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Current state and future development potential of the oak forests  

in the floodplain of the Ural River (West Kazakhstan) 

The article provides information on the current state of the oak forests of the Ural River floodplain (West Ka-
zakhstan) based on the analysis of forest inventory materials (as of 01.01.1992 and 01.01.2016) and field sur-
veys. The study of the dynamics of the oak forests (Quercus robur L.) is timely and relevant due to the im-
portant ecological role of the oak forests as the most resilient among floodplain forests, and the need to pre-
serve their biological diversity near the south-eastern limit of the natural distribution range. Over a 24-year 
period, the area of the oak forests decreased by 98.7 hectares (4 %). During the study there has been 
a decrease in the stand density and site productivity, as well as the predominance of mature stands reproduced 
through re-sprouting. Pure oak forests or oak forest with an insignificant admixture of Ulmus laevis Pall., 
Populus alba L. and Acer negundo L. are the most common oak forest types. Natural regeneration of Q. ro-

bur is unsatisfactory or absent altogether. The total projective cover of the grass layer is up to 90 %, however, 
its floristic diversity is low. Authors of the article present estimates of the carbon balance of the oak forests 
under various management scenarios, obtained by using the EX-ACT tool. We stress the need to develop 
measures aimed at preserving these unique forests, including promotion of the natural regeneration of Q. ro-

bur and the creation of sustainable forest plantations. To reduce the impact of anthropogenic factors on oak 
forests (felling, grazing, recreation, etc.), we propose to create a specially protected area in the region. 

Keywords: Quercus robur, floodplain forest, site quality class, age composition, stand density, natural regen-
eration, EX-ACT, anthropogenic impact. 

 

Introduction 

Protection of forests in general and preservation of their biological diversity in particular is a globally 
paramount task, which is especially relevant for poor forest countries such as the Republic of Kazakhstan. 
According to the Committee of Forestry and Wildlife of the Ministry of Ecology, Geology and Natural Re-
sources of the Republic of Kazakhstan [1], as of 01.01.2021 the total area of the state forest fund was 
30 047.7 thousands ha, of which 13 316.9 thousand hectares were covered by forest; thus, the forest cover 
was ca 4.9 %. The most important forest stands are those with the predominance of rare, economically valu-
able species. The oak forests growing in the floodplain of the Ural River are among such forest stands. 

Within its natural distribution range, an oak (Quercus robur L.) is an economically valuable forest tree; 
it is one of the dominant species of deciduous forests in many European countries. In Russia, it grows from 
St. Petersburg in the north to the steppe zone in the south, and from the eastern country border to the western 
slopes of the Ural Mountains. In Kazakhstan, the oak grows only in the floodplain forests of the Ural River 
within the West Kazakhstan region, where it reaches the south-eastern limit of its distribution range [2]. Be-
ing a rare type, Q. robur is listed in the Red Data Book of Kazakhstan [3]. It has been suggested [4] that oak 
forests, together with the characteristic elements of the herbaceous layer, penetrated into the territory of Ka-
zakhstan from the Cis-Urals only in historical time. 

Oak ecosystems have been extensively studied across the world, from the 19th century onwards. Let us 
focus on the studies carried out on the territory of Kazakhstan and in the regions of Russia bordering on the 
West Kazakhstan region. 

In the available literature, we found descriptions of the general silvicultural characteristics and growing 
conditions of the oak forests of West Kazakhstan [5], results of detailed floristic and geo-botanical studies of 
vegetation in the floodplain of the Ural River, including the oak forests [6–10], and characteristic features of 
the growth and productivity of forest stands in the region [11]. A typological forest classification 
was developed, which is still used in forest inventory; according to this classification, the oak stands are de-
scribed as “oak forests of medium and high levels of the central floodplain” [2]. By origin, they are repre-
sented by those reproduced by seed and re-sprouting. 

Buk
eto

v u
niv

ers
ity



V.Yu. Kirillov, V.P. Aleka et al. 

32 Вестник Карагандинского университета 

The floodplain forests of the Ural River have a European character [6] that is in their structure and spe-
cies composition, they are similar to forests in the central regions of the European part of Russian Federation. 
The ongoing processes of the oak forests degradation and other vegetation of the floodplain are due to 
changes in the hydrological regime, as well as a high level of anthropogenic impact (fire, grazing, etc.) 
[12, 13]. Over a fifty-year period, the southern boundary of the distribution of Q. robur in the floodplain of 
the Ural River shifted from 49°40' N to 51°15' N [14]. Nevertheless, in the absence of significant anthropo-
genic load, oak can be a stable and viable species even in the steppe climate [6]. 

