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Abstract. The issue of agriculture on naturally afforested land is in the focus of the study. The analysis of the 

change of preconditions for agricultural activities on the naturally afforested land masses is the aim of the research. 

Evaluation of the forest cover and changed spatial characteristics of such land masses is the basis for decision 

making at land management. The forest cover development analysis in the timespan of 20 years was carried out. 

Due to partial agricultural land mass afforestation, it is impossible to cultivate some areas of agricultural land; the 

configuration of land plots is altered, interspersed areas, broken boundaries, and cutting in are developed. Such an 

alteration of spatial characteristics of agricultural land masses leads to impaired effectiveness of agriculture. The 

main ways of resolving the issue of naturally afforested agricultural land have been examined. Keeping the natural 

forest cover is predefined by the legislation of Ukraine, however, it was established, that the decision on 

transferring the naturally afforested land to forest fund needs to be addressed additionally. Three topics are 

examined: forest cover, i.e. features of the young forest; determination of the area subject to alteration of the 

designated use; the influence of the altered spatial characteristics on the effectiveness of agriculture, i.e. the length 

of furrows, no-load runs and turns due to broken boundaries, interspersions, etc. The method can be introduced 

into multifunctional land consolidation projects. It was approbated in Chernihiv Region, Ukraine. The method 

allows to develop the agricultural and forest land masses of optimal configuration, and facilitate the decision 

making on the practicability of transferring the naturally afforested land plots to forest land with the least possible 

inconvenience for cultivation of agricultural land masses.  
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Introduction 

Natural afforestation is one of the issues of agricultural land; the management of such land should 

consider the sustainable development of territories, especially with the global environmental change [1]. 

The naturally afforested land masses are actually agricultural land, however, it is impossible to conduct 

agricultural activities on such land without rehabilitation. This issue is typical for Ukraine, its resolving 

facilitates the food security and nature conservation [2]. 

It is reasonable to single out a number of trends of exploring such territories. First of all, natural 

afforestation of agricultural land leads to loss of crops and increased costs of cultivation [3]. Due to 

partial agricultural land mass afforestation, it is impossible to cultivate some areas of agricultural land; 

the configuration of land plots is altered, interspersed areas, broken boundaries, and cutting in are 

developed. Such an alteration of spatial characteristics of agricultural land masses leads to impaired 

effectiveness of agriculture.  

On the other hand, naturally afforested land could be considered over the course of nature 

rehabilitation after logging [4]. In this context, it is reasonable to pay attention to the issue of increasing 

the cropland at the expense of forests [5]. Often, the precondition for afforestation is abandonment of 

agricultural land [6; 7] or improper cultivation.  

The main ways of resolving the issue of naturally afforested agricultural land are the following: 

clearance (logging), providing the status of forest (alteration of designated use by landowners), and 

reallotment over the course of land consolidation [2]. 

The issue of the identification of naturally afforested agricultural land is one of the most important 

[8; 9]. According to the legislation of Ukraine, a land plot is considered a naturally afforested one, if the 

landowner (manager of state and communal land) considers it to be a naturally afforested land plot, and 

these data is registered in the State Land Cadastre [10]. It is predefined that such a land plot should have 

the area of more than 5000 m2 and be partially or fully covered with forest cover, which developed in a 

natural way [10]. Keeping the natural afforestation is predefined by the legislation of Ukraine, however, 

the legislation in effect is not enough to substantiate the transition of naturally afforested agricultural 

land to forest land. 
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The working hypothesis is, to increase the effectiveness of the management of naturally afforested 

agricultural land technical data should be defined, which can allow to evaluate the practicability of 

transition of the naturally afforested agricultural land to forest land. It is suggested to address the 

characteristics of young forest, as well as the alteration of spatial characteristics of agricultural land 

masses as the result of transfer of parts of agricultural land masses to naturally afforested forest land. 

The analysis of the change of preconditions for agricultural activities on the naturally afforested 

land masses is the aim of the research. 

Materials and methods 

Natural afforestation in Ukraine is mostly due to that the land bordering on forest, afforested ravines 

or forest belts were not cultivated for a protracted period of time (Fig.1). This situation is typical for the 

period of land relations reforming [2; 11]. 

 

Fig. 1. Retrospective analysis of agricultural land afforestation, Chernihiv Region, Ukraine 

Source: created by the authors using the Google Earth Pro 7.3.4 software 

As we can see from Fig.1, land masses І-ІІІ were subject to afforestation to a different extent. To 

identify a land plot as a naturally afforested one, it is suggested to examine three constituents: forest 

cover, i.e. features of the young forest; determination of the area subject to alteration of the designated 

use; the influence of the altered spatial characteristics on the effectiveness of agriculture, i.e. the length 

of furrows, no-load runs and turns due to broken boundaries, interspersions, etc. It is not enough to state 

the existence of natural afforestation for the formation of sustainable forest and agricultural land tenure, 

it is necessary to ensure the optimal spatial characteristics of land plots as the result of reallotment. 

