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INTRODUCTION

Forest stands in the mountain regions of Siberia 
grow in the boreal zone, which is characterized by 
strongly continental climate and vast distribution of 
continuous permafrost which is the major limiting 
factor for growth of forest vegetation in this huge 
area. Forests in Siberia develop on seasonally fro-
zen soils and are found predominantly in mountain 
regions. In many cases, they are surrounded by vast 
steppe and forest-steppe areas and uplands. The spe-

cific features of forest management in Siberia are: 
lengthy growing periods to final harvest age (about 
100–120 years), the necessity for sustainable for-
est utilization, and the need to actively manage for 
regeneration of forest resources on burned, logged 
and insect-damaged areas.

The area of artificially restored forest lands in 
Central Siberia (ref. to Krasnoyarsk territory) totals 
more than 1 million ha at the present time, but only 
50 % of them can be rated in good or satisfactory 
condition. About 10 % of all planted forests have 
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died due to forest fires, insect outbreaks caused by 
Siberian silkworm (Dendrolimus sibiricus) or gipsy 
moth (Lymantria dispar), industrial pollution, etc.

During the period 2000–2015, about 700 thou-
sand ha of forest plantations were created in Central 
Siberia, and 160 thousand ha of those plantations 
were reclassified as lands covered by forests. In the 
last decade, plantations accounted for 18–20 % of 
the total reforested area. In 2010–2015, forest res-
toration work was carried out on about 70 thousand 
ha, and forest plantations were created on an ad-
ditional 11 thousand ha (Varaksin, 2013; Varaksin, 
Vais, 2016).

STUDY AREAS, MATERIALS 
AND METHODS

Parameters of forest ecosystems regenerated on 
burned and commercially harvested areas in Central 
and Eastern Siberia (Krasnoyarsk Krai, Tuva and 
Buryatia Republics, Irkutsk Oblast and Zabaikalski 
Krai) were studied and analyzed (Fig. 1).

The area of non-regenerated burns, logged and 
dead stands totals nearly 15 million ha in Central 
and Eastern Siberia. This results in serious environ-
mental and economic problems (Organiza csiya…, 
2009; Evdokimenko, 2014; Sokolov, 2014; Sokolov 
et al., 2016) (Fig. 2–4).

Sixty nurseries (15 of them temporary) are 
available for growing tree seedlings in the area 
of this study. The total nursery area is 621 ha, in-
cluding 375 ha in production. In 2010–2015, these 
nurseries produced 133.5 million seedlings of pine 
(Pinus sylvestris), Siberian pine (P. sibirica), larch 

(Larix sibirica) and fir (Abies sibirica) (Varak-
sin, 2013; Varaksin, Vais, 2016). The forested ar-
eas where plantations have recently been created, 
as well as naturally regenerated in Central Siberia 
are highly productive pine and larch stands that are 
commercially valuable and accessible by vehicles 
(Fig. 5–7).

During the past 50 years, these stands were sub-
jected to intensive cutting. Commercial final clear 
cuts by heavy-duty harvesters and chain saws are 
a regular practice here. Heavy skidders usually 
drag harvested timber to landings, which results in 
considerable disturbance to ground cover and soil 
erosion. Parent uncut stands, harvested areas and 
plantations all suffer from frequent fires (Tcsvetkov, 
2005; Organizacsiya…, 2009; Sokolov et al., 2016).

Forest regeneration work is not carried out in 
areas of winter logging, which are as a rule inac-
cessible in springtime, and on burned areas because 
of the lack of special engineering equipment for 
their development and for preparation of the sites 
for planting. On winter cuts, enough coniferous un-
derstory is usually kept for subsequent forest stand 
renewal. Since 1982, management practices to en-
courage natural forest restoration have been carried 
out on 1678 thousand ha, including 629 thousand ha 
in the last 10 years.

Studying growth dynamics, stand structure and 
biomass accumulation of such stands is important to 
understand and predict forest development both in 
terms of forest management improvement and envi-
ronmental impact to forest ecosystems (Sokolov et 
al., 1998, 2003; Danilin, 2009a, b).