The ongoing anthropogenic transformation of natural ecosystems makes the problem of decreasing bio-
diversity of the oak forests more acute [15–17]. Of particular concern is the fact that the reduction in the oak 
forests area and their condition deterioration under the influence of both climatic and anthropogenic factors 
is noticeable even in the regions with optimal growing conditions, i. e. in the centre of the distribution range, 
including European countries such as Slovenia and Serbia, as well as the Central regions of Russia [18–21]. 
Negative factors have a particularly strong influence on the oak forest near the limits of their natural distribu-
tion range. 

Sustainable forest management plays a significant role in mitigating climate change impacts either by 
reducing CO2 emissions or by capturing and storing atmospheric CO2. The former can be achieved 
by reducing deforestation and forest degradation rate, introducing improved agricultural practices (limited 
land cultivation, integrated use of nutrients and water resources); and the latter, by applying methods of con-
servation agriculture and improving forest management, by afforestation, reforestation and agroforestry, and 
by improving grassland management and restoring degraded lands. 

To conduct a preliminary assessment of the impact of agriculture and forestry projects on greenhouse 
gas emissions and carbon sequestration, Food and Agriculture Organization (FAO) developed an Ex-Ante 
Carbon-balance Tool (EX-ACT). This method allows to estimate the overall impact of a project on the car-
bon balance, compared with the conservative approach scenario (Fig. 1). Carbon balance is defined as the net 
balance of all greenhouse gases, expressed in carbon dioxide equivalent that was emitted or isolated as a re-
sult of the project. EX-ACT is a land-based accounting system that measures carbon stocks, stock changes 
per unit of land, and CH4 and N2O emissions, expressed in tonnes of CO2 per hectare per year [22–25]. Of 
particular interest is the use of this method to assess the carbon balance of the oak forests in Western Ka-
zakhstan as the most valuable declining forest ecosystems. 
 

 

Figure 1. Logic diagram of the EX-ACT method 

Taking into account a small forest area, ecological role of forests, as well as the need to increase both, 
the Strategic Plan of the Ministry of Ecology, Geology and Natural Resources of the Republic of Kazakhstan 
for 2020–2024 developed the strategic direction “Ensuring the protection, reproduction and rational use of 
flora and fauna, water resources and specially protected natural areas” [26]. At the same time, special atten-
tion should be paid to rare species, especially if they are the main forest-forming species. One of such spe-
cies is Q. robur which forms the most durable floodplain forests in Western Kazakhstan. Therefore, the study 
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of the oak forest dynamics is timely and relevant. In view of the increasing negative impact of climatic and 
anthropogenic factors, technologies and methods of sustainable forest management developed with the help 
of predictive modelling should become a priority. Analysis of the available literature revealed that despite a 
long period of research, the majority of studies have focused on the geo-botanical and floristic features of 
plant communities in the Ural River floodplain, and only a few, on the silvicultural characteristics and dy-
namics of the oak forests; the carbon balance of the oak forest has never been estimated. 

The specific research objectives of the present study are: i) to assess the current state of the oak forests 
in the floodplain of the Ural River (West Kazakhstan) using forest inventory materials and our own experi-
mental data; ii) to estimate the carbon balance of the oak forests using various management scenarios; iii) to 
develop recommendations for the protection and regeneration of these unique natural objects. 

Experimental 

1. Characteristics of the study area and analysis of the forest inventory materials 

The studies were carried out in West Kazakhstan. This region is located in the subzone of light chestnut 
desert-steppe (semi-desert) soils. The strongly continental climate of the region is characterized by wide 
temperature fluctuations between day and night, and between winter and summer, as well as by a rapid sea-
sonal change, especially from winter to summer. The climate is also characterized by little rainfall and thin 
snow cover, also by low air humidity. Annual precipitation is 239–273 mm. The isotherms of January and 
July are –11 °С and +24 °С, respectively. The main part of the territory is occupied by the basin of the Ural 
River, which divides the region into two approximately equal parts. Within the study region, the length of the 
river is 781 km, and within the country, 1084 km [27]. To study the dynamics of the main forest inventory 
parameters (the forested area by forest owner, age class, basal area, and site productivity class), the materials 
of the Republican State Treasury Enterprise (RSTE) “Kazakh Forest Management Enterprise” were ana-
lyzed. Specifically, we focused on the characteristics of the oak forests in the West Kazakhstan region as of 
01.01.1992 [28] and of 01.01.2016 [29]. 

