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The mathematical models describe structure and streams of substance for aquatic ecosystem. The blocks of the model are
communities of similar species or sets of similar substances. The trophic structure of ecosystem is the traditional basis
for mathematical models.  The same ecosystem can have many models which base on different information. We connect
these models by some condition of the coordination. Models for ecosystem of Bering Sea are represented in the form of
systems of the differential equations. The multimodelling approach with coordinated models gives more qualitative
results. The presentation contains the results of the computing experiments.
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A site-independent growth principle for tree heights is presented. Under «normal conditions» this principle leads to
identical growth data sequences for different sites if one uses the dimensionless units relative to the maximum of
increases. These units are the time (age), tm, at which the maximal increase appears and the tree height, Xm, which is
reached at that time. Transition to these units corresponds formally to the transformation t’ = t/tm and X’ = X/Xm. The
identical behaviour of the growth curves is demonstrated for spruce and red oak. For the sake of comparison, preliminary
results on the growth behaviour of other tree species are presented also.

Key words: growth curves, relative units, invariance principle.

TRANSFORMATION TO A SITE-
INDEPENDENT GROWTH CURVE

This contribution is based on former results [1,
6]. A universal growth principle for the height growth
of trees and stands states that (for equal forest
management and constant site conditions) all growth
data sequences get identical independent of their sites
(and roughly independent of the tree species also) if
the dimensionless units are used for age t and height
X which are related to the parameters tm and Xm
characterizing the maximum of increases. The new
variables are

mt
tt' ,

mX
XX' , (1)

where tm, is the age when the maximal increase
appears and Xm, is the height that is reached at this
moment. Therefore, tm and Xm represent the
transformation parameters.

This transformation has been already used
elsewhere for another purpose [7]. To apply
transformation (1) in a real case one needs to know
the particular values of tm and Xm for that case. The
data for X(t) are mostly given only for t-values with
regular gaps of 10 years. Therefore, one has to
interpolate these data within the 10-year intervals in
order to determine the transformation parameters tm
and Xm. To do so, the height increase data have been
fitted for the total period of 0 < t < 2te

m (with te
m being

a rough estimate of tm) by a polynomial:

dtctbta
dt
dX 23 . (2)

Under assumption that the position of the
maximum of polynomial (2) is a suitable approximation
for the position of the maximum for the real increases,
one can calculate this position as an extremal point

of the polynomial:

a
c

a
b

a
btm 333

2
. (3)

The second transformation parameter Xm can
thereafter be obtained in a similar way. The height
data have also been fitted by a polynomial, and its
value at the argument t = tm yields the value of Xm:

'''' 23 dtctbtatXX mmmmm . (4)

RESULTS FOR TRANSFORMATIONS OF
VARIOUS GROWTH DATA SEQUENCES
a)  Heights  of  spruce
Data documented in «Yield Tables» for the growth

of spruce are considered first. Fig.1 shows data
sequences of the mean heights and also for the mean
values of the heights of 10 single trees for 3 different
site classes [4].

In Fig. 2, the 3 transformed growth data sequences
of  the  mean  heights  for  the  3  site  classes  already
shown in Fig. 1b are compared with 9 transformed
growth data sequences of different «stand qualities»
from other areas [2]. When transformed, the different
growth data sequences mainly agree. The small
differences could be caused, e.g., by changes in «site
qualities» after 1915 or by imprecise determination
of the transformation parameters tm and Xm.

b) Heights of other tree species
Fig. 3 shows transformed growth data of red oak

in 3 site classes. Again, these growth data sequences
behave almost identically. For the purpose of
comparison the transformed data sequence of spruce
(for the best «stand quality» M40 [2]) is shown here
too. A remarkable agreement between the
transformed growth data sequences of read oak and
that of spruce can be seen.

mailto:albrecht:@forst.tu-dresden.de
mailto:sven.missbach:@gmx.de
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Fig. 1a. Growth data series for mean heigths and for mean values
of 10 single trees in 3 different site classes

Fig. 1b. Transformed growth data sequences for mean heigths and for mean values
of 10 single trees for 3 different site classes

Fig. 2. Transformed growth data sequences for different site classes and stend qualities
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This result has stimulated the study of transformed
growth data for further tree species. Preliminary
results for such transformed growth data are shown
in Fig. 4 for the best «site qualities» of spruce, red
oak, fir, copper beech, and Douglas fir. The agreement
is not so good as in the case of spruce and red oak,
but similarities are nevertheless visible. For two
additional tree species (larch and oak) the similarity
with the general trend is worse (deviations up to 10%).
There may be a number of reasons for the
discrepancy, e.g., inaccurate determination of the
transformation parameters tm and Xm or changes in
the «site quality», but also differences in the growth
mechanisms of different tree species. The results

described have been obtained on the basis of data
analysis alone, without any growth models. Models
may be used for further interpretation. For example,
the spruce growth can be interpreted by means of a
growth process model originated from Werner Mende
[5]. Application of that model to the data described
here reveals the following relation to be approximately
true for all considered tree species:

mL XX 5 , (5)
with: XL = the theoretical maximal limit of the height
X for the given site and

Xm = the height at the age when the maximum of
increases appears.

