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TEACHING METHODOLOGY

The course consists of 3 hours per week of classroom activity.

Between half and two thirds of the 3h class session, will be devoted to theoretical concepts and the rest of the period to individual or
group exercises about calculations or discussions about the topic considered.

The discussion part aims to help the acquisition of the knowledge explained during the theoretical part.

The ATENEA virtual campus will held the oral presentation of the theoretical part, the essential support information for the theory and
the practical part of the sessions.

All student must carry out a project in group. At the end of the course, each group will expose the project to be discussed by the rest
of the colleagues and teacher.

LEARNING OBJECTIVES OF THE SUBJECT

In this subject, different aspects of different nature-based solutions (either for water management solutions, solutions for cities,
adaptation of coastal fronts, hybrid solutions) will be addressed. Emphasis will be placed on both the technical aspects and the
environmental and social benefits of technologies.

The challenges, barriers and drivers involved in its planning, implementation and management are also addressed.

To this end, the analysis of the perception and social acceptance of nature-based solutions will be discussed. Aspects of governance
and the participatory processes necessary for its good reception and management in real contexts will be evidenced.

Specific objectives:

Know the different solutions based on nature
Understand the technical aspects and functions of different nature-based solutions
Understand participatory processes and the perception and social acceptance of nature-based solutions

In this subject, students are sought to obtain a global vision of nature-based solutions under different aspects: technological,
environmental, social and governance. In this subject, students are encouraged to actively participate in the classes and to be able,
through directed works on real case studies, to examine in detail and evaluate the functionality of different nature-based solutions.
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Type Hours Percentage
Self study 80,0 63.95
Hours small group 9,8 7.83
Hours medium group 9,8 7.83
Hours large group 25,5 20.38

Total learning time: 125.1 h

CONTENTS

Introduction

Description:

The structure of the subject will be presented. The concepts of sustainable development goals and circular water economy will be
introduced. Emphasis will be placed on defining nature based solutions (NBS) and its objectives, as well as the standards to be
followed and the European Commission's position towards these systems.

Aspects of social acceptance and frameworks of these systems will be introduced.

Full-or-part-time: 8h 20m
Theory classes: 1h 42m
Practical classes: Oh 39m
Laboratory classes: Oh 39m
Self study : 5h 20m

NBS for water management and treatment

Description:

The different types of nature-based solutions for water management (e.g. recharge of aquifers, constructed wetlands,
environmental restoration) will be presented, addressing the technical aspects of each of them.

The principles of design and sizing of some of the solutions will be introduced.

Real cases of application of these systems will be analyzed.

Full-or-part-time: 16h 40m
Theory classes: 3h 24m
Practical classes: 1h 18m
Laboratory classes: 1h 18m
Self study : 10h 40m

NBS in coastal areas and in sustainable agriculture

Description:

The different types of nature-based solutions in coastal areas and in sustainable agriculture (e.g. green ports, recovery of
agricultural runoff nutrients, etc.) will be presented addressing the technical aspects of each of them.

Real cases of application of these systems will be analyzed.

Full-or-part-time: 16h 40m
Theory classes: 3h 24m
Practical classes: 1h 18m
Laboratory classes: 1h 18m
Self study : 10h 40m
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Sustainable Urban Drainage Systems (SUDS)

Description:

This module will present the Urban Sustainable Drainage Systems, analyzing the regulatory framework of these types of
techniques and some guides of design, implementation and maintenance both locally and internationally.

In particular, the different classifications of SUDS will be reviewed and some of these solutions will be introduced. As a
culmination of this module, the hydrological modeling of this type of techniques will be addressed to evaluate its hydraulic and
environmental benefits.

Full-or-part-time: 25h
Theory classes: 5h 06m
Practical classes: 1h 57m
Laboratory classes: 1h 57m
Self study : 16h

Conflicts and social acceptance of NBS

Description:

NBS are not exempt from generating conflicts and producing negative impacts (disservices) that can generate resistance and lack
of social acceptance. In this session, the concept of socio-environmental conflict within the framework of NBS, the level of social
acceptance against new NBS projects and the concern and distrust that can generate aspects such as disinformation, the unequal
distribution of costs and benefits, among other topics, will be reviewed. Strategies to address these conflicts and how to improve
social acceptance of projects will be discussed.

Full-or-part-time: 8h 20m
Theory classes: 1h 42m
Practical classes: Oh 39m
Laboratory classes: Oh 39m
Self study : 5h 20m

The governance of NBS throughout its planning, management and evaluation process

Description:

Different models of governance will be presented. The participation of multiple actors, including local, scientific, political,
economic communities, is essential to the success of these initiatives. The analysis of the system of actors, their role and their
collaboration formis will be addressed. The financing mechanisms.

The planning, implementation and management of NBS requires overcoming a series of technical, economic, social and
institutional challenges and barriers that need to be foreseen in all NBS projects. This session will give a vision of the entire NBS
process, from its design to its implementation and maintenance, pointing out possible obstacles and highlighting management
strategies. Holistic assessment frameworks will be presented for application in case of study.

Full-or-part-time: 16h 40m
Theory classes: 3h 24m
Practical classes: 1h 18m
Laboratory classes: 1h 18m
Self study : 10h 40m
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Participation and involvement of local communities in NBS. The co-creation, co-management and co-evaluation of
NBS, as empowerment and transformation strategies

Description:

The participation of local communities and citizens at different times of a NBS project will be addressed as fundamental strategies
to ensure the success and sustainability of NBS. Mechanisms to involve citizenship, foster awareness and social learning are
explained. Success stories and good practices on participation were presented.

Full-or-part-time: 8h 20m
Theory classes: 1h 42m
Practical classes: Oh 39m
Laboratory classes: O0h 39m
Self study : 5h 20m

GRADING SYSTEM

The qualification of the subject is as follows:
- Exams 30%

- Project 50%

- Reports 20%

- Class exercises 10%

EXAMINATION RULES.

EXAMS: individual exam.

COURSE WORK: it is done in a group of 2-3 people and will include a technical part and a social part of a system based on nature.
REPORTS ON VISITS: during the course there will be 2 visits to nature-based systems facilities. You will have to submit a report or
solve an individual questionnaire.
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