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1 ABSTRACT

Cities around the world are undergoing significeahsformations and are facing substantial chadlerig

the form of urban densification and extreme weatb@nditions due to climate change and ongoing
urbanisation. Nature-based solutions (NBS) presantapproach to address urban challenges through
working with nature in order to achieve ecologieald resilience objectives, whilstconcurrently drest
opportunities for social and economic innovatioMNdllab is a project funded by the European Commissio
under the Horizon 2020 research and innovation raragie, which aims to create a framework for
implementation, demonstration and future upscatingature-based solutions in three demonstratibesci
(Tampere, Eindhoven and Genova), as well as forgpkcation of the solutions in seven replicatiities:
Basaksehir, Cannes, Castellon de la Plana, Pr&tasanger, Buenos Aires, Hong Kong.

As part of this project, the cities of Cannes (Esrand Castellébn(Spain) have been working towarid8S
roadmap using different co-creation formats. In eellong on-site process, the current state of tharu
systems regarding NBS in the city was examined suithble intervention areas and project ideas were
identified and co-developed together with varioity stakeholders to enhance the cities’ resilienod
climate change adaptation potential. Amongst ottltbesinterventions include the creation of grdeented
corridors, the strengthening and revitalization refnaining urban agricultural land, the design and
implementation of (circular) water retention syssean the renaturalization of existing rivercoursgsing
Mediterranean cities, Cannes and Castellon facdlasimhallenges and opportunities in terms of city
greening and urban planning, which will be discdssethis paper. A presentation of the outcomepgaicts
and experiences on how NBS are contributing teaniy a positive transformation process and tleaton

of livable, healthy and feel-good placeswill alsodiven.

Keywords: adaptation, resilience, mitigation, climehange, nature-based solutions

2 INTRODUCTION

2.1 Nature-based Solutions for increased climate resénce and livability in cities

According to the European Commission, NBS are tagiinspired by, supported by or copied from ndture
which “aim to help societies address a variety o¥imnmental, social and economic challenges in
sustainable ways” (EC 2015). The concept has tkengial to change conventional urban planning andem
actively include climate resilience and sustaingbitopics in the socio-political debate on langsza
planning and urban development by promoting a nearogical mindset.Resilience is thereby understood
as “the capacity of a system to absorb disturbaamgk reorganize while undergoing change so as lto sti
retain essentially the same function, structurentitly, and feedbacks” (Walker et al. 2004), whichthe
context of climate change adaptation in citiesndarstood as the ability of urban systems to lanid deal
with climate-related risks and disasters. Gives thackground, NBS are seen as promising opportémity
cities to future-proofing and preparing for the lvages that come with climate change and ongoing
urbanization whilst improving the environmental fpemance of the system. Relevant ecosystem services
and functions of NBS thereby include cooling sersido mitigate urban heat islands, surface water
regulation to reduce flooding and erosion, watet ain purification, biodiversity, provisioning séces, as
well as climate regulation. Reduced disaster fiskroved outdoor comfort and human wellbeing, ai as
inclusive green growth and improved social cohesima some of the often-named resulting benefits
(UNaLab 2019; EC 2015). In addition to that, NB® aseful to ensure that urban ecosystems and their
biodiversity are correctly managed and protectedig@bhatla et al. 2018), e.g. through supporting
maintenance, enhancement and restoration procégsedling et al. 2018). Figure 1summarizessome @f th
different ecosystem services NBS can provide imutontexts.
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Fig. 1: Ecosystem services and benefits of NBStinsc{Arup 2014)

NBS and green and blue infrastructures are higtisrdisciplinary and depend on many stakeholderand
outside of the municipality due to their multiplertefits and cross-cuttingcharacter. As such, theyashd
good governance and cross-sectoral coordinationsfiocessful implementation(Hawxwell et al. 2019).
Actions around environmental protection, greenih¢pwldings, soilimpermeabilization and recovenyer
renaturing and daylighting and the likealso dependjlobal policy support and political commitmelttis
thus crucial to understand potential barriers amgbkers to successful implementation and identifysvto
overcome or fortify these. Within the UNaLab prajemn urban systems assessment method was apptled a
further developed to identify important local impaactors to climate adaptation and green blue
infrastructure and whilst involving relevant urbstakeholders in the development of future NBS [gisje