The stand structure, dynamics of organic mat-
ter and biodiversity serve as indices for stabil-
ity of forest ecosystems. Studying stand structure 
and growth makes it possible to define permissible 
limits of management practices for affecting eco-
systems and determining their effect on the envi-
ronment. Permanent sample plots were established 
using conventional forest inventory and biometric 
techniques (Danilin, 1995, 2009a, b; Buzykin et al., 
2002; Usoltsev, 2007). All trees on the sample plots 
were measured and mapped to establish their size-
dependent position in the phytocenosis and to de-
termine structure of the aboveground biomass and 
diversity of forest vegetation.

RESULTS AND DISCUSSION

The basic characteristics of the research sample 
plots are described in the Table 1. The forest cov-
er of the experimental forest sites included stands 
of even-aged pine as well as both pure and mixed 

Dynamics of forest ecosystems regenerated on burned and harvested areas in mountain regions of Siberia...

Fig. 1. Geographic location of the research sites within 
Central and Eastern Siberia.
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stands of larch and birch-aspen belonging to dif-
ferent forest types and natural formation patterns/
series. Pure young pine stands occurred mostly on 
river terraces belong to the pine-bearberry-lichen 
(Pinus sylvestris – Arctostaphylos uva-ursi – Clad-
ina sylvatica) and pine-red bilberry-green moss 
(P. sylvestris – Vaccinium vitis idaea – Pleurozium 
schreberi) forest community types. The tree density 
in these stands varied from 1.6 to 94.6 thousand 
trees per ha. Tree mortality was moderate.

Mixed pine, aspen and aspen-birch stands were 
common on flat interfluves with loamy soils. These 
belong to the pine-aspen-birch-red bilberry-herba-
ceous (Pinus sylvestris – Populus tremula – Betula 
pendula – Vaccinium vitis idaea – Calamagrostis 
arundinacea – Carex macroura – Pulsatilla pat-
ens – Trifolium lupinaster – Bupleurum aureum – 
Geranium sylvaticum) forest community type, and 
the density of these stands varied from 6.4 to 11.2 
thousand trees per ha.

The study was also conducted where larch 
stands occur in a range of altitudinal belts. These 
sites are located approximately at 51–56° N, 95–
115° E. All these areas are dominated by larch 
(Larix sibirica and L. gmelinii) stands with herba-
ceous ground cover. These stands are usually found 
in the lower portions of mountain slopes in Eastern 
Siberia (Evenkia, Irkutsk and Zabaykal’skiy krai). 
These are highly productive stands, commercially 
valuable, and accessible by vehicles. Over the last 
30 years, these stands were subjected to intensive 
cutting. Commercial final cuts are practiced here. 
The harvested wood is usually dragged by tractors 
leading to considerable disturbance of ground cover 
and soils. After cutting, logging residue is placed 
into piles that are evenly distributed over the cut 
area and left untreated. In unlogged stands, under-
story numbers vary from 2400 to 5000 young larch 

per ha. Their quality and distribution depend on 
their age, basal area, and the area occupied by the 
parent stand. In logged areas, surviving understory 
averages, as a rule, from 400 to 600 trees per ha. 
Both parent larch stands and cut areas suffer from 
frequent fires that enhance natural regeneration.

In small clear-cuts (up to 5 ha), natural regen-
eration is usually abundant. Larch seeds germinate 
annually, and their resistance to environmental 
stresses is relatively high. In the first 5–6 years af-
ter cutting, the number of seedlings usually exceeds 
50 thousand per ha, providing favorable conditions 
for regeneration of the harvested area. By the time 
the canopy of the young generation closes (in about 
15 years), the herbaceous cover and litter layer 
characteristic of the previous stands are completely 
regenerated.

In this study, the structural relationships between 
biomass fractions changed with increasing average 
stand age and density. In dense stands, tree crowns 
were best developed. Consequently, the total crown 
biomass of dense, young stands was greater than in 
older stands with lower tree density. This may be 
due to the fact that trees at early development stages 
are able to make maximum use of their assimilation 
apparatus and branching systems, competing with 
equal success for light, nutrients, and water.

Empirical curves of the tree distribution series 
were noticeably steep, right-side-asymmetric and 
stretched (lengthened out). Parameter variation co-
efficients ranged from 43.4 to 73.9 %. This wide 
parameter variation can be attributed to distinct 
differences in tree height at the initial stages of the 
forest phytocoenosis development and also the root 
and crown competition for nutrients, sunlight and 
water. For all morphometric parameters, distribu-
tion appeared to be synchronous (autocorrelation). 
Adequate and effective smoothing of the empirical 

Dynamics of forest ecosystems regenerated on burned and harvested areas in mountain regions of Siberia...