2. Survey of the sample plots 

During the growing season of 2021, we carried out detailed studies of the oak forests using sample plots 
with a size of 50 m × 50 m. On the sample plots, the following parameters were measured: tree diameter at 
breast height (using a caliper), tree height (using a Haglof altimeter), tree age (by taking cores), and basal 
area. The natural regeneration of tree species and undergrowth were studied using sample plots with a size of 
1 m × 1 m established within the main sample plot according to the standard methods [30, 31]. On each sam-
ple plot, we measured the total projective cover of all plants and all species [32]. We also identified all plant 
species found on the plots. The taxonomic affiliation of plants was determined in compliance with the Flora 
of Kazakhstan (1956–1966) [33]. The nomenclature of species followed the International Plant Names Index 
(IPNI) [34]. Species were assigned to the category of rare according to the Red Data Book of Kazakhstan 
[3]. In total, five sample plots were established in the Burlinskiy and Yanvartsevskiy communal state institu-
tions (CSI) for the protection of forests and wildlife of the Department of Natural Resources and Environ-
mental Management of West Kazakhstan region. The coordinates of the sample plots were established by 
GPS. 

3. Development of the carbon balance scenarios 

The EX-ACT V9.0 tool [35–36] was applied to assess the carbon balance of the oak forests under vari-
ous management scenarios. The tool used the following region-specific coefficients: climate, moisture re-
gime, dominant regional soil type, and vegetation type. Two scenarios were taken as examples [37]. 

Scenario 1. Potential carbon benefits were calculated based on the following assumptions: 
– Silvicultural activities involve tree planting in areas that have previously not been forested, and in-

clude land preparation, planting of oak and other species, and sustainable management of the created forest 
areas. The total area to be planted is 30 ha (6 ha of mixed oak stands to be planted over five years) [28]. It 
should be emphasized that in 1992–2016, in the West Kazakhstan region oak plantations were created and 
registered as forested lands in a satisfactory condition in an area of only 2.9 ha, which, in our opinion, is in-
adequate. 

– Forestry activities aimed at restoration of degraded forested areas without planting trees imply an im-
provement of the state of the oak forests and their management. Restoration of degraded forests will be 
achieved through the promotion of natural regeneration, better protection and conservation of the oak forests, 
enforcement of relevant laws, and by use of modern management practices. The “moderate” degrada-
tion level is to be changed to the “low” over 20 years. According to the available forest management data 
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[28], the area of the oak forests of 3–5 site productivity classes, including reproduced through re-sprouting 
oak forests, was 2 318.5 ha. This area was taken as the one with the “moderate” level of degradation (Ta-
ble 1). 

Scenario 2. Calculation of carbon benefits was made for 2 318.5 ha of degraded oak forests, where the 
initial level of degradation was “moderate” and changed due to the 15-years sustainable management to the 
“very low” level of degradation (Table 1). 

T a b l e  1  

Methodology for calculating the carbon balance according to the proposed Scenarios 

Module of the EX-ACT_V9.0 tool 

Scenario 1 Scenario 2 
Module: Land-use changes. 

2.2 Afforestation and reforestation. 
Module: Forest management. 

5.1 Forest degradation and manage-
ment 

Module: Forest management. 
5.1 Forest degradation and man-

agement 

Continent Central Asia 
Country Kazakhstan 
Climate Cool Temperate 
Moisture Dry 
Soil type High-activity clay soils 

Implementation phase, years 5 25 
Capitalization phase, years 15 15 

Total duration of accounting, years 20 40 
Type of forest vegetation Temperate continental forest 

Module 2: data entry 
Fire used NO - 

Initial land-use Annual cropland - 
Module 5: data entry 

Scenario 1 

 

 

Scenario 2 

 

 

Results and Discussion 

1. The oak stand parameters according to the forest inventory data 

As of 01.01.2021, the forest fund total area of the West Kazakhstan region was 220 thousand ha, includ-
ing the forested area of 89.7 thousands ha; the forest cover was 0.6 %, one of the lowest in the country [1]. In 
the region, the share of the most valuable natural oak stands (Q. robur) was diminutive. As a result of the 
analysis of the data on the oak forests, the West Kazakhstan region obtained from the State Enterprise “Ka-
zakh forestry enterprise” as of 01.01.1992 and 01.01.2016, the following was established. 