2.2 The UNaLab Project

UNaLab is a project within the framework of the bgramme “Horizon 2020” with an international
consortium of 28 partners and 10 cities in Europe &eyond.The project aims to demonstrate the
effectiveness ofnature-based solutions (NBS), @kltag pressing urban challenges such as urbaoisati
climate change and environmental protection in rmmovative, efficient and sustainable way(UNaLab).
Within the course of the 5 year project, the threatrunner cities Eindhoven, Genova and Tampeseaar
creating, implementing, and monitoring large-sdd®S interventions in an Urban Living Lab approach.
The five European follower cities have activelyriesd from this process to develop their own roadmap
towards water and climate resiliency in 2050. Attee conclusion of this roadmapping process, trst fi
results from the analysis have become evident, stgpvior example, the similar and special charésties
and challenges with regards to NBS and climate ghadaptation that arise in Mediterranean citieshé
case of UNaLab, Cannes and Castellon serve as roidids|from this region.

Cannes is a Mediterranean city in southern Frantteabout 75.000 inhabitants and a climate thaatiser
mild in the winter months and hot in the summer thenDue to its location, Cannes is exposed torahtu
forces such as floods, forest fires, landslides athérs(Den Ouden et al. 2019).Castellén de ladPiara
likewise Mediterranean coastal city located in Yfaencian Community in Spain. It has a populatién o
171.728 inhabitants who speak both Valencian arahiSh (Municipality of Castellon de la Plana 2019).
With a characteristic soft and humid Mediterranelmate, lacking extreme temperatures but with redrk
seasonal rainfall and annual precipitations ab®@m|, it is this regards comparable to Cannes.
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2.3 Characteristics and challenges of mediterranean dés

The Mediterranean region is located in a transdi@rea between the arid climate of North Africa &me
temperate and rainy climate of Central Europe. Tn&s it particular characteristics as a resulthef
interactions between tropical and medium-latitudecpsses. The Mediterranean region is consequently
vulnerable and sensitive to changes in climatégeetfd in the non-linear (indeed, above-averagakase of
temperature with respect to the world average. &mmodels project droughts and a rise in tempesitu
with a likely increase in heat waves and dry pesjadhich will stress the current water scarcitydZariadis
2016).AccordingtotheEuropean Environmental Agen@$@, the Mediterranean region is furthermore
projected to experience:

e Larger air temperature raise than the world average

» Decreasing precipitation, river flows, and wateai&bility

* Increment in sea surface temperature and sea a@tbfication;
* Rise of sea level

« More heat waves intense and for larger periodsraf t

* Droughts more frequent and intense

* Increased risks of biodiversity loss;

e Adverse effects on forest fires, summer tourismicatfural production and public health.(European
Environmental Agency 2018)

It is projected by the IPCC that this region wiliffer one of “the strongest warming of hot extrefriesa
scenario of 1,5 °C temperature increment(Hoegh-aarlgl et al. 2018). Finally, reductions in food ségu
are projected in a 2 °C increment scenario duewet yields in crops (such as maize, rice and whaat
to a negative impact on livestock(Hoegh-Guldbergle2018). Coastal cities are likely the most ctie,
since the mean sea level rose 2,6 cm in the p&86&-2008 (Zachariadis 2016).

3 ONSITE ASSESSMENTS AND ROADMAPPING - METHODOLOGICAL BACKGROUND
AND PROCESS

As part of the UNaLab project, a comprehensive m@guping process was conducted in all of the five
European follower cities to design a developmerattat)y to be followed until 2050 that integratesNBR
their urban planning. The methodology applied tus twas co-developed and guided by the Technical
University of Eindhoven, the University of Stuttgand the Fraunhofer IAO and entailed different co-
creation methods within the first two years of {mject. It consisted of four distinctive steps @hi
followed a general backcasting logic (Holmberg &wabert 2000). In the first two steps, the citiefirckl
their general ambitions and visions with regardsclimate resilience in the year 2050. After that, a
comprehensive urban systems assessment was cahduaach citiesto define their status quo in ctena
adaptation and NBS. Finally, the results from thissee steps were used as a basis to developegstrta
roadmap with specific solutions, projects, and stdees to move from the current state towards dseet
future scenario(Den Ouden et al. 2019).

