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Keywords:

Due to the complexity of planning processes, as well as the desire to satisfy
stakeholders and entities involved in spatial development and planning proce-
dures, there is a clear need to create a platform for managing spatial develop-
ment planning information. The aim of this paper is to present a project and pi-
lot version of an urban platform (spatial planning geoportal), which is intended
to be a solution used for the creation, analysis, and presentation of spatial data
related to spatial planning. To implement the concept of the geoportal, one
of the models used in systems and software engineering known as incremen-
tal execution was used, together with the language for documenting phases of
an IT project — the Unified Modeling Language (UML). The concept includes
a formal description of the geoportal functionalities using UML as well as the
perspective of solution users and stakeholders. This paper also shows the func-
tionality of the pilot version of the geoportal, which refers to spatial planning
at the local level and local spatial development. The spatial planning geoportal
presented in this paper adheres to the reform of spatial planning and is in-
tended to help in conducting spatial policy, both at the local and central level.
Establishment of the spatial planning geoportal may contribute to increasing
the efficiency and quality of the spatial planning system in Poland, as well as
other areas such as management of local government units, local and regional
transport, and regional planning.
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1. Introduction

Digital transformation in the area of spatial planning covers many different
aspects and is related to the use of various information ana communication tech-
nologies, including among others geographic information systems (GIS), decision
support systems, spatial information infrastructures, machine learning, volunteered
geographic information (VGI) and social media data at the phase of planning docu-
ments elaboration [1], decision making process [2—-4], or the participation of various
stakeholders in spatial planning process [5, 6]. The perspectives of benefits for spa-
tial planners, which derive from the use of technology [7, 8], and also digitisation [9],
as well as social participation [10-12] are also discussed. As digitisation and digital-
isation of spatial planning can be considered multi-dimensionally, many authors
conduct more comprehensive analysis of that process taking into account the issues
of both the spatial planning system, spatial policy and the structure of planning doc-
uments, and also the interoperability framework of public registries [13-15] and the
e-government concept [16].

In Poland, a crucial issue concerning the digitisation of spatial planning is con-
nected to the computerization of local spatial development plans [17-19], specifi-
cally the application of GIS technology in urban planning methods and planning
processes [20-26]. Another important issue is the possibility of using digital tools in
public consultations during the creation of planning documents [27-29]. The use of
geoportals, including the commune ones and the main access point of national spa-
tial data infrastructure, in various planning tasks has also been previously [30, 31].
In the context of digital planning information, considerable attention has been paid
to reference data, which are necessary for preparing planning documents [32-36],
and to the role of planning data sets in geoinformation systems [37]. After the entry
into force of the Act of 4 March 2010 on spatial information infrastructure (Journal
of Laws 2021, item 214) [38], there has been much focus on the issues of meeting the
INSPIRE (Infrastructure for Spatial Information in Europe) requirements regarding
land use in relation to planning studies [39-42].

A current problematic issue in the area of spatial planning digitisation in Poland
is the lack of system solutions, including technological ones, that would support and
integrate spatial policy at all levels (local, regional and central) of spatial planning
and would be dedicated to various stakeholders in planning procedures. The digi-
tization of spatial planning can also be considered multi-dimensionally and there is
a need for more comprehensive analysis of that process taking into account the is-
sues of both the spatial planning system, spatial policy and the structure of planning
documents, and also the interoperability framework of public registries [43].

The use of applications and standards based on geoinformation technologies
in planning-related decision-making might make it easier to pursue a spatial poli-
cy and ensure effective spatial management, contributing to achieving the primary
goal of spatial development, namely spatial order.



A Geoportal Supporting Spatial Planning in Poland: Concept and Pilot Version 7

The aim of this paper is to present a project and pilot version assumptions of
an urban platform (spatial planning geoportal), which is to be a solution used for
the creation, analysis and presentation of spatial data related to spatial planning in
Poland. The concept includes a formal description of the geoportal functionalities
using UML as well as the perspective of solution users and stakeholders. This paper
also shows the functionality of the pilot version of the geoportal, which refers to
spatial planning at the local level and local spatial development plans.

1.1. Catalogue of Land Uses

The need to develop a catalogue of land uses emerged almost immediately af-
ter the publication of the original version of the 2003 Regulation, and became even
more apparent in the course of digitisation projects covering individual municipal-
ities or single voivodeships. Gathering in one place local plans of various authors,
in various municipalities, clearly showed that differences in names or symbols of
designations prevented unambiguous interpretation or extended analysis. From the
spatial information systems point of view, the difference between names referring
to the same land use, e.g. ‘single-family residential area’ and ‘residential area for
single-families’ prevented automatic analysis with the use of GIS software.

It is worth noting that the development of the finally adopted classification was
an extremely complex and lengthy task. The first activity initiated by the author
was the analysis of already elaborated classifications taking into account different
time of elaboration, scope and authors. Some classifications were developed by
geoinformation companies, scientific teams or for the needs of projects on a regional
scale. In this way, not only classifications created on the basis of the current wording
of the Act, but also classifications from several decades ago were taken into account
(in order to find a point of reference and take into account different approaches to
the problem).