2.2 AFFORESTATION & REFORESTATION If country-specific data are available,  please go to Tier 2:

Final land-use Fire used? Initial land-use Initial agroforestry systems Reforested area (ha)
(y/n) Without With

* *

Temperate continental forest NO Annual cropland Please select 0 D 30 D

5.1 FOREST DEGRADATION & MANAGEMENT If country-specific data are available, please go to Tier 2:

Type of forest vegetation Forest degradation level Fire occurrence Fire periodicity Impact (% burnt) Forested area (ha)

that will be managed Start Without With Without With Without With Without With Start Without With
(y/n) (y/n) (year) (year)

*

Temperate continental forest Moderate Low Very low NO NO 1 1 100% 100% 2 319 2 319 D 2 319

5.1 FOREST DEGRADATION & MANAGEMENT If country-specific data are available, please go to Tier 2:

Type of forest vegetation Forest degradation level Fire occurrence Fire periodicity Impact (% burnt) Forested area (ha)

that will be managed Start Without With Without With Without With Without With Start Without With
(y/n) (y/n) (year) (year)

*

Temperate continental forest Moderate Low Very low NO NO 1 1 100% 100% 2 319 2 319 D 2 319Buk
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In 1992, the oak forests total area on the territory of the four CSI for the protection of forests and fauna 
(Burlinskiy, Uralskiy, Yanvartsevskiy, and Chingirlauskiy) amounted to 2,465.9 ha (Fig. 2). As of 
01.01.2016, only the first three forest owners preserved the oak forests with a total area of 2,367.2 ha, which 
is 2.6 % of the area covered by forests in the region. On the territory of the Chingirlauskiy CSI, the oak for-
ests were absent. It was not possible to establish the exact reason for their absence; perhaps they disappeared 
under the pressure from frequent droughts and wild fires. On the whole, over 24 years the total area of the 
oak forests decreased by 98.7 ha, or 4 %. 
 

 

Figure 2. The distribution of the oak forests (ha) by forest owner in the West Kazakhstan region 

Changes in the basal area of the oak forests were also recorded. Analysis of the distribution of the oak 
forests by basal area (Fig. 3) illustrated that as of 01.01.1992, stands with the 0.7 and 0.6 relative basal area 
dominated and accounted for 56.3 % of the oak forests total area. As of 01.01.2016, stands with the 0.5 and 
0.6 relative basal area prevailed and accounted for 64.3 % of the total area of the oak forests. At the same 
time, the forest stands area with the 0.5 relative basal areas increased, while the oak forests area with the 0.7 
basal areas decreased; that is, the tree density decreased since 1992. There were only few high-density stands 
(with the 0.8 basal area and above), and their area had been decreasing. 
 

 

Figure 3. The distribution of the oak forests (ha) by basal area 

Analysis of the distribution of the oak forests by the site productivity class (Fig. 4) revealed that as of 
01.01.1992, stands of the second site productivity class predominated, which accounted for almost 50 % of 
the oak forest area. As of 01.01.2016, oak stands of the fourth site productivity class predominated and ac-
counted for 50.2 % of the oak forest area. This indicates a decrease in the productivity of the oak forests be-
cause of deterioration of soils and changes in the climatic conditions. 
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The analysis of the distribution of the oak forests by age class (taken as 10 year) showed that in 1992, 
stands of the sixth and seventh age classes dominated, accounting for 65 % of the total area of the oak for-
ests. Stands, younger than 60 years, accounted for 30.7 %, while stands, older than 70 years, — for 4.4 %. 
In 2016, stands of the seventh and eighth age classes dominated, accounting for 61.1 % of the total area of 
the oak forests. At the same time, the younger stands area was only 8.5 % of the total area of the oak forests 
(Fig. 5). 
 

