





ALFA

separated. These possible connections require further ecological
and field verification, but they were less visible when individual
landscape elements were considered only as separate land-use
categories. An example of fragmented landscape relationships in
north-western Nitra is shown in Fig. 3. A similar spatial disconti-
nuity in the southern part of the city is illustrated in Fig. 4.

Third, landscape structures influenced the possible configuration
of future development. When water systems, terrain, vegetation,
ecological relationships, and open spaces were analysed before
development areas, a different spatial logic became visible.

3/2026 (Vol. 31)

Development could then be considered in relation to landscape
continuity and existing environmental conditions, rather than
only according to available land, accessibility, and functional zon-
ing. In this approach, landscape does not act only as a restriction
on development. It can also help define where development
should occur, how its boundaries should be formed, and how new
urban areas should relate to surrounding open spaces and eco-
logical systems. The relationship between planned development
areas and existing landscape structures is illustrated in Fig. 5.

Fig. 2. Urban-landscape interface in a selected spatial context in Nitra, Slovakia. The figure illustrates the transitional relationship between built-up and non-built-
up areas, where urban, agricultural, ecological, infrastructural, and recreational functions overlap. The yellow dashed line indicates an analytically identified urban-
landscape interface and does not represent a statutory or fixed planning boundary. (Source: GIS Portal Mesta Nitra, 2026; Author, 2026)
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Fourth, many spatial conflicts identified at the local level were
connected with processes operating at wider scales. Interrup-
tions visible in individual locations were related to regional eco-
logical systems, city-wide transport infrastructure, industrial de-
velopment, agricultural land, and suburban growth. This finding
suggests that some local problems cannot be addressed only
through regulation of individual sites. Their solution may require
coordination between regional ecological systems, municipal
planning, local development regulation, and project-level inter-
ventions.

Fifth, the RbD process showed that the categories used to de-
scribe the territory influence which spatial relationships become
visible. Functional zoning clearly represents land use, develop-
ment areas, and regulatory boundaries. The landscape-oriented
analysis, in contrast, highlighted continuity, transitions, ecologi-
cal and hydrological processes, public-space relationships, and
connections across regional, urban, and local scales. The findings
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therefore do not suggest that one form of representation should
replace the other. Rather, they indicate that statutory planning
may benefit from combining regulatory land-use categories with
a broader landscape framework that makes cross-boundary rela-
tionships more explicit.

The resulting landscape-oriented spatial logic is summarised in
the conceptual framework shown in Fig. 6. The framework brings
together ecological corridors, blue-green infrastructure, public-
space connections, and development structures. It represents a
possible spatial organisation of these relationships and is not in-
tended as a statutory plan or as evidence of implemented perfor-
mance. Tab. 6 summarises the relationship between the prob-
lems identified in the statutory framework, the RbD evidence,
and the resulting findings.
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Fig. 3. Spatial fragmentation of landscape relationships in north-western Nitra. The figure identifies major landscape complexes with yellow dashed outlines, indus-
trial and transport areas acting as spatial barriers with red outlined and cross-hatched areas, and major transport infrastructure with thick red lines. Yellow dotted
arrows indicate potential directions of landscape reconnection identified through spatial analysis. These connections are indicative and require further ecological
and field-based verification. (Source: GIS Portal Mesta Nitra, 2026; City of Nitra, 2025a, Slovak Environment Agency, 2000, 2020; Author, 2026)
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Fig. 4. Interrupted landscape continuity in southern Nitra. Two major landscape complexes, identified by yellow outlines and cross-hatching, are separated by indus-
trial and transport barriers shown as red shaded areas. Yellow dotted arrows indicate potential directions for future landscape reconnection identified through
spatial analysis. These directions are indicative and require further ecological and field-based verification. (Source: GIS Portal Mesta Nitra, 2026; City of Nitra, 2025a,
Slovak Environment Agency, 2000, 2020; Author, 2026)
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Fig. 5. Relationship between planned development areas and existing landscape structures. The yellow dashed outlines indicate development areas whose spatial
configuration is influenced by surrounding landscape conditions, including open spaces, vegetation, water systems, terrain, and existing urban structures. The figure
illustrates how landscape relationships may inform the spatial extent and interface treatment of future development areas rather than acting only as development
constraints. (Source: GIS Portal Mesta Nitra, 2026; City of Nitra, 2025a; Author, 2026)

Tab. 6. Synthesis of the RbD findings. (Source: Author, 2026)

Problem identified

. RbD evidence Findin Scope of the findin,
in the statutory framework 8 P 8
Fixed representation Comparative mapping of interfaces with The interface can be represented Spatial proposition requiring translation
of the urban-landscape boundary  overlapping urban, agricultural, ecologi- as a spatial gradient with differentiated into regulatory categories.
cal, and recreational functions transition conditions.