As part of subsequent stages of work on the classification, the author decided
on extended pre-consultation, which involved sending a cover sheet with a link to
the current version and a link to the questionnaire in electronic form, both to mayors
of municipalities, mayors, as well as to voivodes and representatives of interested
institutions. The author used an application which makes it possible to prepare sur-
veys of any level of detail. The questionnaire covered all classes and three levels — it
was structured in such a way that the person filling it out could suggest the specific
wording of his or her own proposal. In designing this survey, the author assumed
that only precise counter-proposals would be considered. In this way, more than
500 questionnaires were completed, which translated into more than 4,550 individ-
ual proposals for each class. As a result of taking into account the comments made, it
was decided, for example, not to supplement each class with the expression ‘other’,
and also to specify specific types of services. Having developed such a version of
the classification, which took into account a significant part of comments (although
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sometimes mutually exclusive), the legislative process continued and proceeded to
inter-ministerial arrangements and public consultations. This stage was particularly
difficult due to the need to take into account the largest possible number of posi-
tions of institutions that, as a rule, have specialist knowledge in a narrow range.
Once again, there was also a need to take into account various positions from the
self-government side, including within the framework of the Joint Commission of
the Government and Local Self-Government. The use of a questionnaire in the pre-
consultation probably ultimately influenced the relatively lower number of com-
ments in the official consultation — only 198 individual comments were received.

Finally, the signature of the Minister of Development and Technology was ob-
tained for both regulations on 17 December 2021. A final assessment of the quality
of the adopted classification and standards can only be formulated sometime after
entry into force. Nevertheless, efforts have been made to find a ‘happy medium’
which is a compromise between the needs of urban planners, the expectations of
municipalities and the possibilities of the ministry. Certainly, the current version of
the classification is adopted in such a form as to enable its successive development.
However, as part of further work in the department, it is planned to prepare defini-
tions of designation in the near future, in order to ensure a uniform interpretation
nationwide. The adopted level of detail of the classification seems to enable freedom
in designing and, at the same time, enables the use of the classification also in other
activities (which will be discussed later in this publication).

1.2. Application for Establishing the Location of
a Public Purpose Investment or Land Development Conditions

In view of the need to shorten the procedures in the investment and construction
process, efforts were made to develop a uniform form nationwide for decisions on
land development conditions. The adoption of the form in the form of an ordinance
enabled the use of the so-called simplified procedure when issuing the decision on
land development conditions. The delegation is introduced by the Act of 17 Sep-
tember 2021 on amending the Act — Construction Law and the Act on planning
and spatial development (Journal of Laws, item 1986) [47], which came into force
on 3 January 2022. The scheme of action was replicated by the author using similar
tools as in the organisation of work on land use classification. First, the legislation,
case law and examples of existing documents were analysed, including applications
from municipalities with different locations and specificities. In this way, a draft
regulation was developed, which was subject to pre-consultation in September 2021
(also conducted through the same electronic survey). The pre-consultation received
over 400 survey completions, including over 810 individual responses. In contrast,
the formal consultation received only 68 individual comments.

In order to minimise the investors’ involvement, including, for example, mark-
ing the investment area on separate maps, it was specified in the proposal that in
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the case when the investment area covers the entire plot or all registered plots there
will be no need to create an additional appendix. Simultaneously with the ongo-
ing legislative process, works were carried out concerning implementation of the
application in the service operated by the Main Office of Construction Supervision
www.e-budownictwo.gunb.gov.pl. This service enables creation of the application
on the basis of subsequent questions and fields to be filled in, including the possibil-
ity to select plots by indicating them on the map.

It seems that the quality of the adopted solutions is confirmed by the number of
messages sent by interested parties to a dedicated e-mail box, which was created on
the initiative of the author. Within two months of the entry into force of the legisla-
tion, the dedicated e-mail address received less than thirty questions, most of which
were written by individual investors. Due to low interest in the need for additional
clarification, the author decided to close the box.

Importantly, the form already uses the catalogue of uses established in the
above-described regulation, when determining the existing and planned develop-
ment of the investment area.

2. Material and Methods

One of the models used in systems and software engineering, known as incre-
mental execution [44], was used to design and implement the concept of the spatial
planning geoportal (Fig. 1). The research consisted of the following stages: require-
ments specification, specification of the architecture of the system, functions and
features selections, and specification of the architecture of the subsystem.

. Specification of Functions
Requirements .
o ——>| the architecture —> and features &
specification )
of the system selections
|
v
Specification of . )
—>| Implementation |—> Testing
the subsystem

v

Subsystem
delivery

Fig. 1. Incremental model
Source: own study based on [44]
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The first step (Fig. 1) was to define the requirements of the web portal (Section 3.1).
The starting point was the expertise and practical experience of the authors of this
paper in the field of preparing spatial planning studies. It was also questionnaire re-
search (quantitative and qualitative) in the use of geoinformation web portals by spatial
planners in tasks related to the protection of air and environment, which results were
described in Zwirowicz-Rutkowska and Michalik [7]. The next step involved the de-
velopment of the characteristics of the basic modules (Section 3.2). The developed func-
tions constituted the overall design of the system. The Unified Modeling Language [45]
was used to describe the architecture of the solution, including diagrams of use cases.

