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Abstract 
 
Based on the primary data of the unitary cadastral and land registry system the information subsystems are organized; 
they include the technical, economic and legal situation of the real properties for various specialty fields. As far as the 
agricultural fields are concerned, information subsystems on usage categories are made on regular basis, the 
delimitation and the representation of irrigation, draining – drawing off and anti-soil erosion systems being included in 
the cadastral plans. The cadastral information system for the agricultural fields foreseen with underground drainage 
pipes is formed from the univocal relations from the graphic entities: cadastral plan, hydro technical scheme and the 
descriptive attributes: climatological chart of the area, terrain relief, soil units, quality and suitability class for certain 
cultures.The totality of natural factors from the geographical unit of the administrative – territorial units of Bilca 
commune situated in the north of Suceava county has favoured, in time, the appearance of humidity excess with 
stagnant features and/or from the soil’s profile, which was associated with soil acidity and compaction. In the structure 
of the cadastral information system analysed in the present case study, it was used the textual and graphic data base 
resulted after the implementation of the cadastral works from the experimental field foreseen with underground draining 
pipes from the territory of Bilca commune which was set up in 1988 on a surface of 10 ha. 
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The integrated cadastral system and land 
register provide the unitary technical, economic 
and legal record of the real estates from the 
territory of an administrative-territorial unit. For 
this, ensembles of works are performed in order to 
determine the basic entities of the information 
cadastral system: the real estate (the land from the 
territory of an administrative-territorial unit, with 
or without constructions) and the owner or the 
owners which are registered in the land register 
(Boş, N., 2003).  

According to the legislation in force, the 
technical, economic and legal information referring 
to the real estates are obtained after performing the 
entire complex of cadastral and field reliability 
measurements, after identifying the owners or the 
other legal holders and possessors of the real 
estates (Cadastre and Real Estate Publicity Law 
no.7/1996, republished, 2013). 

Based on the primary data of the unitary 
and compulsory cadastre system and land register, 
at the level of the administrative-territorial units 
(communes, cities, municipalities and counties) a 
series of cadastral information systems on 
specialty fields are created (Novac, Gh., 2006).  

From the information systems organized 
based on the primary data taken from the registers 
of cadastral documentations, the ones mentioned 
refer to the following specialty cadastres: 
agricultural, forestry, waters, real estate, public 
works, communication paths, protected areas. 

For Romania’s agricultural field which 
covers 14 702.3 thousands ha there are organized, 
according to the requests of the local communities, 
a series of cadastral information systems. The 
usage categories are pointed out as well as the 
fields foreseen with irrigation systems, damming, 
underground drainage pipes, soil erosion 
prevention systems and others. 

The reference cadastral systems from the 
developed EU countries have developed on the 
principle of providing at any moment technical, 
economic and legal data on every real estate, 
being, thus foreseen for multiple purposes. 

From the numerous directions in cadastre 
development which have appeared in the past 20 
years, the principle of permanently modernizing 
the existent information systems based on the legal 
importance of the databases has stood out 
(Effenberg, W. W., Williamson, I. P., 1997). 
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MATERIAL AND METHOD 

