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INTRODUCTION "DESIGN TOOLKIT

CLIMATE-RESILIENT ADAPTATION
Climate change impacts are already visible today, with extreme heat and precipitation events o D.ESIGN VI T e TER AT o ARAERTEER
increasingly growing in frequency and intensity worldwide. Urban climate must be a key consideration |
in the planning and design of contemporary cities. City Officials in charge of the implementation of o gt S i e e e 1. Cotp pek ol
complex urban regeneration processes deal with a multiplicity of priorities, also as expression of local Vulnerability/impact modellers (Urban ecology, social science, ..
community needs, often not directly or explicitly related to climate resiliency principles, but that can be M Giiriate: Aniysie Mepping Planning and Design Intervention
efficiently addressed through climate-resilient design principles. URBAN CLIMATE CHANGE v

RESEARCH NETWORK

MAIN GOALS S and Cite

Second Assessment Report of the Urban Scale Local Scale
Urban Ghmate Change Research MNetwork

Site Survey and Public Space Evaluation

The research carried out within the ARC3-2 Urban Planning and Design working group of the UCCRN
wants to consolidate - in an international multi-disciplinary and knowledge exchange perspective - )
design and research methods, reaffirming the need of a coordinated global approach to the resilient S

regeneration of urban areas in different parts of the world, enhancing local specificities within a

Level of Comfort User Groups/

shared framework about scientific problem definition, intervention strategies and priorities of action. Gimete Intansies
The networking activities carried out within the Research Project SIMMCITIES_NA, carried out at the e ey g I o i
Department of Architecture of the University of Naples Federico Il (2016-2018), aim at the B _
development of a climate-resilient design toolkit incorporating original analysis methodologies, . Local communities/NGOs expertise (post-implementation)
specific process workflows and design support tools in order to measure the multiple benefits of
applying climate-adaptive and community-driven strategies to the local scale, verifying the
applicability through experimental findings in the context of urban regeneration interventions |
pr.orr.lo’red by ’rbe I\{\u.nicipolity of Naples, with pcrficulcr reference to the Urban Recovery Plan of the - Torain morphology -DEM - Vegetaton DSM
District of Ponticelli, in the eastern suburbs of the city. : Gf,j’;’."d and Building DSM - Vegetation Type

i A oy
METHODOLOGY /’ - Run-off Rate

The proposed design method, based on the principles and methodology developed by the UCCRN Buildirig Esivelope Energy Efficiency and CO, Emissions
ARC3.2 Urban Planning and Urban Design working group, is process-oriented and focuses on - Surfaco Albodo . On site Energy production
sequential and iterative design steps implemented through a multi-disciplinary and multiscale - Thermalllon oo fhcient e o
approach. e

Climate Analysis Mapping provide a critical first step in identifying urban zones subject to the - Glazing Rate

greatest impacts associated with rising temperatures, increasing precipitation and extreme weather
events, providing downscaled climate projections as preliminary information to orient evidence-based

design guide|ines. URBAN MICROCLIMATE ANALYSIS

Site surveys and Public Space Evaluation allow to couple urban climate considerations with insights bt N

about needs and expectations of local community, whose priorities in terms of urban regeneration and SCALE z =

building/open spaces retrofitting are often more related to a general improvement of housing and

public services, to increase neighbourhood liveability, sustainable mobility and social inclusion.

Planning and Design Intervention phase is grounded on a critical review of the collected information - Outdoor Comfort Energy Consumplion.

to identify the relevant synergies and trade-offs in relation to the planned initiatives in the areas, as o e s Lo  indoor Comor

envisaged by local authorities in the mid- to long-term. Zoning regulations and building codes frame ANALYSIS o ol i  Surfoco Rflectivy

the boundaries of the design and technical options to be assessed, and the most appropriate strategies e A [ relction Glozing EEF?‘*-S

targeted for future development. Ui N - O Sie Energy production

Post-Intervention Evaluation is intended as a sequence of activities aimed at assessing the benefits of RS

the proposed solutions in terms of microclimatic, energy and environmental performance, as well as - Grasshopper (with plugins Ladybug,

of compliance with community priorities. ANALYSIS - GIS Mapping (with GIS-based ool _S;ﬁjfeif’ffc(%tﬁl,:’g?;ﬂlb”g‘ c”é’n'l?;'i’,iifﬁl‘;i‘;‘;;’ﬁ:ﬁfme .
TOOL SOLWEIG, ENVI_MET, UMEP, efc.) component that enable the use of EnergyPlus, Daysim, Radiance, etc.)

ENVI_MET, TRNSYS, etc.) - BIM (with plugins Sefaira, IES-VE,

TOOLS AND DESIGN APPROACH .

The tools employed and the spatial resolution is tailored to the intervention scale: GIS tools are used to test districtwide concepts, providing outputs as urban heat hotspots and flood zones, while
parametric tools (Rhinoceros/Grasshopper) allow to refine the definition of the main factors that influence the urban microclimate, through which alternative solutions can be evaluated and compared.

DATA AND INFORMATION

GIS TOOLS TO GATHER AND RELATE

CFD Analysis - Air Flow Rate
[Ecotect with WinAir]

PARAMETRIC DESIGN TOOLS TO CUSTOMIZE
AND SIMULATE ADAPTIVE MEASURES

Comulative Radiation Analysis o
[Grasshopper with Ladybug] I.':‘
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CONCLUSIONS

- In the field of resilience-based design and climate change adaptation, cross-sectorial collaboration in modelling, metrics and assessments should focus on downscaling information to
-{rﬁ# e district/neighbourhood scale, using dynamic and statistical methods to propagate simulation uncertainties across spatial/time scales. Middleware tool should be tested to evaluate and measure the
%},Jﬁ?ﬁ effectiveness of the adaptation strategies in a systemic vision, deepening the interrelations of the impacts at the different microclimate scales district/neighbourhood/building. Design assessment metrics
r_]-r:;-n."-_;i-ﬁ should explore the social, economic, environmental liveability co-benetfits of mitigation and adaptation. Participatory approaches should be scaled-up by breaking up the pyramidal structure in favour
[l e of a network logic, and by enabling participatory “connection platforms”, also exploiting the added value of art and IT domains in social innovation initiatives.
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