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À la lumière de l'urbanisation rapide et du changement climatique, il existe un appel urgent à des perspectives de croissance urbaine innovantes contribuant à la réalisation d'un développement durable et résilient d'une ville. Les solutions basées sur la nature (NbS) sont considérées comme des solutions clés pour atténuer et s'adapter au changement climatique, protéger la biodiversité et améliorer les moyens de subsistance durables, avec un changement dans le paradigme homme-nature où les gens cessent d'être des bénéficiaires passifs de la nature pour commencer à être des sujets protecteurs proactifs gérer ou restaurer les écosystèmes. Néanmoins, il existe un manque de méthodologies holistiques et interdisciplinaires pour l'évaluation des NbS, compte tenu des multiples défis urbains, des limites du contexte local et de la génération d'avantages potentiels à différentes échelles et étapes de la mise en oeuvre des NbS. Pour combler ces lacunes, la présente étude présente un nouveau cadre de sélection et de localisation des NbS basé sur une analyse prioritaire des principaux services écosystémiques au niveau urbain (c'est-à-dire la régulation de l'eau, la purification de l'eau et le traitement des déchets, le maintien de la qualité de l'air et la régulation du climat ) et une analyse de faisabilité de leur emplacement potentiel en tenant compte des restrictions physiques (caractéristiques du sol, contraintes de taille et aptitude à l'utilisation des terres) et six types de barrières contextuelles locales : culturelle/comportementale, financière, institutionnelle/organisationnelle, technique, politique et forme urbaine. Pour la preuve de concept, la méthodologie a été appliquée au niveau du projet à Bogotá, la capitale de la Colombie. La méthodologie est un outil d'accompagnement des architectes, ingénieurs, urbanistes et décideurs dans la planification des villes durables.

INTRODUCTION

By 2050, 68% of the world's population is projected to be urban [START_REF]World Urbanization Prospects: The 2018 Revision[END_REF]. A greater concentration of people and infrastructure asserts a rural-to-urban landscape transformation, hastening the growth of impervious areas, the loss of green spaces, and the spread of informal settlements in unsuitable construction areas [START_REF] Augusto | Short and medium-to long-term impacts of naturebased solutions on urban heat[END_REF]. Therefore, innovative urban development perspectives are required "to make cities and human settlements inclusive, safe, resilient, and sustainable" (Sustainable Development Goal 11).

Since 2015, the concept of nature-based solutions (NbS) has been a key ally in addressing relevant urban challenges related to climate resilience, health, and well-being [START_REF] Raymond | A framework for assessing and implementing the co-benefits of nature-based solutions in urban areas[END_REF], through the operationalization of the ecosystem services approach in spatial planning policies and practices [START_REF] Dushkova | Not simply green: Nature-based solutions as a concept and practical approach for sustainability studies and planning agendas in cities[END_REF]. The European Commission [START_REF]Nature-based solutions[END_REF] and the IUCN [START_REF]Nature-´ based solutions[END_REF] define NbS as interventions (natural or artificial) and adaptations that seek to restore natural ecosystem cycles and provide environmental, social, and economic benefits in a cost-efficient manner. Furthermore, one of the most important aspects of NBS implementation is the opportunity it provides for cities to be producers of ecosystem services rather than just beneficiaries [START_REF] Cohen-Shacham | Nature-based solutions to address global societal challenges[END_REF]. Nevertheless, there is still a need to integrate accessible and user-friendly planning support systems to enhance the strategic integration of NbS into the contemporary planning process [START_REF] Kuller | Planning support systems for strategic implementation of nature-based solutions in the global south: Current role and future potential in indonesia[END_REF].

