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GEOSYSTEM APPROACH USING FOR ANALYSIS OF THE STRUCTURE  
OF THE TOPSOIL COVER IN AGRICULTURE AND FORESTRY 

The absence of unified spatial unit, invariant with its systematical distribution in methods of ac-

count, estimation and monitoring of natural resources complicates rational using of nature at all admin-

istrative levels of managing. Soil combinations, as subsystems of geosystems, have deterministic by lo-

cal conditions character (properties), allow make qualitative account of natural-resource potential with 

further estimation and monitoring, forecasting ecological and economical risks. The geosystem ap-

proach has specific advantages at fast development of geoinformational systems as principles of con-

struction object-multidigraph data bases in format ArcInfo are closely connected with natural organiz-

ing topsoil cover structure of any territory. 

Key words: geosystem approach, soil combination, structure of the topsoil, and potential assess-

ment, forest resource potential assessment. 

.   -  
    -

 -  , -
     . 

   -
     

,    - -
  .   

    
  ( ), -

  -  
  , -

ре
по
зи
то
ри
й Б
ГП
У



6 Ïðèìåíåíèå ãåîñèñòåìíîãî ïîäõîäà ê àíàëèçó ñòðóêòóðû ïî÷âåííîãî ïîêðîâà  

Òðóäû ÁÃÒÓ   Ñåðèÿ 1    1   2019 

     -
 ,    -

  [1, 2, 3]. 
   ,  

   ,  
   ( ), 

     
  ( )  -

     
   . -

,      -
   ,     

   [4, 5].   
   ( )  -

  , -
    -

 [5–9]. 
    -

   -
     ( ), 

   -
 ,   -

      
[5, 10, 11]. ,  

     
-   . 

     
 ,   -

 (  -
  ( ) « ») . 
    -

  ,   
    ( ) 

   ArcInfo,  -
     -

 ,    -
    [8]. 

     
    -
,  ,   

  ArcGIS Spatial Analyst,  
3D-Analyst  Geostatistical Analyst. -

   - -
    -

     -
   1:50 000  1:10 000. 

    -
    

    ( , -
  )    

(  ,   -
 ( ).   -

  -  
    -

    ,  
    

(  )  -
 (  ). 

 .   -
  –  
 ,   

   -
      

     
 ,    
    -

  [12]. 
    

 .     
     , -

    -
   ( ) [5]. 

      
  « »    

 .  
   « »  14 , 

    – 21 -
,    – 17.   -

     -
 [6, 8],    -

      
      

   [13]. 
     -

  (  1:10 000)    
    -

  . 
      

    , -
   « »    

(  1:10 000),      
 (  1:50 000)  . 

   -
   ArcInfo   -

, , -
  ,    

 , ,  -
  .  -

      
     

    , -
    -

    -
    . 

    
 « »   -

   ( . 1),   -
    -

  (  4, . 1)   -
    -  

  (  3, 4),   -
       

   -  -
    

 (  8).   - -
   (  2). 

ре
по
зи
то
ри
й Б
ГП
У



À. Í. ×åðâàíü, Ì. Ë. Ðîìàíîâà, Â. Ë. Àíäðååâà, È. À. Åôèìîâà 7 

Òðóäû ÁÃÒÓ   Ñåðèÿ 1    1   2019 

 

. 1.       

,   (   

 « »,  ,  1:10 000): 

1 –  -    

   – 50%    , 

    0,7–1,0 , – 50%;  

2 – -    

    – 50%    , 

    0,7–1,0 , – 50%; 

3 – -    

  ,    

  0,3–0,5 ; 4 – -   

   ,   

   0,2–0,3 , ;  

5 – - -    

  ( ) ;  

6 – -    

      

 – 50%    ,   

   0,7–1,0 , – 50%;  

7 – -     

  ( )   

 

. 2.     

     

  (   

 « »,  ,  1:10 000): 

1 –  -   

    , 

   0,3–0,4  ,  

   0,6–0,9    

; 2 – -   

    ,  

   0,2–0,4   , 

    1,0   

 ; 3 – -  

    

  ,    

0,3–0,4  ,   

  0,6–0,9   ;  

4 – -     

  ,     

0,3–0,4  ,     

0,6–0,9    

      -
     -

 ,   -
  (  ).   