Fig. 2. Fir (Abies sibirica Ledeb.) forest killed by catastrophic crown fire on the Manskii forest district of Krasnoyarsk krai 
in 2006 (total area burned was more than 50 000 ha).

Fig. 3. Scotch pine (Pinus sylvestris L.) commercial clear cut harvested in 2015 on the Ust’-Ilimsk forest district of Irkutsk 
oblast.

Fig. 4. Larch (Larix sibirica Ledeb.) forest severely damaged by gypsy moth (Lymantria dispar) near Tchagytai lake 
in Baikhaak forest district of the Tuva Republic.

Fig. 5. Burned area replanted by pine (Pinus sylvestris) seedlings on the Manskii forest district of Krasnoyarsk krai.

Fig. 6. 10-year-old successional birch (Betula platyphylla) and aspen (Populus tremula) forest naturally regenerated after 
catastrophic crown fire in a mature fir (Abies sibirica) and spruce (Picea obovata) stand on the Manskii forest district 
of Krasnoyarsk krai.

Fig. 7. 70-year-old pine (Pinus sylvestris) plantation on Karaul’noe forest district of Krasnoyarsk krai, created on a former 
logging area.
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curves was provided by the Weibull distribution 
function of probability density with three basic pa-
rameters – b, c and q: f (x) = c/b·[(x – q)/b]c–1 · e – 
– [(x – q)/b]c, 0 ≤ x < ∞, b > 0, c > 0, q > 0, where, 
b – parameter of scale, c – parameter of form, 
q – parameter of move (location), e – base for 
Eiler’s natural logarithm (Statistica…, 2015) 
(Fig. 8, Table 2).

The Weibull distribution, as it has been shown 
earlier by a number of studies (Mason, 1968; Falls, 
1970; Burkhart, 1971; Bailey, Dell, 1973; Svalov, 
1982; Ganina, 1984; Kaplunov, 2001; Danilin, 
2009a, b), makes it possible to obtain adequate, re-
liable approximations of the distribution of trees by 
stem thickness (DBH) as well as by the other mor-
phometric parameters (tree height, crown length 
and crown diameter), adequately smoothing cenotic 
hierarchy of trees in the forest stand.

Morphometric parameters of the trees were 
found to be closely correlated (0.51 R ≤ 0.98; 
P < 0.05) (Table 3, 4).

Correlation between the sample tree morpho-
metric and biomass parameters was also consist-
ently high (0.70 ≤ R ≤ 0.99; P < 0.05) (Table 5, 6).

These correlations are normally in accordance 
with law of allometry (Enquist et al., 2002; West 
et al., 1999), valid for all tree species globally and 
proved by numerous studies throughout the world 
(Yandle, Wiant, 1981; Hagihara et al., 1993; Dani-

lin, 1995, 2009a; Ter-Mikaelian, Korzukhin, 1997; 
Niklas et al., 2003; Kaitaniemi, 2004; Pilli et al., 
2006; Usoltsev, 2007).

Correlation of the biomass fractions with stem 
diameter (DBH) was closer than with tree height 
and crown length. This is due to non-uniformity of 
the vertical tree layer structure and significant varia-
tion in tree heights. The maximum aboveground bi-
omass of the larch overstory, the major stand com-
ponent, was found to be 189 100 kg per ha (sample 
plot 13). Of the total biomass, 71 % is accounted for 
by stems, of which timber and bark make up 58 and 
13 %, respectively. Nine percent of the total bio-
mass is accounted for by the main (skeleton) tree 
branches (more than 1 cm in diameter at the base), 
8 % by small branches (less than 1 cm in diameter 
at the base), 8 % by needles, and 3.8 % by dead 
branches.

Comparisons of the above mentioned data on 
the stem analysis of larch trees and their biomass 
structure (look Tables 1 and 6) with other studies 
in Siberia (Schulze et al., 1995; Shchepashchenko 
et al., 1998; Alexeyev et al., 2000; Shvidenko et 
al., 2000; Utkin еt al., 2001; Fuchen еt al., 2002; 
Usoltsev, 2007), have shown a high level of accord-
ance, which indicates a possibility to use unified 
recursive approximations for aboveground biomass 
assessment in larch forest ecosystems of Northern 
Eurasia.