Mapping of watercourses, forests, agri-  Fragmented elements contain latent
Fragmented landscape elements cultural structures, ecological elements, relationships relevant to future
and potential connections reconnection.

Spatial opportunity; ecological function-
ality requires further verification.
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Problem identified

in the statutory framework RbD evidence Finding Scope of the finding

Scenarios in which landscape systems Landscape can guide the configuration, Alternative planning logic, not a tested

Landscape used mainly as a constraint were mapped before development areas limits, and sequencing of development. implementation outcome.

Many local conflicts are produced
or intensified by processes operating
at wider scales.

Comparison of regional, municipal, and
local relationships

Local treatment of spatial conflicts Analytical finding sgppqrtmg cross-scale
coordination.
Planning language influences which spa-
tial relationships are recognised and
acted upon.

Functional categories dominate the rep- Comparison between land-use catego-
resentation of territory ries and relational design diagrams

Conceptual finding supporting comple-
mentary planning categories.

The landscape-oriented concept showed stronger spatial conti-
nuity, ecological connections, transition areas, public-space links,
relationships across scales, blue-green systems, and the use of
landscape to guide development. These principles were clearly
shown in both analysis and design outputs. Adaptability was as-
sessed more carefully. The concept included flexible transition
areas and multifunctional systems, but it did not include tested
monitoring, binding rules, or results from implementation. It
therefore showed potential for adaptation, but not a complete
adaptive planning system. The comparison does not prove that
the landscape-oriented approach is generally better. The statu-
tory plan has legal force and controls development. The RbD con-
cept has greater freedom to show relationships across bounda-
ries. The main result is that the two approaches have different
strengths and can support each other. The evidence-based com-
parison and the resulting scores for all eight criteria are pre-
sented in Tab. 7.

Tab. 7. Evidence-based comparative assessment of zoning-oriented and land-
scape-oriented planning. (Source: Author, 2026)

Statutory plan- Landscape-oriented

Criterion X ; Score . Score
ning evidence RbD evidence
USES and major
landscape elements
are rep‘res.ented, Continuities and reconnec-
. but their links to . .
Spatial tion opportunities are
L developmentand 1 . 2
continuity ublic-space sys- explicitly mapped across
P pace sy built and non-built areas.
tems are incon-
sistent.
Biocentres and bio-
corridors are iden- .
e Ecological elements
tified; several rela- . .
Ecological tionships remain and potential corridors are
1  integrated into the territo- 2

connectivity interrupted by de-
velopment and in-
frastructure.

rial scenarios and frame-
work.

Fig. 6. Landscape-oriented spatial framework for Nitra. The conceptual dia-
gram shows the potential integration of ecological corridors, blue-green infra-
structure, public-space connections, and development structures at the city
scale. It presents landscape as a possible organising framework for coordinat-
ing urban development and ecological relationships rather than as an imple-

The interface is
represented mainly

mented or statutory plan. (Source: City of Nitra, 2025b; Author, 2026) Usrcl;ar:iiln;- through functional 0 Tgflrtlizitteiz(()inszzrtlii a::d?;gfsr_ )
ape re boundaries and sp 8
tionship are explicitly developed.

