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ABSTRACT 

Global climate change results in an increasing number of extreme events such as heavy precipitation and droughts, 

prolonged heat and the associated formation of heat islands in cities around the world. Cities and municipalities are 

however vulnerable to such extreme conditions and rapid changes and need to develop innovating ways of coping 

with these challenges. In this paper, we argue that a good urban climate is a stepping stone to a livable environment 

for healthy communities and that the promotion of climate-adapted developments can lead to significantly more robust 

and resilient cities and communities. By producing a practice-oriented know-how and illustrating our points with three 

concrete urban design and planning projects, we not only point out the relevance of integrating urban climate 

considerations into urban design and planning projects, but also take a step forward in bridging climate research with 

urban planning and design practices. 

 

Keywords:  Urban climate; climate adaptation and mitigation strategies; cross-sectional planning; climate-adapted 

urban design; resilient planning. 

1. INTRODUCTION 

Global climate change results in increasing extreme events such as heavy precipitation and drought, 

prolonged heat in cities and the associated formation of heat islands around the world. Cities are however 

vulnerable to such extreme conditions and rapid changes. The longer they are exposed to the consequences 

of climate change, the more challenging it becomes for cities and municipalities to ensure a pleasant and 

livable urban environment. Especially in previous decades climate change has manifested itself most 

evidently as a raise in near-surface temperature [6]. Urban climate has therefore become an increasingly 

relevant topic, shaping the urban settlements. Measures to promote a good urban climate compensate the 

consequences of global climate change and lead to significantly more robust and resilient cities and 

communities. 

There are many reasons to promote a good urban climate. First of all, it is beneficial for the economy. 

Green technologies and smart solutions provide important impulses for a competitive economy. Investing 

in a good climate means investing in a healthy economy. A good climate has also increasingly become a 

societal and cultural theme. Climate change has established itself in the consciousness of the society and is 

leading to a shift in values, everyday culture and politics. A good climate also means a higher level of 

physical and mental well-being for the population. According to the World Health Organization, climate 

change is the biggest health threat facing humanity today [19]. Promoting a good urban climate can 

therefore mitigate the negative impacts of climate change on public health. A good urban climate is a 

stepping stone to a livable environment for healthy communities. 

The benefits of a good urban climate are apparent. However how do we actually achieve it in today’s 

cities? In our in-house Spacelab, we are looking for climate-adapted urban solutions that aims for the 

robustness and resilience of our cities and communities. Our research aims to produce a practice-oriented 

know-how that generates simple and applicable solutions for a better urban climate, and therefore establish 

a bridge between climate research and urban planning & design practices. This paper not only reveals the 
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findings of our research, but also exemplifies them in three of our selected urban design & planning 

projects. 

2. URBAN CLIMATE: A CROSS-SECTIONAL TASK 

In the center of our approach, the urban climate is understood as a cross-sectional task with multiple 

interactions and synergies between different disciplines [see figure 1]. The interdisciplinary approach 

requires a well-established dialogue between the urban climate related issues and the other relevant fields 

of urbanism such as mobility, urban design & planning, politics, economy etc [2,17]. Moreover, it is key 

to our approach to assure the interaction between different scales. The greatest and broadest possible impact 

is achieved when the urban climate is integrated into the higher-level plans at the strategic, conceptual level 

and is concretized at the appropriate phase of the subsequent planning and design processes. 

 

Figure 1. Urban climate as a cross-sectional task [8] 

3. 12 RULES FOR A GOOD URBAN CLIMATE 

Urban climate being a complex phenomenon, one of the main challenges of our research is to decipher 

and simplify its complexity and translate it into guidelines for easy implementation. For that reason, we 

gathered 12 simple rules for a good urban climate, that aim to guide the design and planning processes 

towards a climate-adapted urban planning and design. By applying these rules, one can contribute to a good 
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urban climate and at the same time improve the livability of the urban space. The 12 Rules for a good urban 

climate are: 

 

1] Avoid soil sealing 

2] Promote greenery 

3] Encourage natural green spaces 

4] Ensure an adequate ventilation 

5] Arrange buildings correctly 

6] Prioritize shading 

7] Optimize the choice of materials 

8] Develop networks of open spaces 

9] Benefit from water 

10] Enable smart solutions 

11] Collaborate with the business community 

12] Encourage participation 

4. TIPS FOR EFFECTIVE IMPLEMENTATION 

In order to apply the rules for a good urban climate in design and planning processes, they are translated 

into spatial actions and tips for implementation. The tips for a good urban climate are divided into six key 

areas of action: Buildings, open space, greening, sealing, emissions, participation. Figure 2. 
 

