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Executive summary 

In this white paper, we have gathered lessons learned from the CoSuDS project, funded by EIT Climate-KIC, 

and we highlight outcomes of previous experiences of participant entities on stormwater management and 

the use of Sustainable Drainage Systems (SuDS). The content of this white paper is meant to serve as a 

helpful tool for stakeholders who act at city scale and wish to accelerate the transition towards sustainable 

stormwater management in their cities by using SuDS. It is intended to be the first step to future 

implementation of an Urban Drainage Bylaw and SuDS incorporation into Drainage Bylaw of the pilot city 

and others. 

The CoSuDS project (Collaborative transition towards sustainable urban drainage: Making it happen at 

district scale) has focused on developing tools to support the transition towards sustainable and efficient 

stormwater management in cities and promoting solutions based on SuDS. The project has conducted 

activities aiming at bridging the gap between pilot and district-city implementation of SuDS by providing 

tools to support decision-making towards smart stormwater management, based on a multi-actor approach 

to better define and implement strategies for sustainable urban drainage. It has also included three 

collaborative sessions involving all actors related to urban development and stormwater management of the 

pilot city, Castellón (Spain), including government, academia, business sector, and citizens. The CoSuDS 

project has explored opportunities and solutions for boosting the transition towards sustainable urban 

drainage and to accelerate innovation required for building greener and livable cities. 

Conventional urban drainage presents several problems regarding runoff quantity, quality and energy 

consumption. An improved approach for managing stormwater at city scale is needed, with emphasis on the 

following goals: improving resilience to extreme rainfall events, enhancing long-term sustainability, making 

transitions happen through collaborative work of multiple actors and increasing end-user engagement. 

The use of SuDS, in combination with conventional drainage, represents an opportunity for achieving 

aforementioned goals as part of a new paradigm on urban drainage. Participation of all involved actors 

within the urban water cycle is required to achieve an enhanced stormwater management. CoSuDS 

highlights include: 

 Collaborative diagnosis of district problems on urban drainage, opportunities and barriers for the 

transition. 

 Definition and analysis of solutions at district scale. 

 Definition of integrated, scalable and replicable solutions to enhance resilience and sustainability in 

cities through innovative urban drainage. 

 Development of tools that will help to replicate the collaborative process for district analysis in other 

cities in Spain and Europe, including a generic toolbox that will be used to kick off the transition towards 

smart stormwater management. 

Follow-up actions are envisaged to support replicability and upscaling of developed solutions beyond 

CoSuDS, focused on three action lines: demonstration, upscaling and replicability. 
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Introduction 

Climate change is affecting cities and their population. European and national legislation promotes the 

transition towards a more sustainable and efficient urban environment (aiming at reducing GHG emissions 

and mitigate climate impacts), through the EU's general environmental legislation and specific examples 

such as the EC Thematic Strategy for Soil Protection (2006), the Green Infrastructure Strategy (2013), and 

national regulation, e.g. through the Soil and Urban Rehabilitation (2015) Royal Decree (Spanish 

Government), aiming at ensuring a sustainable, efficient and competitive urban environment. 

The challenge, over the coming years, is to find innovative ways to meet the objectives of urban 

environmental and sustainability policies. In this context, water management at city scale plays a key role. 

Local authorities are currently facing the challenge of defining optimal solutions and strategies for an 

adaptive, resilient and low-impact urban development. They know the problem and potential impacts, but 

often lack solutions on how to adapt urban development to climate change, how to scale them up and 

where to focus investments.  

In this context, SuDS arise as an innovative and sustainable solution for reducing flood risk from pluvial 

flooding and energy consumption in buildings and the urban water cycle, providing other societal and 

environmental benefits, e.g. mitigating urban heat island effect. 

 

 

  

Detention basin in Benaguasil (Spain) 
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The CoSuDS project aims at promoting the transition towards smart stormwater management from a 

collaborative perspective, integrating science, policy and society. CoSuDS bridges the gap between pilot 

implementation to long-term strategies, through urban co-participation, planning and development. 