In this paper, specific attention is paid to thibaur systems assessment process and its applicatios two
Mediterranean cities. It is an analitical tool lthgm: the Morgenstadt City Lab methodologydesigred t
understand cities in a systemic and holistic way identify their current state in a particular idRadecki
2019). Within the UNaLab context, it can be dividetb two distinct phases: a) a remote data catlecnd
literature review phase in which current strategiad strategic documents are evaluated and quamita
data collected in forms of indicators (where is ttiy today with regards to climate resilience?d an
actionfields (how is the city already addressingjlience issues?); and b) a one week on-site amsess
with expert interviews, site visits and workshopgether with various local stakeholders. Seven main
themes were chosen to structure and focus the vadrlof these related to NBS and climate change
adaptation: green and blue infrastructure, municgieategy and planning, organization and strugture
finance and procurement, regulations and incentié&B and data governance, and participation atizeci
engagement. Furthermore, links to other sectocy aa energy, mobility or waste, were also evatléen
Ouden et al. 2019).
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In Castelldbn and Cannes, the on-site assessmarkplace between the 15.10. — 18.10.2018 and 05.11.
09.11.2018 respectively. A team of three reseaschisited each city and worked with a local mirteam
from the city administration. In total, about 20vsestructured interviews were conducted in each with
relevant stakeholders from the public, private andl society sectors to identify local precondit®
barriers and opportunities, as well as to braimstourrent and future project ideas and interventiceas
with regards to the aforementioned themes. Thdtsasere captured in standarized templates and apsm
At the end of the week, the results were preseneidd on and further elaborated in a larger cetta
workshops, which involved external actors as waéll. total, 26 (Castellbn) and 40 (Cannes) local
stakeholders from diverse backgrounds participatdgion-site assessment.

4 CASTELLON — A BLEND OF LANDSCAPES ON THE PATH TOWAR DS SUSTAINABILITY

The local climate of Castellonis largely influendeyl the geological interaction between the sea“&tsl
Ports” (Cordillera CosteroCatalana), which surrauttte Province of Castellén from the Northwesthe t
East. Its proximity to the shore minimizes the marinflux, making the climate variation mostly detned

by North-South masses.Temperatures do not vanyfisamly throughout the year; the oscillations are
mostly influenced by the distance from the shotetlfer inland, the temperatures are more variadnhe)
altitude (areas close to the coast are warmer itiland, more elevated areas). Precipitation, onather
hand, varies significantly throughout the year.Ehisralso a significant difference in precipitatiogtween
mountain and coastal areas, with more rain in tienér and less in the latter, apart from large,-&hd
summer storms (Municipality of Castellon 2017).

The economy of Castellén de la Plana is focusedeivices and traditional sectors, such as ceramics,
agriculture (especially citrics) and building. Hoxee, the great maturity of these activities hasegated
some economic stagnation. This brings new oppdrésnito alternative emergent sectors, such as
ecotourism, renewable energies, recycling, bioteldgy, and more(Municipality of Castellon de la
Plana).According to the Strategy for Urban, Susial& and Integrated development of the urban Afea o
Castellon de la Plana (EDUSI), the sector <of sevcomprises most of the contracts with the 8@b#e

total 53.521 (Municipality of Castellén de la Plana

Agriculture is a traditional sector whichcompri€e500 hectares where 86% of total production isitfis
fruits, especially oranges(Municipality of Castellde la Plana). This sector is also important beedu
consumes 80 % of the total water uptake in the(Mityicipality of Castellon de la Plana). The recent
upgrade of the hydric infrastructure has reducegtm@onsumption by 40%.(Municipality of Castelloa la
Plana).8.500 ha are under irrigation and 1.000rbauader rainfed technique. (Municipality of Calételde

la Plana).In addition, agricultural land surroutigs city, forming a “green urban belt”, which hastmain
environmental functions: 1) to mitigate the emissicand pollution from the industry (e.g. ceramics
production) and 2) to serve as a landscape, inagagizens’ quality of life(Municipality of Castién de la
Plana).Castelldn is part of the Convenant of Mayansinitiative of the European Commission (Headtia
of Energy) that indicates a commitment of the mayairEuropean cities to improve the energy efficieim
the urban environment. The Agreement of the Magorss to reduce cities’ CO2 emissions by 20%.