Figure 2. Key areas of action [8] 

4.1 Buildings 

Buildings affect the urban climate through waste heat and emissions. They block natural airflow, 

trap solar radiation, and increase air temperature due to their impermeable surfaces. However, when 

designed with climate-adapted solutions in mind, buildings have the potential to act as urban climate 

infrastructure, actually mitigating heat rather than causing it. Well-arranged buildings shade paths and 

squares within the settlement, and encourage cold air circulation [7]. Especially the high- rise buildings can 

be used to regulate the urban microclimate once located considering the natural airflow. There are also 

measures to be taken in building scale. Suitable building materials reduces the residual heat from surfaces 

reflecting the sunrays. Roof and façade greenings can modify the city ecosystem and mitigate the urban 

heat island effect. Moreover they improve the building insulation prominently and therefore can decrease 

the use of air-cooling systems [1]. Immediate surroundings of the buildings such as unsealed courtyards 

and backyards have also proven to mitigate the near-surface temperature raise [7]. 

4.2 Open Space 

The successful protection, creation, and development of open spaces is one of the key elements required 

to achieve a good urban climate. Parks, unpaved, and biologically active green areas of every size can help 

cities adapt to climate change by cooling and enhancing the quality of air, providing shade, and offsetting 

the urban heat island effect. A well-connected network of open spaces serve as air corridors. They bring 

fresh air and cool down the surrounding settlements [7]. Water is also an important element of the open 
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spaces in urban areas that help reducing the local temperature and increase the retention capacity during 

heavy rainfalls [11]. 

4.3 Greening 

Greenery compensates the impacts of climate change in cities. Vegetation in general counteracts the 

local negative climatic effects of the built environment. Greening can be implemented in various scales 

from vertical and horizontal greening of buildings to large scale areas of forestation. Many uses in urban 

fabric such as public spaces, parking lots and even public transport infrastructure offer potential for 

greening. Greening does not only contribute to the quality of the stay, but also supports the biodiversity and 

local fauna of urban spaces [18]. 

4.4 Sealing 

Unsealed surfaces help balancing the urban temperature. When designing squares, parking lots and 

driveways, surfaces that can drain water must be used. They have a cooling effect through the evaporation 

of water. At the same time they store less heat than sealed surfaces [15]. 

4.5 Emissions 

Air pollution from traffic, industry, commerce and heat generation plants affect the urban climate. It is 

possible to reduce emissions, and therefore improve the urban climate through smart solutions. Some 

examples to these smart solutions are; encouraging sustainable and smart modes of transportation through 

urban policies and climate sensitive design, promoting technological advancements and digitalization, 

smart ways of collecting and reusing water. 

4.6 Participation 

The success of urban climate policies depends upon participation by the citizens and the relevant actors. 

They often require the design of inclusive planning processes and broad acceptance on the part of the 

population [14]. So only together with all relevant stakeholders and the participation of the citizens, can 

urban climate policy work to its full potential. In order to enhance participation, new forms of collaborative 

digital platforms can be developed. Digital platforms encourage implementation among key stakeholders 

[13]. 

4.7 Examples from the Practice 

To illustrate the theoretical concepts behind practical implementation, three exemplary projects from 

our urban design & planning agency are presented: the toolbox for the “sponge city” demonstrates the 

importance of using multi-scalar strategies to promote a good urban climate, the spatial development 

concept of the Swiss town of Rheinfelden highlights an integrative approach to climate as a cross-sectional 

task, while the vision for an urban district in the Swiss city of Bellinzona shows how the themes of greenery, 

biodiversity and circularity can be integrated into an urban design project. 