 

Figure 4. Distribution of the oak forests (ha) by the site productivity class 

Presently, mature and over-mature oak stands prevail in the West Kazakhstan region. Changes in the 
distribution of stands by age class occurred as a result of natural aging and transition from one age class to 
another, and because of anthropogenic factors, including forest fires. It should be noted that seed regenera-
tion of broad-leaved species, including Q. robur, is suppressed at the extreme limit of their natural distribu-
tion range due to weakened seed production, intensive development of herbaceous plants in low density 
stands, and anthropogenic impact. However, owing to reproduction through re-sprouting, forest-forming spe-
cies can regenerate and are able to persist in the occupied area [6]. This is also observed in the floodplain 
forests of the region, where the oak forests reproduced through re-sprouting dominate [38] and occupy about 
80 % of the oak forest area [29]. 

 

Figure 5. The distribution of the oak forests (ha) by age classes 
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Thus, the results of our analysis of the forest inventory data on the oak forests of the West Kazakhstan 
region for 1992–2016 indicate a decrease in the area occupied by 4 % of Q. robur, a decrease in stand densi-
ty and site productivity, as well as the prevalence of mature and over-mature stands reproduced through re-
sprouting. 

2. The oak forests’ current state according to the sample plot surveys results 

To obtain the detailed information on the oak forests’ current state, we carried out surveys of five sam-
ple plots in the middle reaches of the Ural River valley in 2021. The sample plots layout is demonstrated in 
Figure 6. 
 

 

Figure 6. The sample plots layout 

The surveyed oak stands were represented mainly by low-density, pure stands of the sixth and seventh 
age classes (Tab. 2, Fig. 7a). Some stands had an insignificant admixture of Ulmus laevis Pall., Populus al-

ba L., and Acer negundo L. Our data are in good agreement with the results of the analysis of the forest in-
ventory materials (see the previous sub-section). Natural regeneration of Q. robur (Fig. 7b) was recorded in 
small quantities in one plot (sample plot 1) only. The presence of the invasive species Acer negundo L. in all 
sample plots designates an anthropogenic impact and can lead to undesirable changes in species composition. 
Lately, several authors have pointed to this problem [9]. 
 

  
a b 

a — general view of the sample plot 1; b — natural regeneration of Q. robur 

Figure 7. An oak stand  
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The undergrowth contains mainly Lonicera tatarica L. and Cerasus fruticosa Pall., and less often, Rosa 

majalis Lindl. 
The grass layer was abundant with a total projective cover of 60–90 %, but poor in floristic diversity. 

Only one sample plot was dominated by an early flowering mesophilic forest species Convallaria majalis L. 
(Fig. 8a). In other areas, Aristolochia clematitis L. is predominated (Fig. 8b). Although it is also an element 
of the mesophilic forest flora, it is less valuable in phytocenotic terms. 
 

  
a b 

a — Convallaria majalis L.; b — Aristolochia clematitis L. 

Figure 8. The dominant herbaceous species of the oak forests 

P.L. Gorchakovskii [8] commented on a poor and uniform floristic composition and simplified structure 
of the oak forests in the Ural River valley. According to B.A. Bykov, Convallaria majalis L. and Aris-

tolochia clematitis L. are typical representatives of the herbaceous cover of the European forests; they pene-
trated into the territory of Kazakhstan together with Q. robur [4]. The oak forest with Convallaria majalis is 
considered the most widespread oak forest in the region [9]. At the same time, oak forests with Convallaria 

majalis L., Euonymus verrucosus Scop., and Corylus avellana L. are listed as relict [7] and require special 
protection. It should be noted that such rare species as Corylus avellana L., Euonymus verrucosus Scop., and 

Convallaria majalis L. are listed in the Red Data Book of Kazakhstan [3]. 
In 1980, proposal for the need to preserve the unique flora and vegetation of the region was made to 

create a nature reserve encompassing floodplain poplar and oak forests and meadows [39]. The proposal has 
not yet been implemented but is still relevant. 

3. Carbon balance 

Forests contribute to climate change mitigation by absorbing CO2 and using it to form aboveground and 
underground biomass, and to replenish soil carbon. To develop proposals for improving the environmental 
conditions in the region, we carried out calculations of the carbon balance using various scenarios. Accord-
ing to Scenario 1, the carbon balance was calculated for the oak forests with an area of 2,348.5 ha, which 
included forest stands of 3–5 ha site productivity classes and future forest plantations (Fig. 9, Tab. 3). 