Focusing on the district scale, the goals of the CoSuDS project are: 

 to demonstrate the benefits of implementing sustainable solutions for stormwater management and to 

support local authorities on decision making at district and city scale. 

 to develop a toolbox to boost transition pathways at district scale. 

 to implement and test the above in a pilot district.  

 to promote collaborative-based strategies towards improved stormwater governance.  

The CoSuDS project analyses alternatives at district scale in Castellón (170 000 inhabitants, medium-sized 

city in Eastern Spain) and provides local authorities with outcomes to make informed decisions in terms of 

energy efficiency, sustainability and risk mitigation, guiding their transition towards improved stormwater 

governance. 

The CoSuDS project undertook 

collaborative charrettes involving 

all actors concerning urban 

development. This is the 

innovative core of CoSuDS. Why a 

charrette? A collaborative, multi-

actor approach for defining the 

optimal strategy for sustainable 

and adaptive stormwater 

management is needed and 

demanded by the society, to help 

overcoming barriers. 

A charrette is an intensive 

planning session where local 

government, citizens, designers 

and other stakeholders 

collaborate for establishing 

solutions to a given challenge. It 

provides a forum for ideas, giving 

feedback to the designers. Within 

this project, charrettes will take 

place in three sessions, in a way of 

quickly generating a collaborative 

solution while integrating 

demands and interests of multiple 

actors. 

The main innovation is the possibility of providing a generic toolbox that will be used to kick off the 

transition towards smart stormwater management. This will be done by integrating all key actors in the 

process of co-developing the toolbox. This will close the gap between pilot innovations and city upscaling.  

CoSuDS charrette session in Castellón 
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Project outcomes will influence urban planning and public policy in the selected district area, being a 

reference example for other European cities, stimulating the transition to sustainable urban built 

environment. 

The CoSuDS project covers interactions among three subsystems: water (flood and pollution risks reduction 

and water efficiency), energy (reducing energy consumption in buildings and the urban water cycle) and 

built environment (providing additional social and environmental benefits). In addition, the project is in line 

with identified interests of the Valencian Climate-KIC Region, including water technologies, sustainable 

construction and climate science in the Mediterranean Basin. 

The project brings all key actors (local government, industry and business sector, academia and citizens, the 

so called “quadruple helix” to co-create the future and drive structural changes far beyond the scope of 

what any one individual or organisation could do alone) into a collaborative effort for identifying, analysing 

and establishing innovative solutions for stormwater management.  

The project bridges the gap from pilot implementation to city scale deployment, through the analysis of 

solutions at district scale: 

 At building scale, solutions are analyzed and implemented for a single asset. Initiatives related to water 

efficiency in buildings can be found, such as the publication of the “Guide of Water Saving Systems in 

Buildings”. 

 At district scale, different solutions should be analyzed and prioritized, to define the optimal portfolio of 

solutions. 

 At city scale, a strategic action plan should be developed for defining mid- and long-term actions. 

 

Runoff ponding in the pilot district (Castellón) 
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Boosting the transition 

Urban development produces higher and more rapid peak discharge, with higher runoff volume and a more 

rapid return to low flows. The alteration of natural flow patterns may lead to flooding and channel erosion 

downstream of the development. SuDS are common sense and simple technology, such as strategically 

placed beds of native plants, rain barrels, green roofs and porous surfaces for parking lots and roads. In 

addition to reducing energy and potable water use, the result is less water pollution from contaminated 

runoff, less flooding, replenished water supplies, and often more natural-looking, aesthetically pleasing 

cityscape. Therefore, SuDS are catalysers of a sustainable and resilient urban environment. There exist pilot 

cases but fully implementation at urban scale is still required. The CoSuDS project has focused on closing the 

gap from pilot implementation to city scale deployment, through the analysis of solutions for urban 

drainage at district scale. Focusing on the district level, the goals of the CoSuDS project were: 

 to demonstrate the benefits of implementing sustainable solutions for stormwater 

management and to support local authorities on decision making at district and city scale. 

 to develop a toolbox to boost transition pathways at district scale. 

 to promote collaborative-based strategies towards improved stormwater governance.  