The geographical location and the particularitifshis Municipality described above make it esplgia
vulnerable to the consequences of climate changdlavds,for instance, areat a very high risk ndy dne

to their proximity to the coast but also due to @ineount of concrete and impermeable surfaces inrtban
center. Furthermore, large portions of agricultlaad have been abandoned and are not productisely
since the soil has been degraded due to the frequeh prolonged use of pesticides (Municipality of
Castellon 2017). However, this situation has leadhtnatural revegetation by various forest and sherb
species (Municipality of Castellon 2017). Additidigamultiple irrigation canals have been closedsealed
and the water resources in general are not beinggeal in a sustainable way. For instance, lesstbém

of the regenerated wastewater is currently beingea®, although the existing treatment plant has the
capacity to treat all the water collected there{lRa018). Owing to these challenges, strategresbeing
developed for protecting the environment, incretse city greenery and improve the local ecosystem
function such as the development of a green grild priotected zones around the urbanized areasding
wetlands and the coastal zone. However, even iethee multiple plans and documents addressingsiive
subjects related to preserving the environment, dbacept of nature-based solutions has still been
historically absent (Marielisa Padilla 2018).
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5 IDENTIFYING AND DESIGNING NBS INTERVENTIONS IN CAST ELLON

Over the course of the week, 15 intervention zaneSastellén were identified as potential areastiar
implementation of NBS. Some of the more relevargspimncluding those which have started its sucakssf
implementation by January 2020, are presented below

Creation of a green themed NBS corridor in Castellde main idea is to “extend” and re-design the
planned implementation of bycicle lanes by usingemals such as permable pavements and adding NBS
elements such as shading trees and green walltheFuhe lanesshould follow a specific ‘theme’ by
connecting specific infrastructures such as spéatslities and museums. It was discussed that the
intervention could be partly financed by the budfeseen for the General Plan, although additional
funding would need to be secured. Seven possikladtic corridors were identified: 1) Sports Caori@)
Agricultural Park Corridor (ermitas) 3) Water Cdoi 4) Maritime Corridor 5) Grau’s Civic Corridoj 6
Cultural Corridor 6) Ceramic Corridor 7) The Cha@elrridor (ermitas).

Retention and management of rainwater: Buildingematural water channels and floating gardensote st
rainwater was identified as a key priority due &murring flood risk. Since the city suffers frometh
phenomenon “the cold drop” or “la gotafria” in Spnand also many houses and buildings around the
wetlands were built below water level, representingnajor risk of flooding for the inhabitants, leett
management of rainwater is a must when trying toeiase the city's adaptability to climate changeces.

Promotion of the use of public and non-motorizezh$port while using NBS: Although the technologies
related to this project are not NBS-specific, tiverall concept of improving connectivity, increagithe
green areas along roads and introducing non-pofushared technologies and practices is cohereght wi
NBS approaches in cities. Tree planting for crgashade and cooling the air but also transformiegs
into more attractive and green ones was identifieda good way to promote non-motorized transport in
Castellon. These initiatives can be also pilotedbincks designated as green islands in the cith wit
pedestrian streets and good cycling infrastructure.

Apart from the above intervention areas, the foltmmwvere co-created and identified for preparing ¢ity
to better face the challenges that come with agdai the climate:

« Reactivation, expansion and strengthening of tlséegy of urban gardens

* Increased reuse of treated waste water for agni@lltirrigation, irrigation of parks and street
cleaning

+ Creation of low emission zones in the urban are@astellon

6 CANNES, THE INTERSECTION OF TECHNOLOGY, CULTURE AND CREATIVITY

Cannes is located at the Cote d’Azure in the Prozargion. With about 75,000 inhabitants, it isather
small city although the population more than tgptiuring major summer events. Mostly known for the
international film festival, the city has becomeiaternational hotspot for events, tourism and cesges,
some of the largest economic drivers in the regramther branches include the services, trade wiadi@n
industry. Due to its high popularity and local vedability to natural hazards, the city has put hefjerts in

risk prevention and management measures. Main irfigsksde flooding caused by excessive rainfall,stala
submersion and flood wave andforest fires, as aglerosion and landslides. Especially, the seveos f
event in October 2015 which caused several deatldshaige economic losses, lead to an increased
awareness and interest in climate resilience asastiér management (Mairie de Cannes 2018).Canses ha
also been very active in the fields of sustainaeleclopment and environment, introducing an Age2idan
2008 with a concrete vision and action plan forameicg more sustainable and resilient. It thus ubes
opportunity of the UNaLab project to harness theeptial of NBS and further complement both, exiptin
risk mitigation and sustainability schemes(Den Queleal. 2019; UNalLab).