Fig. 4. Transformed growth data sequences for various tree species

Fig. 3. Transformed growth data sequences of red oak for different site classes and of spruce
for the best site class
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Fig. 5. Transformed growth data sequences for wood mass per ha, SK1-SK5

c) Another growth index
As a first attempt to study the behaviour of other

growth indexes, the growth of wood mass per ha
has been considered. Fig. 5 shows the transformed
data sequences of this growth index in 5 site classes
for spruce [4]. Again, the behaviour of these
sequences for different site classes agrees quite well.
In  this  case,  the  maximum  of  increases  appears
considerably later than in the case of height growth,
with more data points before the maximum to provide
for more precise determination of the transformation
parameters tm and Xm.

CONCLUSION

The growth data sequences for a number of tree
species exhibit identical behaviour irrespective of the
site class when the age is measured in the relative
units of tm and the height in the relative units of Xm ,
the both parameters being defined with regard to the
moment when the growth is maximal and to the
measured value at that moment, respectively. In the
formal terms, this reduces to the transformation: t’ =
t/tm, X’ = X/m, whereupon growth data obtained from
different sites can be checked and combined.

To describe the height growth it is sufficient to
know the values of tm and Xm. These values thus
characterize the site in terms of stand growth, and
their accurate identification becomes important.
Consequently, more measurements are required at
the ages in a vicinity of tm .

The comparison of transformed growth data
sequences among different tree species does not
reveal such a good agreement as it does for different
sites  of  the same tree species.  But  there is  a  rough
agreement in this case, too. Also, the transformation

method can be applied for other growth indexes, thus
being useful for prognoses in forest science and
management.
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INFLUENCE OF EVALUATION UNCERTAINTY OF MINIMAL BIOSHERE MODEL
PARAMETERS ON FORECAST OF BIOSPHERE DYNAMICS
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The result of principal irremovable inaccuracy of evaluations of parameters of any biosphere mathematical model is
probabilistic nature of scenario obtained by it. To make the practical decisions concerning biosphere it is necessary to
know credence intervals of unprecedented level of significance. Principle of the worst scenario is immediately directed to
the searching for parameter combinations causing the worst but possible scenarios of biosphere dynamics. The influence
of variation (essentially, uncertainty of evaluations) of minimal biosphere model parameters on its dynamics is considered.
It is shown the ability of forests to accumulate carbon in biomass causing some decreasing of global warming now
increases the risk of starting irreversible catastrophic changes in future.

Key words: minimal biosphere models, stability of biosphere
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STUDY OF ANTS AND PLANTS INTERACTIONS
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A lattice simulation model was developed to investigate interaction of herbaceous plant and ant populations. Colonization
of Lasius niger L. and Formica rufa L. ant-hills by Stellaria holostea L. and Galeobdolon luteum Huds was analyzed
taking into account ant activities (including seed dispersal). Comparison of plant growth on ant-hills and hill adjacent
territories was performed for the investigated species.
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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
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OF REGULATING THE GLOBAL DEMOGRAPHIC PROCESS

© 2009 B.M. Dolgonosov

Water Problems Institute, Russian Academy of Sciences, Moscow
E-mail: borismd@aqua.laser.ru

Civilization is considered a system producing knowledge. On this basis a model of global demographic dynamics is
developed to describe the long epoch of hyperbolic growth and the current transient period, completed by establishing
a homeostasis in the civilization–biosphere system.
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The accumulation of biomass litter was measured at each of the 70 sampling locations in the 270x50 m transect in a bog
birch forest. Nearly 70% of the spatial variation in the accumulated biomass of litter is explained by the drift of the
properties of the ground water along the transect. Sample and model variograms were used to quantify the spatial
correlation of the residuals from the corresponding linear model. The radius of the spatial correlation was estimated as
38.5 m, the nugget variance as 0.102, and the signal variance as 0.1. The statistically significant spatial correlation of the
residuals is explained by the spatial structure of the vegetation.
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The element of architecture of a tree - section is presented and models of tree, freely both not free growing, and the
communities of trees using some section properties are described. Models present a number of real properties of a tree
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«STANDARD MODEL» (AB4) OF 4 EMISSION FROM WEST SIBERIAN MIRES
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«Standard model» presents summation of emission periods, cartographical foundation and density functions of probability
distribution of methane flux’s value from typical ecosystems. Regional 4 emission from West Siberian mires is
estimated in 5,1±2,4 TgC-CH4 per year on the basis of model Ab4.
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MODELING OF CALCIUM DYNAMICS IN NORTHERN TAJGA FOREST SOILS
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1Institute of physico-chemical and biological problems in soil science of the Russian academy of sciences;
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Model of soil calcium dynamics in northern tajga forest ecosystem is developed. It describes calcium flows between
pools of soil organic matter. Inputs are air deposition and weathering from minerals. Outputs are plant nutrition, leaching,
synthesis of secondary minerals. The model  describes transformation and mineralization of forest floor in detail.
Experimental data for calibration model are used from north taiga forests in Kola Peninsula.

