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Abstract 

The main purpose of this paper is to analyze the meadows in the north-east of 

Arad County, in terms of territorial distribution, based on Geographical Information 
Systems (GIS) methods and techniques, the scientific information being obtained being 

"reused" in subsequent territorial analyzes. Permanent grasslands in our country are 

spread mainly in the hilly and mountainous regions (including the intramontane 
depressions), where they hold over 75% of the pastoral area. Based on the vector data, 

a thematic map of the studied area was created in which the percentage of grasslands 

was highlighted in each administrative-territorial unit, the corresponding data base 
being completed according to data taken from the Institute of Statistics. 
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INTRODUCTION 

 

Out of the total land area of 

51,010,000 ha, the dry land is 29%. 

From the surface of the earth globe 

the arable represents 9.8%; 

Permanent grassland 22.7% and 

forests 28.2%; Which means that 

60.7% is covered with vegetation 

and 39.3% is other land. For 

Romania, grasslands are an 

important part of vegetation and 

because they account for about 11% 

of the country's territory. The 

grassland management, 

characterized over time by stability, 

makes them essential for 

biodiversity, representing some of 

the most important ecosystems 

existing in Romania and Europe. 

Permanent grasslands in our country 

are spread mainly in the hilly and 

mountainous regions (including the 

intramontane depressions), where 

they hold over 75% of the pastoral 

area (Dragomir et al., 2009; Samuil, 

and Vintu, 2012). 

 The grasslands should be 

viewed in all their complexity, with 

their economic, protective, aesthetic, 

sporting and other functions. 

(Maruşca et al., 2012, Maruşca and 

Dragomir,  2014). 

The spatial identification and 

localization of grassland can be done 

from a variety of sources: cadastral 

maps and plans, parcel plans, 

orthophotomaps, topographical 
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maps, etc. When cartographic 

materials are in analogue format (on 

paper), they must be scanned, so they 

are "converted" in digital format. 

After the analog-to-digital 

conversion, to be integrated and 

processed with specialized software 

(GIS, CAD etc.), their 

georeferencing is required - 

assigning a coordinate system. 

(IMBROANE AL. and  MOORE D., 

1999, http://desktop. 

arcgis.com/en/arcmap/10.3/manage-

data/raster-and-

images/georeferencing-a-raster-to-a-

vector.htm).   

In many cases, 

georeferencing can be difficult 

because there is insufficient 

information about the map 

(projection, scale, topographic 

elements, etc.) or the transformation 

parameters in the different projection 

and coordinate systems currently 

used.  The fact that the materials to 

be used in the grassland analysis 

come from different sources and 

different time periods are executed 

through different processes, at 

different scales, sometimes 

constitute a real impediment to their 

unitary use within the same project, 

thus It is necessary to apply the 

specific techniques by which they 

are "equated".  

These issues require special 

attention from the analyst, otherwise 

the inconsistencies between the 

different materials used translate as 

errors in the final results. 

Technical and scientific 

progress is also reflected in methods 

and means of grassland 

investigation, a solid argument in 

this respect being the possibility of 

using Geographic Information 

Systems in the complex analysis of 

grasslands, systems for visualization, 

identification, representation and 

analysis (Jianlong and Tiangang, 

1998, Jianping et al., 2005; Popescu, 

2007, Zhanga et al., 2010; Cojocariu 

Luminiţa et.al., 2015).   

The main purpose of this 

paper is to analyze the grasslands in 

the north-east of Arad County, in 

terms of territorial distribution, 

based on the GIS methods and 

techniques, the scientific 

information being obtained being 

"reused" in subsequent territorial 

analyzes. 

  
MATERIAL AND METHOD 

In order to achieve the 

intended purpose, the following 

materials were used: 

- Statistical data on the 

structure of the land fund 

(http://www.insse.ro/cms/) 

- The Digital Elevation Model, 

downloaded free of charge 

from the European 

Environment Agency 

website 

(http://www.eea.europa.eu/d

ata-and-maps/data/eu-dem) 

- Data in vector format (limits 

of administrative-territorial 

units, county limit), available 

free of charge on the site: 
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http://www.geo-

spatial.org/download/romani

a-seturi-vectoriale. 

The area analyzed in this 

paper was extracted from the Digital 

Elevation Model for Romania using 

GIS-specific methods (Extract by 

Mask function), thus obtaining the 

altimetric data of the area of interest. 

In order to obtain the altimetric 

information for each territorial 

administrative unit, the Zonal 

Statistics as table function was used. 

On the basis of the vector 

data, a thematic map of the studied 

area was created, in which the 

percentage of meadows was 

highlighted in each administrative-

territorial unit, the corresponding 

database being completed according 

to data taken from the Institute of 

Statistics. 