T a b l e  3  

Carbon potential of oak forest management in Western Kazakhstan 

Type of activity Area, ha 
CO2-equivalent, ton 
(with interventions) 

CO2-equivalent, 
ton / year / ha 

(with interventions) 
Silvicultural 30.0 12 723 21.2 

Forestry 2 318.5 359 406 7.75 
Total 2 348.5 372 128 7.9 
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Figure 9. Results of calculating the carbon balance according to Scenario 1 

Without project interventions, the carbon balance for the reporting period (20 years) will be 0.24 mil-
lion tons of CO2-equivalent or 5.1 CO2-equivalent/ha/year. Thus, the additional net carbon uptake achieved 
as a result of the implementation of the measures will amount to 2.8 tons of CO2-equivalent/ha/year. 

Data on the average and total growing stock per hectare of the oak forests in the floodplain of the Ural 
River, obtained between 1992 and 2016, demonstrate the degradation dynamics (Tab. 4). 

T a b l e  4  

The oak forests development in Kazakhstan between 1992 and 2016 

Indicators 
Measurement 

unit 
Period Difference 

1992 2016 m3 % 
Total growing stock 1000 m3 303.4 292.5 -10.9 3.6 

Increment / ha m3 1.8 1.8 0.0 0 
Growing stock / ha m3 123 124 -1 -0.8 

 
An average annual growth rate of about 1.8 m3 per hectare is considered low. The results of calculating 

the carbon balance according to Scenario 2 are presented in Figure 10 and Table 5. 
 

 

Figure 10. Results of calculating the carbon balance according to Scenario 2 

Project name Management in oakwoods of Ural River in W estern Kazakhstan

Continent Central Asia Project duration (in years) Total area (ha) 2 349 Global warming potential (100 yrs)

Country Kazakhstan Implementation 5 Mineral soil 2 349 CO2 1

Climate Cool Temperate Capitalization 15 Organic soil 0 CH4 34

Moisture Dry Period analysis 20 Waterbodies 0 N2O 298

GROSS FLUXES SHARE PER GHG OF THE BALANCE AVERAGE ANNUAL EMISSIONS

In tCO2-e over the whole period analysis In tCO 2-e over the whole period analysis In tCO 2-e/yr

WITHOUT WITH BALANCE CO2 BIOMASS CO2 SOIL N2O CH4 OTHER WITHOUT WITH BALANCE

Deforestation 0 0 0 0 0 0 0 0 0 0 0

Afforestation 0 -12 723 -12 723 1 -11 771 -952 0 0 0 -636 -636

Other land-use 0 0 0 0 0 0 0 0 0 0 0

Annual 0 0 0 0 0 0 0 0 0 0 0

Perennial 0 0 0 0 0 0 0 0 0 0 0

Flooded rice 0 0 0 0 0 0 0 0 0 0 0

Grasslands 0 0 0 0 0 0 0 0 0 0 0

Livestock 0 0 0 0 0 0 0 0 0

Forest mngt. -239 604 -359 406 -119 802 1 -119 802 0 0 0 -11 980 -17 970 -5 990

Inland wetlands 0 0 0 0 0 0 0 0 0 0 0

Coastal wetlands 0 0 0 0 0 0 0 0 0 0 0 0

Inputs & Invest. 0 0 0 0 0 0 0 0 0 0

Total emissions, tCO2-e -239 604 -372 128 -132 524 -131 572 -952 0 0 0 -11 980 -18 606 -6 626

Total emissions, tCO2-e/ha -102,0 -158,5 -56,4 -56,0 -0,4 0,0 0,0 0,0

Total emissions, tCO2-e/ha/yr -5,1 -7,9 -2,8 -2,8 0,0 0,0 0,0 0,0 0,0 0,0 0,0

+ = Source / - = Sink
Results presented here include GHG fluxes on mineral and organic soils Uncertainty level tCO2-e/yr Percent

See further down for detailed results on organic soils Without -11 980 33%

With -18 606 40%

Balance -6 626 33%

PROJECT COMPONENTS

Land use 

changes

Cropland

Grasslands & 

Livestock

Project name Management in oakwoods of Ural River in Western Kazakhstan

Continent Central Asia Project duration (in years) Total area (ha) 2 319 Global warming potential (100 yrs)

Country Kazakhstan Implementation 25 Mineral soil 2 319 CO 2 1

Climate Cool Temperate Capitalization 15 Organic soil 0 CH4 34

Moisture Dry Period analysis 40 W aterbodies 0 N2O 298

GROSS FLUXES SHARE PER GHG OF THE BALANCE AVERAGE ANNUAL EMISSIONS

In tCO2-e over the whole period analysis In tCO2-e over the whole period analysis In tCO2-e/yr