The model of the subsystem presented in this paper (Sections 3.3 and 3.4) was de-
veloped by the authors of this paper in cooperation with the Ministry of Economic De-
velopment and Technology and the Chancellery of the Prime Minister. The work was
initiated in June 2021 by the Spatial Planning Department at the Ministry of Economic
Development and Technology. The pilot version project is to be based on the current
local plans (in the first place). The material for the first analyses was provided via an
electronic form by the municipalities interested in cooperation. The questionnaire
was prepared and specified the location, knowledge in the field of GIS and number of
spatial planning acts in order to select municipalities representing various levels. As
a result, the municipalities transferred the GML files with individual local Spatial de-
velopment plans or the entire data sets containing these planning documents. The ma-
terial collected in this way made it possible to carry out the first stages of the concep-
tual and programming tasks without the continuous involvement of municipalities.
This was the basis for selecting the functions and features to be implemented in the
pilot version (Section 3.3) and defining the Specification of the subsystem (Section 3.4).

3. Results

3.1. Requirements

The concept of the spatial planning geoportal included modules for the cre-
ation, analysis and presentation of spatial data related to spatial planning. The idea
was to create a tool in the form of a web application accessible through a web brows-
er, without installation of additional, paid software. Due to the problem of the poor
quality of computer equipment in many government units, every effort should be
made to ensure that all analyses are performed by the server, not the local work-
station. The results of these analyses, as well as the raw spatial data, should be dy-
namically viewed (WMS) and retrieved (WFS), including by means of spatial data
services. Access for at least two groups of users was assumed: logged users and un-
logged users, and one of the main goals will be to make the platform functionalities
available to users who are not logged in. Meanwhile, logged in users will obtain, for
example, the ability to edit or view personal data. Taking into account the diverse
knowledge and skills of people using the geoportal in the future, several modes are
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planned for implementation, of which the basic mode will be limited to a relatively
small number of layers and elements visible after loading from the so-called auto-
click, while the advanced mode will allow users to activate individual functions,
data, and even analyse and download selected data. It is assumed that the format,
coordinate system and attributes will be unified, but at the same time, it will be pos-
sible to choose from several options. Of key importance, especially for the industry
and advanced users, will be the automation of some operations e.g. for a town plan-
ner or a government employee.

3.2. Specification of the Architecture of the System Modes
and Functionality

Figure 2 presents the UML use case (uc) diagram of the mode categories of the
spatial planning geoportal. The default mode will be the basic mode, initiated auto-
matically immediately after the opening of the spatial planning geoportal, whereas
the advanced mode will be available to advanced users only.

uc User cases Perspective /

Spatial planning geoportal

Use
the basic
module

‘*-\_\‘-

«web page»
Geoportal.gov.pl

Anonymous user

Use
<+ the advanced
module

Platform user

Logged user

Fig. 2. The basic and advanced mode of the spatial planning geoportal

The spatial planning geoportal user will be able to perform a number of activi-
ties shown in Figure 3 and adapt the displayed spatial data to his or her own purpos-
es. Itis assumed that the data visualisation features will include the creation of maps,
graphs, or tables. For more advanced users, it will be possible to create new data,
export data and perform analysis. Users with no skills will probably focus on view-
ing or printing the available data. In addition, it is planned to give users entering the
data the ability to enter and view personal data. As a rule, the idea of the authors is
to make data available to as many users as possible, regardless of their privileges.
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uc User Cases Perspective: Geoportal Modules /

N
Create table viewd B
Analyze data
@ .\ / Create new data

Export data /
-‘-“_‘—-‘
‘\

Analyze
land use
conversion

/ Change
Platform user layer properties

Visualize data

Import data

~

Import
reference spatial
data

Fig. 3. Selected activities available to the urban platform users

Characteristics and relations between users and stakeholders of
the spatial planning geoportal

One of important functionalities of the geoportal is data integration. Spatial
data are scattered across many entities, in particular in 2,477 municipalities. The
geoportal in question assumes that wojts and mayors as well as voivodeship author-
ities will supply the system with data and information (Fig. 4). Because the purpose
is to enter data that are annexes to planning documents into spatial data sets, it is
essential that the relevant authorities indicated in the Act on planning and spatial
development [46, 47] as entities drawing up such documents are required to fill out
the form and add geometry. The middle part of the graph shows two entities that
will cooperate in creating and maintaining the geoportal. As per the assumptions,
the register will be kept by the minister responsible for construction, spatial plan-
ning and development, and housing. The minister responsible for computerization
will ensure the operation of the ICT system.

