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Abstract

This paper emphasizes the importance of land use and agricultural plans in the spatial development of rural areas. The
management of rural areas is one of the most important areas of action of the European Union. Planning and implementing

a policy aimed at sustainable and multifunctional rural development is a major challenge for the Member States and their regions,
as it involves numerous spatial changes. The Polish spatial planning policy lacks documents comprehensively regulating the
management and shaping of rural areas, which is a factor that hinders their proper development. This necessitates the
development of land use and agricultural plans which outline several solutions (land use and agricultural activities) to facilitate
comprehensive management of rural areas. However, since there are no legal regulations in this area, they are not mandatory and
therefore not widely adopted. This paper aims to set the objectives for a land use and agricultural plan for rural areas of the Rézan
commune, the implementation of which will aim at multifunctional and sustainable development of rural areas. The proposed
indications will have a positive impact on the development of agriculture and non-agricultural functions, improvement of living
and working conditions in the countryside, and protection of the natural environment in the commune. Due to the wide scope of
spatial work included in the land use and agricultural plan, it is stated that this document can be used as an effective tool
supporting comprehensive spatial planning in rural areas, significantly supporting the implementation of the provisions of local
spatial development plans and other schemes. Comprehensive land consolidation is a special type of land use and agricultural
activities, which brings multifaceted benefits.
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1 Introduction of food production but are embraced in a broader context (Akincza

and Sawilow, 2011; Bielska and Kupidura, 2013). They perform sev-
Developing rural areas and improving living conditions for rural eral different functions, ranging from economic and cultural to
residents is currently one of the fundamental priorities of European ecological. They are a place for non-agricultural activities, busi-
Union (EU) countries. The EU’s Common Agricultural Policy (CAP) ness development, tourism, and recreation (Biernat-Jarka, 2009).
takes a multifaceted approach to this issue, formulating develop-  gjgnificantly, farmers’ needs are not overlooked in this process,
ment goals based on multifunctional and sustainable development. with a focus on improving agricultural production conditions and
For some time now, rural areas have not been viewed solely as places promoting environmentally friendly agriculture (Markuszewska,
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2012; Wojcik, 2012). The rural development process in Poland, in-
cluding agriculture, is hampered by a defective agrarian structure.
Additionally, demographic, infrastructural, and institutional struc-
tures also require thorough transformation. These structures are
characterized by a certain inertia, stemming from Poland’s complex
history and the subsequent challenges of adapting agriculture to
the new market economy conditions. As shown by examples from
Western European countries, effective reorganization of these struc-
tures is possible through comprehensive initiatives that achieve
cumulative effect at multiple levels (Woch, 2007). The transforma-
tion of rural areas conducted in this manner, which aims to achieve
the development goals of the EU agricultural policy, necessitates
rational planning solutions. These solutions enable comprehensive
and rational utilization of land use and agricultural plans (Akincza
and Sawilow, 2011; Markuszewska, 2012). The Polish spatial plan-
ning system at the local level needs documents comprehensively
regulating the management of rural areas. The two basic planning
documents at the commune level — the study of spatial develop-
ment conditions and directions (to be replaced by the General Plan
of the Commune in 2026) and the local spatial development plan —
address the management of rural areas and the planning of manage-
ment and agricultural activities only marginally. A separate group of
strategic documents fulfils this role better than the aforementioned
documents, i.e., the municipalities’ management and agricultural
plans and the village management and agricultural projects drawn
up based on them (Markuszewska, 2012; Bielska and Kupidura,
2013). Given the above, the authors attempt to answer the question:
How should spatial planning regulations be implemented in rural
areas with an unfavourable structure of registered plots and farms
to ensure their rational management?

The study aims to develop guidelines for land use and agricul-
tural plans, the implementation of which will aim at multifunc-
tional and comprehensive development of rural areas, including
agriculture, improvement of living and working conditions in the
countryside, and protection of the natural environment. The de-
veloped guidelines should also be helpful for municipal authorities
when preparing future planning and programming studies. The
basis for establishing assumptions for the plan is the analysis and
diagnosis of the current state of the commune. The research was
conducted in the commune of R6zan in the Mazowieckie Voivode-
ship in central Poland, and the obtained results were generalized
and used to develop solutions applicable to rural lowland areas.

Determining the arrangements of the commune’s land use and
agricultural plan is a complex and labour-intensive process, re-
quiring an extremely detailed analysis and diagnosis of the current
state, which should include all the conditions impacting the de-
velopment of rural areas. The specific nature of the area must be
considered, its potential identified, and the optimum development
opportunities identified at a given time. This requires specialist
knowledge in various thematic areas and access to complex and
sometimes difficult-to-access data. In this study, reference was
mainly made to research into spatial features and conditions, so
the final proposed assumptions for the land use and agricultural
plan also relate primarily to these aspects.

2 Characteristics of the area, materials, and re-
search methods

The research was conducted in three stages:

i. Analysis of the literature on rural development conditions in
Poland and the European Union countries, the role of land use and
agricultural plans in the spatial planning process, and their scope.
Areview of scientific and grey literature and statistical data was
conducted to characterize rural development and its latest trends,
challenges, and problems. Analyzing the existing legal acts on
the spatial planning process allowed us to identify the purpose
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and possibilities of land use and agricultural plans.

ii. Diagnosis of the current state of socio-economic, environ-
mental, and spatial conditions is significant from the point of
view of multifunctional development of the examined area of the
Rézan commune. An analysis of planning and strategic studies
concerning the commune of R6zan was carried out. In addition,
the sources of data on the area were:

materials of the State Geodetic and Cartographic Resource
from the District Geodetic and Cartographic Documentation
Centre, District Starosty in Makow Mazowiecki: vector of the
registration map and vector of the soil-agricultural map, ac-
quired on 12.04.2022;
thematic cartographic studies prepared by IUNG-PIB in
Putawy,
Local Data Bank — Central Statistical Office, including data
from the Census of Agriculture 2020;
The Topographic Objects Database BDOT10Kk;

- site inventory.

Based on the materials collected, an analysis and diagnosis of the
current state of the commune was carried out, which included:

assessment of agricultural productive space;

assessment of the commune’s provision of social, tourist, and
technical infrastructure;

determination of potential for functional development.

ArcMap computer software was used to carry out various spatial
analyses, which enabled both the visualization of spatial data and
the determination of descriptive statistics.

iii. Development of general indications for the municipal land
use and agricultural plan. Using the literature review and the as-
sumptions for the land use and agricultural plan for the rural areas
of the commune of R6zan, developed based on the diagnosis of
the current state, general guidelines for land use and agricultural
plans were formulated. The implementation of these guidelines
will aim at multifunctional and comprehensive development of
lowland rural areas, including agriculture, improvement of living
and working conditions in the countryside, and protection of the
natural environment.

2.1 Characteristics of the research area

The study covered the urban-rural commune of Rdzan, which is
one of the ten communes of the county of Makéw Mazowiecki, lo-
cated in the north-eastern part of the Mazowieckie Voivodeship
(Figure 1), and which is divided into 19 cadastral precincts (Fig-
ure 2). The commune of Rdzan is located to the east at a distance of
approximately 20 km from the county seat, the town of Makéw Ma-
zowiecki. It is located at the intersection of two essential transport
routes: national roads No. 60 and No. 61. This provides a perfect
transport connection with the regional city of Ostroteka (approx.
27 km) and the capital of Poland — Warsaw (approx. 90 km). The
analyzed commune also has an extensive network of communal
and district roads.

The Rdzan commune is a perfect example of the multifunctional
development of rural areas. It was chosen due to the great diversity
of development. Agricultural production remains an important
activity, but new, non-agricultural functions, such as single-family
housing or summer development, are also emerging.

The area of the commune of Rézan is incredibly attractive in
terms of natural and landscape values. The Narew River, which
crosses the area from northeast to southwest, along with its valley,
forms an appealing tourist route. Its natural and varied landscape
is the most valuable natural and scenic area of the commune and
the primary factor driving the development of summer housing.
The high natural value of the Narew River Valley is confirmed by
its legal protection as the Lower Narew Valley Natura 2000 Area
(PLB140014). Additionally, the presence of large forest complexes
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Figure 1. Location of the R6zan commune in Poland and the Masovian
Voivodeship (Source: Own study based on The Topographic
Objects Database (BDOT10k))

Figure 2. Division of the R6zan commune into geodetic districts (Source:
Own study using the WMTS viewing service (The Database of
General Geographical Objects (BDOO) base map) and BDOT10k
— geoportal.gov.pl)
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further enhances the commune’s natural and landscape values.

The Rézan commune is relatively poor in natural resources. In
its area, there is only one documented deposit of natural resources
— sand and gravel. The deposit area is 1.97 ha, while its thickness
ranges from 6.3 to 14.0 m (Resolution, 2021).

3 Research results and discussion

3.1 Conditions for the development of rural areas in
Poland and the countries of the European Union

The EU’s CAP takes a multifaceted approach to rural development,
formulating development objectives based on multifunctional and
sustainable development. The new CAP, in force since 2023, guaran-
tees greater effectiveness in environmental and climate protection
and improving farm profitability and income, with further support
for sustainable rural development. The reformed policy is based
on ten key objectives, which include guaranteeing a decent income
for farmers, improving competitiveness, empowering farmers in
the food supply chain, tackling and mitigating climate change, car-
ing for the environment, protecting landscapes and biodiversity,
supporting generational renewal, dynamic rural development, pro-
tecting food quality and health, and supporting knowledge transfer
and innovation (European Commission, 2022).