 

 

 

 

 

 

  

Poor urban retrofitting  

Smart urban retrofitting  
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Key stages for boosting the transition 

A radical change is required in culture as well as institutions towards sustainable urban built environments 

(clean local watercourses for citizens to enjoy, pleasant greener streets, flood resilient properties and 

infrastructure, etc.). Transition management has emerged as a sound governance approach that can 

accelerate progress for implementing innovative urban water technologies and practices such as sustainable 

drainage systems and improve energy efficiencies in the water cycle (E²STORMED project (1), 2015).  

Transition management does not aim to control the future; it attempts to influence ongoing processes of 

changes in society by systematically reflecting on the future and developing shared notions for desired 

sustainable urban environments. 

The methodology used in the CoSuDS project is based on the E²STORMED Transition Management Wheel 

(adapted from the SWITCH Transition Framework (Jefferies C. and Duffy A., The SWITCH transition manual, 

2011)). “The Wheel” represents a simple cyclical road map illustrating the pathways and tools available to 

manage the change from traditional types of drainage infrastructure such as stormwater sewers to more 

sustainable practices such as green roofs and basins, with a holistic view focused on the local scale, in 

accordance with the well-known slogan “think global, act local”.  

 

(1) Report on Stormwater Management, E2STORMED project, March 2015, http://www.e2stormed.eu/ 
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Transitioning is a cyclical process; the desired change will not happen overnight and it is expected that 

multiple cycles will have to be completed, repeating the group of activities over time. Completion of each 

cycle is referred as one “turn” of the wheel. However, not all transition activities need to be undertaken in 

one cycle to consider that one “turn” has occurred. The Wheel consists of ten activities that take place at 

three management levels: 

 Strategic Level (envisaging the desired future): The focus is on the long-term aspirations and goals 

towards sustainable urban built environments, requiring strategic decision makers open to innovation 

and not afraid of change. 

 Tactical Level (working together for the future): The focus is on development of strategies, networks, 

coalitions that bring attention to sustainability objectives and gain societal support to achieve short/mid-

term goals, overcoming socio-institutional barriers to innovation/change. 

 Operational Level (innovating for the future): The focus is on short-term actions, experimenting with 

innovations that have the potential to materialize the vision. 

Within the CoSuDS project, the first four steps of the Transition Management Wheel have been applied 

through collaborative working sessions: establish subject focus and identify stakeholders, organise/facilitate 

stakeholders, identify problems and issues and develop the long-term integrated vision. 

CoSuDS has set out a framework to guide actors to take action from now. The most critical issues to ensure 

success are the following: recruiting the right people, focussing on the customer, changing the culture, 

identifying the most promising opportunities and optimising technical capability. The following aspects were 

considered to identify the transition team to be involved during the project and invited to charrette sessions: 

 Including actors involved in water and wastewater management. 

 Including actors involved in urban planning. 

 Involving local and regional administration. 

 Involving the society through invited participants who live in the pilot area. 

 Including the business sector (private entities which work on solutions to boost urban transitions). 

 Including academia and entities currently working on research and development to provide new 

solutions for sustainable urban transitions. 