7 IDENTIFYING AND DESIGNING NBS INTERVENTIONS IN CANN ES

In the course of the on-site assessment in Ca@@dsfervention areas and project ideas were dpeeloof
which six were further elaborated and discussethénfinal workshop. A selection of these is presdnt
below:
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Development of a showcase district for NBS and mgradrastructure:Currently, there is the plan of
rehabilitating a former industrial area to beconmaiged use urban district in which a new creativauistry
could settle and the first high-rise buildings bé tcity could be located. This was identified asn&ue
opportunity to pilot new ways of integrating mor®&8lin the planning process, making it a demonsinati
site for green infrastructure solutions. This cosittbw the potential of directly incorporating NBStrban
planning and increase the attractiveness and diyers Cannes by creating a blue-green park thasru
through the district. It is hoped that the planiNBIS interventionswill improve the local microclineaand
contribute to the overall climate and water resie of the city. Additional funding and politicaligport
were identified as the most important enablerstmh an undertaking.

Protecting and enhancing closeby agricultural areasBasseVallée de la Siagne is the last remaining
agricultural area close to the city. Located onllaihcould serve as a retention area that pristéice center
from flooding during heavy rainfall events by captg and absorbing rainwater runoff before it rezthe
urbanized areas below. For this to function, adexjiragation of crops and vegetation has to beusts
during the dry periods, which could be realizeatiyh the redirection and use of treated wastew&taial
cohesion, biodiversity, as well as preserving caltudentity and traditional agricultural practicesere
identified as possible co-benefits.

Redesigning public facilities to become green: Rulfhcilities such as schoolyards, sporting fields,
playgrounds, hospitals or parking areas could designed to become small water retention areasngst

of heavy rainfall. Greening and depaving theselifeas could also result in a higher degree of ootd
comfort and create cooling spots during hot sumilags, improving health and environmental awarepéss
the citizens. New design principles and criterialldoenable the uptake of these ideas in upcoming
renovations or new building projects.

Further ideas included:

« The piloting of new green roof concepts installedindustrial rooftops that are not traditionally
tiled, which could survive the hot and dry summemsg help to ensure a more widespread uptake in
the future,

* Systematically introducing adapted and attractiveeg and blue components in renovation and
rehabilitation projects in the city center and ddysirbanized areas

« Or developing a pedagogical and user-friendly risknagement software that could inform about
NBS benefits and installations (Den Ouden et & 920

8 RESULTS - NBS FOR |INCREASING LIVABILITY AND RESULIE NCE IN
MEDITERRANEAN CITIES

The co-creative nature and method of the on-sgesstnents allowed for close stakeholder interaction
the topic of climate change adaptation and NB®im§ that had not being taken place in the twe<itintil
then. As introduced above, the topic itself demantiee participation of representatives of the urban
greening, water, energy, mobility, waste, buildirjnd many more departments with the local
administrations, as well as the inclusion of prvand civil society actors. This enabled the idieatiion of
synergies and the initiation of unprecedented bolations and linkages, which enabled new projants
ideas.

Equally important was discoveringthe lack of thmersectoral cooperation (refer to table 1). Thasw
exemplified during interviews when workers of thélting department realized that elements suchresng
roofs, rainwater collection systems or the instalia of solar panels were simply not consideredhénv
construction or rehabilitation projects. This igaeded as a topic incumbent rather to the energyaber
department. Therefore being able to connect albtfierent perspectives and having brainstormirgssms
for the co-creation of multifaceted projects braughvhole new perspective in the way urban planomgd
be approached.

Given the climatic characteristics in both citiasmain focus in the on-site discussions was thieiefit
management and reuse of water. Whereas both ogiesly experience a rather dry and hot weathechwhi
complicates urban greening (e.g. on rooftops asddas) and requires additional irrigation or the ab
drought tolerant plants, large retention capacdtynéeded during the few days of the year whereyheav
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rainfalls occur. Locally adapted vegetation patietarger retention basins, as well as undergrouaigr
storages and irrigation systems as supporting messeere thus issues of big interest. It was dked that
more technical know-how and training of techniaadl administrative staff could help improving susfabk
project planning as well as implementation.

