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1  Introduction
Landscape architecture, as an independent discipline, inherently crosses the boundaries 
of a single field. Historically, it has employed tools such as working with terrain, vegeta-
tion, water elements, and structures – each of which represents a specialized profession 
in its own right. No single designer can fully master all of them, which is why interdisci-
plinary teamwork is an essential skill for landscape architects.
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Abstract
In the context of accelerating climate change, design thinking and robust scenario 
planning are crucial abilities for landscape architects. The case study presented aims 
at scenario-based learning for landscape architecture students who will face the 
task of rigorously evaluating their designs for resilience and effectiveness against 
future climatic challenges. To equip future landscape architects with the skills 
necessary to navigate these complex challenges, this study utilized a case study of 
the Přítlucký polder a significant flood protection area in Czech Republic projected 
to face increased flood events due to climate change. Climate models based on 
RCP 8.5 forecast a future defined by hydrological extremes for this region, including 
flash floods and very wet winters, alongside severe summer droughts and over 40 
annual days of heatwaves by the end of 21st century. This area, which serves to 
reduce flood risk for surrounding settlements is also notable for its inclusion in a 
UNESCO Cultural Heritage site and a newly established Protected Landscape Area, 
providing an ideal context for training students in the integration of nature and 
cultural landscape protection with flood risk management. The project involved four 
international student teams using a three-phase methodology: preparatory research, 
an intensive on-site workshop, and the development of full-scale scenarios evaluated 
through Ecosystem Services (ES) assessment. The study yielded four distinct 
resilience strategies based on rigorous spatial analysis. Findings indicate that students 
successfully applied systems thinking to quantify trade-offs. The results demonstrate 
that scenario-based learning combined with ES assessment enables students to 
move beyond conceptual design and producing actionable strategies.
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Beyond its professional complexity, landscape architecture has also evolved in concep-
tual and planning directions. Already in the 1960s, Ian McHarg [1] introduced the idea 
of landscape planning based on ecological principles. This approach, applied particularly 
at a large scale, is founded on the assumption that different types of landscapes are suit-
able (or unsuitable) for different types of uses.

After 2000, Carl Steinitz [2] expanded on this line of thought with the concept of 
geodesign, which proposes land use at a broad scale through scenarios of future develop-
ment. Working with scenarios is a key tool here, as it enables the simulation of alterna-
tive options and comparison of their impacts [3]. Geodesign is a conceptual process that 
involves many variables – and therefore requires systems thinking and design thinking, 
the ability to creatively and iteratively address complex problems [4, 5]. Systems think-
ing is an approach focused on relationships between elements within a system, rather 
than on isolated parts. It enables us to understand complex issues that cannot be solved 
linearly or simply. If landscape architecture aspires to go beyond the design of gardens, 
parks, and public spaces toward broader-scale planning and climate change adaptation 
[6], it is essential to embed systems thinking and design thinking into the curriculum of 
landscape architecture education [7].

In this regard, ecosystem services (ES) and their assessment play an important role 
– they represent a tool that integrates natural, cultural [8], and economic aspects into 
a single framework [9]. Ecosystem services are classified according to the international 
TEEB (The Economics of Ecosystems and Biodiversity) framework [10]. This approach 
makes it possible to map and assess individual ES, synergies and trade-offs the impacts 
of specific measures on the wider territory or to compare different development sce-
narios [11]. Understanding the relationships among multiple services and the underlying 
mechanism [12, 13], however, requires professional training and practical experience, 
and thus represents a significant educational challenge as for designers and for the pol-
icy makers [14].

Closely related is the interdisciplinary approach [15], which is a key part of the educa-
tional process. Each discipline – whether hydrology, landscape architecture, nature con-
servation, or heritage protection – uses different methods and working procedures. For 
students, it is essential not only to understand these differences, but also to overcome 
barriers to cross-disciplinary communication and to acquire the ability to collaborate. 
This skill is crucial for their future professional practice.

Design with nature, geodesign, ecosystem services assessment - all these methods 
attempt to develop sustainable and future-proof solutions that take into account the 
existing natural conditions of the location, social and economic requirements, and the 
specific needs of users. This makes it clear that, on the one hand, different approaches 
already exist and, on the other hand, there is a need to further develop the training of 
prospective landscape architects in order to meet the current complex requirements. 
This raises the question of how this can be achieved in the future.

For this reason, we selected an area whose character allows the integration of mul-
tiple disciplines while clearly demonstrating the impact of climate change on the land-
scape. The manifestations of climate change – in particular, extremes caused by both 
the shortage and excess of precipitation, namely droughts and floods – form the context 
of the case study. The site represents a model example of climate change effects in Cen-
tral Europe, with significance that goes beyond the local level. It is linked to a UNESCO 
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World Heritage site, where there is a broad social consensus to not only preserve but 
also sensitively develop the landscape.

In order to meet these requirements and provide a range of specialist expertise and 
perspectives to tackle the task, students from five universities and experts from vari-
ous disciplines (landscape planning, hydrology, Geographic Information Systems (GIS), 
etc.) were involved. At the same time, the study area provides a blueprint for many other 
areas in Europe.

The aim of this study is to test and evaluate a student-centered, scenario-based work-
shop in a flood-prone and culturally significant area, integrating interdisciplinary col-
laboration, the use of ecosystem services, and climate change adaptation.

2  Study area and context
The case study area is located in Central Europe, in the Czech Republic near the Aus-
trian and Slovak borders. It functions as a polder on the Dyje River, serving as a critical 
flood protection zone that is expected to experience more frequent flood events under 
future climate change on one hand and extensive droughts on the other hand (Fig. 1). 
Alongside its strategic role, the area holds significant natural and cultural values, making 
it an ideal model site for engaging stakeholders from multiple disciplines.

