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 Abstract 

Starting from the relationship between urban planning and mobility management, TeMA has gradually 
expanded the view of the covered topics, always remaining in the groove of rigorous scientific in-depth 
analysis. This section of the Journal, Review Notes, is the expression of continuously updating emerging 
topics concerning relationships between urban planning, mobility, and environment, through a collection of 
short scientific papers written by young researchers. The Review Notes are made of five parts. Each section 
examines a specific aspect of the broader information storage within the main interests of TeMA Journal. 
In particular, the Urban planning literature review section presents recent books and journals on selected 
topics and issues within the global scientific panorama. 
For the second issue of TeMA Journal volume no. 18, this section provides a comprehensive overview of 
the challenges and solutions related to the role of open and green spaces in climate change adaptation, 
with particular attention to the urban flooding risks. Using a variety of scientific sources and practical 
resources, this contribution aims to identify the key characteristics of these spaces that can influence 
adaptation strategies, examining the solutions proposed in the scientific literature, specifically in books, 
journals, and reports.  
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1. Introduction 
Urban areas globally are becoming increasingly vulnerable to the effects of climate change, and among the 
most pressing challenges are flooding, which poses a growing threat to modern cities (Kabisch et al., 2017). 
The increased frequency of extreme weather events, coupled with rapid urbanisation and the expansion of 
impermeable surfaces, has generated favourable conditions for the occurrence of urban flooding (Duan et al., 
2016). In this scenario, built open spaces and green areas emerge as key elements in climate adaptation 
strategies, offering multifunctional solutions capable of responding to both mitigation and adaptation needs 
(Lai, 2021). Numerous studies have highlighted the close relationship between urban morphology and flood 
risk, highlighting how the configuration, connectivity and characteristics of open spaces directly influence urban 
resilience in the face of flood events (Pauleit et al., 2017).  
Traditional solutions based on engineering works such as drainage systems and concrete channels have often 
proven inadequate to cope with the increased intensity and frequency of extreme rainfall (Fletcher et al., 
2015). This has encouraged a paradigm shift, directing planners and researchers towards the adoption of 
greening solutions, which enhance the role of green and open spaces in managing storm runoff. In this context, 
the concept of ecosystem services has become central to understanding how green and open spaces can 
effectively contribute to urban flood risk mitigation (Andersson et al., 2014; Mohamed Thariq & Mohamed 
Mujithaba Mohamed, 2024).  
These environments provide regulating services through mechanisms such as infiltration, retention and 
evapotranspiration of water, while offering supply and support benefits that are critical to improving the quality 
of life in cities (Gómez-Baggethun & Barton, 2013). However, the effectiveness of such spaces in reducing 
hydraulic risk is highly dependent on: size, connectivity, soil condition and use, vegetation type and distribution 
within the urban fabric (Pennino, 2024).  

2. Agreements and strategies developed at international level 
Managing urban flooding through the strategic use of green and open spaces is increasingly recognised in 
major international agreements and strategies as a key component of climate change adaptation. The 2015 
Paris Agreement laid the foundation for global climate action by emphasising the importance of ecosystem 
solutions (UNFCCC, 2015), while the UN Framework Convention on Climate Change promoted Nature-Based 
Solutions (NBS) as an integrated approach to address mitigation and adaptation simultaneously (UN, 2015). 
In parallel, the Sendai Framework for Disaster Risk Reduction (2015-2030) highlighted the role of green 
infrastructure in disaster risk reduction, encouraging the adoption of natural solutions in planning and 
reconstruction processes (UNDRR, 2015).  
In the European context, the EU Green Infrastructure Strategy, defined by the 2013 Commission 
Communication, identified water management and flood prevention as central priorities, supported by the 
Floods Directive and the Water Framework Directive. The European Green Deal and the Biodiversity Strategy 
2030 further consolidated these goals, promoting the creation of urban green spaces and ecological corridors 
to strengthen urban resilience.  
Globally, the New Urban Agenda adopted during Habitat III in 2016 promoted sustainable cities through green 
space planning for climate adaptation, while the C40 Cities initiative provided operational guidelines for 
implementing green infrastructure in stormwater management (Ascione, 2025).  
Finally, the UN Sustainable Development Goals, in particular SDG 11 and SDG 13, have set specific targets for 
universal access to urban green spaces and the implementation of ecosystem-based adaptation measures, 
supported by tools such as the UN-Habitat World Urban Database platform (UN-Habitat, 2016), which provides 
indicators to monitor the effectiveness of such interventions at a global scale. 
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3. Morphological characteristics of open spaces and their role during flooding 
events 

