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Abstract. The article discusses issues related to assessing the potential of disturbed lands for the 
implementation of climate change afforestation projects. Information is provided on the quantity and 
composition of disturbed lands and a detailed assessment of the areas of the Central Federal District suitable 
for the implementation of climate change afforestation projects is presented. An algorithm has been 
developed for making a decision on the implementation of a climate project on disturbed lands. 
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1 Introduction 
Land disturbance occurs during the development of 
mineral deposits, laying of pipelines, construction, land 
reclamation, logging, geological exploration, testing, 
operational, design and survey and other works, during 
the use of leased lands and agricultural territories, as 
well as during the liquidation of industrial, military, civil 
and other facilities and structures, territories of 
production and consumption waste disposal. 

Land disturbance may result in the following adverse 
impacts: 

 inhibition of soil formation processes; 
 weakening the self-purifying capacity of soils and 

land: 
 accumulation of harmful substances in plants, from 

which they directly or indirectly (through food) enter the 
human and animal body: 

 disturbance of soil cover, hydrological regime of 
the area, formation of technogenic relief: 

 change in the qualitative state of land: 
 negative impact on the conservation, restoration 

and sustainable use of biological resources; 
 reduction and loss of biodiversity; 
 activation of erosion and other dangerous natural 

processes; 
 land contamination. 
Land reclamation represents measures to prevent 

land degradation and (or) restore its fertility by means of 
bringing lands to a state suitable for their use in 
accordance with their intended purpose and permitted 
use, including by eliminating the consequences of soil 
contamination, restoring the fertile soil layer, creating 
protective forest plantations [1]. 

Disturbed lands of all categories, as well as adjacent 
land plots that have completely or partially lost their 
productivity as a result of the negative impact of 

economic or other activities shall be subject to 
reclamation.  

The Federal Law "On Environmental Protection", the 
Forest and Land Codes of the Russian Federation [2–4] 
provide for the reclamation of disturbed lands. 

Based on the reports submitted by legal entities and 
individual entrepreneurs on the form of federal statistical 
observation No. 2-TP (reclamation) "Information on land 
reclamation, removal and use of fertile soil layer" in 
Table 1 presents information on land reclamation for 
2018–2021 in the Russian Federation. 

In 2021, the area of reclaimed land increased by 12 
per cent to139,753 hectares.  

In the structure of reclaimed land, the largest share 
was occupied by forest plantations – 77%, 15% of 
reclaimed land was agricultural land and 8% – water 
bodies.   Compared to 2018, the area of reclaimed land 
increased 2.4 times.  

A significant number of industrial enterprises have 
disturbed territories on their balance sheet, first of all – 
dumps of overburden, enrichment waste, tailings, ash 
dumps, etc. Therefore, the issues of restoring disturbed 
lands, including through the implementation of forest 
climate projects, do not lose their relevance.  Federal 
Law No. 296-FZ of 2 July 2021 "On limiting greenhouse 
gas emissions" provides for the right of individuals, 
individual entrepreneurs and legal entities to implement 
voluntary climate projects. This law defines a climate 
project as a set of measures that ensure the reduction 
(prevention) of emissions or increase in the absorption of 
greenhouse gases, which makes it possible to extend 
forest climate projects not only to forest fund lands, but 
also to lands of other categories, agricultural or industrial 
lands.  
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2 The main part 
In accordance with the draft amendments to the Forest 
Code, climate projects in the field of forest relations 
include voluntary projects for the protection, 
conservation and reproduction of forests aimed at 
reducing emissions and increasing the absorption of 
greenhouse gases. The peculiarity of such projects is the 
long period of their implementation – 15 years and more.  

The most promising are afforestation projects 
implemented by planting seedlings, saplings of woody 
plants or by sowing seeds.  

