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Executive Summary

Deliverable 8.1 summarises the work that has been carried out within Task 8.1 "Performance
assessment metrics, framework and certification" within the project period M13-M24. The present
deliverable describes the individual methodological components that were developed within the task
comprising the overall euPOLIS NBS Assessment Framework.

Impact evaluation of Nature-Based Solutions (NBS) through appropriate indicators and metrics is
deemed to be a critical process across the different NBS implementation stages, from a) the selection
and design of effective NBS interventions to b) the NBS efficiency evaluation and improvement of the
deployed systems. This fact is reflected within euPOLIS in the different types of indicators with distinct
functions and purpose, as well as in the developed methodologies used in the analysis. In particular,
the euPOLIS indicators employed to assess the multi-dimensional aspects and impacts associated with
NBS implementation can be distinguished in i) Contextual Indicators (Cls) that are used in the planning
phase by facilitating a site screening analysis and ii) Evaluation Indicators (Els) that are utilised in the
NBS deployment and exploitation phase for evaluating the performance of implemented solutions.

Within Task 8.1, several indicator-based methodological components have been developed to support
and enhance the euPOLIS NBS Analysis and Assessment Framework. Specifically, a simple, yet
systematic, methodological framework has been developed for providing an initial assessment of
candidate NBS interventions considered for a specific site through, by means of a preliminary multi-
dimensional impact analysis, as well as a standardised site screening process that exploits readily
available data to quantify the identified main Cls and assess the severity of the associated Concerns at
the site. The developed methodology provides a quantifiable analysis, that is not based solely on
subjective criteria and best practices, and consequently formulates a practical tool for complementing
and augmenting the implementation of other important urban planning practices and methods. A key
innovation of the proposed methodology is the simultaneous consideration of the severity of the
Concerns that are faced by the investigated urban site with the ability of a certain NBS to resolve them
so as to provide a site-specific scoring and ranking for the potential NBS. This Preliminary Site
Screening & NBS Selection Methodology, that has also been developed herein as an online tool, is
therefore considered to offer a useful and practical decision support tool for enabling a first-order
site-specific selection of the most effective NBS, prior to any in-depth analysis and modelling that
might be carried out for the final selection and NBS design.

Regarding the NBS deployment and assessment phase, a comprehensive El selection methodology to
formulate a tailor-made site-specific performance indicator list was also developed. This methodology
will inform the design of effective impact evaluation systems and eventually facilitate the assessment
of the multi-dimensional impacts of the deployed NBS. Moreover, it will enable the evaluation of the
resulting co-benefits and other significant aspects related to PH & WB that will be evaluated
irrespectively of the implemented NBS interventions. The proposed structured systematic process is
once again founded on the relation of the indicators to the standardised site Concerns, in a similar to
the Preliminary Site Screening & NBS Selection manner.

The complimentary methodological sub-components are synthesised to form an integrated NBS
Analysis and Assessment Framework, that aims to provide structured guidance to urban planners
throughout all the different NBS analysis and deployment stages and eventually facilitate the
evaluation of the euPOLIS solutions or deployed NBS in general. As a proof of concept and to
demonstrate the proposed integrated approach in a practical and transparent way, the developed
methodological components were applied to the Akti Dilaveri euPOLIS pilot site in the City of Piraeus.
This document is an official project deliverable of the euPOLIS project. The dissemination level of this
deliverable is “Public”.
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1 Introduction

1.1 Objectives/Scope

Impact evaluation is crucial for both the selection and design of effective NBS interventions, as well as
the efficiency evaluation and improvement of the deployed systems. For this purpose the inclusion of
appropriate indicators and metrics is required for capturing the multi-dimensional aspects and
impacts associated with NBS implementation, as well as resulting synergistic interaction effects of
while also taking into account important contextual information at the sites of interest.

The main aim of Task 8.1 is the development of an appropriate performance assessment framework
through the identification and inclusion of appropriate indicators and metrics that will eventually be
used for the performance evaluation of the euPOLIS solutions.

The development of the euPOLIS indicator-based analysis spans across different WPs and for this
reason the related work started at earlier project stages through corresponding activities in WP3 and
WP4, as it will be discussed in more detail in Section 1.3. To accommodate for this cross WP
distribution, to exploit/integrate completed work and to achieve an overall project alignment, the
indicator-related work that is carried out as part of Task 8.1 covers the following methodological and
implementation aspects along with the associated tasks:

e Refinement and classification of Contextual Indicators (Cls) (based on WP3 Cls v1.0) in order
to formulate a refined and consolidated list of main Cls presenting the most significant /
representative NBS and PH & WB related issues in urban areas (definition of site Concerns).

e Development of a quantitative coherent Site Screening methodology using readily available
data. This process is based on a standardised list of Concerns that produces communicable
outputs and insights on the current site state and assists in the assessment of the problem
severity and hence identification of site needs with a focus on PH & WB to ultimately inform
the selection of appropriate NBS interventions.

e Facilitate the preliminary assessment and prioritisation of identified potential NBS based on
their expected effectiveness to address significant issues at the site of interest by developing
a generic methodology (without the need for detailed/advanced analysis or simulation
outputs), providing a Decision Support methodology (and tool) for urban planners.

e Selection of appropriate Evaluation Indicators (Els) (based on WP4 Els) for the performance
assessment of the deployed NBS; Development of a methodology on formulating a tailor-
made site-specific indicator list to assess NBS impacts, related co-benefits and other
significant aspects associated with PH & WB and overall project objectives.

e Demonstrate the most significant methodological aspects by means of a case study
application for verification and guidance purposes (where possible).

e Development of the overall euPOLIS Assessment Framework as an integrated methodology to
provide guidance in all different NBS analysis stages and facilitate the evaluation of the
euPOLIS solutions or NBS in general.

1.2 Beyond the State of the Art/Innovation

A key innovation within Task 8.1 is the development of a simple, yet systematic, methodological
framework to facilitate a first-order NBS selection process. The framework is founded on a rational
site-specific, multi-dimensional ranking of NBS, rather than on a purely subjective identification of the
NBS interventions, which might be beneficial to an urban site and its users, yet is built solely on
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account of past good practices. The ranking of candidate NBS, that were previously identified through
appropriate urban development methodologies (e.g. Goal Driven Planning Matrix - GDPM), is
accomplished by means of assessing their effectiveness to address a standardised list of related
problems (preliminary assessment based on literature and expert judgment), considering also the
severity of these problems at the site of interest. This standardised list of “Concerns” refers to a
spectrum of issues that could be associated with one of the following categories: (a) Public Health and
Well Being (PH & WB), (b) Urban Development, (c) Environment, (d) Social and (e) Economic/Business,
which can be evaluated through utilising readily available data. The simultaneous consideration of the
severity of specific Concerns with the ability of a specific NBS to resolve certain kind of problems
results in a site-specific scoring and ranking of the candidate NBS. On account of the ranked list of NBS,
the urban planner will be able to select in an informed manner an appropriate set of interventions
and then proceed with the final selection considering other supplementary important constrains, such
as budget and/or space availability, as well as the outcome of detailed/technical simulations or
calculations following this preliminary assessment. The targeted methodology exploits and augments
already developed euPOLIS concepts and methods in an efficient manner, such as the site screening
on the basis of a set of indicators (main Cls) and urban planning tools such as the GDPM. The
methodology has been developed and offered also as an online decision support tool that is
anticipated to assist urban planning practitioners in the NBS planning process. To the authors’ best
knowledge, despite the fact that both the indicator-based methodologies for undertaking a site
screening, as well as the impact of several types of NBS in reducing the impact of certain problems
have been addressed in past research, no similar practical framework, like the one proposed herein,
that combines both dimensions (severity/impact) for enabling a site-specific ranking of the NBS is
currently available in the form of a practical tool.

Furthermore, the euPOLIS indicator-based Assessment Framework was further developed with the
development of a comprehensive and systematic El selection methodology exploiting the defined list
of site Concerns to further facilitate the multi-dimensional impact assessment of the implemented
NBS, as well as the evaluation of the resulting co-benefits and other significant aspects related to PH
& WB. The proposed assessment framework is innovative not only because it attempts to monitor the
multiple societal challenges that could be simultaneously addressed by the implemented NBS and
consequently provide evidence for their multi-functional role, but also due to the fact that it offers
guidance to the urban planners on how a tailor-made list of Els could be prescribed on account of the
implemented NBS along with a set of persistent Els that should be monitored irrespectively of the
implemented interventions. Overall, the proposed methodological approach offers to urban planners
and related practitioners a complete integrated framework for the analysis and deployment of NBS in
a structure manner throughout the different project stages, from start to finish.

1.3 Connection to other euPOLIS WPs

The euPOLIS evaluation framework and therefore Task 8.1 is related to work spanning across many
different WPs and project stages, from before the start of Task 8.1 to after it’s finish. In fact, to
accommodate for this, it was decided to commence related activities within the task before the task’s
official kick-off date. Specifically, the task was required to run in parallel to a) WP3 and Task 3.2 to
provide necessary support for the baseline assessment (through Contextual Indicators), as well as b)
WP4 to provide support in the development of the multi-dimensional indicators (Evaluation
Indicators). The methodology developed is going to be used in WP6 and WP7 as part of the selection,
optimisation, design, and the design of NBS appropriate monitoring systems to eventually facilitate
NBS evaluation through impact assessment until the end of the project (WP8). These main
interconnections with other euPOLIS Tasks and WPs are represented graphically in the schematic in
Figure 1.
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Figure 1 Connection of Task 8.1 to other euPOLIS Tasks and WPs

1.4 Deliverable Structure

This report includes in total five main Chapters and the Annex. The Chapters, which include various
sub-sections, are organised as follows:

e Chapter 1 outlines the scope/objective of Task 8.1, as well as the innovations developed
within the task. It also describes the connections with other euPOLIS WPs and the structure
of the deliverable.

e Chapter 2 includes a brief literature review on different indicator frameworks focusing on
assessing the performance related to different aspects at the city scale, as well as on indicators

related

to NBS impact assessment.

e Chapter 3 is the chapter in which all the methodological approach employed for Task 8.1 is
described, as well as its application on the selected euPOLIS pilot site as a case study; it is
organised in the following sub-sections:

O

e Chapte

Section 3.1 presents a general overview of the euPOLIS Indicator Framework and
related past work (included in past deliverables) and present work (included in the
present deliverable).

Section 3.2 describes the work that was carried out on the Cls, including their
refinement, classification, Concerns definition and normalisation/scoring, to facilitate
a site Screening analysis.

Section 3.3 outlines the manner in which the preliminary NBS impact Assessment in
carried out to provide the necessary input to the NBS Assessment tool.

Section 3.4 describes the Preliminary Site Screening & NBS Selection Methodology, as
well as provides some information regarding the related online tool development.
Section 3.5 presents the application of the methodology and tool to Akti Dilaveri pilot.
Section 3.6 summarises the methodology developed related to Els, including the
consideration of gentrification risk and the selection of Els, which is also
demonstrated in the same case study.

r 4 summarises the overall euPOLIS NBS Assessment Framework and how the different

steps are connected to the different stages of the project and NBS analysis to form an

integra

ted framework.
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e Chapter 5 summarises and discusses the main outputs of this task, possible future
developments and outlines the main conclusions.

e Chapter 6 provides a list of resources/references used for the work carried out in Task 8.1 and
the present deliverable.

e Chapter 7 includes the report Annex with (1) more details on the threshold definition of
specific environmental Concerns, (2) additional information on the water quality status of the
Akti Dilaveri Canal, and (3) the connecting matrix between Els and site Concerns.
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2 Background / Literature Review

Climate change, increasing urbanisation accompanied with inadequate planning, and environmental
degradation have made cities more vulnerable to natural and man-made disasters. Additionally, new
health-related challenges emerge, triggered by many factors such as demographic changes, migration
dynamics, COVID-19 pandemic crisis, etc. which have a negative impact on the quality of life and the
WB of citizens. Disasters and emergencies have a direct consequence on the population health,
causing injuries, diseases, and mental and psychosocial outcomes (WHO Regional Office for Europe,
2022). To prevent/mitigate the impacts of crises and environmental emergencies, there is the need
for the cities to first detect which features and processes make them vulnerable. Consequently, they
also need to recognize the most effective measures and actions to take to reduce risk, prepare and
hence become more resilient (WHO Regional Office for Europe, 2020). The main challenge faced by
the cities today is tackling how to properly manage the dependence on ecosystem services and adapt
to climate change while prioritising PH and quality of life. It is crucial for cities to achieve less natural
resource consumption (including water and materials) and waste production in order to minimise
negative environmental impacts. Local authorities need to develop realistic sustainability goals with a
long-term perspective. To achieve these goals, there is a variety of indicator frameworks related to
the assessment of the current status of cities, effectively facilitating a screening process, and are
deemed to be key tools for driving science-based urban planning and management (Science for
Environment Policy, 2015). WHO conducted a study to examine existing urban indicator frameworks
so as to assess current urban systemic vulnerabilities related to health focusing on those driven by
urban processes and planning (WHO Regional Office for Europe, 2022).

According to the Food and Agriculture Organization of the United Nations, indicators allow for the
measurement of change in a system: “Indicators are selected to provide information about the
functioning of a specific system, for a specific purpose — to support decision-making and
management. An indicator quantifies and aggregates data that can be measured and monitored to
determine whether change is taking place. But in order to understand the process of change, the
indicator needs to help decision-makers understand why change is taking place.” (FAO, 2002). An
indicator, according to Lopez Chao et al. (2020) should be:

e Specific (must clearly relate to outcomes)

e Measurable (implies that it must be a quantitative indicator)

e Usable (practical)

e Sensitive (must readily change as circumstances change)

e Available (it must be relatively straightforward to collect the necessary data for the indicator)
e Cost-effective (it should not be a very expensive task to access the necessary data)

A number of indicators and indicator frameworks for assessing the current status and providing a “city
screening” related to different aspects are described below.

Environmentally sustainable development is closely related to effective management and
developments impacting on water resources. The Blueprint to Safeguard Europe’s Water responds to
these challenges (European Commission, 2012). Its aim is to ensure water of good quality and
sufficient quantity for all legitimate uses. City Blueprint is a set of indicators which has been developed
to assess the sustainability of Urban Water Cycle Services (UWCS). It includes 24 dedicated indicators
divided into 8 categories i.e., water security, water quality, drinking water, sanitation, infrastructure,
climate robustness, biodiversity and attractiveness and governance including public participation (Van
Leeuwen et al., 2012). The score scale of indicators is between 0 (denoting very poor performance) to
10 (denoting excellent performance). City Blueprint is usually used as a quick scan to benchmark the
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UWCS in cities (Philip et al., 2011) and helps to communicate performance, select appropriate
strategies, develop technological and non-technological options as future alternatives for the water
cycle under different scenarios and decide how to integrate these in long-term planning on urban
investments.

The SmartBlue Camp profiling tool, as part of the Smart Blue Water Camps (SBWC) project, was
initially developed based on the rationale of the City Blueprint ® framework to support strategic
planning of integrated water management at the city level (Van Leeuwen et al., 2012; Makropoulos et
al., 2019). After some adjustments, the final version of the proposed framework aims to not only to
enable the understanding of water management conditions in the assessed European military camps
but also to allow the identification of opportunities for change by decreasing water supply, increasing
water reuse etc. The SmartBlue Camp Profiling Tool consists of two distinct sets of indicators classified
into Context Factors (CF) and Performance Indicators (Pl). CF assess the inherent environmental, social
and economic background characteristics of the area where the military installations are located and
explain the values of the performance indicators. Pl assess the efficiency, effectiveness and
sustainability of the water services delivery that result from the combination of several variables
(Makropoulos et al., 2019).

The European Green City Index (Shields et al., 2009) includes 30 individual indicators at a city level
taking into account a wide range of environmental areas, from environmental governance and water
consumption to waste management and greenhouse gas emissions. It assesses the environmental
performance of 30 leading European cities from 30 European countries. The Index scores cities across
8 categories — CO, emissions, energy, buildings, transport, water, waste and land use, air quality and
environmental governance — and 30 individual indicators. From the 30 indicators, 16 are derived from
guantitative data and aim to measure the current performance of the cities and the remaining 14 are
qualitative assessments of cities’ ambitions.

In the context of sustainability and the necessity of increasing efficiency of the resources, it's
important to refer to the role of NBS. This term is used to describe “actions to protect, sustainably
manage, and restore natural or modified ecosystems that address societal challenges effectively and
adaptively, simultaneously providing human well-being and biodiversity benefits.” (Cohen-Shacham
et al., 2016). NBS address various challenges to provide urban resilience for cities. Such challenges
include climate resilience as well as restoring biodiversity, improving human health, mitigating
consequences of natural disasters (e.g. flooding, erosion), supporting grey infrastructure such as storm
drains, retaining walls etc. (Ozment et al.,, 2019; Sudmeier-Rieux et al.,, 2021). The European
Commission has published a handbook which serves as a guide to the evaluation of NBS impacts (EC,
2021). This handbook offers an overall evaluation framework for NBS based on current available
knowledge and state-of-art technologies and practices. The challenge areas (Figure 2) that can
potentially be addressed by NBS are the following (EC, 2021):

Climate Resilience

Water Management

Natural and Climate Hazards

Green Space Management
Biodiversity Enhancement

Air Quality

Place Regeneration

Knowledge and Social Capacity Building for Sustainable Urban Transformation
. Participatory Planning and Governance
10. Social Justice and Social Cohesion

11. Health and Wellbeing

WoNOU A WN R
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12. New Economic Opportunities and Green Jobs

SUSTAINABLE DEVELOPMENT

PLACE REGENERATION CLIMATE RESLIENCE
| i [ I
KNOWLEDGE 8/SOCIAL WATER MANAGEMENT NATURAL & CLIMATE
CAPACITY BUILDING
P | | | HAZARDS
PARTICIPATORY PLANNING & GREEN SPACE
GOVERNANCE l\[AANAGEMENIT TS
SOCIAL JUSTICE & SOCIAL S OPPORTUTg:;S & GREEN
COHESION
I I [ [
HEALTH & WELLBEING AIR QUALITY

Figure 2 Conceptual mapping of societal challenge areas that can be addressed by NBS onto the triad of People,
Planet, Prosperity pillars of sustainable development (EC, 2021)

The evaluation of the NBS' impact relies on the performance and impact indicators. These are used as
means for quantifying the benefits of NBS and assessing their contribution to achieve specific targets
at different scales. For each challenge there is a variety of indicators which serve as tools for evaluating
the impact of NBS. Indicators of NBS impact have been classified as structural, process or outcome
based (Donabedian, 1966) to support the selection of a suite of indicators that holistically address the
process of NBS co-creation, co-implementation and co-management (EC, 2021):

e Structural indicators (S) — refer to supporting infrastructure and resources in place to achieve
the desired goals (people, material, policies and procedures)

e Process indicators (P) — refer to the efficiency, quality, or consistency of specific procedures
employed to achieve the desired goals

e Outcome indicators (O) — refer to accomplishments or impacts
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3 Methodology and Application
3.1 Overview

3.1.1 Indicator Framework Structure

euPOLIS is proposing a multi-dimensional indicator-based methodology focused on PH & WB aspects
of NBS intervention impacts, which includes direct PH & WB impacts and PH & WB related indirect
impacts, such as socio-cultural, environmental, and economic ones. In this context, two sets of
indicators are identified: (1) Contextual Indicators — Cls (relevant euPOLIS deliverables include D3.2 &
D4.1, and Section 3.2 of the present report) used for NBS planning, and (2) Evaluation Indicators — Els
(relevant euPOLIS deliverables include D4.1 & D4.2, and Section 3.6 of this report) used for monitoring
during deployment and exploitation (Figure 3). Both sets of indicators are developed in five (5)
categories: (1) PH & WB, (2) social, (3) business/economic, (4) environmental, and (5) urban
development and identified associated Challenges and Themes, which represent the main topics and
processes relevant to NBS implementation. The process of selecting the relevant Challenges and
Themes, followed by Contextual and Evaluation indicators, is carried out by Working Groups (WGs)
(v1.0 in WPs 3 and 4), formed by relevant euPOLIS experts under each of the five categories, followed
by multidisciplinary meetings between the groups, and later discussed in the entire WP consortiums
(academic and research partners, SMEs, Front Runner (FR), and Follower cities).

3.1.2 Indicator Types & Functions

Cls are used during the planning phase to provide an initial site screening and site characterisation, by
facilitating an initial baseline assessment that will assist in gaining a better understanding of the site
and its needs (Step 1). The evaluation of Cls is based on readily available data and sources, including
national and international databases, local agencies and authorities, existing reports, questionnaires,
site visits, etc. The data is used at the temporal and spatial resolution most appropriate (and available)
for each pilot site.

: Prioritisation of - :
Baseline Assessment/ Challenges. Targets Final Selection otior onalifioy oF
Context & Site Diagnostics 85, 1arg of NBS :
& Evaluation

(Contextual & Interventions

g : Potential NBS : Indicators for each
Preliminary Indicators, . at each pilot ) )
Interventions at pilot site

Trends & Pressures ) each pilotsite site

Figure 3 Different types of indicators with different purpose & functions

Cls together with various euPOLIS urban planning tools and methodologies (e.g. GDPM) are used to
identify, select and design appropriate NBS that will target specific issues, as these are represented by
Challenges and Themes, of the location at which their implementation is planned (Step 2). Specifically,
by quantifying Cls it is possible to identify the specific needs, trends, and pressures of each site, which
subsequently in conjunction with the GDPM and urban planning participatory processes (e.g.
recording of stakeholders' concerns) allow for the identification of potential interventions/NBS to
address these site needs according to the euPOLIS project aims and focus. These initial identified NBS
interventions are then evaluated through the NBS preliminary selection tool (Step 3) (see Section 3.4)
and applicable simulation and assessment methods (Step 4) in order to select and design the final NBS
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to be implemented at a site. Following the final selection of NBS a list of Els is produced based on the
expected impacts of the implemented NBS (Step 5) (see Section 3.6).

Table 2 Number of Challenges, Themes, Contextual (v1.0) and Evaluation Indicators

Health and Well-being

Urban Development 8 46 10 15
Environmental 6 22 20 24
Social 9 31 25 16
Economy/Business 6 14 7 9

The data needed to estimate Els will be collected either via monitoring (environmental sensors,
questionnaires, wearables), modelling/simulations or targeted data collection, addressing in both
cases the conditions prior to and after the implementation of the NBS at the site of interest.
Consequently, by means of comparing the indicator values at these two stages one could undertake a
multi-dimensional impact assessment of the implemented NBS. The proposed indicator-based
assessment framework is innovative not only because it attempts to monitor the multiple societal
challenges that could be simultaneously addressed by the implemented NBS and consequently
provide evidence for their multi-functional role, but also due to the fact that it offers guidance to the
urban planners as to how a tailor-made list of evaluation indicators could be prescribed on account of
the implemented NBS along with a set of persistent evaluation indicators that should be monitored
irrespectively of the implemented interventions.

3.1.3 Summary of present work

This deliverable report describes the work carried out within Task 8.1 following the completion of the
related indicator work within the earlier stages of the project (WP3 and WP4). Specifically, the report
describes the refinement and categorisation of the initial CIs (v1.0) to formulate the refined list of Cls
(v2.0), from which a group of the most critical ones in terms of NBS is selected, the main Cls, which
are used for the definition of a standardised list of site Concerns. The evaluation of the site Concerns,
following the definition of appropriate scoring thresholds for each related indicator, are then used for
a structured and quantitative site screening process producing communicable outputs and insights for
each site. Most importantly, an innovative preliminary NBS Selection methodology is developed within
this task, which uses the site screening results in terms of problem severity in conjunction with an
initial NBS impact assessment to produce a scored and ranked list of potential NBS interventions for a
particular site. This complimentary simple decision support methodology is also developed as an
online tool and is applied for demonstration purposes to one of the euPOLIS pilots, Akti Dilaveri in
Piraeus. The work carries on with the development of a connected methodology for the selection of
appropriate Els for each site based on the final interventions, as well as a list of persistent Els. Finally,
the scope of this work is to produce an integrated methodology that is applied in the different project
stages and facilitates the evaluation of the euPOLIS solutions.
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3.2 Contextual Indicators for Site Screening

3.2.1 |Initial Contextual Indicators

An initial first version of the euPOLIS Cls (version 1.0) was developed to facilitate the preliminary
baseline assessment carried out in Task 3.2 with the support of Task 8.1. In total 82 ClIs were defined
at this early stage of the project, which were then estimated for all euPOLIS pilot sites in FR cities.
These indicators, which are common for all pilot sites, were quantified based on readily available data
at the best scale possible and most applicable to the site. In fact, this early process of data collection
of available data was very useful in identifying possible data gaps as this assisted later on in identifying
the required data collection organisation throughout the subsequent phases of the project where
more site-specific and specialised data will be required. The list of Cls version 1.0 is included in D3.2,
as well as in the Annexes of D4.1, and their estimated values and gathered information for the pilot
sites is summarised in the Annexes of D3.2. The refinement, including categorisation and
scoring/normalisation, of these initial Cls as part of the work carried out within Task 8.1 is described
in the following sections.

3.2.2 Indicator Selection, Refinement & Categorisation

Cl refinement and Classification

The work carried out within Task 3.2 on the preliminary baseline assessment revealed various issues
and potential for improvement of the initial Cls. For this purpose, during the course of Task 8.1 it was
requested from the euPOLIS WGs to review the initial Cl list (version 1.0) (Figure 5) and recommend
appropriate modifications and refinements on the Cl definitions and other indicator characteristics
(e.g., units, related variables, data sources, spatial extent) according to the lessons learned from their
initial quantification during the sites’ baseline assessment and always in accordance to the project
needs. Specifically, problems identified with the initial Cl estimation (Figure 4) (e.g., unclear indicator
definitions, data availability, boundary/spatial extent, etc.) by all the relevant partners and groups
involved in these estimations were taken into account so that appropriate modifications were applied
in the specification of Cls, where and if necessary.
Data sources for contextual indicators — (City)

(example: Environmental/

a Data sources for contextual indicators - City of Piraeus & & & = I
Fée Edt View Insert Format Oata Toals Exiersions Help  Lagl el wus neconds 4oo
@ P M - 0 %D 0 tme OMudin. « 18« B I & A & @ E-l-lb-% o DET-%- m-

LS

Figure 4 Refinement process of Cls — Pilot estimation worksheets
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Figure 5 Refinement process of Cls — Cl version 1.0 worksheet

Following the refinement of Cls the updated indicators were classified according to discussions and
feedback received by the euPOLIS WGs (Figure 6). The main aim behind this indicator grouping is to
create a concise (universal) Cl list to i) identify and present more effectively the most critical issues in
a site of interest as part of a site screening analysis and ii) to identify the more pressing issues that
could be addressed through the implementation of an NBS so as to assist later on urban developers
and practitioners selecting the most appropriate interventions. The latter is central in the Preliminary
NBS Selection Methodology that is presented in Section 3.4. Within this context, Cl were classified in
three main Cl groups/categories as follows:

e Main — Indicators referring to specific issues that could potentially be solved through an NBS
(e.g., flood risk); these will be central in the NBS Selection methodology for assessing the
severity of relevant concerns/problems at the site of interest.

e Important — Indicators addressing important/critical issues that however cannot be directly
resolved through an NBS (e.g., poverty). Even though these are not going to be used in the
methodology they need to be explicitly considered during an urban design process.

e Informative — These indicators offer further information and insights on the status of the site
of interest and their assessment is encouraged as these can further assist in the design
process.
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Figure 6 Classification process of Cls by euPOLIS WGs

The outcome of this work, the refined list of the euPOLIS Cls (version 2.0) along with their classification
in the three groups described above, is presented in Table 3. The code of main indicators is marked
with bold and relevant colours (according to the corresponding Category), whereas important
indicators are just marked with bold. The table also includes the indicator codes used in previous
euPOLIS deliverables for reference and correspondence. Indicator rows that are marked in grey colour,
denote indicators that have been either excluded completely from the refined Cl list,
duplicate/overlapping indicators across the different categories or indicators that have been replaced
by other ones with improved definitions/scope.

Table 3 euPOLIS Contextual Indicators (Cls) version 2.0 and classification

D3.2/
D4.1 | Code Cl name Definition Units Scale? Type
Code
Heat Risk (Number
of combined tropical | Number of combined tropical nights City/Neighbourh .
El M
0 nights (>20 °C) and (>20 °C) and hot days(>35 °C) days/year ood Level an
hot days(>35 °C))
Freshwater scarcity Freshwater scarcity in the o . . .
ol E2 (EEA WEI+) respective river basin & River basin Main
Groundwater Groundwater scarcity in the o . .
€52 £ scarcity (EEA WEI+) respective aquifer & Local aquifer Main
Groundwater .
c53 E4 salinization / EX|st.er.1ce 'and level of Grc'>undV\'/ater Qualitative Local aquifer Main
. . salinization / Seawater intrusion
Seawater intrusion

Classification of the area according
c54 E5 Flood Hazard to the probability or magnitude of Qualitative Main
flood occurrence
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D3.2/
D4.1 | Code Cl name Definition Units Scale? Type
Code
Urban Drainage Percentage of impervious areas at
c55 E6 Flooding (% of g the Fs)ite % Site Level Informative
impervious area)
Surface water quality status
relevant to ecological and chemical
characteristics. o River basin (or
Surface water . Quantitative / . . )
c56 E7 . In the case there are water quality o site level if Main
quality - Qualitative .
measurements for a specific water applicable)
body near/on site, local
assessments are included too
. |Groundwater quality status relevant uantitative . .
c57 E8 |Groundwater quality .q v . Q o / Local aquifer Main
to chemical characteristics Qualitative
Climate change
adaptation
c58 E9 (existence of
environmental
policies in general)
City/Urban
Wastewater Percentage of wastewater treated
c59 E10 W . & W W % Water Zone Main
treatment coverage | with at least secondary treatment Level
The level at which wastewater is City/Urban
Level of wastewater . o .
c60 E11 treatment treated (no treatment, primary, Qualitative Water Zone Informative
secondary, tertiary) Level
The air quality in the vicinity of the
site (nearest air quality station). The
European Air Quality Index is used, City /
. . based on concentration values for | Concentration of : .
c61 | E12 Air Quality . Neighbourhood Main
up to five key pollutants (PMo, pollutants Lovel
PM2,5 03, NOz, 502). the index
corresponds to the poorest level for
any of the five pollutants.
Water reuse (on- | Percentage or volume of reclaimed . .
c62 | E13 . use ( & v .u . : % or m3 Site Level Informative
site) water supplied to the site
For earth observation methods: The
Earth’s radiometric (or skin)
temperature derived from the solar
radiation, where “surface” denotes
Land surface any type of surface the satellite Neighbourhood .
c63 | E14 ytyp ) ) °C g_ / Informative
temperature captures (snow, vegetation, soil, Site Level
roofs, etc.) (°C or K).
For ground-based methods:
Radiance over spatially
homogeneous sites.
Level of waste management on site
and the surrounding area (Level of
recycling: 0 - none, 1 -some, 2 - .
v . & . o L Neighbourhood / .
c64 E15 | Waste Management | everything. Additional indication of Qualitative Site Level Informative
types of recycling (separating all
recyclable materials on site, doing
compost, etc.)
The proportion of all vegetated Neighbourhood
Share of green prop I, . v -g |g. . / .
c66 | E16 areas within the city % City Level Main
urban areas . - S
/neighbourhood boundaries in (Minimum
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D3.2/
D4.1 | Code Cl name Definition Units Scale? Type
Code
relation to the total area of the mapping unit
city/neighbourhood. 0.25 ha)
Measuring the potential for the distance (m) to
. . the next nature
demo sites areas to amplify the
o . . . area (e.g. park,
connectivity and multifunctionality
Natura 2000
of other urban green/blue areas.
. . park) and
Connectivity can be defined as the
. presence of
degree to which landscapes and .
) barriers (e.g.
seascapes allow species to move
. roads) between .
Ecological freely and ecological processes to the proiect site Site /
c67 | E17 g function unimpeded. There are two Proj Neighbourhood [Informative

Connectivity

Greenery use
(intensity, type)

types of connectivity: structural
connectivity related to the spatial
configuration of green patches and
how they are linked with a
landscape matrix and then
functional connectivity that
describes the ability of organisms to
move amongst these patches

Greenery use (intensity, type)

and the nature
area (e.g. park)
// scoring
system for the
proximity of the
green areas and
another scoring
system for the
barriers

Qualitative and
quantitative

Level (or city)

Site /
Neighbourhood
Level

Informative

. City /
c71 | E20 Level of recycling of Level of recycling of resources Qualitative Neighbourhood [Informative
resources
Level
The NDVI is a measure of greenness
NDVI (Normalized |based on the land surface reflection | dimensionless -
Difference of visible (red) and near-infrared It ranges Neighbourhood / .
c72 k . Informative
Vegetation Index) parts of the spectrum. It could be | between +1 and Site Level
Average used to quantify a biodiversity- -1
related indicator
Qualitative
Presence of suitable habitats for Assessment - site /
New | E21 Habitat Diversity specnflc animal grogps of interest: ;_)resence qf Neighbourhood Main
Pollinators (especially bees and suitable habitat Lovel

butterflies), birds, and amphibians.

covering all the
life cycle phases
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New

of the selected
animal species
that have a good
impact on PH&
WB (birds,
native
pollinators such
as bees,
butterflies, and
amphibians).

Species Diversity

General diversity in animal species

Qualitative

Assessment -
No. of species of
selected groups:

plants, birds,
pollinators (bees
and butterflies),
and amphibians.