The rural development process in Poland, including agriculture,
needs to be improved by efficient agrarian structures. As shown
by examples from Western European countries, effective reorga-
nization of these structures is possible through comprehensive
initiatives that achieve cumulative effect at multiple levels (Woch,
2007). The transformation of rural areas in this manner, which
also aims to achieve the development goals of the EU agricultural
policy, necessitates rational planning solutions. These solutions
enable the comprehensive and efficient application of land use and
agricultural activities (Akincza and Sawilow, 2011; Markuszewska,
2012). According to the definition of the Polish Standard (Polish
Standard, 1997), these activities are considered to be technical and
organizational measures that take into account natural, economic,
legal, and social conditions, and whose aim is to adjust the spatial
structure of a given area for the needs of rational use of agricultural
production space.

In the Polish literature, it is unanimously accepted (Koreleski,
20009; Bielska and Kupidura, 2013; Pijanowski et al., 2021) that the
basic land use and agricultural procedure is land consolidation, the
procedures of which are standardized in the Act of 26 March 1982
on land consolidation and exchange (Act, 1982). As noted by Dacko
(2006) and Atkoceviciené et al. (2019), land consolidation has be-
come essential in rural development, especially in Western Euro-
pean countries. The disproportion between the Western EU coun-
tries and the Central and Eastern European Member States is evi-
dent in this aspect, as land consolidation issues have only recently
started to play a more significant role in solving spatial problems
AtkocevicCiené et al. (2019).

Western European countries such as Denmark, the Netherlands,
Germany or France have a much longer tradition of implementing
land use and agricultural work (including land consolidation) for
rural development (Hartvigsen, 2014; Hartvigsen et al., 2019; Water
Drive, 2019; Jiang et al., 2022) than Central and Eastern European
countries, where there is significantly less experience in land con-
solidation in general, primarily due to their historical conditions
(Sroka, 2015; Ossowska and Janiszewska, 2015). Also, it is impor-
tant that land consolidation in Western European countries has for
some time now taken on a much broader meaning than just agri-
cultural development. It is implemented alongside other measures
that consider various aspects of socio-economic and environmen-
tal life in the countryside (e.g., road network construction, water
reclamation, anti-erosion measures, land afforestation, and oth-
ers) as so-called comprehensive countryside management (CCM).
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Through a holistic approach, comprehensive countryside manage-
mentaims to achieve the most significant possible cumulative effect
in terms of economic, environmental, and social development in
order to create attractive living and working conditions for the rural
population (Dacko, 2006; Bielska and Kupidura, 2013).

Functional changes in rural areas, resulting from the depar-
ture from the traditional agricultural way of perceiving them in
favour of multifunctional and sustainable development, are asso-
ciated with the necessity to transform and modernize rural areas
(Markuszewska, 2012). The aim is to make more efficient use of
the agricultural production space by considering non-agricultural
functions (e.g., economic, tourist, recreational), and ensuring the
protection and rational management of natural and environmental
resources while achieving the best possible socio-economic out-
comes. Striving for a rapid improvement of this disadvantageous
situation even enforces the need for rational planning solutions, es-
pecially those related to managing rural space locally, e.g., through
land use and agricultural work (Markuszewska, 2012). Propos-
als for comprehensive, multi-faceted countryside management,
including the full range of land use and agricultural work to be car-
ried out within a single planning process, include the land use and
agricultural plan of municipalities (hereafter also: ‘land use and
agricultural plan’ or ‘LAP’) and the land use and agricultural plan of
villages developed on their basis, in a more detailed version (Woch
etal., 2018).

To date, no legal basis has been developed to standardize the
drawing up of a land use and agricultural plan comprehensively
and to systematize the relationship between the different types of
work. This means that although land use and agricultural plans and
projects may be adopted by a resolution of the municipal council,
becoming an act of local law, they are only of an optional nature, and
thus the commune has no legal obligation to prepare them (Akincza
and Sawilow, 2011; Bielska and Kupidura, 2013; Markuszewska,
2012; Woch et al., 2018). The legal basis for the adoption of these
documents is provided by the Act of 8 March 1990 on municipal self-
government (Act, 1990), specifically under the wording of Article 7
of the same Act, which regulates the commune’s tasks carried out
in order to meet the collective needs of society, and Article 18(2)(6),
according to which the exclusive jurisdiction of the municipal coun-
cil includes the adoption of economic programs, which undoubt-
edly include land use and agricultural plans (Markuszewska, 2012).
The voivodeship draws up this document, which comprises self-
governmental budgetary units conducting geodetic and geodetic
and land use activities supervised by the voivodeship marshal (Act,
1989).

The land use and agricultural plan integrates activities and work
inareas such as agriculture, environmental protection, tourism and
recreation, infrastructure, education, or community development,
whose overarching goal is to create a harmonious and sustainable
living and working environment for the inhabitants of rural areas.
The aforementioned should take place in close connection with
the currently applicable municipal development strategy and any
planning studies regulating spatial planning and rural development
issues (Akincza and Sawilow, 2011; Bielska and Kupidura, 2013;
Woch et al., 2018).

Until now, two documents were primarily responsible for shap-
ing the commune’s spatial policy: the study of spatial development
conditions and directions (hereafter referred to as ’study’) and the
local spatial development plan (hereafter referred to as ’local plan’).
As a result of the spatial planning reform in 2023 in Poland, there
hasbeen a significant reorganization of the spatial planning system,
resulting from the amendment of the Act on Spatial Planning and
Development (Act, 2003). One of the most critical new solutions
included in the Act is the repeal of the provisions concerning the
study of the conditions and directions of the spatial development of
the commune, replacing them with a new planning tool, the Munic-
ipal General Plan (hereafter referred to as ’General Plan’ or 'GP’).
This means that the main objective of the study, which is to define
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the principles for implementing the commune’s spatial policy, will
now be one of the main tasks of the GP.

The findings of the General Plan, as in the case of the study,
will be binding for the municipal authorities when drawing up local
plans, which invariably remain the primary tool for spatial planning
at the local level. In addition, the General Plan will be obligatorily
enacted for the entire commune (excluding closed areas), with the
rank of a local law act, and its findings will also be binding for
decisions on land development conditions (LDC) (Act, 2003). This
is a fundamental difference from the study, which is an internal
management act without the force of general law and does not
serve as a basis for issuing LDC decisions. Amongst other things,
the master plan will mandatorily define planning zones — areas
specifying the use of the land covered by the plan, delimited in a
disjointed manner, meaning that a given area may not be included
in more than one zone. Article 13c. Para. 2 (Act, 2003) provides a
list of zones that may be incorporated into the plan, which include:

- multi-functional zone with multi-family residential develop-
ment;

- amixed-use zone with single-family residential development;

- multi-functional zone with homestead development;

. service zone;

- zone of large-area trade;

< economic zone;

- agricultural production zone;

- infrastructure zone;

- green and recreation zone;

- zone of cemeteries;

- mining zone;

+ open space zone;

- traffic zone.

The compilation of all planning zones included in the General
Plan of a given commune, together with their detailed descrip-
tion (e.g., the functional profile of the zone, the value of maximum
above-ground development intensity and height, maximum share
of development area, minimum value of share of biologically active
area), is referred to as the municipal catalogue of planning zones
and will be obligatorily included in the document defined in the Act
as municipal urban planning standards. In addition, the GP will also
be able to determine the so-called development supplement areas.
This should be understood as areas where no local plans are in force
but which the commune intends to use for residential development.
This means that an LDC decision will only be able to be issued for
land located within a development completion area with certain
exceptions referred to in Article 61 (1a) and (2) (Act, 2003) (e.g., for
the construction of a building consisting in reconstruction, exten-
sion or superstructure). The premise of designating such areas is
to prevent uncontrolled urban sprawl (Government Portal, 2023).
This solution can be an essential tool for improving the rational use
of rural space and protecting agricultural land and environmen-
tally valuable areas subject to increasing urban pressure. One of
the fundamental problems of Polish spatial management so far has
been the designation by municipalities in their studies of an exces-
sively large area of land for development, which has contributed
to its irrational spread (Zaborowski, 2021). Expanding dispersed
development into open (agricultural, natural) areas results in the
decline or complete loss of the possibility for these areas to fulfil
their nourishing and natural functions and leads to an irreversible
loss of rural values of space (Kowalewski et al., 2018). Therefore,
the proposed solution necessitates linking the issuance of LDC deci-
sions to the location in the area of the development complement to
the GP. It also requires compliance with the GP in terms of develop-
ment functions and urban planning parameters and indicators to
prevent the location of development ’in an empty field’, which often
forces municipalities to incur additional costs related to the provi-
sion of adequate communication, technical or social infrastructure
(Government Portal, 2023).



