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Abstract 

The analysed rural area has encountered, over the years, 
a series of economic, demographic and especially 
ecological changes, driven by the development of the 
society. Most of these changes had negative effects upon 
the environment. Human activities have also determined 
positive and negative topographic changes on the 
environment. The economic activities taking place in this 
rural area suffer from a lack of diversity and focus only on 
the usage of local resources, mainly agricultural and 
forestry. This is the main reason that caused the increase 
of the human impact upon the landscape and its 
components. 
The current state of the quality of the environment and 
the changes it has suffered should have a significant 
importance for the rural community, so that one may issue 
some measures for protecting the ecosystems, for a 

sustainable development process to take place. The 
present study analyses the main human activities from the 
northern part of the Someșean Plateau in order to draw 
attention to the impact of human pressure on the quality 
of the environment. 

Keywords: human pressure indices, environmental 
indices, land use, Someșan Plateau, Romania 

Rezumat. Presiunea umană asupra calităţii 

mediului prin modul de utilizare a terenurilor 
în partea nordică a Podișului Someșan  – 

Romania 

De-a lungul timpului, spaţiul rural analizat s-a confruntat 
cu o serie de modificări de natură economică, 
demografică, dar mai ales ecologică impuse de dezvoltarea 
societăţii, modificări care în cea mai mare parte au avut 
efecte negative asupra mediului. Activităţile antropice 
asupra mediului au provocat schimbări topografice, unele 
positive, altele însă negative, practicile economice din 
acest spaţiu rural necunoscând o diversificare accentuată, 
bazându-se doar pe valorificarea resurselor locale, în 
special agricole şi forestiere, aspect ce a cauzat o 
accelerare a impactului antropic asupra peisajului şi 
componentelor sale.  
Inventarierea situaţiei actuale a calităţii mediului şi a 
modificărilor apărute ar trebui să deţină un rol foarte 
important pentru comunitatea rurală, în vederea 
identificării unor măsuri de protecţie a ecosistemelor în 
scopul asigurării procesului de dezvoltare durabilă. Studiul 
de față își propune spre analiză situaţia actuală a 
principalelor activități antropice din zona nordică a 
Podișului Someșean, pentru a evidenția impactul presiunii 
umane asupra calităţii mediului.  

Cuvinte-cheie: indici de presiune umană, indici de 
mediu, mod de utilizare a terenurilor, Podişul 
Someşean, Romania 

 

Introduction 

The rural space, seen as the space that started 
to function in the same time with the establishment 

of population and the first permanent settlements, 
represents the direct result of people transforming 

the natural environment in order to meet their 

necessities. Keeping the quality of the environment 
high for a long period of time provides to those 

communities the resources necessary for living. 
Exceeding the environmental tolerance limits 

because of an excessive usage determines a non-

natural, artificial aspect of the environment with 
negative effects upon the rural sustainable 

development capacity. Ionescu (1989) and 
Dumitraşcu (2006) expressed their opinions that the 

artificial is not beneficial for the human society 

unless it becomes a part of nature, aiming to 
enhance the comfort and well-being of humanity, 

helping to preserve and revitalize the natural. 
The human pressure on the environment 

represents a synthetic indicator of its quality and of 

its degree of transformation following the human 
intervention (Goudie and Viles, 2003; Goudie, 2006). 

Anthropogenic activities exert pressure upon the 
environment, pressure that differs according to the 

type of space and society. For instance, the 
agricultural, forestry and industrial exploitation, as 
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well as transportation, accelerate the impact upon 
the environment (Dumitraşcu, 2006). Mander and 

Jongman (1998) asserted that the analyses of the 

different aspects of the anthropogenic impact upon 
the rural space offer important information used in 

planning and sustainable development of the future. 
In Romania, after 1990, the rural spaces where 

most of the land was used for agriculture have 

suffered important changes under the influence of 
factors such as the decollectivization of the former 

collectivized farms under the communist regime and 
the growth of private owners of the land (Bălteanu 

and Grigorescu, 2006). These two factors influenced 
the usage of the land in the analysed rural area as 

well. 