Site /
Neighbourhood
Level

Main
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D3.2/
D4.1 | Code Cl name Definition Units Scale? Type
Code
more detailed characterisation of
pollinator habitat needs, and associated
habitat characteristics provides a more
effective measure of biodiversity value.
Surface area of The surface area is a measure of the
c73 Ul . total area that the surface of demo- m? Demo-site Informative
demo-site . .
site occupies
Ratio of the total natural land (blue
and green) m2/inh. Urban green
space is a component of public
open spaces and common services
and is accessible for all members of
Average green space | the urban community. Urban green ) Demo-site .
c74 u2 & g‘ p ¥ g m2/inh . / Main
(UGS) per inhabitant spaces are open space areas neighbourhood
reserved for parks, public gardens,
other public spaces covered by
vegetation, including plant life,
water features and other kinds of
natural environments.
Number of houses inside the demo- Demo-site /
c75 u3 Number of houses side or adjacent to the borders of | Number of units . Informative
. neighbourhood
demo-site area
Functional diversity of adjacent <2; 3-5; 6>
c76 U4 Multifunctionality |buildings and functional use of open| and description Demo-site Main
space of functions
Measure of the ease of reaching
(and interacting with) destinations
or activities distributed in demo-site
space. Universal accessibility also
measures the easy of accessing for
c77 us Accessibility any individual, including those Qualitative Demo-site Main
whose mobility, communicative
ability or understanding is reduced,
to approach and enjoy a place and
its services safely and without any
obstacles.
Parking facilities for
. . Parking facilities for different . .
c78 U6 different private g . Number Demo-site Informative
private transport
transport
Frequency of public ) ) .
c79 uz . Trip rate Times/hour Demo-site Important
transport service
Available urban Potential open area that can be .
c80 us P . % Demo-site Important
open space transformed and improved
Presence of . Present (number
. Presence of obstacles in the use of N . .
c81 U9 | obstaclesin the use . and description) Demo-site Main
. the public space .
of the public space — Non existent
Presence of unique
spatial elements | Presence of unique spatial elements Present
c82 | U10 (number) — Non Demo-site Informative
(sculptures, (sculptures, monuments etc.) .
existent
monuments etc.)
. Number of years that a person can . .
c27 | U111 Life expectancy ¥ p Number of years | City/National | Important

expect to live at birth if subjected to
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D3.2/
D4.1 | Code Cl name Definition Units Scale? Type
Code
current mortality conditions
throughout the rest of their life.
E : . ) . Neighbourhood,
New | U12 xppsure . Population Density residents/km? cle .o.ur 90 Important
Population Density Municipality
Age distribution
-- years .
Age and gender . Site or
Th t f le of Gend
c19 S1 distribution in the ) © propor Ion.o peopie o . en_ e Neighbourhood |Informative
. different genders in age cohorts. | distribution -- %
neighbourhood level
of genders or
just the number
The relative socioeconomic status .
(including respect, assumed Site or
c20 S2 Social status L . % of residents | Neighbourhood |Informative
competence, position in society) a
. . level
person is considered to hold.
Site or
Neighbourhood
. The highest level of education that elghbourhoo
c21 S3 Education level S % of people level compared | Important
an individual has completed.
to the
municipality level
Depends on the
2 s4 | Quality of education Average I’ESl..I|tS in the final exam in | grades s.cale in | City or country Informative
primary school. the given level
country.
Site or
The number of people between 15 .
. Neighbourhood
and 64 who are available for work .
c23 S5 Unemployment . . % of people level compared Main
and are actively seeking for one as a to the
percentage of the labour force. S
municipality level
Sectors of the Propgrtlon of people employed |n. a . Site or .
c24 S6 certain group of occupations (main % of people Neighbourhood |Informative
employment
sectors of employment). level
— . The average income of the Site or
Economic situation . . euros (converted .
household in local community (net) Neighbourhood
of households from local
c25 S7 . and compared to average . level compared | Important
(average income of . S currency if
household income for the city (in . to the
the household) applicable) L
euro). municipality level
The tenure status is the
arrangement under which a private
household occupies its housing unit
. dwelling). Alth h EU-SILC .
Type of housing . ( WE.'\ ing) . oue . Site or
distinguish four different categories . .
c26 S8 arrangement (type - . % of people Neighbourhood |Informative
. we will reduce them to three main:
of residency) level
- owners;
- tenants, rent at market price;
- tenants, rent at a reduced price or
for free, i.e. social housing.
The mean number of years that a Site or
person can expect to live at birth if Neighbourhood
c27 S9 Life expectancy subjected to current mortality Number of years | level compared | Important
conditions throughout the rest of to the

their life.

municipality level
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D3.2/
D4.1 | Code Cl name Definition Units Scale? Type
Code
% of people that have different .
. . s . Site or
physical traits (racial diversity), .
. . . BN . Neighbourhood
Racial, ethnic, and | ethic descent (ethnic diversity), or .
c28 | S10 . . . . . . % of people level compared |[Informative
religious diversity different religion (religious to the
diversity) from the majority of the L
municipality level
country.
Site or
. ) L Neighbourhood
Number of children The number of children living in Number of elghbourhoo .
c29 | S11 ) ) . . level compared |[Informative
in foster care foster care in the given area. children
to the
municipality level
Site or
N f famili Neigh h
umbt.ar.o am.| €8 The number of families receiving Number of eighbourhood .
c30 | S12 receiving social . . . - level compared |[Informative
. social benefits in a given area. families
benefits to the
municipality level
Site or
% of people living below the at-risk- Neighbourhood
c31 | S13 Poverty of-poverty line (as defined by the % of people level compared | Important
United Nations) to the
municipality level
. Site or
The number of votes cast in an .
. . . Neighbourhood
Voter turnout in the election as a proportion of the .
c32 | S14 . . . % of people level compared Main
last election voting age population (people over to the
18 with voting rights). municipality level
Number of community-based Site or
Number of organizations (CBOs) (n\:)n— rofit Number of Neighbourhood
c33 | S15 [ community-based & P S o level compared Main
o groups, non-governmental, civil organizations
organizations to the

society organizations, etc.)

municipality level

Availability and variability of Qualitative/ Site or
c34 | S17 Access to culture cultural events taking place in the . Neighbourhood Main
. . Quantitative
site neighbourhood level
Availability and variability of open
to public indoor and outdoor sport Site or
Al t t facilities in th igh h i.e. litati
a5 | s18 ccess- .o. spor aC|.| |es.|n e neighbourhood, i.e Quali .a |\{e/ Neighbourhood Main
facilities swimming pools, open gyms, etc. Quantitative
. o . level
freely accessible for citizens in the
given area.
The crime rate at the site or
neighbourhood level
Overall crime rate is calculated by .
- Site or
dividing the total number of .
reported crimes of any kind by the No of Neighbourhood
c36 | S19 Crime rate . . crimes/100 k level compared Main
total population, then multiplying
people to the

the result by 100,000 (because
crime rate is typically reported as X
number of crimes per 100,000
people).

municipality level
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D3.2/
D4.1 | Code Cl name Definition Units Scale? Type
Code
Percentage change of population Neighbourhood
Pobulation change within a specific reference period. level (however, it
c37 | S20 P & (Final Population - Initial % would be very | Important
rate . . . e
Population) / Initial Population x difficult to
100 achieve)
Local government spending on euros (converted
Local government . . . L
. similar to euPOLIS projects (i.e. from local Municipality .
c38 | S21 expenditure on . . . . Informative
similar proiects including participatory processes, currency if level
proj environment, NBS). applicable)
Activities that ca.n be freely % of the most .
Thines to eniov in performed and public objects that opular Site or
c39 | S22 & L loy can be freely used in the given area . p _p Neighbourhood Main
the existing space - . . activities on the
and which residents consider as site level
enjoyable.
Faciliti - h
Functions of the aIrzgl(;u:i;:?net?lzlZ?rizts:tjgs I
c40 | S23 . v . . functions of the Site level Informative
existing space well as activities which can be freely site
performed in the given space.
Aesthetic of th Th bjecti f th
41 | s24 estheticortne € subjective measure of the Qualitative Site level Main
space aesthetic of the demo site.
The proportion of dlffere.n.t types of % of residents or . .
c42 | S25 Type of users users of the space (visitors, - Site level Informative
. visitors
residents).
Site or
Vul bility - % of elderl | 65
New | S26 winerabi y- %ofe fery people (ove_r years) % Neighbourhood | Important
Elderly population in total population
level
Existing regulations . . i
restricting o Existing regulations restricting or
. allowing only specific business YES / PARTIALLY )
c43 B1 allowing only o e Site Important
. : activities/facilities at the / NO
specific business ; . .
o demonstration site of interest
activities
Number of existing businesses Cllu.ahlltatlve
_ . . . definition of the .
Existing businesses | related to the demonstration site Site or
. . . . . thresholds based .
related to the site | which are likely to interact with/be on number of Neighbourhood
c44 B2 | (i.e. interacting with affected by the euPOLIS ) (depending on Main
. . businesses and
euPOLIS interventions (e.g. restaurants, . the local
. . . . overall site and "
interventions) cafes, bars, bakeries, kiosks, hotels, . conditions)
. neighbourhood
retail stores) .
conditions
Comparative Median property value at the site
operty vl (. | Meatan propersy value o the ot Neighbourhood
c45 B3 prop .y ’ P ‘p v ¥ unitless or City (for Main
Offices b. (in euros/m2) .
. . . comparison)
Residential, c. considering three property uses: a.
Commercial) Office, b. Residential, c. Commercial
Neighbourhood
people The level of acceptance/satisfaction
acceptance/satisfact | on the demonstration site's impact | Qualitative: Low ) .
46 B4 . . . . . Neighbourhood |Inf t
¢ ion on the site's on PH&WSB prior to the / Medium / High elghbourhood jinformative
impact on PH&WB implementation of the NBS
(current condition)
Unemployment rate (people Neighbourhood
47 B5 |U | t rat ; % f Mai
C nemployment rate between 15 and 64) in the 6 (pre ecrietr;ce) or ain
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D3.2/
D4.1 | Code Cl name Definition Units Scale? Type
Code
neighbourhood close to the
demonstration site
(More descriptive information could
also be included)
., List of companies that are likely to
Local companies . . .
interest in be interested in supporting the List of
c48 B6 . euPOLIS interventions for their . City Informative
supporting euPOLIS . . , companies
vision benefit (e.g. improve company's
reputation, brand identity)
Municipalit L .
un.|C|pa 1ty Municipality budgeting for NBS % of
budgeting for NBS | . ) . . . .
c49 B7 |. . interventions at the demonstration | [infrastructure] Site Informative
interventions at the . ) .
. . site excluding the euPOLIS budget expenditure
demonstration site
Prevalence of Pgrcentagg of pe.ople d|agnosed o
) . with allergic respiratory diseases Municipality, .
cl H1 allergic respiratory ) % . Informative
. among the population of the Region
diseases S . .
location in particular time
Prevalence of Percentage. of smokers among. the Municipality, .
c2 H2 . population of the location in % . Informative
smoking . . Region
particular time
Number for new diagnosed COPD No of new
. .| and asthma cases per year per 100 | diagnosed cases -
Incid f ch ) ) . M lity, .
c3 H3 rre]zcsl ier::::rod?ser:sne:; 000 population (chronic obstructive per 100 000 u;éair;anl ¥ Main
P ¥ pulmonary disease- COPD and population / g
asthma) year
Number of deaths related to COPD
and asthma per year per 100 000 No of deaths per
Mortality of chronic . pery . P . 100 000 Municipality, .
c4 H4 respiratory diseases population (chronic obstructive opulation / Region Informative
P ¥ pulmonary disease- COPD and pop g
year
asthma)
Incidence of Number for new diagnosed cases No of new cases L
. . . . per 100 000 Municipality, .
c5 H5 cardiovascular with cardiovascular diseases per . . Main
. . population / Region
diseases year per 100 000 population
year
Mortality of Number of deaths related to No of deaths per -
. . . 100 000 Municipality, .
c6 H6 cardiovascular cardiovascular diseases per year per opulation / Region Informative
diseases 100 000 population pop g
year
Prevalence of Perce.ntage of people with . Municipality, .
c7 H7 . hypertension among the population % . Informative
hypertension o . . Region
of the location in particular time
No of new cases
Number fi di d
Incidence of .um eriornewdiagnose per 100 000 Municipality, .
c8 H8 diabetes diabetes cases per year per opulation / Region Main
100 000 population pop g
year
. Number of deaths related to No of deaths per L
Mortality of . 100 000 Municipality, .
c9 H9 . diabetes per year per 100 000 . . Informative
diabetes . population / Region
population
year
Percentage of people with the L
P | f M lit
c10 | H10 re\{a enceo diabetes among the population of % un|C|_pa Y Informative
diabetes Region

the location in particular time
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D3.2/
D4.1 | Code Cl name Definition Units Scale? Type
Code
Percentage of people with obesity L
P | f . M lity, )
cll1 | H11 reva er?ce © among the population of the % umqpa Y Main
obesity S . . Region
location in particular time
Percentage of people diagnosed
12 | H12 Prevalencg of with arr_hythmlas amon_g the % Mumu_pallty, Informative
arrhythmias population of the location in Region
particular time
a3 | 113 HeaIt-h reIa'Fed Self-repc?rted good health by the % Munlu_pallty, Important
quality of life citizens by age group Region
Percentage of people diagnosed
4 | H1a Prevalenc.e of with de.pre55|on among thfe % Munlapallty, Main
depression population of the location in Region
particular time
Percentage of people reported with
15 | His Preyalencg (?f physnca_l activity among thg % Munla_pallty, Main
physical activity population of the location in Region
particular time
Incidence of Number for new diagnosed cases No of new cases L
A . ) per 100 000 Municipality, .
cl6 | H16 alimentary with alimentary per year per 100 . . Main
) . : population / Region
infections 000 population
year
Number for new diagnosed cases No of new cases
Incidence of vector . . & per 100 000 Municipality, .
cl7 | H17 . with vector borne diseases per year . . Main
borne diseases . population / Region
per 100 000 population
year
Number for new diagnosed cases No of new cases
Incidence of . L & per 100 000 Municipality, |. .
cl18 | H18 J00n0ses with zoonotic diseases per year per opulation / Region informative
100 000 population P pyear g

Concerns’ Definition through Cls

The rationale behind categorising Cls is to select from each category the most critical indicators that
will help us identify/highlight critical issues in each pilot site and as a result assist in the selection of
effective NBS specifically for addressing the site’s needs. Furthermore, these main indicators will be
communicated for each pilot in a concise and structured manner effectively exploiting all the
information that has been collected during the early stages of the project in Task 3.2 (additional
information is also gathered where necessary). The Site Screening results are expected to provide
valuable insights to each pilot.

Within this context 28 Concerns were identified through the main Cls across the five Categories. Table
4 presents all the defined euPOLIS Concerns in each category along with the related main Cls used to
estimate these Concerns. Some of the Concerns are being assessed by means of more than one Cls
that eventually form the so-called composite indicators. The overall objective was to attempt covering
the most significant euPOLIS Challenges and Themes, and therefore depicting the most significant
issues faced by urban areas. The list of Concerns is common in all sites to facilitate a standardised
screening process to the extent possible.

An element to highlight is that three of the Concerns, namely Extreme Heat (C1), Flooding (C4) and Air
quality (C6), are all dealt with in a consistent manner and estimated as the risk to the corresponding
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peril. Specifically they are all composite indicators accounting for the three following distinct
elements:

e Occurrence of the peril (flood, extreme heat, air pollution) representing the hazard

e Exposure to the peril, that accounts for the amount of people exposed to it (population
density in all cases)

e Vulnerability to the peril, expressed by a representative measure in each case

For simplification, only one measure of vulnerability was selected for each of these Concerns
considered the most appropriate according to the nature of the Concern. A more elaborate approach
could potentially be employed by taking into account multiple vulnerability factors, but this was
considered out of the scope of this preliminary analysis; it could be considered however for future
developments of the proposed methodology.

However, in the case of readily available risk assessments or maps for a specific area then it is

recommended that this more detailed/accurate information is used directly instead of carrying out a
more approximate indirect estimation through sub-indicators.

32



O,
O,
G

Report on the performance assessment metrics, framework & certification

Table 4 euPOLIS Concerns and related main Cls

C C . Related CI
Category oncern Concern Name Related Challenges & Themes o.mp elate Related Cl Name & Definition
No Indicator code
Occurrence/Hazard: Number of combined tropical nights (>20 °C) and hot
E1l o
days(>30 °C)
Climatic resilience / UHI, Thermal
Cc1 Extreme Heat comfort & Air Cooling Yes Uiz Exposure: Population Density
Ch1Th1l
S26 Vulnerability: % of elderly people (over 65 years) in total population
E2 Freshwater scarcity (EEA WEI+): Freshwater scarcity in the respective river basin
Water Management / Water
o Water scarcity availability (surfac-e & GW) & VES £3 Groundwater scarcity (EEA WEI+): Gr.oundwater scarcity in the respective
consumption aquifer
Ch2Th2 L. . . .
_ £a Groundwater salinization / Seawater intrusion: Existence and level of
g Groundwater salinization / Seawater intrusion
9}
£ Surface water quality: Surface water quality status relevant to ecological and
c . . .
S Environmental Pollution / Water E7 chemical cTractfrlsEcz In the/case.:helre alre water quz:llty m.ealsucrier;fnts fora
é 3 Water quality Quality VES specific water body near/on site, local assessments are included too
] Ch5Th2 Es Groundwater quality: Groundwater quality status relevant to chemical
characteristics
ES Flood Hazard: Classification of the area according to the probability or
magnitude of flood occurrences
Water Management / Runoff &
Cc4 Flooding Flooding / Urban Drainage YES u12 Exposure: Population Density
Ch2Th1
S13 Vulnerability: Poverty - Vulnerable population
Water Management /
Wastewater Sanitation/Wastewater Treatment Wastewater treatment coverage: Percentage of wastewater treated with at
C5 NO E10
treatment Ch2Th3 least secondary treatment
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Concern Comp. Related CI A
Category No Concern Name Related Challenges & Themes in dica’:or code Related Cl Name & Definition
Air Quality: The air quality in the vicinity of the site (nearest air quality station).
E12 The European Air Quality Index is used, based on concentration values for up to
five key pollutants (PMg, PM, 5 O3, NO,, SO3). the index corresponds to the
. . . . poorest level for any of the five pollutants.
. . Environmental Pollution / Air Quality
[¢9) Air quality YES
Ch5Th1 u12 Exposure: Population Density
S26 Vulnerability: % of elderly people (over 65 years) in total population
Integrity-Biodiversity / Species £21 Habitat Diversity: Presence of suitable habitats for specific animal species of
diversity & Habitat type creation and interest (Pollinators especially butterflies, birds, and amphibians).
c7 Biodiversity . YES
restoration . . . ) o ) )
ChaTh2Tha E22 Species Diversity: General diversity in animal species
Share of areen Access to ecosystem services / Green Share of green areas: The proportion of all vegetated areas within the city
c8 areai space availability NO E16 /neighbourhood boundaries in relation to the total area of the
Ch6Th1l city/neighbourhood.
Accessibility measures the ease of reaching (and interacting with) destinations
Accessibility / Safet or activities distributed in demo-site space. Universal accessibility also measures
Cc9 Accessibility Cha Zh?, ¥ NO us, U9 the ease of accessing for any individual, including those whose mobility,
! communicative ability or understanding is reduced, to approach and enjoy a
place and its services safely and without any obstacles.
Average urban green space (UGS) per inhabitant: Ratio of the total natural land
Multifunctionality/Blue-green spaces, (blue and green) m?/inh. .Urban gtteen spacg is a component of public open
Green space per - . spaces and common services and is accessible for all members of the urban
Cc10 . . (Sustainability, Maintenance) NO u2 . .
inhabitant community. Urban green spaces are open space areas reserved for parks, public
Ch1Th1 (Ch1Th2, Ch3Th6) . . . . .
gardens, other public spaces covered by vegetation, including plant life, water
features and other kinds of natural environments.
Multifunctionality/Flexibility,
C11 | Multifunctionality Interactivity NO U4 Functional diversity of adjacent buildings and functional use of open space

Ch1Th5, Ch1Th6
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Concern Comp. Related CI -
Category Concern Name Related Challenges & Themes . P Related Cl Name & Definition
No Indicator code
Community engagement: Willingness of local residents and groups to work
Communit Willingness to participate, Social collaboratively to address issues affecting the situation of local community.
C12 enea emer\\/t Cohesion NO S14, S15 Under the euPOLIS project, we operationalize it as the combination of two
gag Ch7, Ch3 following Contextual Indicators: voter turnout in the last elections and the
number of community-based organizations in the neighbourhood.
Access to sport Comfort of use, Strengthening local Access to sport facilities: Availability and variability of open to public indoor and
C13 s P community ties NO S18 outdoor sport facilities in the neighbourhood, i.e. swimming pools, open gyms,
facilities . - . .
Ch5, Ch9 etc. freely accessible for citizens in the given area.
Comfort of St thening local
Access to cultural omiortoruse, r.eng. ening foca Access to culture: Availability and variability of cultural events taking place in the
— ci4 facilities community ties NO S17 site neighbourhood
= Chs, Ch9 &
8 Crime rate: The crime rate at the site or neighbourhood level
Sense of Safet Overall crime rate is calculated by dividing the total number of reported crimes
C15 Crime Chi ¥ NO S19 of any kind by the total population, then multiplying the result by 100,000
(because crime rate is typically reported as X number of crimes per 100,000
people).
C16 Aesthetics Comfort ofcuhsse, cSﬁgse of place NO S24 IAesthetic of the space: The subjective measure of the aesthetic of the demo site.
Quality of experience: Composite Indicator describing subjective measures
. Comfort of use, Sense of place, . \ . . .
Quality of . . related to 1) quality of users' aesthetic and sensory experiences, 2) opportunities
C17 . Friendliness NO 522 . . . . .
experience to enjoy the positive aspects of climate, 3) human-scale elements increasing the
Ch5, Ch6, Ch2 . . .
experience of being welcomed in the space
Comparative residential property value: Median residential property value at
B3b the site neighbourhood (in euros/m?) / Median residential property value at the
- Increase of neighbourhood value - P 2
city (in euros/m?)
S C18 Property value surrounding property value YES - - - -
8 Ché Comparative commercial property value: Median commercial property value at
S B3c the site neighbourhood (in euros/m?) / Median commercial property value at the
% city (in euros/m2)
§ c19 Unemployment Comprehensive p_)ositive impact from NO BS Unemployment r?te: Unemployment rate (people betv.veen_15 and 64) in the
e business on neighbourhood - Ch4 neighbourhood close to the demonstration site
S
(ea} Site related business initiatives - Existing businesses related to the site: Number of existing businesses related to
Cc20 Business activity | opportunities for SME + individual NO B2 the demonstration site which are likely to interact with/be affected by the

business - Ch2

euPOLIS interventions.
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Concern Comp. Related CI A
Category Concern Name Related Challenges & Themes . P Related Cl Name & Definition
No Indicator code
Chronic . . . Incidence of chronic respiratory diseases: Number for new diagnosed COPD and
. Risks for Respiratory Diseases . . .
Cc21 respiratory No H3 asthma cases per year per 100 000 population (chronic obstructive pulmonary
. Ch3 .
diseases disease- COPD and asthma)
22 Cardiovascular Risk for cardiovascular diseases No H5 Incidence of cardiovascular diseases: Number for new diagnosed cases with
diseases Diabetes type 2, Obesity - Ch4 cardiovascular diseases per year per 100 000 population
3 Diabetes R|§k for card|ovascu|ar-d|seases No s Incidence of diabetes: Number for new dlagnpsed diabetes cases per year per
Diabetes type 2, Obesity - Ch4 100 000 population
%D . Risk for cardiovascular diseases Prevalence of obesity: Percentage of people with obesity among the population
T C24 Obesity . . No H11 .. . .
S Diabetes type 2, Obesity - Ch4 of the location in particular time
g 5 Depression Mental health No H14 Prevalence of depression: Pe.rcentage of peo.ple_diagn(.)sed wi.th depression
3 Ch2 among the population of the location in particular time
<
=
= . - . R . .
o 26 Physical activity Physical activity No H15 Prevalenc.e.of physical activity: P?rcentage of pe.opltf: repor.ted WI'Fh physical
T Chl activity among the population of the location in particular time
Communicable
Diseases - Risks for Communicable Diseases Incidence of alimentary infections: Number for new diagnosed cases with
Cc27 . No H16 . .
Alimentary Ch5 alimentary per year per 100 000 population
Infections
C icabl . ) . . . . .
.ommunlca € Risks for Communicable Diseases Incidence of vector borne diseases: Number for new diagnosed cases with
C28 Diseases - Vector No H17 . .
) Ch5 vector borne diseases per year per 100 000 population
Borne Diseases
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3.2.3 Cl Normalisation & Scoring

Following the refinement, selection, and categorisation of Cls, appropriate thresholds were set for the
main Cls, which are used for defining the Concerns, so that a score can be assigned to each one of
them during their application at a given pilot site so that planners and decision makers will be able to
effectively assess in a transparent manner the severity of each Concern as part of the site screening
process. Three different thresholds were defined for each of the main Cls, xi, x; and x3, so that the
estimated Cls can be classified in one of the four categories, namely “Not a problem”, “Low”,
“Moderate”, and “High”, that signify the severity of the problem related to each indicator. This process
also enabled the normalisation of the considered indicators since the same scoring system has been
applied to all Cls.

The identification of these thresholds was based on literature review or expert judgement, but the
process was to some extent different for each indicator according to their nature. Some thresholds
are quantitative, whereas in some other cases the description of the four different severity categories
has been done in a qualitative manner. The resulting thresholds, quantitative or qualitative, that will
be used for scoring each Cl and consequently the assessment of the problem severity together with
the relevant justification (references sources, etc.) used for their selection are presented in the
following five tables for each one of the euPOLIS Categories, i.e. Environmental in Table 5, Urban
Development in Table 6, Social in Table 7, Business in Table 8, and Health and WB in Table 9.

In the case of Concerns being assessed by means of composite indicators, i.e. their severity is being
assessed by means of more than one Cls, such as the risk-related Concerns, these are calculated as
the geometric mean of the respective sub-indicators after having assigned to each scoring category
(“Not a problem”, “Low”, “Moderate”, and “High”) the values of 0, 1, 2, and 3. An equal weight
approach is assumed for each sub-indicator and the resulting value is rounded to the closest integer
to get the final scoring for the corresponding Concern.

The estimation of the thresholds for a number of key Environmental and Urban Development
Concerns and the respective Cls has been described in more detail in the Annex 7.1, including the
Concerns related to related to Urban Green Areas (C8 & C9), the Extreme Heat Concern (C1), the
Flooding Concern (C4) and the Air Quality Concern (C6).
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Table 5 Environmental Concerns and related Cls

Concern
No

Site
concern/
Challenge

Comp.
Indic.

Related CI
code

Related Cl Name &
Definition

Units

Desirable
Indicator
Value

Low (x1)
i<x1

Low-Medium
(x2)
x1<=i<x2

Medium-High
(x3)
X2<=i<=x3

High
(i>x3)

References for thresholds

C1

Extreme
Heat

Yes

El

Occurrence/Hazard:
Number of
combined tropical
nights (>20 °C) and
hot days(>30 °C)

days/year

Low

10

30

This is the main report and threshold:
https://www.eea.europa.eu/publications/uneq
ual-exposure-and-unequal-impacts - Map 3.6
(Based on historical data, not projections for
the future)
https://www.eea.europa.eu/data-and-
maps/figures/projected-average-number-of-
summer-1
Fischer and Schar, 2010 © Nature Geoscience
https://www.nature.com/articles/ngeo866
EEA, 2012, http://www.eea.europa.eu/data-
and-maps/explore-interactive-maps/heat-
wave-risk-of-european-cities-1
https://www.eea.europa.eu/publications/urba
n-adaptation-to-climate-change

u12

Exposure:
Population Density

residents/km?

Low

3,000

5,000

10,000

European Environment Agency (EEA), 2012.
Urban adaptation to climate change in Europe.
Challenges and opportunities for cities together|
with supportive national and European policies,)

Report No 2/2012, 143p., Copenhagen,
Denmark.

S26

Vulnerability: % of
elderly people (over
65 years) in total
population

%

Low

14%

17%

20%

European Environment Agency (EEA), 2012.
Urban adaptation to climate change in Europe.
Challenges and opportunities for cities together|
with supportive national and European policies,)

Report No 2/2012, 143p., Copenhagen,
Denmark.
https://ec.europa.eu/eurostat/web/products-
eurostat-news/-/ddn-20210316-1

European Environment Agency (EEA), 2018.
Unequal exposure and unequal impacts: social
vulnerability to air pollution, noise and extreme|

temperatures in Europe, Report No 22/2018,
97p., Copenhagen, Denmark.

C2

Water
scarcity

YES

E2

Freshwater scarcity
(EEA WEI+):
Freshwater scarcity

%

Low

10%

20%

40%

Use off
Europe)

EEA website, Indicator Assessment,
freshwater resources in
https://www.eea.europa.eu/data-and-
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Concern
No

Site
concern/
Challenge

Comp.
Indic.

Related CI
code

Related Cl Name &
Definition

Units

Desirable
Indicator
Value

Low (x1)
i<x1

Low-Medium
(x2)
x1<=i<x2

Medium-High
(x3)
x2<=i<=x3

High
(i>x3)

References for thresholds

in the respective
river basin

maps/indicators/use-of-freshwater-resources-

3/assessment-4

Manungufala T. (2021) Water Scarcity:
Classification, Measurement and Management,|
In: Leal Filho W., Azul A.M., Brandli L., Lange|
Salvia A., Wall T. (eds) Clean Water and
Sanitation. Encyclopaedia of the UN Sustainable|
Development Goals. Springer, Cham,|
https://doi.org/10.1007/978-3-319-70061-8 7-

i
World Resources Institute (2021) Aqueduct
\Water Risk Atlas,|
https://www.wri.org/data/agueduct-water-

risk-atlas

Hofste, R.W., Kuzma, S., Walker, S., Sutanudjaja,)
E.H., Bierkens, M.F.P, Kuijper, M.J.M., Faneca|
Sanchez, M., Van Beek, R., Wada, Y., Galvis|
Rodriguez, S., and Reig, P. (2019). “Aqueduct|
3.0: Updated Decision-Relevant Global Water|
Risk Indicators”. Technical Note. Washington,)
DC: World Resources Institute. Available onling]
at:  https://www.wri.org/research/aqueduct-
30-updated-decision-relevant-global-water-

risk-indicators

IThe indicator “Baseline water stress” used in the
IAqueduct Water Risk Atlas measures the ratio off
total water withdrawals to available renewable
surface and groundwater supplies. This
definition is equivalent to the WEI+ indicator,
IThe “Baseline water stress” indicator is ranked
in 5 categories, i.e. <10% - Low, 10-20% Low-
medium, 20-40% Medium-high, 40-80% High|
and >80% Extremely high.

E3

Groundwater

scarcity (EEA WEI+):

Groundwater
scarcity in the
respective aquifer

%

Low

10%

20%

40%

Same as above
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Site Desirable Low-Medium | Medium-High .
Concern Comp. | Related CI | Related Cl Name & . . Low (x1) e High
concern/ . - Units Indicator . (x2) (x3) . References for thresholds
No Indic. code Definition i<x1 . X (i>x3)
Challenge Value x1<=i<x2 X2<=i<=x3
Qualitative assessment according to the spatial
Grt?u.nd\n.later extent of the phenomenon/impact in a similar
salinization / way as in Table 3 of the following publication:
Seawater intrusion: No Only localised | Scattered |Widespread| zaccaria, D., Passarella, G., D'Agostino, D.,
E4 Existence and level Qualitative Low salinisation is| salinisation is | salinisation is |salinisation is| Giordano, R. and Solis, S.S. (2016), Risk
of Groundwater observed observed observed observed | Assessment of Aquifer Salinization in a Large-
salinization / Scale Coastal .Irrigation Scheme, Italy. Clean Soil
Seawater intrusion A|.r Water, 44: 371-382.
https://doi.org/10.1002/clen.201400396
Proposed WQl: CCME WQl
(https://prrd.bc.ca/wp-
content/uploads/post/prrd-water-quality-
database-and-analysis/WQI-Users-Manual-
en.pdf)
Surface water This WQl is "universal" as it depends on the
quality: Surface user defined scope of chemical parameters and
water quality status parameter objectives (can be customized to fit
relevant to the use of water - drinking, surface,
ecological and groundwater, ambiental... and to fit local
chemical <65 (Poor 0 80-100 . | ;Eg“'a“ons)l_
characteristics. In | Quantitative / . . . (Good 80 - n example of water quality parameter
E7 th th litati High 44, Marginal | 65-79 (Fair) 94 Excellent standards:
€ case er? are Qualitative 45-64) s EXCEIENT bt hs: //www.oecd.org/env/outreach/3820566
water quality 95-100) 2.pdf
Water measurements for a Environmental quality standards for priority
C3 . YES ifi bod . . _ _
quality specific water body substances: https://eur-lex.europa.eu/legal-
near/on site, local content/EN/TXT/PDF/?uri=CELEX:32008L0105&
assessments are from=EN
included too Bathing waters can be evaluated without CCME
WaQl by bathing water directive (evaluated by
Enterococci and E.coli) https://eur-
lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:32006L0007&
from=EN
Groundwater Same as above
quality: <5 (P 0 80-100 Groundwater directive: https://eur-
Groundwater quality] Quantitative / oore (Good 80 - lex.europa.eu/legal-
E8 . High 44, Marginal 65-79 (Fair) content/EN/TXT/PDF/?uri=CELEX:32006L0118&
status relevant to Qualitative 45-64) 94, Excellent from=EN
chemic‘al. 95-100) EU groundwater directive - member states to
characteristics set thresholds for: Arsenic, Cadmium, Lead,
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Site
concern/
Challenge

Concern
No

Comp.
Indic.

Related CI
code

Related Cl Name &
Definition

Units

Desirable
Indicator
Value

Low (x1)
i<x1

Low-Medium
(x2)
x1<=i<x2

Medium-High
(x3)
x2<=i<=x3

High
(i>x3)

References for thresholds

Mercury, Ammonium, Chloride, Sulphate,
Trichloroethylene, Tetrachloroethylene,
Conductivity
Serbian law - Annual average: Pesticides 0.1
ug/L, Nitrates 50 mg/L

C4 Flooding

YES

E5

Flood Hazard:
Classification of the
area according to
the probability or
magnitude of flood
occurrences

Qualitative

Low

Very Low
(According to|
Flood Hazard
classification

)

Low
(According to
Flood Hazard
classification)

Moderate
(According to
Flood Hazard
classification)

High / Very
high

Flood Hazard
classification

)

(According to

European Environment Agency (EEA), 2012.
Urban adaptation to climate change in Europe.
Challenges and opportunities for cities together|
with supportive national and European policies,)

Report No 2/2012, 143p., Copenhagen,
Denmark.

Barredo, J.I., de Roo, A., Lavalle, C. (2007).
Flood risk mapping at European scale, Water
Science and Technology, 56 (4), pp. 11-17.
Zoran Vojinovic, Michael Hammond, Daria
Golub, Sianee Hirunsalee, Sutat Weesakul,
Vorawit Meesuk, Neiler Medina, Arlex Sanchez,
Sisira Kumara, Michael Abbott, "Holistic
approach to flood risk assessment in areas with

cultural heritage: a practical application in

Ayutthaya, Thailand", Nat Hazards, DOI

10.1007/511069-015-2098-7.
https://www.fema.gov/flood-maps
https://www.nationalflooddata.com/data/fem
a-flood-maps

u12

Exposure:
Population Density

residents/ km?

