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Abstract:

The paper presents a concept of using GIS in the inventory of architectural and landscape units for the
territory of Poland.

Architectural and landscape units are identified based on topography, land cover and historical
characteristics. The mosaic of these unitsis a record of the state of a landscape. To each architectural and
landscape unit a specific form of protection is attributed.

National Heritage Board of Poland started work on building the infrastructure for spatial information about
the monuments. One of the basic elements of this infrastructure was to develop and implement a geographic
information system for architectural and landscape units. It was realized under the programfor protection of
Palish cultural landscape.

The work included: development of a database structure for architectural and landscape units,
geometrization of raster maps, digitization of unit outlines, development of the data visualization standards,
establishment of the schedule for implementation of the conceptual data structure model (SQL) and
conceptual model of the data structure (UML).

The main problem during the realization of the project was the anal og source material, which needed proper
processing.

The use of GIS has enabled the replacement of analogue material collected in the National Heritage Board
of Poland by a unified - spatial and descriptive - database for the whole territory of Poland.

1. INTRODUCTION

1.1GIS

A geographic information system (GIS) is a systemn ¢apturing, storing, managing, processing and
displaying the data spatially referenced to thefaser of the Earth. Generally speaking, the complete
geographic information system requires, first af &kardware, software and data as well as a set of
procedures for data management and analysis.dtd®@mands personnel who are able to plan, implement
and use a system as well as meaningfully intetheetollected data.

The essence of GIS functioning rests in its abtiityntegrate data from diverse sources in divéssmats

into a single cohesive database of geographicarnmdtion. Such a database contains information on
geographical locations on the surface of the Earthatural phenomena, allows recognizing relatigpssh
between them and includes information on theiritattes and characteristics. Because of the advanced
functions of the data analysis and displaying, itifermation, collected though GIS methods, enalales
better knowledge and comprehension of the relatipssand laws which govern the real world. Therefar

GIS system can simultaneously serve as a deposifapatial information and as a collection of ftioas
necessary to interpret and manipulate the datalSAn@ist be distinguished from other informationtegss



chiefly based on its use of technology that all@awsomplex analysis of spatial data and relatedbates
which results in a presentation of this analysia gartographic form, in other words, in a forrmaps [4].

The development of a GIS involves transferringehements of the real world onto a computer morbtor

means of models and symbols which can be intemgieyean information system. This multiphase process

requires familiarity with the processes and phernaraf the real world. A functional GIS requires:

— development of a conceptual model, i.e. definirgdbope of spatial and topical data and the method
their presentation;

— development of a logical model, i.e. identificatioha fragment of the real world and its descriptiy
means of a set of commands understood by a computer

— development of a physical model, i.e. working diyewith the architecture of the database’;

— implementation, i.e. collection and analysis of ttaga, and finally, the presentation of resultsites
principal conclusions and references.

1.2 Thearchitectural and landscape units

The National Heritage Board of Poland started wamkbuilding the infrastructure for spatial informest
about the monument©ne of the basic elements of this infrastructures wa develop and implement a
geographic information system for architectural dambiscape units. It was realized under the progoam
protection of Polish cultural landscape.

Architectural and landscape units (JARK) are iderdi based on topography, land cover and historical
characteristics. The mosaic of these units is arceof the state of a landscaf@ each architectural and
landscape unit a specific form of protection isilatited [2,3].

To evaluate the distinguished units they are dividéo three categories: natural, cultural and
mixed.

2. METHODOLOGY OF THE GEOGRAPHIC INFORMATION SYSTEM INTENDED
FOR THE ARCHITECTURAL AND LANDSCAPE UNITS

2.1 Preparation of the source materials

The main problem during the realization of the pebjwas the analog source material, which needsukpr
processing. Scanned maps of provinces with theénestbf architectural and landscape units, as garEil,
were of very low quality and were geometricallytdited. For this reason each map sheet requirealbeii

transformation [1].
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Figure 1. Example of the source materials — the scanneldgmnaap



The table below (Table 1) presents a list of tramahtions applied, the number of control points Hrel
RMS errors for chosen study area (root-mean-sgeioe (RMS) is a measure of the differences between
values predicted by a transformation model andréiees actually observed).