In consequence, an analysis of the interaction 
between the agricultural activities and the 

components of natural environment is necessary in 
order to determine the environmental degree of 

equilibrium in favour of a sustainable development 

of the area. 
Human pressure exerted on the environment is a 

synthetic indicator of the quality of the environment 
and the degree of artificial change of landscape 

(Dumitraşcu, 2006); it appears in different stages of 
evolution for all the 14 administrative territorial units 

(ATUs) that belong to the analysed rural space.  

As a result, human pressure was evaluated 
analysing the spatial and temporal dynamics of the 

human pressure exerted through the different ways 
of agricultural land-use (Pătroescu, 1996; Pătroescu 

and Niculae, 2010), that one may draw attention to 

pressure factors and their effects on every 
commune. 

 

Study area 

The analysed rural space includes all the 

northern part of the Someşan Plateau, covering 
852.64 sqkm (18.9%) of the total surface of the 

Someşan Plateau (4,500 sqkm), which is located in 
the north-western part of Romania, overlapping on 

the western part of the Transylvanian Plateau (Fig. 

1). This geographical unit acts as a connection 
between the Eastern and Western Carpathians, 

sharing the same geological characteristics 
(Geografia României, 1987); it is, at the same time, 

a transition geographical unit between the Tisza 
Plain and the Transylvanian Plateau (Mihăilescu, 

1969). 

The geographical location of the analysed rural 
area has been very favourable for the development 

of human settlements, over the centuries, because 
of the existence of the following natural conditions: 

low altitude of the plateau (approximately 64.0% of 

its surface spreads between 200 m and 400 m 
altitude, Fig. 2), a wide opening to the western part 

of the country, which allowed the development of a 

mild temperate continental climate, the existence of 
a rich hydrographic basin (tributary to the Someş 

river) and the prevalence of forests and luvisols. 

The analysed region is divided into 14 
administrative territorial units (Băbeni, Benesat, 

Cristolţ, Gâlgău, Gârbou, Ileanda, Letca, Lozna, 
Năpradea, Poiana Blenchii, Rus, Şimişna, Surduc, 

Zalha), which are located in Sălaj county. Each one 

of these units usually comprises between 2 and 13 
villages, having a total population of 25,818 

inhabitants. 
 

 

Fig. 1: Geographical location of the study area 
(Source: accomplished by the authors) 

 

 

Fig. 2: Hypsometric map of the study area 
(Source: accomplished by the authors) 
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Methodology 

In order to highlight the degree of human 
intervention upon the quality of the environment, a 

series of synthetic indices is used; their quantitative 
value is given by different quotients calculated 

based on statistical data (Pătroescu et al., 2000; 

Bastian, 2002). 
For the present case study the following indices 

were employed: human pressure upon the 
environment exerted through the different ways of 

agricultural land-use, naturality index, environmental 

transformation index. These indices are the result of 
the surface of the area (for a certain class of land 

use) divided by the total number of inhabitants of 
the administrative territorial unit. The results shall 

be analysed taking into consideration certain limits, 
which, once surpassed, endanger the quality of the 

environment. 

The analysed period extends over a period of 
twenty-three years (1990 – 2014) and applying the 

formula above for each ATU, for the years 1990, 
2002 and 2014, six human pressure indices have 

been calculated, using statistical data (regarding to 

population and land use) supplied by the National 
Institute of Statistics Sălaj. In addition, topographic 

maps (scale 1:25,000) and forest arrangement maps 
were used in order to emphasize the spatial and 

temporal variation of land use and indices; also, the 
database regarding land-use, provided by the 

European Environment Agency within CORINE 

(Coordination of Information on the Environment) 
Land Cover Programme, for the years 1990, 2000 

and 2006, was re-projected in Stereo 70 - the 
national projection system and processed in a GIS 

environment. 