 
For collecting the technical database of the 

information cadastral system for the agricultural fields 
foreseen with underground drainage system with 
pipes the GPS (Global Positioning System) and the 
total station technology were used. The GPS 
technology was used in determining the geodetic 
support network for the detailed cadastral 
measurements which were performed with the aid of 
the total stations. Depending of the type of the GPS 
receiver and the desired precision, the following 
technologies are used: absolute positioning, 
differentiated positioning and relative positioning 
(Andrei C. O., 2010). 
 Referring to the accuracy in determining 
points, the relative positioning system stood out 
because, with the methods used, both statistic and 
kinematic method, it provided higher centimetric 
precision being recommended in geodetic 
applications. The geodetic practice has underlined 
the advantages provided by the kinematic positioning 
method which relies on using dual-frequency GNSS 
receivers (Global Navigation Satellite System) and on 
brief observation periods, in each of the unknown 
points. The precision in positioning points in both 
horizontal and vertical plans increased up to reaching 
values of centimetric order or sometimes, even 
smaller (Hofmann – Wellenhof B., et al, 2008). 
 The global positioning technologies based on 
navigation systems using one or more satellite 
constellations started being used in Romania after 
1990. The National Network of Permanent GPS 
Stations (RN-SGP) is permanently monitored and 
controlled by the National Agency of Cadastre and 
Real Estate Publicity. 
 At the time being, the most frequently used 
satellite network in Romania is the NAVSTAR – GPS 
system (NAVigation Signal Timing and Ranging 
Global Positioning System), based on which, starting 
from 1994, the National Network of Permanent GPS 
Stations was created. The first eight points were 
included in the AA class, and through 
transcalculation they were included in the European 
ETRF – 89 Reference System, which, in Romania’s 
case, is called EUREF-ROB (REference Frame sub 
commission for EURope). 
 Further on, the primary network from class A 
was developed with 15 points, after which it 
proceeded with the determination of the points from 
the secondary network (class B), with almost 300 
points, and tertiary network (class C). 
 Starting from 2009, Romania also adopted 
the European Terrestrial Reference System 1989 
(RO_ETRS89). In 2008, the Romanian Position 
Determination System (ROMPOS) was introduced, 
providing real time positioning services, of geodetic 
precision, at any time and for any location of the 
national territory. For collecting and updating the 
geospatial and textual database, it was considered 
the cadastral territory of the experimental field of 
agricultural drainage from Bilca commune, Suceava 
County which was organized in 1998 and included a 
total surface of 10,00 ha. At a first phase, the 

geodetic support network was established using 
eight new points. 

For this, the South S82T dual frequency 
receiver was used as it allowed positioning the points 
on the terrestrial surface in real time RTK (Real Time 
Kinematic) using both static and kinematic method.  
 The detail cadastral measurements were 
realized using the total station Leica TC 705 and the 
traverses relying on the points of the geodetic 
network combined with radiations. The processing of 
the filed measurements taken with the total station 
was performed in different stages. The succession of 
these stages consisted in: transferring the measured 
data from the memory of the total station to the 
computer’s memory, processing the data using the 
TopoSys programme, the graphic export in .DXF 
format, drawing up the digital cadastral plan using 
AutoCad Map 2011 programme. 

 Gathering the textual data specific to the 
agricultural dimming and draining works from the 
Bilca field consisted in using the following documents: 
the hydro-technical scheme for setting the 
underground pipe drainage system, the property titles 
issued according to Law 18/1991, the data from the 
agricultural registry, soil map, climatologic chart of the 
area and others. 

 
RESULTS AND DISCUSSIONS 

 
Given the natural conditions from Suceava 

County there have been identified certain “areas” 
where in time, the “temporary and/or permanent 
humidity excess” has been noticed, being 
sometimes associated with the flooding caused by 
the overflow of the hydrographic network. The 
surfaces included in the category of the areas with 
“excessive humidity” from the extra-Carpathian 
region of Suceava County totalized almost 88 
thousand ha of agricultural fields. 

The agricultural fields characterized by 
excessive humidity and taken into consideration 
were positioned from East to West and from North 
to South. The representative natural units are: the 
hydrographic basin of the rivers Siret, Moldova 
and Suceava, Fălticeni Plateau, Suceva Plateau, 
Rădăuţi Depression, Dragomirnei Plateau. On the 
agricultural fields affected by excessive humidity 
there have been introduced a series of 
hydroameliorative systems for regulating the water 
regime in the soil. From the hydroameliorative 
works performed on these fields, the ones that 
stood out were those made with open channels, on 
a surface of almost 55 thousand ha. At the same 
time, on certain drained areas corresponding to 27 
thousand ha, an underground drainage system 
based on pipes was also installed, being mentioned 
almost 20 representative systems. 