Fig. 8. Empirical (solid line) and Weibull (dotted line) distribution of larch trees by steps of morphometric 
indexes of the stems and crowns: N – number of trees; D1.3 – stem diameter at breast height (1.3 m above tree 
base); H – tree height; Dcr – crown diameter; Lcr – crown length; Scr – crown area; G – stem cross section area 1.3 
m above tree base (G = f Dcr).

Dynamics of forest ecosystems regenerated on burned and harvested areas in mountain regions of Siberia...
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Biomass increment is a more objective index for 
production processes and ecosystem stability than is 
total biomass. Over the past 5 years, current annual 
increment of diameter and height increased consist-
ently with increasing tree size. The maximum aver-
age annual biomass increment was found to be 4.4 
and 3.9 ton per ha (100 % dry matter) on sample 
plots 11 and 12 (look Table 1).

Forest fires and clear-cuts significantly impact 
the structure and diversity of plant groundcover, 
which is characterized by highly mosaic patterns 
and forms in communities of varying shapes, from 

round to stretched, with both straight and twisting 
contours.

After forest fires in the northern mountains, plant 
groundcover in naturally regenerated larch forests 
(look Table 1, sample plot 14) consists predomi-
nantly of low shrubs such as Vaccinium uligino-
sum L., V. vitis-idaea L., Rubus arcticus L., Ledum 
palustre L., Arctous alpina (L.) Nied., Arctostaphy-
los uva-ursi (L.) Spreng., Empetrum nigrum L., 
with green mosses Hylocomium splendens (Hedw.) 
Schimp. in B. S. G., Pleurozium schreberi (Brid.) 
Mitt., Dicranum congestum Brid. dominating the 

Тable 2. Coefficients for Weibull smoothed distributions (y = weibull (x, b, c, t)·a) of the larch (Larix sibirica) trees 
by morphometric indexes of stems and crowns at 95 % confidence level (valid for sample plot 12)