Low

3,000

5,000

10,000

European Environment Agency (EEA), 2012.
Urban adaptation to climate change in Europe.
Challenges and opportunities for cities together|
with supportive national and European policies,
Report No 2/2012, 143p., Copenhagen,
Denmark.
Bathrellos, G.D., Karymbalis, E., Skilodimou,
H.D., Gaki-Papanastassiou, K., Baltas, E.A.
Urban flood hazard assessment in the basin of
Athens Metropolitan city, Greece, Environ.
Earth Sci., 75 (4) (2016), p. 319

S13

Vulnerability:
Poverty - Vulnerable
population

%

Low

16%

20%

24%

Eurostat (2022). Persons at risk of poverty or
social exclusion by age and sex. Dataset and

Indicator 2015-2020, Available in:
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Site Desirable Low-Medium | Medium-High .
Concern Comp. | Related CI | Related Cl Name & . . Low (x1) g High
concern/ . - Units Indicator . (x2) (x3) . References for thresholds
No Indic. code Definition i<x1 . o (i>x3)
Challenge Value x1<=i<x2 X2<=i<=x3
https://ec.europa.eu/eurostat/databrowser/vi
ew/ilc_peps01n/default/map?lang=en
Barredo, J.I., de Roo, A., Lavalle, C. (2007).
Flood risk mapping at European scale, Water
Science and Technology, 56 (4), pp. 11-17.
Kandilioti G, Makropoulos C (2012) Preliminary
flood risk assessment: the case of Athens. Nat
Hazards 61:441-468
Wastewater
treatment coverage: Expert judgement,
WWT Percentage of OECD Indicators, Wastewater treatment
wastewater treate 6 ig 6 6 b indicator
C5 NO E10 t ter treated % High 60% 80% 95% indi
coverage with at least https://data.oecd.org/water/waste-water-
secondary treatment.htm
treatment
Air Quality: The air
quality in the vicinity _
of the site (nearest Clclmcentratmn °f3
air quality station). pollutants (kg /m?)
Tgi;:{;’&?&";'r Poorest level PMas (x PMys (10< x <
i 25
(highest level) of 25), PMzo (20<| PM2s (x >25), Eurostat (2022). Persons at risk of poverty or
used, based on any of the 5 <10), PMo (x ° .
. x<50), NO; | PMyo (x >50), social exclusion by age and sex. Dataset and
concentration values| pollutants (PM2,5, <20), NO; (x . . .
E12 ] Low (40< x <120), | NOz (x >120), Indicator 2015-2020, Available in:
for up to five key PM10, NO, O3, <40), O3 (x https:// / tat/datab Wi
505). Therefore <50} SO 03 (50< x 03 (x > 130), ps://ec.europa.eu/eurostat/databrowser/vi
pollutants (PMyo, : re, ), SOz (x ew/ilc_peps01n/default/map?lang=en
) ) PM, 5 03, NO,, SO,). |there is not asingle <100) <130),50; | SO, (x>350)
c6 Air quality | YES ZISth;,indez)l( | normalisation rule, (100< x <350)
but it will depend
corresponds to the on the levels of
poorest level for any| q;ch pollutant.
of the five
pollutants.
European Environment Agency (EEA), 2012.
Urban adaptation to climate change in Europe.
Exposure: . Chall d tunities for cities togeth
u12 P | residents/ km? Low 3,000 5,000 10,000 ratienges and opportunities for cities togetner
Population Density with supportive national and European policies,
Report No 2/2012, 143p., Copenhagen,

Denmark.
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Site Desirable Low-Medium | Medium-High .
Concern Comp. | Related CI | Related Cl Name & . . Low (x1) e High
concern/ . N Units Indicator . (x2) (x3) . References for thresholds
No Indic. code Definition i<x1 . X (i>x3)
Challenge Value x1<=i<x2 x2<=i<=x3
Eurostat (2021)
https://ec.europa.eu/eurostat/web/products-
eurostat-news/-/ddn-20210316-1
European Environment Agency (EEA), 2012.
Urban adaptation to climate change in Europe.
Vulnerability: % of Challenges and opportunities for cities together|
elderly people (over o o o o with supportive national and European policies,
526 65 years) in total % Low 14% 17% 20% Report No 2/2012, 143p., Copenhagen,
population Denmark.
European Environment Agency (EEA), 2018.
Unequal exposure and unequal impacts: social
vulnerability to air pollution, noise and extreme|
temperatures in Europe, Report No 22/2018,
97p., Copenhagen, Denmark.
B Presence of
Qualitative .
No presence suitable
Assessment - of habitats Presence of Presence of habitats
Habi ) . presence of covering an suitable habitats|suitable habitats covering all
abitat Dlver.SIty. suitable habitat g v covering only 1 |covering 2 of the R &
Presence of suitable covering all the life of the life- of the life-cycle |life-cycle phases the life-cycle
habi f ifi cycle phases . . phases
abitats for specific | cycle phases of the (nesting phases (nesting, (nesting, (nesting
animal species of lected animal . L interi interi S .
E21 . P . € ?c edanima High overwintering, overyvm ering, overyvm ering, overwintering, Expert opinion
interest (Pollinators |species that have a foraging) for foraging) for the [foraging) for the foraging) for
especially good impact on the specific specific type of | specific type of all the group
butterflies, birds, PH& WB (birds, voe of species species species of species
native pollinators P P (pollinators (pollinators P
€7 Biodiversity | YES and amphibians). such as bees (pollinators, birds ! birds ’ selected
. ! birds, L L (pollinators,
butterflies, and . amphibians). amphibians). .
amphibians) amphibians). birds,
P : amphibians).
Qualitative . . .
Assessment - No. of g:sz;i?:?; Low diversity Medium H;gnijrl]\;r;::y
Species Diversity: species of selected the selected among the |diversity among selected . .
. . groups: plants, . selected groups | the selected https://www.statology.org/shannon-diversity-
E22 General diversity in bi ; High groups (plant, ) groups (plants, -
. . irds, pollinators birds (plants, birds, | groups (plants, birds index-calculator/
animal species (bees and ! butterflies, |birds, butterflies, !
X butterflies, . . butterflies,
butterflies), and . amphibians). amphibians). L
amphibians amphibians) amphibians).
Share of Share of green Thresholds were set according to:
c8 NO E16 areas: The % High 20% (or 25%) 40% 60% (or 55%)|EEA (2017). Percentage of green urban areas in
green areas proportion of all EU-27 core cities, maps and graphs, European
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Site Desirable Low-Medium | Medium-High .
Concern Comp. | Related CI | Related Cl Name & . . Low (x1) g High
concern/ . N Units Indicator . (x2) (x3) . References for thresholds
No Indic. code Definition i<x1 . X (i>x3)
Challenge Value x1<=i<x2 x2<=i<=x3
vegetated areas Environment Agency (EEA),
within the city https://www.eea.europa.eu/soer/data-and-
: maps/figures/percentage-of-green-urban-
/neighbourhood
boundaries in . "areas-l )
lati h | Maes J, Zulian G, Glnther S, Thijssen M, Raynal
relation to the tota J (2019) Enhancing Resilience Of Urban
) arfea of the Ecosystems through Green Infrastructure. Final
city/neighbourhood. Report, EUR 29630 EN; Publications Office of
the European Union, Luxembourg, 2019,
doi:10.2760/689989, JRC115375.
https://publications.jrc.ec.europa.eu/repositor
y/handle/JRC115375
Table 6 Urban Development Concerns and related Cls
Site Desirable . Medium-High .
Concern Comp. |Related . . . Low (x1) Low-Medium (x2) B High References for
concern/ . Related Cl Name & Definition| Units Indicator . . (x3) .
No Indic. | Cl code i<x1 x1<=i<x2 X (i>x3) thresholds
Challenge Value X2<=i<=x3
Physical Roads or pathways Roads or Easy public transport,
obstructions make| gives accessto |pathways gives|pedestrian paths and
Accessibility Measure of the it difficult to reach | some of the area. | access to all of | bicycle lanes makes
ease of :,eachin (and the place and the | Lack of overview. | the area. Lack | clearly separated Analysing the Role of
. S § land area hasalow | Access is possible or little traffic. Sufficient Accessibility in
interacting with) destinations . . ) . Contemporary Urban
R . number of by either foot, |overview of the| parking capacity.
or activities distributed in . . . Development. H. S. Hansen,
. . entrances. Lack of | public transport or | site. Access is | Several routes make | 5409 Good ti £
demo-site space. Universal ) ) . . ood practices o
i orientation makes | car. Access for possible by it easy to reach all accessible urban
accessibility also measures o e . . . . - .
the easy of accessing for an it difficult to disabled is possible| foot, public destinations in development. United
Accessibility |  NO us, U9 ¥ g v Qualitative| High navigate the site |to parts of the site | transport and different ways. Nations. Department of

individual, including those

whose mobility,

communicative ability or
understanding is reduced, to
approach and enjoy a place
and its services safely and
without any obstacles.

and to move freely
around. Access for
disabled is
impossible because
of obstructions
(barriers like edges
or long distances).
Traffic is complex

(not separated)

but help is needed.
Traffic is partly
separated. Paths
gives access to
important
attractions. Less
than half of the site
is accessible for

car. Traffic is
separated to
most of the site
attractions.
Most of the site
is accessible for
people with
physical

people with

demands and

Information like signs
or other visual
recognition creates
an overview of the
site. Ramps and
railing make the area
accessible for
disabled without

economic and social affairs,

https://www.un.org/develo

2016

pment/desa/dspd/2016/10/|

further assistance. No

good-practices-of-
accessible-urban-

development/
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Site Desirable . Medium-High .
Concern Comp. |Related . . . Low (x1) Low-Medium (x2) g High References for
concern/ . Related Cl Name & Definition| Units | Indicator . . (x3) .
No Indic. | Cl code i<x1 x1<=i<x2 . (i>x3) thresholds
Challenge Value x2<=i<=x3
and becomes physical demands [some of the site| physical obstructions
dangerous because and there is is illuminated. and significant
of lack of overview. occasionally illumination make the
illumination site safe and
accessible for all ages.
Average urban green space Urban Green Spaces: a brief|
(UGS) per inhabitant: Ratio of] for action, WHO, 2017.
the total natural land (blue According to WHO, )
and green) m2/inh. Urban every city is Used EEA map to define the
. ) ded thresholds (EEA, 2020) and
green space is a component reco.mmer? ve to EEA report (EEA, 2020b)
of public open spaces and prowde2m|n|mum https://WWw.eea.europa.eu
i di f9 f urb _and-
Green space common services and is of 9 m? of urban Ideal UGS 50 . /data-and
accessible for all members of 2 . green space (UGS) 2 2 maps/figures/surface-area-
per NO u2 . m2/inh. High 10-20 m?/inh. mZ2/inh. (per - -
. A the urban community. Urban for each person . of-publicly-accessible
inhabitant . . capita)
green spaces are open space (provided that it
areas reserved for parks, should be Suggested thresholds for
. . . the current analysis:
public gardens, other public accessible, safe 10, 20, 50 m/cap
sptdces cgvered by'vegetatlon, and functlona}). <10 m?/cap — Low
including plant life, water Bellow 10 m%/inh 10-20 m?/cap — Moderate
features and other kinds of 20-50 m?/cap — High
natural environments. >50 m?/cap — Not a problem
<2; 3-5; 6>
Multifunc- Functional diversity of and
tionalit NO U4 adjacent buildings and description| High Monofunction, <2 <2 3-5 6> Expert opinion
¥ functional use of open space of
functions
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Table 7 Social Concerns and related Cls

Concern Site Com Related Desirable () Low-Medium | Medium-High Hieh
concern/ X P- Related CI Name & Definition Units Indicator . (x2) (x3) . e References for thresholds
No Indic. | Cl code i<x1 . . (i>x3)
Challenge Value x1<=i<x2 Xx2<=i<=x3
Community engagement:
Willingness of local residents and Voter turnout | Voter turnout | Voter turnout | Voter turnout
groups to work collaboratively to significantly |lower than the| close to the city | visibly higher
address issues affecting the lower than the | city average | average (more [than city average
situation of local community. city average (-2 |(between -2 SD| than 1 SD, but [(2 SD and more);
Communit Under the euPOLIS project, we SD or lower); Noland -1 SD); One| less than 2 SD); | Three or more
C12 onea emer:/t NO |S14,S15 operationalize it as the Quantitative| High active active Two active active Expert opinion
gag combination of two following community- community- community- community-
Contextual Indicators: voter based based based based
turnout in the last elections and organizations/in| organization/ | organizations/ | organizations/
the number of community-based itiatives in the |initiative in the| initiatives in the | initiatives in the
organizations in the neighbourhood |neighbourhood| neighbourhood | neighbourhood
neighbourhood.
Access to sport facilities:
Availability and variability of open No sport Low access and|Moderate access| High access and
Access to to public indoor and outdoor sport . e p. variability of |and variability of | variability of
e . ) Quialitative/ . facilities in the e e e .
C13 sport NO S18 facilities in the neighbourhood, i.e. Quantitative High site sports facilities [sports facilities in[sports facilities in Expert opinion
facilities swimming pools, open gyms, etc. neichbourhood in the site the site the site
freely accessible for citizens in the & neighbourhood| neighbourhood | neighbourhood
given area.
Limited Sufficient cultural
Some cultural .
No cultural number and . events with
events are variability of events with some considerable
Access to Access to culture: Availability and . . . y variability are L
s . Qualitative/ . taking place in [cultural events . . variability are .
C14 cultural NO S17 variability of cultural events taking o High . . taking place in . . Expert opinion
e . . . Quantitative the site are taking . taking place in
facilities place in the site neighbourhood . . . the site .
neighbourhood |place in the site] . the site
. . neighbourhood .
on annual basis [neighbourhood .| neighbourhood
.| on annual basis .
on annual basis on annual basis
Crime rate: The crime rate at the
site or neighbourhood level No of
o] Il cri te is calculated b
C15 | Crimerate | NO | s1g | -vera’crimerateiscaiculated by | yac/100 | Low 20 30 55
dividing the total number of k people

reported crimes of any kind by the
total population, then multiplying
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Concern Site Com Related Desirable Low (x1) Low-Medium | Medium-High High
concern/ . P Related CI Name & Definition Units Indicator . (x2) (x3) X & References for thresholds
No Indic. | Cl code i<x1 . . (i>x3)
Challenge Value x1<=i<x2 X2<=i<=x3
the result by 100,000 (because
crime rate is typically reported as X
number of crimes per 100,000
people).
The overall The overall The overall The overall
Aesthetic of the space: The erception of | perception of |perception of site] perception of L .
. - P . L . p_ P . p' P . P P ) p_ P . |Relevant question included in
C16 Aesthetics NO S24  |[subjective measure of the aesthetic| Qualitative High site aesthetic | site aesthetic |aesthetic among| site aesthetic a3
of the demo site. among visitors |among visitors visitors is among visitors is
is extremely low| is low moderate high
Relevant questions included in Q3
I. Please, rate on scale from 1 to 7
whether you agree or disagree
with the following sentences,
where 1 -- | strongly disagree; 5 --
| strongly agree
1. I like spending time in (demo
site/case location)
2. | feel attached to (demo
, | User's quality of | User's quality of site/case location)
. . . User's quality . ; 3. | feel at home in (demo
Quality of experience: Composite . experience good | experience very . .
. L L , ) of experience i site/case location)
Indicator describing subjective User's quality of| moderate (to (overall well high (well Il. Please rate the following
measures related to 1) quality of experience very come extent maintained, maintained, | characteristics of the demo site /
Quality of users' aesthetic and sensory low (dirty, dirty. nois clean, quiet, clean, nice  |case location on the scales below
Cc17 ox erie\:/nce NO 522 experiences, 2) opportunities to | Qualitative High noisy, smelly, err;eII v some parts of the| smells, quiet, |1. Quality of Air, on a scale from 1
P enjoy the positive aspects of unprotected v, space protected | protected from [to 5, where 1 -- Polluted air and 5
) unprotected -- Clean air
climate, 3) human-scale elements from weather, from weather from weather, | weather, places )
increasing the experience of being no places to sit)| . . ’| some places to | to sit and enjoy |- Street Hygiene, on a scale from
. limited places | . 1to 5, where 1 -- Dirty and 5 --
welcomed in the space . sit and enjoy the the
tosit) her/shad her/shad Clean
weather/shade) | weather/shade) 3. Noise in the area during the
day, on a scale from 1 to 5, where
1-- Loud and 5 -- Quiet
4. Noise in the area during the
night, on a scale from 1 to 5,
where 1 -- Loud and 5 -- Quiet
5. Maintenance, on a scale from 1
to 5, where 1 -- No or poor
maintenance and 5 -- well-
maintained
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Table 8 Business Concerns and related Cls

. Desirable . . . .
Concern| Site concern/ |Comp. |Related Related Cl Name & Units Indicator Low (x1) Low-Medium (x2) |Medium-High (x3) High References for
No Challenge Indic. | Cl code Definition Value i<x1 x1<=i<x2 X2<=i<=x3 (i>x3) thresholds
Comparative residential
property value: Median _
residential property value ThrEShOIdStbas?‘_j pamzlly
. . . . on expert opinion an
B3b at.the site nelzghbourhood unitless High 0.6 1.1 1.6 https://doi.org/10.1016/i.
(in euros/m?) / Median Cities.2018.11.008
residential property value
at the city (in euros/m?)
C18 | Property value [ YES - -
Comparative commercial
property value: Median _
commercial property value ThrEShOIdStbas?‘_j pamzlly
. . . . on expert opinion an
B3c at.the site nelzghbourhood unitless High 0.6 1.1 1.6 https://doi.org/10.1016/i.
(in euros/m?) / Median Cities.2018.11.008
commercial property value
at the city (in euros/m?)
Thresholds based partially]
on expert opinion and
Unemployment rate: https://doi.org/10.1787/f
Unemployment rate actbook-2013-57-en
(people between 15 and https://data.oecd.org/un
C19 |Unemployment| NO B5 64)in th iehbourhood % Low 1.00% 5.00% 10.00% emp/unemployment-
) in the neighbour 09 rate.htm#indicator-chart
close to the c.iemonstratlon https://www.investopedi
site a.com/articles/personal-
finance/062315/unemplo
yment-rates-country.asp
o Site and its Site and its Site and its Site and its
Qualitative X R . .
i . L surrounding area |surrounding area have| surrounding area |surrounding area
Existing businesses related| definition of . -
. have no or very some businesses have a high are saturated
to the site: Number of | the thresholds o . . .
. . limited number of|related to the site that number of with businesses
. existing businesses related based on . . : . Expert judgement based
Business . . . businesses related| are likely to interact [businesses related| related to the
C20 L NO B2 to the demonstration site Number of High . . ) . on CI B2 and knowledge
activity . . . . to the site that are| with/be affected by [to the site that are| site that are
which are likely to interact | businesses and . i . . ) . of the local area
. . likely to interact the euPOLIS likely to interact |likely to interact
with/be affected by the |overall site and . . . . .
cUPOLIS interventions neichbourhood with/be affected interventions but | with/be affected |with/be affected
’ cgonditions by the euPOLIS | there is potential for | by the euPOLIS | by the euPOLIS
interventions more interventions interventions
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Table 9 Health & WB Concerns and related Cls

. Desirable Low-Medium | Medium- .
Concern | Site concern/ | Comp. | Related Related Cl Name & . . Low (x1) . High
. N Units Indicator . (x2) High (x3) . References for thresholds
No Challenge Indic. | Cl code Definition i<x1 . . (i>x3)
Value x1<=i<x2 x2<=i<=x3
Incidence of chronic
respiratory diseases:
. Number for new diagnosed | Number of new
Chronic . https://www.erswhitebook.org/chapters/chron
. COPD and asthma cases per| diagnosed cases h -
c21 respiratory No H3 100 000 lati 100 000 Low 0.1 30 60 ic-obstructive-pulmonary-
diseases year per - pop.u ation per ) disease/epidemiology/
(chronic obstructive population / year
pulmonary disease- COPD
and asthma)
Incidence of cardiovascular
. Number of new
Cardiovascular diseases: Number for new diagnosed cases
C22 . No H5 diagnosed cases with & Low 0.1 30 60 https://pubmed.ncbi.nIm.nih.gov/33309175/
diseases . . per 100 000
cardiovascular diseases per opulation / year
year per 100 000 population pop ¥
Incidence of diabetes: Number of new
. Number for new diagnosed | diagnosed cases https://diabetesatlas.org/atlas-
c23 Diabetes No H8 diabetes cases per year per per 100 000 Low 0.1 10 30 presentation/?dImodal=active&dIsrc=
100 000 population population / year
Prevalence of obesity:
Percentage of people with https:// ho.int/ Jfact
c24 Obesity No H11 obesity among the % Low 0.10% 5% 10% DS:/ [WWW.WRO. [N NEWS-TOOM/Tact:
. L sheets/detail/obesity-and-overweight
population of the location in
particular time
Prevalence of depression:
Percentage of people http://ghdx.healthdata.org/gbd-results-
. diagnosed with depression 0 o o o tool?params=gbd-api-2019-
€25 | Depression | No | HI4 |1 e population of % Low 0.10% 2% 4% permalink/d780dffbe8a381b25¢1416884959¢8
the location in particular 8b
time
Prevalence of physical https.://w.ww.euro.who.int/en/ht?alth-
Physical activity: Percentage of topics/disease-prevention/physical-
C26 . No H15 | ’ d with % High 20% 40% 99.9% activity/data-and-statistics/physical-activity-
activity pe.op e r?p-orte wit fact-sheets/2021-physical-activity-country-
physical activity among the factsheets
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Desirabl Low-Medi Medium-
Concern | Site concern/ | Comp. | Related Related Cl Name & . es.lra € Low (x1) ow-iviedium 'e fum High
X . . Units Indicator . (x2) High (x3) . References for thresholds
No Challenge Indic. | Cl code Definition i<x1 . . (i>x3)
Value x1<=i<x2 X2<=i<=x3
population of the location in
particular time
. Incidence of alimentary
Communicable . .
Diseases - infections: Number for new| No of new cases https://www.ecdc.europa.eu/en/climate-
C27 Alimentar No H16 diagnosed cases with per 100 000 Low 0.1 10 30 change/climate-change-europe/food-borne-
. v alimentary per year per 100| population/year diseases
Infections .
000 population
. Incidence of vector borne
Communicable .
Diseases - diseases: Number for new | No of new cases https:// ’ Y Jvol J67/wi
Cc28 No H17 |diagnosed cases with vector per 100 000 Low 0.01 0.1 1 BS:/FWWW.COC. 20V MMWI/VOIUMES/D /WL
Vector Borne . K mm6717el.htm#T1 down
Diseases borne diseases per year per| population/year

100 000 population
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3.3 Preliminary NBS Impact Assessment

The “preliminary NBS impact assessment” refers to a first-order assessment of the expected/projected
impacts on the euPOLIS Concerns, as these have been defined with the use of Cls (described in Section
3.2.2), resulting from the possible future deployment of certain NBS interventions identified (by means of
the Goal Driven Planning Matrix (GDPM) or any other appropriate tool) for a specific pilot site.

Since this process corresponds to a stage of preliminary analysis it is based either on literature evidence
and/or expert judgement. It is assumed that no detailed information and site-specific evidence on impacts
is available at the time of the analysis, e.g. model simulation results or other detailed calculations/analysis.
This impact assessment forms the second pillar of the preliminary NBS selection methodology (Section 3.4)
that aims at identifying the most promising and effective interventions for a specific site of interest
following a rapid NBS evaluation. The selected NBS will be further analysed in subsequent stages utilising
more detailed data and studies prior to reaching the final NBS selection and design, during which other
factors will also need to be accounted for, such as budget considerations and other more specific
technical/regulation constraints that might arise. This initial stage therefore serves as a screening and
ranking process of possible effective interventions as identified from urban planning processes for a specific
site.

For the objectives of this analysis, as outlined above, a simplified impact assessment is required at this
stage, through the selection of one out of three options i) Direct Impact, ii) Indirect Impact or iii) No Impact,
for each examined potential NBS and for each site Concern/problem. Regarding the distinction between
Direct and Indirect Impacts within the suggested methodology, impacts are assessed as indirect in two
cases, either when the associated mechanism/process is considered indirect or when the magnitude of the
impact is not anticipated to be of notable importance due to various site-specific implementation factors
(e.g. intervention scale, location, comparison to the baseline state, etc.). The impact differentiation in terms
of magnitude will assist in the comparison among interventions in terms of their effectiveness in addressing
certain issues.

The main aim of euPOLIS is the improvement of the PH and WB of citizens, therefore a lot of emphasis was
put on the impacts associated with the users’ PH & WB as a result of the NBS deployment. The identification
of impacts, directly or indirectly related to PH & WB through the definition of appropriate indicators (Els)
that will facilitate their evaluation and eventually measure the NBS effectiveness, has been the main topic
of Deliverable 4.1 (D4.1). In particular, the work carried out within the relevant WP4 tasks was mainly
focused on the impacts and related Els grouped in the five euPOLIS Categories, environmental, urban
development, social, business/economic and PH & WB. The definition of appropriate Els was carried out
through the defined euPOLIS Challenges and Themes, as these have been explained herein in Section 3.1.1.

For the purposes of this analysis (i.e. preliminary NBS impact assessment) the same general framework has
been utilised and the projected/expected impacts on the different Concerns stemming from the
implementation of identified NBS have been grouped in the corresponding five euPOLIS Categories. To
further structure this work the possible impacts stemming from the NBS implementation have also been
grouped according to how direct and immediate they are considered to be in resolving/mitigating certain
Concerns, and to this end three incremental “impact levels” were assumed according to the conceptual
schematic illustrated in Figure 7. In particular, the impacts on the physical and urban environment, i.e.
environmental and urban development impacts, are considered the most direct and immediate ones from
the NBS deployment due to the directly affected natural processes and modifications of the urban
environment; these comprise the first impact level. The more complex and in many cases more indirect
social and business/economic processes translate into the second impact level, in which many impacts are
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not immediately apparent and could arise more in the long-term as a result of the changes in the natural
or urban environment. Impacts on PH & WB are seen as the third impact level as they are influenced by all
other impacts in an either direct or indirect manner. Additionally, interactions between the different
Categories and impact levels have also been represented showing the basic interactions among them.
Apparently, this diagram is merely an abstract representation, a bird’s-eye view, showing the basic
interactions for overall methodological purposes without getting into the details of representing complex
inter-relationships among specific processes and the related Concerns. However, it would be of great
scientific interest to further explore these more specific and complex cause and effect interactions in more
detail on account of the anticipated euPOLIS outcomes.

In fact, it is the overall aim of the euPOLIS project to contribute towards this knowledge and further help
establishing some of the less well-researched and validated cause-effect relationships, especially those
related to the impacts on citizens’ Health & WB, which are the main focus of this project, through
implementing a monitoring and modelling framework in the euPOLIS FR cities. Ultimately this approach
could lead to validated connections between different NBS interventions and specific benefits on Health &
WB. Although this topic is beyond the scope of the current task, the methodological framework developed
within Task 8.1 can provide the foundation upon which this work can be based and further
developed/exploited within the project framework.

The proposed NBS impact assessment methodology is demonstrated at the pilot site of Akti Dilaveri in
Piraeus (Section 3.5.5), which is the selected case study for implementing the entire euPOLIS
methodological framework, as a proof of concept and for demonstration purposes. Section 3.5.5 describes
in detail the impact assessment of site-specific NBS on the Concerns, based on literature review on either
the direct relations between specific NBS and environmental, social, health, etc. impacts or between
different processes, as well as on expert judgement.

NBS Implementation

Environmental Impacts Urban Development
Impacts
1*"impact level

Accessibility, Multifunctionality,
Public Green Space

2™ impact level

Health and Well-being
Impacts

34 impact level
NCDs Chronic respiratory & Cardiovascular diseases,
Diabetes, Obesity, Physical activity,

Depression/Mental Health,
CDs Alimentary Infections & Vector Borne Diseases

Figure 7 Possible NBS Impacts on euPOLIS Concerns, grouped in Categories and Impact Levels
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3.4 Preliminary Site Screening & NBS Selection Methodology

3.4.1 Aim & Benefits

Within the framework of Task 8.1, a methodology has been developed to eventually formulate an urban
design assisting tool for the preliminary selection of NBS at a specific urban site, accounting for: (a) the
problems/concerns that are present/negatively affecting at variable severity levels the conditions of the
site and (b) the capacity of each potential NBS to mitigate or fully resolve those problems. The developed
methodology is founded on a rational site-specific, multi-dimensional ranking of the NBS, rather than on a
purely subjective identification of the NBS which might be beneficial to an urban site and its users, that is
built solely on account of past good practices. It is unique in that it blends together the severity of the
problems encountered at the urban site of interest with the capacity of certain NBS interventions in
mitigating certain problems, to eventually offer to the urban planners a list of the potential NBS, that have
been identified at an earlier stage (utilising for instance the euPOLIS GDPM methodology developed in WP6,
see D6.1), ranked on the basis of their ability to resolve the most severe/important site problems.

Hence, the score assigned to each NBS, could be considered as a proxy of its site-aware efficiency. The “site-
aware efficiency” essentially implies that the same NBS will be assigned a higher efficiency score if it
considered as a potential intervention at a site that faces a particular severe problem, and this problem can
be efficiently tackled by this NBS. By contrast, the same NBS when implemented at a different site could
well score lower, if the site does not face such problem or the severity of the problem per se is lower.
Having the ranked list of the potential NBS for a particular site at hand, the urban planners will be able to
take more informed and quantifiable decisions for the candidate NBS interventions and consequently
reduce the required time-consuming detailed re-design cycles.

3.4.2 Methodology
The development of the preliminary NBS selection methodology is built upon two main pillars as follows:

1. The first pillar involves the initial screening of the urban site of interest for identifying the problems that
are most relevant to it along with their severity. This essentially comprises the baseline assessment, which
is formulated as an indicator-based method built upon a refined version of the Contextual Indicators (Cls)
previously defined in WP3 and documented in D3.2. A refined list of the main CIs has been developed,
according to the process described in Section 3.2.2, which will be utilised for the identification of the most
critical issues that could potentially be solved through the deployment of appropriate NBS interventions. In
particular, in order to standardise, to the extent possible, the screening process, a so-called “persistent” list
of Concerns was initially formulated based on these main Cls, in the sense that this list will be always utilised
and checked irrespectively of the considered site (see Section 3.2.2). The identified list of Concerns is
deemed to address the most common problems that are likely to be encountered in contemporary urban
sites (accounting for future aggravation of several problems due to climate change) across five different
problem categories (i.e., PH & WB, urban, environmental, social, economic/business) and to some degree
can be resolved/affected by the implementation of NBS. The persistent list of Concerns was formulated in
close collaboration with the relevant euPOLIS WGs and is deemed to be suitable not only for addressing
the most important issues at the four euPOLIS demonstration sites but also at the majority of urban sites
across Europe and other developed countries worldwide. Yet, should a need arise to expand this list of
concerns in the future, this modification/extension can be relatively easily accommodated by the proposed
methodology.
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For each one of the defined Concerns, the urban planners should provide an informed assessment for the
severity of each problem selecting one of the following options: “High”, “Moderate”, “Low”, “Not a
problem” and “Not a concern”. Although the available options are offered in a qualitative manner, the
assessment of the problem severity is anticipated being fully informed by the outcomes of an indicator-
based screening that should be undertaken each time at the site of interest. This screening is fully supported
by the selected main Cls which have been paired to each one of the Concerns (one or more Cls are
connected to each Concern). Consequently, the evaluation of the main Cls, either individually or
collectively, provides estimates for the problem severity. For this purpose, specific thresholds have been
proposed for each main Cl according to the methodology described in Section 3.2.3 to signal the transition
from one level of severity to the other. It should be noted herein, that in case a stakeholder has a higher
level of information/knowledge than the one required for estimating a proposed indicator and
consequently the severity of the associated concern monitored by this indicator, then it is advised to utilise
the higher available level. Also, in case of complete absence of data, the assessment of a certain problem
could be founded solely on expert opinion, yet an extensive use of this option is not encouraged. It should
be pointed out that the “Not a problem” option differs from the “Not a concern” option. In particular, the
“Not a problem” indicates that a particular problem could be an issue for the site of interest but for the
time-being (and for reasonable future projections) due to appropriate measures that have been taken or
other reasons its intensity is below the threshold that signifies the existence of a problem. By contrast, the
“Not a concern” option denotes that a particular problem is irrelevant to the site of interest and could not
be materialised at present or in the future considering reasonable projections that also allow for the effect
of climate change.

The output of this process is fully quantifiable, since each of the aforementioned options with regards to
the severity of a problem is paired to a score ranging from 0 (for the “Not a problem” option) to 3 (for the
“High” option) in increments of one. In case of the “Not a concern” option, the problem is completely
disregarded from the remaining process. Once completed, the urban planners would know the severity of
each Concern, the performance of the site per concern category, the overall performance of the site on
account of all concerns and the share of each concerns category over the entire spectrum of problems
encountered at the site. In this step, the urban planners are also asked to identify what sort of concerns
should be treated with higher priority since they could be of particular interest to them and/or have been
identified as top concerns by the relevant stakeholders. In this version of the developed methodology a
maximum of three top priority Concerns could be identified for each urban site.

2. The second pillar of the proposed methodology involves the identification of the impacts that certain
potential NBS, being considered for the investigated urban site, could have on each one of the Concerns.
Given that NBS are too many to provide an exhaustive list and explicitly provide their mitigating ability on
certain concerns, the impact assessment of the NBS at the urban sites should be founded on expert opinion
and literature evidence. Hence, contrary to the persistent list of problems that remains constant across
sites the NBS list is site-specific. Each potential NBS could be characterised as having a “Direct impact”,
“Indirect impact” or “No impact” on a certain Concern. For example, an NBS that implements a surface
water treatment system is anticipated to have a direct impact on an environmental related concern that
has to do for instance with the water quality, but it is anticipated to have no apparent meaningful impact
on, for instance, a social concern related to the access of the citizens to sport facilities. The methodology
for this preliminary impact assessment is described in more detail in Section 3.3. Similarly to the baseline
assessment, each option is paired to a score, with 1 being assigned to the “Direct impact” option, 0.5 to the
“Indirect impact” and 0 to the “No impact” option.

The aforementioned two-pillar process essentially results in two score matrices. The first one, that reflects
the Problem Severity Scores (PSS), could be expressed as a diagonal [C x C] matrix (with C being the number
of the persistent concerns that are being considered for the baseline assessment). The second matrix
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contains the scores that reflect the ability of each NBS to resolve certain problems and is essentially a [C x
N] matrix (with N being the number of the potential NBS at the site of interest). The elements of the latter
matrix will be denoted herein as Impact_cn (i.e. Impact of ¢ Concern and n*" NBS), with ¢ denoting the c
concern for which the impact of the n* NBS is being assessed and n denoting the potential NBS. Using
standard linear algebra matrix manipulation, the product of the diagonal Severity and the Impact matrices
may be computed, to eventually derive an [C x N] combined matrix, as follows,

PSS 1 - 0 Impact_11 --- Impact_1IN
Combined_matrix = : . [ : : =
0 0 PSS Cl Umpact_ C1 -+ Impact_CN
PSS_1-Impact_11 -+ PSS_1-Impact_1N
PSS _C - Impact_C1 -+ PSS_C-Impact_CN

Each column of the resulted combined matrix essentially reflects the site-specific efficiency score
associated with each NBS across the various site concerns. To express those efficiency scores and
consequently allow meaningful comparison one could compare the performance of each NBS at each
concern or concern category against the “fully efficient NBS”, i.e. an NBS that has a “Direct impact” on the
problem (hence its Impact_cn=1). On account of the above for each concern category the site-specific
efficiency (SSE) of the n'"NBS (SSE,) may be evaluated as:

ZNumber of concerns per category

_ PSS _c - Impact_cn
SSE, = =¢=1 - pact.