The entire site lies within the Dyje River floodplain and has a long and dynamic his-
tory. Historically, this landscape was dominated by extensive floodplain forests and wet 
meadows, as documented in 18th- and 19th-century maps. Only limited areas, where 
conditions permitted, were cultivated for crops, and these represented a marginal share 
of the territory.

A major transformation occurred in the second half of the 20th century with the con-
struction of the Nové Mlýny reservoirs upstream from the study area. Built between 

Fig. 1  Location of the Case Study Area in the Czech Republic. The case study area is highlighted by a dashed line. 
The figure indicates the position of the case study area within the water management system, depicting the Nové 
Mlýny Dam and defining the inundation areas for Q100 flood levels. It also shows the position between Landscape 
Protected Areas (LPA)
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1975 and 1988 under the authoritarian regime in former Czechoslovak Republic, the 
three interconnected reservoirs were designed for flood control, irrigation, and recre-
ation [16]. However, their creation inundated large expanses of natural floodplain for-
ests, wetlands, and meadows, while also drying out areas downstream [17, 18]. The 
ecosystem shifted from a dynamic floodplain forest to irrigation-dependent forests [19] 
and cropland with only scattered remnants of floodplain woodland [20]. As a result, 
regional biodiversity declined sharply, with many rare and specialized species – particu-
larly floodplain forest flora, amphibians, and wetland birds – losing their natural habitats 
[20].

Since the early 2000s, restoration efforts have been underway [21], culminating in the 
2025 designation of the Soutok Protected Landscape Area [22], which extends to the 
southern boundary of the site. Its aim is to conserve the unique cultural landscape of 
floodplain forests, alluvial meadows, and oxbow lakes [22]. It complements the adja-
cent Pálava Protected Landscape Area to the west, which protects limestone cliffs and 
drought-adapted ecosystems.

Culturally, the region is rich in heritage values. Just to the south lies the Lednice–
Valtice Cultural Landscape, inscribed as a UNESCO World Heritage Site in 1996 
[23]. Developed by the Liechtenstein family between the 17th and 20th centuries, it is 
renowned for its harmonious integration of chateaux, landscaped parks, romantic fol-
lies, and long tree-lined avenues. This landscape reflects the historical vision of a culti-
vated aristocratic countryside where architecture and nature are closely intertwined [24, 
25].

The local economy focuses on small-scale viticulture and tourism. Two major visitor 
attractions are the Pálava Protected Landscape Area to the west and the Lednice–Valtice 
Cultural Landscape to the south. In 2024, Lednice Castle was the most visited tourist 
attraction in the Czech Republic, with over 300,000 visitors [26]. The area is well con-
nected by marked hiking and cycling trails, and the tourist season extends from spring 
until late autumn, supported by wine production.

The entire region is vulnerable to the impacts of climate change [27]. Projections based 
on the IPCC Representative Concentration Pathways (RCPs) indicate that under RCP 
4.5, average temperatures could rise by + 2 to + 3 °C, with slightly wetter winters, drier 
summers, and increased summer drought stress. RCP 6.0 projects a warming of + 3 to 
+ 4 °C, with wetter winters, more severe summer droughts, heightened drought-related 
stress, and greater risks from forest pests. Under RCP 8.5, warming could reach + 4 to 
+ 6 °C, leading to pronounced seasonal shifts, very wet winters, severe summer droughts, 
over 40 annual days of heatwaves, flash floods, prolonged dry periods, substantial bio-
diversity loss, and major impacts on agriculture, water availability, public health, and 
energy demand.

Future management of the Dyje River polder will require balancing its essential 
role in flood protection with the conservation of its outstanding cultural heritage and 
biodiversity.

3  Methodology
Based on the selected study area, students from different universities with varying levels 
of education were asked to develop solutions for climate adaptation strategies and mea-
sures using a scenario-based approach. To meet this requirement, a structured process 
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with different teaching methods was chosen (see Fig.  2), based in part on geodesign 
[2]. In order to assess the achievement of objectives, intensive discussion and feedback 
rounds were held during the attendance phase to ensure that the results met the require-
ments of the study area and to review the students’ learning outcomes. To ensure that 
the ES approach [28] could be used in the short time available and that the measures 
could be assessed, comprehensive evaluations of four selected ES were carried out in 
advance and made available to the students. The individual methodological steps are 
briefly explained below.

3.1  Educational setup

The educational setup involved collaboration among six universities from five Central 
European countries — the Czech Republic, Slovakia, Germany, Austria, and Poland. All 
participating institutions were universities of life sciences with programs in landscape 
architecture and landscape planning, placing strong emphasis on understanding natural 
processes. This approach differs from that of technical universities, which tend to focus 
more on engineering and technological solutions. No extraordinary admission require-
ments were imposed on participating students; however, they were required to be in at 
least their second year of study and to have a minimum English proficiency level of B2. 
The selected participants included both bachelor’s and master’s students.

Lecturers were invited based on their expertise in teaching design studios in landscape 
architecture and landscape conservation, as well as in landscape engineering, participa-
tory planning, GIS, and hydrology.

The entire process was structured into three stages: a preparatory online phase, an 
intensive on-site workshop, and a completion phase. Each stage had slightly different 
learning objectives, accompanied by a corresponding teaching method (Fig. 2).

3.2  Preparatory phase

To bring the case study as close to real-world practice as possible, the work was based on 
actual technical and strategic planning documents. The volume of information required 
for a comprehensive understanding – particularly given the foreign context, language, 
and planning customs – could not realistically be processed within a single one-week 
workshop.