Key words: calcium circulation, mathematical modeling of ecosystems, secondary minerals, influence .
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INDIVIDUAL-BASED MODEL OF WOOD COMMUNITIES DYNAMICS

© 2009 A.N. Kolobov

Institute of the complex analysis of regional problems Far Eastern Branch
Russian Academy of Sciences, Birobidzhan;

e-mail: alex_0201@mail.ru

The results of study and construction of a simulation model describing the spatial-temporal dynamics of plant communities
are considered. The computative experiments with different sets of input data are carried out. As the simulation results
the researcher receives a different projection scenarios for the development of forest.

Key words: individual-based model, inter-species competition, spatial distribution.
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LANDSCAPE-ECOLOGICAL PREDICTIVE MODELS
OF CARBON BALANCE IN FOREST ECOSYSTEMS

UNDER GLOBAL WARMING

© 2009  E.G. Kolomyts, L.S. Sharaya

Institute of Ecology of the Volga River Basin Russian Academy of Sciences, Togliatti;
e-mail: egk2000@mail.ru

The experience of application of landscape-ecological methods for evaluations of carbon cycle biotic regulation in forest
ecosystems is presented. Methods are described for constructing analytical and cartographic empirical-statistical models
that make it possible to reveal the zonal/regional types of forwest formations capable of stabilizing the continental
biosphere in the changing climate. The prognosis of changes of  biological cycle and  biotic regulation of the carbon cycle
according to the  scenarios HadCM3 model (version 2) of forthcoming greenhouse warming is presented.

Key words: biogeocenosis, climate changes, empiriko-statistical modeling, cartographic, ecological prognosis, ecosystems.
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GEOCHEMICAL SYSTEM OF ELEMENTS IN HYDROSPHERE AS THE
ECOLOGICAL STANDARD

© 2009  V.D. Korzh

Institute of Oceanology it P.P.Shirshov of the Russian Academy of Sciences, Russia, Moscow;
e-mail: okean41@mail.ru

Modern problems of a finding of admissible limits of influence of a technosphere on biosphere, optimization of interaction
of a technosphere and biosphere, forecasting of ecological consequences of incidents in a technosphere and the rehabilitation
organization in after the emergency the period make qualitatively new demands to knowledge. The decision of these
actual problems demands working out of new methodological bases of studying of global geochemical cycles, creation of
models of global processes weight an exchange and transformations of substances, constructions of geochemical systems
of elements. The chemical compound of the seas and oceans grows out of processes of migration and substance
transformation on biogeochemical barriers the river-sea and ocean-atmosphere, i.e. in places of "a life condensation".
Stability of these processes - the main condition of stability of an ecosystem of hydrosphere. Biogeochemical criterion
it is the most adequate reflecting an ecological condition of hydrosphere and its separate parts the measure of affinity of
macrokinetic constants of the named processes occurring in actual practice, to corresponding constants defined in
"normal conditions" can serve.

Keywords: biosphere, a technosphere, hydrosphere, geochemical system of elements, biogeochemical processes, chemical
elements.
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 ( . 1). -
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 Pb, Cd, Zn, Cu -
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, , , 
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)  ( -
) -

Zc
. 2). -

 10,6 % , -
 [3].
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 [3, 7], 

-
S -

 ( . 3). 
, 

-
.

-
 (1), -

-
-

, 2 , 2

Cd 0,0419 0,0005 0,2931 0,0102

Cu 0,7782 0,3594 14,8668 149,6497

Pb 0,5002 0,0300 4,0335 1,5994

Zn 1,7735 0,5759 18,0615 123,5859

 1.

Zc Y0 Y = f(S) R
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. 
 Cd  

 -  71,2% 
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 Pb 
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I=f(S) R
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Cu SeI
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Pb SeI 0003,0890,0 0,980
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 3.

 ( 2 )
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 Pb , -
-

S(t) S(t+1)

-
 Pb,  Pb, ,

6,2767 6,2967 0,0171 0,0156 0,0184
1 20,0367 20,1967 0,1595 0,0291 0,0296

28,0767 28,3767 0,3023 0,0560 0,0536
4 33,6100 34,2000 0,5881 0,0782 0,0802
8 41,7633 42,9233 1,1595 0,1111 0,1116

-

15 48,1233 50,2833 2,1595 0,2206 0,2211
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6,3100 6,2367 0,0133 0,0127 -0,0739
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EXPERIENCE OF MODELING OF HEAVY METALS CYCLING IN
THE AGROLANDSCAPES

© 2009  N.E. Kosheleva

Moscow State University, Moscow; e-mail: natalk@mail.ru

The dynamic model of u, Zn, Pb, Cd budget in the agricultural landscapes of the Meshchera lowland has been
developed. It describes the functional relationships between atmosphere, hydrosphere, soil and vegetation. The patterns
of metal accumulation in the landscape compartments under the different scenarios of irrigation by contaminated waters
were determined.

