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1.Introduction. 

 

 

Classically, a reference network consisted of a network of 

checkpoints on the ground, called geodetic points, and the 

coordinates of other points that are connected to each other and 

which are based on these points. 

 

With the introduction of modern geodetic space technologies, this 

aspect has changed in a quick and efficient way in terms of time 

and accuracy, and also ease of operation of the positioning 

apparatus using GNSS, and particularly GNSS-RTK technology.  

While NAVSTAR-GPS and GLONASS technology has been limited 

by the transmitting accuracy of its orbit, these issues are less 

important and must be satisfied with other operational issues 

because it does not require inter-visibility between ground stations, 

facilitating operational logistics for topographic measurement and 

allowing the stationing of checkpoints in locations with easy 

physical access, which were conveniently chosen because they are 

occupied by potential users, with little effort on their part, and 

increased productivity in terms of acquiring useful data.  



  
 In order to provide precise GPS orbits, in which the base 

products are continuous in a consistent global reference system, IGS 

has stimulated the development of a global distribution of tracking 

network stations and creating regional and global data centers (DCS) for 

public access.  

Currently there is a safe way for GNSS users to connect directly to 

the global reference system by using GNSS data which they purchase 

from a single receiver, from any point on the world's land area. This new 

opportunity has effectively changed the activity of users of modern 

GNSS. 

2. Use of modern GNSS RTK technology in agriculture, globally 

and in Romania 

At present the interest of farmers for very precise GNSS-RTK 

systems has increased substantially in recent years, especially in 

countries with modern agriculture, at a rate that has taken many experts 

by surprise, and now there can be no modern agriculture without the 

implementation of GNSS positioning system and the GNSS-RTK type 

positioning system with centimeter accuracy. Its use mainly in agriculture 

is advisable because, for areas larger than 50 ha, in the case of 

Romanian agriculture, it is recommended to use GNSS-RTK equipment.  



The relatively low price of the new technology now, especially electronics, 

resulted in a low cost of GPS and GNSS systems. For example, a Trimble 

AgGPS Autopilot automated steering system, with a GNSS-RTK base 

station for a farm, cost around 60,000 euros in 2003-2004, a relatively high 

price that is difficult to cover by a small farm. After the emergence of the 

new concepts, namely constructive integration (hardware installed and 

hydraulic equipment), on farm and harvesting vehicles, along with RTK 

networks and base stations, the cost of a similar GNSS-RTK system in mid 

2008 reached 35 - 40,000 euros, and today it is around 15,000-20,000 

euros or even less.  

 

An important aspect that we should point out is we have to remember that 

all GNSS-RTK systems must provide two different, separate solutions so as 

to offer reliability, and these should be around + / - 2-3 cm precision. GNSS-

RTK solutions in terms of correction signals for distances from base 

stations, in order to increase Rover-type receptor accuracy, should not 

present major differences in GNSS-RTK precision, when there are two or 

more repetitions of the measurements, especially for control and increasing 

accuracy, and when comparing different systems made by different 

companies. By using various algorithms that are more precise, GNSS-RTK 

systems are more effective than others, and therefore, they can represent 

different solutions in terms of positioning accuracy.  



3. Making a GIS database to identify the likelihood of erosion 
processes in the Transylvanian Plateau   

 

Databases used in GIS spatial analysis methodology are vector data, 

raster data, attribute data and derived data (hypsometry, slope, slope  

aspect, drainage density, drainage depth, slope orientation). 

Vector data are defined by the thematic layers that show points, 

lines and polygons representing land surface elements. The points  

can define elevation quotas, springs, localities, the lines may represent  

level curves, roads, rivers, river networks, and the polygons can symbolize  

buildings, plots, land use category, soil type, etc. Of special importance are  

the vector data when creating raster data. 

  

Attribute data define both vector data and raster data. After vectorization of  

elements we are interested in, a database is created that can be quantified  

in the form of tables of attributes. 

Creating a GIS spatial analysis model required the following steps:  

creating the database, appropriate spatial modeling, model validation in  

order to quantify the degree of risk.  

The spatial analysis is based only on the morphometric characteristics of  

the territory, which are derived from the digital elevation model (DEM). 



To create the primary database I used cartographic materials 

consisting of contour maps at 1:25,000, which I scanned and 

georeferenced in the Stereo 70 projection system. In order to 

obtain a digital elevation model, I digitized the contours and curves 

of the river system. Via the ArcToolbox - Spatial Analyst Tools - 

Interpolation - Topo to Raster in the ArcGIS software, I created a 

digital elevation model with a resolution of 20 meters. 

I included each element of the morphometric database in the 

spatial analysis model as a parameter for the identification of 

probability of erosion processes. 

The estimation and likelihood of erosion processes are important 

issues in spatial planning, in terms of efficient use of land. In this 

regard, several research methods were issued, unfortunately 

falling short of a consensus. 

One of the research methodologies was adopted by Decision no. 