  - , -
   -

.    
    

 (   )  -
     

 [13]. 
   -

     
    -

 : , , 
    
. 

   -
-    -

  ,   -
    

. 

.   
  ,  , 

       
    

 .  -
     -

      
,       

  .  
      

    . 
    , 

   .   
   -

     
     

   -
.   -

     
    

      -
  . 

ре
по
зи
то
ри
й Б
ГП
У



8 Ïðèìåíåíèå ãåîñèñòåìíîãî ïîäõîäà ê àíàëèçó ñòðóêòóðû ïî÷âåííîãî ïîêðîâà  

Òðóäû ÁÃÒÓ   Ñåðèÿ 1    1   2019 

   -
    -
   . 

     
     

    , -
    -

,    -
     -
     

    
. 

    
    

,      
-  , -

   -
  (   

      
).

 

1.  . .     . .: , 
1988. 261 . 

2.  . .         -
  // - . .  (Terra Humana). 2018. . 1,  46. . 112–122.  

3.  . .     . : , 1978. 319 . 
4.  . .,  . .   –      

   //  -  . 2011.  4. 
. 104–110. 

5.  . .,  . .,  . .      
. .: , 1992. 152 . 

6.  . . I  i  -  ý // i . . 3. 
2005.  1.  . 54–58. 

7.  . . -        
 -    //  . 2012.  1.  

. 38–45. 
8.  . .       -
  (    « »   ) //  

   . .  . 2016. 
. 37, . 25 (246). . 143–155. 

9.  . .,  . .,  . .     -
  -         

 //   . 2018.  2. . 6–11.  
10.  . .,  . .,  . .    

-         //  . 
. 1:  - . 2009. . XVII. . 134–136.  
11.  . .,  . .       -
 //    :    -

 . 2016.  1 (42). . 34–40. 
12.  . .         //   

. 2010. . 7. . . 19–27. 
13.  . .,  . .,  . .    

   30-     //  -
:   : .  V . .- . ., , 8–

9  2009 . , 2009. . 251–257. 

References 

1. Armand A. D. Samoorganizatsiya i samoregulirovaniye geograficheskikh sistem [Self-organization 
and self-regulation of geographic systems]. Moscow, Nauka Publ., 1988. 261 p.  

2. Kuz'min S. B. Methodology of geosystem research in line with the dialogue of natural and human 
sciences. Obshchestvo. Sreda. Razvitiye (Terra Humana) [Society. Wednesday. Development (Terra Hu-
mana)], 2018, vol. 1, no. 6, pp. 112–122 (In Russian). 

3. Sochava V. V. Vvedeniye v ucheniye o geosistemakh [Introduction to the study of geosystems]. No-
vosibirsk, Nauka Publ., 1978. 319 p.  

4. Gorbachev V. N., Babintseva R. M. Soil memory is an indicator and carrier of information on the 
evolution of environmental conditions. Ul’yanovskiy mediko-biologicheskiy zhurnal [Ulyanovsk Medical-
Biological Journal], 2011, no. 4, pp. 104–110 (In Russian). 

ре
по
зи
то
ри
й Б
ГП
У



À. Í. ×åðâàíü, Ì. Ë. Ðîìàíîâà, Â. Ë. Àíäðååâà, È. À. Åôèìîâà 9 

Òðóäû ÁÃÒÓ   Ñåðèÿ 1    1   2019 

5. Kaurichev I. S., Romanova T. A., Sorokina N. P. Struktura pochvennogo pokrova i tipizatsiya ze-
mel’ [Soil cover structure and tipification]. Moscow, MSKhA Publ., 1992. 152 p.  

6. Andreeva V. L. Inventory and assessment of soil and forest resources. Vestsi BDPU [Bulletin of the 
BDPU], series 3, 2005, no. 1, pp. 54–58 (In Russian). 

7. Kachkov Yu. P. and [other]. Soil ecological zoning and land typology as the basis to the formation of land-
scape-adaptive farming systems Prirodnyye resursy [Natural Resources], 2012, no. 1, pp. 38–45 (In Russian). 

