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Abstract 

The area of 4.9 million hectares covered by permanent grasslands represents an 

important component of the land resources in our country. Delineating and representing 

the grasslands in each administrative territorial unit through thematic maps (making use 

of remote sensing techniques) constitute the starting point for designing the pastoral 

management plan regulated in Romania by GEO 34/2013 and Law 86/2014.The aim of 

the present paper is to delineate the surfaces corresponding to the grasslands in the 

administrative territorial unit (ATU) Ezeriş in Caraş-Severin County, through methods 

and techniques specific for remote sensing, and to generate thematic maps with their 

spatial representation. For delineating the grasslands in ATU Ezeriş, we used a satellite 

image from August 2011. The image was processed with the program IDRISI Selva: the 

area of interest was cut, the contrast was improved (Linear with saturation method) and 

combinations of spectral bands were created that were useful for the visual analysis of 

the area and for pixel classification. Following the assisted classification, the areas in 

ATU Ezeriş were attributed to four classes: localities, agricultural crops, forests and 

grasslands. Only the lands used as grasslands were of interest for the purpose of the 

present paper. In order to make the calculation for the areas assigned to each type of 

use, the raster map was converted in vector file format, with the help of ArcGIS 10.0 

software. Then it was reclassified, and the surface was calculated automatically for each 

category of use. According to the analysis, ATU Ezeriş includes 1050 hectares covered 

by grasslands, 161 hectares covered by constructions (settlements, roads), 2606 hectares 

destined for agricultural crops and  3773 hectares of forest. The analysis made it possible 

to delineate the grassland areas in ATU Ezeriş by using satellite imagery, but the results 

obtained must be validated through field study and/or comparison with plans, maps and 

other sources of information in the analysed area, taking into account the heterogeneity 

of the territory, the spatial and temporal changes, image resolution, etc. 
 

Keywords: grassland delineation, grassland representation, remote sensing, thematic 

maps 
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INTRODUCTION 

 

The area of 4,9 million 

hectares covered by permanent 

grasslands represents an important 

component of the land resources in 

our country. In order to put into 

practice the measures of grassland 

management, other related issues 

must be taken into account, namely 

the nature of the property, its clear 

delineation, its assignment to the 

adequate legal framework and 

identification of financing sources 

for these activities.  

In what the management, 

organization and exploitation of 

permanent grasslands in Romania 

are concerned, Government 

Emergency Ordinance (GEO) 

34/2013 approved by Law 86/2014, 

establishes the obligation to 

elaborate pastoral management 

plans, according to the guide 

designed by the Institute for 

Research and Development for 

Grasslands, Brașov (MARUŞCA et 

al., 2014). 

The management of 

permanent grasslands in ATU 

Ezeriș, regulated by the pastoral 

management plan, requires firstly for 

the grassland areas to be clearly 

defined and framed in the 

geographical space. Remote sensing 

is regarded as “a complex of methods 

and techniques capable of leading to 

the remote acquisition of data 

regarding the Earth... based on 

recordings made in different bands 

of the magnetic spectre” 

(http://media0.webgarden.ro). It 

offers the possibility to delineate and 

represent various types of surfaces, 

starting from the premise that the 

behaviour of surfaces, objects or 

phenomena to the radiations that 

they come into contact with is not 

identical: these absorb certain 

wavelengths, while reflecting others. 

This means that each has a specific 

spectral signature (POPESCU, 

2010). Therefore, the concept of 

spectral signature is the most 

frequently used method for the 

identification and separation of 

different materials and objects with 

the use of multispectral data 

(MIHAI, 2009). 

A pluridisciplinary study 

can contribute to better 

characterisation of grassland areas. 