In the present context of drawing up the 
cadastre for the cadastral sectors from the 
administrative-territorial units, the following are 
required: identifying and performing cadastral 
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measurements from hydroameliorative systems, 
textual data presentation and storage.  

a. The geographical position of Bilca commune 
The cadastral territory of Bilca commune 

is situated in the Northern part of Suceava County. 
The territorial limits of the commune reported to 
the cartographic network of parallels and meridians 
is positioned at positioned at 47o53’45” South 
latitude and 47o57’30” North latitude and 
25o41’15” West longitude and 25o50’37”.5 East 
longitude, respectively. 

Considering its geographical position, the 
territory of Bilca commune has a surface of 
2000.43 ha, and is positioned in Dragomirnei 
Plateau (geomorphologic subunit of Suceava 
Plateau) and, to a small extent, in Rădăuţi 
Depression. Reported to the pole of the 
Stereographic projection – 1970, defined by 46o N 
– latitude and 25oE longitude, the cartographic 
position of the central point of Bilca commune was 
established, it being positioned at 221.985 km. 
 The administrative territory and the 
geographical position of the Bilca commune – a 
rural locality situated on the valley of Suceava 
River – have been first certified in official 
documents issued in the 18th century, sometime 
around 1810. At the same time, the administrative 
territory of Bilca commune, which does not 
incorporate in its territory villages and hamlets, 
was cartographically represented in a fragment of 
an Austrian military map, published around 1900. 

The delimitation of the territory belonging to 
the Bilca commune includes the following limits: 
to the North the Romanian state border with 
Ukraine; to the East the territorial limit of Frătăuţii 
Noi; to the South the territorial limit of Gălăneşti 

and Vicovu de Jos; to the West the territorial limit 
of Vicovu de Sus (figure 1). 

b. The cartographic framing  
The graphical database of Bilca 

commune’s territory, with its two components, 
incorporated and unincorporated areas, was 
realized after the aerophotogrammetric elevations 
from 1978, edited analogically in 1982. 

The scheme of cartographic framing on 
geodetic trapeziums (plane sheets) at scale 1:5 000 
includes 13 geodetic trapeziums. The spatial 
distribution of the cadastral territory from Bilca 
commune, on plane elevation trapezium at scale 
1:5 000, resulted in: 12 trapeziums with the area 
distributed on two or more cadastral territories and 
one plane sheet, nomenclature L-35-4-B-a-III, 
with the area distributed only on the incorporated 
and incorporated region of the cadastral territory of 
Bilca commune (figure 1). The areas of the 
geodetic trapeziums calculated of the surface of the 
Krasovski – 1940 ellipsoid, according to the 
geographic coordinates of the four corners, have 
been considered control areas, undeforsmed by 
the projection plane. Based on these control 
surfaces, the calculations have been made as well 
as the surface compensation on cadastral sectors 
and/or real estates, which have been identified in 
the plane sheets taken into consideration (Moca V., 
et al., 2011). The graphic entities identified on the 
experimental field in Bilca have been calculated 
and constrained on the control area of 540 9816 ha 
of the geodetic trapezium L-35-4-B-a-III. The 
analysis of the data for the graphic entities 
measured on the field and georeferentiated was 
performed based on the errors determined on the 
rectangular coordinates and the surfaces of the 
identified real estates. 

 
Figure 1 Cartographic framing of the cadastral territory of Bilca commune, Suceava County 

 



Universitatea de Ştiinţe Agricole şi Medicină Veterinară Iaşi 
 

64 

 
c. The geodetic network 

For determining the geodetic support 
network of the topographic elevations, the dual 
frequency GNSS receiver SOUTH S82T and the 
real time kinematic measuring method – RTK 
were used. Functionally speaking, the SOUTH 
S82T receiver can receive satellite signals on 220 
channels due to the technology provided by the 
Trimble BD970 plaque. Based on the Carlson 
SurvCE soft, used for the field measurements and 
the ROMPOS – RTK service, the plane rectangular 
coordinates have been obtained in the official 
Stereographic – 1970 projection system. 

