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Abstract: In this study, a simple way of assessing the coefficient of ecological stability of lands 

(Keco) is proposed. The territory of the Republic of Moldova, in terms of the administrative-

territorial structure, it is constituted by 983 units (including 66 urban localities). Thus, the Keco 

estimate was performed on administrative units of rank III at the level of 2020. To appreciate 

ecological stability by administrative units four classes of ecological stability were highlighted 

(unstable, uncertain stability, medium and stable). Each administrative unit received an 

ecological stability class (Keco) depending on land use. For the year 2020, 51.5% of the 

communes registered a value corresponding to the unstable class, and another 42.7% recorded 

an uncertain stability. Medium and high stability classes were registered in only 5.8% of the 

communes. The situation has not essentially changed in the last 11 years, such as identified 

trends can be used for the development of policies in the field of land improvements and, directly, 

to the improvement of the ecological condition of the landscapes. 

1. Introduction 

The current state of the landscapes in the Republic of Moldova is marked by 

numerous and profound anthropic interventions, which have taken place on the given 

territory in the last 200 years (Bejan, 2010). The exclusively agricultural use of the 

territory has already contributed to the total or partial transformation of approximately 

85% of the total area, and the share of intensively used agricultural land (arable land) 

remains practically unchanged in the last 30 years (around 54-55%). In Romania, for 

example, share of arable land began to stabilize in the period 2012-2018 around the 

value of 36.3% (Rusu et al., 2020), while initially (in the 1990s) there was an increase 

in arable land (Ursu et al., 2007). The changes registered in the land use, as in most of 

the world's states (Meyfroidt et al., 2013), are strongly influenced by the decrease in 

demand for some agricultural products or the disappearance of some outlets, as is the 

case of the Republic of Moldova. 

According to the World Bank data (The World Bank Data, 2020), in 2020, the 

Republic of Moldova was on the 25th place in the world and the 4th place in Europe 

according to the share of agricultural land in the total area. The value of this index is 1.9 

times higher than the world average and 1.6 times higher than the European average 

(43%). In relation to neighboring states, this indicator is almost identical to the one in 

Ukraine (71.3%) and higher compared to the value recorded in Romania (59.1%). 

According to the share of arable land in the total area, the Republic of Moldova is on 

the 5th place in the world and on 3rd in Europe (after Denmark – 59.3% and Ukraine – 

56.8%). Compared to the world average, this indicator is 4.8 times higher, and 

compared to the European one - 2.1 times. 
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Thus, it is very necessary to use some objective indicators, regarding the monitoring 

of the state of the landscapes, among them the coefficient of ecological stability of the 

land (Keco) is noteworthy. 

It is considered that in the current conditions of the Republic of Moldova, to ensure 

optimal human existence, 1.5-2 ha of land per inhabitant are required (Bejan, 2010). 

This area is necessary to satisfy all vital needs – housing, industrial and agricultural 

products, recreation, but also ecosystem functions, etc. 

Currently, in the Republic of Moldova, on average, 0.85 ha of land belongs to one 

person. Thus, without considering the structure of these landscapes, the human pressure 

exerted in the Republic of Moldova is approximately twice higher than the ecological and 

functional optimum admissible in such cases. 

This denotes the increased value of anthropic pressure on the environment, the 

necessity of developing and implementing policies to improve the current state of 

landscapes at all levels, starting with the decision-making institutions (Ministry of the 

Environment), District and Local Public Administrations, which prepare development 

plans and ending directly with landowners and users. 

Each territorial-administrative unit, depending on the landscape structure, can be 

classified into a territorial unit with stable landscapes, relatively balanced landscapes 

(medium and uncertain stability) or unstable landscapes. It is known that the ecological 

stability of landscapes decreases with the increase in the degree of anthropization, 

especially in the case of such categories of landscapes as arable, urban, or industrial. 

For example, natural forests have the coefficient value - 1.0 (maximum value), while 

urban or industrial landscapes - 0.0 (minimum value). 

2. Materials and Methods  

The ecological stability coefficient represents the stability of certain categories of 

land, considering the morphology of relief. The Land Registry of the Republic of Moldova, 

2020 (The Land Cadastre of the Republic of Moldova, 2010-2021) and Satellite Images 

SENTINEL 2 (2020) were used to develop the ecological stability coefficient database. 

The basic formula is (Chromčák et al., 2021): 

𝐾𝑒𝑐𝑜 =
∑𝐾1𝑖𝑃𝑖

∑𝑃1
× 𝐾𝑟                        (1) 

Using GIS and Remote sensing techniques, K1i, Pi and Kr indicators were analyzed 

where:  

K1i – the stability coefficient of a certain category of land 

Ecological stability of lands decreases with the increase in the share of anthropized 

lands, especially in the case of such categories of use as arable, constructions, roads 

etc. Thus, the ecological stability coefficient values can vary from 0 to 1.0 (Tabel 1). 