Key words: mathematical model, dynamics, budget, heavy metals, agriculture, irrigation
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MODELING IMPACT OF CLIMATE CHANGE ON CARBON DIOXIDE FLUXES
FROM A OMBROTROPHIC BOG

© 2009  Ju.A. Kurbatova 1, N.V. Shalukhina 1,  A.V. Varlagin 1, C. Li 2

1A.N. Severtsov Institute of Ecology and Evolution of RAS, Moscow, Russia;
e-mail:kurbatova.j@gmail.com

2Institute for the Study of Earth, Oceans and Space University of New Hampshire, USA;

A process-based model (Forest-DNDC) was applied for modeling impacts of climate change on carbon dioxide fluxes
from a peat bog in European Russia. At first, Forest-DNDC was tested against carbon dioxide (CO2) fluxes measured by
the eddy covariance method on an ombrotrophic bog in region of southern taiga (56°N 33°E). The results from the tests
showed that  Forest-DNDC was capable  of  quantifying CO2 fluxes  from the bog ecosystem.  The validated model  was
then utilized to estimate how climate changes could affect the C dynamics in the bogs under several assumed temperature-
hydrology scenarios. The modeling study reported in this paper implicated that the bog ecosystems could become a
significant source of atmospheric CO2 under certain temperature and water table changes in future.

Keywords: CO2 fluxes, Forest-DNDC model, bog ecosystem, southern taiga.
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NET PRIMARY PRODUCTION OF KRASNOYARSK REGION,
SPACE-BASED AND GROUND DATA (AS EXPERIMENTAL BASIS FOR

THE GLOBAL ENVIRONMENT MODELING)
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N.F. Ovchinnikova2, Ju.D. Ivanova2
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One of the parameters characterizing the global carbon cycle, is the net primary production (NPP), which shows the
amount of carbon assimilated by green plants from the atmosphere. In this Paper compares two methods of evaluation
of  NPP for the same territorial areas. This estimate based on satellite data obtained by the model with a spatial resolution
of 500 x 500 m2, and evaluation based on morphometric measurements. And also a comparison of behavior values
calculated to NPP sites, with values around the south of the Krasnoyarsk Territory.

Keywords: Model Glo-PEM, the net primary production.
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The paper describes basic approaches to component-based models design, problems of code reuse. New component-
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ESTIMATION OF PHOTOSYNTHETIC EFFICIENCY OF FOREST STANDS

© 2009 A.G. Molchanov

Institute of Forest Science, v. Uspenskoe, Moscow region; e-mail: root@ilan.msk.ru

It is offered to count photosynthetic efficiency (FP) on the basis of absorbed by bed curtains of a forest stand of solar
radiation and operating ratio absorbed HEADLIGHTS on photosynthesis overdeciduous runaway. The quantity
assimilated 2 a layer of bed curtains of a forest stand at definition by this method is product of two sizes: quantities
absorbed by a layer of bed curtains of radiation and operating ratio of absorbed solar radiation on photosynthesis
(photosynthesis EFFICIENCY) overdeciduous runaway.

Keywords: photosynthetic efficiency, absorbed solar radiation, operating ratio of absorbed radiation on photosynthesis.
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OPTIMIZATION OF SOIL RECLAMATION ON OPEN-CUST MINES USING
SIMULATION MODEL OF SOIL ORGANIC MATTER DYNAMICS ROMUL

© 2009  M.A. Nadporozhskaya1, E.V. Abakumov1, O.G. Cherotv2

1 Saint-Petersburg State University, Saint-Petersburg, Russia;
e-mail: biosoil.bio.pu.ru

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

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.

Key words: reclamation of open-cust mines, soil organic matter, mathematical simulation model.
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a1, a2, a3, … , aS-1, aS           Fa1

a2, a3, … , aS-1, aS, a1             Fa2
a3, … , aS-1, aS, a1, a2  Fa3

   …………….                         …
         aS, a1, a2, a3 , … , aS-1 FaS
 - 

Fa = {Fa1, Fa2, Fa3,…, FaS}
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b2, b3, … , bS-1, bS, b1              Fb2
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                      …………….                          …
                               bS, b1, b2, b3 , … , bS-1 FbS
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Fb = {Fb1, Fb2, Fb3,…, FbS}.
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Agropyron cristatum (L.) Beauv.
Fa, Fb, Fc, … , Fm, Fn              Ra=FFa
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-

Ra  Rb  Rc  Rd  Re Rf Rg Rh Ri Rj Rk Rl Rm Rn

1. 400 419 454 493 525 547 557 559 554 543 530 512 489 398

2. 402 419 453 491 524 545 556 559 554 544 530 513 490 400

3. 400 418 453 493 527 548 558 559 554 543 529 512 489 399

4. 402 418 452 491 525 547 558 559 554 544 530 512 490 400

5. 400 417 452 492 526 548 559 560 554 543 529 511 488 399

6. 400 417 452 492 526 548 559 560 554 544 529 511 488 399

7. 400 418 453 492 526 548 559 560 554 543 529 512 489 399

8. 401 419 453 492 525 547 557 559 554 544 530 512 490 399

.
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EPIGNETIC LAWS OF VARIABILITY SYSTEMS (ON EXAMPLE OF
AGROPYRON CRISTATUM (L.) BEAUV.)

