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Abstract

Making information systems and databases related to various activities in the forestry sector
are important objectives that can optimize management decisions and streamline the production
process.

Scientific, effective, thorough organization of activities within Arboretum Sylva dendrologic
collection from Gurahont, Arad needs the accomplishment of a computer system and data base for
the dendrologic park within a complex management programme.

To achieve the information system there are necessary raster and/or vector-type data related
to the spatial positioning of the dendrologic collection and a number of attributes on the dendrologic
collection and its specific activities.

Field information needed for the case study were collected in 2014, by using for this purpose
GNSS technology, specialized programs for data processing and obtaining the final product, field
data collection on dendrologic collection and its specific activities and descriptive data of the records
from the dendrologic park. The results can be found in digital or analogical form, under the form of
thematic maps and/or tabular records that characterise completely, unitary and complex the specific
of the activities from the dendrologic collection.
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INTRODUCTION

Geographic Information Systems generically named GIS are now
referred to as the possibility to streamline the various activities taking place
in different time periods, requiring technical solutions that depend on
progress of technological information. (Chezan et all, 2006) Setting up
databases related to information systems complements the objectives
designed to optimize the required technical solutions. Current existence of
logistics needed for data collection and processing for spatial positioning,
by differentiated working methods (Adam et all, 2004), undoubtedly
facilitate the achievement of information systems and related databases.
(Crainic, 2011)

Although the data period and implicitly of the raster-type products is
considered history (Detrekoi, 2009), in some applications these products can
be used with high efficiency. The usage of vector data involves the spatial
positioning, with different working technologies (GNSS technology,
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conventional technology, and combined technologies), (Tdmaioaga Gh,
Tamaioagd D., 2007) implicitly the checking and processing of field data
acquired in various ways.

Consequently, the parallel use of raster data and vector data can
streamline in some situations the spatial positioning and the achievement of
spatial information system and the corresponding database.
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Photo.1- Plan of “Arboretum Sylva’ dendrologic collection
MATERIAL AND METHOD

The case study was conducted within Arboretum Sylva dendrologic
collection from Gurahont, Arad County, in 2014. The used research
methods are: bibliographic documentation, itinerary observation, site
observation, experiment, simulation.

The logistics used for the case study is represented by: the park’s plan
in analogical format, TrimbleR3 GPS receivers, GPS TrimbleR4 receiver,
data collection program (Trimble Digital Field book), satellite data recorded
by the permanent station GNSS from Gurahont, program to process satellite
data (Trimble Total Control), program for coordinates’ transformation
within the national reference system (TransDatRO4.01), graphical reporting
program, program data (MapSys7.0), computer and peripherals. (Stasac,
2014)
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RESULTS AND DISSCUSIONS

To achieve the geographic information system and the data base of
the corresponding “Arboretum Sylva” dendrologic collection, we used the
park’s plan in analogic format, (Corcodel et all, 2004) which was scanned
and geo-referenced in the national reference system through a Helmert
transformation, (Sabau, Crainic, 2006) by using for this purpose four
common points, with known coordinates in both coordinate systems
(coordinate system of the working program and national reference system) -
table 1.

Table 1
Inventory of points used to geo-reference the raster corresponding to the plan
No. pct. X(m) Y (m) Z/(m) Observations
1000 533000.660 296154.387 168.102 Points determined by the
1001 532759.565 296094.267 190.791 method RTK with GNSS
technology, the receiver
1002 532995.896 295816.092 170.711 TRIMBLE R4
1005 533202.726 295915.980 165.038
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Photo.2-Raster imported from working program MapSys7.0
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Photo.3-Implementation of common points to achieve geo-referenced raster

The common points that were used for transformation were
positioned spatially with GNSS technology, GPS system, by fast static
method, (Bos, lacobescu, 2007, 2009) the final coordinates being obtained

national system with the

by transformation in the

application
TransDatR0O4.01.
Transformare plana cu puncte comune
XDest YDest ZDest Dif¥ DifY DifZ
533000.660 236154 387 0.000 -1.757 26.353 0.000
532759 565 256054 267 0.000 12744 -15.668 0.000
532555.856 255816.092 0.000 -1.621 -1.918 0.000
533202.726 235915.980 0.000 -9.366 -8.767 0.000
< [E3
Metoda
(=} Ortogonala (Helmert)
O Afina
o Recalculare OK Renunta

Photo.4-Accurate indicators of common points’ transformation
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Precision indicators of transformation are shown in photo 4 and 5.