5. A TOOLBOX FOR THE “SPONGE CITY” 

The concept of “sponge City” - Sponge city is a bioclimatic and context-specific urban planning 

concept, that aims to increase urban flood protection in restoring degraded environments or designing 

natural habitats, with a focus on their resilience to water [12]. A well-designed “sponge city” is a closed 
water loop. A closed loop helps mitigating the frequency and severity of the flood risk, improves water 

quality while increasing the reuse of water and reducing water waste. It also improves air quality and 

reduces the near-surface temperature and therefore contributes to a good urban climate. Its benefits are not 

limited to infrastructural matters. The “sponge city” also provides relaxing amenity spaces such as urban 

parks and water squares for its inhabitants with its well-thought open spaces while increasing the 

biodiversity. Figure 3. 
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Figure 3. Benefits of the “sponge city” Source: own figure. 

 
Especially in the areas with rich natural waterscape, the toolbox provides guidelines for designing with 

water by introducing a water sensitive urban development scheme, the “sponge city”, while offering eco-

sustainable living spaces through relevant nature-based solutions for mobility, recreation, production and 

education strategies. 

Nature based solutions - Nature-based solutions [NBS] is an umbrella term that describes approaches 

that “use nature and natural processes for delivering infrastructure, services, and integrative solutions to 

meet the rising challenge of urban resilience” [16]. NBS can provide multiple benefits to cities while 

targeting various societal challenges [3]. Moreover they also contribute to restore biodiversity, create 

opportunities for recreation, improve human health, water and food security, and support community 

wellbeing and livelihoods. Especially amid the climate crisis, NBS are increasingly seen significant to 

mitigate the impacts of climate change [4]. 

The toolbox for the “sponge city” is composed of various NBS with a special focus on water bodies that 

can be applied across spatial scales in urban areas. Examples include small scale green spaces and blue 

elements on buildings such as façade greenings or retention pools, green and blue corridors, larger areas 

with wetlands and forests, sheltering cities from flooding and improving availability and quality of water. 

Figure 4. 

 

Figure 3. Benefits of the “sponge city” Source: own figure 

The toolbox introduces a multi-scalar strategy with three key areas of intervention: Buildings, public spaces 

and streetscape, large scale landscape elements. Figure 5].  
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Figure 5. “Sponge city” key areas of intervention [source: own figure] 

Building solutions include adding green surfaces to building roofs and facades, creating opportunities 

to capture, store, and reuse storm water, improve air quality, and reduce temperatures. [1] They provide 

urban flooding and heat reduction benefits, and at the same time they can reduce costs by enhancing 

efficiency of climate control systems in buildings. The water- sensitive street design is composed of 

bioretention areas, underground water storage and rain sewer, use of permeable and reflective materials. 

[16] Figure 6. 

 

Figure 6. Exemplary street design with “Sponge city” principles [16] 

Large scale landscape elements also play an important role in shaping the sponge city. Riverbed is 

safeguarded with the introduction of wetlands. Natural or engineered, wetlands are highly diverse 

ecosystems that form an interface between land and water. They supply valuable ecosystem services, 

working as a natural sponge against flooding and drought and help mitigate the consequences of climate 

change [11]. 

The tools for the “sponge city” can be applied to various contexts based on the local needs and 

opportunities. Once implemented, they improve the urban climate and contribute to the resilience and 

robustness of the area. 



D. Kovari-Binggeli, Int. J. Urb. Plann. Sus. Dev. No.27 (2022) 39 

The tools for the “sponge city” can be applied to various contexts based on the local needs and 

opportunities. Once implemented, they improve the urban climate and contribute to the resilience and 

robustness of the area. 

6. TOWN OF RHEINFELDEN – CLIMATE-ADAPTED SPATIAL 

DEVELOPMENT CONCEPT 

The spatial development concept serves as the most important instrument for integrative planning, 

coordination and control of spatial development and forms the basis for subsequent land use planning. 

Between control and “laissez-faire”, it ensures on the one hand a robust basic framework for the 

development of the city and the surrounding landscape and at the same time leaves room for flexibility. It 

shows long-term perspectives and secures room for maneuver for the next generation. Climate-friendly 

development as a cross-sectional task and central component of the spatial development concept plays an 

important role. 

