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Abstract: Today, natural resources of urban areas have been given the rank of a necessary tool
for combating climate change. Many cities are trying to manage biologically active areas of great
quality by applying a blue-green infrastructure (BGI) strategy. Designing areas such as riverside areas
belonging to BGI is particularly challenging. On the one hand, they are environmentally valuable
areas requiring protection. On the other hand, they form urban public spaces subject to requirements
of urban continuity as well as social and cultural conditions. The authors of the article argue that the
optimal way of shaping riverside areas in cities that responds to diverse conditions (environmental,
economic, legal, social) can be achieved by applying an integrated system of cooperation between
designers known as the integrated design process (IDP) in the design process. The study aimed to
answer the question of whether the integrated design process (IDP) that combines both the expert
and social approach at the first stage, in the pre-concept phase may be optimal when developing
riverside areas as part of blue-green infrastructure (BGI). The method was originally applied to
architectural design, therefore the authors analyzed to what extent its assumptions may be used in
the waterfront design process. First, the authors’ study compares design processes (traditional and
integrated) for use in these processes of expert and social perspective. As a result, the integrated
design process (IDP) has been considered as an optimal design process to create such areas. Then,
the authors analyze the waterfront design process in Zmigrod. The authors wanted to see to what
extent the process corresponds to the assumptions of the IDP method. The authors point out the
stages that implement assumptions of the IDP method partially or not at all and indicate the reasons
for such a situation. The authors evaluated the role of various stakeholders. The analysis and critique
of Zmigrdd case study presented here provide conclusions regarding the possibilities and limitations
of the IDP method when implementing blue-green infrastructure projects in a small town.

Keywords: integrated design process; riverside landscape designing; blue-green infrastructure (BGI);
community participation; Zmigréd

1. Introduction

Lately, European cities have been increasingly pursuing climate change adaptation policies,
not only to mitigate the negative effects of climate change, but also to provide future effective tools
and mechanisms for sustainable cities which results from the European Union guidelines. Today,
natural resources of urban areas have been given a rank of a necessary tool for combating climate
change [1]. They have been called ‘green infrastructure’. According to the strategy adopted by
the European Commission: Green Infrastructure (GI)—Enhancing Europe’s Natural Capital (2013),
‘green infrastructure’ is a strategically planned network of high nature value areas, designed and
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managed to deliver a wide range of ecosystem services and to conserve biodiversity in rural and
urban settings [2]. The natural environment, within the concept of ‘ecosystem services’, provides
services on which human existence depends. The purpose of the above is to ensure respect for the
environment, which is an important partner for policymakers at various levels. The strategy has
identified that ‘green infrastructure incorporates green and blue areas. It can play an exceptionally
important role in cities providing services that include flood protection, strengthening water retention
and flood prevention, maintaining groundwater at a proper level, and restoring or averting the loss of
biodiversity [2]. Over time, an increasing number of researchers tended to use the term ‘blue-green
infrastructure” (BGI), which strongly indicates areas of actions and indissolubility of certain systems.
The term was first used for describing the planning efforts in Sao Paolo, Brazil, aimed at flood
control [3]. Nowadays, blue-green infrastructure is often interpreted (an engineering approach) as a tool
for sustainable water management in the city while supporting the functioning of grey infrastructure [3].
It should not be forgotten that BGI stems from GI. Therefore, it should aim at managing biologically
active areas of great quality [1,4] (pp. 15-36). BGI enhances the natural value of areas, and thus its
economic and social value [1,4] (pp. 15-36). The creation or restoration of BGI means more than
just environmental benefits for cities. It is often the restoration of cultural heritage and local identity
e.g., involving the relationship between the city and the river [5,6] (pp. 169-206). The implementation of
blue-green infrastructure is not always easy and is hampered by barriers such as low public awareness
of BGI benefits, inadequate BGI management, or maintenance costs [1,7]. Dynamically managed large
cities with a substantial budget carry out programs and strategies to implement BGI [3]. Smaller cities,
often far from the mainstream, focus more on local problems such as economy, employment, or labor
migration. Their budget is not sufficient to invest in BGI with the same intensity as large metropolises.
Paradoxically, smaller cities very often have valuable, high-quality natural resources, but they are not
in a position to use their potential for creating and managing blue-green infrastructure.