The geoportal will collect, update and provide two types of data. Firstly, sets of
spatial data on spatial development (along with metadata). Secondly, the remaining
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data and information on planning documents, including resolutions, decisions, ap-
plications and diagnoses.

uc Geoportal Users & Stakeholders Interactions /

Spatial planning geoportal

x

Mayor, president k
yor, p Proviade data %eoportal.gov.pl

v
A
o
«include»

Manage the system

77777 Maintain the system
«include»’

Voivodship board User
SOBAP
Minister of regional Minister of
development digitisation
Leading authority EZD RP Approving authority

Fig. 4. Users and stakeholders of the spatial planning geoportal

On the right side of the graph, it is shown that an “ordinary” user will also be
able to read the data and information of interest via the national geoportal — geopor-
tal.gov.pl. From the perspective of the investment and construction process, each
applicant will be sure that the SOPAB (System for Handling Administrative Proce-
dures in Construction — in Polish: System do Obstugi Postepowant Administracyj-
nych w Budownictwie) planned right now at the General Office of Building Con-
trol will be associated with spatial planning data. Considerable participation of the
approving and consulting authorities (within the meaning of the Act on planning
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and spatial development) and leading authorities (within the meaning of the Act on
spatial information infrastructure) is also expected. It is also assumed that the needs
and interactions between other systems will be taken into account, one of which is
the Electronic Document Management (in Polish: elektroniczne zarzadzanie doku-
mentacja, EZD RP), which will be a free and universal system for electronic docu-
mentation management.

Functions and features selections of the pilot version

It is crucial to make the right choice concerning the scope and subject of the
pilot version. Due to the ongoing reform of the spatial planning system, it was de-
cided not to rely on the study of spatial development conditions and directions,
since there are plans to remove this internal management act from the system. On
the other hand, the schedule of work on amending the Act on planning and spatial
development does not allow us to focus on the new document — the general plan of
the municipality. This plan will only be based on spatial data, but their scope may
be slightly changed in the course of legislative work. Given the above, the obvi-
ous choice was a sub-local document — the local spatial development plan. When it
comes to the technological aspect, efforts were made to ensure that the pilot version
is not only based on creation, but also on updating and sharing of data.

General overview

The development of the pilot version of the spatial planning geoportal for local
spatial development plans is the first task. The geoportal should allow for manual
filling as well as loading data in a form of GML files. It should also be possible to cre-
ate geometry of spatial data in the platform, but until then “drawing” can be done in
external programs only, such as the free to use QGIS for example.

In order to facilitate the gradual transition between the plug-in and the final
version of the geoportal, the assumption was made to refer to the application (APP)
plug-in appearance, although significant simplifications were introduced. First of
all, the division into successive steps was taken into account, the most important of
which concerns the description of the act and the option of adding spatial data. Addi-
tionally, after logging in, the system will know with which user the entered scope of
spatial data should be associated, so there should be no problems with identification
and association. A significant change will be the systematisation of “documents”
related to the act of spatial planning. The documents are planned to be displayed on
a timeline and the step of the procedure is to be denoted for better readability. For
example, residents often do not know the difference between the application (before
the project is developed) and comments (after the project is created). The final step,
after entering all information and data, will be the final preview and verification.

From the standpoint of potential users, it is important to be able to easily read
the content that is currently “hidden” in the GML file. People who do not have spe-
cialist knowledge have difficulty familiarising themselves with the attributes, as well
as with reading and possibly verifying the boundary or raster files. The launch of
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the platform will also enable the development of tools for drawing the boundaries of
new planning acts at the stage of design data. The goal is to make the map window
available in the browser with the possibility of dragging any polygon, line or point
objects to selected points.

In the case of using the APP plug, the problem of ensuring the uniqueness and
continuity of markings was raised several times. The Urban Register, without the
knowledge and the need to engage the user, will independently generate, for example,
unique identifiers — this way, unnecessary information will not need to be entered.

An additional advantage is the possibility of creating a dedicated subpage,
e.g. for local authorities, also with selected filters turned on.

District employees are also interested in the integration of the portal with a fill-
ing system (the so-called EZD RP being currently developed), which will enable the
entire procedure to be carried out electronically. It will be possible to indicate activ-
ities that require actions by the user, e.g. refusal to agree upon, as well as keeping
a calendar with notifications on important events. Additionally, it is possible to auto-
matically generate lists of, for example, conclusions or comments. The local govern-
ments officials” work will also be simplified by the planned advanced reporting with-
out additional participation of district authorities, in particular with regard to the
lack of the need for cyclical filling in, for example, the PZP1 GUS form (simultaneous
reduction of the costs of preparing data and increasing the quality of data is panned).
There are also plans for extended validation and precise indication of errors, includ-
ing the errors related to the geometry of vector objects or the quality of raster data.

Another group of developed functionalities is support for the printing and gen-
eration of files of selected format. As a result of actions taken, it is assumed that the
requirement of making extracts and sketches will be ultimately dropped, but until
these actions are finalised, this option will still be developed. The aim is to be able to
generate documents similar to the current map extracts and sketches, with the pos-
sibility of specifying the area and a specific date (it is assumed that the share of the
districts authorities in this respect will be gradually reduced and limited). Advanced
printing settings with the ability to choose the size of the sheet or dynamic shifting
of the map fragment is critical.

From the standpoint of residents or investors’ expectations, the components of
expanded social participation are also important.