Therefore, the preparatory phase focused on assembling and translating essential 
background materials into English. This included:

Fig. 2  Educational process diagram. The intensive phase corresponds to on-site phase
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 	• An introductory presentation of the study area.
 	• Relevant strategic documents and spatial planning data.
 	• Ground-level and UAV photographic documentation providing an overview of the 

site, freely available for student use.
 	• Spatial datasets suitable for GIS analysis, including raster data (DEM, DSM) and 

vector layers with land use, property boundaries, flood extent zones, and protection 
zones.

An online Introduction Meeting was held to present the site context and to introduce 
the methodology for ecosystem services assessment using GIS tools.

Moreover, during this preparatory stage, students were tasked with:

 	• Reviewing the provided materials thoroughly to familiarize themselves with the area.
 	• Conducting a brief review of a similar site in their home country where revitalization 

measures had been implemented in the catchment of a medium-sized river.

The aim was to immerse students in the topic and mentally prepare them for the inten-
sive design week.

3.3  Design of the intensive on-site phase

For the intensive on-site phase for one week, participants were organized into inter-
national teams composed as to ensure diversity in both university affiliation and study 
level. The intention was to develop skills for working in international teams while facili-
tating peer-to-peer knowledge transfer between more experienced and less experienced 
students. Each team was assigned a pair of lecturers, who provided consultation, guided 
the professional direction of the work, resolved communication challenges, and moni-
tored team dynamics.

The program was structured into four thematic components:

 	• Field trip and excursions – Essential for understanding the site context. The 
excursions included guided tours by a water management expert from the Dyje River 
Basin Authority, who presented the water regime and floodplain revitalization plans. 
Independent site visits allowed students to document current land use and assess 
potential for change.

 	• Thematic lectures – Covering key case study topics such as hydrology and flood 
protection with a focus on river revitalization options, cultural landscapes and 
design in historical contexts, and methodologies for ecosystem services assessment, 
including a dedicated GIS-based analysis block.

 	• Independent teamwork – Scheduled primarily in the afternoons, with increasing 
time allocation towards the end of the week as project work approached completion.

 	• Wrap-up presentations – Daily short presentations in which teams shared their 
interim results. The learning objective was to consolidate daily progress, clarify tasks, 
and close the day with a clear plan for the next steps.

3.4  Analysis and scenario development

At the outset of the assignment, students were provided with a concise methodological 
guideline comprising five sequential steps:
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1.	 Territorial analysis aimed at understanding the functioning of the area in terms of 
natural processes, artificial hydrological regimes, agriculture, nature conservation, 
cultural landscape and socio-economic characteristics.

2.	 Identification of potential threats and opportunities arising from climate change 
(particularly droughts and floods), intensive agricultural practices, recreational 
development, and the restoration of natural habitats.

3.	 Assessment of current land use in relation to identified threats and opportunities, 
including the delineation of conflict areas where either threats prevail or development 
potential is constrained.

4.	 Development of a scenario, including a vision and concrete implementation measures 
for sustainable development in the study area.

5.	 Assessment of the measures and the overall scenario using the ecosystem services 
approach.

In the case of this study, the stakeholders were representatives of the Waterboard 
(Morava River Basin Authority) and the Lower Morava Biosphere Reserve. The presence 
of stakeholders was crucial, as it offered students insight into the local area’s functioning 
and a perspective on the studies and intentions developed by the Morava River Basin 
Authority for the territory. Most importantly, they provided a study defining future 
water supply to the area and the technologies for its accessibility. A joint on-site sur-
vey was also included. Another stakeholder was the Lower Morava Biosphere Reserve, 
whose activities focus on coordinating environmental initiatives. Their lecture provided 
further insight into the site’s issues and assisted in the problem definition phase. The 
representatives also helped evaluate the students’ work and promoted the results to the 
public (e.g. on The Day of Protected Area Soutok [29]).

3.5  Evaluation method

Landscapes and structures produce multiple ecosystem services e.g. climate regulation, 
food production or recreation. Some sets are called bundles appear together in time and 
space [11, 12, 17, 20, 30]. Sometimes the maximization of one ecosystem service or bun-
dle results in declines of other ecosystem services. For this reason, a fundamental under-
standing of the interdependencies is necessary in order not only to optimize individual 
ecosystem services, but also to identify the influence on all ecosystem services examined 
in order to determine multifunctional optimizations. To this end, four ecosystem ser-
vices relevant to the study area were selected:

 	• flood protection,
 	• food production,
 	• recreation and tourism, and.
 	• biodiversity.

These four ecosystem services were individually recorded and evaluated using an assess-
ment matrix [1, 17, 31] (Fig. 3). In a second step, the measures developed were assessed 
in terms of their impact on the respective ES. To this end, it was examined whether they 
had a positive, negative, or no impact. Subsequently, it was possible to determine how 
individual measures affected the ecosystem services examined (multifunctionality) and 
the overall impact of the scenario developed (Fig. 4).
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3.6  Review of the methodological approach’s achievement of objectives

In order to examine the extent to which the concept used contributes to raising students’ 
awareness of climate resilience and developing suitable solutions through scenario-based 
learning and design thinking, regular discussions were held during the on-site phase. On 
this basis, and following evaluation of the interim presentations, the team of supervisors 
regularly engaged in critical reflection on any adjustments that might be necessary to 
the schedule for the coming days. Finally, an evaluation was carried out by the partici-
pants after the presentation of the results. This made it possible to assess the extent to 
which the learning objectives had been achieved. This enabled the supervisors from the 
respective universities to assess the extent to which the concept used could be integrated 
into existing teaching concepts and how this could be achieved in the future under the 
respective specific conditions.