It is extremely difficult to maintain biologically active areas of great quality, which are also urban
public areas since, on the one hand, they require protection, and on the other hand, they require
adaptation to social purposes. Typical examples are parts of river valleys dividing urban tissue,
which are valuable habitats of fauna and flora as well as recreational areas appealing for urban
residents. Some reviewers take the view that economic development of waterfronts should not preclude
their natural features and local authorities should to take into account integrated and balanced
waterfront planning. Sustainable development of riversides can be achieved only when environmental,
social, and economic aspects are well integrated [8,9] (pp. 552-586), [10]. Innovative waterfront design
may be achieved, only owing to the cooperation of experts forming a multidisciplinary team along
with representatives of society [10,11]. Improvement of design processes is essential for building and
maintaining a sustainable environment in this context. Reconciling the coexistence of natural and
artificial environment is one of the topics currently raised by designers [12] (pp. 95-111). The issue
relates by far to the design and implementation of a project in urban waterfront areas [13].

This paper presents the authors’ results of research on the most appropriate waterfront design
method. The authors analyzed the waterfront design process for the integrated design process (IDP)
method applied in architectural design. The key research question was: Can the IDP method be used
in waterfront design in the context of creating blue-green infrastructure? The authors reviewed the
literature focusing on two matters. The first one is the relationship between the city and the river
reaching a contemporary approach to waterfront designing as an element of a blue-green network.
The second matter is a review of design methods, where authors focus on the IDP method. The authors
examined waterfront design processes in Zmigrdd concerning practices. The aim was to check to what
extent the process is consistent with assumptions of the IDP method and diverges from the method.
We evaluated the process (subsequent stages) and the role of individual stakeholders. Our conclusions
show indications for implementing the IDP method in the waterfront design.
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2. Literature Review

2.1. Riparian Zone Development in the Context of the Transformation of City-River Relation

A lot of cities grew out of a small settlement located along a river, because its proximity delivered
numerous benefits [10,14]. Riverside towns offered an easy access to transport and communication
routes, thus determining their development [14-16]. Riparian areas served also important social
functions as natural recreational facilities for inhabitants [6,15-18]. Public green space was situated
directly on or in close proximity of embankments [15,19]. Over the years, rivers determined not only
an urban structure and development, but had a significant importance in shaping urban identity as
they influenced the landscape attractiveness [15,19]. The panorama of the Danube added to the list of
UNESCO World Heritage [20] is an example of space where a river does not exist without a city and the
other way round, for together they form a unique landscape. Skalski [21] even claimed that the ability of
cities to use the proximity of the river (in the different aspects: Economic, natural, social, etc.) reflects its
attitude to sustainable development and historical legacy. For centuries, the city-river relation has been
subject to transformation and it has never been easy. As civilization grew and urban areas expanded,
rivers, as a natural enclave, have been declining [19,22]. Increasing floods and environmental pollution
caused separation of cities from rivers as they were canalized and sometimes filled in [15,23]. For many
years, man contributed to transformations of river valleys and, consequently, this induced changes in
hydrographic conditions, pollution, and deterioration of habitats in this area [15,19,22,24].

Nowadays, cities are seriously affected by extreme climatic events such as floods caused not only
by climate change regime. In a broader context, they are a consequence of uncontrolled urbanization
expansion (deforestation, soil sealing, canalizing, or river straightening) while water resources have
been unreasonably managed for centuries (excessive water abstraction, water transfers, drainage of
lands for development purposes, impoundment of water, construction of dams, a wasteful model of
production and consumption). Water and climate change in cities induce lowering of the soil water table,
the drying-up of natural water ecosystems (ponds, small ponds, wetlands), pollution caused by surface
runoff and increased inundations and flooding, an overload of an urban sewer system, and construction
disasters. Therefore, in many urban agglomerations, actions of local authorities are aimed at restoring the
water balance of urban areas and mitigating the effects of disturbances [25,26]. Researchers worldwide
are involved in developing strategies for sustainable water resource management on a large scale/the
management of large-scale water resources as well as tools and technologies for use on a small scale [3].
Lerner and Holt [14] hold the view that the interactions between cities and their rivers are a complex
mix of gains and challenges for a city. However, in recent years, rivers have become more valuable.
According to the authors, people realized that natural systems must be protected and reinforced if we
are to rely on services provided by these ecosystems [14]. With the benefit of hindsight, the symbiosis
between cities and rivers may have a timeless relevance. River valleys are a valuable natural resource
for cities serving an irreplaceable ecological function [10,14,27] and being a foundation of the blue
and green infrastructure. Again, riverside areas are of interest to administrators of cities as priority
areas for local plans and strategies [25,26,28]. In contemporary waterfront-planning, priority is given
to environmental benefits (flood prevention, protection of habitats, maintenance of good quality
water) [8,23,24] while making the space more attractive to a user [15,29]. Timur [6] (pp. 169-206) claims
that the visual impact of water on landscapes is the main factor for attracting people to waterfronts.
Water is the key element of planning as it provides people with physical and mental wellbeing [12,18,30].
Cengiz [9] (pp. 552-586) argues that people should be able to have an up-close experience with a river.
Such physical and visual sensation helps to create diverse places in cities encouraging a feeling of
belonging and appreciation of nature. Nonetheless, it works both ways. As argued by Wolski and
Jankowski [22] in the context of city—river relations, the concept of space is closely linked to a local
community that fully integrates the concept of a riverside area. The existing interdependence stems
from the attributes and formation of community [22]. The educational process aimed at increasing
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the social awareness of the roles that rivers play is not without significance. Hence, rivers should be
included in the active process of waterfront restoration [15,16].