The concept of the stages of spatial planning act creation
supported by dedicated geoportal

Selected activities related directly or indirectly to digitisation with regard to
the planning procedure are presented in Figure 5. The preparation of an intentional
resolution, i.e. commencing the procedure, should be preceded by an analysis of
the justification for joining the resolution and (possibly) drafting appropriate agree-
ments. In the near future, the authors plan to initiate the publication of model agree-
ments and precise guidelines on the ministry’s website, which should help especially
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those municipalities, which are not advanced in digitisation processes. Within the
framework of these guidelines, the requirements resulting from the current legal
regulations, but also e.g. technical specifications, are particularly important. Gath-
ering all the requirements, written in accordance with the concept of the so called
‘simple language’, will contribute to the increase of the quality of elaborations, but it
will also indicate precisely which obligations belong to self-governments and which
to contractors (if such a form of work has been chosen by the self-government). The
authors have highlighted the great role of a clear division of responsibilities in the
field of digitisation. At the stage of adopting an intentional resolution, it is crucial
to correctly prepare spatial data concerning the act’s boundary. Once determined
boundaries in vector form should not be changed without amending the intention
resolution. At this stage of the procedure it is also worth verifying materials which
will constitute the basis for further works on the project. The very preparation of
the project should focus on calculating and verifying the parameters and indicators
which the act sets. After completion of the creative work, the transfer of spatial data,
which is simply recording the relevant layers, should take place. Also not without
significance is the process of agreeing and issuing opinions on the project, which
should assume full cooperation between the designers, local governments, and rel-
evant authorities. In the current legal system, this activity is not described precisely.
However, ultimately, within the framework of the spatial planning geoportal (Urban
Register), all the key stages of drafting a spatial planning act will have to be added
to the spatial planning geoportal (Urban Register), and the system will automatical-
ly provide spatial data with attributes, while generating the relevant services. The
entire procedure will also be linked to an electronic document workflow system,
which will make all cover letters and the history of the procedure easy to reproduce
and analyse. The next step, which is included in the chart, is public participation.
However, according to the author’s assumptions, public participation will begin al-
ready at the moment of the citizen’s declaration in the spatial planning geoportal
(Urban Register) of his or her willingness to receive the selected scope (temporal,
spatial and thematic). As a consequence, the project will be made widely available
at the stage of public inspection. Automatic generation and visualisation of received
comments will certainly be a great facilitation for local governments.

Seemingly, the final of the procedure is the enactment of the act, and thus the
signing of the spatial data and the transfer of the whole to the supervisory authori-
ties. Nevertheless, it is important for the smooth functioning of industries not only
to make the act available, but also to inform users about the legal effects in an un-
derstandable way. In order to optimise the investment and construction process, it
is necessary to increase the possibilities of efficient and trouble-free updating, which
is the result of e.g. processes in administration courts, but also of automatic checking
of data in terms of topology — creating a final, continuously updated, valid version.
All these elements are important for issuing construction decisions or monitoring
changes in spatial development.
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Fig. 5. Process of spatial planning act creation on the example of the local plan
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3.3. Assumptions for the Pilot Version of
the Spatial Planning Geoportal

It is assumed that the register of local plans is to be completed by filling in suc-
cessive windows or by loading a single GML file or a set of spatial data including
a GML file composed of many local plans (Fig. 6). The basic functionality involves
logging changes, assigning version numbers and data archiving. The aim is to en-
sure that individual persons or entities will be able to use the portal, not only the
local authorities” employees. Agreements of the Ministry of Economic Development
and Technology will also be handled directly via the portal. In addition to supple-
menting the descriptive data, it will be possible to transfer a file with a border (GML
or other file), as well as a raster file with georeference. After filling in all the required
fields and adding the necessary files, a GML file will be generated and validated.
The validation service will be gradually developed in order to include, for example,
topological errors of spatial data already included in the portal maps. The generated
file and spatial database will be made available to the Central Geodesy and Cartog-
raphy Office for publication on the national geoportal — for example via WMS and
WES services. Searching and downloading functionalities are also planned to be im-
plemented, both at the national geoportal level and the spatial planning portal level.

) the ability to load a single GML file or a data set

) change log, assigning version number and data archiving

> filling in the form by an office employee or an authorised person

> attaching the plan boundary (later also other elements)

> generating a GML file after validation

> providing the GML file for publication by GUGiK

> searching, browsing, downloading from the level of the register and the national geoportal

Fig. 6. Assumptions for the pilot version of the spatial planning geoportal

Figure 7 presents a selected example of a working view of the model, the final
form of which will be developed under the cooperation of the Department of Spa-
tial Planning of the Ministry of Economic Development and Technology and the
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Chancellery of the Prime Minister. The graphic shows how to add a description
of the local plan, along with the steps shown at the top of the screen in the form
of an axis.

Boudaries
Spatial Plan and
drawing

Beginning Documents Summary

Add a new element

* Type of act

e Act name or title

e Territorial hierarchy level

e Status |

¢ Alternative title
e Valid from

¢ Valid until | |
e Identifier | |

Fig. 7. Example of the GUIL: adding a description of the local plan (the model was developed
in cooperation with the Ministry of Economic Development and Technology
and the Chancellery of the Prime Minister)

4. Discussion

The establishment of the spatial planning geoportal may contribute to increas-
ing the efficiency and quality of the spatial planning system in Poland, as well as
other areas, such as management of local government units, local and regional trans-
port and regional planning.