Climate-adapted spatial development concept - The project approaches the climate-adapted urbanism 

through a multi-scalar perspective of urban planning and process design. The implementation of efficient 

measures is of great importance for a good urban climate. Urban planning strategies have a key role during 

the implementation. The cities and municipalities can play three main different roles in implementation of 

climate-adapted strategies: active initiation, consultation and incitation. Figure 7. 

 

Figure 7. Cities’ and municipalities’ role in the implementation of climate-adapted strategies [8] 

Active initiation means that the municipality takes the lead in implementation of a certain strategy. In 

the case of consultation, the city or municipality advises actors, e.g. from the private sector, on the 

implementation of measures already planned in order to promote a good urban climate. Finally, the city or 

municipality can motivate and train third parties to implement new measures.  

The spatial development of the town of Rheinfelden is embedded in the context of national, cantonal 

and regional developments in Switzerland. Rheinfelden is part of a tradition of high-quality, holistic 

planning and development and continues this tradition with the climate-adapted spatial development 

concept. 

Climate-adapted urban development - Strategy and vision - In its spatial development concept, the 

town of Rheinfelden gives high priority to the urban climate as an integral part of sustainable and resource-

saving urban planning at the strategic conceptual level. The promotion of a good urban climate is a common 

thread running through the development concept. Different aspects of the development such as landscape, 

mobility, built environment are tackled as different layers of the climate adaptation strategy. Figure 8. 
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Figure 8. Layers of the climate adaptation strategy [8] 

Methodology – urban climate support area - In coordination with urban development, landscape as 

well as mobility and accessibility layers, a large-scale urban climate support area is developed in the town 

of Rheinfelden. It consists of areal, linear and punctual climate structures. Figure 9. 

 

Figure 9. Areal, linear and punctual structures of the climate-adapted spatial concept [8] 

Areal structures can be exemplified as zones, large-scale open spaces, forests. Linear structures are 

composed of green and blue corridors, streets and paths, as well as conceptional connections. Punctual 

structures, on the other hand, are point interventions. They represent a green building, an unsealed 
courtyard, pocket park or simply a point of intersection, connection to the river, entrance to a city etc [see 

figure 10]. The examples can be diversified depending on the context. Once these three structures are 

overlaid in the urban context, a comprehensive strategy for climate-adaptation can be created. 
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Figure 10. Town of Rheinfelden - Climate-adapted spatial concept [source: own figure] 

Designing with trees - Urban trees play an important role in mitigating heat in urban areas and its 

adverse impacts on human health and urban infrastructure [7]. Trees provide shade and reduce air 

temperature, increase air humidity, adsorb air pollutants and reduce CO2 emission improving the quality 

of stay of an urban space [10]. The benefits of tree planting can be maximized through targeted and integral 

site design. For example collective parking strategies can help landscaping by freeing up space for trees in 

streetscape via reducing the on-street car parking. Protecting the exiting trees and integrating them into the 

design of the city are also important in urban transformation processes. Strategic areas are allocated for 

reforestation that will contribute to the natural restoration of the area. 

Green and blue fingers as air corridors - Once efficiently designed, green corridors improve urban 

ventilation, allowing for cooler air to penetrate into the more densely built areas, and thus reducing the 

urban heat island effect. Green and blue elements are the protagonists of the spatial development concept. 

A well-connected green and blue network is essential to allow the cool air to reach into the residential 

neighborhoods, and therefore mitigate the urban heat island effect especially in denser settlements. An 

extensive green and blue network with a long-distance climate-enhancing effect. 

Climate-adapted street design - Street, when designed climate-conscious, can improve the local 

climate. They can help minimizing the demand on energy intensive air-conditioning in vehicles and 

adjacent buildings. Greenings on urban streets are other important elements of the climate adaptation 

agenda that can help mitigate water pollution by absorbing and filtering storm water. In addition to green 

spaces, the permeable paving on streets also allows the storm water to reach landscape areas nearby while 

reducing storm water runoff. Adequate space for trees are reserved at the early stages of the planning 

process. A climate-adapted street design improves the street aesthetic and the quality of stay while 

delivering benefits to the community. 