Social impact of waterfront development is also vital. The identities of many cities were formed
based on a river that affected inhabitants and their connection with waterfront landscape [16,23].
Restoration of this connection through waterfront development responding to the needs of users may
impact the restoration of urban identity. Cengiz [9] (pp. 552-586) claims that the shaping riverside
landscape should cover the extensive participation of diverse community members that is extended
beyond traditional groups of stakeholders. Holt et al. [24] points out that the stakeholders should
switch over time and link the needs of regional and urban networks with local interests. They find that
when implementing a project, process management must provide sufficient flexibility to deal with a
complex and dynamic nature of the environment and be stable to maintain trust and legitimacy among
parties involved.

A lot of authors stress that the revival of riparian areas is impossible without taking into
account their cultural continuity [5,6,22,23]. Throughout the centuries, the ecological and cultural
functions of rivers developed simultaneously at the same time forming a unique composition of urban
morphology [5]. The natural and cultural landscape of revitalized waterfronts should interpenetrate
each other. Wolski and Jankowski [22] add that in the age of sustainable development, a river should
be the hallmark of a city, a showroom of urban life and its integration. The process of designing
riparian areas should be based on searching for new factors of local development linked to tradition,
history, and culture of a given location. At the same time, the direction of development orientated on
nature and landscape ought to be strengthened as it will improve climatic and hydrological conditions,
increase biodiversity, and create inhabitant-friendly recreation space [15].

2.2. Design Process Approach Versus Shaping of Riverside Areas

A supra-local look and outreach activities based on interdisciplinary cooperation at various stages
of project implementation are required to restore natural functions in urban areas [24,28]. It should
be stressed that riverside areas, especially within built-up areas, participate actively in recreation
space [13,15]. Consequently, the creation of such space is a broad and multi-faceted issue. On the one
hand, there are natural areas where expert knowledge about how to develop and manage them is
required [15,31]. On the other hand, urban riverside areas as public spaces require a social approach
allowing user primacy [13,15].

An expert perspective, characteristic for designers, is linked to a selection of research methods
defined by a design process. Basic methods include an analysis of formal and legal requirements
and field studies that form a part of pre-project activities and talks with an investor or its
representatives [12,15,32,33]. Public consultation is an additional element. A designer’s creative
process is an essential component of action [12,32,34]. From a social point of view, however, mainly for
the community representing social sciences (sociologists, psychologists, cultural experts), typically all
measures are undertaken in cooperation with representatives of various social groups, both formal and
informal, in the social participation process [15,33]. Researchers studying riparian areas [12,15,32,33]
believe that the creation of such areas requires not only a comprehensive and systemic approach but
should also take into account the dynamics of the fast-changing design process. Constant monitoring of
the process, and thus identification of breakpoints, will ensure that design decisions are more efficient
in terms of economics, ecology, culture, and society [15,33].

The objective can be achieved if a design process model for developing riparian areas addresses
an expert and social view from the outset—at the stage of studies and analyses (a pre-concept stage).
This, in turn, directly relates to organizing an interdisciplinary project team already at an initial stage.
A lot of researchers analyzing the design process and its effects [12,32,33,35] say that the progressive
and therefore sustainable design is impossible without a strong, integrated design team. Based on the
authors’ research and by comparison with others [33,35], in the authors’ opinion, when creating riparian
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areas, the work of an interdisciplinary team should be initiated at the first stage of the design process.
It will also make it possible to apply methods and tools typical of an expert and social approach.