Values from 0 to 0.33 characterize areas with ecologically unstable land, from 0.34 to 

0.50 are communes with the uncertain stability, from 0.51 – 0.66 – those with average 

stability and, in the conditions when the value of the coefficient exceeds 0.67, we have 

ecologically stable communes (Bejan, 2010; Chromčák, et al., 2021; Dousa, 2021; 

Muchova and Tarnikova, 2018; Vyleta, 2019). 

Pi – the area of the respective category of land. 

Kr – the morphological stability of the relief coefficient (constitutes 0.7 for areas 

with fragmented relief and 1 – for weakly fragmented lands) (Figure 1 and 2). The 

fragmentation of the relief causes the activation of erosion processes, especially on the 

lands occupied by arable land and perennial plantations. Many examples are found in 

recent years in the central and southern parts of the country (Bunduc et al., 2022). 



PESD 2022, 16, 2 243 

Table 1. The coefficient of ecological evaluation of different land categories  

Land category 
The coefficient of ecological 

stability of lands, 𝑲𝟏𝒊 

Land under construction and roads 0,00 

Arable 0,14 

Vineyards 0,29 

Forest strips 0,38 

Orchards and shrubs 0,43 

Gardens 0,50 

Grasslands 0,62 

Pastures 0,68 

Lakes and natural wetlands 0,79 

Natural forests 1,00 

 

  

A1- Northern Moldavian Plateau; A2 – Dniester Plateau; A3 – Middle Prut Plain; B1 – Lower Cubolta Plain; B2 

– Ciuluc Hills; C1 – Ribnita Plateau; D1 – Western Codri; D2 – Northern Codri; D3 – Eastern Codri; D4 – 
Southern Codri; E1 – Sarata Depression; E2 – Tigheci Hills; E3 – Middle Cogalnic Plain; E4 – Inferior Bac Plain; 
F1 – Cahul Plain; F2 – Ialpug Plain; F3 – Upper Hadjider Plain; G1 – Lower Dniester Plain. 

Figure 1. The depth of relief 

fragmentation 

Figure 2. Coefficient of ecological 

stability of the relief Kr 

 

Using IDW interpolation and physical-geographical regionalization of the Republic of 

Moldova (Atlas: Climate changes and the current state of landscapes, 2021), was created 

the map of stable and unstable areas (Figure 3). 
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Figure 3. Methodological scheme for calculating the ecological stability coefficient 

3. Results and discussion 

The average value of Keco per republic is currently 0.31 (ecologically unstable lands). 

That value remains unchanged in the 2010-2021 period (The Land Cadastre of the 

Republic of Moldova, 2010-2021). 

In spatial terms, in 51.5% of the communes the current landscape structure is 

unstable (Figure 4). The lowest values are recorded in small towns with an exclusively 

residential function, where, apart from urban (built) there are practically no other 

categories of land – Condrița (0,04), Biruința (0,15), Cornești (0,15), Maiac (0,15), etc. 

Low values of Keco (between 0.15 and 0.33) are also characteristic of communes with a 

pronounced agrarian profile, where the share of arable land exceeds 70%. They are 

dominant within The Bălți Plain and The Lower Nistru Plain (Figure 3). Among the 

administrative districts is highlighted – Drochia (96% of the communes have such 

values), Edineț and Florești (75% each), ATULBD (Administrative-Territorial Units of the 

Left Bank of the Dniester (Transnistria)), Ștefan-Vodă and Râșcani (over 70%) (Figure 

3). Each of these units is characterized by very favorable natural conditions for 

agricultural operations. 

In 42.6% of the communes, the landscapes have an uncertain structure. In most of 

these communes, the percentage of arable land is very high (usually over 50%), and 
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the share of forested areas is on average 8%. Such a structure predominates in 12 

administrative districts, the most representative being Leova (84%), Cantemir, Strășeni 

and Nisporeni (approximately 2/3 of the communes), Sângerei and Călărași (over 60%), 

etc. 

A medium stability and stability structure is found in only 5.9% of the total number 

of communes, being more frequent for Hâncești (23% of communes), Strășeni (15.4%) 

and Călărași (14.3%) districts, usually, only in the perimeter of the Codrii Plateau. In 

only 7 communes the landscape structure is a safe (stable) one – Cigârleni, Ialoveni 

district (0,77), Teleșeu, Orhei district (0,76), Vatici, Orhei district (0,73), Rotari, ATULBD 

(0,71), Bălceana, Hâncești district (0,69), Molochișul Mic, ATULBD (0,67) and Slobozia 

Șirăuți, Briceni district (0,67). 