© 2009  S.I. Neuymin1, S.A. Shavnin1, A.I. Montile2, A.A. Montile1

1Botanical Garden, Ural Division, Russian Academy of Sciences, Yekaterinburg;
e-mail: sergneu@mail.ru; sash@botgard.uran.ru; org17@mail.ru

2Ural State Forest Engineering University, Yekaterinburg;
e-mail: amontile@gmail.com

New approach to the study of separate organism characteristics and their combinations variability is proposed. Combined
analysis of elementary and final characteristics allows to describe the main elements of construction, which are determined
by genetic and environmental factors. Trajectory (characteristics sequence) reflects individual peculiarities of ontogenesis.
Proposed method is illustrated by generative organs construction analysis for four genetical Agropyron cristatum (L.)
Beauv. forms within four periods of vegetation.

Key words: epigenetics, variability, elements of structure, genetic passport system
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DYNAMIC MODES OF TWO-AGE POPULATION MODEL

© 2009  G.P. Neverova1, E.Ja. Frisman2

The Far-Eastern Branch of the Russian Academy of Science
Institute for Complex Analysis of Regional Problems, Birobidzhan, Russia;

e-mail: 1 galina.nev@gmail.com; 2 frisman@mail.ru

In this paper we research a mathematical model of dynamics for the population number. We considered the population
of the two age classes by the beginning of the next season: the younger, one including not reproductive individuals, and
the senior class, consisting of the individuals participating in reproduction. The survival parameter of the younger class
is represented the exponential functions of the both age groups numbers. According to this supposition the density-
dependent factors restrict the development of population. Analytical and numerical analysis of the model is made. We
investigate the dynamic modes of the model. It is shown that density-dependent factors of regulation for the population
number can lead to generation of fluctuations and chaotic dynamics behavior of the population.

Key words: Population models equations, discrete-time systems, age distribution, density-dependent, stability, bifurcations,
dynamic modes, chaos.
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APPLICATION OF THREE-DIMENSIONAL MODEL TO DESCRIBE EFFECT OF
CLEA-CUTTING ON RADIATION REGIME OF O FOREST ECOSYSTEM

© 2009 A.V. Olchev1, K. Radler2

1 A.N. Severtzov Institute of Ecology and Evolution of the Russian Academy of Science Moscow
2 Department of Bioclimatology, Buesgen Institute, Georg-August University, Germany, Goettingen

Three-dimensional model Mixfor-3D is developed to describe radiation regime of uneven-age forest stands. Horizontal
resolution of the model - 2 m  2 m, vertical resolution - 1 m, time step - 1 hour. It was applied to describe the impact of
a clear-cutting on radiation regime within the framework of European project focused on study of forest ecosystem
dynamics and regeneration of forest recourses. Comparisons of results of modeling experiments with field measurements
show, the developed model allows describing adequately the spatial and temporal variability of solar radiation pattern
under different light conditions both within the forest stand and in the clear-cut area. The model can be used to solve
different theoretical and applied tasks.

Keywords: three-dimensional model, a radiating mode, a wood ecosystem, continuous cutting down.
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I II I II I II
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0.736 0.828 0.632 0.732 0.710 0.837
0.410 0.622 0.382 0.420 0.434 0.727
0.455 0.735 0.519 0.659 0.420 0.627
0.372 0.691 0.442 0.647 0.423 0.768
0.549 0.783 0.494 0.786 0.555 0.741
0.629 0.768 0.625 0.727 0.758 0.652
0.856 0.855 0.871 0.843 0.842 0.850
0.768 0.854 0.730 0.703 0.790 0.851
0.743 0.899 0.729 0.809 0.851 0.916
0.620 0.788 0.600 0.689 0.643 0.771

: * I - , II - .
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ESTIMATIONS OF CLIMATE CHANGE IMPACT ON AGROSPHERE
PRODUCTIVITY IN RUSSIA: METHODOLOGY, MODELS AND RESULTS

© 2009  V.N. Pavlova

Federal State Institution «All-Russian Research Institute of Agricultural Meteorology»;
e-mail: vnp2003@bk.ru

Approaches to solution of climate changes impact problem on agroecosystem efficiency - dynamic models the WEATHER
- CROP, multiple linear regressions with first differences in response and predictor variables, an agroclimatic analogues
method are discussed. Designed climate-dependant trends of productivity of the major agricultural crops in Russia
territory in 1975-2006 are analyzed. It is shown, that detrending the time  productivity series with differences regress
equations allows significantly to increase the accuracy and reliability of impact of climate changes on productivity.

Key words: climate changes, climatic scenarios, bio (agro) sphere, productivity, ecosystem efficiency.

mailto:vnp2003:@bk.ru


1549

 574.34:599.735.3

(Al es al es L.) 

© 2009 . , . , . , . , . 

. . ,
; e-mail: petrosyan@sevin.ru

, -
 (1961-2005 .)  (1975-2005 .) 

. , 
 (  – ) 

 ( ) .

: , , , ,
.

 20 -

, . 
 605 -

.  2007 . 
 11 

550-600 .  [1, 2]. 
 ( , , )

 200-250 .  15-21 .
 [2, 6-10]. , -

, ,
: -

, , 
, 

[6, 7].  1970 . -
 (

) . 
, -

-
, 

.
 – -

, -
-

. 

– 
-
-
-

.