3. Study Area

Zmigréd is an urban-rural municipality. It covers an area of 292 sq. km and has a population of
14,688 inhabitants [36] of which 43% account for the inhabitants of Zmigréd (the town). The original
settlement grew beside the Barycz River, the channels and oxbows of which surrounded the old town.
Zmigréd obtained borough rights in 1253 and started developing rapidly while shifting away from
the Barycz River covering its channels and oxbows. Today, the town is divided by the Sasiecznica
River, which is the left tributary of the Barycz River and initially it was located outside the urbanized
area (Figure 1). The part of river valley, situated in the center of Zmigréd, is an important element
of its structure. The Sasiecznica River together with its tributaries is a low-level watercourse and
the alarm level is exceeded occasionally [37]. Water levels exceeded alarm thresholds in 2017 and
2019 last time (data from Regional Water Management Board, Lower Silesia, Poland). Only 40% of
the Sasiecznica Valley is natural, the remaining part—to the mouth to the Barycz River is strongly
transformed, mainly because the river was regulated in 2003 as part of then-current method of flood
prevention [37]. The nature of Sasiecznica River is homogeneous within the town. A large part of
the valley with remainders of oxbows has retained its quasi-natural character with wide broads
and vegetation typical for riverside habitats. Zmigréd Municipality is marked by numerous historic,
cultural, and natural features. Owing to the particular natural and cultural values of the region,
hiking and cycling are developing strongly. They are key pillars of the economy of many municipalities
including Zmigrod.
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Figure 1. Zmigréd, the town located along the Sasiecznica River.

Zmigréd Municipality does not have a separate development strategy of blue-green infrastructure.
Despite the enormous natural potential, there is no common planning and management system for
these areas. This is partly due to the model of the administrative structure in Poland, which is too
fragmented. Areas having different functions have different managers, even if, from a natural point of
view, they form a single ecosystem. It very often happens that different organizational entities pursue
similar objectives, e.g., strengthening of small water retention, achieved through separate plans or
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programs that do not form a systemic solution for the entire region. Zmigréd Municipality has two
formal documents that specify tools for sustainable water management: “Environmental Program
for Zmigréd Town and Municipality” and “The strategy of sustainable development for Zmigréd
Municipality for the years 2015-2020" [17].

The “Land Development of the Sasiecznica River in Zmigréd” Project implemented over the
period of 2015 to 2018 pursues objectives set out in the strategy of the municipality; it also addresses
the long-term objectives of the “Environmental Program for Zmigréd Town and Municipality” [38].
It is not linked to other actions regarding water resources of the municipality. It is not a part of a
systemic approach. However, it is important to underline that one of the priorities identified by the
investor has been to preserve as many existing environmental values as possible, thus, not to interfere
significantly with the natural character of vegetation and precious waterside habitats. The areas
by the Sasiecznica River were intended to become a key element of BGI for Zmigréd Town and
Municipality: Areas representing high natural values and leisure and educational function serving both
the inhabitants of the municipality and tourists. The investment was also in line with the needs of the
residents formulated in a study conducted by the municipality in 2015 [39]. The research showed that
for the respondents the proximity of nature is the greatest asset of the inhabited village. The inhabitants
of the commune indicated safety in public places, availability of places for recreation and leisure,
as well as cleanliness of the natural environment.

With regard to the main objectives, the solutions required to maintain, conserve, and enhance
biodiversity in a given area have been applied based on the existing environmental conditions. The most
important added element includes water features that is basins with marsh vegetation (native species
occurring in a given habitat) to collect water from high levels occurring periodically. Water features
have been introduced because of environmental reasons (low retention, increase of biodiversity),
aesthetic reasons (diversification of a monotonous landscape), and educational reasons (growth of
environmental awareness, in particular increasing knowledge on small retention and protection of
wetland habitats). Elements of infrastructure that allow safe use of the site recreation and leisure
have been used as part of development. In order to highlight the cultural values of the area, and thus
renew the identity of the place, a sculpture relating to the town’s coat of arms (a tail of a dragon)
was placed together with a mock-up of the town and a description of the most important historical
architectural dominants in the town panorama. As it is true for the majority of projects of this type,
the riverside design process included different groups of participators, among them, an investor, a
designer, a contractor, governing bodies (institutions), and recipients. External experts (a geologist,
a hydrologist, and a constructor) assisted in solving some design problems. Many solutions proposed
by the investor were in response to inhabitants’ needs expressed in the research report entitled:
“Zmigréd Municipality in the opinion of its residents. Report from the research 2015” [39].

4. Research Approach

An integrated system of cooperation between designers known as the Integrated Design
Process—IDP is a model (system) of the design process that shapes the sustainable built-up
area [35,40—43]. It is not the same as “inter-branch coordination”, (the conventional design process,
CDP), (Figure 2a) commonly known and used in practice (Figure 2b).