Both of thecity centers are perceived today aseragjrey in the sense that most of the streets abticp
spaces have been paved using concrete; centratesqaad other important meeting points have been
covered by artificial surfaces. This has been daroth cities, ignoring the effects on the watetention
capacities of the soil, its permeability, temperatubiodiversity and the losses represented in geom
ecosystem services. This was not foreseen whee th&sstructure projects were designed. Todaysehe
Mediterranean cities are facing the consequencdbeofack of green spaces, trees and permeable soil
among others. Thus it is seen as important thatrdutefurbishments and building projects require th
introduction of more green elements. In this sehaas discussed that the introduction of a localiyapted
Technical Handbook on NBS could help build morewdesalge around greening Mediterranean cities and
reduce the threat of project failures.

Cannes Castell6n

Green & Blue | -Dry valleys as special geological feature leadhitgh flood | - Efforts to recover wetland areas

Infrastructure risk areas during heavy rainfalls -Low ecological connectivity between green areas
-Focus and knowledge on native, pollinator-friendipd | -High availability of agricultural land to be restd
drought resistant species has to be strengthened -Closed irrigation ditches and canals

-Protecting local habitats, especially the marinesgstems,| Potential for better water management
is very important

Organisation &| -Decision making power is rather centralized -Openness to NBS in planned projects

Structure -Cross-departmental cooperation works well in @éxist -Insufficient local administrative internal as wedls
sustainability or smart city related projects eviénnot | external communication and exchange (with locditiet
formally institutionalized and service providers)

-Limits of local government power

Municipal Strategy &| -Long term vision and related action plan for ataimgble | -Sustainability-oriented smart city strategy andonity
Planning and resilient city and strategy on local flood neknagement projects

exist -General structural plan with a strong sustaingbili
-Tools and criteria are missing to assess and enfla| perspective exists
building and construction projects

Regulations &| -Building and zoning regulations pay special attentto | -Lacking norms for NBS in the implementation pf
Incentives flood risk and water retention capacity infrastructure projects

-Better regulation of public water use, soil qualiand | -No incentives such as tax relief for green meas(egy.
pollution could support NBS implementation and wlac | roof greening and rainwater storage)

water structures

-Centralised policy system makes it difficult foti€s to issue

incentives
Finance & | -Additional funding for large scale projects andjaisition of | -NBS projects and concepts can be included | in
Procurement strategically important land needed infrastructure projects from the General Plan abdUBI
-National fund for risk mitigation activities exsstwhich is| with allocated budget
sustained by insurance fees -The procurement processes allow the inclusion| of
-Holistic cost-benefit analysis and new stakeholdégreen” requirements and take sustainability detémto
engagement forms should be developed account
Participation & | -Many sustainability and NBS related events exist -Urban planning supported by a local group from the
Stakeholder -Active use of social media and other means | a¢ocial and economic sectors.
Engagement communication that could feature NBS and raise emess| -Cooperation between the municipality and the peva
on ecosystem services sector can be improved
-Citizen involvement is seen as crucial means to galitical
support
ICT & Data | -Open data strategy in place -Developments with a focus on environmental quality
Governance private companies are often hesitant to share astedata| energy efficiency and waste management
due to privacy issues -A governance system is to be set up to monjtor
-Mapping of flooding zones and priority areas, aallvas | sustainability strategies
TIGRE risk management platform could be used tdebet
plan NBS
Inclusive Urban| -Redevelopment projects and provision of family dgas | -Strategic objective of "social integration and ey
regeneration help to even out social disparity reduction" with a line of action to rehabilitategiaded
-Successful NBS implementation has led to risermperty | urban areas.
prices -ldentification in EDUSI of 11 degraded areas di@dor
strategic, green projects
Links to other sectors -Biowaste composting is §enhanced and systematised| inPotential conversion of the traditional transpprt
the coming years infrastructure in the city center to green areas

-Green cycling and walking infrastructure is beéranced | -Aim of improving public transport infrastructurench
-Solar panels seen as opportunity to protect greefs from | non-motorised mobility, e.g. via green spaces
intensive sunshine

Table 1: Local impact factors for Nature-based Sahs in the cities of Cannes and Castellon.