Their delineation and classification 

constitute the first step in the 

elaboration of the pastoral 

management plan. Methods and 

techniques specific for remote 

sensing can be used for identifying 

and delineating the grassland areas in 

the administrative-territorial unit 

(ATU) Ezeriş, in Caraş-Severin 

County. 
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MATERIAL AND METHOD 
 

The main purpose of the 

present study is to delineate the 

grassland areas in the administrative-

territorial unit (ATU) Ezeriş, in 

Caraş-Severin County, using 

methods and techniques specific for 

remote sensing, as an alternative for 

the traditional methods for 

delineation. Another aim is to 

generate thematic maps with the 

spatial representation of these areas. 

The maps will be used in subsequent 

spatial analyses.  

The following were used for 

the purpose of the present study: 

- one Landsat 4-5 TM satellite 

image made in 2011 (August), 

accessible for free in Earth Explorer 

database 

(http://earthexplorer.usgs.gov); 

- orthophoto plan of Ezeriş 

area taken from the National Land 

Registry (Arhiva Agenţiei Naţionale 

de Cadastru şi Publicitate 

Imobiliară); 

- the cadastral map of the 

commune of Ezeriş (scale 1:10000) 

taken from the Land Registry Office 

in Timiş County (Arhiva Oficiului de 

Cadastru şiPublicitate Imobiliară 

Timiş). 

The following specialized types 

of software were used for processing 

the charting materials and obtaining 

the final maps: 

- IDRISI Selva – software used 

for cutting the area of interest out of 

the satellite image, for processing the 

contrast in the cut-out image, and for 

obtaining combinations of spectral 

bands, pixel classifications (assisted 

and unassisted classification) 

through different methods and 

cartographical representation of the 

results;      

- ArcGIS 10.0 – software used 

for processing the results and also for 

generating different cartographical 

representations.

  

RESULTS AND DISCUSSIONS 
 

The area under analysis in the 

present paper overlaps the 

administrative-territorial unit (ATU) 

Ezeriş, located in Banatului 

Mountains, partially in Ezeriş  

Depression,  Semenic Mountains and  

Dognecei Mountains. ATU Ezeriş 

covers an altitudinal interval of 

approximately 300 m, the minimum 

altitude being 193 m, and the 

maximum 493 m (figure 1). The 

climate conditions are specific for 

the above-mentioned altitude 

interval.
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Fig. 1. ATU Ezeriş – Digital ElevationModel (left) andorthophoto plan of the region 

(right) 

 

As the analysis of figure 1 reveals, 

the area under study includes large 

grassland areas, agricultural lands, as 

well as forested areas.   

The delineation of the 

different types of surfaces, in 

accordance with their use, can be 

made on cadastral plans and/or maps 

(figure 2), these being subsequently 

represented with the help of 

specialized applications (GIS, 

AutoCAD, etc.). 

 

 
Fig. 2. Delineating grassland areas on cadastral maps 

 

 The technical and scientific 

progress achieved in recent decades 

has made it possible to delineate, 

analyse and represent areas in 

accordance with their category of 

use, based on satellite images.

 The use of satellite images 

has a series of advantages over other 

sources of information: it offers a 

very large amount of information 
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that can be processed with the help of 

specialized software (POPESCU and 

COPĂCEAN, 2015), the 

representations thus obtained can 

also be used in other, subsequent 

analyses. Nevertheless, these images 

cannot be used in their „raw” form, 

but they require more or less 

complex processing, according to the 

final aim of the analysis.  For the 

purpose of the present study, for 

delineating the grasslands in ATU 

Ezeriş, we used a satellite image 

obtained in August 2011. This image 

was processed in IDRISI Selva: the 

area of interest was cut out, the 

contrast was improved (Linear with 

saturationmethod, which involves 

the modification of the image in what 

the pixel brightness is concerned, 

from an unsaturated state to a 

saturated one) and spectral 

bandcombinations were created 

(figure 3), which were useful for the 

visual analysis of the area and for the 

pixel classification. 