Fig. 3  The figure displays the mapping of streamlined ecosystem services within the territory based on existing 
land use. Individual maps show the services provided on a relative scale of Low, Medium, and High for each eco-
system service. (Authors: Jidapha Jotidilok, Vanshika Mahajan, Veronika Murgašová, Weronika Kamińska, Zuzana 
Andiľová)
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4  Results
Based on the field trips and intensive discussions within and between the teams, the stu-
dents delivered impressive results.

Team 1, “Eco-nexus,” proposes six measures for the Pritlucky Polder to create a resil-
ient, balanced landscape by building on its ecological, cultural, and economic assets. 
Designed for a 5–10-year timeframe, with some actions implementable immediately, the 
plan focuses on enhancing ecosystem services. Measures include:

 	• expanding biodiversity hotspots through habitat restoration and wildlife corridors;
 	• converting alluvial grasslands into meadows as buffers between forests and farmland 

with horse grazing for soil health;
 	• improving connectivity by modifying private fences for small animal passage;
 	• promoting agricultural tourism via guided visits and photo zones;
 	• restoring former mining sites into grasslands or meadows with limited recreational 

fishing;
 	• and adding interpretive viewpoints that celebrate local scenery and oak trees as 

defining landscape elements.

Team 2, “Balancing by Reconnecting,” proposes a multifunctional landscape for the Prit-
lucky Polder that harmonises biodiversity, agriculture, and recreation through restored 
water dynamics and stronger links between people, nature, and culture. The plan 
addresses degraded gravel pits, underused water bodies, fencing, and poor infrastruc-
ture while seizing opportunities to expand forests, meadows, wetlands, and wildlife cor-
ridors. Measures include:

 	• creating a new water channel, wetlands, and alluvial forests.
 	• introducing 20 m buffer zones;
 	• promoting flood- and drought-resilient eco-farming;
 	• converting uplands to flower strips and community gardens;

Fig. 4  The ecosystem services matrix illustrates individual measures and their overall impact (green = positive, 
yellow = neutral/no impact, red = negative impact). The assessment results in a negative, neutral, or positive im-
pact on ecosystem services. This simplified assessment scheme helps students comprehend complex systems and 
facilitates structured systems thinking. (Authors: Anna Huber, Michal Hracho, Laura Motykova, Latiful Kabir Sujon, 
Agata, Wrona)
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 	• and enhancing recreation via trails, viewpoints, and an educational hub.

Benefits include greater biodiversity, improved flood mitigation, and sustainable long-
term agriculture supported by pollinators, water security, and healthy soils.

Team 3, “POLDER: NEXT GENERATION,” proposes a multifunctional, inclusive, and 
resilient landscape for the Pritlucky Polder, stressing closeness to adjacent to the Led-
nice–Valtice Cultural Landscape. The design integrates:

 	• pocket forests, seasonal water channels, and buffer zones to manage flooding,
 	• connecting of habitats, and enrichment of the ecological and recreational value.

Accessibility is improved via walkable trails, sensory features, and “Easy Access” infra-
structure for diverse user groups. Viewpoints and fence removal open vistas and 
strengthen connections, creating a landscape that serves both present needs and future 
generations.

Team 4, “The Living Polder,” envisions rewilding water, restoring life, and renewing 
land in the Pritlucky Polder by enhancing its natural functions while addressing chal-
lenges such as land disturbed by mining, sparse vegetation, polluted artificial lakes, and 
obstructive fencing. The proposal strengthens five key landscape functions:

 	• improving flood control and groundwater retention through water remediation;
 	• boosting biodiversity and habitat connectivity as part of the Dyje floodplain and 

Natura 2000 network;
 	• using seasonal meadows and pastures for flood-enriched agriculture;
 	• preserving the cultural and aesthetic legacy of the Lednice–Valtice landscape; and 

expanding recreation and education through trails, birdwatching, eco-tourism, and 
adaptive reuse of former mining areas.

The result is a multifunctional landscape that builds on the polder’s inherent potential 
while mitigating environmental and visual degradation.

All teams assessed their scenarios and individual measures in terms of their impact on 
the ecosystem services investigated. This enables prioritization during implementation, 
taking into account the respective impacts (Fig. 5).

Fig. 5  The scenario (Team 1) and its impact evaluation on ecosystem services. In this context, a scenario repre-
sents the design proposal of a single team. Within each scenario, measures are proposed that result in land-use 
changes and impact ecosystem services. Individual measures are evaluated in the right-hand column. (Authors: 
Jidapha Jotidilok, Vanshika Mahajan, Veronika Murgašová, Weronika Kamińska, Zuzana Andiľová)
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There are clear similarities in the teams’ perceptions of landscape values, problems, 
and proposed solutions (see Table 1). Five main patterns emerge: Biodiversity and Habi-
tat Connectivity, Response to Water Management Issues, Integration of Agriculture with 
Ecology, Recreation and Education, and Addressing Physical Barriers. It should be noted 
that these topics serve as the main frameworks. Each topic differs among the teams in 
the measures proposed, as well as in spatial configuration and extent, which should be 
considered as original contributions. At the same time, the approach centred around 
ecosystem services made it possible to convey an understanding of the interrelationships 
between individual and multiple functions. Systems-oriented thinking and sensitivity to 
the potential and conditions of the location could thus be implemented in the design 
process.