In consideration of the changes regarding land 
use in the studied area, data for the years 1990 and 

2006, which mark a transition period, was used. 
Land use classes within CLC (CORINE Land Cover) 

have been converted in accordance with the 

research methods. 
Field observations have also taken place in order 

to display the interrelation between the existing 
cartographic materials, obtained statistical data and 

the facts on the ground, as well as understanding 
the studied phenomena thoroughly. 

Results and discussions 

Human pressure exerted upon the 
environment through different types of 
agricultural land use 

Physical, chemical and biological processes can 
have either positive or negative effects on the 

structure and quality of the soil.  

The natural qualities that a land possesses lead 
to a specific arable land use, which, in the past 

decade has been marked by certain dynamics, due 

to the fact that the soils in Sălaj county require a 
prior treatment because of their low fertility rate, so 

many private landowners have given up crop 
cultivation. Approximately 15% of the agricultural 

land in Sălaj county is affected by both natural and 

anthropogenic soil degradation processes and it 
requires the implementation of numerous measures 

for the ecological balance to be restored. 
The effects of these processes have led to 

several forms of soil degradation: erosion (topsoil 
and depth), landslides, excavations and deposits, 

geological erosion, pollution, shore erosion, moisture 

in excess, salted lands, vegetation without value 
(Fig. 3).  
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Fig. 3: Forms of land degradation 

The human pressure index through the use of 
the agricultural land. The analysed area is 
characterized by a high rural aspect; in 

consequence, the agricultural landscape suffers the 

most important and rapid transformations. In this 
case, the human pressure index is the most 

appropriate one to employ for the present study. 
The above mentioned index is measured in 

hectares per number of inhabitants; in 1990, it 
ranged between 0.77 and 2.15, the highest ones 

being recorded in ATUs such as Rus, Poiana Blenchii 

and Ileanda. In 2014, the rate of agricultural land 
use has grown and the human pressure index has 

recorded values between 0.85 (Surduc) and 3.13 
(Gârbou). 

According to the data in table 1, the number of 

ATUs where the human pressure index value is 
higher than 2 greatly increased from 1, in 1990 to 6 

(Gărbou, Letca, Lozna, Poiana Blenchii, Rus, Şimişna 
and Zalha) (Fig. 4), in 2014. On the other hand, the 

number of ATUs where minimum values of the 

human pressure index through agricultural land use 
were recorded has decreased from 2, in 1990 

(Surduc şi Benesat) to 1, in 2014 (Surduc). 
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Table 1: Dynamics of human pressure index through agricultural land use (1990 – 2014) 

Administrative 
Unit 1990 2002 2014 

Difference  
1990 - 2014 

Băbeni 1.06 1.47 1.48 0.42 

Benesat 0.98 1.24 1.29 0.32 

Cristolţ 
1.39 1.65 1.91 0.52 

Gâlgău 1.17 1.35 1.43 0.26 

Gârbou 2.14 2.70 3.13 0.99 

Ileanda 1.67 1.79 1.95 0.28 

Letca 1.48 1.89 2.11 0.63 

Lozna 1.55 1.66 2.04 0.49 

Năpradea 1.13 1.24 1.21 0.08 

Poiana Blenchii 
1.67 2.21 2.33 0.66 

Rus 1.75 2.19 2.24 0.49 

Şimişna - - 2.05 2.05 

Surduc 
0.76 0.82 0.84 0.08 

Zalha 1.61 2.39 2.75 1.14 

Average 1.06 1.65 1.76 0.38 
Source: values calculated using statistical data provided by the National Institute of Statistics 

 

 

 

Fig. 4: Human pressure index exerted through agricultural land use (1990 – 2014) (Source: Processed 
after data provided by the National Institute of Statistics)

Between 1990 and 2014, the human pressure 
index through agricultural land use has recorded 

high values for all the ATUs - 7 (Năpradea), 10.3 

(Surduc) and 45.5 (Gârbou), 69.7 (Zalha).  
For a better understanding of the way the 

environment changes under the influence of human 
pressure exerted through agricultural land use, we 

compared the dynamics of the agricultural areas 

with the dynamics of population and reached the 
conclusion that with the increase of the agricultural 

land use and decrease of population size, the human 
pressure index exerted through agricultural land use 

has increased with approximately 27.3%. 