The facilitator of the working group should be an individual with broad experience in urban water 

management (SuDS in particular) and knowledge on transition management. 
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From the diagnosis to the vision 

The diagnosis should focus on identifying needs, barriers and opportunities of the pilot district in 

terms of stormwater management in order to conduct the identification of problems associated 

with rainwater management and the development of a long-term integrated vision for the pilot 

district. Participants in the first charrette are divided into groups, whose composition should be 

defined prior to the session based on professional profile and experience, as well as the link of 

each actor with the pilot district and the city of Castellón. This work allows developing the 

diagnosis of the pilot district from the identification of problems directly or indirectly related to 

stormwater management. Besides, it allows the identification of barriers (such as the costs of 

renaturing the city associated with the required modifications of the existing urban landscape) 

and opportunities for the transition (roads, active participation of citizens, promotion of 

sustainable mobility and environmental awareness by the local government). 

 

 

 

 

 

 

The long-term vision for the city regarding urban water management is a concise description of 

the desired future state. It should comply with several key points (Jefferies C. and Duffy A., The 

SWITCH transition manual, 2011): 

 To be invariably political. 

 To be a consensus amongst the group of key actors. 

 To be a commitment to work towards achieving this shared vision. 

After identifying and selecting key words from the previous group analysis during the first 

charrette, the vision for the city of Castellón is established as follows. This vision combines key 

factors proposed and agreed by all participants: sustainability, liveability and the need for 

renaturing the urban environment. 
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Aligning Green Infrastructure with Planned Growth 

Solutions proposed by the working groups during the second charrette session were combined to provide a 

proposal of potential locations for five different SuDS typologies including green roofs, permeable 

pavements, filtered drains, infiltration and bioretention areas. 

During the third meeting, charrette participants discussed the main aspects for a district strategy for 

sustainable stormwater management. Highligthed key factors aspects for a district strategy for sustainable 

stormwater management include:  

 Reducing overflows and protection of receiving water bodies.  

 Reducing energy consumption in urban water management.  

 Implementing solutions to improve water reuse. 

 Landscaping integration of infrastructures and improvement of the urban landscape (renaturing the 

district). 

With the purpose of an integrative and long-term stormwater management, it is required to: 

 Incorporate current citizens' needs, e.g. providing social services and amenities for improving well-being 

(urban gardens, public green space, cycle lanes). 

 Integrate stormwater management with other urban development plans, such as economic 

development, transport, employment and recreation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Developing a strategy at district scale 
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A graphical representation of the envisionned district is an interesting output to empower the pathway 

towards the desired future. Thus, examples of different locations within the pilot study area, representing 

the situation before (current situation) and after SuDS implementation (hypothetical situation after the 

implementation of SuDS) are drawn.  

  

Renaturing a permeable area with an infiltration basin 

Renaturing a corner with a rain garden 

Renaturing a tree line with a green swale 
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What is next? 

Lessons learned in CoSuDS can be applied at city scale. However, success of a sustainable urban strategy at 

city scale depends on the following factors, among others: 

 Adequate organizational capacity: local authorities should be aware of the need for training all key 

actors involved in urban planning to ensure an innovative and efficient urban development. 

 Enabling infrastructure: providing tools and infrastructure for conducting the required actions to 

achieve strategic goals. 

 Effective communication: promoting communication among departments of the local government and 

to the society. 

In addition, the strategy at city scale should consider the following principles for sustainable stormwater 

management. 

Sustainability 

Urban planning should take an integrated, holistic view of urban environments and establish 

sustainability as a key factor, taking into account interrelations among different ecosystems: 

economic, social, environmental and cultural sustainability. 

Livability 

Economic and social life of a community is intimately linked to its natural and built environment. 

Livability is the result of many components and experiences that contribute to create a high quality 

of life that all citizens aspire to achieve. Livability factors may include safety, public space, diversity, 

access, environment, among others. 

Integration 

A holistic view of strategic planning is required that acknowledges the interrelated and 

interdependent reality of complex urban environments. Different aspects of urban development 

should be considered in the design, planning and implementation of actions at district or city scale. 

Innovation 

Urban development should adapt to a changing context (socioeconomic change, climate change, 

etc.) through implementation of innovative solutions and technologies that may help to shorten the 

time required to achieve strategic goals. 
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