In the case study of the measurements 
made for determining the geodetic support 
network, the technical parameters of GPS 
measurements were used along with the real time 
kinematic method – RTK (table 1). 

Table 1 
Parameters of the GPS measurements  

Coordinate system 
Projection system Stereographic – 1970 

Pole latitude         N = 46o00’00” 
Pole longitude        E = 25o00’00” 

Origin of OX axis N = 500 000.000 m 
Origin of OY axis E = 500 000.000 m 

Scale factor   m = 0.999 750 000 m 
Azimuth direction       North 

Transformation parameters  
Working method 3 parameters 
Translation OX  26.466 m 
Translation OY -119.550 m 
Translation OZ -74.650 m 

Terrestrial ellipsoid   Ellipsoid Data Collector 
Large semiaxis 6 378 245.000 m 

Geometric flattening 289.3000031662 
Terrestrial geoid EGM 96 

Horizontal calibration  
East Translation  0.217 m 
North Translation  0.052 m 

Scale factor 0.9999943133 
Vertical calibration 

Shift at origin 0.184 m 
Slope East 9.350 ppm 
Slope North 0.398 ppm 
 
The real time measurements – RTK have 

been determined in the coordinate system of the 
Stereographic – 1970 projection, based on a 
permanent network of stations distributed 
uniformly at distances of up to 30 – 50 km. After 
verifying the results and eliminating the 
unclarities, the plane coordinates were obtained as 
well as the quota for the eight new points of the 
geodetic support network, which answer to the 
requests of cadastral elevations (table 2). 

 
 
 

Table 2 
Coordinates of the geodetic network 

Point 
no. 

Stereographic – 1970 
rectangular coordinates 

Absolute Black 
Sea quota 

 
X [m] Y[m] Z[m] 

101 714 750.779  557 123.420 427.30 
106 714 960.309  557 124.735 427.27 
111 715171.837 557126.316 426.80 
108 715 170.792  557 248.585 426.11 
113 715169.802 557364.469 425.56 
128 714959.290 557363.638 425.61 
140 714748.723 557363.751 425.86 
661 714749.742 557245.151 426.42 

 
d. The execution of cadastral measurements 

 
Based on the methodology of collecting 

the necessary technical data for drawing up the 
digital cadastral plan, detail topographic 
measurements have been made. The method used 
consisted in planimetric traverse and relied on the 
geodetic network formed by the eight new points 
combined with a series of radiations. The elevation 
of the topographic points situated at the border of 
all the real estates identified in the experimental 
field of Bilca consisted in identifying the following 
details of the existent real estates: 
-   limits of the experimental drainage parcels; 
-   limits of the roads used for agricultural; 
-   limits of the drainage collector canal; 
-   underground  lines of collector drains; 
-   underground lines of absorbent drains; 
-   position of the drainage outlets; 
-   position of the drainage measuring pit; 
-   position of the drainage inspection chamber. 

Based on the measuring programme with 
the total station the following primary data were 
obtained: the inclined distance between the device 
and the point aimed (D), horizontal angle (Hz), 
zenith vertical angle (V) and other elements. 
Further on, it proceeded with calculating the 
traverse and the radiations using the TopoSys 
programme. The interpretation of the data 
measured on the field included: reducing the 
inclined distances at the horizon, calculation and 
compensation of relative rectangular coordinates 
and the relative quotas, calculation of the absolute 
plane coordinates (X, Y) and the absolute quotas 
(Z) of traversed and radiated points.  

The planimetric positioning accuracy of 
the points from the unincorporated area, respected 
the standard deviation limit of ±0.15 m. In the case 
study performed there has been presented a 
sequence consisting in the inventory of absolute 
coordinates (X, Y, Z) of the points positioning the 
downstream end of the 21 absorbing drains 
foreseen with ceramic pipes (table 3). 