Parameter Coefficient Standard error t-value p-value
Confidence level

lower upper

D1.3 (R2 = 0.884)
b
c
t
a

741.717
99.990

–721.135
1229.599

22313.970
2997.530
22314.910
191.360

0.033
0.033
–0.032
6.426

0.97
0.97
0.98
0.00

–52022.400
–6988.100
–53487.500

777.100

53505.860
7188.030
52045.240
1682.100

H (R2 = 0.928)
b
c
t
a

200.645
99.980

–184.857
497.152

3887.131
1934.713
3887.223
50.049

0.052
0.052
–0.048
9.933

0.96
0.96
0.96
0.00

–8990.960
–4474.890
–9376.680
378.810

9392.249
4674.850
9006.964
615.500

Dcr (R2 = 0.988)
b
c
t
a

3.0312
2.597
0.393

283.586

0.360
0.389
0.376
12.951

8.420
6.673
1.045
21.897

0.00
0.00
0.36
0.00

2.032
1.517
–0.651
247.628

4.031
3.678
1.436

319.544
Lcr (R2 = 0.970)

b
c
t
a

7.183
1.849
0.900

580.206

0.845
0.309
0.934
32.436

8.498
5.980
0.964
17.88

0.00
0.00
0.38
0.00

5.011
1.054
–1.500
496.826

9.356
2.644
3.300

663.585
Scr (R2 = 0.822)

b
c
t
a

8.299
1.432
0.608

278.405

0.764
0.195
0.657
21.225

10.858
7.341
0.925
13.117

0.00
0.00
0.36
0.00

6.7182
1.029
–0.752
234.497

9.881
1.836
1.968

322.313
G = f Dcr (G = a + a1 Dcr + a2 D2

cr + a3 D3
cr + a4 D4

cr) (R2 = 0.945)
a
a1

a2

a3

a4

0.450
–1.488
1.297
–0.300
0.021

0.342
0.584
0.302
0.060
0.004

1.317
–2.550
4.299
–5.042
5.222

0.22
0.03
0.00
0.00
0.00

–0.323
–2.809
0.615
–0.435
0.012

1.223
–0.168
1.980
–0.165
0.030

Where: D1.3 – stem diameter at breast height (1.3 m above tree base); H – tree height; Dcr – crown diameter; Lcr – crown length; 
Scr – crown area; G – stem cross section area 1.3 m above tree base, and further the same in other tables.
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lower layers, lichens represented by Peltigera aph-
thosa (L.) Willd., Cladonia gracilis (L.) Willd., 
Cladina rangiferina (L.) Nyl., and grasses Саrех 
globularis L. and Pyrola incarnata (DC.) Freyn. 
The communities on this site were determined to 
be from 0.5 to 100 m2 in area. When comparing 
structure of the groundcover with the distribution 
patterns of the tree overstory and understory, we 
were able to identify certain trends. The V. uligino-
sum + Hylocomium splendens, Pleurozium schre-
beri plant community that forms the background is 
distributed in well-sunlit openings. However, the 
larch overstory does not suppress the lower layers 
of the phytocoenosis because the crowns, even in 
tree biogroups, are naturally thinned. Nanorelief 
and the diversity of soil microconditions mainly 
control the community’s shape, size and species 
composition. V. uliginosum + Arctous erhytrocarpa 
communities occupy level sites. The V. uliginosum 
+ V. vitis-idaea community is found on raised na-

norelief elements and in microsites of partially or 
completely decomposed downed wood dominated 
by humic and peat soil. Even where sun radiation is 
intense, the V. uliginosum + V. vitis idaea commu-
nity is limited to vegetation-covered nanohillocks. 
Ledum palustre + Hylocomium splendens, Ledum 
palustre, A. erhytrocarpa, and A. erhytrocarpa + 
Hylocomium splendens communities occur mostly 
in small, wet microdepressions with humic podzols. 
Some communities, such as V. uliginosum + V. vitis-
idaea + Hylocomium splendens + Arctous sp., V. 
uliginosum + Arctous sp., and V. uliginosum + Em-
petrum nigrum + Arctous sp. with Arctostaphylos 
uva-ursi, are of limited extent.

The groundcover biomass totaled 5818 kg per 
ha (100 % dry weight) for sample plot 14. Of this, 
87 % (5055 kg per ha) is accounted by low shrubs, 
which can be listed in order of decreasing biomass 
(kg per ha) as follows: 4179 Vaccinium uliginosum; 
335 V. vitis-idaea; 299 Rubus arcticus; 169 Ledum 

Table 3. Correlation matrix (R) for relationship between tree morphometric indices at larch (Larix sibirica) tree stand 
(sample plot 12)

Index D1.3 H Dcr Lcr Scr

D1.3

H
Dcr

Lcr

Scr

Average statistical
Standard deviation

Number of observations

1.00
0.86
0.83
0.70
0.77
17.46
7.37
288

0.86
1.00
0.60
0.65
0.51
13.34
3.95
288

0.83
0.60
1.00
0.72
0.98
3.07
1.12
288

0.70
0.65
0.72
1.00
0.69
6.96
3.22
288

0.77
0.51
0.98
0.69
1.00
8.37
5.95
288

Table 4. The parameters of multiply regression equations between larch (Larix sibirica) trees’ forest inventory and 
morphometric indices at 95 % confidence level (significance level a < 0.05) (sample plot 12)

Parameter Coefficient Standard error 
of the coefficient t-value p-value

Confidence level
lower upper

D1.3 = exp (a + a1 H + a2 Dcr) (R2 = 0.734)
a
a1

a2

1.3826
0.1079
–0.0141

0.081
0.005
0.008

17.096
21.381
–1.888

0.00
0.00
0.06

1.223
0.098
–0.029

1.542
0.118
0.001

D1.3 = exp (a + a1 H + a2 Lcr) (R2 = 0.733)
a
a1

a2

1.3801
0.1076
–0.0051

0.081
0.005
0.003

17.045
21.332
–1.649

0.00
0.00
0.10

1.221
0.098
–0.011

1.540
0.118
0.001

Scr = exp (a + a1 D1.3 + a2 H) (R2 = 0.675)
a
a1

a2

0.8289
0.0764
–0.0171

0.091
0.004
0.003

9.102
22.027
–5.849

0.00
0.00
0.00

0.650
0.070
–0.023

1.008
0.083
–0.011
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palustre; 38 Arctous erythrocarpa; 27 Empetrum 
nigrum and 8 Arctostaphylos uva-ursi. Eight per-
cent (448 kg per ha) of the total groundcover bio-
mass is made up of mosses, namely Hylocomium 
splendens, Pleurozium schreberi and Dicranum 
congestum accounting for 200, 137 and 111 kg per 
ha, respectively. Lichens make up 5 % (288 kg per 
ha) of the total ground plant biomass. These include 
Peltigera aphthosa (179 kg per ha), Cladonia gra-
cilis (58 kg per ha) and Cladina rangiferina (51 kg 
per ha). The grass biomass proportion is relatively 
small and does not exceed 0.5 % (27 kg per ha), 
represented by Carex globularis and Pyrola incar-
nata, 24 and 3 kg per ha, respectively.