The human pressure index through arable land 
use has recorded values between 0.42 and 0.89 in 

1990; in 2014, the minimum value has increased 

with 12% and reached 0.47, while the maximum 
value has increased with 47%, reaching 1.31 (table 

2). According to figure 5, in 2014, in comparison 
with 1990, only one ATU has recorded a value lower 

than 0.5 (Surduc), while 31% of all communes 

(Gârbou, Letca, Rus - Şimişna, Zalha) have recorded 
values higher than 0.91 in 2014, as in 1990 only 2 

communes recorded values higher than 0.8 (Cristolţ, 
Gârbou). 
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Table 2: Dynamics of human pressure index through arable land use (1990 – 2014) 

Administrative 
Unit 

1990 2002 2014 
Difference 

1990 - 2014 

Băbeni 0.59 0.75 0.77 0.18 

Benesat 0.65 0.83 0.88 0.23 

Cristolţ 
0.81 0.94 0.83 0.02 

Gâlgău 0.55 0.57 0.65 0.10 

Gârbou 0.89 1.09 1.30 0.41 

Ileanda 
0.70 0.57 0.60 -0.10 

Letca 0.68 0.85 0.96 0.27 

Lozna 0.68 0.80 0.87 0.19 

Năpradea 0.72 0.74 0.85 0.13 

Poiana Blenchii 
0.48 0.48 0.54 0.07 

Rus 
0.60 0.69 0.67 0.07 

Şimişna - - 0.64 0.64 

Surduc 0.42 0.42 0.46 0.04 

Zalha 0.75 0.91 0.92 0.17 

Average 0.64 0.75 0.76 0.12 
Source: values calculated using statistical data provided by the National Institute of Statistics  

 

 

Fig. 5: Human pressure index exerted through arable land use (1990 – 2014) (Source: Processed after 
data provided by the National Institute of Statistics)

Generally, in the period between 1990 and 2014, 
the value of the human pressure index exerted upon 

the environment through arable land use has increased 

with 18.4%; however, significant differences between 
ATUs have been noted. Thus, the communes Letca, 

Rus-Şimişna and Gârbou have recorded an increase 
with over 40% of this index, 6 communes have 

recorded increases between 15%-40%, whilst in 

Cristolţ the value of the human pressure index 
remained constant – approximately 0.83 and only in 

Ileanda has decreased from 0.7 to 0.6.  
Therefore, we can say that the arable usage of the 

land exerts a high pressure upon the components of 
the environment, fact which affects the structure and 

functionality of rural landscapes. The main reasons for 
the occurrence of this situation are: the main activity of 

the population is agriculture – especially subsidence 

crops and, in the same time, the surface of land used 
for arable purposes has decreased with 7.4% and the 

population with almost 22%. 
The index of human pressure exerted upon the 

environment through pastures has recorded a 

specific spatial and temporal dynamics expressed by 
high values for all the years of observation (Table 3, 

Fig. 6). The values are situated between 0.29 
(Benesat, Surduc) and 0.8 (Rus) in 1990, while in 

2014 have decreased to 0.06 for Surduc and 
increased to 1.15 for Gârbou. 
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Table 3: Dynamics of human pressure index exerted upon the environment  
through pastures (1990 – 2014) 

Administrative 
Unit 

1990 2002 2014 
Difference 

1990 - 2014 

Băbeni 0.43 0.66 0.60 0.17 

Benesat 0.28 0.31 0.31 0.03 

Cristolţ 0.45 0.57 0.75 0.30 

Gâlgău 0.38 0.51 0.48 0.09 

Gârbou 0.77 1.03 1.15 0.38 

Ileanda 0.63 0.82 0.90 0.27 

Letca 0.57 0.75 0.82 0.25 

Lozna 0.72 0.65 0.95 0.23 

Năpradea 0.36 0.45 0.25 -0.11 

Poiana Blenchii 0.77 0.83 0.79 0.02 

Rus 0.80 1.07 1.22 0.42 

Şimişna 
- - 0.81 0.81 

Surduc 0.29 0.35 0.22 -0.07 

Zalha 0.59 1.09 1.03 0.44 

Average 0.53 0.67 0.65 0.12 

Source: values calculated using statistical data provided by the National Institute of Statistics  
 