The IDP seeks to establish a set of criteria for the design process to keep the following
parties interested:

1. Investors,
2. Designers,
3. Users.

These criteria include:

1.  Users’ health,
2. Comfort
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Productivity,

Flexibility of a project regarding future requirements,
Operation and maintenance of systems,

The life cycle costs of a project,

Social links,

The context of environment,

Culture and habits.

O X NSO

Nils Larsson [43] defines the process as follows: “The Integrated Design Process (IDP) is a method
of intervention in early stages of the design process that supports the development and design team
to avoid sub-optimal design solutions”. It is a methodical approach applied in architectural design
in the 1990s when constructing high-performance buildings. Such buildings are characterized by
reduced greenhouse gas emissions and energy as well as drinking water use [27,43—45]. Nowadays,
they are known as green architecture or sustainable architecture, and their construction and functioning
entail obtaining a quality certificate (identifying the positive impact on the environment) [45,46].
Thanks to the cooperation of all interested parties and external experts, the objectives shall be achieved.
A mediator as a person responsible for the smooth conduct of the process during its entire duration also
makes an important contribution [45,46]. Traditional stages of a project do not disappear in IDP, they are
carried out differently (Figure 2a,b). This is due to the introduction of a simulation of proposed solutions
at each stage of work. It is becoming easier and more common owing to advances in information
and communication technology, including setting up of databases as well as programs that support
designing. A sustainable project is often linked to the concept of sustainable community [42], which is a
community that follows sustainable development principles: Healthily, economically using renewable
energy. The link between areas for living and public transport (its accessibility) sharing a common
green area near home or public space are also very important. The IDP is popular in Canada, the USA,
and New Zealand, where projects financed by the government and local authorities are sometimes also
carried out according to the LEED (Leadership in Energy and Environemntal Design—certification
system) requirements [42,45]. It allows for an assessment of service of a project and verification of
adopted solutions. A real teamwork carried out from the beginning of the design stage is one of the
main factors affecting the effectiveness of the IDP. A line-up of a project team, which works on a project
from the beginning, is crucial for the implementation of the objective of creating a sustainable space.
In the authors’ view, due to the interdisciplinarity of the specialty, the presence of a landscape architect
in the team is necessary from the very beginning of the design process [47-49]. Despite the difficulties
in defining the profession of a landscape architect and the discipline [47-49], the area of competence
and activities of these professionals offers a multifaceted and systemic approach to a design problem.

According to the results, the authors claim that the most appropriate design process to be used
when developing riverside areas should be the one that combines both the expert and social approach
at the first stage, namely the pre-concept phase. As part of such process an interdisciplinary design
team develops the stage of strategy and scenarios for the contemplated project, and the process does not
end with the completion of the undertaking. The presented model of the design process—integrated
design process—seems appropriate for structuring riverside areas considering the importance of the
monitoring stage of project operation. This aspect seems to be crucial with a view to enabling further
research on sustainable riverside development.

The research approach is a single case of the design process of riparian development in a small
town (Zmigréd), which has undergone an as-built assessment after its completion and in the first
year of operation. The assessment was based on the initial design objectives, the course of the process,
and involvement of individual groups of stakeholders in the subsequent stages as well as compliance
with the integrated design process (IDP).

The research material consisted of:

e  Notes from the public consultation carried out during stage IV of the design process,
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e  Observations and notes from the design process,

e  Complete design documentation,

e  Formal and legal documents of the ‘Land Development of the Sasiecznica River in Zmigréd Project’,

e Arecord of an interview with the investor after putting the project into service, stage V of the
design process,

e Notes from the public consultation carried out after putting the project into service, stage V of the
design process,

o  Field observation after putting into service of the project, stage V of the design process,

e Arecord of an interview with the investor one year after putting the project into service, stage V
of the design process,