4.3. Comparative assessment of the two planning approaches land-use categories.

Public spaces and

The same eight criteria and scoring rules were applied to both landscape elements Public-space connections
approaches. The comparison showed that the statutory planning Integration are present but are are integrated with land-
framework contains several landscape-oriented principles, but of public not consistently or- 1 scape and blue-green sys- 2
often only partly. Spatial continuity, ecological connectivity, pub- spaces  ganised as one con- tems in maps and the con-
lic-space integration, relationships across scales, and blue-green nected system. ceptual framework.
infrastructure were present through ecological systems, water- Formal plan

courses, parks, and other planning layers. Their wider influence amendments are Fleible transitions and mul-

on development remained limited. The relationship between the Adaptability possible, but adap- tifunctional systems are pro-

city and landscape received the lowest assessment in the statu- and resili- t“f’eeer(;‘l:’;é]t(‘);;gfhzr_‘d 0 posed, but no binding 1
tory approach because the interface was mainly represented ence nisms are not ex- or implemented adaptive
through fixed functional boundaries. Adaptability also received a plicit. mechanism is demonstrated.

low assessment because monitoring and feedback procedures

were not clearly defined. Landscape as a framework for develop- Multiscalar R€8ional ecological Regional, urban, and local

ment was weak because landscape mainly acted as protection or spatial rela- Si}l;z‘tle;ll:nanr;i gmcl;renxc 1 Z(e)frtlleocrézglipns;]r: ::sl;gzz 2
a limit, rather than as the main basis for organising growth. tionships ist, but their and conceptual model.
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Criterion St:‘ltutor.y plan- Score Landscape_-oriented Score
ning evidence RbD evidence
operational coordi-
nation is partial.
Water and vegeta-
tion components
Integration are represented Water, vegetation, ecologi-
of blue- across several 1 cal, and public-space sys- 2
greeninfra-  sectoral layers tems are combined in a co-
structure  without a unified herent territorial network.
spatial framework.
Landscape
Landscape primarily defines Landscape relationships
as a structur- protected areas, 0 guide the proposed configu- 2
ing frame-  constraints, and ration and limits of develop-
work conditions for de- ment.

velopment.

4.4. Results in relation to the research questions

The first research question asked how landscape is represented
in current planning instruments. The results show thatlandscape
is recognised through ecological stability, watercourses, forests,
agricultural land, vegetation, public spaces, and environmental
rules. The main weakness is the limited connection of these ele-
ments with development, transport, public space, and adapta-
tion. The second question concerned the differences between the
two approaches. The statutory framework begins with land-use
categories, regulations, and boundaries. The landscape-oriented
approach begins with relationships, continuity, transition areas,
and processes across scales. Each approach therefore makes dif-
ferent parts of the territory more visible. The third question
asked which principles can be transferred into planning practice.
The most relevant principles are a city-wide landscape frame-
work, managed transition areas, connected ecological and public-
space systems, blue-green infrastructure, and the use of land-
scape relationships to guide the location and sequence of devel-
opment. Their implementation depends on law, governance,
property, data, finance, technical verification, and monitoring.

5. Discussion

5.1. Complementary capacities of zoning-oriented and landscape-
oriented planning

The findings support a relational understanding of landscape
while also qualifying a simplified opposition between zoning-ori-
ented and landscape-oriented planning. The statutory frame-
work examined in Nitra does not ignore landscape. It protects en-
vironmentally valuable areas, incorporates the Territorial Sys-
tem of Ecological Stability, and represents watercourses, agricul-
tural land, forests, and public open spaces. The central limitation
lies elsewhere: these elements are only partially connected to the
wider configuration of development, mobility, public space, and
long-term transformation. The result is not an absence of envi-
ronmental planning, but a weak integration of its spatial relation-
ships into the dominant land-use logic.

This distinction is important because zoning-oriented and land-
scape-oriented planning perform different functions. Zoning pro-
vides legal certainty, identifies permitted and restricted uses,
protects public interests, and enables development control.
Landscape-oriented planning is stronger in representing conti-
nuity, gradients, processes, multifunctionality, and relationships
across administrative or functional boundaries. The comparison
therefore does not justify replacing zoning. It indicates that a stat-
utory plan may require an additional relational framework if eco-
logical, hydrological, public-space, and climate-adaptation
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systems are to influence the location, form, and sequencing of de-
velopment.

The Nitra case is consistent with the theoretical distinction be-
tween landscape as a protected object and landscape as working
infrastructure (Corner, 2006; Weller, 2006; Waldheim, 2016; Bé-
langer, 2017). The RbD scenarios made cross-boundary relation-
ships more explicit because they began with water, terrain, eco-
logical networks, open-space systems, and settlement interfaces
rather than with functional categories. At the same time, the sce-
narios lack the legal, financial, and institutional constraints em-
bedded in statutory planning. Their contribution is therefore di-
agnostic and propositional: they reveal relationships that can in-
form regulation, but they do not themselves constitute an imple-
mentable regulatory system.