Tablel: Thelist of transformations

Number of RMS
Map sheet name| control points | Transformation error [m]

Sierad: 59 projective 40
Koszalir 36 projecive 18C
62 polynomial 2 degre 20€

99 polynomial 2 degre 10z

Krakow 47 polynomial 2 degre 157
Szczeci 15 affine 18C
Rzeszov 16 affine 154
Poznal 60 polynomial 3 degre 21€
Waltbrzyct 14 affine 137

The architectural and landscape unit features wemeed in tables but on paper, not in a digitaifomhe
tables had different ranges of attributes and aiffe symbols for various areas. This required tfindethe
scope of the common attributes and common symtiaiséor all areas. Numerical values for each bttt
were also defined.

These materials were scanned and then convertedttand filed in Microsoft Excel (xIs) files.

2.2 Developing the database

Coordinate system called "1992" was selected astagraphic environment of the database. It isféioial
coordinate system used in Poland, based on GauggeKprojection on the WGS 84 ellipsoid.

In the GeoMedia Professional software a databgsi:imdb” for the architectural and landscape units was
established. It is a database filed in the Microsatess format, which can be managed directly I31%
software, in this case by the GeoMedia Professional

On the basis of the georeferenced maps it was lgests vectorise the outlines of the architectumadl
landscape units. Each outline was annotated wittoper number according to the source materials.

The Tables 2 with descriptive information abouth@tecture and landscape units for individual proes,
saved in xlIs format, were imported into the GeoMeRrofessional software. This software joins the
descriptive data with their geometric representegtiothe outlines of units, through the use ofdBmnmon

for both databases.

Table 2: Reference table of attributes (scope)

JARK outline features Attribute namein the system
unigue identifie ID

voivodship name in the previous administrative sl Nazwa Woi <

country reaionalization numk Rei Krai NF

country reaionalization nar Rei Krai NAZWA

JARK numbe JARK NR

JARK nam Nazwa Jedn JAR
warehouse: historical un Zasob Ji




warehouse: relief uni Zasob Jl

warehouse: land cover ur Zasob J

valorizatior taking into account units which are in charar Waloryzacii
historical (levels-Ill),

contemporary (level 1V) and mix

(levels \-VI)

Guidelines relating to the type of protec Wyt Rodz_Ocf
Guidelines relating to the scope of protec Wyt Zakr Och
Zonal plan including: cultural protected ar Plan_Strefow

cultural fark and conservation zor

remark: Uwagi

IGiK remark: Uwagi IGIK

For the vectorised architectural and landscapesuti¢ libraries of signatures were developed. These
libraries contain symbol definitions (color, pattetine width) applied to graphical representatafnthe
JARKSs on printed maps. They are stored in jarkiestydb file which is directly accessed in the GedMe
Professional environment.

The work also included the development of the dasaalization standards, the establishment of the
schedule for implementation of the conceptual datacture model (SQL) and conceptual model of tia d
structure (UML).

3. CONCLUSIONS

The final result - complete and functional geographformation system for architectural and langsca
units - allows to select and analyze data colletdethe whole territory of Poland on the basis of:

— descriptive data (attributes) e.g. selection ohiéectural and landscape units with defined vahbdion
degree

— spatial data (administrative units, selected regmg. selection of architectural and landscapiés un
located in chosen districts or communities.

It is also possible to create advanced queriesezaimy one chosen attribute or few different undgerties.
The most useful for the final users are simultasesmiections of descriptive and spatial data.

The use of GIS has enabled the replacement of gmadderials collected in the National Heritage Bloair
Poland by a unified - spatial and descriptive -atdase for the whole territory of Poland. The preoafs
transition from analog data to geographical infdiorasystem is illustrated on Figure 2.
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Figure 2: From analog map to the spatial database
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