o  Field observation one year after putting into service of the project, stage V of the design process.
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Figure 2. Comparison of conventional design process (CDP) design process, the integrated design
process (IDP), and the Design Process in Zmigréd: (a) The figure identifies the linearity of the
conventional design process (CDP) from project start-up to construction and completion. The CDP
is developed by categorizing it into components with minimal interaction between the design team
members. Possible feedback loops (shown by the green arrows) only between part of stage 1 and 2
and part of stage 3. Assemble the design team—stage II (the authors” own research); (b) the figure
identifies the interactive of the integrated design process (IDP) from project start-up to commissioning
and post-occupancy evaluation and the possible feedback loops (shown by the green arrows) at stage 1
to 4. Assemble the design team—stage 1 (adapted from Larsson [43]); (c) the figure identifies stages
of the Design Process in Zmigréd in relation to the assumptions of the IDP method, detailing the
breakpoints loops (shown by the red), (the authors” own research).
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In the first stage, an analysis of source materials has identified current trends in urban riparian
development. It helped specify the priority actions taken in the development of sustainable environment.
The next step was to translate the IDP method applied mainly in architectural design into the
land development process with reference to the previously identified priority actions. Furthermore,
the analysis of formal documents of Zmigréd Municipality has defined formal tools owned by the
municipality intended for planning and implementation of sustainable development projects, including
blue-green infrastructure projects. At this stage, design activities have been identified and ranked
according to formal and legal procedures. Individual stakeholders have been assigned a specific role
in every activity. Next, breakpoints, that is moments leading to a change in the design process in
relation to the design intent, have been identified [50]. The analysis of the design process in Zmigréd
with respect to the guidelines of the integrated design process (IDP) method has been a final part
of the authors’ research in order to answer the question whether the riverside design process in
Zmigrod met the key assumptions of the IDP method. At this stage, breakpoints that affected activities
in the process as well as implementation of respective land development components have been
examined. Breakpoints were analyzed identifying their status concerning the original design objectives
(plus-constance-minus) and the possibility of verification at an initial stage to provide an answer to the
question: ‘Are they dependent or independent on a designer?” Each breakpoint has been linked with a
factor and/or stakeholder that caused them. Regarding the objectives of the IDP method, stages of the
design process in Zmigrod proceeded in a similar way. Stage I is marked by more dynamic activities,
including occurrence of feedback loops representative for IDP feedback. The diagram shows the design
process (Figure 2¢), including breakpoints. The three most important breakpoints that changed the
design process as compared with initial assumptions have been identified. Two points occurred during
the stage I and one point during the stage II. Breakpoints resulted from the following determinants:

1.  Social—making the investor accustomed to conventional design process (CDP);
2. Economic—minimizing implementation cost;
3. Formal—unclear law.

The results of the analysis can be used as recommendations on the improvement of the IDP
method with respect to the riverside design process (Integrated Riverside Landscape Design).

5. Results and Recommendations

The riverside design process in Zmigréd has been implemented in compliance with the
policy for areas of specific nature (riparian) proven by research [6,8-10,29] and tested in model
projects [11,18,23,31]. These are natural, social (or social and cultural), and economic determinants.
The analysis of the process in Zmigrod has shown that formal determinants, which may affect the
process, are an essential aspect that should have already been considered at an initial stage of the
process [50]. In the design process in Zmigréd, formal activities stemming from formal determinants
have taken a great deal of time in relation to other types of activities (Figure 3). On the other hand,
too little consideration has been given to consultative activities. More intense activities are required at
multiple stages with respect to the design method, IDP. In the design process in Zmigréd as well as in
the IDP method, the design workshop prevails among activities (Figure 3).

Table 1 describes in detail the design process in Zmigréd compliant with the IDP method.
The subsequent stages of the process and the most important activities affecting its dynamics have
been shown with a particular focus on differences in relation to the preferred IDP model.
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Table 1. The IDP versus the design process in Zmigréd, comparison of the implementation of process stages.

The Integrated Design Process (IDP)

The Design Process in Zmigréd

Name of Steps

Progress of Implementation

CHARACTERISTIC STEPS AS INTENDED

Stage I

Specific conditions of the site: floodplains, of high natural value,

Review functional program; Cause: located in a direct vicinity of the town, neglected, not safe,
. . / requiring an optimal land development.
establish preliminary targets Effect: Cooperation between the municipality and the research institute.
ect Transfer of knowledge and information.
Cause: Specific conditions of the site: floodplains, of high natural values,
Assess conditions of site and ' requiring protection and maintenance.
any existing Effect: Consultations with experts (an irrigation agronomist (meliorant),
an environmental engineer).
Breakpoint: No design team, identify missing professionals and users.
Cause: Cost minimization during the initial stages of design, getting the
. investor accustomed to the Conventional Design Process (CDP).
Assemble the design team, The team lacks all professionals: a hydrogeologist, a design
identify missing specialties engineer, an estimator. Lack of jointly taken design decisions.
Effect: Lack of some analyses or expert reports due to the nature of
the areas.
No social participation—no identification of design objectives.
Organization of a student design competition, design workshops
Develop a conventional Cause: conducted by academics and consulted by experts (an irrigation
reference design agronomist (meliorant), an environmental engineer).
Develop a concept design Effect: Additional practical benefits (except for commercial) —
Consider site development issues ect: educational benefits.
Breakpoint: No initial costing;
Initial costing Cause: Cost minimization during the initial stages of design, getting the
’ investor accustomed to the Conventional Design Process (CDP).
Effect: Lack of define performance targets.
Breakpoint: No complete concept design.
C . . No final decision on the investor’s source of funding.
omplete concept design Cause: . .
The decision was taken during II stage.
Effect: It necessitated modifications of design solutions adopted during
I stage.
Conclusion: Change of design solutions during II stage and III stage have been

made without sufficient consultation and analyses.
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Table 1. Cont.