The evidence-based scoring reinforces this interpretation. Partial
scores assigned to the statutory framework acknowledge that
ecological connectivity, public spaces, multiscalar relationships,
and blue-green elements are already represented. Stronger
scores assigned to the RbD framework indicate clearer spatial ex-
pression of these principles, not demonstrated superiority in im-
plementation. The lower score for adaptability in the landscape-
oriented concept is particularly significant. Flexible diagrams and
multifunctional systems do not amount to adaptive planning un-
less they are connected to monitoring, review procedures, re-
sponsible institutions, and binding or funded implementation
mechanisms.

5.2. Blue-green infrastructure, nature-based solutions, and adap-
tive capacity

The findings clarify the relationship between landscape-oriented
planning, blue-green Infrastructure, and nature-based solutions.
BGI and NbS provide operational approaches for addressing wa-
ter management, biodiversity, heat mitigation, public space, and
climate risk. Their wider contribution, however, depends on the
territorial framework within which individual interventions are
selected and connected. A retention area, restored watercourse,
urban forest, or permeable public space may provide important
local benefits. Its contribution to wider resilience is stronger
when it is connected with catchment processes, ecological net-
works, mobility, public space, and future development areas. This
supports recent research that stresses the importance of clear
goals, connectivity, stakeholder values, and planning support for
BGI (Battemarco et al.,, 2022; Lacroix et al.,, 2024).

Research on nature-based solutions also shows that strategic
support alone is not sufficient when responsibility, private land,
maintenance, finance, and institutional coordination remain un-
clear (Wangetal.,, 2024; Marino et al,, 2025). Landscape-oriented
planning can contribute by providing a wider spatial structure
within which individual BGI and NbS measures are selected, con-
nected, and related to development decisions. For Nitra, land-
scape continuity could be monitored through practical indica-
tors. These may include corridor continuity, permeable surfaces,
water-retention capacity, vegetation coverage, access to public
open space, and continuity of walking and cycling routes. Such
indicators should support planning judgement and long-term re-
view rather than replace qualitative spatial assessment.

5.3. Research by design, transferability, and limits of inference

Research by design was useful because the research question
concerned spatial relationships. Redrawing the territory through
networks, transitions, and several scales revealed relationships
that were less clear in the statutory categories. This value should
not be confused with empirical proof. The design proposals were
not implemented, and the study did not measure biodiversity,
water performance, public-space use, economic cost, or
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institutional behaviour. The findings are therefore proposals that
need further testing.

The wider relevance of the case is analytical. Nitra shares some
conditions with other medium-sized cities, such as suburban
pressure, fragmented infrastructure, agricultural change, and
limited institutional capacity. However, every city has different
laws, ownership patterns, data, resources, and ecological condi-
tions. The most transferable part of the study is the method: iden-
tify landscape relationships, examine how they are represented
in planning documents, test alternatives through design, trans-
late suitable principles into planning tools, and monitor their re-
sults. Further research should compare more cities and include
independent experts, stakeholders, GIS indicators, and post-im-
plementation evaluation.

6. Implementation implications

6.1. Translation into the Slovak planning framework

The current Slovak planning framework provides several possi-
ble entry points for landscape-oriented principles. Act No.
200/2022 Coll. on Spatial Planning, as amended, establishes the
system of spatial-planning documentation and planning materi-
als (National Council of Slovakia, 2022). Decree No. 392/2023
Coll. specifies the content and method of preparing spatial-plan-
ning documentation and planning materials, while Decree No.
153/2024 Coll. introduces standards and methodological re-
quirements for their preparation (Authority for Spatial Planning
and Construction of the Slovak Republic, 2023, 2024). These in-
struments create a more standardised planning environment, but
they do not by themselves make landscape the primary organis-
ing framework of a municipal plan.