Due to their climate characteristics and geographiccations, both cities present ideal conditidos
agriculture. However the growth of real estatemifal agricultural practices, lack of appropriatdigies,
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lack of enforcement, lack of financial incentivesdachallenges related to soil degradation and water
shortageshave put some of these agricultural anedsr threat or lead to their loss or abandonniEme.
result is a continuous decrease in green covereftrer efforts and thoughts have been put into aBzétion

and promotion of local agriculture, so that it caontinue providing essential cultural, provisioniagd
regulating services in these cities, including sedovery, economic competitiveness restoratiorallfood
supply enhancement and water retention capacity {@ele 1). In Castellon ideas were formed around
reactivating the abandoned urban and peri urbaicudigiral areas “el Mestrets” whereas in Cannes
supporting measures were discussed to protectaticbf develop the “BasseVallée de la Siagne.”

Viewed from the perspective of NBS and their irgiincrosscutting character, the co-creation session
focused in making clear the existing connectiortsveen the sectors and more importantly identifytime
synergies that could be created. Since its beggnnthe UNaLab project has been creating awarearessid
this topic; the onsite assessments in each ofitles evere the optimal platform for the design objpcts
that help to fight climate change, revert somehef negative effects of urbanization and most ingwly
apply collaborative approaches.

The table presents further outcomes of the reseaock carried out regarding local key impact fastéor
the implementation of NBS in these two cities.

9 CONCLUSIONS AND OUTLOOK

The contrast between a usually hot and dry clireatd,very concentrated, intense rainfall during\a flays
each year is a typical characteristic of and chgheto cities in the Mediterranean region. Forecpetdict
these extremes to become even more distinct arebs ¢t become even more vulnerable with ongoing
climate change. This highlights the need for bettiaptation strategies, especially in the areasmibating
urban heat islands, water shortage and flood rRksently on the research and demonstration agénela,
concept of NBS presents a promising opportunityge natural elements and processes to improve water
and climate-related resilience, as well as to imerbivability and socio-economic development inest
Under the described climate conditions, similahtecal challenges arise. A good management of local
water resources, as well as the use of locally tedaplants, is key for successful implementatiod famal
impact of such solutions.

Doubtlessly, NBS can be valuable tools in tackltligyate change as they translate into a wide specaf
interventions for renaturating and protecting estmys as well as generally increasing blue andngree
infrastructure in cities. However, for the standzation of NBS implemention, processes must be
institutionalized, for example in requiring an NEBfment in every refurbishment or new development
project. Changes at the governance level are d¢rarid modification of the right policies at diféet levels
can help to guarantee the long term impact of ttoegss that these administrations are enthusiligtica
participating in within Unalab.

Likewise, efforts around awareness-raising aretkeypread the use of NBS. The more people understan
the ecosystem services provided by these intervesitithe more acceptance and initiatives can be bor
around this topic. Here, the need for marrying eggland economy needs to be highlighted. For exanapl
project for planting trees or increasing green @rean have greater impact when combined with an
economic benefit. For instance in the agricultaadas to be restored, increasing shade brings edono
benefits in the form of increasing soil fertilitgoil water retention ability, plant growth and eoos
prevention, among others.

Furthermore, NBS are largely cross-cutting andrdigeiplinary concepts which require good coordmat
and close collaboration between different municgbgpartments as well as external stakeholders.ohhe
site assessments in Cannes and Castellon have dhaivitoy directly involving and bringing together
relevant actors, local impact factors can be masil\e identified, project synergies be discovered a
resource efficiency increased. As a result, a cllbwariety of projects were co-created, from the
renaturation of abandoned agricultural areas tergreofs and urban gardens, thematic green cosriaiod
water retention ponds which will transform theestinto more resilient and livable places for tlo@izens.

More research and the collection and exchangeffafreint best-practice examples from this region élp
to spread knowledge and accelerate the uptake sndfUNBS as means to make future cities moreigasil
and livable. The UNaLab project aims to contribtitethese developments by further conducting NBS
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impact monitoring and assessing important prectmmditand implementation principles. In additione th
project has the goal of developing and testinglei#bisiness models, supportive governance actioth€a:
creation tools, and feeding these into a joint icagion framework that can be used by cities and
practitioners alike.
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