For users and institutions involved in the infrastructure of spatial information
in Poland, it is important to promote various methods of data exchange, and instead
of WMS, to promote, for example, WFS, which enables independent analyses.

Even the pilot version can support multiple activities of local government units.
The municipalities incorporated into the pilot project will be able to arrange in its
course both the spatial data and the set together with the describing metadata. A ma-
jor difference can be discerned especially by the units that carry out most of the tasks
related to managing the spatial information infrastructure independently. Collecting
all spatial data, in particular those regarding the boundaries of local plans, will make
it possible to appropriately prepare the analysis of the legitimacy of participation as
well as the boundaries of subsequent resolutions of intent. It will also be important
to be able to compare parameters and indicators in the spatial planning acts already
in force. Furthermore, the option of adding spatial planning acts at an early stage of
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the procedure might not only help optimize arrangements and opinions, but most
of all social participation. Naturally, the other elements will also be much simpler:
signing spatial data with an electronic signature, gathering planning documentation
and finally sharing the spatial data.

The implemented and planned proposals discussed in this publication are par-
ticularly important in view of the need to standardise and normalise all the compo-
nents of the digitisation of spatial planning.

When comparing Figures 3 and 4 it should be emphasized that the pilot solution
supports only export data, view data, create new data and import data on the exam-
ple of local spatial development. The remaining elements will be added successively
as the system is developed. However, before further development is done thanks to
funding, it is important to analyze the current assumptions in 80 test municipalities.

As part of the work to prepare the training, it was assumed that it should start
with the development of material which focused on the verification of the quality
of spatial data as appendices to the resolutions in the already published local spa-
tial development plans. The result of checking the files made it possible not only to
verify some of the assumptions made earlier, but it was also an excellent material
showing the most frequent mistakes made. For the needs of the meetings, a check-
list for verification of GML files was also developed, taking into account both the
validator and those actions which should be performed by the office employee on
his/her own. The trainings started with a meeting with voivodeship supervisory
bodies, which work to check local plans before publication. During this meeting,
due to relatively small number of participants, there was a possibility to exchange
views in a freeway. This comfort was not present during the organisation of the next
webinar, which was attended by employees of municipalities and urban planners
dealing with digitisation in the broad sense. At the meeting, which was attended by
almost a thousand people, during the four-hour training, there was a simultaneous
discussion on the so-called chat. It is worth emphasising that the discussion took
place not only with the employees of the Ministry of Development and Technology,
but also among the participants of the meeting. Frequently, the participants them-
selves answered questions, often surprising us with their high level of knowledge
and the multitude of practical examples. The diverse level of skills was clearly ev-
ident during this meeting. It is worth noting that the COVID-19 pandemic, on the
one hand, made it almost impossible to conduct training in a stationary form, on the
other hand, it popularised remote forms of training.

Another extremely important aspect is the work on the final version of the “Spa-
tial Planning” data specification. A draft of this document was prepared in cooper-
ation with the contractor, while in addition the author organised a discussion with
representatives of geoinformation companies, during which plans for the near and
distant future were presented. In this way, companies were able to consider the pro-
posed regulations in their organisational and business plans. During this meeting,
the deadline for a second round of comments was also indicated.
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Other non-legislative activities such as official recommendations, good practic-
es and competitions are also in the pipeline.

All activities, whether legislative or non-legislative, aim to increase the quality
of spatial planning data. By quality we mean a range of data characteristics that
can influence subsequent operational or strategic decisions. The successive stages
of digitisation are a significant development and detailing of previous intentions.
Starting with the obligation to add pre-zonal data concerning the boundary to the
resolution, through extension with other spatial objects, development of coherent
and uniform symbolisation, to the development of assumptions for a new form of
an extract and an extract (and ultimately resignation from the extract and an extract
in favour of a public register). All these activities reflect the idea that, without the
participation of an office employee, every citizen should be able to obtain precise
data as automatically as possible, almost “on the spot”. Work devoted to the proper
creation of data, including spatial data, will mean that the work related to handling
enquiries, requests, and phone calls should be eliminated (or significantly reduced).

In the perspective of the next few years, the role of land use monitoring in Po-
land is also expected to increase. However, before this objective can be achieved,
the stage relating to the identification and classification of objects linked directly or
indirectly to spatial planning must be completed. Apparently monitoring involves
simple principles: comparing the existing state with the planned one. However, in
the course of the work a number of problems are encountered, for example with
the proper interpretation of the planning documents. And this is where properly
planned digitisation of spatial planning is essential. A systemic approach to this is-
sue will enable semi-automatic, and ultimately fully automatic analysis of changes
in spatial development.