WITHOUT WITH BALANCE CO2 BIOMASS CO2 SOIL N2O CH4 OTHE R WITHOUT WITH BALANCE

Deforestation 0 0 0 0 0 0 0 0 0 0 0

Afforestation 0 0 0 0 0 0 0 0 0 0 0

Other land-use 0 0 0 0 0 0 0 0 0 0 0

Annual 0 0 0 0 0 0 0 0 0 0 0

Perennial 0 0 0 0 0 0 0 0 0 0 0

Flooded rice 0 0 0 0 0 0 0 0 0 0 0

Grasslands 0 0 0 0 0 0 0 0 0 0 0

Livestock 0 0 0 0 0 0 0 0 0

Forest mngt. -239 604 -359 406 -119 802 1 -119 802 0 0 0 -5 990 -8 985 -2 995

Inland wetlands 0 0 0 0 0 0 0 0 0 0 0

Coastal wetlands 0 0 0 0 0 0 0 0 0 0 0 0

Inputs & Invest. 0 0 0 0 0 0 0 0 0 0

Total emissions, tCO2-e -239 604 -359 406 -119 802 -119 802 0 0 0 0 -5 990 -8 985 -2 995

Total emissions, tCO2-e/ha -103,3 -155,0 -51,7 -51,7 0,0 0,0 0,0 0,0

Total emissions, tCO2-e/ha/yr -2,6 -3,9 -1,3 -1,3 0,0 0,0 0,0 0,0 0,0 0,0 0,0

+ = Source / - = Sink
Results presented here include GHG fluxes on mineral and organic soils Uncertainty level tCO2-e/yr Percent

See further down for detailed results on organic soils Without -5 990 33%

With -8 985 40%

Balance -2 995 33%

PROJE CT COMPONENTS
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Grasslands & 

Livestock Buk
eto

v u
niv

ers
ity



Current state and future development potential … 

Серия «Биология. Медицина. География». № 4(104)/2021 41 

T a b l e  5  

Carbon streams with and without project activities 

Type of activity 
Reducing degradation 

CO2-equivalent, ton 
(without the project) 

CO2-equivalent, ton  
(with the project) 

Balance 

Total emissions 239 604 359 406 119 802 
Per hectare 103.3 155.0 51.7 

Per hectare / year 2.6 3.9 1.3 
 

With a decrease in forest degradation, the net carbon uptake (ha/year) will be 3.9 tons of CO2-
equivalent, which will provide an average potential. Thus, sustainable forest management allows for a posi-
tive carbon balance in the future. 

Conclusions 

According to the data from “Kazakh Forest Management Enterprise”, the oak forests occupy 2 367.2 
hectares in the West Kazakhstan region, which is 2.6 % of the all forested area in the region. In 1992–2016, 
the area of oak forests decreased by 98.7 hectares, or 4 %. The analysis of the forest inventory data illustrat-
ed the negative dynamics of the oak forests: the decrease of stand density and site productivity, and the pre-
dominance of mature and over-mature stands reproduced through re-sprouting. 

The above results are consistent with the results of our field studies. A characteristic feature of the sur-
veyed oak forests is a poor natural regeneration and a relatively low floristic diversity, which can be ex-
plained by the unfavorable conditions of their existence at the border of the natural distribution range. The 
presence of an invasive species Acer negundo L. in all sample plots indicates the potential undesirable 
change in the species composition leading to the displacement of the most valuable species. 

In view of the paramount ecological role of the oak forests, the reduction of their areas, and poor natural 
regeneration, we emphasize the need for the special protection and further study of the oak forests, primarily 
through the development of measures to promote the natural regeneration of Q. robur and the creation of 
sustainable forest plantations. 

One of the main ways to preserve the oak forests in the face of climate change is sustainable forest 
management. Rational management decisions will ensure a positive carbon balance in the oak forests of the 
West Kazakhstan region. 

