
1430

. . 11,  1(7), 2009

 631.481+631.92+630:004.92

© 2009 . 1, . 1, . 1,
. 1, . 1, . 2

1 , ,
. , e-mail: maxim.bobrovsky@gmail.com, as_komarov@rambler.ru, shaninvn@gmail.com,

s_bykhovets@rambler.ru, lexey.mikh@gmail.com
2 , , . ,

E-mail: lkhanina@rambler.ru

 EFIMOD  4 -
, : 

, ,  ( ), . -
, 

. -
. , -

:  –  – .

: , , -
, , , EFIMOD, ROMUL

-
-

 XIX . [12]. , -
, 

.
-

 - -
,  ( ), 

 ( -
, ). -

, ,

, -
,  [14, 15].

-

. -
, , 

-
, -

-
-

.
-
-
-

 [9]. 

-

-
, 

.

) 

. -

 EFIMOD [13] -
 ROMUL [10]. -

 EFIMOD -

, 

. 

-
, 

.
-
-
-

. 
 « »  15 

5-  – ,
, , , , 

 700 ./ . 

mailto:maxim.bobrovsky:@gmail.com
mailto:as_komarov:@rambler.ru
mailto:shaninvn:@gmail.com
mailto:s_bykhovets:@rambler.ru
mailto:lexey.mikh:@gmail.com
mailto:lkhanina:@rambler.ru


1431

 370 ;  « -
» -

.

 4 .
(1)  (SB) -

. : -
 3 ,  20,

40, 60, 80  120 .
(2)  (ShS). : 10,

20  10, 20 .
(3) -

.  (TFF) -
 (TF)  3, 9  18 .

(4) . -
 ( )  10, 20  (

)  40, 60, 80, 120  ( ). -
 (SC) 

 30  30% -
 « ».

 « » -

-

-
. 

 «
» (  F). -

 22 
260  1 .

, -

. 1, ,  F). -
:

)  – ( )  –
) , , 

 3  – ( ) -
 40 – 120 ,  9

 18   –  ( )   20   –  ( )

. 1. :  – 
;  – ;  – ; –

.



1432

. . 11,  1(7), 2009

-

   40 120  ( -
) -

 « » -
 « » - -

 ( . 1, ). 
 ( -

 10  20 ) 
: -

 « -
» (

). 
-

, 
, -

. , -
-
-

 25 , -
 –  30 ,  – 30 – 50  [6].

(SC30) , 
.

-
 4000  [2]. 

 XIX –   XX .  ,  
, 

-

 [4]. 

 « » – 
, 

 ( . 1, , . 2). 
 (  SB120) -

-
 (  TF9). 

-
, 

-
.  SB10  SB20 

, 
,  SB40  SB60 

, 
SB80  SB120 – -

.
-
-

, 
. -

 40  25 , -
-

 2  [2].
-

 « -
»  [8], , 

-
 « ». -

. 2.
 260- : 

. 

 ( . 2).



1433

,  120 
-

. 
 25 – 80 

[2, 4].
-
.
-

 XI – XIII . 

; -

. -
,  

 ( )  ( .
1, , . 2). , 

-
 [5, 11].

 TF3 
 « ».

-

 ( -
, ) . 

, -

1:1,24 [4]. -
.

,  XVIII -

 4,9 ;  – 8,2; 
– 10,4;  – 6,3;  – 6,1; -

 – 10,0;  – 11,4  [4, . 216]. 
 XVII - XIX ., -

,  7
– 12 . , 

, -
 [1, 4]. ,  TF9 -

-
. 

TF18 
, .

 « » 
 XVIII . 

 10 – 30  [4]. 
TF. -

 20-40% -
,  [3,

5], -
.

-
-

, 
.  ,  

-

 ( .1, ). -

-
 ( . 2). -

-
, -

.

-
, . 

 XV - XIX . 
-

, -
.

, -
-

. 
-
-

 (TF  TF3)
. -

-
-

 [5]. 
-

 20- -
 [7].

, 
-

-
. -

-
. 

, -
. 

-
, 

:  – -
 – -

.
-

 – -
,

 [1].  XX . -

, 
-
-

 [4]. -
, -



1434

. . 11,  1(7), 2009

-
.

-
-
-
-
-

.

1. . : 
 // -

. 
 / . . . .:

, 2004. . 1. C. 381-427.
2. . -

. . 1. .: , 1985. 569 .
3. ., ., 

., .
-

 // -
. ,

1989. . 28-43
4. . -

. .:
, 1998. 573 .

5. . -

// . 1974.  3. . 29-37.
6. .

 // -
. 1961.  7. . 2-12.

7. . -
. . 

. . . . . . ., 1980.
8. Attiwill P.M. The disturbance of forest ecosystems:

the ecological basis for conservative management
// For. Ecol. Manage. 1994. V. 63. P. 247-300.

9. Bobrovsky M., Komarov A., Kubasova T.,
Mikhailov A. Modelling dynamics of soil organic
matter under historical land-use management in
European Russia // The 6th European conference
on ecologycal modelling ECEM’07. Conf.
proceedings. Challenges for ecological modelling in
a changing world: global changes, sustainability and
ecosystem based management.  Trieste, OGS–
ICTP, 2007. P. 70-71.

10. Chertov O.G., Komarov A.S., Nadporozhskaya
M.A. et al. ROMUL - a model of forest soil organic
matter dynamics as a substantial tool for forest
ecosystem modeling // Ecological modelling. 2001.
V. 138. P. 289-308.

11. Debosz K., Petersen S.O., Kure L.K., Ambus P.
Evaluating effects of sewage sludge and household
compost on soil physical, chemical and
microbiological properties // Appl. Soil Ecol. 2002.
V. 19. P. 237-248.

12. Denman K.L., Brasseur G., Chidthaisong A. et
al. Couplings between changes in the climate system
and biogeochemistry // In: Climate Change 2007:
the physical science basis. Contribution of working
group I to the 4th Assessment Report Of the IPCC.
Cambridge  University  Press,  UK and  NY USA:
2007.

13. Komarov A.S., Chertov O.G., Zudin S.L.et al.
EFIMOD 2 - a model of growth and cycling of
elements in boreal forest ecosystems // Ecol. model.
2003. V. 170. P. 373-392.

14. Lal R. Forest soils and carbon sequestration // For.
Ecol. Manage. 2005. V. 220. P. 242 – 258.

15. Song C., Woodcock C.E. A regional forest
ecosystem carbon budget model: impacts of forest
age structure and landuse history // Ecol. Model.
2003. V. 164. P. 33-47.
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The effects of different historical land-use and forest management systems on soil carbon dynamics in the Central
European Russia have been assessed using the model of carbon and nitrogen cycling in forest ecosystems EFIMOD. The
following agricultural and forest management scenarios were simulated: (a) slash-and-burn system with various years for
crops and forest; (b) three-field crop rotation system with and without organic fertilization; (c) short-term field-forest
shifting system, (d) clear cutting forest management system with various rotation years, and (e) selective cutting forest
management system. Simulated results showed that soil carbon essentially decreases under frequent agricultural impacts
either without fertilization or without prolonged forest stage.

Key words: simulation modelling, slash-and-burn system, field-forest shifting system, three-field crop rotation, forest
cutting, EFIMOD, ROMUL.