Transformare plana cu puncte comune E

MNurmar ¥5urs YSurs Z5urs ¥Dest YDest 3
502213.214 506521.610 0.000 533000.660 296154.387
500207.695 B06526.324 0.000 532755.565 256094.267
5005957.384 503843433 0.000 532595.896 295816.092

-|.f,'-*]- 1005 502730416 503863.518 0.000 533202.726 295515.980
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Photo.5-Accurate indicators of common points’ transformation

Following the geo-reference process, the raster is oriented according
to the national reference system - Photo. 6.
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Photo.6-Oriented raster
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Consequently, within the plan (2D reference system), the raster points
may be arranged with a relatively high precision, depending on the accuracy
of the implementation of the plan, and implicitly on the accuracy obtained
when geo-reference process. (Photo 7 and 8)

+

Photo.7-Obtained vector

21

Photo.8-Vector with identifiers
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Through the process of vectorization, vector elements (vector) are
generated based on the current raster image (Marton, 2007), requiring geo-
referencing.

Thematic map of land uses
[] Alleys
B Lake
B Park
[] Sports field

Photo.9-Thematic map of land users in Arboretum Sylva

Attributes that were collected from analogue material - drawing on
the ground that the park and covers: plots, uses, copies designed to be
included in the reserve, which vegetate currently specimens and specimens
that no longer exists.

These attributes were loaded into the database fields’ topological
current layer by taking the text elements, within the current layer
topological objects.

The window that appears when calling menu consists of two
columns. In the Name column displays the name of the database fields’
topological current layer and in the Layer column is inserted the
corresponding field attributes retrieved from the database.

Entering the double layer is done by selecting the appropriate line in
the table.

Posing multilayer source with a single operation attributes can be
collected from different layers.
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Thematic map of parcels

+

Photo.10-Thematic map parcels in Arboretum Sylva

For this case study, the main attributes are collected specimens in the
collection dendrologic Sylva Arboretum.

In the 19 plots were inventoried analysed a number of 2195 copies
which grows in relatively appropriate conditions and a total of 252
specimens were dried.

Thematic layers are graphical representations of topological object
attributes. In terms of graphical representations can be of full colour,
shading, symbol or bitmap.

Classification thematic attributes can be uniformly, individual or
ranges. Thematic representations are saved immediately after generation in
the form of thematic files then can be loaded in any combination.

Thematic representations may be made for any topological objects
(polygon, line, point).

Fields of attributes on which is the representation must be created
after generation topology table corresponding topological layer.

Fields of attributes can be done through specific functions menu
topology, manually or using external applications.

Attributes can be text or numeric. Once created, thematic

representations can be updated anytime, if changes have been made in the
topology object.
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Photo 11 - Database related information system

CONCLUSIONS

The achievement of spatial information systems with raster-type data
implies the existence of some products in analogical precision format
(plans, maps, etc.) and at a corresponding scale.

Vector-type data obtained with modern positioning technologies can
ensure the development of spatial information systems and associated
databases with high accuracy and precision.

Vector-type data are obtained relatively more difficult compared to
the vector-type ones, given the working technologies (positioning).

Geo-reference precision of the raster is higher if the common points
used for geo-referencing (transformation) are positioned with GNSS
technology, GPS system.

The usage of raster and vector type data to achieve GIS databases and
corresponding databases is a very good solution in the situations where the
infrastructure has some shortcomings.
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