As a mandatory spatial planning instrument, the General Plan
of the Commune sets the general framework for the other plan-
ning documents, particularly the local plans. However, it should
be noted that both studies are primarily an investment planning
tool. Admittedly, the General Plan is intended to set out the general
objectives, principles, and guidelines for shaping the spatial policy
in the commune, which may also include issues related to rural
areas and agriculture (e.g., the functional profile of the agricultural
production zone or the open zone). However, it will not detail the
principles of development and technical equipment of agricultural
areas, nor will it specify the land use and agricultural work to be car-
ried out. The municipalities’ land use and agricultural plans along
with the village land use and agricultural projects (LUAP) drawn up
on their basis are essential supplements to the concretizations of
these studies. These documents comprehensively regulate issues in
the field of rural spatial management (Bielska and Kupidura, 2013),
focusing a great deal of attention on the design of land use and
agricultural work (Markuszewska, 2012) while at the same time
complying with the objectives and principles set out in GPs and
local plans.

The legislator in the Spatial Planning and Development Act (Act,
2003) has provided a deadline of 31 December 2025 for the devel-
opment of Master Plans. From then on, spatial planning studies
will become invalid. This is a relatively brief period, given that,
as of today, only some of the reform-implementing acts have yet
to be enacted. With the expiry of the study, the condition for the
adoption of local plans or the issuing of an LDP decision will be the
entry into force of the General Plan in the commune. This means
that the absence of a GP will make it impossible to carry out any
work of an investment nature on its territory (Kokoszewska, 2023).
Therefore, shortly, it will be in the interest of the municipalities to
proceed with the preparation and enactment of the General Plan
of the commune as soon as possible, which makes it possible to
assume that over the next few years (the time needed to enact the
GP plus the time of the local plan procedure) the level of coverage by
local plans in Poland will not improve significantly. Moreover, as it
is widely known, most municipalities in Poland currently still need
an up-to-date local plan, i.e., the primary document regulating the
commune’s spatial policy. In 2022, the share of the area covered by
valid local spatial development plans in the total area amounted to
only 32.3% (Statistics Poland, 2023a).

However, the abovementioned conditions should allow rural de-
velopment. Therefore, an optimal solution would be the application
of a mechanism opposite to the classic one (Figure 3), whereby a
commune, despite the absence of an appropriate local spatial de-
velopment plan, can develop a land use and agricultural plan. The
findings of this plan then need to be incorporated into newly devel-
oped local plans (Woch et al., 2018).

Also importantly, a land use and agricultural plan’s preparation
and implementation process should involve a wide range of stake-
holders, including farmers, farmers’ organizations, government
representatives, local communities, and other interested parties.
Public participation in spatial planning decision-making processes
should be guaranteed through the consultation arrangements and
mechanisms set out in the amendments to the Spatial Planning
and Development Act (Act, 2003). Public consultations can include
diverse perspectives and needs, the development of standard best
solutions, and the most pertinent decisions, and contribute to build-
ing the local community and a sense of belonging to the place where
one lives (Woch et al., 2018).

The land use and agricultural plan outlines a broad spectrum of
possible actions and undertakings, enabling the improvement and
optimization of the modernization process and shaping of space in
rural areas. Based on a detailed analysis, the study identifies key
areas for improvement, together with an indication of the type and
scope of land use and agricultural work to be carried out and the
determination of a rational sequence of their execution (Akincza
and Sawilow, 2011; Bielska and Kupidura, 2013; Witkowska, 2019).
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Figure 3. Organizational chart of land use and agricultural planning at
the local level (Source: Own study)

In addition, according to Pijanowski et al. (2021), land use and agri-
cultural work should become a key strategy for preparing rural
spaces for progressive climate change. However, despite numerous
functionalities and properties characterized by LUAP, which can
positively impact proper space management, especially those re-
lated to rural areas, the Polish legislation lacks statutorily defined
relations between land use and agricultural plans and other spatial
and strategic planning instruments.

The correlation and interdependence of these documents are
essential for rationalizing agricultural production space and sus-
tainable and multifunctional development of rural areas. Therefore,
land use and agricultural plans should be regulated by law as soon
as possible. This would establish a legal basis for defining the proce-
dure for their adoption, analogous to the process of drawing up the
General Plan or the local plan, making them mandatory documents
for each rural and urban-rural commune.

Funding for implementing municipal land use and agricul-
tural plans or village land use and agricultural projects can be
provided from the municipal budget, the budget of the Provin-
cial Self-Government, the state budget, and the European Union
(Witkowska, 2019).

In Poland, good practice in drawing up land use and agricultural
plans is held by the Lower Silesian Office of Geodesy and Agricul-
tural Areas in Wroctaw (Geoportal Lower Silesia, 2022).

3.2 Diagnosis of the current state in the Commune of
Rézan

The diagnosis of the current state of the socio-economic, envi-
ronmental, and spatial factors presented below contains synthetic
results of the research, most significant, in the opinion of the au-
thors, from the point of view of possibilities for multifunctional and
sustainable development of the examined area. The diagnosis of
the current state was carried out only for the rural part of the Rézan
commune.

Assessment of Agricultural Production Space

The land use structure is dominated by agricultural land, which
occupies 63.26% of the total area of the rural part of the commune.
The second largest land use group is forest land, which occupies
31.59% of the total area. Detailed data on the land use structure are
presented in Table 1. The signs given in Table 1:

- Agricultural land:

— R:arableland

— S:orchards

— L: meadows

— Ps: pastures

— Br: built-up agricultural land
— Wsr: land under ponds
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Figure 4. Quality of arable land and grassland in the individual precincts
of the R6zan commune (Source: Own study)

— W: land under ditches
— Lzr: wooded and shrub land on agricultural land
— N:wastelands

- Forest land:

— Ls: forests
— Lz: wooded and shrub land

+ Built-up and urbanized land:

— B:residential areas

— Ba: industrial areas

— Bi: other built-up areas

— Bp: areas designated for development
— dr: roads

From the point of view of agricultural development, soil classifi-
cation of land, which determines the quality of soils in terms of their
use value, is of fundamental importance in the production and de-
velopment of crops (Sktodowski, 2014). When assessing the quality
of the soil environment in the commune of R6zan, the arable land of
classes IITa—IIIb and grassland of class III were considered the best.
The arable land of classes IVa—IVb and grassland of class IV were
considered medium quality, and the arable land of classes V-VIz
and grassland of classes V—VI were considered the weakest. Based
on the analysis of the data on soil quality, it should be concluded
that the commune is characterized by average conditions for plant
and animal production. The most favourable soil conditions are
found in the farms located in the northern part of the commune. In
contrast, the lowest quality land is found mainly in the area located
by the Narew River valley. The quality of arable land and grassland
expressed as the ratio of the number of converted hectares to their
total area for the individual precincts of the R6zan commune is
presented in Table 2, and the spatial differentiation of land quality
is shown in Figure 4.

Another key factor when assessing agricultural production
space is the area structure of farms. In the area of the commune
of R6zan (rural area including the town of R6zan, there are 397
farms, with a total area of 5149.75 ha (Statistics Poland, 2023b)).
The average size of a single farm is 12.97 ha. The most considerable
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Table 2. The quality of arable land and grassland expressed as the ratio
of the number of converted hectares to their total area for the
individual precincts of the R6zan commune (Source: Own study
based on the land and building registry - as of April 2022)

Number Ratio of number of
Arable and of com- comparative

No. Precinct grassland parative fiscale hectare to

name areas (ha) fiscale arable and
hectare grassland areas

1 Chelsty 528.02 138.92 0.26

2 Chrzczonki 160.90 141.25 0.88

3 Dabréwka 248.11 60.42 0.24

4 Dyszobaba 245.82 146.48 0.60

5 Dzbadz 459.96 194.86 0.42

6 Kaszewiec 144.96 27.52 0.19

7 Mitony 99.22 57.92 0.58

8 Mroczki- 203.03 08.84 0.49
Rebiszewo

9 Podborze 221.60 129.30 0.58

10 Zawady- 307.28 89.36 0.29
Ponikiew

11 Prycanowo 183.87 111.97 0.61

12 Szygi 319.33 139.40 0.44,

13 Zateze- 108.87 53.27 0.49
Eliasze

14 Zaleze- 161.51 120.95 0.75
Gartki

15 Zaleze- 71.29 48.98 0.69
Sedzieta

16 Zaleze 327.82 223.54 0.68
Wielkie

17 Zatuzie 432.96 361.21 0.83

18 Paulinowo 44,87 13.47 0.30

Total commune £4,269.42 2157.67 0.51

number of farms fall into the area group of 1 to 5 ha, constituting
37.3% of the total number of farms and occupying 11.7% (603.59
ha) of the total used land area. Agricultural properties, not included
in farm holdings, occupy 1.5% of the commune’s area, mainly old
farm plots primarily used for recreational purposes (Figure 5).

The area structure in the area of the commune of Rdzan is char-
acterized by the predominance of small and medium-sized farms,
which limits the possibilities for agricultural land use and affects
the inhibition of farm development. The size of a farm’s agricultural
land affects its productivity and production efficiency. According to
the report "The structure of Polish agriculture compared to the Eu-
ropean Union," prepared by the Foundation of the European Fund
for the Development of Polish Rural Areas and the Association of
Polish Economists, over 1.2 million farms in Poland (almost 90%
of all Polish farms, which use about 50% of the total land) do not
provide income satisfying the needs of farming families. The main
reason is, of course, the insufficient area of cultivated land, but also
the relatively low level of farming intensity (volume of production
per unit area) (Poczta and Rowinski, 2019).

