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Abstract 

Natural phenomena such as torrential floods put people and objects at risk with severe 

consequences. To reduce risk, both structural measures such as protection works, and non-

structural measures such as land-use control, preventive information, and alert are used. Nature-

Based Solutions (NBS) complement classical civil engineered approaches as they aim to reduce 

risk through more environmentally friendly and resilient techniques and solutions. In addition to 

classical physical protection effects, they are able to provide additional co-benefits including biodi-

versity preservation, landscape and quality of life improvement.  

Assessing NBS capacities and pathways for their implementation is a big challenge. 

NAIAD H2020 project aims at assessing and demonstrating the insurance value of those Nature 

Based Solutions. This insurance value is understood as the level of their contribution to risk level 

reduction.  

Difficult decisions involving competing and possibly contradicting criteria have to be taken 

by local authorities, State officers, risks and infrastructures managers but also by environmental 

agencies and public bodies to analyze the efficacy of planned measures and chosen strategies.   

In this paper, we present a new hybrid design methodology for Nature Based Solutions in 

the context of torrential floods. The analysis of the efficacy of Nature Based Solutions is based on 

several criteria corresponding to technical, organizational, physical, human, economic and envi-

ronmental points of views (defined as the TOPHEE approach concept).  

Classical engineering techniques (hydraulic, hydrological, ecological, geomorphology, civil 

engineering) are essential tools and basis to define and assess solutions’ physical capacity (e.g. 

their water volume retention potential, their discharge buffering for flood protection measures). 

Those engineering techniques are combined with systemic analysis approaches,(inspired by safety 

and reliability techniques), and by multi-criteria or economic decision-making methods to identify 

main components functions, capacity and finally the multifactorial and multi-scale efficacy of NBS 

flood protection.  

The application case is located in the Brague River catchment basin (Alpes-Maritimes, 

France) where fourteen floods occurred from 1970 to 2015 (eight people died with several tens of 

millions euros damage). Main outputs of the approach consist in: 1) describing an integrated 

framework for decision-making, showing the links between deterministic, physical approaches and 

decision-making methods; 2) proposing a methodology to identify, design indicators combining sys-

temic approaches to describe the systems involved in the decision contexts; 3) providing a decision 

model for NBS efficacy assessment with practical toolkit for application. 
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Abstract 

Recently, “nature-based solutions” (NBS) or “building with nature” have received global at-

tention as a multidimensional approach to reduce impacts of climate change and associ-

ated meteorological disaster risks such as heat waves, droughts, floods as well as provide 

solutions to global challenges. The European Commission (EC) recognizes that NBS can 

support innovation and address social, economic and environmental challenges. There 

has been evidence on the potential of NBS in cities. One example is the use of green are-

as in cities to tackle adverse impacts of heatwaves in addition to improving air quality, 

promoting urban farming, or providing areas for water detention. However, knowledge on 

such applications is fragmented. Considering climate change and associated effects, a 

systematic literature review on the role of NBS as a policy tool with regard to equity, social 

justice and integration is very much needed and is the aim of this contribution. In this sys-

tematic literature review, we seek to synthesize the knowledge on 1) the state of art of 

NBS applications, 2) their relations with equity and justice, and 3) the systemic integration 

of social, economic and environmental dimensions in cities. The questions that we seek to 

answer through this  literature review are: 

• How can NBS, as a policy and planning measure, help to integrate multiple dimen-

sions (social, economic and environmental) and mitigate climate change impacts? 

• To what extent have current studies/policies considered issues of equity and social 

justice ? 

We conducted an electronic literature search and finalized it in May 2019, using Scopus 

and Web of Science databases. We limited the search to peer-reviewed articles, books 

and book chapters written in English. No other filters were applied. The selection of suita-

ble full texts was based on a set of established criteria and a developed code book prior to 

the review. The search returned 147 unique records. In this paper we present the in-depth 

analysis of the selected 108 studies for a large target group involving decision makers, 

engineers as well as the planners. The results are indicative of the current state of the art 

of NBS applications in cities from 29 countries in 5 continents.  
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