, 
-

  -
 ( , -
, , , -

, -
, .), -

-
.  18 

. 

. , -
, -

 ( ):
),,....,,,,( 2,181,182,21,22,11,1 XXXXXXX ,

Xi,1 Xi,2 – -
i . -

 (t = 0) -

 [11-23]. -
-

 (
)  t = 0. -

 t + 1. 
: 

; ,
;

; , 

; 

mailto:petrosyan:@sevin.ru


1550

. . 11,  1(7), 2009

; -
 ( , .) -

; -
, 

.
, -

, :
;333222111

1
1,1 pNpNpNX t

;)1()1()1( 333222111
1

2,1 pNpNpNX t

;1,11,11,11,11,11,1
1

1,2
tttt XXXX

;2,11,22,12,12,12,1
1
2,2

tttt XXXX

1,21,21,21,21,21,21,21,2
1

1,3
ttttt XXXXX ;

;2,21,22,22,22,22,22,22,2
1
2,3

ttttt XXXXX
;1,31,31,31,31,31,31,3

1
1,4 1,3

tXXXXX tttt

;2,32,32,32,32,32,32,32,3
1
2,4

ttttt XXXXX
………………………………………………………

;1,171,171,171,171,171,171,171,17
1
1,18

ttttt XXXXX

;2,182,172,172,172,172,172,172,17
1
2,18

ttttt XXXXX

);,min();,min();,min( min33min22min11 cSSNbSSNaSSN

;,min
18

4
2,

18

4
1,min

i

t
i

i

t
i XXS

18

13
2,3

12

9
2,2

8

3
2,1 ;;;

i

t
i

i

t
i

i

t
i XSXSXS

;;;
321

3

321

2

321

1

SSS
Sc

SSS
Sb

SSS
Sa

ai,j - , . -
-

 (i =  1,
2…18; j = 1, 2). 

, ai,j (ai ,1= ai ,2) 

9171.00262.00022.0101 235 iiii . -
= (N,S,t) – 

, 
N, S, t; N – 

t, S – -
, . -

: i j

t
ji

S

X
18

1

2

1
,*1000

; . . -

t , 

: t+1 = 0,8; t+2 = 0,5; t+3 =
0,4; t+4 = 0,8 ( - 

, .  1000 ). -
-
-

. i,j – -

 (i = 1, 2…18; j =
1,  2),  -

;0598,00226,00031,00002,0107 2346 iiiii

i,j – , -
 (i = 3, 4…18; j = 1, 2);

ji ,  – , 
 (i = 2, 3, 4…18; j = 1, 2), p –

;
i – , -

 (i = 1…3);
i –  (i = 1…3).

-
-

  -
 (1981-2005 .) [8-10].

 2003-2009 .

 [7].
, -

  
, -

,  [24].

-
 – -

-
. , 

, -

. -

 ( ),
. , -

,
. 

-

 90-92%. -

. 1  2.
, -

, -
 24  

34%  27,8%,  –
10-18%  12,42%, -

 12  –         30-
56,6%  52,4% ( . . 2).

, -
 – -
. -

-



1551

. 1. : (1 - ,
2 - ;  X - ,  Y - 

, )

. 2.  1961-2005 .: (1 - , 2 -
, 3 -  12 , 4 -  12 ;  X - , 

 Y - , . )

1975-2005 . -
, -

 1975-2005 . -
 44-58%. 

,
-

. , -
-

. -
 60  100  [7].



1552

. . 11,  1(7), 2009

 157  ( -
)  15-21 .

 ( ) -
, -

 ( -
 – )  ( -

) . -
 1961-

2005 . , 
 (1991-1992 .) -

 22-24 .
. -

 904 (1991 .)   565 (2006 .) .
-

 42-45 .  ( -
 2006-2007 .). -

-

, .
, 

, 
 1,6:1 ( . . 1,6 ) 

 1-2  1000
. -

. -
-

, 
, 

. -
-
-
-

, -
.

, 
-

. 
, -

-
, 

-
.

-
-

 ( -
, , , -

.) . 
-
-

 ( , , ) 
. -

-
, , -

-
, -

-
-

.

-

 « -
: -

» (
II.11)  (  09-04-
91331_ ).

 1981-2005 .  56-75%
-

 (42-74 . ), -
 1994-1997 . -

 22-32 . . -
-
-

, -

. -
 39-54%. -

, 

, -
. 

, 
-

 [2, 6, 7]. 
, , , 

, 
,
-

. ,
-

, 
1,6:1 ( . 1,6 ) -

 1-2  1000 . 
-

 0,4-0,6 -
 1000 .

-
-
-
-

, -
,

, -
-
.



1553

1. .
 ( ). .

, 2006. 366 .
2. . -

// . . 2007. . 4.  1. . 89-99.
3. ., ., .,

.
 – -

-
. .; . . , 2006.

. 183-191.
4. . -

-
 // -

. .: , 1997.
. 172-178.

5. ., ., .,
., . -

-
 // -

-
. .: . . , 2005. . 23-34.

6. ., ., . -
-

.  .  .  2006.  .  3.   1.
. 81-84.

7. .,  .,  .,  -
., .  -

 // . -
. 2007. . 4,  2. . 148-160.