Looking at the results achieved, it is clear that the students succeeded in developing 
solutions based on the data and information provided as well as the strengths and weak-
nesses identified in the field. At the same time, they were able to develop viable scenarios 

Table 1  Summary of measures and the solutions developed
Biodiversity and Habi-
tat Connectivity
Team 1 Expanding biodiversity hotspots via habitat restoration and wildlife corridors.

Team 2 Extending forests, meadows, wetlands, and improving wildlife corridors.

Team 3 Pocket forests, habitat connections via buffer zones and seasonal water channels.

Team 4 Boosting biodiversity and habitat connectivity in the Dyje floodplain and Natura 
2000 network.

Integration of Agricul-
ture with Ecology
Team 1 Converting alluvial grasslands into meadows with horse grazing; agricultural tour-

ism promoting local farming heritage.

Team 2 Flood- and drought-resilient eco-farming; flexible use of orchards; conversion of 
uplands to flower strips and community gardens

Team 3 Using floodwater for irrigation and adding landscape structures to farmland

Team 4 Seasonal meadows/pastures benefiting from natural flood fertilisation.

Recreation and 
Education
Team 1 Interpretive viewpoints; guided crop/fruit collection; photo zones.

Team 2 Strategic recreational zone; forest viewpoints; educational hub from fishermen’s hut.

Team 3 Walkable trails, sensory elements, “Easy Access” design; open viewpoints.

Team 4 Trails for cycling and hiking; birdwatching; eco-tourism; environmental education 
and research; adaptive reuse of former mining areas.

Addressing Physical 
Barriers
Team 1 Modifying private fences to allow small animal passage.

Team 2 Addressing obstructive fencing as part of connectivity improvements.

Team 3 Fence removal to improve views and access.

Team 4 Removing or addressing disruptive metal fences to improve connectivity and 
aesthetics.

Response to Water 
Management Issues
Team 1 Using meadows and grasslands as flood buffers.

Team 2 New water channel; multifunctional wetlands; alluvial forest expansion; 20 m buffer 
zones

Team 3 Seasonal water channels; buffer zones; connecting water bodies; regular artificial 
floods.

Team 4 Improving flood control; water retention; groundwater stabilisation; remediation of 
polluted water bodies.
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and carry out an appropriate impact analysis. The concept developed and implemented 
was assessed by the teachers as a suitable teaching method. Discussions among the 
teachers and with the students made it clear that the expected goals had been fully 
achieved. This ensures that the approach can be implemented in the training of land-
scape architects. In addition, a scalable concept is now available that can be adapted to 
other issues and transferred to other areas of investigation.

5  Discussion
The principle of multifunctionality may serve as a valuable framework in design assign-
ments, bridging the scales of landscape and regional planning. Recognizing the multiple 
functions of landscape components should be a core competence for landscape archi-
tects, not only when this knowledge enables diverse uses, but also when it informs the 
management of trade-offs. Assessment of ecosystem services represents one effective 
method for cultivating this awareness among students [32, 33]. However, in educa-
tional exercises, the evaluation of ecosystem services often involves a balance between 
methodological rigor and pedagogical simplicity. While simplification can make com-
plex systems more accessible, it also risks overlooking important nuances. Moreover, 
an exclusive focus on ecosystem services may overshadow other critical criteria, such as 
social justice, governance capacity, or issues of private ownership [34]. Conversely, the 
way trade-offs and synergies among different ecosystem service categories are addressed 
can profoundly shape participants’ understanding of integrated landscape management, 
emphasizing the importance of carefully framing these discussions within the learning 
context.

Another consideration is the emphasis on interdisciplinarity, which, while enriching 
the design process, can potentially compromise design quality when time for develop-
ment is limited. This tension should be acknowledged and addressed in the planning of 
workshops and similar educational formats.

Short-term workshops, offer opportunities for intensive, scenario-based exploration. 
These formats can foster systems thinking, yet the inherent complexity of landscape 
processes raises questions about the depth of understanding achievable within such a 
constrained timeframe. Scenarios may remain primarily conceptual, lacking clear path-
ways toward implementation. At the same time, the tight schedule of these workshops 
can create tension between encouraging creative ideas and achieving analytical depth, 
affecting both the scope and rigor of outcomes. Nevertheless, such workshops hold 
considerable potential for introducing systems thinking into the landscape architecture 
curriculum.

Unfortunately, the ecosystem services assessment was limited to the four selected ser-
vices. Even though this meant that not all services and interactions could be presented 
and assessed, it was possible to show examples of how planned measures would affect 
each individual ES. It was also possible to determine the influence of the ES on each 
other and to present the overall effect on the respective ES. When making the selection, 
an attempt was made to choose significant ES in order to represent the functions of the 
polder. Taking other ES into account would have led to a more in-depth analysis of the 
effects and interactions and, if necessary, to further measures. In particular, consider-
ation of CO2 storage capacity could have led to further solutions [35].
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However, this would have further increased the complexity. Given the limited process-
ing time, there was a risk that the learning effect for the students would be impaired and 
the development of scenarios and concrete measures would be negatively influenced. 
Even with the small number of ES, it was possible to illustrate the systemic approach. 
Similar to geodesign, this makes it possible to take the essential aspects into account in 
a structured manner when finding solutions [36]. A further addition would be possible 
in the planning process and would possibly lead to further measures or adjustments to 
measures.