The implementation task is therefore one of translation. Land-
scape relationships identified at the analytical and strategic
stages must be converted into spatial categories, graphic layers,
regulatory conditions, implementation priorities, and monitoring
requirements. Where a municipal land-use plan is structured
through spatial-functional units and spatial-functional parts, the
associated regulatory land-use planning sheets offer a possible
route for expressing differentiated landscape conditions. Plan-
ning studies can be used to test alternatives, verify transition
zones, and coordinate complex areas before principles are incor-
porated into binding documentation.

A territorial landscape framework should first be established at
the scale of the city and its wider functional relationships. This
framework would identify core ecological and hydrological struc-
tures, blue-green networks, public-space connections, urban-
landscape interfaces, and areas where continuity should be re-
stored or protected. It should then inform the definition of devel-
opment areas and should not remain only an independent ana-
lytical layer. At the level of individual spatial-functional parts, the
framework can be translated into conditions concerning devel-
opment intensity, permeability, vegetation, water retention, pub-
lic accessibility, ecological continuity, or the treatment of inter-
faces.

Cross-scale consistency is essential. Landscape systems fre-
quently extend beyond municipal boundaries, particularly in re-
lation to river catchments, ecological corridors, agricultural land,
mobility, and suburban development. Alignment with higher-
level planning documentation and cooperation with neighbour-
ing municipalities are therefore necessary where the function of
a proposed system cannot be secured within Nitra's administra-
tive territory alone. Tab. 8 summarises the main implementation
pathways through which the identified landscape-oriented prin-
ciples could be translated into planning practice.
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Tab. 8. Potential implementation pathways for landscape-oriented planning
principles. (Source: Author, 2026)

Evidence
Landscape- . . . .. Implemen-
. Planning Potential planning or moni- :
oriented . . tation con-
g, function route toring re- e
principle . dition
quirement
Establish Manped con
acity-wide Strategic and graphic . PP
tinuity, func-
- structure con- components of the . . Cross-sector
Territorial . s tional hierar-
necting ecol- municipal land-use . agreement
landscape ) ... chy, conflict .
ogy, water, plan; alignment with and reliable
framework ' . areas, and .
public space, higher-level docu- L spatial data.
. priority con-
and develop- mentation. :
nections.
ment.
Develop-
Differentiate  Spatial-functional rpent inten -
. . . sity, permea- Compatibility
interfaces in- units or parts, regula-__.”. Lo
Urban-land- bility, public with property
. stead of treat- tory land-use plan- .
scape transi- . access, vege- rights and de-
. ing the urban ning sheets, and plan- .
tion zones . . . tation,and  velopment
edge as a single ning studies for com- . N
bounda lex areas interface  feasibility.
vy P conditions.
Connectivity,
retention Coordination
Coordinate wa-  Binding graphic capacity, among plan
Connected . permeable ning, water
ter, vegetation, layers and regula-
blue-green J . . surfaces, management,
. ecological, and tions, investment pro- . .
infrastruc- 2 A vegetation environment,
public-space grammes, and project
ture e coverage, transport, and
systems. conditions. . .
and mainte- public-space
nance status. authorities.
Assessment
Use lar.ldscape Municipal plan, oflagdsca.pe Political sup-
capacity and . . relationships
Landscape- 7 detailed planning . port, land
. continuity to : . before desig- -
informed de- " studies, phasing con- ) availability,
guide develop- ™ . . . nation or ac-
velopment ditions, and infra- o and transpar-
ment configu- . tivation of
areas . structure investment ent develop-
ration and se- A development oo
. priorities. ment criteria.
quencing. areas.
Shared
Connect local datasets,
Consistency with  corridor con- Institutional

Cross-scale measures with

higher-level docu- tinuity,and coordination

logical icipal, re- . . . e
ccologlcal  MUNICIPAL Y€~ o hiation and inter-  identifica- beyond mu-
and spatial  gional, and - . .
. ) municipal coopera- tion of cross-  nicipal
relationships catchment- . .
level systems tion. boundary boundaries.
’ dependen-
cies.
o :Iﬂz“:v";i‘]f o Defined indi-
respond to Monitoring pro-  cators, base- Stable institu-
Adaptive im- chanpin envi. 8ramme, periodic lines, thresh- tional capac-
plementa- ronmgentgal ovi- plan review, planning olds, respon- ity and long-
tion dence and de- studies, and phased sibilities, and term financ-
velopment pilot projects. reporting in- ing.
pressure. tervals.
Test alterna- Docume.nted Clear separa-
tives and re- alternatives, tion between
Research by . Preparatory analyses, evaluation
L veal relation- ) . - exploratory
design in ships before planning studies,  criteria, and desien and
plan prepa- bingin deci- workshops, and sce- reasons for statgutor
ration ding nario evaluation. selectingthe | °.". y
sions are decision-mak-
preferred .
adopted. : ing.
option.