447/2003 issued by the Romanian Government, regarding the 

development and content of natural risk maps when it comes to 

landslides, but it wasn’t sufficiently complete. applications and the 

scales of maps and also the information available related to the 

areas investigated  



• 4. Analysis of probability parameters in the 
study of soil erosion in the study area 

• 4.1. Geo-slope 

• Geo-slope or slope is a morphometric parameter 
that indicates the degree of tilt of land. The slope, 
together with the petrographic and structural 
elements of an area, form one of the most 
important requirements in the geomorphological 
assessment of a territory. They determine the 
intensity and type of processes that shape the 
substrate. 

• The slope is a parameter that must be quantified 
both in terms of quantity (as a factor generating 
slope processes) and in terms of quality (as a 
factor that generates landforms that result from 
these processes). 



 The database related to the slope factor was made taking into account the 
raster grid database, derived from DEM and regulations in force. 

 In the researched area, the range values of the slopes were fixed between 
the minimum of 0° and the maximum value greater than 35°. In this regard, 
six classes were formed, as follows:  

 - 0° - 5° - slopes with very little inclination; 

 - 5.1° - 15° slopes with little inclination; 

 - 15.1° - 25° slopes with an average inclination; 

 - 25.1° - 30° slopes with medium - high inclination;  

 - 30.1° - 35° slopes with high inclination; 

 -> 35° slopes with very high inclination. 

 Highly inclined surfaces (>25°) show high and very high susceptibility to 
erosion processes and processes of gravity. The highest geo-slopes 
(slopes greater than 25°) are observed in the southwestern part of the 
researched area, near the cutwater. 

 The quantitative analysis of the specific probability values of the slope 
parameter determined for the entire area shows that within the spatial 
extent the probability is reduced for 72.79 km2 (29.94% of the whole area 
of study), followed by average probability for 142.37 km2 (58.55%). 
Ranges with medium - high, high and very high probability have a reduced 
territorial expansion of 25.34 km2 (10.42%), 1.96 km2 (0.81%) and 0.69 
km2 (0.28%) , which indicates a good stability of the slopes in the area 
studied.  



Fig.1. Susceptibility of the slope, Transylvanian Plateau - study area (UAT 

Floreşti, Săvădisla and Ciurila) 



Value Probability Ranges (0) Probability value Area (km2) Share (%) 

< 0.1 Low 0 - 1 0.052 126.12 51.96 

0.1 - 0.3 Average 1,1 - 1,5 0.149 59.50 24.51 

0.31 - 0.5 

Average - 

High 1,51 - 2 0.324 18.44 7.60 

0.51 - 0.8 High 2,1 - 2,5 0.545 29.66 12.22 

> 0.8 Very high > 2,5 0.807 9.00 3.71 

Medium-high and very high probability ranges cover small areas of 

7.60% for and area of 18.44 km2 and 3.71% for 9 km2 of the total 

area. 

Table. Probability values and classes (drainage density) 



Fig.2. Susceptibility of the drainage density, Transylvanian Plateau (UAT 

Floreşti, Săvădisla and Ciurila) 



Conclusions 

This is the result of a number of factors, including the eer- 

changing needs of farmers and availability of GPS-GNSS  

equipment, especially from Trimble, which is the leading  

company when it comes to creating and developing  

equipment for agricultural vehicles, RTK and base stations.  

Recently, other companies manufacturing GNSS  

equipment have started producing GNSS-RTK systems  

and base stations, and their cost is lower compared to the  

equipment made by Trimble. However, they do not reach  

the outstanding performances of the latter.  



GPS-GNSS positioning systems and geographic information systems 

(GIS) represent the future in all fields, particularly in the agricultural 

sector. 

 

The GNSS-RTK positioning systems is used in the monitoring and use 

of the various systems of machines and equipment. This system for 

measurement and determining position can also be used for the 

prediction of atmospheric factors and as stations weather. Base 

stations used by these machines and permanent stations in a state or 

locality are equipped or can be equipped with sensors for superior 

accuracy compared with some local meteorological stations. 

In conclusion we can unequivocally say that GNSS technology, and 

especially GNSS-RTK technology, bring more accuracy to agricultural 

works and an increased economic efficiency on surfaces over 50 

hectares.  



 In the study of erosion I took into account that the investigated area is 
part of the Transylvanian Plateau where landslides are the most 
common processes of land erosion. This is due to a favorable lithology, 
hydroclimatic conditions, geo-slopes and misuse of land in the period 
of transition from communism’s centralized farming to today’s farming, 
which led to the division of property. The implementation of the model 
in a relief unit, defined by large changes in morphological and 
morphometric characteristics, assigns a high degree of generality to 
the model.   

 For the paper to be more explicit I presented suggestive tables with 
values of probability classes and maps developed using GIS 
technology, namely ArcGIS.  

 The development of the spatial analysis model for the studied area 
was based on the creation and analysis of the database and thematic 
maps for each parameter. Specific ranges - of which each parameter 
is part of - and the probability of each class were set based on the 
total area of the analyzed territory. 

 The paper presents a study area from the Transylvanian Plateau, 
stretching on the area of three administrative - territorial units (ATU), 
near Cluj-Napoca, namely: Săvadisla, Ciurila and Floreşti. 