Educational setups aim to simulate real-world planning conditions but inevitably 
struggle to capture the full complexity of bureaucratic constraints, conflicts of inter-
est, and economic feasibility. While students often generate idealized solutions, these 
may diverge significantly from what is politically or economically implementable. This 
contrast highlights the challenge of aligning learning outcomes with the realities of pro-
fessional practice and underscores the need for educational experiences that prepare 
students for practical decision-making and negotiation processes. Geodesign, with its 
integrated participation and discussion process, offers opportunities to reflect reality 
more clearly [2]. During the face-to-face phase, attempts were made to take this into 
account by involving selected stakeholders. However, this could be integrated even more 
strongly in the future.

6  Conclusion
This study demonstrated the value of scenario-based, interdisciplinary education in 
landscape architecture. By engaging students from different cultural and professional 
backgrounds in a real-world context, the workshop fostered not only technical skills in 
GIS and ecosystem services assessment but also collaboration, creativity, and systems 
thinking. The resulting proposals illustrate the potential of student-centred learning to 
address pressing challenges of climate change adaptation in multifunctional landscapes. 
The process benefited from a combination of several approaches, namely: on-site visits, 
a multi-disciplinary team of lecturers, a streamlined methodology, a specific and con-
densed timeframe, and final wrap-ups. The authors collective considers the greatest con-
tribution to be the fact that the teams managed to maintain systems thinking throughout 
the entire design proposal process. This included the initial assessment phase (Fig. 3), 
the combination and evaluation of individual impacts (Fig. 4), and the assessment of the 
final design (Fig. 5; Table 1). In this way, the students succeeded in evaluating individual 
measures (Table  1) through a step-by-step approach, determining their contribution 
within a coherent overall process.

At the same time, the exercise revealed important limitations: the short time frame 
encouraged conceptual solutions rather than implementable strategies, and the use of 
ecosystem services as an evaluation tool, while useful, only partially captured the cul-
tural and heritage values of the study area. Nevertheless, the workshop provided a safe 
testing ground for students to navigate trade-offs between flood protection, agriculture, 
biodiversity, and recreation — a skill that is highly relevant to future practice.

Ultimately, this educational experiment underscores the importance of embedding 
interdisciplinary collaboration and scenario-based learning into the curriculum of land-
scape architecture. Beyond the academic setting, such approaches could inform partici-
patory processes and support policy development in regions facing similar challenges. 
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Preparing future professionals to work creatively and systemically is not only an educa-
tional goal but also a societal necessity in the era of climate change.
Acknowledgements
The authors thank Eva Žallmanová for english proofreading. The authors thank Katarína Pavlačková and Kristína Križková 
for providing the necessary organizational work to enable the smooth execution of the research.

Author contributions
Conceptualization: Jozef Sedláček, Matthias Pietsch, Alena Salašová, Barbora DohnalováMethodology: Jozef 
Sedláček, Matthias Pietsch, Michael Kamala, Matthias Henning, Alena Salašová, Barbora Dohnalová, Tatiana Kaletová, 
Kamila Adamczyk-MuchaSoftware: Not applicableValidation: Jozef Sedláček, Matthias PietschFormal analysis: All 
AuthorsInvestigation: All AuthorsResources: Radim Klepárník, Zuzana Fialová, Jozef SedláčekData Curation: Radim 
Klepárník, Zuzana FialováWriting - Original Draft: Jozef SedláčekWriting - Review & Editing: Matthias PietschVisualization: 
Jozef Sedláček, Matthias PietschSupervision: Jozef SedláčekProject administration: Jozef SedláčekFunding acquisition: 
Jozef Sedláček.

Funding
The onsite part of the research was funded by the Erasmus + BIP Programme.

Data availability
The datasets generated during and/or analysed during the current study are available from the corresponding author on 
reasonable request.

Declarations

Ethics approval
Not Applicable.

Consent to Participate
Not Applicable.

Consent to publish
Not Applicable.

Competing interests
The authors declare no competing interests.

Received: 29 September 2025 / Accepted: 13 April 2026

References
1.	 McHarg IL. Design with Nature, 1 edition. New York: Wiley; 1995.
2.	 Steinitz C. A Framework for Geodesign: Changing Geography by Design. Esri; 2012.
3.	 Galler C, Krätzig S, Warren-Kretzschmar B, von Haaren C. (2014) Integrated Approaches in Digital / Interactive Landscape 

Planning. In: U. Hayek EB P Fricker, editor Peer Reviewed Proceedings of Digital Landscape Architecture 2014. Herbert 
Wichmann Verlag / VDE Verlag, Berlin / Offenbach.

4.	 Ervin S. BioComplexity, Systems Thinking, and Multi-Scale Dynamic Simulation: Foundations of Geodesign. In: Hayek WW, 
Fricker D, Buhmann E, editors. Digital Landscape Architecture 2014. VDE Verlag GmbH, Berlin/Offenbach: Herbert Wich-
mann; 2014. pp. 160–8.

5.	 Nassauer JI. Landscape Planning and Conservation Biology: Systems Thinking Revisited. Conserv Biol. 2006;20:677–8.
6.	 Chen S, Lee V. (2015) From Metropolis to Allotment: Scaled System Thinking in Advancing Landscape Studio Knowledge. 

In: Buhmann E, Ervin SM, Pietsch M, editors Peer Reviewed Proceedings of Digital Landscape Architecture 2015 at Anhalt 
University of Applied Sciences. Herbert Wichmann Verlag, VDE VERLAG GMBH, Berlin/Offenbach, pp 344–353.

7.	 Xu P. Applying Systems Thinking: Geodesign Structure Provides General Models Integrating Architecture with Landscape 
Planning and Design to Create a Sustainable Environment. Digital Landscape Architecture 2015. VDE Verlag GmbH, Berlin/
Offenbach: Herbert Wichmann; 2015. pp. 195–204.