Technologies for implementing afforestation projects 
are diverse and depend on the forest zone and soil and 
ground conditions [5].   It is important to note that on the 
lands of the forest fund the potential of lands for the 
implementation of such projects is insignificant, while 
on the lands of other categories the volume of areas 
suitable for the implementation of climate projects can 
be significantly larger.  

In this regard, it is of interest to assess the potential 
of disturbed lands at the level of regional systems for the 
purposes of forest climate projects.  

The mineral resource base of the CFD formed over 
many decades is a reflection of the geological structure 
of the territories and is represented by 575 deposits 

recorded in the GBZ, represented by 27 types of 
minerals of federal significance.  

Most mineral deposits of federal significance are 
located in the central and southern parts of the district's 
territory – in the Tula, Kaluga, Ryazan, Belgorod, and 
Moscow Regions. 

The presence of deposits and their development are 
an integral part of the process of formation of disturbed 
lands. Analysis of the data of the state monitoring of 
land for the state of the environment in the Central 
Federal District shows that practically all subjects have 
disturbed land.  

The largest amount of disturbed lands during the 
development of mineral deposits was registered in 
Belgorod and Kursk regions – 5.8 and 7.5 thousand 
hectares, respectively. 

Among the dangerous negative processes in the 
Russian Federation, erosion, deflation, waterlogging, 
salinisation, desertification, waterlogging, overgrowing 
of agricultural lands with bushes and small woods and 
other processes leading to loss of soil fertility are 
intensively developing. Thus, intensive logging in 
Smolensk region (5.6 thousand ha) and waste disposal in 
Belgorod region (3.2 thousand ha) cause significant 
damage to soil fertility in the CFD.  

 

Table 1. Comparative land reclamation information for 2018–2021 

Indicator  2018  2019  2020  2021 
Total area violated for reporting year of land, ha 119 481 194 225 174 529 195 240 

of them worked out, ha 69 305 122 746 129 124 125 209 
Area of reclaimed land lands, ha 59 397 102 225 124 155 139 753 

Growth rate, % 100.0 172.1 121.4 112.6 
Percentage of reclaimed land of land in the Arctic zone of the Russian Federation 

Federation, % 
11 7.1 3.3 4.2 

Table 2. Potential of project activities in CFD on disturbed lands as of 1.12.2023[6], ha  

Subjects of the Russian Federation 
Category of disturbed land* 

1 2 3 4 5 6 7 8 
Belgorod region 5860 – 160 – – – 3289 3 
Bryansk region  662 – 18 – – – 188 42 
Vladimir region 3588 – 33 – – – 86 29 
Voronezh region 1105 – 18 – – – 122 243 
Ivanovo region 774 – 653  – 1063 – 166 8 
Kaluga region 1340 – 29 – 84 – 67 76 

Kostroma region 737 – 518 – 1711 1 78 6 
Kursk region 7552 – 137 – – – – – 

Lipetsk region 1769 – 66 – – – 263 18 
Moscow region 2914 – 313 – 16 – 464 285 

Orel region 357 – 36 – – – 168 – 
Ryazan region 2172 – 53 – – – 424 – 

Smolensk region 1162 – 301 – 5 621 – 191 16 
Tambov region 316 – 416 – – – 117 41 

Tver region 2113 – 35 – 46 – 51 105 
Tula region 1339 – 155 70 – – 609 123 

Yaroslavl region 1193 – 38 – – – 271 27 
* (1) – during development of mineral deposits; (2) – due to leakage during transit of oil, gas, oil refined products; (3) – during 
construction works; (4) – during land reclamation works; (5) – during logging works; (6) – during survey works; (7) – during 
disposal of industrial (including construction) and solid domestic waste; (8) – during other works. 
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The disturbed lands of the Central Federal District 
can be distinguished as follows: Northern cluster, which 
unites the lands disturbed by mining in the Moscow, 
Vladimir, Ryazan and Tver Regions, and Southern 
cluster, which unites the soil lands of the Belgorod and 
Kursk Regions.  