CONCLUSIONS

If the process of succession follows its natu-
ral course and the existing rate of biomass incre-
ment is maintained, these forests can be expected 
to regain their original state (i. e., a relatively stable 
climax forest ecosystem whose components are in 
balance with the environment) in about 100 years 
for the pure larch, pine and mixed stands, and about 
50 years for birch and aspen phytocenosis. How-
ever, this time period would become much longer if 
disturbances such as fire, insect outbreaks or wind 
fall occurred. In this case, if phytocenosis is partly 
or completely destroyed, succession would take the 
form of replacement of coenopopulations: second-
ary aspen and birch stands on flat interfluves with 
loamy soils, or the native edificator tree species on 
river terraces with sands and loamy sands.

With no regeneration of birch, larch or pine due 
to poor silvicultural practices, seed-crop failures, 
droughts, forest fires or after logging, succession 
may take the course of forming meadow or steppe 
ecosystems. Such development is undesirable be-
cause it decreases forested area, reduces protective 
and environmental functions of the ecosystem and 
reduces tolerance to harmful environmental factors. 
Specific forest management activities such as thin-
ning can considerably reduce the time necessary for 
a native phytocenosis to fully recover. From the bio-
logical viewpoint, thinning is useful because about 
50 % of wood produced in an unthinned forest stand 
dies by the time it reaches maturity. Extraction of 
some dead and injured trees changes the insolation 
and temperature conditions, as well as those of hu-
midity and soil moisture, and the decomposition rate 
of the forest floor organic layer increases. The con-
ditions for tree growth and development improve, 
and trees drop their dead branches and accumulate 
wood that is free of knots. These factors facilitate 

higher productivity and consequently induce higher 
resistance to pests in the phytocenosis. Moreover, 
the increased yield of valuable conifer wood results 
in higher economic returns and decreases the coni-
fer cultivation period.

Thinning, however, is a complex biotechnical 
measure that needs careful planning and implemen-
tation at each site. Before thinning, account should 
be taken of the biological characteristics of the 
stand, i.e. its composition, age, density and produc-
tivity, as well as site conditions, such as topography, 
soils, climate, the rate and character of anthropo-
genic disturbance, wildfire dynamics, etc.

In the event of phytocenosis succession con-
trolled by man (anthropogenic succession) it is 
preferable for the forest ecosystem to regenerate 
through the native edificator species to form the 
original uneven-aged (of several generations) pine 
or larch coenopopulation with birch and aspen ad-
mixture (mosaic) which is more resistant to fire, 
ecologically stable and productive for longer eco-
nomic usage. After logging or fire breakdown of 
forest ecosystem its place might also become oc-
cupied by an analogous but different ecosystem – a 
forest plantation.
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Рассматриваются вопросы комплексной оценки и динамики лесных экосистем на основе детализации мест-
ных особенностей структуры, роста и продуктивности, раскрытия общих закономерностей географическо-
го и биологического разнообразия и поддержания устойчивости на примере насаждений, формирующихся 
на гарях и вырубках в горных районах Сибири. В этом обширном регионе с характерным суббореальным, 
субаридным резко континентальным климатом леса произрастают на сезонно-мерзлых почвах, во многих 
случаях в степных, лесостепных и высокогорных ландшафтах. Разработка критериев устойчивости горных 
лесных экосистем необходима для обеспечения рационального использования и сохранения лесных ресур-
сов. Основой для этого служат комплексные биометрические характеристики лесных насаждений и ланд-
шафтов, детальное изучение их структуры, биологического разнообразия и продуктивности. В статье анали-
зируются и обсуждаются морфологические параметры деревьев, строение, рост, фитомасса и биологическая 
продуктивность древостоев, накопление отмершей органики восстановительных послепожарных и послеру-
бочных сукцессий, установленные с использованием морфометрических методов, распределения Вейбулла и 
аллометрических функций.

Ключевые слова: лесные экосистемы, гари и вырубки, восстановление, биологическое разнообразие, струк-
тура, продуктивность, горные районы, Сибирь.
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