8.
. .: -

, 2000. . 2. 131 .
9.

 2000-2003 .  .: -
, 2004.  . 6. 213 .

10.
 2003-2007 .  .: -

, 2007.  . 8.  162 .
11. . -

. .- . . .;
2002. 443 c.

12. . -
 // .

1987.   6. . 31-39.
13. . -

 // -
. .; 2002. . 115-119.

14. . .: , 1975. 352 .
15. . .: , 1980. 393 .
16. . , -

-
. . . . . . .;

2008.  48 .
17. .C. . .: . .,

1984. 129 c.
18. . . .: -

, 1986. 160 .
19. . -

. .
. . ., 1977. 232 .

20. .
.

.  .:  ,  1980.
. 50-51.

21. Ericsson G. Demographic and life history
consequences of harvest in a Swedish moose
population. Doct. thesis. Acta Univers. Agriculturae
Sueciae. Silvestria. 1999. P. 1-17.

22. Renecker L.A., Schwartz Ch.C. Food habits and
feeding behaviour // Ecology and Management of
the North American Moose. Washington:
Smithsonian Institution Press. 1997. P. 403-440.

23. Renecker L.A., Hudson R.J. Seasonal foraging
rates of freeranging moose. // Wildl. Manage. 1986.
V. 50. P. 143-147.

24. . -
 – . .: , 1978. 414 .

EVALUATION OF NUMBER DYNAMICS AND SEX-AGE STRUCTURE OF MOOSE
POPULATIONS (ALCES ALCES L.) IN RUSSIA WITH THE USE OF SIMULATION

MODEL AND LONG-TERM MONITORING DATA

© 2009  V.G. Petrosyan, N.N. Dergunova, S.A. Bessonov, K.A. Nazarova, A.V. Omelchenko

A.N. Severtsov Institute of Ecology and Evolution of the RAS,
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The results of comparative analysis of the number dynamics, sex-age structure and density of moose populations in
Russia (1961–2005) and Finland (1975–2005) are presented with the use of developed simulation model and long-term
monitoring data. It is shown that the modern low indices of the moose number in Russia are to a great extent connected
with an influence of natural (a raise of a predator number – a wolf) and anthropogenic (poaching) factors.
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A TWO-DIMENSIONAL SIMULATION ECOSYSTEM MODEL
OF THE NEVA BAY, GULF OF FINALAND
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The paper presents a generic description of a two-dimensional simulation ecosystem model of the Neva bay, Gulf of
Finland. A result of model experiments was validated with concurrent field observations.
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This article is a view on some approaches to estimate a sustainability of terrestrial ecosystems to air pollutants impact
based on using biogeochemical mass-balance model. On the example of  Komi Republic, the results of calculating
permissible levels of nitrogen inputs to the ecosystems with air depositions are discussed. Exceeding these values will be
effected in risks of natural ecosystems eutrophication.
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We consider the nonlinear three-componential model of population number dynamics. It considers the sex and age
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EXPERIENCE OF GRAIN CROPS PRODUCTIVITY MODELLING FOR THE
NONCHERNOZEM ZONE OF RUSSIA ON THE BASIS OF THE GEOGRAPHICAL

NETWORK OF EXPERIENCES WITH FERTILIZERS DATA
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Crop productivity models for winter wheat and spring barley, considering interaction of climatic factors, soil conditions
and different rates of mineral fertilizers for the Nizhniy Novgorod, Vladimir, Moscow areas are created. Coincidence of
the modeling results on the basis of the different data sources allows using the data of the Geographical network of
experiences with fertilizers for calculation of a uniform grid of crop productivity estimates.
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, 2008.  227 .
2. ., .

-
  // 

. .

. ., 2008 . . 233-236.
3. . -

 // -
. 1991.   4. C. 67-73.

4. . . .: -
, 1979. 240 .

mailto:viua:@online.ru
mailto:vnp2003:@bk.ru


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
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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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FLOWS PLASTIC RELIEF MAPS - PHYSICAL AND MATHEMATICAL
ECOLOGICAL SYSTEMS
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The behavior patterns of the soil surface as a physical and mathematical systems for plastic relief maps. We give a
characterization based on systems theory, as well as the physical fields.
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OF GLOBAL CARBON DIOXIDE CYCLE
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With the aid of a spatial mathematical model of the global carbon dioxide cycle there were calculated the absorption of
carbon dioxide emissions from fossil fuels burning, deforestation and soil erosion by terrestrial ecosystems, countries and
regions of the world. Impacts of CO2 reductions of emission to the atmosphere based on different scenarios of fulfillment
of the Kyoto Protocol to the Framework Convention on Climate Change are calculated. Estimations show that Russia is
in a unique position relative to other countries: ecosystem its territory more than other countries absorb atmospheric CO2
and absorption by its territory almost equal to industrial emissions.