According to the determination of forest [12], it is suggested to consider a land plot to be afforested, 

when it is covered with wood and shrub vegetation, and the top branches of young trees evenly cover at 

least 40 per cent of the land plot.  

The study focuses on that, the natural afforestation of agricultural land leads to impossibility to use 

the land, and to the alteration of its spatial characteristics. 

Results and discussion 

A number of factors may be used for the analysis of spatial characteristics. The dependence of the 

machinery productivity from the furrow length is characterized by the furrow use coefficient Кfu and no-

load run percentage fx [13]:  
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where Lр – furrow length, m; 

 Lх – length of no-load runs for one work run, m. 
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Losses on no-load turns and runs (VL) can be calculated from the working length of the furrow (L) 

(Fig. 2). 

 

Fig. 2. Correspondence of losses on no-load runs and turns from the furrow length 

For land plots with form other than rectangular, the length of furrow is defined by formula: 
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where S – field area, m2; 

 W – calculated conditional field width: 
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where Н – height of the land plot geometric figure, m; 

с, d – length of tapered sides of trapezoid (for land plots of irregular shape – lengths of 

lines, not parallel to the cultivation direction). 

In general case: 
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Idle turn losses depend on the furrow length, as well as the agricultural machinery type and the ratio 

of work in direct and transverse directions. 

When there is no parallel and perpendicular sides, residual triangles are developed, which are either 

not cultivated, or improperly cultivated, which leads to impaired productivity. The calculation of 

residual triangles (Fig. 3) depending on the least furrow length and the angle, opposite to the direction, 

can be calculated by formula: 

 
2

2 ctgL
S t = , (6) 

where St – residual triangle area, m2; 

 L – least furrow length at cultivation, m; 

 α – angle, opposite to the cultivation direction. 

VL = 2212,5L-0,856

R² = 0,9949
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Fig. 3. Residual triangle area depending on the angle opposite to the direction of cultivation 

Then losses on impaired cultivation of residual triangles are calculated by formula:  

 YVSV crtt = , (7) 

where Vt – cost of the impaired residual triangles, UAH; 

 St – area of residual triangle, m2; 

 Vcr – crop selling price, UAH·centner-1; 

 Y – crop yield, centner·m-2. 

The analysis allows to characterize the selected agricultural land masses (Fig. 1) at the formation 

of natural afforestation (Table 1). 

Table 1 

Spatial characteristics of the selected land masses before and after afforestation 

Characteristics 
Land mass 

I II III 

Afforestation, 

% 

2003 0.17 6.17 0.03 

2023 91.25 33.68 4.73 

Change, %  + 91.08  + 27.51  + 4.70 

Arable land 

area, m2  

2003 701,446.15 1,520,512.76 651,775.86 

2023 450,44.00 1,074,288.76 578,297.02 

Change, % -93.58 -29.35 -11.27 

Mean furrow 

length, m  

2003 1397.28 1510.25 744.01 

2023 513.94 1114.93 618.99 

Change, m -883.34 -395.32 -125.02 

Residual 

triangle area, 

m2 

2003 298.70 485.39 336.04 

2023 126.62 938.77 350.26 

Change, m2 -172.08  + 453.38  + 14.22 

Based on the selected factors, it is reasonable to transfer the land mass І to forest land fully, for 

masses ІІ and ІІІ – transfer of parts of land mass with the area of 446,224 m2 and 73,479 m2 respectively 

is reasonable. 
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The results may be used for the substantiation of land reallotment aiming at the formation of 

sustainable land tenure in Ukraine [14], they uphold the studies on the impact of land plot configuration 

and placement on the effectiveness of economic activities [15]. The presented criteria may be used to 

supplement the methods of afforested land identification [8], and for multifunctional land consolidation 

[16]. 

Conclusions 

The study corroborates the significant impact of natural afforestation on agricultural activities. At 

the management of naturally afforested agricultural land, it is suggested to analyse three main 

constituents: forest cover, i.e. features of the young forest; determination of the area subject to alteration 

of the designated use; the influence of the altered spatial characteristics on the effectiveness of 

agriculture, i.e. the length of furrow, no-load runs and turns due to broken boundaries, interspersions, 

etc. 

It is reasonable to use the factors, singled out in the study, for the formation of agricultural and 

forest land masses of optimal configuration, and at the decision making on the practicability of 

transferring the naturally afforested land plots to forest land with the least impact on agricultural land 

cultivation. 
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