Number of concerns per category .
I PSS_c-1

The same equation may be applied for evaluating the overall SSE for each NBS, if one considers all persistent
site concerns.

The developed methodology eventually results in a) site screening and b) NBS assessment and ranking, that
are communicated through various tables and figures. Below in Figure 8 some indicative outputs are
presented for NBS assessment/efficiency. The entire spectrum of outputs is demonstrated for the case
study application that is discussed in detail in Sections 3.5.3 and 3.5.6.
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Figure 8 a. Radar diagram showing the score estimated for an NBS at each concern category, b. Column diagram
showing the overall score for a set of NBS
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3.4.3 Online tool development

The aforementioned methodological framework for facilitating a preliminary/first-order assessment of the
identified NBS interventions at a site of interest has been developed in the form of an online application /
tool (Figure 9) that can be accessed from: https://eupolis-nbs-tool.uwmh.eu/. It should be noted that this
is an initial, but fully functional, version that is going to be further refined, mostly in terms of graphical user
interface, before being offered to urban planners, researchers and other practitioners that are might be
interested in utilising decision support tools for their NBS analyses. A short technical description on how
this online tool was developed is provided below. The tool, as well as the entire methodology is
implemented in one of the pilot locations in Piraeus, Akti Dilaveri, and this case study application is
presented in detail in Section 3.5.

A L LRBAN WATER ilience! |
"0( Home About NBS Preliminary Selection Tool Contact Us Account  Logout * el ResllienceC.uar
{I\ CROUS

Welcome to the EUPOLIS Nature-Based Solutions (NBS) Preliminary
Selection Tool

This is a free, web-based tool, developed for the purposes of assisting urban planners in the preliminary selection/prioritisation of possible NBS, from those
that were initially considered for a particular urban site. The methodology explicitly accounts for the ability/efficiency of each NBS to mitigate the most
important concerns of the said site as those were identified following a first-order site screening process. This methodology is herein offered in the form of a
tool for easier implementation. The development of the tool is a joint effort of the National Technical University of Athens (Urban Water Management and
Hydroinformatics (UWMH) group) and Resilience Guard GmbH

Get Started [=

. The euPOLIS project has received funding from the European Union’s Horizon 2020 Research & Innovation programme H2020-EU 3.5 2 , under grant agreement No 563448

Figure 9 Landing page of the online NBS Preliminary Selection Tool

Back-end development

The euPOLIS NBS Tool webpage has been built on top of the object-relational database management
system (RDBMS) SQLite. SQLite is a well-established and easy to manage RDBMS, commonly used for small
and medium-sized Python applications, capable to handle workloads of many concurrent users. It comes
with a free and open-source license, as do all other components of the euPOLIS Tool. The programming
language used for the back-end development of the application is Python and the relative web framework
is Flask. Flask is a Python web framework, that cooperates efficiently with SQLite-based databases and is
capable to support and handle the complexity of the elements’ relationships existing in the database. It
includes an object relational mapper (ORM), which is a technique that lets the programmer query and
manipulate a database using an object-oriented paradigm. Basically, the programmer is able to manipulate
everything inside the database, using classes of the object-oriented programming language of choice,
instead of direct SQL commands, hence making the task of managing and expanding the database relatively
easier. The application utilizes several software modules, some acquired directly from the Flask web
framework, while others from third-party libraries.
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Front-end development

The euPOLIS Tool front-end has been developed using several technologies. The main web framework
utilized is Flask, while the design of the web pages is based on the markup language HTML5 and the style
sheet language CSS3. Additional styling has been achieved using the popular CSS framework Bootstrap. In
order to increase the functionality of the application and be able to manipulate all HTML elements, the
Javascript programming language was used. All charts of the application have been created via a well-
established Javascript framework, called Chart.js. The communication between the back-end and the front-
end of the application is achieved with the so-called Jinja2, which is a web template engine for the Python
programming language and is actually the Flask’s default template engine.

3.5 Case Study — Methodology Application

3.5.1 Piraeus Pilot — Akti Dilaveri

Akti Dilaveri is one of the pilot locations in the euPOLIS FR City of Piraeus (Figure 10). Akti Dilaveri and
Mikrolimano are adjacent areas, and both have a hyper-local nature attracting thousands of visitors every
year, both national ones, as well as tourists, due to the attractive promenade area that has many local
restaurants and cafes; the area has a uniqueness in its character. However, various problems, which are
going to be analysed in Section 3.5.2, are present in the area especially around Akti Dilaveri, which is
currently underdeveloped and gives the impression of a rather rundown area. Despite these problems, the
area offers great potential which could be further enhanced through the implementation of appropriate
NBS interventions. The main objective of implementing the proposed methodology at the pilot area is to
initially identify its main issues/concerns (Section 3.5.2 and 3.5.3) and according to the site screening results
identify the most promising interventions (Section 3.5.5 and 3.5.6) for the area.
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Figure 10 euPOLIS pilots in Piraeus
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3.5.2 Contextual Indicators and Site Concerns

In the following paragraphs an extensive site screening is carried out, through the evaluation and grading
of each Concern based on the estimation of the corresponding Cls (Table 4) under each euPOLIS Category,
i.e. Environmental, Urban Development, Social, Business, Health & Wellbeing.

Compared to the initial Cl evaluation that was carried out within Task 3.2, only the main Cls, as well as some
additional indicators required for the estimation of euPOLIS Concerns were quantified. As described in
detail in Section 3.2.2, the updated indicators and definitions (v2.0) were used for this improved site
screening exercise, using however all relevant data from the early task. Furthermore, besides the use of the
updated indicators, the estimations were refined where possible including, the use of more refined/new
data, more accurate boundaries, etc. Summary tables with the screening results and some information on
the estimation of these indicators and Concerns are included in each Category.

Environmental

The area of the considered demo site has a Mediterranean climate, that is characterised by dry, hot
summers and mild, wet winters. During the summer months high temperatures are quite common; indeed
the number of combined tropical nights (>20 °C) and hot days(>30 °C) (Table 10) is well above the upper
threshold for indicator E1 (Table 5). This condition combined with a very high population density (indicator
U12) and a relatively high percentage of vulnerable population in terms of elderly people (indicator S26),
indicate a high risk associated with the Extreme Heat (C1) making it thus a High Priority for the pilot site
(Table 10). Daily temperature timeseries from the closest meteorological station, Athens Marina, as well as
demographic census data, have been used for this analysis.

Additionally, the share of green in the area around Akti Dilaveri is also relatively low, approxmately 26%
(indicator E16), but definitely much higher than the overall share within the 2nd Municipal Department in
which the pilot site belongs to administratively. This is due to the fact that the selected pilot boundary also
includes the right side of the Canal in which the SEF park (Figure 11) is located. Green areas were calculated
utilising Google maps satellite images instead of using publicly available land use data (Urban Atlas land use
maps) as in the initial assessment that provided a less accurate estimate. The area boundary has also been
updated to better reflect the area of interest and the analysis scope. A Moderate Priority was assigned to
the Share of green areas (C8) Concern.

The low presence of vegetation and permeable surfaces in general, in conjunction with the climatological
conditions in this dense urban area result in an intense Urban Heat Island (UHI) effect, which could impose
a serious health risk on vulnerable population. It should also be added that the initial site investigation
showed that the shading of public spaces in the pilot site is extremely limited or absent in some cases and
therefore, it is considered insufficient for users’ wellbeing during the hot summer months.
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Wikrolimano

Figure 11 Akti Dilaveri pilot area boundary

The region has very limited water availability due to the low precipitation and the high population
concentration. In fact to cover the water supply needs of the greater Athens area, water is transferred from
Western Greece via a complex and long-distance water supply system (containing a series of reservoirs,
aqueducts, etc.). This fact is also demonstrated by the individual indicators under the Water Scarcity (C2)
concern. According to the EEA (2019) the WEI+ corresponding to the sub-basin of Attica (WSB0000032) is
very high, approximately 40% (indicator E2), indicating a high pressure on water resources. Even though
the index is marginally below the high limit threshold the corresponding area should definitely be
considered as a water scarce area, hence Water Scarcity is marked as a High Priority Concern. Surface water
abstractions have been estimated equal to 56 hm?3 (EEA, 2019).

For the groundwater scarcity assessment, groundwater abstractions have been estimated equal to 16 hm3
according to the EEA (2019). Even though the entire aquifer status has been marked as having a “good”
status in the respective River Basin Management Plans (Ministry of the Environment and Energy, 2017) due
to the water balance improvement as a result of the decrease in groundwater abstractions, the water
balance in comparison to the natural state is in deficit due to the highly urbanised nature of the catchment
resulting in reduced aquifer recharge. Taking also into account the salinization issues reported for the
southern part of the respective aquifer, it can be assumed that the groundwater salinization at the location
of the site must be widespread (indicator E4) even though no local groundwater analysis is currently
available. Consequently, even though a moderate priority has been assigned to groundwater scarcity
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(indicator E3) due to the aquifer's good quantitative status, an overall High Priority has been assigned to
Water Scarcity (C2).

According to the Flood Hazard Assessment for Attica by Bathrellos et al. (2016), the area of interest is in
the high Flood Hazard area (indicator E5), as was also expected by the high percentage of impervious areas
and low elevations at the outlet of the catchment. Furthermore, the exposure to flood events, as indicated
by the high population density (indicator U12), is also very high, whereas the vulnerability to floods, as
indicated by the percentage of people at poverty risk (indicator S13), is moderate. Regarding the poverty
indicator no data were found at the neighbourhood or the municipality level. Hence, only data available at
a national level as well as additional relevant studies at the municipality level were used for this assessment.
In particular, the percentage of the population at poverty risk or social exclusion in Greece has been
estimated being approximately equal to 28.3% for 2021 (from 27.4% in 2020) (Hellenic Statistical Authority,
2022). According to a local study within Attica (Attica Region, 2015) in which the Composite UN Human
Poverty Index (HPI) is estimated for all municipalities, Piraeus municipality scores below average (23" worst
of 66 municipalities). Taking these two estimates into account it can be inferred that there must be a
considerable poverty risk within Piraeus. However, since the pilot area is located in a wealthier
neighbourhood in the municipality it was deemed more reasonable to characterise this Concern as
“Moderate”. However, a more local /targeted analysis and assessment need to be carried out. Based on
the categorisation of these three individual components (sub-indicators), a High Priority was assigned to
the Flooding (C4) Concern.

In terms of the environmental pollution, the traffic in the surrounding area is quite heavy resulting in high
levels of air and noise pollution. The air pollution status is also verified via measurements from the
neighbouring air quality station “Piraias 1” (PIR), which takes daily or hourly measurements of various
pollutants, including CO, NO, NO,, Os, PM,s, PM1o, Smoke and SO,. The air pollution was assessed according
to the processed available data and provided statistics for the specific air quality station for the year 2021
published by the European Environment Agency (EEA, 2022a and 2022b). Specifically, the investigation for
the five key pollutants of the European Air Quality Index over one calendar year indicated that the levels of
PM,s and Os were moderate, the levels of SO, were fair, whereas the levels for PM1o and NO,, were poor
and very poor, respectively. Since for two pollutants the assessment on an annual basis was poor and very
poor, Air Quality (indicator E12) was characterised as being of High Priority. The other two components of
assessing the Air Quality Concern, exposure (U12) and density (S26), have been classified as High and
Moderate Priority, respectively, as explained for the Extreme Heat Concern. Hence, an overall High Priority
has been assigned to the Air Quality (C6) Concern.

In terms of water pollution, the general assessment was made according to the River Basin Management
Plans for the Attica River Basin District (Ministry of the Environment and Energy, 2017b), since no local
water quality data and reports were available. Regarding surface water, no rivers or lakes are present at
the sites and the relevant coastal system (EL0626C0012N - Inner/Central Saronikos) has been characterised
with medium ecological status and good chemical status (overall medium status). However, there are
serious pollution issues in the inland seawater canal along Akti Dilaveri, as identified by residents as well as
from the experts during the site visits (see the relevant water quality report in Annex 7.2 for a more detailed
assessment of the current status). In fact, the improvement of the canal’s water quality has been identified
as one of the top priorities for the City of Piraeus. Currently, no relevant quantitative data from water
quality measurements are available, but this will be obtained by the euPOLIS water quality monitoring
programme to be implemented in the project due course. Consequently, surface water quality is
characterised as High Priority (indicator E7). Similarly, groundwater quality is also characterised as High
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Priority as the respective aquifer is reported to have poor quality (chemical) status. Especially in the
southern part of the aquifer, high concentrations of NOs; and Mg are reported due to the intense
urbanisation and the upstream industrial activity (Ministry of the Environment and Energy, 2017). However,
as above, specific localised quantitative data is not available. Hence, an overall High Priority has been
assigned to the Water Quality (C3) Concern.

Wastewater management in the city of Piraeus and the entire greater Athens area is carried out centrally
and all produced wastewater from Piraeus is transported via the sewage network to Psyttalia Wastewater
Treatment Plant (WWTP), where it is treated via secondary wastewater treatment before its disposal.
Separate wastewater and stormwater networks have replaced the older combined system, however
according to site visits it is assumed a stormwater network does not cover the entire area. Nevertheless,
since all of the produced wastewater is treated via secondary wastewater treatment (indicator E10), the
Wastewater treatment coverage (C5) Concern is assigned to the Not a Problem severity rating for the
entire site.

Regarding biodiversity, there is a lack of data on biodiversity and soil quality, in general. Therefore, the
present assessment was mainly based on expert opinion, field visits and overall knowledge of the local
conditions at the considered site. The field assessment indicated that in terms of environmental health,
many trees are in poor condition due to diseases, most probably caused by a combination of insufficient
design (e.g., small tree pits, inconsistent planting), poor maintenance and insufficient irrigation. The
biodiversity level in most of the pilot site is very low, as it is a highly urbanised area. However, since the
area of interest also includes the area right of the canal, which is already a green park, this improves the
site’s overall biodiversity status. Using a weighted average approach based on the extent of each area (the
park right of the canal is approximately 20% of the entire area) both individual biodiversity indicators,
Habitat Diversity (E21) and Species Diversity (E22), are characterised as of Moderate Priority and so is the
priority of the overall Biodiversity (C7) Concern.

Table 10 Environmental Cls and Concerns estimation for Akti Dilaveri Piraeus

Site . Comp.
Concern Related CI . L - . Indicator .p
concern/ Indicator value or qualitative description Units Indic.
No code Score
Challenge Score
E1 75 days/year High Priority
Extreme . High
C1 u12 15,066 dents/km? i iorii T
Heat X residents/km High Priority Priority
M
526 19% % oderate
Priority
E2 39.76% % High Priority
Water Moder: i
&) ) E3 39.76% % oderate | _High
Scarcity Priority Priority
E4 Widespread salinisation is observed Qualitative High Priority
Assessment mainly based on the water quality
status and pollution issues present in the
inland seawater canal along Akti Dilaveri as - q
Cc3 Watller E7 identified by residents as well as from experts' Quantl!tat!ve / High Priority PI-IIg!l
Quality site visits. Currently, no relevant quantitative Qualitative riority
data from water quality measurements are
available.
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Site
Concern Related CI
concern/

No code

Challenge

Comp.
Indic.
Score

Indicator
Score

Indicator value or qualitative description Units

The respective aquifer (EL0600110) is reported
to have poor quality (chemical) status,
especially in the southern part of the aquifer Quantitative /
due to the intense urbanisation and the Qualitative
upstream industrial activity. However, specific
localised quantitative data is not available.

E8

High / Very high

E
> (According to Flood Hazard classification)

Quialitative

u12 15,066 residents/ km?2
c4 Flooding

Bases on available sources (Hellenic Statistical
Authority, 2022; Attica Region, 2015) it is
s13 assumed that there is considerable poverty
risk within Piraeus. However, the pilot area is
located in a better neighbourhood in the
municipality and the risk is lower.

Moderate

0,
% Priority

WwW
C5 Treatmen E10 100% %
t

From Europe’s air quality status 2022 (EEA,
2022a) - different Data Aggregation Processes
for each pollutant for the year 2021:

- PM1o: 1 year 90.41 percentile -- 55 pg/m?3 --
Air Pollution Class: 4 (Poor)
- PM2s: Annual mean / 1 calendar year -- 13
ug/m?3 -- Air Pollution Class: 3 (Moderate)
- O3: 1 year 93.15 percentile daily 8h maximum
-- 107 pg/m?3 -- Air Pollution Class: 3 Concentration of
(Moderate) pollutants
) - NO2: Annual mean / 1 calendar year -- 57
c6 Air ug/m?2 -- Air Pollution Class: 5 (Very Poor)
Quality -502: Annual mean / 1 calendar year -- 9.4
pg/m3 -- Air Pollution Class: 2 (Fair) (year
2020)
For two pollutants, PMio and NO», the
assessment on an annual basis was poor and
very poor, respectively.

E12

u12 15,066 residents/ km?2

Moderate

0, 0,
S26 19% % Priority

Presence of suitable habitats covering only 1
£21 of the life-cycle phases (nesting, Qualitative Moderate
overwintering, foraging) for the specific type Assessment Priority
of species (pollinators, birds, amphibians).
c7 Biodiversi Moderate
-ty Priority
£21 Low diversity among the selected groups Qualitative Moderate
(plants, birds, butterflies, amphibians). Assessment Priority

Share of
c8 | Green E16 26.0% % Moderate

Priority
Areas
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Urban Development

The city of Piraeus is a very densely populated urban area with lack of public green spaces. This is also
verified by the indicator Green space per inhabitant (U2), which was estimated using the 3™ Municipal
Department administrative boundaries. Green areas within this administrative division were estimated
through satellite images, as in the case of the Share of green areas indicator (E16). Unlike though the latter
indicator, in the case of Green space per inhabitant, the resulting value is very low, appr. 4.11 m?/cap, well
below the acceptable lower threshold of 10 m?/cap. The reason for this difference is that the entire
administrative area is taken into account, which on average is much more urbanised. In fact, the local
community identifies the lack of green spaces and recreation areas (parks, meeting places, etc.) as one of
the major problems of the area. It appears also that the area’s public open spaces and buildings, that are
currently inactive, are not utilised in an efficient manner, therefore not promoting potentially additional
social activities and further interactions. Therefore, the Green space per inhabitant (C10) Concern is
characterised as a High Priority and is identified as one of the top site concerns.

In terms of accessibility (indicators U5 and U9), even though there is a quite good road network in the area
and all sites are accessible by public transport, there are currently no designated pedestrian areas, nor
bicycle routes. As indicated by residents there are also many issues with the existing sidewalks, since in
many cases they are not well maintained (e.g. broken paving slabs by tree roots) or are not adequately
designed, and in some cases, there are issues with the lighting of public areas. On that basis, the
Accessibility (C9) Concern is considered to have Moderate Priority.

The area around Akti Dilaveri has a hyper-local interest for a variety of social groups, as mentioned before.
Five different functions have been identified in the overall area of Akti Dilaveri, including housing, sport
clubs, coffee and dining establishments, offices, and retail shops, resulting in relatively high functional
diversity (indicator U4); hence a Low Priority has been assigned to the Multifunctionality (C11) Concern.

Table 11 Urban Development Cls and Concerns estimation for Akti Dilaveri Piraeus

Concern | Site concern/ | Related

Indicator value or qualitative description Units Indicator Score
No Challenge | Cl code 9 5

Roads or pathways gives access to some of the
area. Lack of overview. Access is possible by either
foot, public transport or car. Access for disabled is

possible to parts of the site but help is needed.

Accessibility | U5, U9 Traffic is partly separated. Paths gives access to Qualitative Moderate Priority
important attractions. Less than half of the site is
accessible for people with physical demands and
there is occasionally illumination.
Green space
per u2 4.11 m2/inh High Priority
inhabitant
<2;3-5; 6>
Multifunction o i
alit ua 3-5 and description of Low Priority
¥ functions
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Social

Two indicators were combined to provide an overall score for the Community engagement (C12) Concern,
namely Voter turnout in the last elections (S14) and the Number of community organisations (S15). Voter
turnout in Piraeus municipality was calculated in comparison to other municipalities within the same district
based on the latest municipal elections according to public data from the Greek Ministry of Interior. During
the initial investigation several community structures/organisations were identified, including the Public
Benefit Municipal Enterprise of Piraeus (KODEP), the Volunteering Office and the Culture, Sport and Youth
Organisation (OPAN PIRAEUS). However, there is no information on how local and active these
organisations are. Furthermore, based on the questionnaires it can be inferred that citizens feel that their
opinion is not taken into account for resolving local issues, nor in the local project design. Therefore, a more
conservative assumption was made, and the Community engagement (C12) Concern was considered to be
of Moderate Priority. However, it should be noted that the initial investigation has shown that there is vivid
interest and willingness by identified local stakeholders to participate in the euPOLIS project.

Regarding the Access to sport facilities (indicator S18) even though there are many sailing/sports clubs
around Akti Dilaveri and Mikrolimano area, these are restricted to enrolled members and are not readily
accessible to the general public. The park next to Peace and Friendship stadium is however used by citizens
who want to exercise (jogging, etc.). Overall, there is low access and variability of sports facilities in the site
neighbourhood and as a result the Access to sport facilities (C13) Concern is deemed to be a Moderate
Priority for the site. Similarly, the Access to cultural facilities (indicator S17) is very limited in the pilot area,
apart from the Delfinario Theatre and the Peace and Friendship Stadium, no other cultural facilities exist.
The variability of cultural events taking place is also low and therefore the Access to cultural facilities (C14)
Concern is also a Moderate Priority for the site. However, it should be noted that the area in general has a
significant cultural potential (e.g. unexploited archaeological sites, cultural heritage monuments).

The estimation of Crime rate (indicator S19) in the area of Akti Dilaveri is based on a qualitative assessment
since no specific data on reported crimes were publicly available in the vicinity of the pilot area. Specifically,
available data on the perception of crime and safety for the neighbouring 2nd Municipal District of Piraeus
were used from the project BeSecure-FeelSecure report (Zarafonitou et al., 2020). According to the analysis
carried out for the neighbourhoods close to the euPOLIS pilot areas, they are in general considered safe by
the majority of the residents, with only a small percentage feeling unsafe. The crime level is evaluated as
moderate to low; only a small percentage of residents have been victimised in the previous year (0 - 10%)
of the analysis and the majority of crimes have been thefts & burglaries (60%), robberies, vandalism, frauds
and car thefts. Consequently, the Crime (C15) Concern is considered as a Low Priority for the examined site.

Both last two social site Concerns, Aesthetics (C16) and Quality of experience (C17), have been
scored/assessed based on early completed questionnaires, Q1.5 and Q3, and specific related questions.
Overall, despite the unique elements of the neighbourhood, the overall perception of the site aesthetic
among visitors is low and the quality of experience for users is moderate. Both Concerns have been
characterised as being of Moderate Priority.
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Table 12 Social Cls and Concerns estimation for Akti Dilaveri Piraeus

Concern| Site concern/ Related

Indi rval r litativ ription ni Indi r Scor
No Tl Cl code dicator value or qualitative descriptio Units dicator Score
Voter turnout lower than the city average
C it bet -2SDand-1SD); O ti
c12 ommunity | ¢, 515 | (between an )i Oneactive 10 - titative| Moderate Priority

Engagement community-based organization/initiative
present in the neighbourhood

Access to Sport 18 Low access and variability of sports Qualitative/

C13 . e . . o
Facilities facilities in the site neighbourhood Quantitative

Moderate Priority

Limited number and variability of cultural
Access to . . .
ci14 . S17 events are taking place in the site
Cultural Facilities . .
neighbourhood on annual basis

Qualitative/

o Moderate Priorit
Quantitative ¥

C15 Crime S19 Based on qualitative assessment Quialitative Low Priority

The overall perception of site aesthetic

Cl6 Aesthetics S24 - . Qualitative Moderate Priority
among visitors is low
User's quality of experience moderate (to
lity of tent dirty, noisy, Iy, o -
Cc17 Qua I_ v o 522 Some extent dirty, nOISV. S_r”e 4 Qualitative Moderate Priority
Experience unprotected from weather, limited places
to sit)
Business

A median residential property value of 2,200 euros/m? was assumed for the neighbourhood around Akti
Dilaveri based on various online sources, including a real-estate study in collaboration with the National
and Kapodistrian University of Athens (NKUA) for properties in Attica, Governmental Agencies related to
the value of property conveyance (Register of Real Estate Conveyance Values), as well as online real-estate
sites. Different Zones relevant to the pilot site were taken into account for this analysis (Govgr, 2022), as
well as appropriate market coefficients. A median residential property value of 1,650 euros/m? was
assumed for the entire municipality of Peiraeus based on the same real-estate study for properties in Attica
that was conducted by NKUA. The indicator value for comparative residential property value (B3b) was
estimated to be approximately equal to 1.3, classifying it therefore as a Low Priority. Since relevant data on
commercial values were not easily obtainable during the current analysis (median commercial property
value for Piraeus), the specific indicator (B3c) was not estimated at this point, and the Property value (C18)
Concern was characterised as being of Low Priority by means of considering only the residential sector.

The overall unemployment rate (indicator B5) in the municipality of Piraeus is very high, approximately 20%.
Consequently, the Unemployment (C19) Concern for Piraeus has been scored as a High Priority for the area
of interest. The data at the time of the analysis could only be obtained at the municipality level, and not at
the neighbourhood level, from data obtained from the 2011 census undertaken by the Hellenic Statistical
Authority. For a more accurate site screening process, as well as for subsequent stages of the analysis and
the actual NBS impact on unemployment, more recent and local data need to be obtained. On a more
general yet more recent note, the unemployment rate in Greece increased substantially following the
financial crisis in 2008 reaching a maximum level of 27.8% in the first quarter of 2014 (Fanourgiakis and
Kanoupakis, 2016). The highest unemployment rate was recorded among young people between 15-24
years old, with rates over 50%. The unemployment rate for the entire country started a slow decline to
reach 20.9% in 2017.
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As mentioned previously, the area around Akti Dilaveri has many different businesses due to its hyper-local
character and many visitors apart from the local residents. Besides the numerous dining establishments,
seafood restaurants in particular, cafes and bars which are mostly located around the promenade area,
other types of business are also present, such as retail shops, sport clubs, offices, etc. Hence, from the
overall knowledge of the area and the recent site visits, it was concluded that the site and its surrounding
area are currently saturated with businesses related to the site that are likely to interact with/be affected
by the euPOLIS interventions and the Business activity (C20) Concern is of Low Priority for the Akti Dilaveri.

Table 13 Business Cls and Concerns estimation for Akti Dilaveri Piraeus

Concern | Site concern/ | Related Indicator value or qualitative . .
L. Units Indicator Score
No Challenge Cl code description
B3b 1.3 unitless Low Priority
Cc18 Property Value
B3c - unitless -
C19 Unemployment B5 19.62% % High Priority
Site and its surrounding area are Qualitative definition of the
20 Business B2 saturated with businesses related to the| thresholds based on number of N Prer
Activity site that are likely to interact with/be businesses and overall site and SVLIOHLY)
affected by the euPOLIS interventions neighbourhood conditions

Health & Wellbeing

Experts were not able to find the required health data specifically for the city of Piraeus, since such a health
data registry does not exist in Greece. Therefore, available data at the national scale were used for this
analysis. Even in this wide spatial scale, the required data could not be found in all cases, and necessary
assumptions had to be made based on expert judgement and other available data.

No data were found regarding the incidence of Chronic respiratory diseases (COPD, asthma) (indicator H3)
in Greece. Instead, only data regarding their prevalence and associated mortality at a national level are
available. According to Tzanakis et al. (2004) COPD is a substantial health problem in Greece, in fact Greece
has one of the highest rates of smoking and COPD in Europe (Mitsiki et al., 2015). Overall prevalence of
COPD is reported within the range of 8.4-13.5%, increased values with male gender and age (Kourlaba et
al., 2016; Tzanakis et al., 2004). Higher rates have been observed in urban areas compared to rural areas
(Kourlaba et al., 2016). According to Zervas et al. (2012) the prevalence of asthma and associated symptoms
in Greece is high, showing a substantial increase during the recent decades and Gangadi et al. (2016) report
that their prevalence in the general adult population in Greece is higher than the global ones estimated by
the World Health Survey. Specifically, rates of 9% for physician-diagnosed asthma and 23.3% for nasal
allergies were reported by Zervas et al. (2012), whereas the Hellenic Statistical Authority reported
prevalence for asthma in the range of 3.3% (Hellenic Statistical Authority, 2019). Based on these
information resources a qualitative assessment was made that the Chronic respiratory diseases (C21)
Concern is a High Priority for Greece. Based also on the fact that prevalence was increased in urban areas,
a high concern was also assumed for the city of Piraeus, which is a densely populated urban area. It is
apparent that specialised site-specific data collection is required to verify the severity of the particular
concern in the vicinity of the pilot site.

According to the WHO report on Greece (2016), the county performs worse than other European Member
States as regards to Cardiovascular Diseases (indicator H5), for which it has the widest gap despite some
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improvements in recent years. In fact according to Michas et al. (2019) Greece is one of the EU Member
States that are on the top of the list of deaths due to ischemic heart disease and stroke. Even though
mortality from CVD in Greece has been decreasing during the last years partially probably due to a decrease
in active smokers and an increase of physical activity, mortality rates are still worse than the European
average (Michas et al. 2019). A prevalence in stroke was reported approximately equal to 1.7% and CVD
mortality equal to 48% (WHO, 2016). No specific data were found regarding the incidence of chronic
cardiovascular diseases in Greece. According to the available information it is considered that
Cardiovascular Diseases (C22) are a High Priority Concern for Greece and the pilot site.

No data were found regarding the incidence of Diabetes (indicator H8) in Greece, only data on prevalence
at a national level. Specifically, the Hellenic Statistical Authority reported 8% prevalence in diabetes type Il
(8.1% in men and in 7.9% women) (Hellenic Statistical Authority, 2019). Other international databases have
lower estimates for the prevalence in diabetes, such as the 6.4% reported by the International Diabetes
Federation (IDF, 2021). Greece seems to be close and maybe slightly below the European average. Based
on the above information it was considered that the Diabetes (C23) Concern is a Moderate Priority.

According to a very recent WHO report (WHO, 2022), the prevalence of Obesity (indicator H11) among the
adult population in Greece is 24.9% (24.2% in males and 25.4% in females) one of the highest percentages
in Europe. Even more alarming is the fact that Greece holds the first place in the percentage of obese
children aged 10-19 years old, equal to 11.7%. Clearly, Obesity (C24) is a High Priority Concern for Greece
and the same is assumed for the site of interest.

According to the Hellenic Statistical Authority’s 2019 health survey (Hellenic Statistical Authority, 2019),
41.5% of the people walk at least 15 minutes a day, 13.6% use a bicycle to commute and 26% carry out a
sport or exercise for leisure between 1-7 days a week. However, while the WHO (2020) also reports a
sufficient Physical Activity (indicator H15) in adults (self-reported), the amount of physical activity reported
by 15-year-olds is substantially lower, with only one in eight reporting doing some moderate activity each
day. Based on the above data it was assumed that the Physical Activity (26) Concern has a Moderate
Priority.

According to the Hellenic Statistical Authority’s 2019 health survey (Hellenic Statistical Authority, 2019),
the reported prevalence of Depression (indicator H14) at a national level is 3.8%, 2.4% among men and
5.0% among women. It should be noted that this is a relatively low percentage among European countries
according to Eurostat data, however it might be underestimated. According to the defined thresholds
Depression (C25) is a Concern with Moderate Priority.

No specific data on the incidence of Communicable Diseases (indicators H16 and H17) were found for
Greece, however according to WHO (2016) the reported incidences of various infectious diseases in Greece
are very low and well below the European average. Consequently, both Concerns, Communicable Diseases
- Alimentary Infections (C27) and Communicable Diseases - Vector Borne Diseases (C28), are considered
of Low Priority at the worst-case scenario. However, more detailed data would be required to consider
them as no problem at all.
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Table 14 Health & WB Cls and Concerns estimation for Akti Dilaveri Piraeus

Concern Site concern/ Related Indicator value or qualitative . .
L. Units Indicator Score
No Challenge Cl code description
Chronic Respiratory ngh severity based on corresponding | No of new diagnosed : -
Cc21 ) H3 literature, mostly on prevalence of cases per 100 000 High Priority
Diseases . . .
COPD and allergies at the national level. population / year
. High severity based on corresponding | No of new diagnosed
Cardiovascular . . P
C22 . H5 literature, mostly on prevalence and cases per 100 000 High Priority
Diseases . .
mortality of CVD. population / year
Moderate severity based on No of new diagnosed Moderate
Cc23 Diabetes H8 corresponding literature, mostly on cases per 100 000 ..
) ) Priority
prevalence of Diabetes. population / year
C24 Obesity H11 24.90% % High Priority
C25 Depression H14 3.80% % MoFIel:ate
Priority
C26 Physical Activity H15 26% - 41.5% % Mot;lefate
Priority
Communicable L
Diseases - Low priority based on the reported No of new cases per
Cc27 . H16 incidences of various infectious 100 000 population / Low Priority
Alimentary . .
. diseases in Greece. year
Infections
Communicable Low priority based on the reported No of new cases per
Cc28 Diseases - Vector H17 incidences of various infectious 100 000 population / Low Priority
Borne Diseases diseases in Greece. year

The Concerns classification from all categories is summarised in the following section as they have been
used as inputs to the online tool to provide the site screening results.

3.5.3 Site Screening results

The outcomes of the site screening analysis for all the Concerns in the five considered Categories, in terms
of problem severity, presented in Section 3.5.3 were used as an input for the web-based tool (Figure 12).
Three Top Site Concerns were selected, according to the priorities set by the city and stakeholders’
consultation, namely, Green Space per inhabitant (C10), Extreme Heat (C1), and Water Quality (C3). The
site screening input was analysed and presented in a clear and concise manner in the form of summary
tables and graphs. Specifically, Figure 13 shows the summary table of the site Concern distribution in the
five Categories, as well as the overall Category and site score, i.e. problem severity. These results are also
presented in the form of a pie and a column chart for more effective communication of the findings to the
relevant stakeholders, i.e. to offer a better overview of the site’s main challenges and overall performance
across different sectors. Figure 14 goes into more detail and shows the severity of each individual Site
Concern, i.e. Not a Problem, Low Priority, Moderate Priority, High Priority; this presentation helps visualise
the most pressing specific issues in the area of interest.