Table 3 
Coordinates of the geodetic network – drain pipes 
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Drain 
no. 

Stereographic – 1970 
rectangular coordinates 

Absolute Black 
Sea quota 

X [m] Y[m] Z[m] 
1 715162.603 557363.614 425.14 
2 715147.629 557363.660 425.20 
3 715132.313 557363.857 425.40 
4 715117.147 557364.177 425.27 
5 715102.451 557364.230 425.23 
6 715087.149 557363.661 425.36 
7 715069.500 557363.169 425.31 
8 715049.955 557363.102 425.38 
9 715029.485 557362.986 425.41 
10 715009.661 557362.972 425.52 
11 714989.639 557363.133 425.49 
12 714969.728 557363.936 425.61 
13 714947.017 557363.241 425.46 
14 714922.371 557363.715 425.43 
15 714897.770 557363.490 425.61 
16 714872.260 557363.241 425.48 
17 714847.594 557362.798 425.57 
18 714822.530 557363.013 425.46 
19 714802.357 557363.114 425.57 
20 714784.921 557362.957 425.64 
21 714762.169 557363.336 425.72 

 
e. Georeferentiation of the cadastral plan 

  
For integrating the raster data in the 

Stereogrphic -1970 projection system the method 
of affine transformation was used. This method is 
frequently used in the geo-referentiation process of 
scanned planes and topographic maps. In our case 
study, the graphic fond of the basic cadastral plan 
was used at scale 1:5 000, nomenclature L-35-4-
B-a-3-III, which included the limits of cadastral 
sectors (strip ground) and of the parcels from the 
moment the Bilca territory was aero-photographed, 
in 1978 (figure 2). 

For the affine transformation in the 
bidimensional space (2D), separate corrections are 
introduced for each of the two directions of the 
axis of coordinates. The affine transformation 
operation consists in using translation, rotation 
and the scale factor because the deformations on 
the two axes of coordinates are different. 

The most frequently used transformation 
formulae in the practical applications are those of 
the affine transformation, of the type: 

 
Xc = AX + BY + C 
Yc = DX + EY + F 
 
The correlation/rectification of the raster 

image in CAD software was performed 
considering the 24 control points, of which: 4 
points represent the corners of the geodetic 
trapezium and 20 points represent the intersections 
of the axes of the kilometre grid with the side of 
500 meters. 

 
LEGEND: 

254 – The experimental field of agricultural drainage in Bilca 
   
Figure 2 – Vectorization of the basic cadastral plane  

 
The distribution and the selection of the control 
points necessary for the mathematical 
transformation of the raster images considered the 
uniform distribution principle of these points on 
the graphic support determined by the trapezium’s 
inner frame, which guaranteed the accuracy.  
 The geo-referentiation accuracy of the 
cadastral plan, scale 1:5 000 was determined using 
the differences between the calculated coordinates 
(xr and yr) and the measured coordinates (xi and yi) 
of the 24 control points, based on the assessment of 
the technical parameters of the transformation 
accuracy (Moca V., et al., 2012). 
 The individual values of the differences 
between the calculated and the measured 
coordinates (xr-xi) and (yr-yi) were between the 
minimum limits of -0.031 m and +0.022 m for 
point 41 and between the maximum limits of -
1.925 m and -2.525 m for point 3 South-West of 
the trapezium, respectively (table 4). 
 The mean square error determined for the 
24 control points has indicated, in general, the 
distribution of individual differences on 
rectangular coordinates, ranging between the 
minimum limit of 0.038 m (point 4) and 3.175 m 
(point 3 South-West) of the geodetic trapezium. 
 The root mean square error (RMS error) 
calculated for the case study of the 24 control 
points, was assessed with the value of 1.157 m, 
which confirms in the practical application a 
relatively precise geo-referentiation of the raster 
images from the cadastral plan (table 4). 