8.	 Ghasemi M, Charrahy Z, González-García A. Mapping cultural ecosystem services provision: An integrated model of recre-
ation and ecotourism opportunities. Land Use Policy. 2023;131:106732. ​h​t​t​p​s​:​​/​/​d​o​i​​.​o​r​g​/​1​​0​.​1​0​​1​6​/​j​.​​l​a​n​d​u​​s​e​p​o​l​.​​2​0​2​3​​.​1​0​6​7​3​2.

9.	 Millennium ecosystem assessment M. Ecosystems and human well-being. Island press Washington, DC; 2005.
10.	 Kumar P. The Economics of Ecosystems and Biodiversity: Ecological and Economic Foundations. 1st ed. Routledge; 2011.
11.	 Rodríguez JP, Douglas Beard T\ Jr, Bennett EM, Cumming GS, Cork SJ, Agard J, Dobson AP, Peterson GD. Trade-offs across 

space, time, and ecosystem services. Ecol Soc. 2006;11:28. https://doi.org/10.5751/ES-01667-110128.
12.	 Turner MG, Gardner RH. Landscape Ecology in Theory and Practice. 2nd ed. New York: Springer; 2015.
13.	 Heiland S, Bredow L, Hokema D, Nowak D, Rittel K, Wanka-Pail E, Wilke T. Gesundheitsförderung durch städtische Grün-

räume – Aufgaben für Naturschutz, Landschafts- und Freiraumplanung. Nat Landsch. 2015;90:2–7.
14.	 Walther F, Barton DN, Schwaab J, Kato-Huerta J, Immerzeel B, Adamescu M, Andersen E, Coyote MVA, Arany I, Balzan M, 

Bruggeman A, Carvalho-Santos C, Cazacu C, Geneletti D, Giuca R, Inácio M, Lagabrielle E, Lange S, Clec’h SL, Lim ZYV, 
Mörtberg U, Nedkov S, Portela AP, Porucznik A, Racoviceanu T, Rendón P, Ribeiro D, Seguin J, Hribar MŠ, Stoycheva V, Vejre 
H, Zoumides C, Grêt-Regamey A. Uncertainties in ecosystem services assessments and their implications for decision sup-
port – A semi-systematic literature review. Ecosyst Serv. 2025;73:101714. https://doi.org/10.1016/j.ecoser.2025.101714.

https://doi.org/10.1016/j.landusepol.2023.106732
https://doi.org/10.5751/ES-01667-110128
https://doi.org/10.1016/j.ecoser.2025.101714


Page 15 of 15Sedlacek et al. Discover Cities            (2026) 3:63 

15.	 Walls W, Walliss J. Digital Modelling as Interdisciplinary Design Practice: A Focus on Microclimate Simulation. J Digit Landsc 
Archit. 2020;5:626–33. https://doi.org/10.14627/537690064.

16.	 Janáč J. Planned Environment in a Socialist Dictatorship: Complex Water Management and Soil Improvement in Moravia. 
In: Brain S, Pál V, editors. Environmentalism under Authoritarian Regimes: Myth, Propaganda, Reality. London: Routledge; 
2018. pp. 125–44.

17.	 Sedláček J, Bábek O, Nováková T. Sedimentary record and anthropogenic pollution of a complex, multiple source fed dam 
reservoirs: An example from the Nové Mlýny reservoir, Czech Republic. Sci Total Environ. 2017;574:1456–71. ​h​t​t​p​s​:​​/​/​d​o​i​​.​o​r​g​
/​1​​0​.​1​0​​1​6​/​j​.​​s​c​i​t​o​​t​e​n​v​.​2​​0​1​6​.​​0​8​.​1​2​7.

18.	 Heteša J, Sukop I. 10 - The influence of hydrological works on the water biome. In: Penka M, Vyskot M, Klimo E, Vašíček F, 
editors. Floodplain Forest Ecosystem. Elsevier; 1991. pp. 587–606.

19.	 Hadaš P, Litschmann T. (2007) Moisture conditions and hydrological regime of floodplain forests in territory of Southern 
Moravia. In: Proceedings of the International Conference on Forest Management Systems and Regeneration of Floodplain 
Forests Sites. Mendel University of Agriculture and Forestry, Brno, Czech Republic, pp 195–207.

20.	 Skokanová H. The Impact of River Engineering Works on the Dyje River Floodplain in the Czech Republic. Glob Environ. 
2008;1:82–111. https://doi.org/10.3197/ge.2008.010204.

21.	 Vybíral J, Hrib M. Floodplain forest restoration at the Židlochovice forest enterprise. Forests of the Czech Republic. 
Židlochovice, Czech Republic; 2002.

22.	 Nature Conservation Agency of the Czech Republic. (2025) The Government of the Czech Republic approved declaring 
the Soutok Protected Landscape Area. ​h​t​t​p​s​:​​/​/​a​o​p​​k​.​g​o​v​.​​c​z​/​w​​e​b​/​e​n​​/​-​/​t​h​​e​-​g​o​v​e​​r​n​m​e​​n​t​-​o​f​​-​t​h​e​-​​c​z​e​c​h​-​​r​e​p​u​​b​l​i​c​-​​a​p​p​r​o​​v​e​d​-​d​
e​​c​l​a​r​​i​n​g​-​t​​h​e​-​s​o​​u​t​o​k​-​p​​r​o​t​e​​c​t​e​d​-​l​a​n​d​s​c​a​p​e​-​a​r​e​a

23.	 UNESCO World Heritage Committee. (1996) Decision 20COM VIII.C - Inscription: The Lednice-Valtice Cultural Landscape 
(Czech Republic).