7. GREATER ZURICH AREA - URBAN LIVING LAB BELLINZONA 

The project "Porta del Ticino - Urban Living Lab" is a pilot project on a national level that aims to create 

a sustainable, climate-friendly and livable urban district at a central inner-city location near the Bellinzona 

train station in Switzerland. The project aims to transform a large-scale former industrial area into a mixed-

use neighbourhood while reinterpreting its industrial legacy with contemporary programs centered on an 

ethos of sustainability. Figure 11. The project focuses on adaptability and robustness - resilience - to future 

changes and extreme climatic, economic, social events. There are three main concepts that formed the 

climate-adapted scheme of the project: a robust green strategy, biodiversity and circularity. 
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Figure 11. Bellinzona Porta del Ticino areal view, Source: own figure 

A Green oasis in urban center - The neighborhood is designed with a comprehensive green strategy. 

The backbone of the scheme is the “Allmend”, a new, green area in the middle of the district, that is one 

hectare large [see figure 12]. Green areas of one hectare or more achieve a long- distance cooling effect 

[9]. Therefore, the Allmend is planned to act as a natural air conditioning system not only for the new 

development but also for the surrounding districts of the City of Bellinzona. The Allmend serves the 

population as a climatic compensation area that embodies various functions such as a community meeting 

place as well as an agricultural area for urban farming and local production. 

Another important element of Porta del Ticino’s green strategy is the roof and facade greenings. The 

buildings are planned to have horizontal and vertical green surfaces that will improve the local air quality, 

regulate the local air temperature and function as a thermal insulator, therefore reduce average household 

energy use. Green roofs moreover play a key role in water management via absorbing excess storm water. 

The buildings within the project area are also predominantly used for urban and vertical farming promoting 

local agricultural production. 

Designing with biodiversity - Natural landscaping is an important factor in promoting biodiversity. 

Native plant species provide an important source of food and additional habitat for the local fauna. 

Ecologically diverse structures on the Allmend, community gardens and green roofs and facades also 

contribute to the diverse flora and fauna not only in the area of development but also for the whole City of 

Bellinzona.  

 

Figure 12. Axonometric drawing of the green strategy, Source: own figure 
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Closed resource cycles - Porta del Ticino is designed as a closed circular system of resources. The value 

of the circularity is “maintained in the form of energy, labour and materials by keeping [them] circulating 

in the economy and reducing the dependency on raw materials” and waste [5] and therefore contribute to 

the robustness and resilience of the scheme. In the project, circularity manifest itself by means of energy 

production, local food production and water and waste management. The large portion of the required 

energy is produced by the photovoltaics on the roofs and on suitable parts of the facades. Rainwater is 

stored in courtyard ponds and green roofs and piped to greenhouses and community gardens. Organic waste 

is collected, processed and recycled as fertilizer in greenhouses and community gardens to close the 

neighbourhood’s food production loop. figure 13 

 

Figure 13. Closed resource cycles, Source: own figure 

Participatory and resilient communities – The participation of the citizens play an important role in 

implementing the rules for the good urban climate. Porto del Ticino is a living lab suggests participatory 

strategies and a new form of collaborative digital platform, the Allmend app, that allows the future 

inhabitants to participate in planting activities, forming the community gardens, waste and water 

management strategies for the neighbourhood. Moreover a wide variety of public spaces such as farmers’ 

market, series of urban squares are proposed that help building resilient communities. figure 14  

 

 
 
 
 
  

Figure 14. Building participatory & resilient community building [source: own figure] 
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8. CONCLUSION 

The findings of our research show that a good urban climate compensates the consequences of global 

climate change and lead to cities that are significantly more resilient to changing circumstances and extreme 

conditions. It is possible to improve the urban climate through urban planning and design actions. Our 

research and climate-adopted urban planning and design projects illustrate the possible contribution of our 

profession in reaching the good climate in cities. Three exemplary projects that touch upon different aspects 

of the climate research provide tips for simple implementation for establishing more resilient and robust 

cities and communities. 
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