The next factor limiting the development potential of agricul-
ture in the commune of Rézan is plot fragmentation. As noted by
Noszczyk and Chaba (2014), this is a widespread problem of spatial
structure in Poland, most often manifested by a substantial number
and small areas of plots, irregular shapes, and narrow and elongated
plots. The research on spatial shaping of land plots in Rézan in-
cluded just the analysis of their basic spatial-technical parameters:
number, area, width, and elongation.

The rural area of the commune of Rézan is divided into a total
of 7897 registered plots with a total area of 7267.81 ha. The assess-
ment of the spatial arrangement of the plots excluded those which,
according to the land and buildings register, constitute real estate
under roads and waters. A total of 7245 parcels with a total area of
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Figure 5. Quantitative structure of agricultural holdings in individual
area groups in the Rzan commune (Source: Own study based
on Statistics Poland (2023b))

6939.99 ha were included in the analysis.

The districts located by the Narew River valley have a sig-
nificantly higher number of registered plots. These areas offer
favourable conditions for the development of summer buildings,
leading to numerous real estate divisions for this purpose. The most
numerous group in the commune comprises plots with an area of
less than 0.30 ha. There are 4760 of them (51.9% of all plots), and
they occupy 452.74 ha, 6.52% of the total area. This group mainly
includes plots under built-up and urbanized land, but many agricul-
tural properties are also present. A detailed summary of the location
of registered plots is presented in Table 3.

Width is another parameter included in the spatial shape analy-
sis of the plot. Like area, this factor determines the land use pos-
sibilities and affects the cultivation costs. It is assumed that the
minimum width of a plot for tractor cultivation should be between
30 and 50 m (Gniadek, 2013). The most considerable number of
plots in the studied commune, as many as 4478 (61.81%), have
widths smaller than 30 m, unfavourable for mechanical cultivation.
They occupy an area of 1183.63 ha, which is 17.06% of the total area.

The last parameter subjected to the analysis of the spatial shape
of the plot is its elongation, measured by the ratio of width to length.
It is assumed that the optimum elongation of a plot with a minimum
area of 1 ha should be 1:5, while a higher elongation of the plot may
be acceptable, provided it is large enough (Gniadek, 2013). The anal-
ysis results of the elongation of registered plots in the commune
of Rézan were classified into five distinct groups. The first group
is represented by parcels with an elongation of 1:1—1:2, of which
there are 1202 total (16.59%), and which cover an area of 1541.07
ha (22.21%). This group includes built-up, forest, and agricultural
properties. For cultivation purposes, plots with such an elongation
are of little use due to less effective working time and increased
coastal losses. The most substantial number of plots (2051) has
an elongation between 1:2 and 1:5. Their total area is 2110.59 ha,
which represents 30.41% of the analyzed area. Properties with an
elongation of less than 1:4 should be considered inefficient for pro-
duction purposes. In contrast, 442 plots with an elongation ratio
greater than 1:4 can be considered nearly optimal. Another group
comprises plots with a ratio between 1:5 and 1:10, considered opti-
mal for cultivation purposes, provided they are large enough. There
are 1483 plots with a given elongation (20.47%), which cover an
area of 1564.74 ha (22.55%). The last two groups (parcels of land
with an elongation of 1:10—1:20 and > 1:20) include a total of 2509
parcels (about 35%), which cover about 25% of the total area. These
are mainly agricultural parcels that are characterized by over- or
under-elongation. Table 4 and Table 5 present characteristics of
the width and elongation of parcels of land.

Based on the studies on the spatial shape of the registered plots
of the commune of Rdzan, it can be concluded that the commune
has a defective spatial structure. It is characterized by many small
areas of plots and narrow and excessively elongated plots. Defi-
ciencies in the fundamental spatial and technical parameters of the
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plots of land limit agricultural production and reduce farm prof-
itability. However, they can also hinder the development of other
functions. Villages: Dabréwka, Dyszobaba, Kaszewiec, and Za-
tuzie are mainly characterized by an inappropriate spatial structure.
In these villages, there is an urgent need to reorganize the spa-
tial arrangement of plots and eliminate deficiencies in the spatial
structure. The current unfavourable land layout can be improved
through comprehensive land consolidation efforts.

Assessment of the commune’s provision of social, tourist and technical
infrastructure

The rural areas of the commune are characterized by a relatively
small number of social infrastructure facilities (Table 6). The town
of Rézan is the centre of the commune, providing it with admin-
istrative, educational, cultural, and social services. The town has
the following facilities: school facilities (kindergartens, primary
school, secondary school), a municipal office, a post office, medi-
cal facilities and pharmacies, a parish church, cultural and sports
facilities, a hotel, restaurants, and other public facilities.

The commune of R6zan offers favourable conditions for tourism
development, with its main attractions being the area’s natural
and landscape values and advantageous geographical location. The
picturesque Narew River valley, which is part of the Natura 2000
and ECONET-PL network of protected areas, plays a crucial role in
developing the commune’s tourist and recreational functions. It
is characterized by high natural and landscape values (high biodi-
versity, numerous oxbow lakes) and favourable conditions for the
development of active tourism, e.g., canoeing and fishing. Large
forest complexes are excellent places for walks, relaxation, and
picking mushrooms and forest fruits. Despite the high natural and
landscape values, the commune’s tourist infrastructure is only of
average quality.

A prevalent form of development in the commune is individual
recreational buildings (cottages). Summerhouses are mainly con-
centrated in the area of six villages: Dabréwka, Dyszobaba, Dzbadz
Chetsty, Kaszewiec, Paulinowo. Each village is characterized by its
proximity to the Narew River and the current local development
plan, except for Dgbréwka. The local plans of these villages des-
ignate numerous areas for recreational development but also, e.g.,
include land allocated for sports and recreational services or the
creation of cycle paths.

All villages in the commune of R6zan are supplied with water
from the water supply system. There are four water treatment sta-
tions in rural areas. The length of the distribution active water
supply network was 84.8 km in 2020 (Statistics Poland, 2023b).
The number of water supply connections leading to residential and
collective dwellings was 730, and the percentage of the rural popu-
lation using municipal water supply was 99.6%. Compared to the
water supply network, the sewerage network in the rural part of
the commune is insufficiently developed. The length of the active
sewerage network in 2020 was 4.7 km, to which 6.2% of residen-
tial buildings were connected and used by 9.3% of the total rural
population (Statistics Poland, 2023b). None of the villages in the
commune of R6zan has a gas grid connection, so the inhabitants of
the villages supply themselves with gas cylinders (exchange points
are located in a dozen places in the commune) or set up individual
gas tanks. However, according to the amendment to the Study of 12
February 2021, the construction of a 1st-degree reduction and mea-
surement station is planned in the town of R6zan. The distribution
of the gas network in the area of the commune of R6zan (Resolution,
2021), as well as several current conditions (e.g., political, economic,
planning, or environmental) allow us to assume that this task will
not be implemented in the next few years. The commune area has
no centralized heating network, and the inhabitants satisfy their
heating needs independently from individual sources.

The road network in the area of the commune of Rézan (accord-
ing to the SKDR layer from BDOT10k) consists of national roads
(9.93 km), county roads (26.18 km), municipal roads (50.85 km),
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Table 3. Characteristics of the area of cadastral plots in the individual precincts in the R6zan commune (Source: Own study based on the land and
building registry — as of April 2022)