 For the field cadastral measurements taken 
with GNSS South S82T receiver and the 
kinematic method, the geo-referentiated control 
points have also been verified.  
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Table 4 
Plane rectangular coordinates of the georeferentiated control points 

f. Drawing up the digital cadastral plan 
 
The digital plan consists in a series of 

numerical data, in which the geometrical and 
semantic information of the field are codified.  

There are multiple advantages at drawing 
up a digital format: 
- the data stored on magnetic support are to be 
showed every time they are searched, having the 
possibility to represent them at any scale; 
- the updating of digital plans  can be performed 
for different categories of geodetic, topographic 
and cadastral measurements; 
- the cadastral files allow the access to the 
information required by the beneficiary in a very 
short period of time. 

In drawing up the digital cadastral plan 
the following operations were included: 
-processing the data resulted from the 
measurements, by the coordinates inventory; 
- reporting the planimetry; 
- uniting the reported points. 
  

For drawing up the digital cadastral plan 
of the experimental field in Bilca, the AutoCAD 
Map 2011 programme has been used. 

 

The proper report of the coordinates has 
been made automatically and safely as the 
following technical operations were performed: 
- connecting the computer to the report 
installations or introducing the disk/CD with the 
inventory of the coordinates (X, Y) obtained from 
the field measurements, and used at drawing up 
the digital cadastral plan; 
-  the proper report of the coordinates of the 
points characteristic to the measured surface, by 
registering the number of order, in a single 
position of the coordinates inventory; 
- modifying the initial position of the point 
included in the plane so that, by making the 
contour of a topographic detail, it does not overlap 
with point writing; 
- connecting in a drawing the points belonging to 
the same detail and which form the geometric 
contour, being filled in by conventional signs; 
- Representation of the field’s relief by drawing 
the level curves based on the quoted points. 

The final touches of the digital cadastral 
plan, in the case study consisted in representing 
the elements from the hydrotechnical scheme 
(figure 3). 

Point 
no. 

Point 
position 

 

Calculated stereographic 
coordinates (m) 

 

Measured stereographic 
coordinates  (m) 

Coordinates differences 
(m) 

 (xr-xi) (yr-yi) RMSE 

Xr < 70 > Yr < 70 > Xi < 70 > Yi < 70 > XRi YRi Ri 
Trapezium: L-35-4-B-a-3-III 

1   North West 715629.342 556039.690 715630.758 556038.999 -1.416 +0.691 1.576 
2 North East 715653.385 558376.010 715653.569 558373.914 -0.184 +2.096 2.104 
3 South West 713312.343 556058.641 713314.268 556061.166 -1.925 -2.525 3.175 
4 South East 713336.653 558397.586 713337.085 558397.005 -0.432 +0.581 0.724 

1.1 

 
 
 
Intersection 
of the axes 

of the 
kilometre 

grid 

715500.738 556500.988 715500.000 556500.000 +0.738 +0.988 1.233 
1.2 715500.765 557000.963 715500.000 557000.000 +0.765 +0.963 1.229 
1.3 715500.791 557501.045 715500.000 557500.000 +0.791 +1.045 1.310 
1.4 715500.818 558000.979 715500.000 558000.000 +0.818 +0.979 1.275 
2.1 715000.711 556500.666 715000.000 556500.000 +0.711 +0.666 0.974 
2.2 715000.764 557000.802 715000.000 557000.000 +0.764 +0.802 1.107 
2.3 715000.817 557501.069 715000.000 557500.000 +0.817 +1.069 1.345 
2.4 715000.869 558000.943 715000.000 558000.000 +0.869 +0.943 1.282 
3.1 714500.331 556500.344 714500.000 556500.000 +0.331 +0.344 0.477 
3.2 714500.438 557000.641 714500.000 557000.000 +0.438 +0.641 0.776 
3.3 714500.544 557501.094 714500.000 557500.000 +0.544 +1.094 1.221 
3.4 714500.651 558000.916 714500.000 558000.000 +0.651 +0.916 1.123 
4.1 713999.969 556500.022 714000.000 556500.000 -0.031 +0.022 0.038 
4.2 714000.244 557000.480 714000.000 557000.000 +0.244 +0.480 0.538 
4.3 714000.518 557501.118 714000.000 557500.000 +0.518 +1.118 1.232 
4.4 714000.793 558000.890 714000.000 558000.000 +0.793 +0.890 1.191 
5.1 713499.020 556499.700 713500.000 556500.000 -0.980 -0.300 1.025 
5.2 713499.334 557000.318 713500.000 557000.000 -0.666 +0.318 0.738 
5.3 713499.649 557501.142 713500.000 557500.000 -0.351 +1.142 1.194 
5.4 713499.963 558000.863 713500.000 558000.000 -0.037 +0.863 0.863 