To preserve the relict forests of the Ural River floodplain, including the oak forests with their biological 
diversity and rare floristic elements, it is necessary to create a specially protected natural area, which will 
reduce the negative impact of such anthropogenic factors as felling, recreation, grazing, and wild fires. 
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Жайық өзені жайылмасындағы (Батыс Қазақстан облысы) емен ормандарының 

қазіргі жағдайы және олардың тұрақты даму келешегі 

Мақалада орман шаруашылығының материалдарын талдау (01.01.1992 ж. және 01.01.2016 ж.) және 
авторлардың далалық зерттеулері негізінде Жайық өзені (Батыс Қазақстан облысы) жайылмасындағы 
емен ормандарының қазіргі жағдайын көрсететін мәліметтер келтірілген. Жайылмалы ормандар 
арасындағы ең берік екпелер ретінде емен ормандарының экологиялық маңыздылығына байланысты 
Quercus robur L.-тен тұратын ормандардың жай-күйінің динамикасын зерттеу ғылыми зерттеулердің 
өзекті бағыты болып табылады, ареалдың оңтүстік-шығысында олардың биологиялық әртүрлілігін 
сақтау қажеттілігі туындайды. 24 жылдық кезеңде аймақтағы емен ағаштарының ауданы 98,7 га, яғни 
4 %-ға қысқарғаны анықталды. Сүрекдіңнің сиреуі, оның бонитетінің төмендеуі, жоғары жастағы 
сүрекдіңдердің басым болуы үдерістері атап өтілді. Сүрекдіңнің түрлік құрамы бойынша таза емен 
ормандары  басым  немесе  Ulmus laevis Pall.,  Populus alba L., Acer negundo L. шамалы қоспасы бар. 
Q. robur табиғи жаңаруы қанағаттанарлықсыз немесе мүлдем жоқ. Шөптер жалпы проекциялық 
жамылғының жоғары көрсеткіштеріне ие (90 % дейін), бірақ флористикалық құрамы нашар. EX-ACT 
құралын қолдана отырып, әртүрлі басқару сценарийлерінде емен ормандарындағы көміртегі 
балансының болжамы келтірілген. Осы бірегей ормандарды сақтауға, соның ішінде Q. robur табиғи 
жаңаруына жәрдемдесу және тұрақты орман дақылдарын құруға бағытталған іс-шараларды әзірлеу 
қажеттілігі атап өтілді. Емен ормандарына антропогендік факторлардың әсерін азайту үшін (ағаш 
кесу, мал жаю, рекреация және т.б.) аймақта ерекше қорғалатын табиғи аумақ құру ұсынылды. 

Кілт сөздер: Quercus robur L., жайылма орман, бонитет, жас құрамы, сүрекдіңнің толымдылығы, 
табиғи жаңару, EX-ACT, антропогендік әсер. 
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Н.С. Келгенбаев, Д.У. Ауезов, Г.С. Айтеков, Т.Н. Стихарева 

Современное состояние дубрав в пойме реки Урал  

(Западно-Казахстанская область) и перспективы их устойчивого развития 

В статье приведены сведения, отражающие современное состояние дубрав поймы р. Урал (Западно-
Казахстанская область) на основе анализа лесоустроительных материалов (на 01.01.1992 г. и 
01.01.2016 г.) и полевых обследований авторов. Изучение динамики состояния лесов из Quercus robur 
L. является актуальным направлением научных исследований ввиду важного экологического значения 
дубрав как наиболее долговечных насаждений среди пойменных лесов, необходимости сохранения их 
биологического разнообразия на юго-востоке ареала. Установлено, что за 24-летний период площадь 
дубрав в регионе сократилась на 98,7 га, т.е. на 4 %. Отмечены процессы изреживания древостоя, 
снижения его бонитета, преобладания высоковозрастных древостоев, преимущественно порослевого 
происхождения. По видовому составу древостоя преобладают чистые дубняки либо с незначительной 
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примесью Ulmus laevis Pall., Populus alba L., Acer negundo L. Естественное возобновление Q. robur 
неудовлетворительное или вообще отсутствует. Травостой с высокими показателями общего проек-
тивного покрытия (до 90 %), однако бедный по флористическому составу. Приведен прогноз баланса 
углерода в дубравах при различных управленческих сценариях с применением инструмента EX–ACT. 
Отмечена необходимость разработки мероприятий, направленных на сохранение этих уникальных ле-
сов, в том числе по содействию естественному возобновлению Q. robur и созданию устойчивых лес-
ных культур. Для снижения влияния на дубравы антропогенных факторов (порубки, выпас скота, ре-
креация и др.) предложено создать в регионе особо охраняемую природную территорию. 

Ключевые слова: Quercus robur L., пойменный лес, бонитет, возрастной состав, полнота древостоя, 
естественное возобновление, EX–ACT, антропогенное воздействие. 
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