The site screening study for Akti Dilaveri revealed that the most pressing concerns are those related to the
environmental issues, followed by issues associated with the health and wellbeing, and then the urban
development issues (Figure 13). A closer look into the specific Concerns in Figure 14 reveals that there are
four different environmental issues with High Priority, three PH & WB, and one related to urban and
business. Apparently, there are many environmental issues that need to be addressed of which two have
been highlighted as top site priorities. The urban development Concern, the lack of public green spaces for
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residents, is also critical and was considered being a top priority. The three identified PH & WB Concerns

are related to the overall environmental conditions, however more site-specific data would be required to

draw some useful related conclusions.

Site's Main Concerns - Baseline Assessment

# Category Concern Concern's Importance op S(E:((:ggfem?
1 Urban Accessibility (C9) Moderate Priority No
2 Urban Green space per inhabitant (C10) High Priority Yes
53 Urban Multifunctionality (C11) Low Priority No
4 Environmental Extreme Heat (C1) High Priority Yes
5 Environmental Water Scarcity (C2) High Priority Mo
6 Environmental Water Quality (C3) High Priority Yes
T Enviranmental Flooding (C4) High Priority Mo
8 Environmental Wastewater Treatment (C5) No Problem No
9 Environmental Air Quality (C6) High Priority No
10 Environmental Biodiversity (CT) Moderate Priority No
11 Environmental Share of Green Areas (C8) Moderate Priority Mo
12 Social Community Engagement (C12) Moderate Prierity Mo
13 Social Access to Sport Facilities (C13) Moderate Priority No
14 Social Access to Cultural Facilities (C14) Moderate Priority No
15 Social Crime (C15) Low Priority No
16 Social Aesthetics (C16) Moderate Priority No
17 Social Quality of Experience (C17) Moderate Priority No
18 Economic/Business Property Value (C18) Low Priority No
19 Economic/Business Unemployment (C19) High Priority No
20 Econemic/Business Business Activity (C20) Low Priority Mo
2 PH & WB (Public Health & Well Being) Chronic Respiratory Diseases (C21) High Priority No
2 PH & WB (Public Health & Well Being) Cardiovascular Diseases (C22) High Priority No
23 PH & WB (Public Health & Well Being) Diabetes (C23} Moderate Priority No
24 PH & WB (Public Health & Well Being) Obesity (C24) High Priority No
25 PH & WE (Public Health & Well Being) Deprassion (C25) Moderate Prierity Mo
26 PH & WB (Public Health & Well Being) Physical Activity (C26) Moderate Priority No
27 PH & WB (Public Health & Well Being) Communicable Diseases - Alimentary Infections (C27) Low Priority No
23 PH & WB (Public Health & Well Being) Communicable Diseases - Vector Borne Diseases (C28) Low Priority No
Figure 12 Site Screening: Main Concerns following their input in the online tool
Urban Environmental Social Economic PH&WB Overall
Site Concern Distribution (%) 10.34 3276 18.97 862 2931 100.00
Site Concemn Score 66.67 7917 6111 5556 7083 69.05
Nature of Concerns Site Concern Score
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Figure 13 Site Screening Results: a. Summary table, b. Distribution of Concerns chart, c. Site Concern overall and

Category scores chart
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Severity of Issues/Concerns at the Site
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Figure 14 Site Screening Results: Severity of Site Concerns and individual scores
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3.5.4 Identified Potential Interventions

In parallel to T8.1, euPOLIS tasks, mainly within WP6 (Tasks 6.1 and 6.2) developed the euPOLIS urban
planning GDPM methodology and implemented it in all euPOLIS FR cities. This process led to the
identification of appropriate potential NBS interventions in each site, that are especially focused on the
issues and needs identified in each pilot, in collaboration with relevant stakeholders taking into account
their preferences and the various site constraints. The possible locations of the identified interventions for
the Akti Dilaveri pilot in Piraeus are presented in the following map (Figure 15) and a short description of

nine selected possible interventions is also provided in this section.
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Figure 15 Location of potential interventions location on Akti Dilaveri

NBS1: Biofilter, surface water treatment

The biofilters to be installed along Dilaveri street aim at the cleaning of the stormwater runoff from nearby
streets/urban area through filtration. Stormwater runoff tends to have substantially larger pollutant loads
which are highly detrimental to the health of receiving waters. The biofilter design will be such that part of
the stormwater will be diverted into the biofilter, where it will flow through the vegetation and temporarily
pond on the surface, before slowly filtering down through the filter media. A piping system will drive the
treated water in the canal.
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The upper part of biofilters is visible and in fact, biofilters besides providing the positive impacts from their
function can also be designed in such a manner so as to be aesthetically pleasing and therefore appreciated
by the local community.
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Figure 17 Proposed possible cross-section of the biofilter (NBS1) with the bicycle and pedestrian walkways (NBS4)
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NBS2: Pocket park

Two possible locations in the area of Akti Dilaveri have been identified for the creation of a pocket park: i)
on Akti Dilaveri itself and ii) near the Dolphinarium theatre on the other side of the canal. It is considered
that the development of an NBS MF public pocket park would support the physical and mental WB, as well
the sociability of all its visitors. Visitors will be entertained in a thermally comfortable environment provided
by native and exotic plant species adapted to the local environmental conditions. The plant selection
emphasises the local history and coastal landscape character and the pocket park is designed in accordance
with the principles of sustainability and NBS principles.

The proposed pocket park would be inclusive to various social groups including socially vulnerable groups
such as the disabled, elderly, and mothers with prams offering various opportunities for passive and
moderate exercise as well as social interaction and recreation. Centrally an open-spaced sheltered by the
canopies of trees with informal seating is proposed to host various events such as exhibitions, small plays,
outdoor markets, educational programs, etc. Adjacent, a small fountain area with underground jets
shooting water at varying heights and with floor lighting surrounding the jets will be developed for the
visitors, particularly children to safely interact within the pocket park. The planting surrounding the
fountain would constitute a botanical garden that will include amongst other plant species, species found
in coastal areas to enhance the natural coastal landscape character and provide opportunities to visitors to
learn about the ecological importance of preserving and protecting endangered natural coastal areas.
Kiosks located within the park would provide information to visitors, and store equipment for hosting small
events. The open space would provide opportunities to host casual or organized moderately intensive, low-
impact activities such as walking, yoga, tai chi, etc. A variety of seating is provided throughout the pocket
park to meet various needs and host different activities such as reading a book, having a picnic, playing
chess or board games, chatting, and relaxing. All seating areas are sheltered by the canopies of trees. The
paved surface of the pocket park is porous facilitating root development of trees as well as reducing the
effect of stormwater runoff.

Pocket Park Akti Dilaveri

Figure 18 Possible design of pocket park on Akti Dilaveri (NBS2)

73



O

Report on the performance assessment metrics, framework & certification

Figure 19 Possible 3D visualisation of pocket park on Akti Dilaveri (NBS2)

NBS3: Roof/vertical garden - private buildings

Potential NBS intervention in private, mainly residential, buildings, such as green roofs and green
walls/vertical gardens combined with greywater recycling. No specific locations are provided at the time of
analysis.

Figure 20: Green roofs examples (NBS3)

NBS4: Planting of trees & shrubs for shading bicycle and pedestrian walkways

This intervention is part of the overall regeneration of Akti Dilaveri that includes planting of trees and shrubs
along the Akti Dilaveri for shading bicycle and pedestrian walkways. Porous pavements are also included.
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Bicycle route and
pedestrian walkway &

Figure 22: 3D visualisation of Akti Dilaveri walkway vegetation i) current situation ii) after NBS4 implementation

NBS5: Tree shading on car parks and buildings

No exact location is provided for this intervention, but probably various locations within the pilot would be
selected and are suitable. One of these possible locations could be the car park that is currently under
development by Piraeus Municipality in the connecting part between Akti Dilaveri and Mikrolimano as
indicated in the intervention map (Figure 15).

NBS6: Waterfront mobiliary (sunflower benches, etc.)

Special design of benches to provide shading, to be integrated at various locations within the pilot, including
the pocket park and along Akti Dilaveri.

NBS7: Environmental / Cultural route/pathway

Creation of an environmental and cultural route/pathway within the Dolphinarium theatre area, along the
east side of the Akti Dilaveri canal. This is going to be a shaded path, which will be enriched with vegetation
and trees where appropriate and will provide various local cultural and environmental information. Along
the canal banks, chairs with a view to the canal could also be included.
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Figure 23: Example of a conceptual 3D visualisation of the Environmental / Cultural route/pathway (NBS7)

NBSS8: Vertical wall or/and roof garden including greywater recycling - commercial properties

Potential NBS intervention in restaurants/coffee shops, such as green walls/vertical gardens, green roofs,
gardens, and landscaping works in general combined with greywater recycling. Their location is not
confirmed yet, but various potential locations have been identified from various site visits and discussions
with the local shop owners. Some of the potential locations have been identified on the intervention map
(Figure 15).

NBS9: Green harbour elements

Develop an NBS - BG seawall that would restore and/or rehabilitate natural habitats thus increasing
biodiversity and improving the water quality inside the canal, making the underwater area attractive
cleaner and eco-friendly.

Artificial marine structures such as seawalls lack the complexity required for a biodiverse marine
environment. Dilaveri canal consists of almost 900m of such seawalls. Installation of artificial 3D marine
habitats which feature complex modular designs that mimic the natural rocks thus provide adequate
surface areas, habitats and protection for marine organisms to flourish. The use of key species such as
oysters or seaweeds that are attached to their surface, accelerates the development of diverse and
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functional ecological communities. The potential benefits for the marine environment of such an
installation, beyond the additional space for attachment by marine organisms, include addition of moisture,
shade and water retention critical for intertidal marine life, protective habitats for filter feeders such as
oysters, which can improve water quality and complex habitat features offering protection and foraging
areas for fish and larger invertebrates. Moreover, with the use of appropriate signage and community
engagement, greater community awareness of the importance of marine biodiversity is expected.

8.10

2.00

Figure 25 Example of living seawalls implementation in the seawater canal (NBS9)

All the above pilot potential interventions are very local in spatial scale, they are related to the
neighbourhood level, however if their effectiveness across different sectors is demonstrated then these
could possibly be replicated at the municipal or city level according to the euPOLIS vision.

With the aim of assessing more effectively the impact of the identified potential interventions for Akti
Dilaveri across the different Concerns considered within the scope of this project, these were grouped in
broader NBS categories, mainly according to the classification rationale suggested within the NBS Catalogue
developed by the World Bank (2021) (Figure 26). Urban NBS can be applied at many different spatial scales
in and around cities. euPOLIS is focusing on the implementation of small-scale interventions, at the
neighbourhood scale, such as green spaces on buildings, green corridors along streets and water bodies,
urban parks, etc., and therefore only such NBS groups have been used for this analysis.
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Figure 26 Categorisation of NBS interventions according to the World Bank (2021)

Specifically, the nine possible interventions described previously were classified into the following NBS
categories/groups. It should be noted that some NBS are part of more than one NBS groups, in which case
their secondary classification is marked in grey colour.

1. Open green spaces: NBS2 - Pocket park, NBS7- Environmental / Cultural route/pathway

2.  Green corridors: NBS4 - Planting of trees & shrubs for shading bicycle and pedestrian walkways,
NBS5 - Tree shading on car parks and buildings, NBS7- Environmental / Cultural route/pathway

3.  Building solutions: NBS3 - Roof/vertical garden - private buildings, NBS8 - Vertical wall or/and
roof garden - commercial properties

4. Bioretention areas/SUDS: NBS1 - Biofilter, surface water treatment, NBS4 - Planting of trees &
shrubs for shading bicycle and pedestrian walkways

5. Inland seawater canal/Coastal canal ecological restoration: NBS9: Green harbour elements /
Living Seawalls)

6. Other: NBS6 - Waterfront mobiliary (sunflower benches, etc.)

3.5.5 Preliminary NBS impact assessment

The identified possible interventions along with their descriptions were provided to the different euPOLIS
WGs so that they would carry out a preliminary impact assessment on the euPOLIS defined 28 Site Concerns
based on literature review and expert judgement. The term "impact" essentially denotes the ability of an
NBS, if property implemented, to address/mitigate a particular problem. As mentioned in Sections 3.3 and
3.4 three options are available for characterising the type of impact, namely Direct, Indirect or No Impact.
Since the identified interventions were not fully designed at the time of this analysis, but were instead still
at a conceptual phase, WGs were asked to assume that the NBS would be implemented in an optimum
manner and scale taking into account of course the site/NBS characteristics and general constraints. If
budget or other specific constrains are likely to affect the full implementation of the NBS at the site of
interest, then this will be taken into account later on in the proposed methodology. The outputs of this
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analysis are the expected impacts of each potential intervention and are going to be used as input in the
methodology/tool described in Section 3.4.

The NBS impact assessment is organised per NBS Group, as outlined in Section 3.5.4, and within each group
the impacts are described for each of the five (5) euPOLIS main Categories. Impacts are analysed as per the
methodology described in Section 3.3, using the defined three impact levels, i.e. starting first from the
directly affected physical processes and main Environmental impacts, as well as the Urban Development
impacts (1% impact level) due to the NBS deployment. Then social and business impacts (2" level) are
assessed, as a result of the environmental and/or urban development impacts, before finally moving to the
possible impacts on Health & WB (3™ level) based on the estimation of all other impacts (direct from
environmental / urban development or through the other categories). As mentioned in Section 3.3 the
distinction between Direct and Indirect Impacts is based on a) the associated mechanism/process and b)
the magnitude of the impact.

Open green spaces (NBS Group 1) (NBS2, NBS7)

Urban green spaces, such as parks and other unpaved green areas of various sizes (pocket parks, residential
gardens, natural playgrounds, etc.), offer a multitude of diverse benefits (World Bank, 2021), by enhancing
socio-economic and environmental functions and therefore improving the overall quality of life for people
who live in urban environments, as also described in euPOLIS Deliverable 5.6 (Baki et. al, 2022). Below, the
specific expected impacts for the two relevant potential NBS interventions for Akti Dilaveri, that are related
to the Open green spaces category, i.e. NBS2 (Pocket park) and NBS7 (Environmental/Cultural
route/pathway), are outlined.

In terms of Environmental impacts, one of the most significant benefits of urban green areas is the
regulation of the local climate by providing shade and evaporative cooling that contribute to climate change
adaptation (Gehrels et al., 2016). The Pocket park (NBS2) is considered to have a direct impact on mitigating
the UHI effect, and therefore the Extreme Heat Concern, due to the presence of greenery. Vegetation and
water features which may be located in a pocket park provide a cool climate which may encourage the
population to use these spaces more often (Elmaghraby, 2019). For instance, as reported by Lin et al. (2017)
pocket parks and their surrounding areas in Hong Kong have a moderate UHI intensity (0.1 °C) during the
daytime, but a very high night-time UHI intensity (2.39 °C). Planting trees is an effective measure to reduce
the UHI intensity inside the parks for high-rise high-density urban environments. However, a threshold for
Tree Cover Ratio-TCR (around 42%) needs to be achieved to maximize its cooling effect. Hou et al. (2022)
demonstrated that the higher the tree density of a pocket park, the greater the cooling effect is on the
surrounding thermal environment. Ma et al. (2022) evaluate the cooling effect of a pocket park by analysing
the ratio of the tree and the grass, the layout of the tree and the grass, and the layout of the paving, at
different proportions of greening and paving. A positive impact on Extreme Heat is also expected from the
implementation of NBS7, due to the same affected natural processes, however, since this intervention
refers to the improvement of an existing green area, the difference from the existing conditions is not
expected to be as large in comparison to the creation of a new green area. Consequently, an indirect impact
has been assigned on the Extreme Heat Concern.

Urban green areas can also build resistance against drought and therefore could have a positive impact on

Water Scarcity. Elements of the pocket park (NBS2) that may reduce the risk for water scarcity in the area
include vegetation and porous paved surface. Areas with trees capture several times more water compared
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to the areas without trees. In such areas, soil infiltration and moisture storage are increased. Tree cover
can contribute to providing water elsewhere (they provide water vapor and condensation nuclei) (lIstedt
et al., 2016). Porous pavements allow water (stormwater runoff) to pass through it and infiltrate into the
soil influencing groundwater recharge or saving water by recycling (Scholz and Grabowiecki, 2007;
Knappenberger et al., 2017). A small fountain can help reduce water shortages in the case that recycled
water is used. The implementation of the environmental and cultural route/pathway (NBS7) is also
expected to have similar impacts on related processes as the pocket park due to vegetation and trees
planting and both NBS2 and NBS7 are considered to have an indirect impact on the Water Scarcity Concern.

Urban green spaces can also assist in the removal of pollutants from the water and as a result have a
positive impact on Water Quality. There is an increased number of studies dedicated to find the extent of
ecosystem services provided by urban parks (including small scale pocket parks) (NBS2), which show a
positive effect of all types of vegetation on water purification (Mexia et al., 2018), mostly by influencing
nutrient, carbon, and metal flows. Depending on vegetation functional types (evergreen or deciduous trees,
shrubs, grass) varies the level of modification of soil physico-chemical parameters (which in turn dictate the
resulting water quality) (Setala et al., 2017). Similarly to their role in the pocket parks, vegetation around
the environmental and cultural route/pathway within the Dolphinarium (NBS7) influences the resulting
water quality by intercepting nutrient, carbon, and metal flows. Both interventions are expected to have
an indirect impact on the Water Quality Concern.

Another critical benefit of urban green areas, is stormwater management and flood mitigation by reducing
stormwater and sewage discharge, having consequently a positive impact on the Flooding Concern. The
pocket park (NBS2) has a direct impact on reducing flood risk due to the presence of greenery and pervious
areas with a dual purpose — to intercept water and to slowly infiltrate it in the below areas. The resulting
effect is the decrease of the water quantity reaching the sewer system through the implementation of
integrated green spaces and storage facilities, which significantly attenuate the urban flooding effects
(Alexander et al., 2019). In the case of the environmental pathway (NBS7), unlike conventional pathways
made of impervious asphalt and requiring a drainage system to collect and direct water into the sewer, in
this case water infiltrates into the aquifer, and hence it is much more effective in terms of reduction of
flooding. Of course, environmental pathways are not appropriate for every purpose, especially because
after rainfall events they might become mudded. Therefore, pedestrian pathways should be covered with
gravel or crashed stone or made of pervious pavers
(https://www.urbangreenbluegrids.com/measures/porous-paving-materials/) through which water
infiltrates into deeper layers. Overall, since the area of implementation for NBS7 is already pervious, only
the planting of the additional vegetation and trees is anticipated to have some sort of impact on Flooding,
therefore an indirect impact was assigned.

NBS2 and NBS7 were considered to have no impact on Wastewater Treatment.

Urban green areas can also assist in pollutant removal from the air and have a positive impact on Air
Quality. Specifically, the pocket park (NBS2) is expected to have a direct impact on improving the urban air
quality. NBS may provide a huge contribution to tackle air pollution, while delivering a wide range of
Ecosystem Services. Sebastiani et al. (2021), showed that PM1, removal efficiency largely varies seasonally
and across different functional groups of vegetation, highlighting the role of functional biodiversity in the
provision of Ecosystem Services under Mediterranean climate conditions. According to Ascenso et al. (2021)
green parks are effective NBS with a better potential to improve air quality in the city in comparison to
green roofs for the same area of intervention. The environmental pathway (NBS7) is assumed to have an
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indirect impact on Air Quality with a similar rationale to the Flooding Concern due to the expected low
impact magnitude.

Another important characteristic of urban green spaces is that urban ecosystems may create suitable
habitats for many plants, animal, and fungi species and some of them serve as critical shelter for
Biodiversity (World Bank, 2021). The pocket park (NBS2) can have a direct impact on biodiversity due to
the creation of new habitats and an enhanced connectivity. Pocket parks form part of an interconnected
network of urban open space, therefore neighbourhoods with high levels of public greenspace support
more bird species (more woodland dependent species, insectivores, and hollow nesters) (lkin et al., 2013).
The creation of the environmental route (NBS7) that will be enriched with vegetation and trees is expected
to have a direct impact on Biodiversity as the addition of trees will contribute to the connectivity of the
“urban forest” (Alvey, 2006).

The creation of the pocket park (NBS2) in the place of a derelict and impermeable area will have an obvious
direct impact on the Share of green areas of Akti Dilaveri, whereas NBS7 will have no impact on the specific
Concern since the area is already vegetated.

Open public spaces have a pivotal role in successful urban development. Moreover, open spaces’ green
component (green infrastructure) promotes healthier living, lessens impacts of climate change, improves
air and water quality, encourages physical activity and improves biodiversity and ecological resilience
(ALGG, 2012). Thus, the implementation of urban green spaces supports ecological integrity of cities, but
also protects public health and well-being of citizens (Wolch et al., 2014).

The number of typologies of urban public spaces is progressively increasing. The pocket park (NSB2) is a
new type of urban green public space that allows to ensure a proper availability of green spaces in high-
density housing developments in contemporary cities (Labuz, 2019). Pocket parks are specifically improving
the value of Green Spaces per inhabitant within the city, as the area of public spaces is increased. The
implementation of NBS2 is therefore expected to have a direct impact on this Concern, whereas NBS7 will
have no impact since the area of public green spaces remains unaffected and only the quality of the existing
ones improves.

Additionally, the concept of Multifunctionality of open public spaces has been expanded, and it includes
environmental, social, economic and cultural benefits to urban areas (Zivkovic et al., 2019). These leads to
positive effects stemming from the combination of environmental benefits and cultural contents of the
designed urban green spaces. Both, NBS2 and NBS7 interventions are expected to have a direct impact on
Multifunctionality. Similarly, both interventions are also expected to have a direct impact on the
Accessibility of the pilot area by implementing appropriate design that promotes universal accessibility and
removes all existing obstacles.

Open urban green spaces besides the diverse environmental services they provide, also improve the quality
of life, and offer a great variety of social benefits for people who live in urban environments by acting as
places for relaxation and recreation, providing the opportunity for social and physical activities (Wan and
Shen, 2015).

Local green areas became even more important under the ongoing COVID-19 pandemic. For many people,
they became the only escape and social interactions means, especially during the periods of the mandatory
social distancing rules that were enforced in several countries. Moreover, well-maintained green spaces
play a role in spatial interaction for residents of different socio-economic backgrounds (Krellenberg et al.,

81



O,
O,
L

Report on the performance assessment metrics, framework & certification

2014) and consequently have the potential to increase social cohesion (Domaradzka et al. 2022). A direct
impact on Community engagement is expected by the implementation of the pocket park (NBS2), whereas
an indirect impact is anticipated from NBS7 implementation. Access to sports facilities is expected to be
positively affected by the creation of the pocket park (NBS2), and hence a direct impact has been assumed,
whereas NBS7 is expected to have no impact since the space is already used for sports activities. On the
contrary, a direct impact on the Access to cultural facilities is expected from both interventions, since
cultural paths are often considered having a key role in urban policies for the preservation of cultural
heritage. As pointed out by Garau et al. (2020), they provide the frame of reference for shared symbols and
collective memories. Therefore, they not only affect the aesthetic of the space but also allow to build a
certain sense of belonging. Both interventions, NBS2 and NBS7 are expected to have a direct impact on the
Aesthetics of the space, as well as on the overall Quality of Experience.

As described in Section 3.5.2, Crime in the case study area is quite low and hence a Concern of low priority.
The pilot area is generally adequately lit, a condition that plays an important role mostly in the users’
perception of safety (Loewene et al., 1993; Atkins et al., 1991), and, in most cases, it is not expected to be
further improved. In the pocket park intervention (NBS2) adequate changes in lighting are going to be
implemented so that the lighting conditions to continue being sufficient following the modifications of the
space (i.e. planting of trees). It can therefore be assumed that for most potential interventions there is
going to be no impact on Crime. The only intervention which could maybe have an impact on Crime or
perception of safety is NBS7, which will be implemented on the right side of the Canal where no shops are
present (people mostly go there during the day) and it could be assumed that the perception of safety is
probably much lower than on the "urban" side of the canal. Since this intervention entails the
implementation of better quality and denser lighting and also results in an increase in Multifunctionality,
an indirect impact on crime/safety could be assumed.

Regarding impacts on the local economy/business and specifically on land and property values in the urban
ecosystem, these are likely to be affected by a spectrum of spatial and environmental factors. Both natural
(e.g., sea, river, air quality, temperature) and structural (e.g., recreational areas, urban furniture, sport
facilities, public transportation) features could impact the land values in residential areas (Topcu and Kubat,
2009). Several studies have so far showcased the impact of NBS on rising house and rental prices (e.g.,
Bockarjova et al., 2020) and identified a decaying relationship of the house prices with the distance from
the nature site. Yet, what it still remains largely unexplained is to what extend the multiple NBS contribute
to the observed property value change trends when multiple interventions are being implemented
simultaneously for upgrading a particular urban site. Nevertheless, if one identifies the main improvements
that are offered by an NBS then, at least qualitatively, could provide estimates for its supplementary
potential benefits (Davis and Naumann, 2017).

Urban regeneration via pocket parks (NBS2) could, apart from its direct impact linked to the creation of a
pleasant microclimate (e.g., mitigation of the UHI effect), offer supplementary benefits (either indirect or
direct ones), such as promotion of social interaction, improvement of PH & WB or even support to local
economies (Hamdy and Plaku, 2021). With refence to the impact of pocket parks on the local economy, it
is anticipated that they have an indirect impact on property values (e.g., Kim et al., 2019; Rosso et al.,
2022), which is higher for the adjoining properties and highly dependent on the size of the pocket park
(Mahmoudi et al., 2013). This outcome is further supported even by the definition of the pocket parks
provided by the World Bank catalogue of NBS (World Bank, 2021), stating that are relatively small open
spaces distributed across the urban fabric, which serve the immediate population of a neighborhood. No
impact is expected by NBS7 since it is an existing urban green space.
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Overall, the creation and management of urban green spaces could also have an effect (even direct) on
unemployment by means of increasing the maintenance worker needs beyond the current municipality
capacity (number of employees and expertise-wise) and/or by means of spill over for jobs in tourism and
recreation (Lieuw-Kie-Song and Perez-Cirera, 2020). Yet, those effects are highly dependent on the scale of
the NBS interventions (e.g., creation of a small pocket park more likely will have no impact on job creation
versus the creation of a metropolitan park) whereas their nature determines to a great extent whether low
or high-skilled jobs will drive the economic development due to their implementation. Within this context
no impact on unemployment is expected by the implementation of NBS2 and NBS7 since their maintenance
is expected to be covered by existing municipality personnel. Some indirect impact on Business activity
could arise on the right side of the Canal, which is not currently saturated, from NBS7 by the new functions
offered.

In recent years, ongoing research in the pertinent field demonstrated that the sole presence of green
infrastructure has indirect effects on the life of citizens via building climate change resilience, but also direct
affects on their health and WB (Bozovic et al., 2017). The literature on the subject shows the beneficial
effects of living in the areas with well-maintained parks on the risk of cardiovascular diseases (Mitchell and
Popham, 2008; Gascon et al., 2015), respiratory diseases (Villeneuve et al. 2012), depression (Shanahan et
al., 2016), and mental WB in general (Alcock et al., 2014; Navarrete-Hernandez and Laffan, 2019).
Specifically, urban green spaces, such as parks, gardens, etc. are described to have positive outcomes on
health in the reduction of the risk for chronic noncommunicable diseases (Labib et al., 2020). In the case
of Akti Dilaveri, a direct impact on chronic respiratory and cardiovascular diseases is expected as a result
of the associated to NBS2 and NBS7 air quality improvement and the reduction of extreme temperatures
through micro-climatic regulation. Contact with urban green spaces could be beneficial for human health
through promotion of physical activity, social interactions, fostering healthy psychological behaviour and
reducing air pollution. Outdoor physical activity minimizes the adverse physiological effects of sedentary
lifestyles, like the development of chronic health problems. The use of green spaces by increased physical
activity and social interactions have beneficial effects on cognitive and psychological human performances.
Consequently, a direct effect has been assumed on depression and obesity since both interventions (NBS2
and NBS7) have a direct impact on physical activity and on other crucial social aspects. An indirect impact
on diabetes has been assumed as the mechanism is more indirect through the reduction of the associated
risk factors. This rationale is applied to all subsequent examined interventions. An impact on CDs - Vector
Borne Diseases could also be expected due to the improved urban drainage, direct for NBS2 and indirect
for NBS7.

Green corridors (NBS Group 2) (NBS4, NBS5, NBS7)

Green corridors are strips of trees, plants, or vegetation at various spatial scales, and are considered as an
essential part of the urban landscape ecology (World Bank, 2021). These NBS interventions, also known as
linear natural infrastructure, have the important attribute of connecting different green spaces within the
urban fabric providing therefore a range of different environmental benefits, including urban climate
regulation, flood risk reduction, biodiversity protection and enhancement, as well as various associated
positive social and health and WB impacts. Below, the specific expected impacts for the two relevant
potential NBS interventions for Akti Dilaveri, NBS4 (Planting of trees & shrubs for shading bicycle and
pedestrian walkways) and NBS5 (Tree shading on car parks and buildings), are described. Even though NBS7
(Environmental/Cultural route/pathway) could also be considered a green corridor intervention, since it is
integrated within an existing urban park it was grouped under urban green spaces and was analysed in the
previous section.
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Related to Environmental impacts green corridors have a similar impact on local climate regulation as
urban green spaces since the same physical processes are affected. The heat island effect in urban areas is
a common phenomenon in many cities nowadays. The introduction of new trees and shrubs can have a
direct impact on mitigating the UHI effect. In fact one of the most effective strategies for improving the
thermal comfort lays in the increase of shaded areas both for pedestrian and bicycle pathways (Hsieh et al,
2015), as well as planting trees along urban streets (Ren et al., 2022). According to the latter study the
differences in tree cover were predominant in influencing urban thermal environment and comfort and the
street with the highest tree cover had significantly lower physiological equivalent temperature (PET).
Smithers et al. (2018) report that increasing tree cover may be one of the most cost-effective ways of
moderating urban temperatures. Trees cool their surroundings by casting shade, reflecting solar radiation,
transpiring, and intercepting rainfall that subsequently evaporates. They studied the abilities of different
tree species to provide urban cooling in temperate regions of the world and thereby develop a pragmatic
approach for choosing those trees that have greatest potential in that regard. Klemm et al. (2015) showed
through measurements a clear impact of street greenery on thermal comfort through tree shading, 10%
tree crown cover within a street canyon lowered street averaged T« (Mean Radiant Temperature) about
1K. In contrast, their results did not show an influence of street greenery on street averaged T..(Air
Temperature). Peeters et al. (2020) also report that shading in urban open spaces has been recognised as
an important parameter in modifying microclimatic conditions and enhancing thermal comfort particularly
in hot regions. When designed appropriately, shading can mitigate the UHI effect, enhance pedestrian
thermal comfort and affect outdoor activities. Therefore, it is expected that both interventions, NBS4 and
NBS5, will have a direct impact on the Extreme Heat Concern.

As urban green areas, green corridors, also contribute to building resistance against drought and as a result
could have a positive impact on Water Scarcity. The intervention along Akti Dilaveri (NBS4) involving the
planting of trees and shrubs along with the implementation of porous sidewalks have an influence on the
soil infiltration and moisture storage reinforcing the natural water balance, as described in pocket park
(NBS2) (llstedt et al., 2016; Scholz and Grabowiecki, 2007; Knappenberger et al., 2017). It should be noted
however, that in the case that recycled water (harvested rainwater, treated greywater/wastewater) is not
used for the irrigation of the new plants, these can be consumers of potable water (ground and surface
water) and therefore potentially have a negative impact on Water Scarcity. Assuming that there is some
utilisation of alternative water sources for plant and tree irrigation, an indirect impact on the Water Scarcity
is expected for both NBS4 and NBS5.

Similarly to their role in pocket parks (NBS2), vegetation around bicycle and pedestrian walkways (NBS4)
and around car parks and buildings (NBS5) influences the resulting Water Quality by intercepting nutrient,
carbon, and metal flows and, as in the case of urban green spaces, an indirect impact on the specific
Concern has been assumed.

Trees and plants themselves can affect reduction of flood risk in a way that certain amount of water retains
on the treetop (leaves surface) before reaching the ground. This depends on the density of treetop
described through the Leaf Area Index (LAI). Also roots take up water from the soil
(https://www.epa.gov/soakuptherain/soak-rain-trees-help-reduce-runoff) which helps to empty its
retention capacity before another event. Trees and other vegetation increase resistance to flow on the
catchment, so the water flows slower, and if they are combined with walkways made of pervious
pavements (Marchioni et al., 2022), their overall role in reducing flood risk is even more justified.

Even though trees planted along walkways by themselves would probably not be so effective for high
intensity precipitations that cause flooding in urban areas (indirect effect), the combination with permeable
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materials along a large part of Akti Dilaveri (NBS4) is expected to have a significant impact on urban
Flooding, hence a direct impact was selected. On the other hand, since the interventions related to NBS5
are not planned to have such a big spatial and interconnected extent an indirect impact has been selected
in this case.

NBS4 and NBS5 were anticipated to have no impact on Wastewater Treatment.

Trees and shrubs can have a direct impact on mitigating urban air quality concerns. Plants provide many
ecosystem services in urban environments, including improving ambient air quality. Leaves of plants permit
the deposition of particulate matter (PM) (Muhammad et al., 2020). Nowak et al. (2006) report that urban
trees remove large amounts of air pollution and consequently improve urban air quality. Pollution removal
(O3, PMyg, NO,, SO,, CO) varied among US cities. According to Jayasooriya et al. (2017), trees provided the
highest air pollution removal capability among the different green infrastructure that were studied. Gehrels
et al. (2016) reported that in principle there are three mechanisms by which air quality is influenced by
green infrastructure. These mechanisms are a) increase in deposition of pollutants, b) altering the wind
flow and c) emitting biogenic volatile compounds and pollen. Miranda et al. (2017) reported that the
heterogeneous role of trees leads to specific areas benefiting from their action in terms of wind flow and
dispersion, while in other areas their ventilation capacity is reduced (promoting the formation of air
pollution hot spots). Itis also underlined that the spatial heterogeneity of trees causes a change in air quality
in urban areas. Consequently, both interventions, NBS4 and NBS5, are expected to have a direct impact on
the Air Quality Concern.

One of the most significant environmental functions of green corridors is that they allow biota to move,
survive, and propagate, unlike in the case of fragmented urban landscapes, hence landscape connectivity
is critical for biodiversity (World Bank, 2021). Indeed, the spatial arrangement of street trees and green
corridors are strong determinants of biodiversity levels in cities as biodiversity is sustained through the
connection of different urban green areas with larger neighbouring habitats (World Bank, 2021). Street
trees together with other green elements such as parks and green promenades are part of the term “urban
forest” which can contain relatively high levels of biodiversity. Large percentages of species found in the
surrounding natural habitat, including endangered species, have been found in the urban forest (Alvey,
2006). Trees in urban landscapes provide a range of ecosystem services, including habitat, refugia, food,
and corridors for other fauna and flora. Native trees have a significantly higher prevalence of birds (and
nests) and support more species and in greater densities than exotic/introduced species (Shackleton, 2016).
The vegetation structure of Urban Green Space (UGS) is often homogeneous. In contrast, complex and
heterogeneous vegetation structure (e.g., mix of tall grasses, shrubs, and trees) promotes abundant and
diverse insect and bird assemblages in UGS (Cook et al., 2012). Both green corridor interventions, NBS4 and
NBSS5, are assumed that they will have a direct impact on Biodiversity.