Several studies have developed decision support frameworks to prioritize urban zones in need of NbS according to different evaluation criteria [START_REF] Nyelele | A multi-objective decision support framework to prioritize tree planting locations in urban areas[END_REF][START_REF] Liu | A geospatial model of nature-based recreation for urban planning: Case study of paris, france[END_REF][START_REF] Simperler | Prioritization of stormwater management sites in urban areas[END_REF][START_REF] Miyahara | Developing and classifying urban biomes as a basis for nature-based solutions[END_REF]. However, most of these methodologies are limited to one type of NbS to support urban greenery plans, lacking in providing a holistic view of the potential benefits, including economic and social assessment, and addressing both multiple types of NbS and ecosystem services. There is still a need to develop new tools and models that consider multiple urban challenges, local context limitations, the location of spatial and temporal benefits in different scenarios (e.g, land use and socio-economic status), and the generation of co-benefits across different scales and stages of NbS implementation [START_REF] Raymond | A framework for assessing and implementing the co-benefits of nature-based solutions in urban areas[END_REF].

Recognizing the great potential of NbS to address urban challenges, this study presents a methodology framework for Nbs selection during the ex-ante assessment based on a priority analysis of the main ecosystem services at the urban level (i.e., water regulation, water purification and waste treatment, air quality maintenance, and climate regulation) and a feasibility analysis of their potential location considering physical restrictions and six types of local context constraints: cultural, financial, institutional, technical, political, and urban form. The methodology was applied in Bogotá, the capital city of Colombia.

METHODOLOGY

Methodology overview

The proposed methodology was designed based on the methods developed by Uribe-Aguado et al. (2022) [START_REF] Uribe-Aguado | A suds planning decision support tool to maximize ecosystem services[END_REF], the NbS assessment framework based on a literature review, the euPOLIS urban planning methodology for NbS selection [START_REF] Eupolis | Integrated nbs urban planning methodology for enhancing the health and well-being of citizens: The eupolis approach[END_REF], and the local context barriers quantification methodology developed by Ortega et al. [START_REF] Ortega | A transdisciplinary approach for assessing the potential feasibility of Sustainable Urban Drainage Systems: Case study[END_REF] The scale for methodology implementation is at urban neighborhoods, blocks, or districts (e.g urban expansion projects, and urban renewal projects) (see Figure 1). The expected results of this methodology are the selection and location of NbS in urban projects, including an analysis of the main stakeholders' needs and citizens' perceptions of ecosystem services, the physical restrictions assessment (soil characteristics, size constraints, and land use suitability), and the barrier impact evaluation.

Preliminarily analysis

Baseline analysis

This phase involves defining the project's boundaries and describing the current situation and prevailing trends without any intervention. The first step for this analysis is to locate the case study, clearly define the type of project to develop (e.g., urban renewal project, urban expansion project, or housing development), and the current status in the planning process (e.g. design, construction, or operation). Then, a stakeholder mapping is developed to identify the principal local authorities, Non-Governmental Organizations, private investors, and public institutions related to the project. The stakeholders identified are interviewed to answer a questionnaire to establish the current status and the main needs in the case study. The result of this phase is a holistic mapping of the main needs in social, economic, ecologic, and governance categories. Then, this site screening is summarized using contextual indicators adapted from the euPOLIS project [START_REF] Eupolis | Integrated nbs urban planning methodology for enhancing the health and well-being of citizens: The eupolis approach[END_REF].

NbS selection alternatives and evaluation criteria

The selection tool developed in the euPOLIS project will be used to establish NbS alternatives' effectiveness to address the previously defined main concerns [START_REF] Eupolis | Integrated nbs urban planning methodology for enhancing the health and well-being of citizens: The eupolis approach[END_REF]. Two main phases of the scoring process are required for the tool, in the first one urban planner assigns a score to persistent concerns according to the analysis of contextual indicators constructed during site screening to create a problem severity score matrix (PSS). In the second phase, based on expert opinion and literature review a score is assigned related to the impact of certain NbS to assess the persistent concerns. As a result, urban planners obtain a set of NbS interventions and their potential to address site requirements according to the planning scenario proposed.

