
1522

. . 11,  197), 2009

 631.618 + 631.442.5 : 004.942

 ROMUL

© 2009  . 1, . 1, . 2

1 , . ,
e-mail: biosoil.bio.pu.ru

2 University of Applied Sci., Bingen, Germany, e-mail:chertov@fh-bingen.de

 ROMUL -
, 

 ( -
). 

.

: , , , -
.

, 
-

, 
0,1%. 

-
,  70-  XX . 

-
, 

, . -
, -

-
-

 10 . -
-
-

. 
 – 

-
 [1, 4].

-
-
,

. -
, 

-
. -

, 

, 
.

-
, -

-
-

. -
 ROMUL 

 [5]. 
ROMUL 

-
. 

-
. -

. [9]. -
-

 EFIMOD, 

ROMUL. -
, 

-
 ( :N  25

 15)  (4  15
). -

-
. 

. 
EFIMOD 

, 
, . -

 « -
», -



1523

, -
-

. -
, 

-
, -

. 
-

 [5]. -
-
-

 ROMUL, 

 – , , 
.

ROMUL  

-
-

.
 ROMUL 

 [8, 9]. 

,

. :
-

, , -

. :

. .

, -

. -
-

, -
.

.
1 ( ). -

 0  180 2  100- -
 (N 0,9  0,5% , -
). 

 (N 0,5 %), -
-

. 
 (

 100  45%  55%

, -
). -

: 2 - -
 (N 

 1,0  0,8%), -
 -  20

,  100 2

 70%; 3 - -
 1 2 : 30%  (C/N

25)  70%  (C/N 10); 4 - -
-

 1 2 – -
 2  3; 5 - -

 1, 2, 3, 4 2 (C/N 25).
 3  4 

. -
, 

-
, . 

 (
 5).  3  4 

. ,

, 
, 

. -
-

-
 [6].

. -

 ( . 1). -
, -

, 
 (-8,9)  

(+)16,6 . 

 100-400  40-60 -
 % . -

 ( , , ,
) .

, -
-

 100 , -
-

 200  ( . 1). 
-
-



1524

. . 11,  197), 2009

 1.
.

, º , . %

1 -8.9 -0,5 400 60
2 -8.0 -1,0 400 60
3 -4.3 -1,0 400 60
4 3,3 2,0 400 60
5 10,6 9,0 300 60
6 14,8 14,4 200 50
7 16,6 16,0 100 40
8 15,1 14,5 200 50
9 9,6 10,0 300 60
10 4,1 5,0 400 60
11 -2,0 1,0 400 60
12 -7,0 0,0 400 60

-
 [2] -

 –
5,8-6,9 2 [7].

, 
-

, 

. 1.

: Above CHS - ; Below CHS
- 

; Humus - 
; SOM total - 

 40-50 . -
-

 50  ( . 2). -
 ROMUL 

, 
. 

, 

-
.

0

1

2

3

4

5

6

0 20 40 60 80 100

, 

2

1 2 3 4

. 2.

: 1 - , 2 - -
, 3 - -

, 4 - 

Surface litter Above CHS Below CHS
Humus SOM Total

, 
20018016014012010080604020

2

6

5

4

3

2

1

-
,
-

 [10]. -
-

-
: 

. 
-
-
-
.

-
 1-2 2 (10-20 ).  30

 ( . 3 ). -
 30 -

-
 10

 ( . 3 ).  (
 100  2) 

 ( . 3 ).

-
,  500-600 2 [3]. 

-
, -

-
. , 



1525

A

. 3.

. . 1. 
:  - , 3 /

2, ;  - , 3
2, ;  - ,

3 2, , 
,  100 2

-
, 

, -

.

-

.

. -
-
-

, 

 5-10 )
 ( ) -

.

-
 – -
: 

; -
-

 (
, ). 

-
. -

 – -

, -
. -

, , 
-

. 
, -

-
-

. -

.

 (  08-04-01128).

1. ., . -

. .: -
.- . , 2006. 208 .

2. . -

Surface litter Above CHS Below CHS
Humus SOM Total

, 
100908070605040302010

2
6

5

4

3

2

1

Surface litter Above CHS Below CHS
Humus SOM Total

, 
100908070605040302010

2

6

5

4

3

2

1

A

Surface litter Above CHS Below CHS
Humus SOM Total

, 
100908070605040302010

2

6

5

4

3

2

1



1526

. . 11,  197), 2009

: . … . . .
., 2002. 48 .

3. ., ., 
. : , , -

. : . 2000. 200 .
4. . -

. .:
, , 1993. 191 .

5. -
. ( . . -

.) .: , 2007. 380 .
6. ., ., 

., . -
 –

-
 // -

 « -
». . . .: .- . -
, 2008. . 179-203.

7. . . .: -
. 1981. 192 .

8. Chertov O.G. Komarov A.S., Nadporozhskaya
M.A., Bykhovets S.A., Zudin S.L. ROMUL  –  a
model of forest soil organic matter dynamics as a
substantial tool for forest ecosystem modelling.
Ecological Modelling/ 2001: V. 138  1-3. P. 289-
308.

9. Chertov. O.G. Komarov. A.S., Tsiplianovsky. A.V.
Simulation of soil organic matter and nitrogen
accumulation in Scots pine plantations on bare parent
material using forest combined model EFIMOD.
Plant and Soil. 1999. V. 213. P. 31-41.

10. Helsinki Process. European Criteria and Indicators
for Sustainable Forest Management Adopted by the
Expert Level Follow-up Meetings of the Helsinki
Conference in Geneva (24 June 1994) and in
Antalya (23 January 1995). 1995.

OPTIMIZATION OF SOIL RECLAMATION ON OPEN-CUST MINES USING
SIMULATION MODEL OF SOIL ORGANIC MATTER DYNAMICS ROMUL
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As showed by our simulation experiments with mathematical model ROMUL the most effective reclamation of open-
cust mines nontoxic loam would be in artificial restoration of soil organic matter system and plant cover (grasses and
spruce seedlings). The optimal doses of peat used for reclamation were estimated.
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