No Precinct Plot < 0,30 ha (0,30 —1,00)ha (1,00 — 5,00)ha > 5,00 ha Total
. name area
Unit  Number Total Number Total Number Total Number Total Number Total
of plots areaof  of plots areaof  of plots areaof  of plots areaof  of plots area of
plots plots plots plots plots
pes./ha 394 4744 252 140.29 187 399.27 40 282.94 873 869.94
1 Chelsty o
Yo 4513 5.45 28.87 16.13 21.42 45.90 4.58 32.52 100.00 100.00
> Chrzczonki PeS/M@ 18 2.00 33 19.88 30 7531 12 90.07 93 187.25
% 19.35 1.07 35.48 10.62 32.26 40.22, 12.90 48.10 100.00 100.00
, pes./ha 1579 167.31 415 196.98 25 3735 - - 2019 4,01.64,
3 Dabrowka % 78.21 41.66 20.55 49.04 1.24 9.30 - - 100.00 100.00
4 Dyszobaba PeS/Pa 407 5459 175 9352 63 10186 2 3740 647 28737
% 62.91 19.00 27.05 32.54 9.74 35.45 031 13.02 100.00 100.00
5  Dzbadz pes./ha 613 73.10 139 78.47 155 377.72 14 93.14 921 622.44
3 % 66.56 11.74 15.09 12.61 16.83 60.68 1.52 14.96 100.00 100.00
. pcs./ha 231 32.93 180 104.77 31 57.05 12 226.15 454 420.90
6 Kaszewiec % 50.88 7.82 39.65 24.89 6.83 13.56 2.64 53.73 100.00 100.00
7 Miton pes./ha 7 1.08 12 714 22 58.35 6 L4142 47 110.99
v % 14.89 0.97 25.53 6.43 46.81 52.57 12.77 £40.02 100.00 100.00
3 Mroczki- pcs./ha 30 5.02 40 23.07 75 182.24 15 118.05 160 32837
Rebiszewo % 18.75 1.53 25.00 7.02 46.88 55.50 9.38 35.95 100.00 100.00
pcs./ha 50 6.86 48 27.53 76 176.33 6 38.75 180 249.46
9 Podborze
% 27.78 2.75 26.67 11.04 42.22, 70.68 3.33 15.53 100.00 100.00
10 Zawady- pcs./ha 41 6.12 54 32.66 145 354.09 39 323.55 279 716.42.
Ponikiew % 14.70 0.85 19.35 456 51.97 49.43 13.98 45.16 100.00 100.00
pes./ha 40 6.46 84 46.74 58 125.21 9 62.63 191 241.04
1 Prycanowo *,- 2094 2.68 43.98 1939 3037 51.95 41 2598  100.00  100.00
. pcs./ha 124 16.32 162 90.80 134 286.81 25 184.65 L45 578.57
12 Szygi
% 27.87 2.82 36.40 15.69 30.11 49.57 5.62 31.91 100.00 100.00
; Zaleze- pcs./ha 9 1.60 28 16.83 37 81.85 4 24.61 78 124.89
3 Eliasze % 11.54 1.28 35.90 13.48 4744 65.54 5.13 19.71 100.00 100.00
" Zateze- pcs./ha 8 1.59 22 13.86 38 93.92 8 66.80 76 176.17
Gartki % 10.53 0.90 28.95 7.87 50.00 53.31 10.53 37.92 100.00 100.00
15 Zateze- pes./ha 12 1.65 25 14.26 22 48.52 3 22.93 62 8736
Sedzieta % 19.35 1.89 40.32 16.32 35.48 55.54 4.84 26.25 100.00 100.00
16 Zateze pcs./ha 43 7.32 93 56.14 113 240.45 9 59.82. 258 363.72
Wielkie % 16.67 2.01 36.05 15.43 43.80 66.11 3.49 16.45 100 100.00
y . pcs./ha 55 8.33 40 2634 167 375.80 35 689.40 297  1099.86
7  Zaluzie
% 18.52 0.76 13.47 2.39 56.23 34.17 11.78 62.68 100.00 100.00
18 Paulinowo piS-/ha 99 13.03 49 2471 16 28.55 1 733 165 73.61
o 60.00 17.70 29.70 33.57 9.70 38.78 0.61 9.95 100.00 100.00
pes./ha 3760 45274 1851 1013.98 1394  3100.65 240  2372.62 7245  6939.99

Total commune % 51.90 6.52 25.55 14.61 19.24 44,68 331 34.19 100.00 100.00
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Table 4. Characteristics of the width of cadastral plots in the individual precincts in the R6zan commune (Source: Own study based on the land and
building registry — as of April 2022)

A Plot

No. P;%crgl:t width <30.00m 30.01-50.00 m 50.01-80.00 m >80.00 m Total
Unit  Number Total Number Total Number Total Number Total Number Total
of plots areaof  of plots areaof  of plots areaof  of plots areaof  of plots area of
plots plots plots plots plots
1 Chelst pes./ha 456 115.54 211 153.47 103 19756 103 40336 873  869.94
y % 52.23 13.28 2417 17.64 11.80 22.71 11.80 4637 100.00 100.00
2 Chrzczonki pes./ha 27 9.59 26 2379 14 38.28 26 115.60 93 187.25
% 29.03 5.12 27.96 12.70 15.05 20.44 27.96 61.73 100.00 100.00
3 Dabréwka pes./ha 1780 272.37 149 51.98 58 37.66 32.00 39.62 2019 401.64
3 % 88.16 67.82 738 12.94 2.87 9.38 1.58 9.87 100.00 100.00
pcs./ha 558 179.39 68 47.88 12 15.25 9 44,84, 647 28737
4 Dyszobaba % 86.24 62.43 10.51 16.66 1.85 5.31 139 15.60 100.00 100.00
5 Dzbadz pcs./ha 530 108.29 251 130.51 84 166.69 56 216.95 921 622.44,
3 % 57.55 17.40 27.25 20.97 9.12 26.78 6.08 34.86 100.00 100.00
6  Kaszewiec pes./ha 348 1149 55 29.27 24 17.70 27 262.44 454 420.90
% 76.65 26.49 12.11 6.95 5.29 4.21 5.95 62.35 100.00 100.00
7 Miton pes./ha 10 3.95 14 16.58 8 14.61 15 75.85 47 110.99
y % 21.28 3.56 29.79 14.94 17.02 13.16 31.91 68.34 100.00 100.00
3 Mroczki- pcs./ha 40 15.72 37 36.96 29 46.67 54 229.02 160 32837
Rebiszewo % 25.00 479 23.13 11.25 18.13 14.21 33.75 69.75 100.00 100.00
9  Podborze pes./ha 64 30.94 54 55.85 45 95.22 17 67.46 180  249.46
% 35.56 12.40 30.00 22.39 25.00 38.17 9.44, 27.04 100.00 100.00
10 Zawady- pcs./ha 47 17.40 46 50.84 70 133.49 116 514.69 279 716.42.
Ponikiew % 16.85 2.43 16.49 7.10 25.09 18.63 41.58 71.84 100.00 100.00
pes./ha 63 21.28 58 44.89 29 36.19 41 138.68 191 241.04
1 Prycanowo % 32.98 8.83 30.37 18.62 15.18 15.02 21.47 57.53 100.00 100.00
12 Szvei pcs./ha 169 47.25 100 92.70 89 122.33 87 316.29 L45 578.57
Ve % 37.98 8.17 22.47 16.02 20.00 21.14 19.55 54.67 100.00 100.00
; Zateze- pcs./ha 20 8.62 19 22.58 19 2833 20 65.36 78 124.89
3 Eliasze % 25.64 6.90 24.36 18.08 24.36 22.69 25.64 52.33 100.00 100.00
" Zateze- pcs./ha 18 14.67 17 20.93 15 29.07 26 111.50 76 176.17
Gartki % 23.68 8.33 22.37 11.88 19.74, 16.50 34.21 63.29 100.00 100.00
15 Zateze- pes./ha 14 5.55 17 7.95 13 16.73 18 57.13 62 87.36
Sedzieta % 22.58 6.35 27.42 9.10 20.97 19.15 29.03 65.39 100.00 100.00
16 Zateze pcs./ha 89 49.81 76 67.65 39 58.85 54 187.41 258 363.72
Wielkie % 34.50 13.69 29.46 18.60 15.12 16.18 20.93 51.53 100 100.00
17 Zatuzie pes./ha 146 150.38 103 22716 18 65.87 30 656.45 297  1099.86
7 % 49.16 13.67 34.68 20.65 6.06 5.99 10.10 59.68 100.00 100.00
. pes./ha 99 21.40 33 10.24 20 10.57 13 31.39 165 73.61
18 Paulinowo % 60.00 29.07 20.00 13.01 12.12 14.36 7.88 £42.65 100.00 100.00
pes./ha 4478 1183.63 1334 1091.23 689 1131.08 74t 3534.06 7245  6939.99

Total commune % 61.81 17.06 18.41 1572 951 1630 10.27 5092 10000  100.00
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Table 5. Characteristics of the elongation of cadastral plots in the individual precincts in the R6zan commune (Source: Own study based on the land
and building registry — as of April 2022)