Keywords; Mathematical modeling, Global carbon dioxide cycle, Global warming, Biosphere, Biota, Net primary
production, Anthropogenic impacts, Industrial carbon dioxide emissions, Le Chatelier principle.
Key words: soil, thermal diffusivity of soils, mathematical models.
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ESTIMATION AND MINIMISATION OF ERRORS OF SOIL RESPIRATION
MEASUREMENT USING OPEN SCHEME

© 2009  F.A. Tatarinov1, A.G. Molchanov2, A.V. Oltchev1

1Severtsov Institute of Ecology and Evolution Problems of Russian Academy of Sciences, Moscow,
Russia; e-mail: pedro2005@rambler.ru

2Institute of Forestry of Russian Academy of Sciences, Uspenskoye, Moscow region, Russia

The analytical and experimental estimation of error of chamber measurements of soil respiration using open scheme,
caused by the air infiltration into the chamber from soil due to the difference in air pressure inside the chamber and in
ambient air. This error may lead to the significant overestimation of measured soil respiration. It was obtained that the air
infiltration from soil decreases hyperbolically under decreasing difference of air pressure inside and outside of chamber.
Within the frame of the study the pressure difference was regulated by the increase of the area of chamber inlets. The
estimation of minimal inlets area under the given air flux necessary for the correct soil respiration measurement with open
scheme was obtained.

Key words: CO2 emission, soil respiration, chamber methods, open path.
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ECOSYSTEMS SUCCESSION AND BIOTIC TURNOVER
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This paper describes primary and secondary revegetation and biotic turnover development on coal-mining spoils.
Succession of different components of  biota, development peculiarities of plant, microorganism and protist  communities
in the course of primary and secondary successions, the linkage between ecological successions and biotic turnover are
described for different stages of succession with an natural meadow as the steady-state ecosystem.
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Research of size distribution of the oocytes population in the common frog ovary conducted. Results of applying the
“competitors” model  reflecting «quasi-Pareto’s law» are presented.
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The mathematical model describing the year-round dynamics of stocks of soil moisture on a scale of agricultural field with
decade step on time is represented. Comparison of the calculated water-supplies in a meter layer of soil with those
measured at the agrometeorological station is conducted. It is shown that the numerical scheme using the standard
agrometeorological information provides sufficient for practice accuracy of monitoring moisture supplies in the year-
round regime.
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NONLINEAR MODELLING OF SELF-OSCILLATIONS OF PSEUDOMONAS
FLUORESCENS POPULATION IN THE SUBSTRATE-BACTERIAL SYSTEM

© 2009  N.I. Vorobyov1, A.M. Semenov2, A.A. Shatalov2, A.H.C. van Bruggen3, O.V. Sviridova1
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The mathematical model a substrate-bacterial system (SBS) in a niche with the limited nutritious resource on an example
of wave-like dynamics of Pseudomonas fluorescens 32 gfp population in a late stationary phase is created. The model is
presented by system of the nonlinear differential equations and describes transitions of cells from an active condition in
dormant state, lyses with release of a substrate or deep anabiosis. By functional and parametrical verification of model
kinetic parameters of a bacterial population were calculated. The analysis of the system of the differential equations has
shown, that SBS possesses a special point - «unstable focus» due to what self-oscillations in SBS arises.

Keywords: heterogeneity in monospecific population Pseudomonas fluorescens, an autoinduction of fluctuations of
number in the conditions of starvation, the analysis of stability a substratum-bacterial of system on the basis of mathematical
model.
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ECOLOGICAL MODELS AS SCENARIOS IN THE NETWORK LIBRARY OF
COMPUTABLE MODELS. THE EXAMPLE OF PUBLICATION AND

CALCULATIONS OF TWO PHASE SOIL MOISTURE FLOW MODEL
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The elements of architecture of  network library of computable models, the order of user work are described by the
example of computing scenario of the model of the soil water flow.
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MATHEMATICAL SIMULATION OF ANT INFLUENCE ON THE IXODE TICKS
NUMBER IN EURASIAN ECOSYSTEMS
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Mathematical simulation of the influence of ants on ixode ticks number is developed. Forest ants population is one of the
important components in ecosystems. The possibility of ixode ticks number control including their elimination from
Eurasian ecosystems is described.

Key words: ants, ixode ticks, population dynamics.
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CHANGES OF CORRELATION OF REALIZED PLANT ECOLOGICAL NICHES IN
COMMUNITIES ALONG SUCCESSION

© 2009  E.V. Zubkova
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-mail: elenazubkova@rambler.ru

It was shown using plant ecological scales that plant communities have different responses at the changes of factors along
succession. Results are obtained using special software for processing of geobotanical descriptions and could be used for
developing of the model of forest ground vegetation dynamics.
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MODEL OF POTENTIAL EFFICIENCY
 OF SUCCESSIONAL PROCESSES IN MIXED GRASS CROPS

© 2009   G.S. Rozenberg

Institute of ecology of the Volga river basin of the Russian Academy of Science,  Togliatti;
e-mail: genarozenberg@yandex.ru

Formalization of succession in mixed grass crops in view of a principle of dense packing (discrete geometry) and models
of potential efficiency of complex systems is offered. Working capacity of model is shown on an example programmed
succession in conditions of northern forest-steppe, mountain-wood and steppe zones of Bashkortostan.

Keywords:  succession, mixed grass crop, dense packing, an ecological niche, model of potential efficiency of complex
system.
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