Two main objectives have been identified in the Polish spatial planning system:
spatial order and sustainable development. The urban model of cities of the future
is closely linked to the concept of sustainability which implies the capacity of the
system to achieve the balance between consuming and regenerating resources con-
nected to the growth of cities but also the capacity to pursue social and economic eq-
uity, while taking into account that citizens are active elements in the management
and protection processes of their living environment [13]. The aim of the reform of
the spatial planning system in Poland, awaited by many communities, is to actual-
ly protect spatial order and enable multidimensional development. However, this
development has the potential to become sustainable if a compromise is reached be-
tween the objectives of different stakeholders. Digitalisation of spatial planning has
ceased to be only a tool to achieve selected objectives, it is becoming a much broader
concept, which co-creates and enables the implementation of many tasks, including
those indicated in the 2003 Act. The author highlighted these issues (presenting de-
tails of the spatial planning system reform in Poland) at a press conference during
which the Secretary of State in the Ministry of Development and Technology, Piotr
Uscinski, presented the main assumptions of the reform. The meeting was organised
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immediately prior to the start of official public consultations, on 24 March 2022 in
Warsaw. Providing the public with the broadest possible information is of partic-
ular importance, also in the context of popularising further digitisation of spatial
planning.

The implemented and planned proposals discussed in this publication are par-
ticularly important in view of the need to standardise and normalise all the compo-
nents of the digitisation of spatial planning. The entire process seems to be like a sys-
tem of communicating vessels, in which even one activity carried out in a wrong
way can become a cause of problems for the whole. The activities selected in the
article are focused on an established timetable, the smooth implementation of which
allows to successively close subsequent issues and focus on the next ones. The rele-
vance of these actions is multidimensional, as was exemplified by the reading of the
reports submitted during the three broad pre-consultations. Due to both the possible
volume of the article and the specificity of work in public administration, the author
decided to describe only selected activities.

Apart from the author’s activities in the ministry since June 2021, it is worth not-
ing the elements which are a continuation of the adopted assumptions. Particularly
noteworthy is the significantly modified idea of the Urban Register and the Regis-
ter of Additional Regulations. The next publication of the author will certainly deal
with detailed solutions of the Urban Register taking into account specific activities
related to the pilot scheme. In further research works, the author will continue and
develop the topic of digitisation, starting with the determination of arrangements
resulting from the municipality’s planning authority, unification of the textual part
of spatial planning acts, and in the further perspective, automatic generation of res-
olutions (based on templates and attributes specified in spatial data).

The proposed geoportal may contribute to the improvement of the efficiency
of spatial planning, as in the case of other geoinformation portals used by spatial
planners [7].

The proposed spatial planning geoportal offers a functionality for the integra-
tion of planning data with data from other sources, and also their analysis and pro-
cessing. An important role in data analysis for the purposes of planning processes
is played by reference data, in particular geodetic and cartographic data collected in
various databases kept in ICT systems (e.g. the Integrated Real Estate Information
System) and integrated at the main access point for the spatial information infra-
structure (geoportal.gov.pl), among others. The technical standards described in this
paper are to be the basis for implementing the spatial planning geoportal and are
sufficient to meet [48] the interoperability requirements.

On the one hand, the spatial planning geoportal allows users to create and up-
date specialist spatial data in connection with spatial planning, but on the other, it is
also closely related to the conducted procedure and the reinforcement of the infor-
mation society’s role through extensive social participation. Undoubtedly, all spatial
planning data sets may ultimately enrich other systems, for example Integrated Real
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Estate Information System (in Polish: Zintegrowany System Informacji o Nierucho-
mosciach — ZSiN). In accordance with the idea of interoperability [48], one of the
main goals is not to copy solutions at any level, in particular at the national level,
but to integrate data.

The geoportal proposed in this publication can be implemented thanks to the
earlier stages of spatial planning digitization, which were accompanied by legisla-
tive changes. The implementation of assumptions regarding the spatial planning
digitization was divided into stages, while using all the possibilities related to leg-
islative changes [44]. Regardless of the work on the spatial planning reform, it was
necessary to amend the regulation, including those concerning draft local plans
and the possibility of creating a new regulation on a nationally uniform application
form for establishing the location of a public-purpose investment project or develop-
ment [49]. A coherent classification of land use in the first regulation, obligatory for
planners, and standardization of the form in terms of investment parameters are in
a way the grounds for the following steps that bring the planning data model closer
to the spatial data model [37, 41].

The introduction of all changes at the same time, as part of the system reform,
could lead to a radical inhibition of the ongoing procedures or the initiation of new
procedures for the preparation of spatial planning acts. The entry into force of these
two regulations [47, 48] in 2021/2022 enabled a gradual transition to the next stage of
spatial planning digitization. The next step towards a fully digital local plan planned
for 2025 will rely on the above-mentioned classification and parameters. In this way,
the model will be considerably expanded, including another type of object, spatial
attributes (geometry), descriptive attributes and relations between other types of ob-
jects. The attributes describing the purpose of the area will be closely connected to
such planning parameters as the density, height or share of biologically active area.

The solutions proposed in this publication tackle the problems identified in
other scientific studies. Sleszynski [50] repeatedly emphasizes the need to begin
monitoring of changes in spatial development, in particular changes in land use.
However, in order to monitor changes, it is first necessary to standardize the model
of data on the planned spatial development, so as to try to map it to the existing
spatial development and to propose relevant technological solutions in this respect.
The proposed element of urban platform (the spatial planning geoportal) will also
be ultimately implemented in the platform, and its prototype is presented in this
paper — component for automatic monitoring of changes.