Furthermore, both interventions (NBS4 and NBS5) will have a direct impact on the Share of green areas of
Akti Dilaveri as both will increase the percentage of green areas within the pilot area.

From an Urban Development point of view, similarly to the Share of green areas, the two identified green
corridor interventions are also going to have a direct impact on Green Spaces per inhabitant within the
city, as the area of public spaces is going to be increased. On the other hand, there will be no impact on
Multifunctionality from the identified interventions. The Accessibility within the pilot is expected to be
directly impacted by NBS4 intervention due to the improvement of the shaded pedestrian walkways and
the introduction of bicycle routes, whereas an indirect impact could arise through NBS5. On a more general
note, as Diener and Mudu (2021) pointed out, it is important to respect plant complexity in such urban
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planning interventions, not only for improving the of open spaces quality, but also for defining their
potential side-effects like pollen, both in recreational and cultural green corridors.

Planting trees and shrubs for shading bicycle lanes and pedestrian walkways (NBS4) will directly improve
the aesthetics of the demo location and the quality of users' experience. However, likewise in other cases
of landscape interventions, their selection and design must fit and comply with the urban context. On one
hand, Carrus et al. (2015) demonstrated the positive effects of biodiversity in urban contexts on the well-
being of individuals. On the other hand, the unregulated bushes in the urban context might cause distress
or even might reduce the perceived safety of the space. Moreover, planting trees and shrubs, if engages
citizens, might improve the social cohesion of the local community (Domaradzka et al., 2022). However,
since this is not a standard practice in the region of interest a more conservative no impact on this aspect
was assumed. By improving the comfort of using bicycle lanes and pedestrian walkways NBS4 will also
affect directly the access to the sports facilities denoting herein the spaces that are suitable for performing
physical activities. Tree shading on car parks and buildings (NBS5) will have a similar impact If done well it
will mainly affect the aesthetics of the demo site and the quality of the users' experience. Both
interventions (NBS4 and NBS5) will have a no impact on the Access to cultural facilities and Crime.

Further to the above, NBS that belong to the general category of “Green corridors” as per the World Bank
catalogue of NBS classification (World Bank, 2021), such as for instance NBS4, could contribute towards
establishing an enhanced landscape and hence have anindirect impact on the surrounding property values,
as well as on the business activity. With reference to the latter, apart from the overall improvement of the
site aesthetic attractiveness that could have an impact on the business activity, the presence of greenery
especially in hot climates (such as the climate in the city of Piraeus), could also attract more tourists/visitors
at the site during summertime due to the improved thermal comfort. Furthermore, the extent of the
intervention was considered to be relatively small to create additional jobs in maintenance, yet longer
urban green corridors have been proven in the past to have a significant impact on job creation (e.g., the
Green Corridor project in the Medellin City, Colombia). No business-related impacts associated with the
implementation of NBS5 could be justified.

The expected impacts resulting from the implementation of NBS4 are practically the same as in the case of
the pocket park (NBS2) since they also affect many of the same natural and social processes and therefore
have very similar impacts across the Concerns in the other four categories. Specifically, the air quality
improvement and the reduction of extreme temperatures can have a direct impact on chronic respiratory
and cardiovascular diseases. The direct impact on physical activity through the provision of shaded
pathways and cycle tracks leads to a direct impact on obesity and an indirect impact on diabetes. Indeed
according to Lusk et al. (2020) street trees between the cycle track and the street have the ability to block
the perception of traffic persistence, lessen exposure to air pollution from vehicles, and allow the
pedestrians to feel fresher. Street trees can promote physical activity, improve temperature comfort, and
induce positive visual perception, which also has an impact on mental health (direct impact).

In the case of NBS5 however, since this particular intervention does not have an impact on physical activity,
no impact was propagated to the obesity and diabetes whereas an indirect impact was assumed on
cardiovascular diseases from other benefits, such as the improved micro-climate regulation. Indeed, the
very high temperatures resulting from the UHI effect around buildings and car parks with limited vegetation
and shading can result in serious health issues. Specifically, given that the car utility is large nowadays, car
parks are unavoidable source of radiant heat. According to Prajapati (2020) these circumstances require
new and improved policies and regulations for the construction of car parks which mitigate heat properly.
Furthermore, a direct impact on chronic respiratory diseases is expected due to the improvement in the
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air quality, as well as on mental health (depression Concern) due to the overall diverse interdisciplinary
benefits described previously.

Building Solutions (NBS Group 3) (NBS3, NBS8)

There is an increasing interest in NBS interventions in buildings, i.e. vegetated building surfaces such as
green roofs and green walls. These types of solutions have the ability to provide a variety of diverse benefits,
such as stormwater management, climate regulation, increase in buildings’ energy efficiency and enhance
social interactions (World Bank, 2021), among others. Two relevant potential interventions have been
identified for the site of interest, NBS3 (Roof/vertical garden in private buildings) and NBS8 (Vertical wall
or/and roof garden in commercial properties). The expected impact on the different Concerns from their
future implementation as this was assessed by euPOLIS WGs is described below.

In terms of environmental effects, green roofs and vertical gardens have both a direct impact on mitigating
the UHI effect and the Extreme Heat Concern. Vertical gardens, also known as green walls, generate a
microclimate around a building that can essentially help lower a building’s envelope temperature. Green
roofs provide shade created by the planting and as a result of evapotranspiration the amount of heat
transferred from the roof to the building interior is reduced, and the outside ambient air is also cooled
(ElImaghraby M., 2019). Applied at a city scale, they may reduce the average ambient temperature between
0.3 and 3 K (Santamouris M., 2014). Francis and Jensen (2017) reported that the cooling at the street level,
due to green roofs, can range between 0.03-3 C°. Sharma et al. (2016) showed that daytime roof
temperatures reduced and varied linearly with increasing green roof fractions, from less than 1 °C for 25%
green roof coverage to~3 °C during peak daytime for 100% green roof coverage.

Green roofs and green walls/vertical gardens can also be used for rainwater harvesting providing an
alternative water supply that captures and stores rainwater (VanWoert et al., 2005; Bliss et al., 2009). This
helps reduce groundwater and surface water abstractions and helps conserve water through recycling
(Masi et al., 2015). It should be noted that green roofs and green walls (especially for climates with hot and
dry summers) are high water consumers since they need irrigation, which could make them particularly
unsuitable for water-scarce areas (Paco et al., 2019; Medl et al., 2017). However, this issue can be overcome
by using alternative water sources for their irrigation, through greywater recycling and/or rainwater
harvesting (Pradhan et al., 2019; Baki et al., 2022). In such a case, there could be a direct impact on Water
Scarcity from both related interventions, NBS3 and NBS8.

Green roofs and vertical gardens can have direct effects on Water Quality by providing vegetated filtration
services, similar to bioretention areas (although not as effective). However, since the vegetation planted in
such systems is not usually intended to target pollution, but rather to provide other services, prolonged
uses of such systems have shown them as sources of heavy metals, whereas they are mostly performing
well at removing nutrient loads (Speak et al., 2014). Green walls, rather than vertical gardens, can be
engineered for greywater treatment, resulting in good pollutant removal for total suspended solids,
nutrients, and E.coli (Prodanovic et al., 2017). However, since in the case of Akti Dilaveri these systems are
probably not going to be used specifically for water treatment, their related effect lies in the water quality
improvement of the stormwater passing through them before entering the stormwater network and
receiving water bodies. Consequently, an indirect impact has been selected for both solutions, NBS3 and
NBSS.
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Green roofs have a direct impact on reducing flood risk since this NBS is affecting the infiltration process.
Depending on the substrate hydraulic characteristics, its area and thickness, the green roof can retain
certain amount of precipitation and mitigate the drained runoff which enters the sewer system (Versini et
al., 2020; Johannessen et al., 2019; etc.). However, an individual green roof on a private building has not a
strong impact on reducing the risk of pluvial flooding due to its insignificant area. For such purposes a wide-
spread distribution of green roofs would be necessary. Compared to green roofs, the impact of vertical
gardens on flood risk is significantly lower due to its negligible exposure (in terms of area) to precipitation.
A direct impact on Flooding has been assumed for both building interventions, NBS3 and NBS8, assuming
the incorporation of green roofs and not only green walls.

There is no impact on Wastewater Treatment from the implementation of either NBS3 or NBS8, since these
systems are not intended to be used for wastewater treatment.

Both green roofs and vertical walls have a direct impact on the improvement of urban Air Quality. Air
pollution in the urban environment is a major threat to human health. Yang et al. (2008), showed that the
green roofs in Chicago can remove a large amount of pollutants from the air. Francis and Jensen (2017)
reported removal of small particles, PMo, ranging between 0.42-9.1 g/m? per year from green roofs.
Jayasooriya et al. (2017) report that trees have the highest percentage uptake for Os; from the total
pollutant uptake, while green roofs and green walls had the highest rates of uptake for PM1o from the total
pollutants. Even though the ability of such NBS to remove pollutants is smaller than trees and vegetation
barriers (Abhijith et al., 2017), green walls specifically offer the advantage over other green solutions in that
they can be implemented over large vertical surfaces integrated in the urban fabric and therefore having
smaller spatial requirements (Ysebaert et al., 2021; Abhijith et al., 2017). Pollution removal depends on
many factors, including the vegetation’s macro- and microstructure, pollution levels, residence time within
a street, building height, surrounding urban infrastructure, vegetation cover and proximity to the pollutant
source (Ysebaert et al., 2021; Viecco et al., 2021). The study carried out by Viecco et al. (2021) suggests the
combination of green walls and green roofs in low-rise buildings.

NBS3 and NBS8 can have a direct impact on biodiversity with the creation of new habitat and connectivity.
Green Roofs can serve as habitat for plant and arthropod biodiversity (Ksiazek-Mikenas et al., 2018). Green
walls have been demonstrated to be a habitat that supports many biodiversity groups (Dover, 2015; Francis,
2011). Birds usually exploit different types of green walls for various reasons (including nesting, food, and
shelter) as reported by Chiquet et al. (2013), but in the particular study, they were never found on bare
control walls. Additionally, both interventions (NBS3 and NBS8) will have a direct impact on the Share of
green areas of the area due to the increase in vegetated surfaces.

To overcome land and resource constraints in some cities, but also to introduce green elements in high-
density urban areas, new innovative technologies for vertical gardens have been introduced in planning
and design solutions. Additionally, the concept of vertical farming is increasingly developing, thus, to reduce
the conventional space needed for the preparation of food, its transportation and storage (Avgoustaki and
Xydis, 2020) and for introducing the farming component in the very heart of urban areas. Vertical farming
solutions can be beneficial environmentally, socially, and economically (Kalantari et al, 2020), but also
enhance physical and mental health of citizens. In the case of Akti Dilaveri, the building green solutions in
private buildings (NBS3) and in commercial properties (NBS8) have no impact on Green Spaces per
inhabitant within the city (unlike the Share of green areas) since both are referring to private
establishments. However, a direct impact on Multifunctionality is expected and possibly an indirect impact
on Accessibility.
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From a social point of view, green roofs and vertical gardens on private buildings will contribute to the
demo site's landscape and will improve its aesthetics and users' quality of experience. Consequently, a
direct impact on these Concerns has been assumed for both NB3 and NBS8. However, it should be noted
that the landscape's intervention must fit the urban context to have a positive impact on the health and
well-being of the citizens. No impacts on any of the rest social Concerns is expected from the
implementation of these two solutions.

The implementation of such solutions either in private (e.g., NBS3 for the Piraeus demonstration site) or in
commercial properties (e.g., NBS8 for the Piraeus demonstration site) is not anticipated to have a direct
impact on any of the considered business Concerns. Yet, their application in private, as well as commercial
properties, is expected to have an indirect effect on job creation (and hence unemployment), since it
creates new needs for jobs related to their routine maintenance (e.g., clearing dead plants, pruning). In
some cases, green roofs could even create low-skill part-time jobs and enhance business activity if they are
used for rooftop agriculture (World Bank, 2021). For the Piraeus demonstration site, since this is not the
case, their indirect impact on business activity from their application in commercial properties (NBS8)
stems mainly from the overall increase in the attractiveness of the place/commercial property (e.g. a café
with an accessible roof garden). Additionally, an indirect impact on the Property value of residential
buildings could be expected from the implementation of such attractive elements on them.

The impact of the two identified NBS (NBS3 and NBS8) in Akti Dilaveri have very similar health and WB
impacts with one another as they are very comparable interventions. Their main difference lies in the fact
the that green roofs/walls in private buildings (NBS3) could encourage some mild physical activity, e.g.
gardening, from residents and therefore an indirect impact has been assumed for NBS3 and no impact for
NBS8. Accordingly, an indirect impact could also be expected for obesity with NBS3, but no impact on
diabetes as the link becomes weaker. No impact is selected for both these Concerns for NBS8. All the rest
impacts on health Concerns are the same; using the same rationale as with previous NBS groups examined
the following impacts were assumed, a direct impact on chronic respiratory diseases (mainly due to
improved air quality), an indirect on cardiovascular diseases, a direct impact on depression, as well as a
direct impact on CDs - Vector Borne Diseases (mainly due to improved drainage).

Bioretention areas/SUDS (NBS Group 4) (NBS1, NBS4)

Bioretention areas belong to softer approaches in managing stormwater complementing and augmenting
traditional grey infrastructure, also referred to as Sustainable Drainage Systems (SuDS) or Water Sensitive
Urban Design (WSUD). They have the function of intercepting stormwater runoff, slowing it down
(attenuation), facilitating its infiltration into the soil and treating stormwater flows by filtering the
pollutants (susDrain, 2022; World Bank, 2021). More specifically biofilters, or else stormwater biofiltration
systems or raingardens, focus on the quality improvement of the stormwater runoff.

WSUD in general provides a mechanism for retaining water in the urban landscape through stormwater
harvesting and reuse while also reducing urban temperatures through enhanced evapotranspiration and
surface cooling (Coutts et al., 2013). Some positive effect on local climate regulation could be expects and
therefore an indirect impact on Extreme Heat has been selected.

As mentioned, the main aim of the biofilters’ installation is the removal of unwanted substances from the
water and wastewater (Dey and Das, 2022). However, due to temporary deposition of water on the surface
and slow filtration, the biofilter can have an indirect impact on water resources through increased
infiltration and aquifer recharge. Treated water could also be used as a non-conventional water source for
various purposes, reducing surface and groundwater withdrawals in favour of rainwater. In some cases it
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could also be used for wastewater recycling reducing the use of potable water (Ruane et al., 2008). However
in Akti Dilaveri it is only used for treating stormwater runoff and thus an indirect impact on Water Scarcity
is expected.

Stormwater biofilters (bioretentions, raingardens) are soil-based filtration systems that contain a rich plant
community that enhances their physical, chemical, and biological treatment processes. They are widely
used in protection of waterways from polluted urban runoffs and have shown good performance in
removing various pollutants: nutrients and sediments (Bratieres et al., 2008), heavy metals (Lange et al.,
2020), but also some of the more emerging ones (organic and inorganic) (Zhang et al., 2014) including
pathogens (Jung et al., 2019). It should be noted that the full extent of biofilter performance is reliant on
the surrounding climate, especially rainfall patterns and temperature, but also on the selection of plant
species — as they play a key role in the treatment but show varying effects depending on different climatic
and environmental conditions. To ensure the most sustained biofilter performance under a range of
conditions it is recommended to use a mix of plant species (Fowdar et al., 2021). A direct impact on Water
Quality has been selected as expected, since this its main function and purpose for this case.

Even though the main purpose of the biofilter (NBS1) is to treat stormwater, it also has a significant impact
on reducing and delaying the urban runoff which is a consequence of urban flooding. Biofilters collect
rainwater from the surrounding impervious areas and through the infiltration process supported with
different biochemical processes remove the pollution from stormwater, but also mitigate and postpone
drained runoff, which finally results in the reduction of the load on the sewer system. The extent to which
biofilters can be effective in mitigating flooding, depends on their location and their relative area to the
catchment area, but also on the maintenance and proper design (Beryani et al., 2021). A direct impact on
Flooding has been selected assuming an appropriate biofilter design for the specific area.

As with all the rest of the identified interventions, no impact is expected on Wastewater Treatment as this
system has not been designed for such purpose.

An impact on Air Quality could be expect by NBS1 due to the introduction of the low vegetation of the
biofilter, however since it is not expected to have a large effect an indirect impact has been selected.

The implementation of biofilters that treat surface runoff (such as biofilter SUDS like curb extensions, bio-
swales, etc.) may enhance the general water quality of the canals by lowering the amount of nutrients and
pollutants that are dumped. The improvement in water quality will have a positive impact, especially on
the fauna and flora living in the canals and the adjacent areas. Furthermore, the vegetation (terrestrial or
aquatic) used for removal of nutrients/pollutants, may provide habitat for urban fauna, and enhance
connectivity in the local level (Levin and Mehring, 2015). Such SUDS features (incl. biofilters) can reduce
impacts on nearby natural areas and associated flora and fauna by improving water quality (Hostetler et
al., 2011). A direct impact on Biodiversity from the implementation of NBS1 is therefore expected.

The implementation of NBS1 will increase the percentage of green areas within the pilot area and a direct
impact has been selected.

Surface water treatment and natural biofilter diversify the range of urban waterscapes, and thus increase
spatial and aesthetical qualities of urban areas. As pointed out by Wilschut et al. (2013) a phytoremediation
can be integrated in urban design processes for improving polluted and deprived urban areas, and
consequently increase the quantity of urban public spaces and the number of its users. Therefore, a direct
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impact on both green space per inhabitant and Multifunctionality is assumed and an indirect impact on
accessibility.

Biofilters likewise other interventions to the landscape have the potential to improve both aesthetics of
the demo site and the quality of experience. In particular, they will allow for managing stormwater runoffs.
Part of the stormwater will be diverted into the biofilter, where it will flow through the vegetation and
temporarily pond on the surface, before slowly filtering down through the filter media. Therefore, the
visible upper part will potentially improve the aesthetics of the demo site. However, Li and Nassauer (2021)
point out that not all interventions to the urban landscape improve the quality of users' experience. That is
because in the urban context the environment is expected to meet certain norms and expectations. For
example, ""floodable" city parks and streets may be perceived as incompatible with public expectations that
urban areas should stay well-maintained and dry (Liao, 2012). Therefore, the design of the upper part of
the biofilter must be perceived as fitting to the local conditions. Otherwise, an objectively positive impact
on the environment might cause distress in users and consequently diminish the impact on the well-being.
Assuming that an appropriate design in implemented, an indirect impact on these two Concerns has been
selected. No impacts on any of the rest social Concerns is expected from the implementation of the biofilter
(NBS1).

Although the potential implementation of the biofilter (NBS1) has as its primary objective to improve the
seawater canal’s water quality through the management and treatment of the incoming stormwater runoff,
it is anticipated to also offer indirect additional benefits. Those benefits are anticipated to extend even
beyond the environmental scale, by for instance resulting in an increase of the neighbourhood property
values and the business activity due to the water pollution mitigation and the improvement of the overall
site attractiveness. The same applies to unemployment, on account of the improvement of the overall site
attractiveness which could generate economic opportunities, while on the other hand the introduction of
biofilters and consequently their management and long-term maintenance could potentially generate new
needs for specialised jobs (Kopsieker et al, 2021) involving expertise that the pertinent municipality (herein
the municipality of Piraeus) might not readily have. An indirect impact has been assumed for all three
business related Concerns.

Taking into account all impacts on the Concerns of the other four categories, the impact on the Health and
WB Concerns from the implementation of the biofilter (NBS1) was assessed. Even though there is not a
direct impact from NBS1 on physical activity as there is no shading involved, an indirect impact could be
assumed due to the improvement of the Canal's condition making it thus more pleasant to walk along it.
As per NBS3, this can be translated into an indirect impact for obesity and no impact on diabetes.
Furthermore, an indirect impact on cardiovascular diseases and chronic respiratory diseases could be
expected due to the reduction (indirect impacts) of associated risk factors. An indirect impact on depression
has also been assumed due to the overall improvement of living conditions (flooding reduction, biodiversity
increase), as well as aesthetics and quality of experience. The most important health benefits of the specific
intervention are the direct impact on CDs (elimination of alimentary infections and vector borne infections)
through the achieved pollution mitigation via treating the runoff entering the Canal, as well as stormwater
management. As Li et al. (2019) have shown stormwater biofilters that are designed to include a saturated
zone and carbon source are capable of meeting the recommended recreational use water quality
requirements (AUS standards) in relation to E.coli for the treated stormwater.
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Coastal canal ecological restoration (NBS Group 5) (NBS9)

Living seawalls (NBS9) is part of an overall approach/methodology to promote environmentally friendly
practices in harbours, also referred to as the green port/harbour concept, which aims at reducing
environmental pollution and enhancing the overall quality of ports’ surrounding area. The living seawalls
intervention specifically (SIMS, 2018; Living Seawalls, 2022), refers to the introduction of habitat enhancing
units in order to improve the ecological performance of artificial structures through ecological restoration,
adopting an eco-engineering approach. The pilot application of such practices in polluted areas of Piraeus
is considered of great interest.

NBS9 is an intervention specifically targeting the water quality improvement of the canal through its
ecological restoration. For this reason and the nature of the specific NBS its potential impacts are
concentrated around specific Concerns. No impact is expected from its implementation on many of the
environmental Concerns, including Extreme Heat, Water Scarcity, Flooding, Wastewater Treatment, Air
Quality, as well as on the Share of green areas.

The two environmental Concerns which is directly affecting are Water Quality and Biodiversity which are
also reflecting its objective and processes affected.

Coastal canal ecological restoration with green harbour elements/artificial structures that serve to support
different types of marine species and functions has a direct effect on marine Water Quality. By increasing
biodiversity, including addition of fauna and algae, green harbour elements can have a favourable effect on
the surrounding water quality by providing adequate (shaded and moist) and increased area to support
habitat of filtering organisms such as oysters and seaweeds — capable of nutrient bio-extraction among
other (Park et al., 2021). On the other hand, both oysters and seaweed may provide structured habitat,
food resources, and structures for enhanced reproduction and recruitment of aquatic fauna (Theuerkauf
et al., 2022), all leading to an increased biodiversity and habitat density, which in turn may result in
improved or diminished water quality (decreased oxygen, increased nutrient and carbon loads, decreased
pH), depending on the established ecosystem balance. However, good practices in using the green harbour
elements, should provide both increased biodiversity and improved water quality.

The implementation of NBS1 facilitates the creation of new habitat that supports different marine species
and functions. Adding fauna and algae contributes to accelerate the colonization of new organisms and
create the specific conditions for the development of marine biodiversity. The addition of these organisms
will indirectly also attract other fauna and flora, such as fish, due to the new conditions created of shelter,
shadow, and foraging opportunities (Chou, 2021a). It will be prudent to think of transforming it into a
“living” seawall or better, an eco-engineered zone that incorporates a complex of intertidal pools and
lagoons, in which coastal and nearshore habitats can be restored. This nearshore biodiversity reclamation
approach will help to restore ecosystem services over the long term and improve coastal area sustainability
(Chou, 2021b). Transplanting reef biota to the intertidal zone of seawalls, especially species with massive
and encrusting growth form, can be a successful way to restore the artificial coastal structures such as
vertical seawalls. This indicates that the transplantation of nursery-reared reef biota is a viable strategy that
enhances the ecological value of seawalls (Ng et al., 2015).

The evolution of marine engineering and creation of living seawalls has become an important step in
increasing a number of urban planning interventions for improvement of quality of coastal urban areas.
Besides essential ecological services, the coastal canal restoration can bring additional recreational,
commercial, and touristic activities (Dafforn, 2015), and thus improve the quality and multifunctionality of
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waterfront public spaces. As a result, a direct impact on multifunctionality has been selected and an
indirect impact on accessibility due to the possible upgrade of the area along the Canal. It is self-evident
that there is no impact on Green space per inhabitant.

Similar to other landscape interventions it will have a direct impact on the aesthetics of the demo space
and the quality of the users’ experience.

Related to business/local economy impacts, a similar approach described in previous interventions was
followed for identifying the expected benefits of NBS1. Initially, a direct impact on Business activity could
be assumed stemming from the new created activities and attractiveness of area around the Canal and
associated indirect impacts on Property value and Unemployment.

The exact same effects on physical activity (due to the improvement of the Canal's condition), obesity and
diabetes are expected from the implementation of NBS9 as with NBS1 (indirect, indirect and no impact).
Furthermore, an indirect impact on both chronic respiratory diseases and cardiovascular diseases has also
been assumed as a result of the increase in physical activity and just from being outside. A positive impact
on mental health can also be expected because of the overall improvement in the aesthetics and quality
of the users’ experience around the Canal area increasing the possibilities for spending time outdoors
(direct impact on depression). The improvement of the Canal’s water quality is also expected to have an
impact on CDs. These have been assumed as indirect since this intervention influences the water quality of
the water in the canal, not pollution mitigation to the water entering the canal like in the case of the biofilter
(NBS1).

Other NBS (NBS Group 6) (NBS6)

The waterfront mobiliary (NBS6) is a low-cost intervention, quite small-scale solution, supplementary in
character to other larger interventions with mostly social benefits. Within this context, no Impact is
expected for most environmental Concerns, including Water Scarcity, Water Quality, Flooding,
Wastewater Treatment and Biodiversity. 1t should be noted that unless recycled water is used for the
plants’ irrigation this intervention could be a consumer of potable water (small in scale however). The
introduction of shading also through plants could enhance the thermal comfort to some extent, therefore
an indirect impact on Extreme Heat has been selected. An indirect impact on air quality and the share of
green areas could also be assumed from the introduction of plants in the bench canopy design.

Use of urban furniture in open public spaces provides different social and compositional benefits to the
area. It increases the social interactions and supports accessibility and inclusiveness of open public spaces
(Mumcu and Yilmaz, 2016) (indirect impact). New design and technological solutions are enabling the
increase of functions of urban furniture elements, including shading and renewable energy (indirect impact
on multifunctionality).

Furthermore, waterfront mobiliary and sunflower benches in particular create the opportunity for older
citizens and users to maintain mobility and activeness. They make the public space more accessible and
inclusive for older people with varying needs and capacities, as well as people with disabilities. Which in
turn affects their health and well-being. Moreover, Ottoni et al. (2016) show that benches might be also a
vital space for neighbours’ social interaction and consequently improve the social cohesion of the local
community. This would lead to a direct impact on community engagement, along with direct impacts on
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both the aesthetics of the pilot area and the quality of the users’ experience. From a business/local
economy perspective, indirect impacts on Business activity and property value could be expected from the
overall area improvement, increase in functions, social mobility and interactions.

The main health & WB benefits of this intervention (NBS6) are associated with the possible positive impacts
on mental health and positive thinking, and indirectly, encourage residents spending more time outdoors
in pleasant surroundings and enhance social interactions. For this reason, a direct impact on depression
has been assumed. Since this intervention encourages spending more time outside, physical activity might
be indirectly influenced, and furthermore indirect associated benefits could also be expected on both
chronic respiratory diseases and cardiovascular diseases.

The expected impacts of the nine examined NBS on all euPOLIS Concerns, i.e. eight (8) environmental, three
(3) urban development, six (6) social, three (3) business, and (8) health and wellbeing Concerns, are shown
in summary in Table 15. In the following sections these assessments are entered into the online tool to
carry out the preliminary impact assessment.
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Table 15: Summary of NBS Assessment on euPOLIS Concerns

Environmental

Urban Develop.

Social

Identified Potential NBS

NBS3: Roof | NBS4: Planting of | NBS5: Tree NBS6: NBS8: Vertical

NBS1: / vertical | trees & shrubs for | shading on Waterfront NBS7: wall or/and roof NBS9:

Biofilter, NBS2: garden - shading bicycle car parks mobiliary Environmental garden - Green

surface water | Pocket private and pedestrian and (sunflower / Cultural commercial harbour
No| Concerns/Problems | treatment park buildings walkways buildings | benches, etc.) |route/pathway properties elements
1 Extreme Heat Indirect Direct Direct Direct Direct Indirect Indirect Direct No impact
2 Water scarcity Indirect Indirect Direct Indirect Indirect No impact Indirect Direct No impact

3 Water quality Direct Indirect Indirect Indirect Indirect No impact Indirect Indirect Direct
4 Flooding Direct Direct Direct Direct Indirect No impact Indirect Direct No impact

Wastewater

5 treatment No impact | Noimpact| No impact No impact No impact No impact No impact No impact No impact
6 Air quality Indirect Direct Direct Direct Direct Indirect Indirect Direct No impact

7 Biodiversity Direct Direct Direct Direct Direct No impact Direct Direct Direct
8| Share of green areas Direct Direct Direct Direct Direct Indirect Indirect Direct No impact

1 Accessibility Indirect Direct Indirect Direct Indirect Indirect Direct Indirect Indirect

Green space per

2 inhabitant Direct Direct No impact Direct Direct No impact No impact No impact No impact

3| Multifunctionality Direct Direct Direct No impact No impact Direct Direct Direct Direct

Community
1 engagement No impact Direct No impact No impact No impact Direct Indirect No impact No impact
Access to sport

2 facilities No impact Direct No impact Direct No impact No impact No impact No impact No impact
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Business

Health & WB

Identified Potential NBS

NBS3: Roof | NBS4: Planting of | NBS5: Tree NBS6: NBS8: Vertical
NBS1: / vertical | trees & shrubs for | shading on Waterfront NBS7: wall or/and roof NBS9:
Biofilter, NBS2: garden - shading bicycle car parks mobiliary Environmental garden - Green
surface water | Pocket private and pedestrian and (sunflower / Cultural commercial harbour
No| Concerns/Problems | treatment park buildings walkways buildings | benches, etc.) |route/pathway properties elements
Access to cultural
3 facilities No impact Direct No impact No impact No impact No impact Direct No impact No impact
4 Crime/Safety No impact | Noimpact| Noimpact No impact No impact No impact Indirect No impact No impact
5 Aesthetics Indirect Direct Direct Direct Direct Direct Direct Direct Direct
6| Quality of experience Indirect Direct Direct Direct Direct Direct Direct Direct Direct
1 Property value Indirect Indirect Indirect Indirect No impact Indirect No impact No impact Indirect
2 Unemployment Indirect No impact Indirect No impact No impact No impact No impact Indirect Indirect
3 Business activity Indirect No impact [ No impact Indirect No impact Indirect Indirect Indirect Direct
Chronic respiratory
1 diseases Indirect Direct Direct Direct Direct Indirect Direct Direct Indirect
Cardiovascular
2 diseases Indirect Direct Indirect Direct Indirect Indirect Direct Indirect Indirect
3 Diabetes No impact Indirect No impact Indirect No impact No impact Indirect No impact No impact
4 Obesity Indirect Direct Indirect Direct No impact No impact Direct No impact Indirect
5 Depression Indirect Direct Direct Direct Direct Direct Direct Direct Direct
6 Physical activity Indirect Direct Indirect Direct No impact Indirect Direct No impact Indirect
CDs - Alimentary
7 Infections Direct No impact | No impact No impact No impact No impact No impact No impact Indirect
CDs Diseases - Vector
8 Borne Diseases Direct Direct Direct Direct Indirect No impact Indirect Direct Indirect
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3.5.6 Evaluation of identified NBS

Following the assessment of the expected impacts of all identified NBS interventions (9 NBS in total) for all
defined euPOLIS Concerns (28 in total) by the WGs, all this information (included in Section 3.5.5) was
entered into the online tool in the form of the NBS impact matrix shown in Figure 30. Before proceeding
onto the final NBS assessment results for the case study according to the methodology described in Section
3.4, the application ratio (implemented as a penalty function) was revised for all interventions to account
for any constraints in the implementation of a specific NBS (e.g. technical, social, etc.). At the time of the
analysis it was known according to communications with the City of Piraeus that the implementation of
green roofs and vertical gardens in private buildings (NBS3) was considered challenging due to the
reluctance of residents in accepting such modifications in their buildings. This social constraint was taken
into account in the analysis by setting the specific application ratio equal to 0.9 (i.e. this is equivalent to
applying a small penalty on the specific NBS).

The final results of the NBS assessment are produced by the online tool in various forms. Figure 27 presents
the NBS overall performance table which includes the score of each NBS under each Category, as well as
the overall NBS score. The overall score for each NBS is also presented as a column chart (Figure 28). From
these results, it can be inferred that the NBS with the highest score, i.e. the most effective intervention in
addressing the site’s issues appears to be NBS2, the pocket park, in fact it has received quite a high score
in almost all Categories (except the Business/Economy). This top scoring NBS is followed relatively closely
by NBS4, the shaded pedestrian pathway and bicycle lane.

To obtain a better overview of the effectiveness of each examined solution with respect also to its
effectiveness in addressing any top priorities assigned for the particular site, the interventions along with
their overall efficiency scores are also presented against the defined top priorities, as this can be seen in
Figure 29. This type of overview is very useful in ensuring that the decision maker not only selects
interventions with a high overall score, but also a group of solutions that addresses the top site priorities
that have been identified through the urban planning process. Specifically, for the Akti Dilaveri case
according to the analysis carried out the most effective solutions appear to be NBS2 and NBS4, as already
mentioned. Each of these two NBS also addresses in a direct manner two top site priorities, Green space
per inhabitant and Extreme Heat. The third best intervention in terms of overall efficiency score is NBS7,
the environmental route/cultural pathway. However, the specific intervention does not address any of the
top site concerns in a direct way. This was expected, as the potential location is located in an existing green
area and therefore the impacts are not expected to be as large in comparison to other locations. As it can
be observed, only two interventions, NBS1 (biofilter) and NBS9 (green harbour elements/living seawalls)
address direct the third top site priority, the Water Quality Concern. Out of the two, NBS1 has the highest
overall efficiency score. Even though NBS1 and NBS9 are different types of NBS interventions and affect
quite different natural processes, i.e. the first has a positive impact on pollution prevention from urban
runoff, whereas the second on water quality improvement through ecological restoration, both can have a
positive impact on the improvement of the inland canal’s water quality. Especially if they are employed in
conjunction with one another, they could have a combined effect in tackling the canal’s water pollution
problem through different mechanisms.