 

 

Fig. 6: Human pressure index exerted through pastures (1990 – 2014) (Source: Processed after data 
provided by the National Institute of Statistics) 

The number of ATUs which recorded values of the 

human pressure index through hayfields lower than 

0.3 has remained constant throughout the research. 
The ATUs which recorded values higher than 0.7 have 

encountered a major increase and their number 
doubled in 2014, reaching 8 communes. On the other 

hand, the number of ATUs with values between 0.31 - 

0.5 and 0.51 - 0.7 have encountered a major decrease 
in 2014. The value of human pressure index exerted 

upon the environment through hayfields has 

encountered a high dynamics throughout the research 

period. Thus, the communes that recorded the highest 

increase are Rus – Şimişna (155%) and Zalha 
(76.2%), while Surduc is the only one to note a major 

decrease. For the year 1990, the values of the above 
mentioned index were situated between 0.03 and 

0.37, in comparison with the year 2014, when the 

values were situated between 0.08 and 0.99 (Table 4, 
Fig. 7). 
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Table 4: Dynamics of human pressure index exerted upon the environment 
through hayfields (1990 – 2014) 

Administrative 
Unit 

1990 2002 2014 
Difference  

1990 - 2014 

Băbeni 0.03 0.05 0.10 0.07 

Benesat 0.02 0.08 0.08 0.06 

Cristolţ 0.10 0.14 0.31 0.21 

Gâlgău 0.21 0.26 0.30 0.09 

Gârbou 0.36 0.49 0.66 0.30 

Ileanda 0.32 0.39 0.44 0.12 

Letca 0.20 0.29 0.32 0.12 

Lozna 0.14 0.20 0.22 0.08 

Năpradea 0.04 0.04 0.10 0.06 

Poiana Blenchii 0.30 0.89 0.99 0.69 

Rus 0.34 0.42 0.34 0.00 

Şimişna - - 0.59 0.59 

Surduc 0.04 0.05 0.14 0.10 

Zalha 0.22 0.39 0.77 0.55 

Average 0.18 0.26 0.33 0.15 

Source: values calculated using statistical data provided by the National Institute of Statistics 

 

 
Fig. 7: Human pressure index exerted through hayfields (1990 – 2014) (Source: Processed after data 
provided by the National Institute of Statistics) 

The lowest values – under 0.1 - were recorded in 

Benesat, Băbeni, Năpradea and Surduc, in 1990, 
while in 2014 only one recorded a value lower than 

0.1 – Benesat. The highest values – over 0.31, were 
recorded in Ileanda, Rus and Gârbou, in 1990, while 

in 2014 their number doubled; the maximum value 

reached in Poiana Blenchii was 2.6 times higher in 
2014 in comparison with 1990. The index of human 

pressure exerted upon the environment through 
hayfields has recorded a high dynamics during the 

research period, similar with the other indices 
analysed earlier. Increases between 43% (Gâlgău) 

and over 200% (Surduc, Poiana Blenchii and Zalha) 

were registered.  
Orchards and vineyards exert a low amount of 

pressure upon the environmental and rural space 
components. Human pressure upon the environment 

exerted through orchards was registered in 69% of 

the total ATUs, whilst in Băbeni, Lozna, Năpradea, 

Rus and Şimişna there were no orchards. Therefore, 
the index of human pressure through orchards has 

recorded values between 0.0029 (Benesat) and 
0.1172 (Poiana Blenchii) for the year 1990 and 

between 0.0004 (Ileanda) and 0.0210 (Zalha), in 

2014 (Table 5). Overall, the index has decreased 
with 0.0228 and the number of ATUs where the 

index has grown is 2, in comparison with 7 
communes which registered a decrease. The highest 

dynamics of the human pressure index through 
orchards were registered in Băbeni, Lozna, 

Năpradea, Rus and Şimişna, where decreases of 

0.0260, 0.0271 and 0.1036 were noted and 
Năpradea, where the index has grown with 0.0014, 

while in Gâlgău the orchards have reduced with 
100%. 