It is in these regions that climate projects on 
disturbed lands can be implemented.  The land potential 
of project activities by CFD and category of disturbed 
lands is presented in Table 2. 

Two clusters of disturbed lands can be clearly 
distinguished on the territory of the CFD. These areas 
are characterised not only by the availability of vacant 
land suitable for climate projects, but also by the high 
transport accessibility of areas within which afforestation 
project initiatives can be implemented.  However, 
assessment of the condition and reclamation of disturbed 
lands is required prior to design. 

It is known that reclamation of disturbed lands is 
carried out in stages.  

The first stage is preparatory, it combines pre-project 
and design works, which contain concept, scheme, 
investment justification, engineering surveys, design 
stages (project and working documentation).  

Subsequent stages are represented by sequentially 
performed complexes of works. The duration of these 
stages is defined as the reclamation period. It may last 
from one to several years depending on the condition of 

disturbed lands and their intended use. This period can 
be defined by the terms of restoration of nature 
components.  

The second stage is technical, implemented on the 
basis of the engineering part of the project and is aimed 
at eliminating the consequences of anthropogenic 
activities.  

The third stage of land reclamation – biological – 
involves a set of agrotechnical and phytomeliorative 
measures to restore the fertility of disturbed lands.  

Biological reclamation of sites after mining is usually 
divided into 3 main types: creation of arable land, 
grassing and afforestation. There are known methods of 
reclamation of disturbed lands depending on the 
properties of rocks and dumps. There is a significant 
number of patented inventions and methods of 
afforestation of disturbed lands during forestry 
reclamation [7–10].  

At the same time, it is noted that reclamation of 
disturbed lands for forestry use is possible practically for 
all forms of anthropogenic relief, except for plateau 
dumps, high and medium-high plateau terraced dumps. 

At the same time, decision-making on the 
implementation of a forest-climatic project lies in the 
assessment of investment costs.  The algorithm for 
assessing investment costs when implementing climate 
projects in forests on disturbed lands can be presented in 
the form of the following scheme (Fig. 1). 

 

 
Fig. 1. Algorithm for assessing investment costs in implementing climate change afforestation projects on disturbed lands 

1. Site selection of 
disturbed land 

2. Estimation of disturbed land area and 
GHG uptake potential 

3а. Development of technical 
and technological project 

documentation  

3б. Justification and selection 
of tree species for afforestation 

4 Determination of 
economic efficiency of 

investment 

7. Launching a climate 
project  

5. Estimation of costs for 
performing a set of works on 
reclamation and afforestation 

6. Estimation of possible 
revenues from the 

implementation of the climate 
project  
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3 Conclusion 
The first stage involves the selection of disturbed land 
sites. The most suitable sites are those that are relatively 
level and have a favourable water regime. Such sites 
require less investment in surface levelling and the 
establishment of a fertile layer.  

Potential carbon stocks that can be obtained as a 
result of the implementation of climatic afforestation 
projects on disturbed lands depend on the areas of the 
climatic project and the corresponding list of tree species 
on such areas. Therefore, the second step is related to the 
assessment of the disturbed area from the position of 
sufficiency for the establishment of forest plantations 
capable of depositing greenhouse gases.  

The third stage is technological, aimed at justification 
of the best available technology for afforestation of 
waste dumps and creation of carbon depositing 
plantations on disturbed lands.  

Further necessary elements are economic calculations 
to determine the costs of the reclamation and 
afforestation works and the expected revenues of the 
climate project.  

If revenues exceed the expected costs of a climate 
project, the project solution is effective and its 
implementation is feasible. 

Thus, the decision to invest in climate projects is 
based on assessments of the potential of areas suitable 
for forest plantations, calculations of economic revenues 
and costs associated with the implementation of the 
project, and no less important is the factor of 
technological and transport accessibility of the areas 
allocated for the implementation of climate projects. 
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