 
RESULTS AND DISCUSSIONS 

 

Arad County is geographically 

located in the West Development 

Region, respectively in the historical 

regions of Crisana and Banat, on 

both sides of Mures and Crisul Alb, 

having as neighbors Bihor County in 

North and North-East, Hunedoara 

County at Southeast, Alba County to 

the East, Timis County to the South, 

and West, Hungary (figure 1). 

 

 
Fig.1. Arad County - location of the study area 

(processing after http://www.geo-spatial.org/download/romania-seturi-vectoriale) 

 

Arad County has a surface 

of 7754 𝑘𝑚2, under which it holds 

3.65% of the total area of Romania, 

ranking the 6th largest 

nationally.The meadows (pastures 

and meadows) are found on 153505 

ha, respectively 30.01% of the total 

area (Strategia de dezvoltare a 
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județului Arad pentru perioada 2014-

2020). 

The natural landscape of 

Arad is characterized by the presence 

of a well-distributed, east-west, well-

distributed relief. The relief is 

grouped in roughly equal 

proportions, being represented by the 

mountain step, the hills, the 

depressions and the hills and the 

steps of the plains. The area studied 

in this work is located in the north-

east of the county of Arad, extends 

from the mountainous areas to the 

lowlands and consists of 21 

administrative-territorial units 

(figure 2). The total area of this area 

is 189085 ha, and the meadows 

occupy an area of 39996 ha. 

By processing the Digital 

Elevation Model a maximum height 

of 1471 m and a minimum height of 

87 m was calculated and the average 

height was 310 m. 

 

 
Fig. 2. Altimetric and geomorphological features of the study area 

(processing after http://www.eea.europa.eu/data-and-maps/data/eu-dem) 

 

The maximum altitude of the 

area of interest is reached on the 

territory of the Hălmăgel commune 

and the minimum one on the 

administrative area of Mişca (figure 

2).  

The average of the altimetric 

values shows that the territories at 

the highest altitudes are Hălmăgel, 

Moneasa, Brazii and Virfurile, and 

the low plains are overlapped with 

the administrative territories Mişca, 

Şepreus, Apateu, Cermei.  

Depending on these aspects, the 

"image" of the administrative units 

of the area of interest can be outlined 

and the directions to be followed in 

terms of management, structure and 

functionality of the space in question 

can be outlined. Although the 

maximum altitude of the study area 

is 1471.22 m, most of the altimetric 

values are in the first half of the value 

range (figure 3), which means that 

the area has a "downhill" character 

predominantly of hills and plains . 
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Fig. 3. Distribution of altimetric values at study area level 

 

Given the predominantly 

agrarian character of the study area, 

it is important to analyze the land 

fund structure to identify its 

component supporting the sector. 

Since the main objective of this study 

is the analysis of meadows, we will 

refer to the weight of this category in 

the total area of the territorial 

administrative unit.  

Depending on the area of the 

meadows (expressed as a percentage 

of the total area), the communes in 

the study area were grouped in 5 

value classes (figure 4). The 

administrative-territorial units with 

less than 10% are Dezna (4.68%), 

followed by Moneasa (8.05%) and 

Cermei (8.59%).  

This situation is due either to 

the situation of low hedges, where 

the arable lands predominate, or in 

the mountainous areas, where the 

largest share of the forest areas. 

 

 
Fig. 4. The share of grassland areas in the area of administrative-territorial units 

(processing after http://www.geo-spatial.org/download/romania-seturi-vectoriale and 
Institute of Statistics) 
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In the studied area it can be 

seen that 9 of the 21 administrative-

territorial units, ie 43% of the entire 

area, have a percentage of the area 

occupied by grassland between 20% 

and 30%. Significant areas of 

meadows are found on the territory 

of Halmagel and Almaş communes, 

between 30-40% of the total area of 

the respective communes.  

The only administrative-

territorial unit that exceeds the 40% 

threshold is Plescuta (41.12%). 

 

CONCLUSIONS 

 

Modern methods and means 

of geographic analysis allow easy 

and accurately to obtain all 

information related to grassland 

ecosystems, from graphic 

representation to complex analyzes 

under different quantitative and 

qualitative aspects. 

The development of 

Geographic Information Systems 

and remote sensing tools in recent 

decades facilitates spatial analysis 

and access to information, with a 

huge amount of data available in 

different formats and modes of 

representation. The following 

analysis results from the analysis: 

- 9 of the 21 analyzed ATU 

(43% of the entire area) have a 

grassland occupancy rate of between 

20% and 30% 

- in two of the analyzed 

ATU (Hălmăgel and Almaş), the 

grasslands have between 30 and 40% 

of the total area 

- In Pleşcuţa commune, the 

meadows occupy over 40% of its 

total area. 

On the basis of the 

information presented above, the 

overall picture of the area of interest 

regarding the presence and the 

weight of the grassland areas in the 

land fund structure can be outlined 

and thus it can be described the type 

of "agrarian economy", how and 

with what resources it is sustained " 

life "of that area. 
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