  
A1- Northern Moldavian Plateau; A2 – Dniester Plateau; A3 – Middle Prut Plain; B1 – Lower Cubolta Plain; B2 
– Ciuluc Hills; C1 – Ribnita Plateau; D1 – Western Codri; D2 – Northern Codri; D3 – Eastern Codri; D4 – 
Southern Codri; E1 – Sarata Depression; E2 – Tigheci Hills; E3 – Middle Cogalnic Plain; E4 – Inferior Bac Plain; 
F1 – Cahul Plain; F2 – Ialpug Plain; F3 – Upper Hadjider Plain; G1 – Lower Dniester Plain. 

Figure 4. The degree of ecological stability of the lands (at the level of physical-

geographical regions and administrative districts) 
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Applying the Keco index, the unstable areas (from the landscape point of view) were 

clearly delimited (fig. 5). Within the districts of the north of the republic, a clear 

continuous area was delimited, with the epicenter around the Bălți Plain, including 

practically all the communes in the Drochia, Florești and Râșcani districts. In the south-

east of the republic, a discontinuous area has been defined around the Lower Dniester 

Plain, including the southern part of ATULBD and the Ștefan-Vodă district. The third area, 

also discontinuous, was delimited in the southern part and includes the Ialpug and Cahul 

Plains – with the communes of the Taraclia district and those in the southern of the 

Autonomous Territorial Unit of Găgăuzia (ATUG) and the Cahul district. 

  
A1- Northern Moldavian Plateau; A2 – Dniester Plateau; A3 – Middle Prut Plain; B1 – Lower Cubolta Plain; B2 
– Ciuluc Hills; C1 – Ribnita Plateau; D1 – Western Codri; D2 – Northern Codri; D3 – Eastern Codri; D4 – 
Southern Codri; E1 – Sarata Depression; E2 – Tigheci Hills; E3 – Middle Cogalnic Plain; E4 – Inferior Bac Plain; 
F1 – Cahul Plain; F2 – Ialpug Plain; F3 – Upper Hadjider Plain; G1 – Lower Dniester Plain. 

Figure 4. Delimitation of unstable areas (at the level of physical-geographical regions 

and administrative districts) 

The unstable areas, besides the high share of arable land, took shape in regions of 

high density (Cubolta Plain - 60-80 people/km2) or very high (Lower Dniester Plain - 80-
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100 loc./km2) of the rural population, which also has important industrial objectives for 

the processing of agricultural production. The areas with a certain degree of stability 

were outlined around the plateau units, with a more fragmented relief (unsuitable for 

agricultural activity) and a higher degree of forest cover. Protected areas are frequent 

in these areas - landscape and forest reserves (Begu et al., 2021). 

The delimited unstable areas correspond to plain regions, covered in the past with 

steppe vegetation. Thus, the re-naturalization of these regions would involve expanding 

the areas covered with pastures and grasslands (meadows), and wide meadow sectors 

(the middle course of the Răut river and the lower course of the Dniester river) can be 

transformed into wetlands. 

The dynamics of the geographical landscapes on the territory of the Republic of 

Moldova in the last 20 years has undergone some qualitative changes. In general, there 

is a decrease in the anthropogenic load on landscapes - index of naturality of the 

landscapes- from 0.125 to 0.123; the environmental changes index - from 0.38 to 0.36 

(Bejan et al., 2021). However, these changes are non-essential and do not improve the 

situation in the unstable areas. 

4. Conclusions 

To assess the ecological stability of a territory as a result of human interventions, a 

correct quantification of the changes is necessary. The purpose of this study was to 

propose a simple way to accomplish this, also taking into account the geomorphological 

conditions (Kr), especially in the southern part of the country (Bunduc et al., 2022). The 

assessment of ecological stability was carried out by classifying the communes / cities 

in four categories - unstable, with uncertain stability, with medium stability and stable. 

Following the investigations carried out, it is clear that the territory of the Republic 

of Moldova during the last 11 years is unstable (0.31) from the point of view of landscape 

structure. In spatial profile, currently 51.5% of communes have an unstable landscape 

structure, and 42.6% have an uncertain structure. A structure with a medium and stable 

is found in only 5.9% of the total number of communes. This indicates that the degree 

of human intervention on the landscapes is very high. Thus, the territory of the Republic 

of Moldova has a landscape structure that does not comply with the provisions of the 

European Landscape Convention. 

The definition and further implementation of the measures to optimize the landscape 

structure it must be focused on re-naturalization and recovery of landscape ecological 

functions. The biggest threat to the future is maintaining a very high share of arable land 

(currently it is 54.9%). For this reason, a new landscape plan needs to be developed (as 

a component of the National Territorial Development Plan), which establish at least 2 

priorities in this area –reducing the share of arable land and the expansion of grassland 

areas in unstable areas. 
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