The Integrated Design Process (IDP) The Design Process in Zmigréd
Name of Steps Progress of Implementation
Stage II
Complete preliminary design Complete preliminary design
Focus on design workshop Focus on design workshop.
Decide on design option for final Breakpoint: No decision on a design option for final development.
development
Cause: Lack of some expert-based analyses.

Failure to obtain required permits and approvals under the

) ) Completed developed design (1); Necessity to make amendments
g Complete developed design Effect: and obtain approvals again. Additional costs and time extension.
E ’ Failure to submit documents related to applying for EU funding.
E A low score obtained during the funding procedures.
= Complete developed design (2)
<
% Stage III
= Complete detailed design. Complete detailed design.
8 Tender documentation. Tender documentation.
E Stage IV
o Develop QA f
o evelop QA strategy for . .
6 construction and operation. Develop QA strategy for construction and operation
;5‘ Complete construction Complete construction
% Stage V
Monitor actual performance Monitor actual performance
Cooperation between the investor-municipality and the research
Cause: institute in preparing the project strategy and arrangement.

Setting the secondary objective by the stakeholders: research and
educational objectives.
Joint analysis of observation carried out; planning and
Optimize performance introducing changes based on the observation (modifications of
land development elements). Field-based training for students.
Preparation of educational and scientific research where the area
would be “a landscape laboratory” and the stakeholders would
include: residents, students, pupils and academics
(stage: a description of the project drawn up in order to submit an
application for funding).

Effect:

A study of the design process in Zmigrdd revealed that involvement of various stakeholders
varied. One stakeholder exercised a dominant influence. It is a weak point of the process with regard
to the IDP method. The most important difference between these designing methods (CDP and IDP)
is providing a ‘forum’ under the IDP whose members work together on a design from the concept
or even the stage of strategies or scenarios for developing a project to the verification of assumed
parameters as partners. The aim is to develop optimal solutions by the design team. The design team
should not be pressured by one of its members. What matters is the continuity of such process and
that it is pursued even after a project acceptance procedure [40,42].

Table 2 indicates the impact of the stakeholders of the design process on decisions in relation to
the components of land development during implementation. Implementation of 36 components of
land development resulting from the design intent has been assessed. Nine of the studied components
have been implemented without any changes, and two of them have not been implemented at
all. The analysis has shown that as many as 27 components have been modified during design
workshop—17 components have been changed having a positive effect and 10 components having a
negative effect on the original concept. The Investor (18 modifications) had the greatest impact on
changes, then there was the designer (7 modifications), and the contractor (7 modifications). Almost all
the Investor and Designer’s changes had positive effect, however the contractor’s modifications had a
mostly negative effect. Most of the changes were made at the design workshop stage (13 modifications).
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Table 2. The influence of stakeholders on the implementation of land development components (the authors” own research).

Execution Participant Influence
No ];Ei‘e/rer;z;tesd Investment Stage . 3 A s 1 s B p Change (Stage)
I D § C U A
0 + - - + -

1 CARPARK -1V X X X I
2 BRIDGE -1V X X I

3 FOOTBRIDGES -1V X X v
4 OBSERVATION DECK -1V X X X X /111

5 OVERLOOK -1V X X I

6 PIT-STOP FOR BICYCLES -1V X X I

7 BEACH -1V X 0

8 SQUARE FOR DOGS—1 -1V X X X I

9 SQ. FOR DOGS—2 -1V X X X II
10 SQ. FOR FOODTRUCKS -1V X 0
11 FOOTPATHS -1V X X v
12 RIPRAP -1V X X v
13 PASS UNDER FLYOVER -1V X X X v
14 OUTDOOR STAIRS I-1v X X I
15 FLOATS FOR FISHERMANS I-11 X X II
16 CHANNEL RENOVATION nI-1v X X v
17 CULVET RENOVATION I-1v X X X v
18 DRY STREAM -1V X X v
19 CATWALK BY DITCH I-1I X X I
20 FLOATS ON BEACH -1V X 0
21 GABION SEATS I-1v X 0
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Table 2. Cont.