 

 
 

Fig. 3. Spectral band combinations: 321 – natural colours (left) and 432 – fake-colour 

(right) 

 

 We used the specialized 

software IDRISI for applying 

unassisted pixel classification to the 

satellite image in the area of interest 

(figure 4) – this involves creating 

pixel clusters that represent 

geographical characteristics, based 

on spectral signatures, without a 

priori knowledge of what is being 

classified, which means that the 

computer analyses all spectral 

signatures of all pixels in the image 

and identifies areas with pixels of 

similar values (POPESCU and 

COPĂCEAN, 2015).
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Fig. 4. The result of unassisted classification in ATU Ezeriş 
 

 

 

Unassisted classification in „raw” 

form (figure 4) provides information 

on the way the land is used. 

However, it cannot be the main 

source for delineating the grassland 

areas, due to the heterogeneity of the 

territory, the resolution of the 

satellite image, and the impossibility 

to correctly attribute a type of land 

use to each cluster. The results of 

assisted classification, based on a 

priori knowledge of the 

characteristics of the surface in a part 

of the image, are clearly better; in 

this case, the number of clusters is 

smaller.  

 Based on the orthophoto 

plan and cadastral maps of the area 

under analysis, we established and 

located on the satellite image some 

portions of the areas covered by 

grasslands, forests, agricultural crops 

and constructions. 

 These constituted the 

“basis” for the process of assisted 

classification.  

 Following this process, the 

pixels in the satellite image were 

assigned, according to their spectral 

signature (figure 5), to one of the 

four established classes.
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Fig. 5. Spectral signatures of various areas 

 

 

After the assisted classification, the 

areas in ATU Ezerişwere assigned to 

four classes (figure 6.). Out of the 

four types, the lands used as 

grasslands were of interest for the 

present paper. 

 

 
Fig. 6. The result of assisted classification – Ezeriş area 
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Because of the fact that the 

assisted classification map (figure 7) 

is a raster representation, we cannot 

calculate the areas assigned to each 

category of use. In order to make this 

calculation, the raster was converted 

into vector file format, with the help 

of ArcGIS 10.0 software (HERBEI, 

2013), reclassified (figure 7), and the 

surface was automatically calculated 

for each category of use.  

 
Fig. 7. Delineation of the lands according totheir different categories of use 

 

 

According to our analysis, ATU 

Ezeriş sums up 161 hectares covered 

by constructions (settlements, 

roads), 2606 hectares for agricultural 

crops, 1050 hectares of grasslands 

and 3773 hectares of forests. 

The importance of maps has 

largely increased lately; their use in 

all sectors of the economy as well as 

in the field of grasslands increases 

their utility even further (BÂRLIBA 

and COJOCARIU, 2010). Their 

accuracy, their rich details turn 

modern maps into very valuable 

documents (BOŞ, 2003; BÂRLIBA 

et al., 2008; POPESCU et al., 2015).
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CONCLUSIONS 

 

The use of satellite images for the 

analysis of geographical space has a 

series of advantages over the use of 

analogue maps. The most obvious of 

these are as follows:   

- they offer a large amount of 

information,  

- they can be processed 

automatically, with the use of 

specialized software, 

- the cartographic 

representations thus obtained 

can be used in later analysis, 

- information can be extracted 

from had to reach areas,  

- they can be integrated and 

used together with other 

geospatial information.  

It is worth noting that 

satellite images cannot be used in 

their “raw” form, but they require a 

more or less complex processing, in 

relation to the aim of the study; this 

means that the analyst has to have a 

certain level of specialized training, 

or else the processing may be 

erroneous and so the end result of the 

analysis may be compromised. 

The analysis made it possible 

to delineate the grassland areas in 

ATU Ezeriş by making use of 

satellite images, but the results thus 

obtained have to be validated 

through field study and/or 

comparison with plans, maps and 

other sources of information in the 

analysed area, taking into account 

the heterogeneity of the territory, the 

spatial and temporal changes, image 

resolution, etc.   
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