24.	 Salašová A, Kulišťáková L, Sedláček J, Dohnalová B, Flekalová M, Vítovská D, Krusová A. (2013) Cultural-historical values and 
compositional phenomena of the Lednice-Valtice Area landscape conservation zone – landscape-analytical drawing A.

25.	 Krejčiřík P, Salašová A. The Lednice-Valtice Complex – the Unique Garden and Landscape Architecture Area. Životné Prostr. 
2005;39:143–8.

26.	 Sedláček J, Fialová Z, Klepárník R, Matějka D. (2020) A deeper insight into lednice-valtice cultural landscape visitors. In: 
Public Recreation and Landscape Protection - With Sense Hand in Hand? Conference Proceedings.

27.	 Global Change Research Institute CAS. (2025) Mapy – Klimatická změna. https://www.klimatickazmena.cz/mapy/
28.	 Pietsch M, Makala M, Syrbe R-U, Louda J. Multifunctional Assessment of Green Infrastructure for Sustainable City Planning. 

Trapani FD, others, editors Advanced Studies in Efficient Environmental Design and City Planning. Springer; 2019. pp. 
345–58.

29.	 Nature Conservation Agency of the Czech Republic. (2025) Soutok PLA Day: Celebration of the declaration of the Soutok 
Protected Landscape Area. https://aopk.qda.cz/den-chko-soutok

30.	 Kowarik I, Bartz R, Brenck M, Hansjürgens B. Natural Capital Germany – Ecosystem Services in the City: Protecting Health 
and Enhancing Quality of Life. Natural Capital Germany – TEEB DE. Berlin, Leipzig: Technical University Berlin; Helmholtz 
Centre for Environmental Research – UFZ; 2017.

31.	 Burkhard B, Kroll F, Nedkov S, Müller F. Mapping supply, demand, and budget of ecosystem services. Ecol Indic. 
2012;21:17–29. . ​h​t​t​p​s​:​​/​/​d​o​i​​.​o​r​g​/​1​​0​.​1​0​​1​6​/​j​.​​e​c​o​l​i​​n​d​.​2​0​1​​1​.​0​6​​.​0​1​9

32.	 Grunewald K, Bastian O. Ökosystemdienstleistungen: Konzept, Methoden und Fallbeispiele. Berlin, Heidelberg: Springer-; 
2013.

33.	 Crossman ND, Burkhard B, Nedkov S, Willemen L, Petz K, Palomo I, Drakou EG, Martín-Lopez B, McPhearson T, Boyanova 
K, Alkemade R, Egoh B, Dunbar MB, Maes J. A blueprint for mapping and modelling ecosystem services. Ecosyst Serv. 
2013;4:4–14. https://doi.org/10.1016/j.ecoser.2013.02.001.

34.	 de Groot RS, Alkemade R, Braat L, Hein L, Willemen L. Challenges in integrating the concept of ecosystem services and 
values in landscape planning, management and decision making. Ecol Complex. 2010;7:260–72. ​h​t​t​p​s​:​/​/​d​o​i​.​o​r​g​/​1​0​.​1​0​1​6​/​j​.​
e​c​o​c​o​m​.​2​0​0​9​.​1​0​.​0​0​6​​​​​.​​​

35.	 Yu H, Huang R, Zhang J, Yuan Y. Calculation Method for Carbon Sequestration of Urban Green Space Vegetation – Based 
on Point Cloud Technology. J Digit Landsc Archit. 2023;142–57. https://doi.org/10.14627/537740016.

36.	 Pietsch M, Makala M, Syrbe R-U, Louda J. Multifunctional Assessment of Green Infrastructure for Sustainable City Planning. 
In: Trapani FD, Mohareb N, Rosso F, Kolokotsa D, Maruthaveeran S, Nelson M, editors. Advanced Studies in Efficient Envi-
ronmental Design and City Planning. Cham, Switzerland: Springer; 2019. pp. 345–58.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.14627/537690064
https://doi.org/10.1016/j.scitotenv.2016.08.127
https://doi.org/10.1016/j.scitotenv.2016.08.127
https://doi.org/10.3197/ge.2008.010204
https://aopk.gov.cz/web/en/-/the-government-of-the-czech-republic-approved-declaring-the-soutok-protected-landscape-area
https://aopk.gov.cz/web/en/-/the-government-of-the-czech-republic-approved-declaring-the-soutok-protected-landscape-area
https://www.klimatickazmena.cz/mapy/
https://aopk.qda.cz/den-chko-soutok
https://doi.org/10.1016/j.ecolind.2011.06.019
https://doi.org/10.1016/j.ecoser.2013.02.001
https://doi.org/10.1016/j.ecocom.2009.10.006
https://doi.org/10.1016/j.ecocom.2009.10.006
https://doi.org/10.14627/537740016

	﻿Integrating scenario based learning and design thinking to strengthen climate resilience in landscape architecture education
	﻿Abstract
	﻿1﻿ ﻿Introduction
	﻿2﻿ ﻿Study area and context
	﻿3﻿ ﻿Methodology
	﻿3.1﻿ ﻿Educational setup
	﻿3.2﻿ ﻿Preparatory phase
	﻿3.3﻿ ﻿Design of the intensive on-site phase
	﻿3.4﻿ ﻿Analysis and scenario development
	﻿3.5﻿ ﻿Evaluation method
	﻿3.6﻿ ﻿Review of the methodological approach’s achievement of objectives

	﻿4﻿ ﻿Results
	﻿5﻿ ﻿Discussion
	﻿6﻿ ﻿Conclusion
	﻿References