Plot
Precinct elonga- 1:1-1:2 1:2-1:5 1:5—-1:10 1:10—1:20 >1:20 Total

No. " hame tion
Unit Number Total Number Total Number Total Number Total Number Total Number Total
of area of area of area of area of area of area
plots of plots of plots of plots of plots of plots of
plots plots plots plots plots plots
1 Chelsty pcs./ha 158  109.87 283  338.09 206  223.19 150  154.35 76 Lbbily 873  869.94
% 18.10 12.63  32.42 38.86  23.60 25.66 1718 17.74 871 5.11 100  100.00
5> Chrzezonki  Pe/M@ 16 2029 31 6598 32 6514 10 3244 4 3.40 93 18725
% 17.20 10.84 3333 3523  34.41 3479  10.75 17.33 430 1.81 100  100.00
3 Dabréwka pcs./ha 194 3533 432 76.12 424 10278 463 79.77 506  107.62 2019  401.64
3 % 9.61 8.80 2140 18.95 2100 2559  22.93 19.86  25.06 26.80 100  100.00
4 Dyszobaba pcs./ha 48 37.61 136 39.26 141 57.14 115 49.71 207 103.64 647 28737
¥ % 7.42 13.09  21.02 13.66 2179 19.88 17.77 1730  31.99 36.07 100  100.00
5  Dzbadz pes./ha 299 8027 327  164.85 139 21170 86 106.04 70 59.57 921 622.44
4 % 32.46 12.90 35.50 26.49 15.09 34.01 9.34 17.04 7.60 9.57 100  100.00
6 Kaszewiec pcs./ha 52 134.19 131 164.33 89 32.54 105 55.64 77 34.21 454 420.90
% 11.45 31.88 28.85 39.04 19.60 773 2313 13.22  16.96 8.13 100  100.00
7 Milon pcs./ha 7 20.27 19 53.93 6 15.21 12 19.74 3 1.84 47 110.99
v % 14.89 1826  40.43 4859 1277 1371  25.53 17.79 6.38 1.65 100  100.00
3 Mroczki- pcs./ha 23 18.00 62  169.09 48 101.10 21 33.72 6 6.47 160 32837
Rebiszewo % 14.38 548 3875 51.49  30.00 30.79 13.13 10.27 3.75 1.97 100  100.00
9  Podborze pes./ha 40 22,65 45 6836 43 9155 37 5232 15 1459 180  249.46
% 22.22 9.08 25.00 27.40 23.89 36,70  20.56 20.97 833 5.85 100  100.00
10 Zawady- pcs./ha 72 171.64 105 263.55 60 191.56 35 81.78 7 7.89 279  716.42
Ponikiew % 25.81 23.96  37.63 36.79 2151 2674  12.54 1142 2.51 1.10 100  100.00
1 Prvcanowo Pcs/ha 32 4162 74 11638 39 4952 28 25.60 18 7.93 191 24104
¥ % 16.75 17.27 3874 4828  20.42 20.54  14.66 10.62 9.42 3.29 100  100.00
12 Szvei pcs./ha 78 143.13 141  185.63 95 158.88 66 60.21 65 30.72 445 57857
Ve % 17.53 2474 31.69 32.08 2135 27.46  14.83 10.41  14.61 5.31 100  100.00
B Zateze- pcs./ha 16 34.35 26 34.59 16 28.20 19 27.01 1 0.74 78  124.89
Eliasze % 20.51 2750 3333 27.70 2051 2258 2436 21.62 1.28 0.59 100  100.00
" Zateze- pcs./ha 16 25.47 28 66.58 16 4,8.02 9 12.16 7 23.95 76 176.17
Gartki % 21.05 14.46  36.84 37.79  21.05 27.25 1184 6.90 9.21 13.59 100  100.00
15 Zateze- pcs./ha 20 14.09 18 38.22 16 29.78 3 2.77 5 2.50 62 87.36
Sedzieta % 32.26 16.12  29.03 4375  25.81 34.09 4.84, 3.17 8.06 2.86 100  100.00
16 Zateze pcs./ha 29 26.01 87 162.01 64  101.05 46 50.55 32 2411 258  363.72
Wielkie % 11.24 715 3372 L4554 24.81 27.78 17.83 13.90 12.40 6.63 100  100.00
17 Zatuzie pcs./ha 41 57491 46 78.48 32 51.08 64  177.29 114  218.10 297  1099.86
% 13.80 52.27 15.49 714 10.77 4.64 2155 16.12  38.38 19.83 100  100.00
18 Paulinowo pcs./ha 61 3138 60 25.13 17 6.32 22 10.50 5 0.29 165 73.61
% 36.97 42.63 3636 34.13 1030 859  13.33 14.26 3.03 0.39 100  100.00
Total commune pes./ha 1202 1541.07 2051 211059 1483 1564.74 1291 1031.60 1218 691.99 7245 6939.99
% 16.59 2221 2831 30.41  20.47 22,55 1782 14.86  16.81 9.97 100  100.00
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Table 6. Social infrastructure of the individual precincts of the R6zan commune (Source: Own study based on data from the Commune Office and

field inventory — 12.04.2022)

No. Precinct Church, Village Playground  Fitness  Playing Fire Shop Hotel, Petrol
chapel community equip- field Brigade bar, station
room / fire ment restau-
station rant

1 Chelsty X X X X

2 Chrzczonki

3 Dabréwka

4 Dyszobaba X X X

5  Dzbadz X X X X X

6  Kaszewiec X

7  Milony X

8  Mroczki-Rebiszewo X X X X

9 Paulinowo

10  Podborze X X X

1 Prycanowo

12 Szygi X X X X

13  Zaleze-Eliasze X

14  Zaleze-Gartki X X

15  Zaleze-Sedzieta X X

16  Zaleze Wielkie X X X X
17 Zatuzie X X X X X X

18  Zawady-Ponikiew X
Total commune 1 7 8 11 6 4 2 1 1

other roads (197.58 km) — Figure 6. The total length of all roads is
284.5¢4 km. The road network analysis in terms of surface shows
that there are 73.08 km of hard-surfaced roads (including 72.50 km
of bituminous pavement), a total of 28.59 km of gravel paved roads,
and 182.87 km of dirt roads.

Potential for the development of individual areas of the R6Zan com-
mune

On the basis of the analysis and diagnosis of the existing state of
the commune of Rdzan, the main potential for the development of
each precinct has been identified, as shown in Table 7.

3.3 General guidelines for the commune’s land use and
agricultural plan and discussion

Based on the results of the conducted analyses and the established
potential for village development, proposals have been prepared for
theland use and agricultural plan for the rural areas of the commune
of Rézan, especially those with a defective structure of registered
plots and farms.

i. Duetothe unfavourable structure of plots and farms, the basic
land use and agricultural procedure is recommended for land con-
solidation and subsequent post-agrarian development (compre-
hensive land consolidation). The implementation of consolidation
work is regulated by the Act of 26 March 1982 on land consolida-
tion and exchange (Act, 1982). The scope of consolidation, along
with post-consolidation development, encompasses several land
use and agricultural procedures possible as part of one project.
Through rational planning and execution, these actions can bring
many beneficial changes in rural areas. In this context, rational
planning and implementation involve creating opportunities for
the proper organization of farms while preserving the natural
environment and striving for the comprehensive spatial devel-
opment of a given locality, resulting from the implementation
of the findings of planning documents. The land consolidation
process facilitates the rational organization of space, allowing us
to fully utilize the agricultural potential. On the other hand, in
areas with an unfavourable spatial structure, which are addition-
ally characterized by a low potential for agricultural development
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Figure 6. Roads according to their ownership status in the Rdzan
commune (Source: Own study based on BDOT10k and the
WMTS service of viewing raster topographic maps for Poland
(geoportal.gov.pl))
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Table 7. Development potential of the individual precincts of the R6zan commune (Source: Own study)
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No. Precinct name Proposed directions  Percentageof  Percentage Percentage of Percentage Ratio of number
of development agricultural of forests best quality share of plots of comparative
land [%] [%] soils [%] over 5 ha [%] fiscale hectare to
arable and
grassland areas
1 Chelsty housing (including 65.12 29.15 - 4.58 0.26
residential). tourism
and recreation
2 Chrzczonki agriculture 903 6.10 23.55 12.90 0.88
3 Dabréwka housing (including 66.85 25.59 - - 0.24
residential). tourism
and recreation
4 Dyszobaba housing (including 81.91 4.33 10.47 031 0.60
residential). tourism
and recreation.
agriculture
5 Dzbadz housing (including 73.59 16.88 7.01 1.52 0.42
residential). tourism
and recreation
6 Kaszewiec housing (including 35.56 55.97 - 2.6/ 0.19
residential). tourism
and recreation‘
7  Milony agriculture 92.45 5.46 0.53 12.77 0.58
8  Mroczki- agriculture. forest 63.99 33.48 0.89 9.36 0.49
Rebiszewo management
9 Paulinowo residential. touristic 46.81 15.56 - 0.61 0.30
and recreational
10  Podborze agriculture 88.90 7.75 11.09 333 0.58
11 Prycanowo agriculture 78.48 19.12 6.31 471 0.61
12 Szygi agriculture. forest 56.22 4138 - 5.62 0.44
management
13 Zaleze-Eliasze agriculture 91.68 5.63 - 5.13 0.49
14  Zateze-Gartki agriculture 94.20 4.33 4.30 10.53 0.75
15  Zaleze-Sedzieta agriculture 83.39 10.75 - 4.84 0.69
16  Zateze Wielkie agriculture 93.59 4.68 3.81 3.49 0.68
17  Zatuzie housing. agriculture. 41.41 57.14 6.29 11.78 0.83
forest management
18 Zawady- forest management 43.41 54.31 0.57 13.98 0.29
Ponikiew

(poor soil quality, low share of agricultural land), the process of
land consolidation may facilitate the arrangement of space for
the development of non-agricultural functions. Moreover, the
introduction of environmental programs contributed to the af-
forestation of low-quality agricultural land where agricultural
production was unprofitable. The decline in agricultural land
should also be linked to unfavourable demographic processes,
including the ageing of the rural population and the migration
outflow from peripheral areas. In the areas affected, some farms
have been liquidated. The polarization of the agrarian structure
and intense pressure from other economic functions have led to
farmland shrinkage and changes in the share of particular land
categories (Wilkin et al., 2018). Such areas are often distinguished
by attractive natural and landscape values, a significant barrier
to consolidation work (Siuta and Zukowski, 2018). On the other
hand, these plots have favourable conditions for the development
of agritourism as well as the construction of recreational (holi-
day) and residential buildings, already under way on very narrow
plots of land. Consequently, this may lead to further aggravation
of spatial chaos. As Bielska (2012) notes, agriculture and other
non-agricultural functions have no chance to develop properly
without the redevelopment of space by means of land consolida-
tion. However, as Przegon (2007) adds, any land consolidation
should demonstrate a positive or neutral environmental effect.
Therefore, consolidation work must be included comprehensively
to safeguard and protect environmental values.