6.2. Governance, trade-offs, and implementation sequence

Landscape-oriented planning requires cooperation between ur-
ban planning, landscape architecture, environmental protection,
water management, transport, public-space management, and
municipal investment. Regional authorities and nearby munici-
palities are also important when systems cross city boundaries.
Landowners, infrastructure companies, developers, and local
communities are necessary when implementation depends on
private land, construction, maintenance, or public support. The
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approach also creates trade-offs. Better landscape continuity
may reduce development freedom on individual sites. Blue-green
systems may provide wide public benefits while costs are carried
by a small number of owners or institutions. Transition areas
may improve ecological and spatial quality but may also create
uncertainty unless the rules are clear. Long-term resilience may
compete with short-term investment priorities.

These conflicts should be discussed directly. Planning should
identify who benefits, who pays, which functions are required,
which can be negotiated, and how decisions will be reviewed.
Where evidence is incomplete, a planning study, temporary pro-
tection, or phased development may be more suitable than an im-
mediate final regulation. A practical implementation process for
Nitra can follow four steps. The first step is to prepare and agree
on a city-wide landscape framework based on shared data. The
second is to translate it into maps, regulations, and detailed stud-
ies. The third is to test the approach through pilot projects in ar-
eas where public ownership, investment, or planned develop-
ment creates a realistic opportunity. The fourth is to monitor the
results and update the plan when needed.

Possible pilot areas include the Nitra River system, interrupted
landscape relationships in the north-western and southern parts
of the city, and urban-landscape interfaces affected by future de-
velopment. Before any binding decision is adopted, these areas
require ecological assessment, ownership analysis, technical
studies, stakeholder discussion, and cost evaluation. The aim is
not to create a separate landscape-planning system. It is to create
one shared territorial structure that can connect existing plan-
ning, environmental, transport, infrastructure, and investment
tools.

7. Conclusion

This study examined how landscape-oriented planning can com-
plement statutory zoning in Nitra, Slovakia. It combined plan-
ning-document analysis, research by design, and a qualitative
comparison of two planning approaches within the same terri-
tory. The analysis showed thatlandscape is already present in the
planning instruments of Nitra through ecological stability, water-
courses, agricultural land, forests, vegetation, and environmental
regulations. The main problem is not the absence of landscape
protection. It is the limited connection of these elements with ur-
ban development, mobility, public space, blue-green infrastruc-
ture, and long-term change. Research by design revealed rela-
tionships that were less clear in functional zoning. It showed the
urban-landscape interface as a transition area, identified possible
connections within fragmented landscape systems, and tested
how water, terrain, ecology, and open space could help guide de-
velopment. These findings are research proposals and not evi-
dence of implemented performance.

The main contribution of the study is both methodological and
practical. It provides a clear way to compare planning ap-
proaches and shows how landscape principles could be con-
nected with statutory plans, planning studies, regulations, imple-
mentation priorities, and monitoring. The study does not con-
clude that landscape-oriented planning is generally better than
zoning. Zoning provides legal certainty and development control.
Landscape-oriented planning can make wider spatial relation-
ships more visible. The planning task is to combine these
strengths.

The conclusions are limited by the use of a single case study, the
author's role in developing and assessing the landscape-oriented
concept, the qualitative scoring scale, and the absence of post-im-
plementation evaluation. Further research should test the
method in more cities and with independent assessment, spatial
indicators, stakeholder evaluation, and monitoring. Within these

40

3/2026 (Vol. 31)

limits, the Nitra case shows that landscape can be more than pro-
tected or residual land. When landscape relationships are trans-
lated into planning rules, cooperation, investment, and monitor-
ing, they can help connect environmental protection, blue-green
infrastructure, public space, urban development, and climate ad-
aptation.
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