The performance of each examined NBS under each Category is also presented in the form of spider

diagrams (Figure 31). The larger the area the spider diagram occupies the higher the efficiency of the
relevant NBS. It is apparent from these diagrams that the most effective interventions are NBS2, NBS4,
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NBS7 and NBS8, whereas the least effective one appears to be NBS6 (the bench). Finally one last type of
diagram is presented, containing more detailed information, in which the performance of a particular NBS
across each different Concern is shown. For the case of Akti Dilaveri some of the most effective in terms of
high score or in addressing top site priorities are shown in Figure 32 - Figure 36. Some useful insights can
also be drawn from these diagrams, for example it can be observed that NBS2 addresses the most Concerns,
whereas NBS9 the least out of all presented NBS. Despite the overall performance of NBS9 it is one of the
two solutions addressing the Canal’s water quality, a Concern that has been identified as a top site priority
and needs to be taken into account in the NBS selection process.

NBS Overall Performance

NES1: ngsg: | NBSURoof/ | NBS&Plantingof | NBSS:Tree |NBSS:Waterfront — NBSS: Vertical wall | NBISS:
N L e e e et e Al e e s
treatment park Ik ¥ building b etc) properties elements
Urban Score 8333 100.00 30.00 8333 86,67 3333 50.00 33.33 3333
Envirmmental 7632 8421 8289 8421 76.32 2105 55.26 9211 2632
Score
Social Score 18.18 9091 273 5455 36.35 5455 8818 36,36 36,36
L 50.00 10.00 36.00 20.00 0.00 20.00 1000 40.00 50.00
Score
s 50.00 8824 5294 6824 4118 3529 8529 44.12 50.00
Score
Overall Scare 56,03 8190 5500 7414 50.86 3276 5207 56,80 3879
Figure 27 NBS Assessment: NBS score per Category and overall score (online tool)
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Figure 28 NBS Assessment: Overall score/Efficiency Index per examined NBS (online tool)
NBS Performance Against Top Priorities
NBS (Descending Order) MBS Overall Score | Green space per inhabitant (C10) | Extreme Heat (C1) | Water Quality (C3)
NBS2: Pocket park 8190 Direct Impact Direct Impact Indirect Impact
NBS4: Planting of trees & shrubs for shading bicycle and pedestrian walkways 74.14 Direct Impact i irect | “ Indirect Impact
NBST: 6207 No Impact Indirect Impact Indirect Impact
NESS: Vertical wall orland roof garden - commercial properties 56,90 No Impact Direct (mpact |  Indirect Impact
NBS1: Blofilter, surface water treatment 56.03 Direct impact Indirect Impact irect Impact
MNES3: Roof !/ vertical garden - private buildings 55.09 No Impact mw Indirect Impact
NBSS: Tree shading on car parks and buildings 50.86 Direct impact * Directimpact Indirect Impact
NBS3: Green harbor elements. 3879 No Impact No Impact Direct Impact
NBSE: Waterfront mobiliary (sunflower benches etc) 3276 No Impact Indirect Impact Mo Impact

Figure 29 NBS Assessment: Overall NBS score/Efficiency Index and site top priorities addressed (online tool)

98



O,
L
Report on the performance assessment metrics, framework & certification
S Akti Dilaveri Piraeus
- A - t o 7 Main CAr
NBS Impacts Against Every Main Concern
NB53: Roof | | MES4: Planti f NB 56:
NES1: e SRS OT  yRss: Tree NESE: Vertical wall |  NBSS:
3 NES2: vertical trees & shrubs for 2 Waterfrant NEST: 4
Biofilter, X i shading on e . oriznd roof garden Green
# Concern Pocket garden - shading bicycle and muabiliary Environmental/Cultural X
surface water £ 3 car parks and - commencial harbor
park private pedestrian il [sunflower route/pathway i
treatment iz buildings properties elements
buildings walkways banches ete)
o sl (R : Diregt | . - oo : Indirzct
1 | Accescibility (C%) |iIndirsctimpact | Indirect Impact Direct impact Indirect Impact | Indirect Impact Direct Impact Indirect Impact
i Impact : Impact
Gr pace osl Direct
2 in::;it::?; TU-]I Diirect Impact ir\:L-ea;t Mo Imgact Direct Impact Direct Impact Mo Impact No Impact Mo Impact Mo Impact
Multifunchionali ki Direct
3 . unc_: poEINy Direat impact R Clireat Impact Mo impact Mo Impact Direct Impact Dirsct Impact Direct Impact i
(C11) impact Impact
. . Cirect B = "
4 reme Haat (C1) | Indissct Impact | | l Dirzat impact Direct Impact Direct Impact Indirect Impact Indirsct Impact Direct Impact Moo Impact
impact
Water So Indirect
5 = e‘_’ "tal’t:lty Indirect Impact _r gt Direct Impact Indirest Impact Indirect Impact Mo Impact Indirect Impact Direct Impact Mo Impact
c2) impact
Skl = Indireat | A ”
B | Water Quafny (T3} | Dirset Impact Nbiant indirzct Impact Indrect Impact Indr=ct Impact Mo Impact Indirzct lmpact Indirect lmpact
I t
; B Direct . . . . . -
T Direct impact | y Direct impact Dir=ct impact Indirect Impact Mo impact Indirect Impact Direct lmpsct Mo Impact
Impac
Nastswatr ]
8 1_‘ Sppian Na Impact g 5 No Impact No Impact Ha Impact Mo irmpact Mo Impact Mo Impact Mo Impact
Treatment Impact
A . . Direct < £ : 5
] Air Quslity (C8] | Indirsct impact Inspact Dirzat Impact Direct Impact Diireat Impact Indirect Impact Indirsct Impact Direct Impact Mo Impact
&]] Diract
10 | Biodwersay (C7) | Direct impact i Direat Impact Direct impact Direct Impact Mo impact Direct Impact 1 Impact i
Impact Impact
Share of Gres Direat
11 "::re g o e_~=r. Direct Impact e Dirzat impact Direct Impact Direct Impact Indirect Impact Indirect Impact Direct impact Mo Impact
Areas (CF) impact
Communiy Direct - -
12| _ e Mo Impact Mo Impact Impact W Impact Direct Impact Indirect Impact Mo Impact Mo Impact
Engagement (T12} impact
By = o Sport Diract
13 i 3_ H_D, No impact il Dirzot Inpact No Impact Mo Impact No Impact o Impact No impact
Faciiities {C13) Impact i
Access to Cukural Direct
14 A _J_u _a Na Impac res Mo Impact Mo impact Dim pact Mo Impact Mo Impact
Facilibes (C14) impact
13 Crime {C15) No Impact . 2l & N Impact No Impact N Impact No Impact Indirect Impact No Impact Moo Impact
Impsed
o 3 Direct , Y : :
16 | Assthetics (18} | Indirect Impact | | i Direct Impact Direct Impact Direct Impact Direct Impact % Impact Dirzct Impact
impact
Quality of ki
1T SRy Indirect impact R Direat Impact Dirzct impact Direct Impact Diract Impact Dirsct Impact Direct Impact
Experience {C17) impact
Froperty Valus Indiract
18 ropeﬁ: s Indirect Impact Ir mghl Indi Impact Indirect Impact Mo Impsct ect Impact Mo Impact Mo impact
{C18) impac!
Unemployment . Ho el .
13 i Indirsct Impact | | Indirect Impact Mo Impsict o Impact Mo Impact Mo Impact Indirect Impact
(o1 impact : & Impact
Rl Na A . .
20 indirsct Impact Impact Nao impact Indrect Impact Na Impact Indirect Impact Indirzct lmpact Indirect lmpact
I t
: Direct : 3 : = Indirect
2 & Indirect impact Dlireat Impact Direct impact Diirect Impact Indirect Impact Direct Impact Direct Impact
5 . - impact Impact
Diszzzas (C21)
Cardivascular | . Direct | . . . . . Indirzct
22 : P Indirect impact Indirect Impact Direct impact Indirect Impact | Indirect Impact mpact Indirect lmpact
Diz=zzas (CI2Z) impact Impact
. e Indirect : . e
23| Disbetes (223} No Impact ; i No Impact Indirect impact Hlo Impact Mo Impact Indérect Impact Mo Impact Moo impact
Impac
G Direct : ¥
24 Indi pact et Indirect Impact Direct Impact N Impact Mo Impact % Impact Mo Impact
ki Dirgct
23 | Depression (C25) | indisset impact Irec:l Dlireat Impact Direat impact Diirect Impact Direct Impact Direct Impact Direct Impact i
Impact
Physical Actwit Diract
28 45 cj E ki \pact b indirect Impact Direct Impact Mo Impact ect Impact mpact Mo Impact
{C28) impact :
CDs - Ameniar H Indirect
a7 ‘z - .-,-,? = " Direct Impact | 3 Ne Impact Mo Impact Na Impact Mo Impact Mo Impact Mo Impact e
Infections (C27 impact Impact
28 £ Ve Home Direat Impact Hiceat Diireat Impact Direct Impact Indreet Impact Mo Impact Indirsct lmpact Direct lmpact et
Disssszes (C25) |~ PR mpact B sl IHRE RORAg MPAE SRR AR Ne HPAE Impact

Figure 30 NBS Assessment: Assessed NBS Impacts against Concerns following their input in the online tool
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Figure 31 NBS Assessment: Spider diagrams on the NBS performance across euPOLIS Categories (online tool)
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NBS1: Biofilter, surface water treatment
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Figure 32 NBS Assessment: Performance of NBS1 across euPOLIS Concerns (online tool)

NBS2: Pocket park
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Figure 33 NBS Assessment: Performance of NBS2 across euPOLIS Concerns (online tool)

NBS4: Planting of trees & shrubs for shading bicycle and pedestrian walkways
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Figure 34 NBS Assessment: Performance of NBS4 across euPOLIS Concerns (online tool)
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NBS8: Vertical wall or/and roof garden - commercial properties
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Figure 35 NBS Assessment: Performance of NBS8 across euPOLIS Concerns (online tool)

NBS9: Green harbor elements
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Figure 36 NBS Assessment: Performance of NBS9 across euPOLIS Concerns (onllne tool)

NS Performance

102



e

Report on the performance assessment metrics, framework & certification

3.6 Evaluation Indicators

3.6.1 Overview

An initial version of the euPOLIS Els were developed to facilitate the evaluation of implemented NBS in WP4
(D4.1) by euPOLIS WGs with the support of Task 8.1. In total 80 Els were defined as suitable to assess
different direct and indirect impacts NBS can have in terms of PH & WB and they fall into the five euPOLIS
categories. Els assess NBS performance and effectiveness by using the appropriate data that is collected by
monitoring or can be calculated by modelling. The process of assessment of the multi-dimensional impact
of the implemented NBS includes quantifying Els prior and after the implementation of NBS and then
comparing values at these two stages. How Els are identified together with details on the main data sources
used for their quantification is documented in D4.1 and D4.2, with the latter containing the description of
the euPOLIS Livability model used for social impact assessment. The work carried out within Task 8.1 is a
continuation and refinement of the overall methodology and framework development, which also includes
the Els selection methodology and pilot site tailor-made indicator list as described in the following sections.

3.6.2 Consideration of gentrification risk

There is vast evidence which focuses on the positive aspects of introducing NBS, introducing new and
improving the quality of existing green (and blue) spaces in the city, eventually resulting in cities being
healthier (i.e. Triguero-Mas et al., 2015), more livable (i.e. Wolch et al., 2014), and with more climate-
emergency resilient neighbourhoods (i.e. Bozovic et al., 2017). The effects to the local community may
include increasing social cohesion (Jennings and Bamkole, 2019), civic engagement (Fisher, Svendsen, &
Connolly, 2015), and a sense of place (Anguelovski, 2014; Teig et al., 2009), which are all considered as
positive outcomes. However, increasing quality of open spaces inevitably brings increase in property prices
(increasing attractiveness, increasing space multifunctionality, etc.) which attracts more affluential
residents and in turn is a gentrification force that leads to physical, political, or cultural displacement of
long-term residents of low family income (Anguelovski et al., 2022).

Environmental, ecological or green gentrification i.e. process which occurs when environmentally based
planning leads to exclusion and displacement of less affluential inhabitants, is definitely one of the very real
potential risks related with the NBSs implementation, and as such is recognized by the euPOLIS project.
Further, it is concluded that the gentrification process needs to be addressed with measures to decrease
the negative effects (as suggested by Section 5.4 in D3.2) and monitored.

However, it is acknowledged that there is no universal approach of quantifying gentrification risks, as the
socio-economic matrix in which demo-site interventions are implemented in FR cities varies greatly and
goes far beyond the local scale (it includes macroeconomic processes on the city level as well). Additionally,
gentrification is a process happening on a timescale greater than the project duration, and some easily
quantifiable indicators may be misleading (either showing very high or very low gentrification). It should be
noted that the type of socio-economic data gathered in FR cities varies extensively in both time and space
resolution (data either does not exist, is of small spatial resolution, or is old), as per D3.2, which also
influences the success of providing quantified measures of the gentrification process (trends and risks).

Nevertheless, the extent of gentrification risks introduced by the implemented NBS will be evaluated on
the sites, as it was already recognised in a baseline overview in D3.2, that in most of the euPOLIS demo
sites this risks are moderate to high: (1) high due to the scope and modernisation in around both sides in
Belgrade, (2) high due to the attractiveness and central position for the site in tddz, and (3) moderate in
Mikrolimano and Akti Dilaveri due to potential changes in the business activity. In Ralleion school in Piraeus
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and Gladsaxe, green gentrification is expected to be low: in the former due to the fact that upgrades in the
school site are considered to have limited effects on the surrounding property prices, and in the latter due
to it being a dedicated social housing site without any intent from the Municipality to change. The
evaluation process will be based on the best available data, with qualitative measures tailored to the site
and its users. It will be based on expert analysis of the broader area of the site and include the following as
direct measures of gentrification:

e percent of residents from a non-vulnerable ethnic group

e percent of residents with a university degree or higher

e percent of residents classified as having a professional occupation
e percent of residents classified as having a high income

e percent of residents not classified as being below the poverty level
e percent of households paying above median value in rent

and indirect measures through increased business activities, property rent rates, and property values.

3.6.3 Selection methodology of Evaluation Indicators

The process of selecting relevant Els that need to be quantified for a demo-site where NBS interventions
are planned to be implemented, depends on the evaluation goals. There are two groups of evaluation goals:

e (A) evaluating how well an NBS is addressing the main site Concerns and
e (B) evaluating a user predefined cluster of indicators.

The first option (A) is a logical continuation of the process of NBS selection suited to address the identified
main site concerns (see Section 3.4), which provides a quantifiable evaluation of the process. The second
option (B) provides a more customised approach to selecting Els, where the user can choose to evaluate all
Els that have a common tag representing an important aspect. Identified significant predefined clusters

include “Sustainability”, “Circularity”, “Livability”, “Wellbeing”, and “Digital”, since all of them fall under
euPOLIS project objectives.

As described in D4.1, the euPOLIS indicators framework is tightly interrelated with the main planning
system of euPOLIS — the GDPM, which on the other hand represents a systematic process of defining
developers’ goals, identifying available resources, and ensuring full participation of relevant stakeholders.
This is emphasised again, as the process of developing sets of Challenges and Themes (and Goals, Subgoals
and Targets of GDPM), is an iterative one performed until participants are satisfied with the outcome. The
inherent outcome of the process is that the developed Els are closely related to Challenges and Themes,
and through which Els can be mapped to Cls. However, instead of mapping one set of indicators to the
other, a more systematic process is developed, through which Els are related to the main site Concerns in
all the five euPOLIS categories (Table 16). In this way, Els can be used to evaluate how well a site
Concern/problem is addressed by the implemented NBS interventions (option A).

The process of assigning Els to a particular Concern, and vice-versa, is iterative, based on literature review,
expert knowledge and already established connections between: (1) Els and Challenges and Themes (D4.1),
(2) main Cls with Challenges and Themes (Table 4) and (3) main Cls with Concerns (Table 4). The resulting
connections between Els and main site Concerns, are presented in Annex 7.3. The matrix in Annex 7.3
indicates whether it is mandatory (x) or optional (o) to quantify a particular El in order to evaluate how well
a certain Concern is addressed by an implemented NBS intervention.
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Table 16 euPOLIS Evaluation indicators (Els) relations to Challenges & Themes and Concerns (Italic font = optional)

D4.1 .. Related euPOLIS Challenges GO
Category El name Definition Concerns &
Code or Themes
Add-ons
Th li ffect/air t t
Air Temperature reduitcizz Icr;guie;(; /zlr: I\TI?Spdel:Z tuorean Climatic resilience/ UHI, C1, C22.C26
42 Reduction / Air . . v L Thermal comfort & Air C17,C21, C25
: increase in evapotranspiration and/or . L
Cooling ) Cooling Livability
shading.
Universal Thermal UTCI provides a human-based Climatic resilience/ UHI, C1, C22.C26
43 . representation of the environment Thermal comfort & Air C17,C21, C25
Climate Index (UTCI) . L
temperature. Cooling Livability
Avoided dditional . .
volded oradditiona The avoided or additional net energy . . .
net energy . . Climatic Resilience / Energy C1
44 _ consumption (or GHG emissions) due to . L L
consumption (or GHG . ) Consumption/GHG emissions | Sustainability
o NBS implementation
emissions)
Water Management / Water C2
. Percentage of locally sourced water - .
Site Water Autonomy . Availability & Consumption C1
45 (rainwater, recycled water, etc.) to cover . . .
for NBS I (Circular Economy / Water | Sustainability
the irrigation needs of the NBS . .
Reuse) Circularity
Water Management / Water C2
Potable water savings (Potable) water savings due to NBS Availability & Consumption C1
46 . . . . .
/ Water reuse implementation (Circular Economy / Water Circularity
Reuse) Sustainability
(Additional) Percentage of additional wastewater Wefter.Management/ C5
47 Wastewater . Sanitation/Wastewater
treatment accomplished by NBS c27
Treatment Coverage Treatment
745 Wastewater (and Percentage of on-site wastewgter (and Circular Economy / Water cs
(= 48 stormwater) stormwater) managed locally instead of
GJ . Reuse c27
£ managed on site centrally
c
= - -
2 . Decre_ase of probab!llty and seve_rlty of Water Management/ Runoff Cc4
> 49 |Flood risk factor (FRF)| flooding caused by implementation of . . c28
c & Flooding / Urban Drainage o
i} NBS Livability
Ratio between the water volume drained
50 Runoff coefficient from the NBS and the volume of Water Management / Urban c4
- Drainage
precipitation
e Relative diff bet the infl
Mitigation of the e M.E I grence. etween e.ln. ow Water Management / Urban C4
>l urban runoff peak peak rainfall intensity peak multiplied by Drainage Sustainabilit
P NBS area) and drained discharge peak. & y
Relative diff bet the ti
Delay of the urban elative I. erence between the ime Water Management / Urban
52 when the inflow peak occurs and the . C4
runoff peak . . Drainage
time when discharge peak occurs
C3,C27,C28
53 Water quality - wWaQl of freshwater streams, or Water Management / Water Livability
general compound index for stormwater. Quality Wellbeing,
Digital
Exposure to noise pollution is the C22,C25
54 Exposure to noise | proportion (%) of population exposed to | (environmental) Pollution / Livability
pollution noise levels (Lpeny) above 55 dB, before Noise pollution Wellbeing,
and after NBS implementation. Digital
Concentrations values for up to five key C6, C21, C22,
European Air Quality pollutants fjeterrr?lne the index Ie?'vel.that (environmental) Pollution / €26
55 Index reflects air quality at each monitoring Air Qualit Cc25
station. The index corresponds to the ¥ Wellbeing,
poorest level for any of five pollutants. Digital
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Related
D4.1 S Related euPOLIS Challenges
Category El name Definition Concerns &
Code or Themes
Add-ons
The NDVI is an indicator of greenness Access to ecosystem c7
56 | Average NDVI values based on the land surface reflection of services/ Green space C8, C22, C25
& visible (red) and near-infrared parts of availability and/or Livability,
the spectrum. accessibility Digital
. . . A surface arranged in a manner providing
Biologically active .
57 space (de-sealed natural plant vegetation and/or Access to ecosystem services c7,C28
P area) rainwater infiltration and retention and ¥ c8
maintaining soil vitality.
A rapid screening method used to
. characterize microbial communities of . - .
Community level . . . Integrity (or Biodiversity Cc7
. . . different habitats, ranging between . .
58 | physiological profiling ) loss/habitat fragmentation)/ c28
(CLPP) sediments to seawater and between Soil vitalit Sustainabilit
oligotrophic groundwater to soil and v 4
fertilizers
% of biomass reuse Be-use of b|<?mass / nutrlen.ts/ . Circularity
59 . sediments obtained from the site as a Circular economy S
on site . . . Sustainability
side effect of its maintenance.
Plant & animal An overview of the species diversity, . s . C7,C28
. e Integrity (or Biodiversity
richness of selected | with distinctions able to be made across . . c25
60 L . . . loss/habitat fragmentation)/ o
native indicator taxonomic groups if multiple groups can e Livability
. Soil vitality .
species be covered. Wellbeing
. . . . . Cc7
61 Changes |r? habitat Area covered by high quallt'y habitats / Circular economy 22, C25
quality total area of the site o
Livability
A t (%) of bl t . - .
mount (%) of blue space. (water Integrity (or Biodiversity c8
R elements such as ponds, basins, creeks, . )
62 |Blue space availability o loss/habitat fragmentation) / C22, C25
streams, lakes, wetlands...) within 1 km Species diversit Livabilit
of the participant’s home P v v
Connectivity of urban Connectedness (structural and/or Iosl:/t:agk::gt(?rraBﬁ(::;rtsig) / ¢/, C8
63 y functional) of habitat patches for . g . C10, C22, C25
green spaces . Habitat type creation and L
humans and other species . Livability
restoration
The ability to reach and access green Access to ecosvstem Cc8
spaces determined by the distribution of . ¥ C10, Cc22,
Green space . . services/ Green space
64 - green spaces (walking distance to - C25, C26
accessibility availability and/or L
nearest green space (meters)) and accessibilit Livability
easiness of their access v Wellbeing
. . . . . Integrit Biodi it
Changes in Habitat Change in habitat area proportion " egr! v (or Bio |ver§| Y
e ) . ) ~ | loss/habitat fragmentation) / c7
65 Diversity (Habitat | evaluated with Shannon-Wiener diversity ) . -
o ) . Habitat connectivity and Livability
Unit diversity) index .
reduced fragmentation
. . . C11, C16
Derelict land Area of reclamation of derelict and/or . . .
. . . Multifunctionality; Safety C15,C18
reclaimed for NBS contaminated land (brownfields) o
Livability
P ti f th f blue-
Quantity of blue- roportion of the area of blue-green L c8, C10, C11
. spaces, including open space, public Multifunctionality; BGS
green space as ratio . . C6, C16, C25
. space, urban greenery, ponds and public Planning Approach L
to built form . . Livability
park to the built area at the demo-site.
Perceived quality of - . Multifunctionality; Cs8, C10, C11,
This indicator reports perceptions of . .
urban green, blue space quality of NBS - attractiveness of Accessibility; Safety; Identity; Cil6
and blue-green paceq y - BGS Planning Approach; C17,C25
the area for a specific use. . o
spaces Density Livability
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D4.1 . Related euPOLIS Challenges
El name Definition Concerns &
Code or Themes
Add-ons
This indicator represents a quantification
of the number of demo-site users, Multifunctionality; C11
69 Recreational value of | visitors or recreational activities within | Accessibility; Safety; Identity; | C8, C10, C13,
green space an open, greenspace or blue-green space BGS Planning Approach; C17,C26
in order to evaluate an increase in Density Livability
recreational benefits as a result of NBS.
Material used It assesses whether the construction
coherence (Amount materials used currently and after . . . C11, C16
. . : . Multifunctionality;
of sustainable interventions are coherent or not with . . C1
70 . . . Accessibility; Safety; Identity; L
materials used for local climate conditions and natural BGS Planning Aooroach: Sustainability,
interventions within | materials and if they produce negative g App ! Circularity
the demo-site) impacts on landscape perception.
Multifunctionality It assesses whether the open spaces Multifunctionality: C11
and flexibility of (public and private) at the demo-site . v . C13, C14,
71 . e L Accessibility; Safety; Identity;
functional use of have the flexibility of changing its . C15, C16, C20
. BGS Planning Approach; L
open space functional use. Livability
Interaction between It assesses whether the interaction Multifunctionality: C11
72 | building's street level | between the buildings at the street level Accessibility: Safety: Idyéntit .| €8 €9, (10,
and open spaces and open spaces of the demo-site Y Y & C17
Access to public
amenities and ease of
hi
. reac |r1g (aer Share of population (% of people) with Multifunctionality; C9, C13,C14
interacting with) . . .
73 . improved access to at least one type of | Accessibility; Safety; Identity; C11,c17
destinations or ublic amenity within 500m Demograph Livabilit
activities distributed P ¥ ' graphy y
in the proximity to
the demo-site
Total proportion of a defined area of the co ci1
74 Demo-site area demo site devoted to roadways for Multifunctionality; C6' c17
devoted to roads motorized vehicle use only (ratio or Accessibility; Safety; S
. Livability
fraction)
. . . C9, C11
Demo-site area Total proportion of a defined urban area . . .
L Multifunctionality; Ce,C17
75 devoted to clean devoted to bike lines, or another clean - .
. . . Accessibility; Safety; Sustainability,
transport vehicle use only (ratio or fraction) R
Livability
Sustainable urban
(street) lighting N C11
. ” - P f urban light | ts at . ) .
76 (multifunctionality resenceo :P:eilr:arfo—sli:i elements 4 Multifunctionality; Safety; C15,C17
day and night) at the Livability
demo-site
77 Obstacles in the use | Presence of obstacles in the use of the Safety; Accessibility; Cc9
of the open space open spaces in the area of demo-sites Demography C16,C17
Urban furniture Presence of urban furniture and c11
78 equipment at the elements for protection from adverse Safety; Identity; Impact c16. C17
demo site sensations and from transport accidents ’
. s Cl1
Preservation of This indicator assesses the extent to C14 C16
cultural heritage and which preservation of local cultural . / /
79 . . . . . Identity; Safety; Impact C17,C18
presence of unique heritage is considered during NBS o
. . . . Sustainability,
spatial elements interventions on the demo-site R
Livability
. L . . Multifunctionality; C11
Scenic sites and A scenic site or a landmark - viewpoint . .
80 landmarks created | where it is possible to enjoy the view of Accessibility; Safety; Identity; | C14, C16,
P Joy Impact 17, C18
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D4.1 - Related euPOLIS Challenges | _ Reiated
Category El name Definition Concerns &
Code or Themes
Add-ons
the area of demo-site or the area Livability
surrounding demo-site valued.
definet 25 iengagement rom soci a1z c17, s
17 | Perceived loneliness S &8 . Friendliness; Social Cohesion Livability,
ties, institutional connections, or .
. L Wellbeing
community participation.
C12, C13,
Leisure Time The Leisure Time Satisfaction (LTS) can C14, C1s,
18 | Satisfaction Measure be defined as subjective assessment of | Friendliness; Social Cohesion; C17,C26
(LTS) the quality of leisure time (Francken and | Willingness to participate | C11, C22, C25
Van Raaij, 1981). Livability,
Wellbeing
Perceived safety of Self-reported perceptions of C15
19 | the neighbourhood neighbourhood/community crime and Safety Livability
(feeling) safety. Wellbeing
Perceived safety of Self-reported experience of being a C15
20 | the neighbourhood victim of a crime, traffic accident, or Safety Livability,
(experience) violence in the neighbourhood. Wellbeing
Presence of different age, gender and ci2
minority groups resenci ;)fg eople with €9, €13, C17,
21 Friendliness S y group ,.p p p Friendliness Cc25
disabilities, low-income and high-income L
sers Livability
' Wellbeing
C9, C26
. Easi f hing the NBS pl !
22 Walkability asflcr:sfst? kl;?liacolrngubl‘iec tranFs) a;i on Accessibility c17
» 0¥ P P Livability
©
i P ived lity of . . C1e, C17
3 ereetve qua.| ve Self-reported perception of maintenance . .
A 23 space and its Friendliness; Safety C11
) of the space. L
maintenance Livability
C17
The emotional, cognitive and C12 C16. C25
24 Place attachment behavioural bond that people develop | Sense of place; Friendliness Li’vabillity
with places Wellbeing
P ived hi . . C12,C17
erceived ownership The extent to which the NBS project has .
of space and sense of . . . . Sense of place; Social C25
25 ) contributed to increasing consciousness ) .
belonging to the . > Cohesion Livability
. of citizenship. .
community Wellbeing
Grounded in mutual trust, describes
community’s ability to create change and C12
26 Collective efficacy exercise informal social control (i.e., Social Cohesion Sustainability,
influence behaviour through social Wellbeing
norms).
Refers to the strength of relationships
and the sense of solidarity among C12
27 Community social members of a community — the sense of Sense of place: Safet C25
cohesion collective commitment to carry ‘costs’ place; ¥ Sustainability,
(financial, social, emotional, or Wellbeing
otherwise) to assist others.
Th ti f residents involved i
Involvement of € propgr |on_o. re§| ents nvo Ve. n Willingness to participate; C12
. . the public participation processes in a Lo . L
28 citizens in . S ) Activation in participatory | Sustainability,
- given municipality per 100 000 residents .
participatory process ver year process Wellbeing
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Related
D4.1 S Related euPOLIS Challenges
Category El name Definition Concerns &
Code or Themes
Add-ons
. . The indicator is defined in t f th - .
Diversity of e- indicator s ge |n<? n erms orthe Willingness to participate; C12
. mix of stakeholders involved in a co- L - . -
29 |stakeholders involved . Activation in participatory | Sustainability,
in the proiect production process, based on the rocess Wellbein
proj backgrounds and sectoral logics. P g
Invol t of The extent to which the NBS project h
nyc? vement o ¢ ex_en ownie . -e . project has Willingness to participate; C12
citizens from led to increased participation by groups o L. . -
30 . . Activation in participatory | Sustainability,
traditionally excluded of people who are typically not well .
. . process Wellbeing
groups represented in society.
The political trust comprises evaluations
Trust in the decision- | of the trustworthiness of governmental . C12
. . . o Strengthening local .
31 | making procedures decision-making and decision-makers, community ties: Friendliness Sustainability,
and decision-makers | based on three dimensions: perceived ¥ ! Wellbeing
competence, benevolence, and integrity.
Environmental awareness based on
three di ions: k i
Sustainability . ree. imensions nowmgne_ss . Sustainability,
32 . (information and knowledge), attitudes Environmental awareness .
consciousness . . Wellbeing
(personal attitudes), and behaviour (pro-
environmental behaviour).
The number of new jobs created at the
demonstration site (e.g. in site Site related business C19, C20
33 | Number of new jobs maintenance, security, businesses initiatives - opportunities for C25
operating at the demonstration site) businesses Wellbeing
after the NBS implementation
P t f P t f ' ted at th
grcen age o _new ercentage o .new_Jobs created at the Site related business €19, C20
jobs addressing demonstration site after the NBS - .
34 - - . . initiatives - opportunities for Cc25
unprivileged social implementation that address . .
L . businesses Wellbeing
groups unprivileged social groups
C hensi iti
Change in the The percentage change in the residential | . ompre ensn{e pos! |v.e.
residential / business | property sale prices in the proximity of impact from business activity
roperty sale prices | the demonstration site. The percentage on neighborhood; NBS's c18
35 p perty . p . o P g which contribute to the Ci6
in the proximity of change in the business property sale . . .
. L o increased neighborhood Wellbeing
the demonstration prices in the proximity of the .
. . . value - surrounding property
site demonstration site
" value
é Number of new Site related business
= businesses . initiatives - opportunities for C19, C20
4 . . Th ber of b ted . . y
S 36 established in € number ornew usmes.seS c.rea € businesses; Comprehensive | C11, C18, C25
o around the demonstration site e .
proximity to positive impact from Wellbeing
demonstration site business on neighbourhood
Creation of the livable and
Change in the vibrant. urban sp.aces
. . conducive to business Cc20
number of visitors at | The percentage change in the number of L .
37 . .. . . activation; Comprehensive C11,C12,
the demonstration visitors at the demonstration site e
site positive impact from C17,C18
business activity on
neighbourhood
Comprehensive positive
impact from business activity
Value of food / plants ) . : on neighbourhood; NBS's C20
Indicator of d t It . . ! o
38 produced at the neica orF) . emo site urban agriculture which contribute to the Sustainability,
. . potential impact on local economy . . . .
demonstration site increased neighbourhood Circularity
value - surrounding property
value

109



<4
Report on the performance assessment metrics, framework & certification
Related
D4.1 S Related euPOLIS Challenges
Category El name Definition Concerns &
Code or Themes
Add-ons
Site related business
initiatives - opportunities for
Private financing . . : . . businesses; City providing
Private financing available either on . . . Cc20
39 attracted to the . S financial support to private
. . demo site or on any other city site Cc19
demonstration site start-ups and NBS-related
businesses (primarily those
enhancing WB)
Annual maintenance . . . . L
. . Evaluation on city savings from biomass . Sustainability
40 | savings from biomass . Circular Economy (E) . .
recycling Circularity
reusage
Annual maintenance
savings from . . .
. . Evaluation of capital and running costs L
rainwater harvesting . ) . Sustainability
41 savings produced by rainwater Circular Economy (E) . .
and / or grey water . . Circularity
harvesting and grey water recycling
treatment and
reusage
Physiological
Indicators for physical
activities Physiological measurement involves the Phvsical activity. Risks for C21, C22,
1a Physical Activity; |direct or indirect observation of variables y. . v . C23,C24,C26
. . - Respiratory Diseases, Risks
1 1b Heartrate; 1c attributable to normative functioning of ) ) Cc25
. for Cardiovascular diseases, .
Blood Oxygen system and subsystems in the human Diabetes tvpe 2. Obesit Wellbeing,
Saturation; 1d Sleep body. ype < ¥ Digital
quality; 1le Stress
levels
Significant emotional events that a user
experience: the type (e.g. happy/sad), C25
. the duration, ti dint ity of th C17
2 Emotional events © duration, ime a.n " 0.3n5| vy ortne Mental health .
event as well as the intensity and what Wellbeing,
triggered the user to experience such an Digital
event.
)
‘% Outdoor Physical activity as self-reported C21, C22,
o Level of outdoor participation in organized or unorganized . - C23, C24,
5 3 . L. ) Physical activity
= physical activity sport or exercise, outdoors, at least once C25, C26
< a week. Wellbeing
= Level of depression Measure of the negative emotional €25
o 4 anxiet anF:j stressl states of depression ganxiet and stress Mental health c19
= y P ’ ¥ ’ Wellbeing
% Visual access to ereen Self-reported amount of green space in C25
o 5 & the view from windows at home and the Mental health C9, C10, C21,
space . .
frequency of looking at the view. c22
Prevalence is a measure of the burden of
Prevalence of allersic allergic respiratory diseases in a
6 . . g population in a given location and at a | Risk for Respiratory Diseases c21
respiratory diseases . . .
particular time, as represented in a count
of the number of people affected.
Prevalence of Prevalence is a measure of the burden of
smoking and smoking in a population in a given o1
7 prevalence of location and at a particular time, as Risk for Respiratory Diseases
. C22, C25, C26
exposure to represented in a count of the number of
secondhand smoke people affected
Prevalence is a measure of the burden of Risks for Cardiovascular
Prevalence of L L . ) A C22
8 - hypertension in a population in a given diseases, Diabetes type 2,
hypertension . . . . c26
location and at a particular time, as Obesity
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D4.1 S Related euPOLIS Challenges
Category El name Definition Concerns &
Code or Themes
Add-ons
represented in a count of the number of
people affected.
Prevalence is a measure of the burden of
Prevalence of dlabfetes ina populat_lon in e? given BISkS for C_ardlovascular 3
9 . location and at a particular time, as diseases, Diabetes type 2,
diabetes . ) c26
represented in a count of the number of Obesity
people affected.
Prevalence is a measure of the burden of
obesity in a population in a given Risks for Cardiovascular 24
10 | Prevalence of obesity location and at a particular time, as diseases, Diabetes type 2,
. i C22, C23, C26
represented in a count of the number of Obesity
people affected
Prevalence is a measure of the burden of
Prevalence of arrhythm|as ina populétlon |n_ a given BISkS for C_ardlovascular 2
11 ) location and at a particular time, as diseases, Diabetes type 2,
arrhythmias . . c26
represented in a count of the number of Obesity
people affected.
ssseserment of shel averelstandard o cts, c24,
12 Quality of life . -, Wellbeing C25, C26
living, or their ‘personal assessment of .
. . . Wellbeing
life satisfaction
. . C21, C22,
Extent to which the NBS project and
. . o . C23, C24,
13 Healthy lifestyle associated activities serve to promote a Wellbeing 25 C26
healthy lifestyle among local residents Wellbeing
Life satisfaction (Diener, Emmons,
Larsen, & Griffin, 1985) is a cognitive,
Satisfaction with Life Judgmental proc'ess based on a . C25
14 (SWL) comparison of one’s current state of Wellbeing Cc19
affair with a standard that each Wellbeing
individual sets for him or herself (i.e., not
externally imposed).
Health Related HRQoL refers to the cognitive appraisal C21, C22,
15 Quality of Life which a respondent makes about the Wellbein C23, C24,
(HR\:IOL) impact their health has on their daily life g C25, C26
(Yin 2016). Wellbeing
C10, C22,
16 Connectedness to Sense of connectedness and oneness to Wellbeing; Environmental C25, C26
nature nature. awareness (S) Wellbeing
Livability
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The process of selecting Els that can provide a quantification on how well the implemented NBS address
the main site Concerns has the following three steps:

eEstablishing relationship between Els and main site Concerns
eRelationship matrix in Annex 7.3 can be used
J
N
e|dentifying the monitoring prioritisation rank based on site Concern priority and expected NBS impact on it
eUse the monitoring decision support matrix (Table 17)
J
~
*Apply decision rules to determine whether an El is X mandatory or O optional and its prioritisation rank
eUse decision rules example (Table 18) )

Step 1 complete with results is presented in the matrix included in Annex 7.3. However, if new Els are
introduced (e.g. local tailor-made through participatory processes) then it is necessary to establish their
relations to the main site Concerns (or if new site Concerns are identified, it is necessary to find their
relations with Els).