ii. Including neighbouring concessions with similar characteris-
tics and development potential in a single consolidation procedure
is a beneficial measure. This approach can reduce overall costs
since comprehensive land consolidation requires undertaking
holistic and comprehensive measures that consider the needs of
neighbouring villages and often extend beyond the boundaries of
one precinct (Bielska, 2012; Siuta and Zukowski, 2018). The ben-
efits that land consolidation and post-consolidation development
can bring (Dacko, 2006, Bielska, 2012; Bielska and Kupidura, 2013;
Land Management Plan, 2020) in rural areas include:

improving the distribution of land;

reducing the fragmentation of plots of land and adapting their
boundaries to the system of water drainage facilities, roads,
and relief;

the creation of compact agricultural land complexes, reduc-
tion of boundary losses, and additional production on land
previously used as balks;

improved conditions for fieldwork;

reduction of production costs and higher labour productivity
(reduced working time, increased income);

increased market value of plots of land and farms;
establishment of a functional network of agricultural trans-
port roads with appropriate technical parameters and surface
conditions, as well as providing each post-consolidation plot
with access to a public road;

improvement of water conditions (carrying out detailed land
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reclamation, modernization of watercourses and drainage
ditches);

creating conditions for the development of non-agricultural
sources of income (tourism and recreation, including agri-
tourism);

development of technical and social infrastructure, as the local
community indicates.

ifi. Interms of improving water conditions and water manage-
ment, the following measures should be considered:

1. Carrying out regular maintenance work along the entire
length of the natural watercourses in the commune. These treat-
ments should include cutting unnecessary trees and shrubs, mow-
ing grasses, de-silting and cleaning the channels and performing
other tasks conducive to facilitating the flow of water. The crit-
ical issue of keeping up-to-date data in the real estate cadastre
should also be highlighted. This is particularly evident in the
case of lands permanently covered by flowing waters (Hanus and
Benduch, 2023).

2. Considering the prohibitions and restrictions under the Water
Law of 20 July 2017 (Act, 2017) for areas at direct risk of flooding
and the principles of their development resulting from the pro-
visions of planning documents, e.g., low unmanaged greenery,
meadows, and pastures as the preferred form of land use, prohi-
bition of buildings intended for permanent human residence.

3. Carrying out an inventory of the technical condition of the
existing network of drainage ditches throughout the commune
to identify the need for investment work in the reconstruction,
modernization, and maintenance of drainage ditches. Reconstruc-
tion and modernization measures are recommended primarily for
drainage ditches in poor technical condition. They should include
cutting redundant trees and bushes, mowing grasses, clearing
overgrowth, and improving technical parameters, including pro-
filing and deepening ditch slopes and bottoms. In the case of
ditches in good technical condition, there is no need to carry out
reconstruction. It is only recommended that regular maintenance
work, mainly of mowing grasses and de-silting the bottom of the
channels, be carried out. Maintaining the network of drainage
ditches in good condition will result in proper regulation of water
relations in terms of irrigation of soils in dry periods and drainage
of excess water from excessively wet areas, thus minimizing the
risk of local flooding and inundation. In addition, culverts under
agricultural transport roads would need to be cleared or replaced.
4. Preserve existing, create new, and restore lost small reten-
tion reservoirs and keep them in good condition. Ponds, mid-
field ponds, and other small water bodies perform several critical
ecological functions (Dudzinska et al., 2016; Farmer, 2020), the
primary one being to increase local water retention, manifesting
itself in water storage and slowing down runoff, which is par-
ticularly important in the face of ongoing climate change and
intensified extreme weather phenomena. In turn, during periods
of drought, they have a beneficial effect on the water relations of
adjacent land by recharging groundwater, which improves the
moisture content of soils and prevents them from becoming ex-
cessively dry. Furthermore, small retention reservoirs diversify,
enrich the rural landscape, and increase biodiversity, with mid-
field ponds being a critical habitat for many animal species. In
addition, the ponds within the village development have recre-
ational potential which could be exploited through their restora-
tion (cleaning up the area around the reservoir, desludging the
bottom and slopes of the reservoir, making fortifications to the
foot of the slope and the slopes of the reservoir) and then ap-
propriate development (e.g., nature trails, gazebos, small size
architecture, lighting, designated fishing spots).

iv. To preserve, enhance, and adequately protect the natural and
landscape values, the following is proposed:

1. To continuously strive to preserve the natural values of the

legally protected areas in the study area (commune) designated as
a Natura 2000 area by strictly enforcing the protection principles.
2. To carry out a detailed natural inventory, including in par-
ticular the areas valuable in terms of nature and predisposed to
be covered by legal protection, as well as in terms of a precise
inventory of plants and animals occurring in the entire commune,
allowing for the determination of a specific number of protected
plant and animal species and the specification of their primary
feeding and breeding sites.

v. To properly shape the natural environment and protect agri-
cultural land in the commune, the following is recommended:

1. Proper protection and prohibition of development and af-
forestation of agricultural land of high quality and suitability for
agriculture (soil quality class III) and limitation of change of use
for non-agricultural purposes of agrarian land of class IV.

2. Carrying out appropriate agrotechnical procedures (cultivat-
ing fields across or diagonally to the slopes, carefully selecting
crop species, avoiding monocultures, using catch crops and inter-
crops) and creating margins of dense grass and shrub vegetation
to counteract erosion processes.

3. Afforestation of forest enclaves, inferior quality soils (classes
V, V1, and VIz) where agricultural production is unprofitable, land
set aside, and covered with trees and shrubs forming complexes
with existing forests. In planned afforestation, efforts should fo-
cus on creating large and compact forest complexes, levelling the
agroforestry border, and rationally shaping the forest edge zone.
The agroforestry border separates areas with different types of
use — agriculture and forestry (Eupinski, 2008). The proximity
of agricultural and forest areas may have a negative impact on
these areas. Such spatial interactions may contribute to a reduc-
tion in crop yields or lead to disturbances in the composition of
natural species in forest vegetation. To ensure that the degree of
conflict between the agricultural and forest ecosystems is as low
as possible, the priority is to shape the forest edge zone rationally,
for example, through planning a strip of low (shrub) vegetation,
creating a gentle transition between the agricultural and forest
complexes, or designing transport routes on the border of agri-
cultural land and forests. There are environmental and economic
arguments in favour of this solution (Lupinski, 2008). Together
with the land use and agricultural plan, a project of the agroforest
border should be developed, which will comprehensively deter-
mine the intended use of land for afforestation.

4. Preservation of existing and planning of new linear trees and
bushes along roads, natural watercourses, drainage ditches, and
balks. They perform an essential natural and aesthetic function,
increasing the environmental biodiversity and enriching the land-
scape of rural areas (Karg, 2003; Nowak-Rzasa, 2010). The above-
mentioned spatial forms also have a beneficial effect on the protec-
tion of agricultural land. They prevent wind and water erosion by
weakening the wind force and reducing surface water runoff. In
addition, they improve moisture conditions (increase soil reten-
tion), prevent snow drifts on roads, protect waters from pollution
from agricultural fields, and co-create a local network of ecologi-
cal corridors between natural ecosystems. The existing linear tree
and shrub plantings in the commune should be identified during
the field inventory and then designated for proper maintenance -
provided there are no significant limitations (e.g., they prevent
the proper flow of water in watercourses or ditches, or pose a
threat to traffic safety on the road). The plantings should form a
harmonious arrangement with other valuable natural elements.
When creating new tree and shrub belts, species characteristic of
the local landscape should be used.

vi. Interms of improving agricultural production space, the fol-
lowing are indicated:

1. Identify all changes in use and land set aside in the commune
and their development. Updating the land and building records



database is also crucial for the comprehensive use of this data
(Cienciata et al., 2023). Determining the development direction
for these lands should be preceded by a thorough analysis of their
location, the degree of vegetation cover, the type of use of adjacent
lands, and the intended use of the land as outlined in planning
documents. It is proposed that the set-aside areas located in the
village development zone, or its close vicinity should be excluded
from agricultural production for investment purposes by the ap-
plicable planning documents of the commune. It is recommended
to restore arable land and grassland areas that have been fallow
for a relatively short time for agricultural use, especially those
relatively well-located, surrounded by other arable land, and on
soils of better quality than classes VI and VIz. Restoring land to
agricultural use will require appropriate maintenance (e.g., cut-
ting out growing vegetation) and agrotechnical measures (e.g.,
discing, cultivating, ploughing, harrowing). In turn, the land
set aside for afforestation should be earmarked for land that has
not been cultivated for an extended period, overgrown with trees
and shrubs, located close to existing forest areas or in forest en-
claves, and on soils of extremely poor quality where agricultural
production is unprofitable.

2. Development of wasteland depending on its potential:

- wastelands characterized by natural usefulness (e.g., by in-
creasing biodiversity) and landscape values, such as natural,
water-filled depressions — left in their current natural use;
wasteland constituting forest enclaves or located near forest
areas — afforestation or leaving for natural succession;
wasteland located in the village development zone, e.g. exist-
ing ponds — development for recreation;

- wasteland within the development area — intended for invest-
ment purposes by the applicable municipal planning docu-
ments.

