
1575

 581.526

: 

© 2009 . 1, . 1, . 2

1 , 
, . ; e-mail: shaninvn@gmail.com; alexey.mikh@gmail.com

2 , . ;
e-mail: as_komarov@rambler.ru

-
 EFIMOD .

; 
. -

. 
 « ».

: , , .

 – -
 –  92%

, -
. -

-
 ( ),  -

 ( ., 2001).
-

, -
. -

-
 (2008) -

CBM-CFS -
-

 EFISCEN (Verkerk et al., 2006). -
-
-

, 
, -

-
, , , 

.

 EFIMOD  (Komarov  et  al.,
2003; …, 2007), 

-
. -

; -
,
-

,  
. -

, , /
, . -

, -
: -

. -
-

: -
, ,

ROMUL (Chertov et al., 2001) 
, -

 ( ,
.).

-
:  (

) , -
 ( )

 ( -

) -
. -

 ( -
), 

– ( ) 2 -
, 

.

mailto:shaninvn:@gmail.com
mailto:alexey.mikh:@gmail.com
mailto:as_komarov:@rambler.ru


1576

. . 11,  1(7), 2009

 EFIMOD 
, , 

, 
, . -

-
, -

. -
-

 ( , ),
.

, , 
-

, , , 
, -

-
 ( ), 

, -
-
-

.
-

, -
, , 

, 
, 

.  

. 
. , -

, -
; 

-
, -

.
-

, 
: 

 (  5.5 . -
…, 2007). -

-
, 

-
: 1) -
; 2) 

; 3) 
; 4) ; 5)

.

, 
. 

-
. , 

: ,
-

. -
-

: ,
; , 

, -
, -
 (

; 
-

). -

– -
. -

,  (  21637
)  194

, 

. -
-
-

 11% 
 3% 
.

-
; -

 1997 . -
 –

,  (86%), 
14% . -

,
 16% 
 70 .

 3 -
: 1 – ; 2 – ;

3 – -
,  2 : 1 – 

 2 – -
 ( -

 HadCM3,  A1Fi (Gordon et
al., 2000)). -

 309 -
 103  – -

. , 

,  
.

. 



1577

: 1) 
, , -

; 2) -
; 3) -

; 4) -
. 

, 
: 1) -

 2) . 

, -
-

 ( , , 2003).
 1.1

 (40-50 ) -
, 

, -
 90-100  ( -

 46 ).
-

, .
 2.1 -

,
-

 70-75 . -
 3.1 

 35-45 . , 

, 
; -

, 
-

, 
.

 1.1 ( , -
) -

, -
 65  ( -

 63 ). -

-
. -

 2.1 ( , -
) -

-
,  – 

70 . -
, -
. -

, -
, -

.  3.1 ( -
, -

) -
 60 ,  -

. -

, -
, , -

. , -

. -

-
, -

, -
-

.
  -

, ,
 (1.2, 2.2

 3.2), , , 
, -

 (
) -

-
.

 1.1 -
, -

 (
, ); 
) 

.  2.1

, , -
-

.  3.1 -
,

, -
:  – 

 – . -
 1.2, 2.2  3.2 , -

-
 ( -

, -
-
-

).  1.1  2.1 
-

 (
1.1), -

; 
3.1 -

-

.  1.1  2.1 -
-

;  3.1
 1-6- -

, -
. -

-



1578

. . 11,  1(7), 2009

. 1.
. ,  -

 ( ).

.
 (NPP)

-
, -

, -
.  1.1  2.1  NPP  103

 (356  347 , -
).  3.1 -

 328  ( . 2). 
 NPP -

, -
, -

, -

. -
-
-

. , 
, -

, , -
, 

 NPP. 
-

 1.1  3.1. , 
-

. 

, -
. -

, , -
 (  1.2, 2.2  3.2) -

-

. , 

 NPP  « -
» ( . 2).



1579

. 2.
   (  103 

) 
.

, -
-

. 
 103- -

:
570,37 . 3  2.1  598,12 . 3

 3.1. , ,

, 
, 

.

-
-

-
. -

-
, -

, -
.

,
-

. -
-
-

, -
-

. -
, -

-
-

. , 
-

, 

, 
.

, -
-
-

.

 16 -
 « -

: »  09-
04-01209.

1. Chertov O.G., Komarov A.S., Nadporozhskaya
M.A., Bykhovets S.S., Zudin S.L. ROMUL  –  a
model of forest soil organic matter dynamics as a
substantial tool for forest ecosystem modeling //
Ecological Modelling. 2001. 138. P. 289-308.

2. Gordon C.; Cooper C., Senior C.A., Banks H.,
Gregory J.M., Johns T.C., Mitchell J.F.B., Wood
R.A. The  simulation  of  SST,  sea  ice  extents  and
ocean heat transports in a version of the Hadley
Centre coupled model without flux adjustments //
Climate Dynamics. 2000. 16. P. 147-168.

3. Komarov A.S., Chertov O.G., Zudin S.L.,
Nadporozhskaya M.A., Mikhailov A.V.,
Bykhovets S.S., Zudina E.V., Zoubkova E.V.
EFIMOD 2 – A model of growth and elements
cycling of boreal forest ecosystems // Ecological
Modelling. 2003. 170. P. 373-392.

4. Verkerk, P.J., J. Eggers, M. Lindner, V.N.
Korotkov, S. Zudin, 2006. Impact of wood demand
and management regime on forest development and
carbon stocks in Kostroma region. Proceedings of
the international scientific conference on modern
problems of sustainable forest management,
inventory and monitoring of forests. St. Petersburg,
2006. P. 370-379.

5. ., . :
.  I. / .: , 2003. 336 .

6. ., ., -
., . -

 CBM-
CFS // . 2008.  6. . 3-14.

7. -
. / [ . . .

]. .: , 2007. 380 .
8. ., ., 

., ., .
-

 // . 2001.  5. . 8-23.



1580

. . 11,  1(7), 2009

EFFECT OF FOREST MANAGEMENT REGIME AND CLIMATE CHANGE ON
NUTRIENTS BALANCE IN FOREST ECOSYSTEMS: MODEL APPROACH

© 2009  V.N. Shanin1, A.V. Mikhailov1, A.S. Komarov2

1Institute of Physicochemical and Biological Problems in Soil Science of RAS, Pushchino;
e-mail: shaninvn@gmail.com; alexey.mikh@gmail.com

2Institute of Physicochemical and Biological Problems in Soil Science of RAS, Pushchino;
e-mail: as_komarov@rambler.ru

The model system EFIMOD was used to simulate forest vegetation dynamics at regional scale. Model inputs were taken
from forest inventory data; data generalization procedure has been developed. Simulation was carried out under different
climatic scenarios and forest management regimes. It was demonstrated that management has much more significant effect
on carbon balance in forest ecosystem than climate change.
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