Forum geografic. Studii și cercetări de geografie și protecția mediului 
Volume XIV, Issue 2 (December 2015), pp. 178-189 
http://dx.doi.org/10.5775/fg.2067-4635.2015.198.d 

185 forumgeografic.ro 

Table 5: Dynamics of human pressure index 
exerted upon the environment through orchards 
(1990 – 2014) 

Administra-
tive Unit 

1990 2002 2014 
Difference 

1990 - 2014 

Băbeni 0 0 0 0 

Benesat 0.002972 0.002404 0.003762 0.00079 

Cristolţ 0.010064 0.004935 0.00581 -0.004254 

Gâlgău 0.026049 0 0 -0.026049 

Gârbou 0.11536 0.071146 0.011759 -0.103601 

Ileanda 0.020789 0 0.000423 -0.020366 

Letca 0.017932 0 0.005013 -0.01292 

Lozna 0 0 0 0 

Năpradea 0 0.000675 0.001407 0.00141 

Poiana 

Blenchii 0.117233 0.003652 0.004075 -0.113158 

Rus 0 0 0 0 

Şimişna - - 0 0 

Surduc 0.006385 0 0.005411 -0.000974 

Zalha 0.048178 0 0.02103 -0.027147 

Average 0.02660

8 0 0.003835 -0.022772 

Source: values calculated using statistical data provided by the 
National Institute of Statistics 

 
Table 6: Dynamics of human pressure index 
exerted upon the environment through vineyards 
(1990 – 2014) 

Administrative 

Unit 1990 2002 2014 
Difference 

1990 - 2014 

Băbeni 0.00489 0 0 -0.00489 

Benesat 0 0.010216 0.016928 0.01693 

Cristolţ 0.004767 0.000617 0.000726 -0.004041 

Gâlgău 0 0 0 0 

Gârbou 0.001275 0.001581 0 -0.001275 

Ileanda 0 0 0 0 

Letca 0 0 0 0 

Lozna 0 0 0 0 

Năpradea 0 0 0.000352 0.00035 

Poiana Blenchii 0 0 0 0 

Rus 
0 
- 

0 
- 

0 0 

Şimişna 0 0 

Surduc 
0.001228 0.000979 0.002435 0.00121 

Zalha 0 0 0 0 

Average 
0.000909 

0.00090
9 

0.00147
2 0.00056 

Source: values calculated using statistical data provided by the 
National Institute of Statistics 

 

The index of human pressure exerted through 
vineyards (Table 6) registers lower values than the 
index of human pressure exerted through orchards. 

The natural climate and relief conditions in the studied 
area are not favourable for vineyards, so only 4 ATUs 

register this type of land use within their territorial 

limits. In addition, only in 2 (Cristolţ and Surduc) out of 
these 4 the vineyards were maintained throughout the 

research period. In Băbeni and Gârbou the land 
cultivated with vineyards was reduced to zero, whilst in 

Năpradea and Benesat people started using the land 
for vineyards. In 1990, the values of the above 

mentioned index oscillated between 0.0012 and 

0.0048, in comparison with the year 2014, when the 
values fluctuated between 0.0003 and 0.0169 

(maximum value). 
The dynamics of the agricultural land use during 

the 1990-2014 period shows visible modifications in 

their structure, as well as a decrease of 392 
hectares of all the land used for agriculture. In 

consequence, the pastures have decreased with 
3.4%, arable lands with 7.4%, vineyards with 

26.6%, while orchards have encountered a major 
decrease - 88.7%. Only hayfields have registered a 

significant growth of approximately 42%.  