8. Chervan’ A. N. and [other]. Geosystem approach to the organization of environmental management 
in wet agricultural landscapes (on the example of SEC “Lovzhansky”, Vitebsk region of Belarus). Nauch-
nyye vedomosti Belgorodskogo gosudarstvennogo universiteta [Scientific statements of Belgorod State 
University], series Natural Sciences, 2016, vol. 1, no. 25 (246), pp. 143–155 (In Russian). 

9. Shapovalov D. A., Belobrova D. A., Belobrov V. P. The structure of soil cover as information sup-
port for land assessment and the register of soil resources at the local level. Mezhdunarodnyy 
sel’skokhozyaystvennyy zhurnal [International Agricultural Journal], 2018, no. 2, pp. 6–11 (In Russian). 

10. Andreeva V. L., Romanova M. L., Chervan’ A. NBiogeocenotic studies of the subzone of oak-dark 
coniferous forests based on the study of the structure of the soil cover. Trudy BGTU [Proceedings of 
BSTU], 2014, no. 1: Forest and Woodworking Industry, issue XVII, pp. 134–136 (In Russian). 

11. Rulev A. S., Yuferev V. G. Thermodynamics and modeling of transition zones in agrogeosystems. 
Izvestiya Nizhnevolzhskogo agrouniversitetskogo kompleksa: nauka i vyssheye professional’noye obra-
zovaniye [News of the Nizhnevolzhskiy agrouniversity complex: science and higher professional educa-
tion], 2016, no. 1 (42), pp. 34–40 (In Russian). 

12. Chernov A. V. Monitoring using remote sensing data and the practice of regional management. 
Zemlya iz kosmosa [Earth from space], 2010, vol. 7, pp. 19–27 (In Russian). 

13. Romanova M. L., Romanovskiy Ch. A., Chervan’ A. N. [The use of the geosystem approach in the 
comprehensive studies of the 30-kilometer zone of the designed NPP]. Sbornik dokladov Mezhdunarodnoy 
nauchno-prakticheskoy konferentsii (V Mezhdunarodnay nauchno-prakticheskay konferentsiay “Chrezvy-
chaynye situatsii: preduprezhdeniye i likvidatsiya”). [Collection of reports of the International Scientific 
Practical Conference (V International Scientific Practical Conference “Emergency situations: prevention 
and liquidation”)]. Minsk, 2009, pp. 251–257 (In Russian). 

   

   –   ,   
.  «    » (220108, . , . , 90, -

 ). E-mail: chervanalex@mail.ru 
   –   ,    -

 .     . .  -
 a    (220072, . , . , 2,  ).  

E-mail: ajuga@rambler.ru 
   –   , ,  -

     .   -
     (220089, . , . , 18,  -
). E-mail: diversity75@mail.ru 

   –   ,   -
  -  .    (220030, 

. , . , 16,  ). E-mail: diversity75@mail.ru 

Information about the authors 

Chervan’ Aleksandr Nikolayevich – PhD (Agriculture), Leading Researcher RUE “Institute of Soil 
Science and Agrochemistry” (90, Kazintsa str., 220108, Minsk, Republic of Belarus). E-mail: cher-
vanalex@mail.ru 

Romanova Marina L’vovna – PhD (Biology), Leading Researcher Geobotany Laboratories V. F. Ku-
previch Institute of Experimental Botany of National Academy of Science of Belarus (2, Academiceskaya str., 
220072 , Minsk,  Republic of Belarus). E-mail: ajuga@rambler.ru 

Andreeva Victoriya Leonidovna – PhD (Agriculture), Associate Professor, Assistant Professor, the De-
partment of Geography and Methods of Teaching Geography. Belarusian State Pedagogical University named 
after Maxim Tank (18, Sovetskaya str., 220089, Minsk,  Republic of Belarus). E-mail: diversity75@mail.ru 

Efimova Irina Arkad’yevna – PhD (Agriculture), Associate Professor, Assistant Professor, the Depart-
ment of Soil Science and Land Information Systems. Belarusian State University (16, Leningradskaya str., 
220030, Minsk,  Republic of Belarus). E-mail: diversity75@mail.ru 

 28.10.2018 

ре
по
зи
то
ри
й Б
ГП
У




