling methods. Availalble at: http://profil.adu.by/mod/book/tool/print/index.php?id=4192 
(accessed 05.03.2024) (In Russian). 

8. Software methods of mathematical statistics. Available at: https://www.vsavm.by/knigi/kniga3/ 
1290.html (accessed 06.03.2024) (In Russian). 

9. Application of modern computer programs in solving forecasting problems. Available at: https:// 
www.bibliofond.ru/view.aspx?id=787249 (accessed 08.03.2024) (In Russian). 

10. Evkovich I. A., Protas P. A. Forecasting the consequences of natural disasters in the forest fund 
according to the Savage and Wald criteria in the MathCAD program. Trudy BGTU [Proceedings of BSTU], 
issue 1, Forestry. Nature Management. Processing of Renewable Resources, 2024, no. 2 (276), pp. 112–119. 
DOI: 10.52065/2519-402X-2024-276-15 (In Russian). 



È. À. Åâêîâè÷, Ï. À. Ïðîòàñ 173 

Òðóäû ÁÃÒÓ   Ñåðèÿ 1    2   2024 

11. Ignatenko V. V., Turlay I. V., Fedorenchik A. S. Modelirovaniye i optimizatsiya protsessov lesozagotovok 
[Modeling and optimization of logging processes]. Minsk, BSTU Publ., 2004. 178 p. (In Russian).  

12. Moshkalev A. G., Niggel V. K., Shalabin G. W., Goev V. Ya., Shershen L. I., Deltuvas R. P., 
Misheikus I. F. Construction of mathematical models and trend lines of forest fund dynamics. Kleverens 
[Kleverens], 2012, vol. 7, no. 1, pp. 125–138 (In Russian). 

13. Methods of mathematical statistics. Available at: https://spravochnick.ru/matematika/metody_ 
matematicheskoy_statistiki/ (accessed: 10.03.2024) (In Russian).  

14. Kolesnikov V. L. Matematicheskiye osnovy komp’yuternogo modelirovaniya khimiko-tekhnologicheskikh 
sistem [Mathematical foundations of computer modeling of chemical technological systems]. Minsk, BSTU 
Publ., 2003. 312 p. (In Russian). 

15. Shubin I. V. Prognozirovaniye lesopol’zovaniya i sovershenstvovaniye planirovaniya kachestvennogo 
sostava lesov (na primere BSSR). Dissertatsiya kandidata ekonomicheskikh nauk [Forecasting forest 
management and improving the planning of the qualitative composition of forests based on automation of 
calculations. Dissertation PhD (Economic)].  Minsk, 1982. 171 p. (In Russian). 

   

   –    ,    -
 .     (220006, 

. , . , 13 ,  ). E-mail: evcovich.irina@mail.ru  
   –   , ,    

,     .   -
  (220006, . , . , 13 ,  ). E-mail: 

protas@belstu.by 

Information about the authors 

Evkovich Irina Aleksandrovna – postgraduate student, the Department of Logging Machinery, Forest 
Roads and Timber Production Technology. Belarusian State Technological University (13a, Sverdlova str., 
220006, Minsk, Republic of Belarus). E-mail: evcovich.irina@mail.ru 

Protas Pavel Aleksandrovich – PhD (Engineering), Associate Professor, Assistant Professor, the Department 
of Logging Machinery, Forest Roads and Timber Production Technology. Belarusian State Technological 
University (13a, Sverdlova str., 220006, Minsk, Republic of Belarus). E-mail: protas@belstu.by 

 15.03.2024 