The analysed rural area has suffered 
transformations of the natural environment, as well as 

the rural landscape under the influence of human 
pressure exerted through different ways of using the 

land: agricultural, arable, pastures, hayfields, orchards, 

vineyards (Table 7, Fig. 8). The temporal dynamics of 
the indices of human pressure through the different 

agricultural land-use were compared with the limits 
imposed by FAO for maintaining the equilibrium 

between the components of the environment. 
FAO imposes `as superior limit for maintaining 

the equilibrium between the components of the 

environment` the value of 0.4 ha/inhabitant 
(Dumitraşcu, 2006). Comparing the values of the 

human pressure indices with this value imposed by 
FAO, it results that the largest extent corresponds to 

the arable lands – 43% of the total area. Odum and 

Odum (1972), quoted by Dumitraşcu (2006) 
considered that for an adult person to have a high 

life standard, in the temperate area, he would need 
2 hectares of land, which should be divided as 

follows: unspoiled natural area (0.8 ha), land used 

for agricultural purposes (0.6 ha), forests (0.4 ha) 
and 0.2 ha of land used for constructions, industrial 

platforms and transportation infrastructure.  

Table 7: Dynamics of the indices of human 
pressure through different agricultural land-use  

Human 

pressure 
indices 

Year 
Dynamics 1990 - 

2014 

1990 2002 
201

4 
ha/inha

b. 
% 

Agricultural 
(ha/inhab.) 

1.39 1.65 1.77 +0.38 +27.
3 

Arable 
(ha/inhab.) 

0.65 0.71 0.77 +0.12 +18.
4 

Pastures 
(ha/inhab.) 

0.53 0.67 0.66 +0.13 +24.
5 

Hayfields 
(ha/inhab.) 

0.19 0.26 0.34 +0.15 +78.
9 

Orchards 
(ha/inhab.) 

0.0266 0.0069 0.003
8 

-0.0228 -85.7 

Vineyards 
(ha/inhab.) 

0.0009 0.0009 0.001
4 

+0.0005 +22 

Source: values calculated using statistical data provided by the 
National Institute of Statistics 
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Fig. 8: Dynamics of the indices of human pressure through different agricultural land-use  

For 2014, the total analysed area – 85,264 ha, 
would have the following structure: 45,624 ha 

agricultural lands, 33,500 ha forest, other lands – 
5,500 ha, with a total population of 25,818 

inhabitants. Each inhabitant receives 3.3 ha of land, 

from which 1.76 ha is agricultural and 1.3 ha is 
represented by forests. 

Naturality index 

The naturality index is defined as the ratio 

between the area occupied by forest and the total 
area (Dumitraşcu, 2006) (Fig. 9). 

 

 

Fig. 9: Distribution of land covered with forests  
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The action of clearance of forests and initial 
vegetation has influenced soil’s evolution over the 

years. This anthropogenic action has taken place for 

various reasons, such as the enlargement of the 
human settlements, agricultural areas or 

emplacement of industrial platforms, but neither one 
was a result of specialized analysis. 

The values of the naturality index have been 

divided into five categories which reflect the degree 
of disturbance of the ecological balance (Fig. 10): 

Totally affected ecological balance (values 
between 0 - 10%), in Băbeni; 

Strongly affected ecological balance (10.1% - 
30%), in Benesat and Letca; 

Moderately affected ecological balance (30.1% - 

50%) in over 50% of the administrative units; 

Slightly affected ecological balance (50.1% - 
60%) in Rus, Poiana Blenchii and Gâlgău; 

Relatively stable ecological balance (over 60%), 

in Lozna. 
This index is important if aspects such as forest 

being a natural area, slightly affected by human 
activities and, on the other hand, it represents the 

initial vegetation, are taken into consideration. For 

this reason, a modified naturality index was used in 
the research process. In addition to the forests, this 

index includes the pastures.  
The results obtained applying the formula show a 

high value for the ATUs where the ecological 
balance is moderately affected (42.8%); here, the 

naturality index has values situated between 40.1% 

and 60%.  
Administrative Unit Naturality Index (%) Modified Naturality Index (%) 