3. Reclamation of areas requiring this procedure, e.g. sand and
gravel excavations.

vii. In order to create more favourable economic conditions in
agriculture, there is a need to rationally shape the agricultural
transport road network. As part of this assumption, it would be
necessary to undertake activities related to the reconstruction
and modernization of roads. The need to implement improve-
ment work should result from a previously conducted qualitative
and quantitative inventory of existing roads. Road modernization
should primarily provide appropriate technical parameters (in-
cluding widening the road lane) and hardening the surface. First,
improving the roads that are most exposed to loads and high
traffic intensity of agricultural vehicles and machines would be
necessary. The reconstruction and modernization of agricultural
transport roads should be complemented by activities related to
modernizing culverts on drainage ditches and the design and
arrangement of roadside trees and shrub strips (on one or both
sides). Moreover, the modernization of the agricultural transport
road network, which has been developed comprehensively, may
be used to designate new tourist routes. Creating a functional net-
work of agricultural transport roads may be one of the corrective
actions carried out as part of comprehensive land consolidation
work.

viii. Planning the exclusion ofland fromagricultural use for invest-
ment purposes, including residential, recreational, and service
development, by the goals and principles in the primary planning
documents shaping the commune’s spatial policy.

ix. Inorder to improve the quality of life and expand infrastruc-
ture in the countryside, a field inventory should be carried out,
and numerous consultations should be organized with represen-
tatives of the Commune Office and the local community of each
village in order to jointly determine the existing problems and
learn about the expectations and most essential needs of residents
in terms of providing social and technical infrastructure. Exam-
ples of investments in the field of village renewal may include,

Bielskaetal., 2024 | 123

among others, the modernization of municipal and district roads,
the construction of sidewalks and bicycle paths, the renovation of
village community centres and fire stations, the construction of a
sewage system, and the construction or modernization of sports
fields and playgrounds. Sources of financing activities aimed at
improving the quality of life in the countryside through the con-
struction and modernization of social and technical infrastructure
may include funds obtained from the commune’s funds, provin-
cial and government subsidies, or from European Union funds,
among others.

X. Aspartof the development of the tourist and recreational offer,
it is proposed to consider the following activities:

1. The construction of a network of hiking and bicycle trails in
the commune will connect the commune’s most critical areas
and natural and landscape objects. This assumption also includes
constructing a network of connected bicycle paths, which will
continue in neighbouring communes.

2. Arrangement of recreational and camping areas with ele-
ments of small scale architecture along the planned tourist routes.
Information boards marking rest areas and educational boards
with maps and descriptions of places and facilities attractive in
nature, landscape, and culture should also be placed along the
trails.

3. Supporting agritourism activities as a form of recreation for
potential tourists. The development of agritourism can signifi-
cantly enrich the commune’s recreational and accommodation
offer for visitors and become an additional source of income for
farmers. Special meetings should be organized with rural resi-
dents about the prospects and benefits of running agritourism
activities, and information and assistance should be provided in
obtaining financial aid for the launch and development of agri-
tourism farms (e.g., under the Common Agricultural Policy under
the LEADER initiative).

4. Improving the tourist accommodation base in attractive
towns and building a network of hiking and cycling trails through-
out the commune. The local plans of individual districts specify
several locations with service functions, including trade and cater-
ing permits. By the principle of sustainable development, invest-
ments based on eco-development, harmoniously integrated with
the surrounding space and nature, should be promoted.

The implementation of the aforementioned assumptions for the
land use and agricultural plan of rural areas of the commune, es-
pecially those with an unfavourable spatial structure of plots and
farms, will contribute to the sustainable and multifunctional devel-
opment of rural areas in the field of agriculture, forest management,
non-agricultural functions and improvement of the condition of
the natural environment. The document will develop the goals and
directions of activities specified in the commune’s planning docu-
ments and will comprehensively regulate spatial planning issues
in rural areas. It should be noted that it will only be possible to
carry out a portion of the land use and agricultural work included in
the land use and agricultural plan simultaneously across the entire
commune, as it requires significant time and financial resources.
As a result, the task of each plan is also to determine the degree
of demand for land use and agricultural work in individual areas
and to establish a rational sequence in implementing individual
solutions.

4 Summary and Conclusions

The takeover of land from agriculture or forestry by other eco-
nomic sectors should be considered a natural consequence of socio-
economic development (Aliyu etal., 2020). What is disturbing, how-
ever, is that virtually continuously since the mid-1990s, mainly
agricultural lands with high utility values have been used for pur-
poses unrelated to producing agri-food raw materials. Legal provi-
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sions protecting these valuable resources, which co-create natural
capital, are ineffective in practice (Wilkin et al., 2018). One of the
possible, and at the same time, available tools for quickly and effec-
tively taking the necessary corrective actions is the preparation of
agrarian plans for municipalities.

The area of agricultural land in the Masovian Voivodeship, sim-
ilarly to the entire country, is decreasing, and this decline is ac-
celerating. This process is related to the takeover of agricultural
land for residential development, among others. Continuing this
trend may permanently and irreversibly reduce the agricultural
production potential of the region. The widespread construction of
roads, primarily national and provincial roads, causes deterioration
of traffic conditions.

The internal conditions of Mazovia, and above all, the enormity
of needs in the field of shaping rural space, necessitate the devel-
opment of land use and agricultural plans in the communes of the
Masovian Voivodeship.

Based on the analyses and the described conditions and direc-
tions of rural areas development in the example of the R6zan com-
mune, it should be stated that a rational, long-term spatial policy
depends on local governments. Effective coordination of spatial
planning at the local level, setting the overarching directions and
principles for spatial development in municipalities, and ensur-
ing good quality planning documents may help to mitigate the
unfavourable trend of agricultural land loss.

As shown in this study, the R6zan commune, as well as the en-
tire region of Mazovia in which the commune is located, is highly
diverse and has an unfavourable agrarian structure, with its main
weakness being the fragmentation of the area structure of farms.
Moreover, many villages have fragmented and excessively elon-
gated plots, which adversely affect the efficiency of agricultural
production and may have a negative impact on the value of farms
and individual plots when they are put up for sale (Bielska, 2012).

The example of the R6zan commune also highlights the impor-
tance of conducting a reliable analysis of the existing situation for
the development of agriculture in particular, and more broadly, of
rural areas. Based on the analysis, actions aimed at their develop-
ment should be proposed.

To sum up, the analysis carried out in the R6zan commune and
the experience of Lower Silesia, as well as Mazovia, allow us to
conclude that:

+ Theland use and agricultural plan can be an excellent tool for the
comprehensive implementation of spatial planning regulations
for rural areas while effectively supporting the implementation
of the provisions of planning documents. Therefore, compre-
hensive spatial planning in rural areas should be carried out
based on closely related land use and agricultural plans, local
spatial development plans, and other planning studies.

+ The critical means of preparing rural space for ongoing struc-
tural changes should be land use and agricultural activities.

+ Due to the broad scope of information and the role of land use
and agricultural plans, they should become legally regulated
documents and be obligatory for every rural and urban-rural
commune.

- Anessential pointin the development of the land use and agricul-
tural plan is the field inventory, which should be comprehensive
and include all elements affecting rural areas’ development. An
exciting and increasingly popular solution for conducting an in-
ventory may be using uncrewed aerial vehicles (drones), which
enable quick and precise data collection, generating time and
economic savings.

- Rural areas in the Rzan commune require several land use and
agricultural measures, such as land consolidation, afforesta-
tion, and a functional network of agricultural transport roads
necessary to achieve primary goals and maximum benefits.

- Without an adequately shaped spatial structure, rural areas’ mul-
tifunctional and sustainable development is practically impossi-
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ble. Therefore, the initiative to arrange agrarian work should be
in the interest of the commune and its inhabitants.

- Land consolidation should be comprehensive, i.e., consider agri-
cultural, economic, and natural measures, which allows for im-
plementing most land use and agricultural work as part of one
procedure.

- Systematic and comprehensive development of rural areas is
only possible if land use and agricultural work is consistently
performed in a rationally defined sequence. Therefore, one of
the tasks of the land use and agricultural plan is to determine
the level of demand for land use and agricultural work for each
registration district covered by the study.

Additionally, and equally important for local governments at
all levels, the arrangements included in the commune’s land use
and agricultural plan may constitute the basis for applying for co-
financing projects from the Common Agricultural Policy funds,
particularly for obtaining EU funds for work related to the transfor-
mation of agricultural production space.

However, it should also be considered that there is a need to
obtain financial resources to develop these plans. Another limita-
tion to the rapid implementation of the proposed solutions related
to development of the land use and agricultural plan in each com-
mune may be the administrative and legal procedures, as well as the
time required to carry them out. It is worth noting that currently,
the land use and agricultural plan should consider the provisions
of the general plan of the commune, which will require updating.
Obtaining specialists in this field who could responsibly perform
the implementation work may also be a significant challenge. Ac-
cording to the authors, the listed limitations and challenges can be
slowly removed, but research in this area should undoubtedly be
continued, focusing on the use of machine learning to improve the
analytical and design work necessary to develop the land use and
agricultural plans, among others.
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