Execution Participant Influence
No Elements Investment Stage A Change (Stage)
Developed 3 4
I D S C U
22 BENCHES -1V X v
23 BICYCLE RACKS -1V 0
24 BINS I-1v 0
25 EDUCATION BOARDS -1V 0
26 DRAGON SCULPTURE I-1v X X I
27 PICTURE WINDOW II-1v X X I
28 TOYTOWN I-1v X X I
29 LIMB “ADDER” I-1v X v
30 SCULPTURE DRAGON NATURALIST 1Y X 1Y
31 SCULPTURE DRAGON RIDER \% X \%
32  AGRICURTULAR DEVICE -EXIBITION \% X \%
33 AQUATIC GARDENS I-1v 0
34 NEW GREENERY -1V 0
35 LIGHTING \% X \%
36 VIDEO SURVEILLANCE \% X \%
AMOUNT: 7 2 18 7 0 7 2

13 of 18
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Recommendations:

e To allocate more time and funds to the activities of the first stage of the design process.

e To form an interdisciplinary team of stakeholders at I stage of the design process, when developing
a project strategy.

e  When developing the strategy and plans, potential problems and limitations should be diagnosed
thus to avoid any breakpoints within the planned process.

e A few scenarios of development of the design process should be formulated and cover the risk of
not implementing some components.

e Create a few variants of the design concept and develop a final design concept within the
interdisciplinary team.

e  The consultative activities should be carried during all stages of the design process. This will
enable to apply the social and expert approach simultaneously.

e A continuous project monitoring system should be developed in order to spot and eliminate
problems during the initial stage.

6. Conclusions

The riverside design process in Zmigréd may be called sustainable and partly consistent with
the IDP method. On the one hand, the research revealed deficiencies and/or mistakes in the design
process, while on the other hand it highlighted differences that may help adapt the IDP method
better to riverside landscape design. The design process in Zmigréd considered environmental, social,
and economic factors. The research has shown that formal determinant is an important determinant
of a proper riverside design process as it affects the process at different stages. In the design process
in Zmigrod, it included vague Polish law (the Construction Law, the Water Law Act) on floodplain
development, which led to the adoption of assumptions proved to be insufficient to obtain approvals
required under the current law. It is concluded that flexible conduct of the process is possible only at
the stages independent of formal determinant.

An important finding is the fact that stakeholders affecting the design process at all stages in
accordance with the IDP method should form a coherent team and be subject to a specified management
system. An interdisciplinary project team should be formed at the first stage of the process when
drawing up a strategy before a concept. That condition has not been met in the case of the design
process in Zmigréd and it has been a major weakness of the process. It also has a bearing on the process
at subsequent stages, including the implementation of some land development components caused by
shortage of experts in the team. Research results confirmed that consultative activities are a necessary
condition for a sustainable design process. They should be carried out at the beginning of the process
(during the stage of strategy) and then continued at subsequent stages. The delay of consultative
activities during the design process in Zmigréd (carried out at stage four of the design process) has
resulted in the protests from local residents due to disinformation damaging their confidence in the
local authority. A completed concept design is an essential part of the first stage. The analysis of the
design process in Zmigrod confirmed that the lack of final design concept resulted in subsequent
shortcomings and amendments in a completed developed design (building permit design) and a
completed detailed design prolonging the process (Figure 4).

Another finding of the research is that the strategy on area development and a range of scenarios
and options regarding various determinants should be developed prior to the design process. The design
process in Zmigrdd revealed that it is crucial, especially in case of the project budget. As during the
first stage no final decision concerning the project funding was taken, some design solutions had to be
modified during the design process.

To recap, the analysis of the design process in Zmigréd has revealed that due to the specific
nature of riverside they require a complex design approach. The IDP method may prove to be effective
in riparian planning in order to create a sustainable environment meeting the needs of nature and
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humans. The example of Zmigrod shows that adaptation of this method may be difficult due to formal
determinants that are beyond the stakeholders’ control.

(b)

Figure 4. Aerial view of the investment area (a) 2018, in progress; (b) 2019, after completion of

construction works.

The analysis and critique of Zmigrdd case study present conclusions regarding the possibilities and
limitations of using the IDP method when implementing blue-green infrastructure projects in a small
town. Sustainable development of urban waterfront requires a holistic approach. The coordination of
the strategic objectives of management of urban areas, biologically active areas, and water at different
levels (local, regional, and supra-regional) has a decisive impact on the effectiveness of implementing
rules of sustainable development. It should also be pointed out that creating a communication
(understanding) framework (forum) for all stakeholders during the design process contributes to
developing social responsibility for shaping environmental. This will also make it possible to raise
public awareness on the need for systemic and integrated measures where natural, cultural, social,
and economic conditions are taken into account equally from the beginning.
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