Selection of NbS

Prioritization analysis

The prioritization methodology aids to identify the urban areas of the project (e.g sidewalks, parks, green areas, urban forest, buildings, squares, roofs, and roads) with a lack of ecosystem services generation. It is developed through two main analyses, the identification of pre-existing NbS or urban ecosystems customized by the perception of analysis of the potential to provide ecosystem services [START_REF] Wojcik-Madej | Pre-existing interventions as nbs candidates to ´ address societal challenges[END_REF][START_REF] Castellar | Nature-based solutions in the urban context: Terminology, classification and scoring for urban challenges and ecosystem services[END_REF], and the quantification of supply and demand of urban ecosystem services (i.e., water regulation, water purification and waste treatment, air quality maintenance, and climate regulation) [START_REF] Zhang | Relationship between vegetation greenness and urban heat island effect in beijing city of china[END_REF][START_REF] Hirabayashi | i-tree eco dry deposition model descriptions[END_REF][START_REF] Vignoli | A spatial ecosystem services assessment to support decision and policy making: The case of the city of bologna[END_REF][START_REF] Chen | Quantifying ecosystem services supply and demand shortfalls and mismatches for management optimisation[END_REF]. Then, a standardization process is developed to identify the differences in supply and demand of ecosystem services by the ecosystem supply-demand ratio (ESDR) for each service:

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 = 𝐸𝐸 -𝐸𝐸 𝐸𝐸𝑆𝑆𝑆𝑆𝑆𝑆 -𝐸𝐸𝑆𝑆𝑆𝑆𝑆𝑆/2
Finally, the perception analysis of ecosystem services in the project area (phase 1 prioritizing process) is introduced into normalization analysis as a relevance factor (P) to include the citizens' perception of ecosystem services in the construction of the priority index- [START_REF] Castellar | Nature-based solutions in the urban context: Terminology, classification and scoring for urban challenges and ecosystem services[END_REF][START_REF] Zhang | Relationship between vegetation greenness and urban heat island effect in beijing city of china[END_REF]:

𝑃𝑃 𝐼𝐼 = 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 * 𝑃𝑃 𝐸𝐸𝐸𝐸 + 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝑆𝑆𝑆𝑆 * 𝑃𝑃 𝑆𝑆𝑆𝑆 + 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 * 𝑃𝑃 𝐸𝐸𝐸𝐸
The result of this phase is a map of the project identifying the priority zones for NbS implementation, according to the analysis of pre-existing NbS and the supply and demand of ecosystem services in the project area, customized by stakeholders' and citizens' perceptions.

Feasibility analysis

The feasibility analysis identifies the potential location of NbS (resulting from the implementation of the NbS selection tool) in the priority zones of the project area. First, a GIS-based approach coupled with fuzzy logic aids in the assessment of soil characteristics (water table depth, infiltration rate, and slope), size constraints (area, length, and width), and land-use suitability for both public and private land (buildings, parking lots, parks/open space, plazas, and sidewalks). Furthermore, a barrier impact assessment is performed through the application of a user-selected Multi-criteria Decision Analysis (MCDA) method with the aim of evaluating the impact of six types of local context barriers on the selected NbS, as they represent the factors that delay the adoption of sustainable multifunctional strategies [START_REF] Thaler | Drivers and barriers of adaptation initiatives -How societal transformation affects natural hazard management and risk mitigation in Europe[END_REF]. The elicited weights are combined with a previously developed Barriers Scores Matrix, which was produced with input from an exhaustive literature review and an international expert panel comprised of academics and practitioners with high-level expertise in SUWM in six different regions around the world. Reconciliation Centre, and Corferias a large events venue. Furthermore, 26th Street is this piece's articulating axis, which is where the north and south ends of the city meet and has an important historic and symbolic value. These are the reasons why it's called Reencuentro (Reunion). This axis also connects the project to other facilities such as the National University and the El Dorado International Airport as the entrance to the city. This project frames a significant unit of analysis for highly urbanized areas where the implementation of NbS represent a sustainable urban development approach.
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