From a hydrological perspective, green spaces act by reducing runoff through rain interception, soil infiltration 
and evapotranspiration (Staccione et al., 2024). Urban flooding can result from heavy rainfall, river flooding 
or coastal events, accentuated by the heat island effect and the presence of impermeable surfaces (Guerreiro 
et al., 2018).  
The urban form strongly influences flooding risks, as elements such as building density, road network and 
distribution of green spaces modify the microclimate and water flows. The size of green spaces affects their 
effectiveness: large parks can retain significant volumes of water, but networks of small, well-distributed and 
connected spaces are often more functional (Salvadore et al., 2015).  
Connectivity, whether along water flows, between urban and natural areas, or in the vertical structure of 
vegetation, enhances water management capacity. Studies have shown that the optimal size for flood 
management depends on the specific urban context and flood risk characteristics. In dense urban 
environments, even small pocket parks and green corridors can contribute significantly to flood risk reduction 
when strategically located and well connected (Liquete et al., 2016; Mora-Esteban, 2025). Vegetation also 
plays a crucial role: native species and trees with broad canopies can intercept large volumes of rainfall, while 
multiple vegetative layers improve soil stability and absorption; moreover, the strategic placement of green 
spaces, supported by risk mapping and hydrological modelling, maximises benefits, especially when located in 
upstream or flood-prone areas (Pauleit et al., 2017).  
Solutions such as the renaturalisation of canals or the use of parks as temporary reservoirs show the potential 
of integrated and multidisciplinary planning (Shi et al., 2015). Furthermore, the effectiveness of green and 
open space strategies depends critically on soil characteristics, in particular infiltration capacity, water retention 
capacity and drainage properties. Urban soils often suffer from compaction, sealing and altered structure that 
reduce their natural water management functions (Morel et al., 2015). Restoring and improving soil quality is 
a key requirement for effective flood management. 

4. Conclusion 
The integration of green and open spaces into urban flood management strategies is an increasingly relevant 
approach to adapt to climate change. The hydrological performance of these spaces can be measured through 
indicators such as runoff reduction, peak flow attenuation, runoff delay and water quality improvement (Mguni 
et al., 2016). In addition to water management, green spaces offer multiple co-benefits: air quality 
improvement, carbon sequestration, biodiversity support, urban cooling and human well-being (Kabisch et al., 
2017).  
International case studies, such as the “Room for the River” programme in the Netherlands and “Gardens by 
the Bay” initiative in Singapore, demonstrate the feasibility and effectiveness of these solutions in different 
urban contexts, and success factors include political support, community involvement, adaptive management 
and integration of green infrastructure into overall urban planning. However, technical challenges persist, such 
as low permeability of urban soils and spatial constraints, as well as economic and institutional obstacles, 
including high initial costs and inadequate funding (Santoro, 2024).  
To overcome these limitations, investments in emerging technologies, innovative materials and more flexible 
planning and regulatory approaches are needed as the future requires interdisciplinary research aimed at more 
advanced predictive tools, integrated models and policies that incentivise primarily greening solutions 
(Barbarossa, 2021). Only through a systemic and collaborative transformation in urban management will it be 
possible to build more resilient and sustainable cities capable of effectively addressing climate challenges. 
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Room for the River Programme 

The “Room for the River” programme in the Netherlands demonstrates the large-
scale implementation of nature-based flood management, creating space for 
rivers to expand during flood events by providing recreational and ecological 
benefits (Klijn et al., 2009). This approach has influenced flood management 
strategies in many other countries, demonstrating the transferability of nature-
based solutions across different contexts.  
 
 

Retrieved from: 
https://www.dutchwatersector.com/news/room-for-the-river-programme 

 
 
Singapore: Gardens by the Bay  

Singapore's Gardens by the Bay integrates green infrastructure throughout the urban fabric, 
with an emphasis on tropical rainfall management and flood risk reduction. The city's 
comprehensive approach includes green roofs, vertical gardens, park connectors and 
integrated stormwater management systems that demonstrate the potential for dense urban 
environments to incorporate extensive green infrastructure. 
 
Retrieved from: 
https://www.gardensbythebay.com.sg/en/about-us/about-the-gardens/annual-reports.html 
 
 
 
 

 
 
Buenos Aires: De-paving/Green Streets 

To combat urban flooding, Buenos Aires is converting paved streets into 
green spaces through its “Calles Verdes” (Green Streets) program. The 
approach reconnects residents with nature and enhances drainage, 
prioritising pedestrians over vehicles. 
Launched in 2023, the project covers 49 blocks across 18 streets and 
integrates green infrastructure directly into the urban fabric. 
Key points: 
- Strong community participation; 
- Designs must avoid unintended water accumulation; 
- NBS foster social and environmental resilience. 
 

Retrieved from: 
https://www.c40knowledgehub.org/s/article/Urban-Flooding-Network-Building-Resilience-in-Cities?language=en_US 
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