On the other hand, Izdebski and Malinowski [18] have identified the following
basic problems related to the computerization of spatial development plans: the cur-
rent condition of legal regulations, the discrepancy between a plan drawing and the
current state of the data in land and building records, the differences in the scales of
individual plans within the same unit, and the lack of uniform planning standards,
including the symbols and rules for creating map. The data integration module pro-
posed in this paper, implemented by such use cases (Fig. 3) Data import, including
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reference data import, and Data analysis as well as the presented description of
standards, will bring a practical solution to the problems in connection with the
computerization of spatial planning. A major issue is still the preparation and then
introduction of the relevant provisions on the geoportal on the idea of the spatial
planning geoportal presented in this paper.

5. Conclusions

The aim of this paper was to present a proposal for a spatial planning geoportal
intended to be a solution used for the creation, analysis and presentation of spatial
data related to spatial planning (spatial database). The concept includes a formal
description of the geoportal functionalities using UML as well as the perspective of
solution users and stakeholders. This paper also shows the functionality of the pilot
version of the geoportal, which refers to spatial planning at the local level and local
spatial development plans.

The spatial planning geoportal presented in this paper adheres to the proposed
reforms of spatial planning and is intended to help in conducting spatial policy,
both at the local and central level. The web portal will also enable the management
of thematic data necessary in the process of spatial planning. In the spatial planning
reform, it is assumed that the new planning document, i.e. the general local spatial
development plan of the district, will contain an annex only in the form of spatial
data including: planning zones, building supplementation area, city centre develop-
ment areas and the range of standards’ applications. The main part of this resource
will be broadly understood environmental data.

The geoportal concept presented in this paper and its pilot version implement-
ed by the Ministry of Economic Development and Technology are the next stage
in the process of spatial planning digitization in Poland, which is to streamline the
planning processes, among others things. The literature so far has identified prob-
lem areas related to spatial policy, also at the local level, for which the formulated
proposals were primarily legislative solutions. The concepts described herein are
proposals for geoinformation technology-based solutions to these problem issues.
The technological aspects of spatial planning digitization discussed so far have ap-
plied mainly to the publication of local spatial development plans in digital form.
From the perspective of the solution proposed in this paper, it is one of the func-
tionalities of the geoportal, which is assumed to be a point integrating not only local
plans, but also data and information on planning documents, including resolutions,
decisions, applications and diagnoses of all levels of spatial planning in Poland. The
proposed geoportal is to be a tool supporting the development of spatial policy and
improving the planning processes.

The geoportal functionality can be expanded. A separate, but important com-
ponent of the spatial planning geoportal may become the Register of Additional
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Regulations, which will constitute a register related to the registers of planning acts,
containing only data resulting from separate provisions. A practical example can be
the need to identify e.g. a protection zone of a water reservoir, apart from the border
of the protected landscape area. However, the creation of such a component requires
the cooperation of many, often independent institutions, a factor which may signifi-
cantly extend its implementation.

At the planning stage, there are still components related to the generation of
resolutions and decisions based on the spatial data added (including those based
on the planning arrangements or the register of additional regulations). One of the
developmental elements is also the assumed possibility of making spatial analyses
adapted to the new spatial planning system. One of the components primarily de-
sired by the urban planners is the real support of calculations, e.g. development area
capacity. One of them could be to monitor spatial absorbency assessment which is
still a new element in Polish land management practice. Due to the existing regu-
lations, municipalities can realize this obligation in different ways, without really
supporting their decisions in the land development process [12].

Separate consideration should be given with regard to how to proceed in the
case of institutions that are not able to create and share spatial data on their own. In
this case, substantive and technical support should be provided.

To guarantee the highest quality of spatial data, it is worth considering the pos-
sibility of reporting errors by stakeholders, including identifying the specific loca-
tion of the error. At present, it is the author of the planning act that is responsible for
obtaining and properly labelling data held by many different institutions. Even if it
is possible to use the portal, in the event of an error, it is usually corrected directly
in the draft of the planning act and relatively rarely in the original data. Adequate
procedures must be introduced to ensure higher level of consistency. This is import-
ant in the case of a significant increase in the importance and role of spatial data ser-
vices, assumed in the reform of the spatial planning system. The project assumes the
necessity to use the geometry of spatial data made available in collections through
web services.

Implementing the geoportal and making full use of its capabilities will require
the introduction of the obligation to create spatial data in a way which forces mu-
nicipalities or urban planners (who have often not used spatial information systems
before) to acquire knowledge and skills in geoinformation and GIS software. Ac-
cording to the legal status in March 2022, spatial data on spatial development shall
include, in addition to the spatial location of the area covered by the act in vector
form, attributes containing information about the act and the graphic part of the
act in digital representation form with assigned georeferencing. All data must be
in a valid state spatial reference system. The introduction of the obligation to create
spatial data, in a way, forced municipalities or urban planners (who often did not
use widely understood spatial information systems before) to acquire knowledge
and skills in geoinformation and GIS software.
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