 Total Root Mean Square Error – RMS 1.157 
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Figure 3 – Hydrotechnical scheme of the Bilca drainage experimental site
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g. Collecting the textual data 
 
In the cadastral information system of the 

agricultural fields foreseen with underground 
pipe drainage system, there have been pointed out 
the relations between the graphic entities included 
in the digital cadastral plan (figure 3) and the 
codified cadastral numbering in the cadastral 
registry using the following elements: 
- tile drainage variants foreseen with three 
drainage lines made of ceramic pipes (A1, A2, …); 
- agricultural roads (De); 
- drainage collector ditch (CCD); 
- collector drains concrete (DC1, DC2, DC3), 
made of concrete pipes with the diameter of 200 
mm and 656 m long; 
- drains lines ceramic (Da) made of ceramic pipes 
with the diameter of 70 mm, the length of 116 m 
and longitudinal slope of 7‰; 
- drainage outlets and measuring pits for the 
discharge of ceramic drains (1, 2, 3…,21) in the 
drainage collector ditch (CCD); 
- the inspection and measuring chambers of the 
volume discharged by the ceramic drains (22, 23, 
..., 42), positioned on the direction of the collector 
drain (DC2), and on the collector drain (DC3), 
respectively, made of concrete pipes with the 
diameter of 800 mm. 

The inscriptions and the toponymy used 
for registering the textual data of the graphic 
entities are presented in the legend of the digital 
cadastral plan, drawn up in analogical format at 
scale 1:1000. 

 
CONCLUSIONS 

 
The basic cadastral entities (real estate 

and owner): are identified, determined and stored 
on the information supports of the cadastral 
documentation database. 

The process of collecting the primary 
databases of cadastral information takes place 
using the following methods and technologies: 
scanning and vectorizing the analogical plans; 
performing cadastral measurements using GPS 
receivers and total stations; digital 
photogrammetric elevations. 

For creating the information system for 
the cadastre of agricultural fields foreseen with 
underground pipe draining systems, scanning, 
vectorization and georeferentiated raster 
representation of the analogical cadastral plan, 
scale 1:5 000 have been used, and also 
topographic and cadastral field  elevations have 
been performed with the help of GPS receivers of 
geodetic precision and total measuring stations. 

The accuracy of the geo-referentiation 
process of the cadastral plan, scale 1:5 000 was 

evaluated by using a number of 24 control points, 
it being represented by root mean square error of 
1.157 m which confirmed the way the geo-
referentiation process for the raster images took 
place. The field measurements performed with the 
help of GNSS SOUTH S82T receiver and the real 
time kinematic positioning method – RTK for the 
points from the geodetic support and elevation 
network included the results obtained within the 
limits of technical accuracy requirements for 
cadastral works and real estate publicity. 

The database of the information cadastral 
system, from the experimental field foreseen with 
underground pipe drainage system in Bilca, was 
synthesized in: digital cartographic 
representation of the real estates registered in the 
cadastral chart – hydrotechnical constructions 
(drain pipes, drainage outlets of absorbent drains, 
visiting chambers and debit measuring chambers) 
and by registration of textual data in the 
cadastral register – fields and owners (cadastral 
parcels and holders). 
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