Băbeni 3.88 

 
Naturality Index Distribution 

24.2 

 
Modified Naturality Index Distribution 

Benesat 18.47 35.76 

Cristolţ 33.45 56.85 

Gâlgău 52.75 68.42 

Gârbou 30.24 54.6 

Ileanda 45.05 69.57 

Letca 25.4 52.63 

Lozna 64.81 81.07 

Năpradea 39.61 50.29 

Poiana Blenchii 53.38 71.74 

Rus 53.51 79.84 

Şimişna 37.89 60.35 

Surduc 44.12 55.81 

Zalha 33.38 52.7 

Average 39.33 59.2 

Fig. 10: Naturality index and modified naturality index in 2014 

From all the analysed ATUs, Băbeni and Benesat 

register values close to the upper limits of the 
ecological carrying capacity. Only Lozna maintains a 

relatively stable ecological balance. 

Environmental Transformation Index 

The environmental transformation index was 

introduced and used for the first time by Maruszczak 
(1988), to assess the human impact on the Sub-

Carpathian landscape from Poland and then used by 
many Romanian authors (Armaș et al., 2003; 

Manea, 2003; Pătru-Stupariu, 2011; Ionuș et al., 
2011; Zarea and Ionuș, 2012; etc.); this index is the 
ratio between the area covered with forests and 

pastures and the built area. 
According to figure 11, the value of the index has 

exceeded 11 and the maximum one was registered 

in the commune Ileanda – 17.5. Overall, the 
majority of the ATUs have a relatively stable 

ecological balance. 

 
Administrative 

Unit 
Environmental transformation index (ha) 

Băbeni 2.98 

 

Benesat 4.25 

Cristolţ 6.73 

Gâlgău 9.11 

Gârbou 10.53 

Ileanda 17.51 

Letca 6.03 

Lozna 15.46 

Năpradea 7.16 

Poiana Blenchii 16.84 

Rus 16.43 

Şimişna 11.72 

Surduc 7.15 

Zalha 8.27 

Average  15.45 

Fig. 11: Environmental transformation index (ha) 
in 2014 
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The result of this research indicates that the 
current state of the environment is influenced by the 

different types of human pressure, as well as the 

intensity of the event, transforming the environment 
under the influence of anthropogenic activities, 

emphasizing the necessity of adaptation of human 

society to the new environmental conditions. The 
analysis performed on the dynamics of spatial and 

temporal patterns of these transformations led to 

the revelation of locally disparities determined by 
their occurrence (Fig. 12). 

 
Fig. 12: Environmental impact indices 
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Conclusions 

The spatial and temporal evolution of the rural 
landscape in Someșean Plateau is induced primarily 

by the diversification of human pressure forms 
through the use of agricultural land, the main 

activity carried out by the rural communities.  

Spatial differences in the values of pressure and 
weighting factor of the various categories of land 

use in relation to agricultural areas depend largely 
on the number of inhabitants of each administrative-

territorial unit, as well as morphological and 

morphometric characteristics of the relief of the 
analysed area, identified as favourable or restrictive 

factors in regards to the agricultural use of land. 
For a harmonious development of the area, it is 

necessary to start the practice of ecological 
agriculture, based on modern principles, in order to 

bring as few environmental damage as possible and 

also pay attention to the protection of all its natural 
components. 

One can also practice intensive farming, but 
modern, that combines various methods, related to 

meeting the expected objectives. These methods 

include: the use of mechanization of irrigation 
systems, pest control, increase soil fertility, plant 

protection, agrotechnical and agrophytotechnical 
works. 

The beneficial effects are reflected in all 
environmental factors as well as the health of 

population. 

Even though the region is situated at the starting 
point of this process and there are difficulties in the 

implementation of these principles, on one hand 
because of the lack of interest of population 

maintained by lack of information, on the other hand 

due to the lack of financial resources, local 
authorities have begun to promote and join these 

methods, knowing their long term beneficial effects. 
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