Table 17 Monitoring decision matrix based on the expected NBS impact and site concern evaluation with the
prioritisation rank in brackets ()

NBS impact
Site concern evaluation Direct impact Indirect impact No impact
High priority _ Yes (3) No
Moderate priority Yes (2) Yes (4) No
Low priority Optional (5) Optional (6) No
Not a problem Not necessary _ No

The monitoring prioritisation rank (Step 2) presented in Table 17 is following a simple logic of NBS impacts
and Concern priorities: (1) direct > indirect impact and (2) high > moderate > low priority. Concerns which
are not a problem are not considered as necessary for monitoring, and if an NBS has no impact, it makes
no sense to monitor it in that respect.

Step 3 requires deciding whether a certain El is to be monitored based on its relations to multiple Concerns,
which, on the other hand, may present different priorities for a particular demo-site. The logic for deciding
(Table 18) is the following: (1) mandatory > optional and (2) highest rank wins. The logic of Step 3 translates
into checking the following for each El:

(1) is it mandatory for any of the concerns?

(2) if YES, then the results is X (it is mandatory) and the rank is corresponding to the highest ranked
Concern for which it is mandatory e.g. X(2) for El_3 (Table 18) means that it is mandatory to monitor
if it is decided to monitor NBS with direct impact on a moderate priority Concern (DIRECT and
MODERATE PRIORITY are derived from Table 17).

(3) if NO, is it optional for any of the concerns?

(4) If YES (optional), then the result is O (it is optional) and the rank is corresponding to the
highest ranked concern.

(5) if NO (neither mandatory nor optional), then the El is not considered for monitoring.
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Table 18 Decision rules on selecting Els based on their relationship with Concerns (mandatory/optional) and monitoring
prioritisation rank from Table 17 with an example

Rule 1 Mandatory (x) > Optional (o)
Rule 2 Highest rank wins
Concerns

C1|C2|C3|C4|C5|C6|C7|C8
rank |(1){(2)](3)](4)[(1)](2)[(3)](4)|Result

c w El_1 [x o) o |x X(1)  [NBS with direct impact on a high priority concern - indicator(s) mandatory

2 § El_2 o |o o |o |o O(1) |NBS with direct impact on a high priority concern - indicator(s) optional

3 S El_3 X o X X(2) NBS with direct impact on a moderate priority concern - indicator(s) mandatory

ug:, E El_4 X |X X X(2) NBS with direct impact on a moderate priority concern - indicator(s) mandatory
EI 5 |o [o |o [x X(4) NBS with indirect impact on a moderate priority concern - indicator(s) mandatory

The second option (B) of selecting Els is quite straightforward: a user just decides on a predefined cluster
of indicators which is grouped with relations to a certain “Add-on”, which provides a list of Els. It should be
noted that evaluating “Livability”, “Wellbeing”, “Sustainability”, etc. is not site (nor NBS) specific, but an
identical group of Els that is evaluated for all sites according to the project/analysis objectives.

3.6.4 Methodology Application in Akti Dilaveri

To demonstrate the applicability of the proposed methodology for the selection of Els, this section presents
its application in one the euPOLIS sites in Piraeus — Akti Dilaveri and is a continuation of the site screening,
preliminary NBS impact assessment and evaluation of identified NBS (Section 3.5).

The assumption has been made that a total of five NBS are selected which have the most effectiveness for
the specific site: NBS1: biofilter, NBS2: pocket park, NBS4: planting of trees and shrubs for shading bicycle
and pedestrian walkways, NBS8: vertical walls or/and roof garden, and NBS9: green harbour elements. The
aforementioned NBS are shown in Table 20 together with decision results on the necessity for monitoring
according to how well they (NBS) are addressing the site-specific Concerns. The decision result is obtained
from the methodology presented in Section 3.6.3, i.e. using the decision matrix from Table 18 with the
expected impacts each NBS will have on the prioritised Concerns (Table 19). Once Table 20 results are
applied to the relationship matrix in Annex 7.3 together with Step 3 (Section 3.6.3), the Els get ranked
according to the necessity for monitoring as shown in Table 21. The results of selecting Els for NBS1, NBS2,
NBS4, NBS8 and NBS9 are shown in Annex 7.3.
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Table 19 Akti Dilaveri potential NBS with their expected impact on site concerns and concern priority

Identified Potential NBS

NBS1: Biofilter, surface

NBS4: Planting of trees &
shrubs for shading bicycle

NBS8: Vertical wall or/and
roof garden incl. greywater
recycling - commercial

NBS9: Green

No Concerns/Problems Priority water treatment NBS2: Pocket park | and pedestrian walkways properties harbor elements
Cl Extreme Heat High Indirect Direct Direct Direct No impact
Cc2 Water scarcity High Indirect Indirect Indirect Direct No impact
= [C3 Water quality High Direct Indirect Indirect Indirect Direct
g C4 Flooding High Direct Direct Direct Direct No impact
£
E C5| Wastewater treatment Low No impact No impact No impact No impact No impact
C6 Air quality High Indirect Direct Direct Direct No impact
Cc7 Biodiversity High Direct Direct Direct Direct Direct
C8 Share of green areas High Direct Direct Direct Direct No impact
< § C9 Accessibility High Indirect Direct Direct Indirect Indirect
§ g IC10| Green space per inhabitant High Direct Direct Direct No impact No impact
3 C11 Multifunctionality Moderate Direct Direct No impact Direct Direct
IC12| Community engagement High No impact Direct No impact No impact No impact
IC13| Access to sport facilities High No impact Direct Indirect No impact No impact
.‘_g IC14| Access to cultural facilities High No impact Direct No impact No impact No impact
Q
’ C15 Crime/Safety Low No impact No impact No impact No impact No impact
C16 Aesthetics High Indirect Direct Direct Direct Direct
C17| Quality of experience High Indirect Direct Direct Direct Direct
w [C18 Property value Moderate Indirect Indirect Indirect No impact Indirect
[
§ C19 Unemployment High Indirect No impact No impact Indirect Indirect
C20 Business activity Moderate Indirect No impact Indirect Indirect Direct
Chronic respiratory
21 diseases High Indirect Direct Direct Direct Indirect
IC22| Cardiovascular diseases High Indirect Direct Direct Indirect Indirect
o 23 Diabetes High No impact Indirect Indirect No impact No impact
g c24 Obesity High Indirect Direct Direct No impact Indirect
=
:é C25 Depression High Indirect Direct Direct Direct Direct
C26 Physical activity High Indirect Direct Direct No impact Indirect
Communicable Diseases -
C27| Alimentary Infections Moderate Direct No impact No impact No impact Indirect
Communicable Diseases -
C28| Vector Borne Di: Moderate Direct Direct Direct Direct Indirect
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Table 20 Akti Dilaveri case: potential NBS, concern priority, and concern monitoring result for each potential NBS

Identified Potential NBS

NBS4: Planting of trees &

NBS8: Vertical wall or/and
roof garden incl. greywater

NBS1: Biofilter, surface shrubs for shading bicycle recycling - commercial NBS9: Green
No Concerns/Problems Priority water treatment NBS2: Pocket park | and pedestrian walkways properties harbor elements
Cl Extreme Heat High Yes(3) Yes(1) Yes(1) Yes(1) No
C2 Water scarcity High Yes(3) Yes(3) Yes(3) Yes(1) No
= C3 Water quality High Yes(1) Yes(3) Yes(3) Yes(3) Yes(1)
g C4 Flooding High Yes(1) Yes(1) Yes(1) Yes(1) No
;% C5| Wastewater treatment Low Not necessary Not necessary Not necessary Not necessary Not necessary
C6 Air quality High Yes(3) Yes(1) Yes(1) Yes(1) No
Cc7 Biodiversity High Yes(1) Yes(1) Yes(1) Yes(1) Yes(1)
Cc8 Share of green areas High Yes(1) Yes(1) Yes(1) Yes(1) No
. § C9 Accessibility High Yes(3) Yes(1) Yes(1) Yes(3) Yes(3)
§ g IC10| Green space per inhabitant High Yes(1) Yes(1) Yes(1) No No
a c11 Multifunctionality Moderate Yes(2) Yes(2) No Yes(2) Yes(2)
IC12| Community engagement High No Yes(1) No No No
IC13| Access to sport facilities High No Yes(1) Yes(3) No No
.‘_g IC14| Access to cultural facilities High No Yes(1) No No No
A C15 Crime/Safety Low Not necessary Not necessary Not necessary Not necessary Not necessary
Cl6 Aesthetics High Yes(3) Yes(1) Yes(1) Yes(1) Yes(1)
C17| Quality of experience High Yes(3) Yes(1) Yes(1) Yes(1) Yes(1)
w [C18 Property value Moderate Yes(4) Yes(4) Yes(4) No Yes(4)
[
§ C19 Unemployment High Yes(3) No No Yes(3) Yes(3)
C20 Business activity Moderate Yes(4) No Yes(4) Yes(4) Yes(2)
Chronic respiratory
c21 diseases High Yes(3) Yes(1) Yes(1) Yes(1) Yes(3)
IC22| Cardiovascular diseases High Yes(3) Yes(1) Yes(1) Yes(3) Yes(3)
o 23 Diabetes High No Yes(3) Yes(3) No No
g C24 Obesity High Yes(3) Yes(1) Yes(1) No Yes(3)
=
is C25 Depression High Yes(3) Yes(1) Yes(1) Yes(1) Yes(1)
C26 Physical activity High Yes(3) Yes(1) Yes(1) No Yes(3)
Communicable Diseases -
C27| Alimentary Infections Moderate Yes(2) No No No Yes(4)
Communicable Diseases -
IC28| Vector Borne Di Moderate Yes(2) Yes(2) Yes(2) Yes(2) Yes(4)
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Table 21 Evaluation indicators that need to be monitored at Akti Dilaveri with ranking

X(1): NBS has a direct impact on a high priority Concern — indicator(s) that are mandatory

Flood risk factor (FRF), Runoff coefficient, Mitigation of the urban runoff peak, Delay of the urban runoff peak, Water quality
—general, Average NDVI values, Biologically active space (de-sealed area), Community level physiological profiling (CLPP), Plant
& animal richness of selected native indicator species, Changes in habitat quality, Blue space availability, Connectivity of urban
green spaces, Green space accessibility, Changes in Habitat Diversity (Habitat Unit diversity), Quantity of blue-green space as
ratio to built form, Perceived quality of urban green, blue and blue-green spaces, Recreational value of green space

O(1): NBS has a direct impact on a high priority Concern —indicator(s) that are optional
Connectedness to nature

X(2): NBS has a direct impact on a moderate priority Concern — indicator(s) that are mandatory

Derelict land reclaimed for NBS, Material used coherence (Amount of sustainable materials used for interventions within the
demo-site), Multifunctionality and flexibility of functional use of open space, Interaction between building's street level and
open spaces, Demo-site area devoted to roads, Demo-site area devoted to clean transport, Sustainable urban (street) lighting
(multifunctionality day and night) at the demo-site, Urban furniture equipment at the demo site, Preservation of cultural
heritage and presence of unique spatial elements, Scenic sites and landmarks created

0O(2): NBS has a direct impact on a moderate priority Concern —indicator(s) that are optional
(Additional) Wastewater Treatment Coverage, Wastewater (and stormwater) managed on site

X(3): NBS has an indirect impact on a high priority Concern — indicator(s) that are mandatory

Air Temperature Reduction / Air Cooling, Universal Thermal Climate Index (UTCI), Avoided or additional net energy
consumption (or GHG emissions), Site Water Autonomy for NBS, Potable water savings / Water reuse, Exposure to noise
pollution, European Air Quality Index, Access to public amenities and ease of reaching (and interacting with) destinations or
activities distributed in the proximity to the demo-site, Obstacles in the use of the open space, Leisure Time Satisfaction
Measure (LTS), Walkability, Perceived quality of space and its maintenance, Place attachment, Perceived ownership of space
and sense of belonging to the community, Number of new jobs, Percentage of new jobs addressing unprivileged social groups,
Number of new businesses established in proximity to demonstration site, Physiological Indicators for physical activities (1a
Physical Activity; 1b Heartrate; 1c Blood Oxygen Saturation; 1d Sleep quality; 1e Stress levels), Emotional events, Level of
outdoor physical activity, Level of depression, anxiety and stress, Visual access to green space, Prevalence of allergic
respiratory diseases, Prevalence of smoking and prevalence of exposure to secondhand smoke, Prevalence of hypertension,
Prevalence of obesity, Prevalence of arrhythmias, Healthy lifestyle, Satisfaction with Life (SWL), Health Related Quality of Life
(HRQol)

O(3): NBS has an indirect impact on a high priority Concern — indicator(s) that are optional

Perceived loneliness, Friendliness, Community social cohesion, Annual maintenance savings from rainwater harvesting and /
or grey water treatment and reusage, Prevalence of diabetes

X(4): NBS has an indirect impact on a moderate priority Concern — indicator(s) that are mandatory
Change in the residential / business property sale prices in the proximity of the demonstration site, Change in the number of
visitors at the demonstration site, Value of food / plants produced at the demonstration site, Private financing attracted to
the demonstration site

O(4): NBS has an indirect impact on a moderate priority Concern — indicator(s) that are optional

None

3.6.5 Other topics & Future work

The list of Els developed so far in the project (D4.1) is seen as a living document that will be updated and
customised based on stakeholders’ interests and requirements. A whole new group of socio-cultural Els is
expected to be developed on a very local scale and tailor-made to community’s needs as part of the
participatory processes described in D4.3, including the activities of Eco-Edu Hubs, even after the
implementation of NBS interventions at the sites. However, the developed methodology presented in this
document is robust enough that it is expected that the new Els can easily be incorporate.

The work that commenced here related to El mapping under the so-called “Add-ons” category, which
includes Sustainability, Circularity, Livability and Wellbeing, will be further enriched to include more
clusters, such as Health, Recreation, Urban water cycle, or some other type which deems important to the
stakeholders and decision makers.
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Clustering of different types of indicators, especially the ones which come from different categories, or
have different units, requires their normalisation in a similar manner to the normalisation and scoring of
Cls described in detail in Section 3.2.3. Normalisation guidelines will be included in the following
deliverables of WP8 (presumably D8.2) and will come as a result of the development of the methods and
algorithms (encapsulated into analytics) that will allow for the calculation of the indicators of T8.1 from the
data collected or computed. Visualisation of clustered and normalised indicator groups will be done with
the use of spider diagrams, similar to Figure 31 of the preliminary NBS impact assessment and to Figure 37
from the analysis carried out in D5.6 that estimated Els related to urban water through model simulations.

Scenario4 ®Scenario3 MScenario 2 ®Scenario 1

Site NBS Water Autonomy
1.00

Green Surfaces/Spaces Water Reuse

Wastewater
treated/managed locally

Runoff coefficient

Stormwater
treated/managed locally

Figure 37 Example of a spider diagram with Els related to urban water from D5.6
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4 Overall euPOLIS NBS Assessment Framework

Figure 38 shows the overall euPOLIS NBS Assessment Framework and how this has been conceptualised in
different analysis stages. This framework has started being implemented across the different euPOLIS WPs
and will continue to do so throughout the duration of the project.

The Site Screening through the estimation of main Cls and Concerns for severity assessment (Step 1)
together with the preliminary NBS impact assessment to obtain an initial scoring and ranking of effective
NBS (Step 2) are the main two pillars of the developed NBS Preliminary Selection Methodology/Tool and
are explained in detail in Sections 3.2, 3.3 and 3.4. The initial identification of possible (NBS Step 2) is carried
out through the urban planning process, the GDPM methodology, described in detail in WP6. The in-depth
evaluation and selection of NBS interventions (Step 4) is performed and explained in WP6 and WP7, in some
cases using tools described in WP5. The methodology regarding the selection of Els (Step 5) is explained in
detail in Section 3.6 and will be carried out in WP7 and the subsequent tasks of WP8. Finally, the NBS
Deployment and Monitoring (Step 6) and the NBS Performance Evaluation (Step 7) are going to be carried
out in WP7 and WP8.

e Site Screening // data collection, stakeholder consultations, estimation of Cis & Concerns -
Assessment of Problem Severity (Step 1 NBS Identification Methodology) — Identification of
most important issues affecting the site

e |dentification of potential NBS interventions // Urban Planning Processes, e.g. GDPM
methodology, stakeholder/expert consultations, co-building process

* Preliminary NBS Impact Assessment on Concerns
* NBS Scoring and Ranking according to effectiveness in addressing the identified site Concerns
* First selection of effective NBS

¢ In-depth NBS evaluation (e.g. simulations) of selected NBS
* Final NBS Selection & Design

* Selection of Els - tailor-made list for each site // According to: a) expected NBS impacts on
Concerns, b) various potential co-benefits (sustain., circul.) & other important aspects (livability, WB) |

* NBS Deployment and Monitoring (Els)

) '/« NBS Performance Evaluation based on Els -- site-specific

Figure 38 Conceptualisation of the euPOLIS NBS Assessment Framework
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5 Conclusions

The present deliverable report presents the overall euPOLIS Assessment Framework that will provide the
structure for facilitating the evaluation of the implemented NBS in euPOLIS pilots. Since the euPOLIS
evaluation framework is related to work spanning across many different WPs and project stages the analysis
carried out within Task 8.1 attempted to provide an overall structure and methodological framework that
identifies and describes the interconnections between the different WPs and the tasks that have been or
need to be carried out within each WP/Task. This framework provides the methodological foundation upon
which all the activities related to the evaluation of the euPOLIS solutions can be based on. In addition, and
indeed beyond the planned task aims, the work carried out within this task also provides the overall
methodology for pilot site screening, needs assessment, NBS and evaluation indicator selection,
complementing other activities, procedures, and tools within euPOLIS, i.e. proposing thus an integrated
assessment methodology supporting NBS analysis and deployment in a structure manner from start to
finish.

Within this context as part of Task 8.1 an innovative, yet simple, methodological framework has been
developed for providing a quick assessment of candidate NBS interventions at a specific site through a
preliminary multi-dimensional impact analysis based on a standardised site screening process using readily
available data. A major benefit of the methodology is that it provides a quantifiable analysis, i.e. it is not
based solely on subjective criteria and best practices, complementing and augmenting therefore the
implementation of other important urban planning practices and tools. As a result, it is considered that it
provides a useful decision support methodology and tool for the preliminary site-specific selection of
effective NBS, through intervention scoring and ranking, prior to any in-depth analysis and modelling that
might be carried out for the final selection and NBS design.

The methodology was applied successfully as a proof of concept to one euPOLIS pilot site, Akti Dilaveri in
Piraeus, and important conclusions were deducted. It is expected that this methodology will be applied in
most euPOLIS pilot sites within subsequent work (presumably as part of WP7). Within T8.1 the
aforementioned methodology has also been developed as an online tool, which will become available to
urban planning practitioners, city representatives and other relevant stakeholders to assist them with the
NBS planning framework. This is a first version of the decision support tool and potential improvements, as
well as further aspects of interest could be incorporated in the future, according also to stakeholder
comments and project needs that might arise during its implementation to other pilots.

Furthermore, a comprehensive El selection methodology was developed that will inform the design of
effective impact evaluation systems and eventually facilitate the assessment of the multi-dimensional
impacts of the deployed NBS, as well as the evaluation of resulting co-benefits and other significant aspects
related to PH & WB. This methodology comprises a systematic process with which Els are connected to Site
Concerns (also closely related to Challenges and Themes) which are used initially for the identification of
appropriate NBS that mitigate the corresponding issues. Therefore the connecting link between the two
methodologies developed within Task 8.1 are the site Concerns and to demonstrate this integrated
approach the El selection methodology was also applied on the same selected case study building upon the
results of the NBS Preliminary Selection Tool.

The overall euPOLIS Assessment Framework and its individual components are going to be thoroughly
tested during the staged implementation in the euPOLIS pilots, particularly within Tasks 8.2 and 8.3, during
which important insights and additional needs are expected to arise leading to its further development.

119



e

Report on the performance assessment metrics, framework & certification

6 References

Alcock, 1., White, M.P., Wheeler, B.W., Fleming, L.E., & Depledge, M.H. (2014). Longitudinal Effects on Mental Health
of Mov- ing to Greener and Less Green Urban Areas. Environmental Science & Technology, 48, 1247-1255. PMID:
24320055, d0i:10.1021/es403688w.

Alexander, K., Hettiarachchi, S., Ou, Y. and Sharma, A., (2019). Can integrated green spaces and storage facilities
absorb the increased risk of flooding due to climate change in developed urban environments?. Journal of
Hydrology, 579, p.124201, https://doi.org/10.1016/j.jhydrol.2019.124201.

Alvey, A. A. (2006). Promoting and preserving biodiversity in the urban forest. Urban forestry & urban greening, 5(4),
195-201.

Anguelovski, 1. (2014). Neighborhood as Refuge: Environmental Justice, Community Reconstruction, and Place-
remaking in the City, MIT Press.

Anguelovski, 1., Connolly, J. J. T., Cole, H., Garcia-Lamarca, M., Triguero-Mas, M., Baro, F., ... Minaya, J. M. (2022).
Green gentrification in European and North American cities. Nature Communications, 13(1), 3816.
https://doi.org/10.1038/s41467-022-31572-1

Ascenso A., Augusto B., Silveira C., Rafael S., Coelho S., Monteiro A., Ferreira J., Menezes I., Roebeling P., Miranda A.l.,
(2021), “Impacts of nature-based solutions on the urban atmospheric environment: a case study for Eindhoven,
The Netherlands”, Urban Forestry & Urban Greening, Volume 57,126870, ISSN 1618-8667,
https://doi.org/10.1016/j.ufug.2020.126870

Atkins, S., Husain, S., Storey, A., (1991). The influence of street lighting on crime and fear of crime. Crime Prevention
Unit Paper No. 28. Home Office, London.

Attica Region, (2015). Regional Strategy for the Social integration and Poverty Eradication. Systematic recording of
existing conditions, version 1.3, report in Greek, Athens, Greece.

Avgoustaki, D.D., Xydis, G. (2020) How energy innovation in indoor vertical farming can improve food security,
sustainability, and food safety? Advances in Food Security and Sustainability, 5, 1-51.

Baki, S., Niadas, I., Manouri, S., Bouziotas, D., Tsattalios, S., Makropoulos, C. (2022) D5.6: Metabolism-based NBS
Planning and Simulation Toolkit, WP5 — Technologies to support development of NBS in the cities, euPOLIS project
deliverable, 31/08/2022.

Barredo, J.I., de Roo, A., Lavalle, C. (2007). Flood risk mapping at European scale, Water Science and Technology, 56
(4), pp. 11-17.

Bathrellos, G.D., Karymbalis, E., Skilodimou, H.D., Gaki-Papanastassiou, K., Baltas, E.A., (2016). Urban flood hazard
assessment in the basin of Athens Metropolitan city, Greece, Environ. Earth Sci., 75 (4), p. 319.

Beryani, A., Goldstein, A., Al-Rubaei, A.M., Viklander, M., Hunt Ill, W.F. and Blecken, G.T., (2021). Survey of the
operational status of twenty-six urban stormwater biofilter facilities in Sweden. Journal of Environmental
Management, 297, p.113375, https://doi.org/10.1016/j.jenvman.2021.113375.

Bliss D.J., Neufeld R.D., Ries R.J. (2009) Storm water runoff mitigation using a green roof. Environ Eng Sci 26 (2):407-
417.

Bockarjova M, Botzen WJW, van Schie MH, Koetse MJ. Property price effects of green interventions in cities: A meta-
analysis and implications for gentrification. Environmental Science and Policy, 112: 293-304, 2020.

BoZovic, R. Maksimovic, C., Mijic. A., Smoth, K.M., Suter, |., & Van Reeuwijk, M. (2017). Blue Green Solutions, A Systems
Approach to Sustainable, Resilient and Cost-Efficient Urban Development; Climate_KIC, EIT, European Institute for
Innovation and Technology.

Bozovic, R., Maksimovic, C.. Mijic, A. Smoth, K.M., Suter, I. Van Reeuwijk, M. (2017). Blue Green Solutions, A Systems
Approach to Sustainable, Resilient and Cost-Efficient Urban Development; Climate_KIC, EIT, European Institute for
Innovation and Technology.

120



O,
O,
L

Report on the performance assessment metrics, framework & certification

Bratieres K., Fletcher T.D., Deletic A., Zinger Y. (2008) Nutrient and sediment removal by stormwater biofilters: A large-
scale design optimisation study, Water Research, 42 (14), pp. 3930 — 3940 DOI: 10.1016/j.watres.2008.06.009
Carrus, G., Scopelliti, M., Lafortezza, R., Colangelo, G., Ferrini, F., Salbitano, F., ... Sanesi, G. (2015). Go greener, feel
better? The positive effects of biodiversity on the well-being of individuals visiting urban and peri-urban green
areas. Landscape and Urban Planning, 134, 221-228.
https://doi.org/https://doi.org/10.1016/j.landurbplan.2014.10.022

Chiquet, C., Dover, J. W., & Mitchell, P. (2013). Birds and the urban environment: the value of green walls. Urban
ecosystems, 16(3), 453-462

Chou, L. M. (2021a). Chapter 5: Enhancing Marine Biodiversity with Artificial Structures.

Chou, L. M. (2021b). Chapter 8: “Living” Coastal Protection and Nearshore Biodiversity Reclamation. In Sustaining
Tomorrow via Innovative Engineering (pp. 291-310).

Cohen-Shacham, E., Walters, G., Janzen, C., & Maginnis, S. (2016). Nature-based solutions to address global societal
challenges. IUCN: Gland, Switzerland, 97, 2016-2036.

Cook, E. M., Hall, S. J., & Larson, K. L. (2012). Residential landscapes as social-ecological systems: a synthesis of multi-
scalar interactions between people and their home environment. Urban Ecosystems, 15(1), 19-52.

Coutts AM, Tapper NJ, Beringer J, Loughnan M, Demuzere M., (2013), “Watering our cities: The capacity for Water
Sensitive Urban Design to support urban cooling and improve human thermal comfort in the Australian context”,
Progress in Physical Geography: Earth and Environment. 2013;37(1):2-28. doi:10.1177/0309133312461032.

Daffron, K.a., Glasby, T.M., Airoldi, L., Rivero, N.K., Mayer-Pinto, M., Johnston, E.L. (2015) Marine urbanization: an
ecological framework for designing multifunctional artificial structures. Frontiers in Ecology and the Environment,
13(2), 82-90.

Davis M, Naumann S. Making the Case for Sustainable Urban Drainage Systems as a Nature-Based Solution to Urban
Flooding. In: Kabisch N, Korn H, Stadler J, Bonn A. (eds) Nature-Based Solutions to Climate Change Adaptation in
Urban Areas. Theory and Practice of Urban Sustainability Transitions. Springer, 2017. https://doi.org/10.1007/978-
3-319-56091-5_8

Dey P. and Das D., (2022). Chapter 12 - Research and implementations of biofiltration for sustainable water treatment
(in:) Shah M., Rodriguez-Couto S., Biswas J., 2022 (eds). An Innovative Role of Biofiltration in Wastewater
Treatment Plants (WWTPs), Elsevier,

Diener, A., Mudu, P. (2021) How can vegetation protect us from air pollution A critical review on green spaces’
mitigation abilities for air-borne particles from a public health perspective — with implications for urban planning.
Science of The Total Environment, 796, 148605.

Domaradzka,A. ,Biesaga, M., Domaradzka, E. & Kotodziejczyk, M. (in press) The Civil City Framework for the
Implementation of Nature-Based Smart Innovations: the Right to a Healthy City Perspective. Sustainability

Donabedian, A. (1966). Evaluating the quality of medical care. The Milbank memorial fund quarterly, 44(3), 166-206.

Dover, J. W. (2015). Green infrastructure: incorporating plants and enhancing biodiversity in buildings and urban
environments. Routledge.

EC (2021). Evaluating the impact of nature-based solutions: A handbook for practitioners. European Commission,
Directorate-General for Research and Innovation, European Union. https://doi.org/10.2777/244577

EEA (2017). Percentage of green urban areas in EU-27 core cities, maps and graphs, European Environment Agency
(EEA), https://www.eea.europa.eu/soer/data-and-maps/figures/percentage-of-green-urban-areas-1.

EEA (2020). Surface area of publicly accessible green space per inhabitant in core cities, maps and graphs, European
Environment Agency (EEA), https://www.eea.europa.eu/data-and-maps/figures/surface-area-of-publicly-
accessible.

EEA (2020b). Urban adaptation in Europe: How cities and towns respond to climate change, Report No. 12/2020,
European Environment Agency (EEA), Denmark. https://doi.org/10.2800/324620

121



O,
O,
L

Report on the performance assessment metrics, framework & certification

Elmaghraby, M., (2019), “Urban Pocket Parks Promoting Quality of Life and Mitigating UHI Impacts — A Case Study of
“Al Zawya Al Hamra” District”, Journal of Urban Research, 34(1): 56-77. doi: 10.21608/jur.2019.85996.

European Commission (2012). Communication from the Commission to the European Parliament, the Council, the
European Economic and Social Committee and the Committee of the Regions. A Blueprint to Safeguard Europe’s
Water Resources. COM (2012)673 final

European Environment Agency (EEA), (2012). Urban adaptation to climate change in Europe. Challenges and
opportunities for cities together with supportive national and European policies, Report No 2/2012, 143p.,
Copenhagen, Denmark.

European Environment Agency (EEA), (2018). Unequal exposure and unequal impacts: social vulnerability to air
pollution, noise and extreme temperatures in Europe, Report No 22/2018, 97p., Copenhagen, Denmark.

European Environment Agency (EEA), (2019). Use of freshwater resources in Europe, Indicator Assessment,
https://www.eea.europa.eu/data-and-maps/indicators/use-of-freshwater-resources-3/assessment-4.

European Environment Agency (EEA), (2022a). Europe’s air quality status 2022, 2021-provisional data. Available from
https://www.eea.europa.eu/publications/status-of-air-quality-in-Europe-2022.

European Environment Agency (EEA), (2022b). Air quality statistics, Key air quality statistics for the main air pollutants,
AQ eReporting - Annual statistics. Available from https://www.eea.europa.eu/data-and-maps/dashboards/air-
quality-statistics.

Eurostat (2022). Persons at risk of poverty or social exclusion by age and sex. Dataset and Indicator 2015-2020,
Available in: https://ec.europa.eu/eurostat/databrowser/view/ilc_peps01n/default/map?lang=en

Fanourgiakis, J., and Kanoupakis, E. (2016). An Assessment of the Results of European Parliament Elections in Greece
and European Union Under the Shadow of Economic Crisis. International Journal of Health Services, 46(4), 642-
655. Retrieved August 1, 2021, from https://www.jstor.org/stable/48512998.

Fischer, E. M., and Schar, C., (2010), Consistent geographical patterns of changes in high-impact European heatwaves,
Nature Geoscience, 3(6) 398-403.

Food and Agriculture Organization of the United Nations (2002). Pressure-State-Response Framework and
Environmental Indicators.

Fowdar H., Payne E., Schang C., Zhang K., Deletic A., McCarthy D. (2021) How well do stormwater green infrastructure
respond to changing climatic conditions? Journal of Hydrology, 603, art. no. 126887 DOI:
10.1016/j.jhydrol.2021.126887

Francis L.F.M. & Jensen M.B., (2017), “Benefits of green roofs: a systematic review of the evidence for three ecosystem
services”, Urban Forestry & Urban Greening, Volume 28, Pages 167-176, ISSN 1618-8667,
https://doi.org/10.1016/j.ufug.2017.10.015

Francis L.F.M. & Jensen M.B., (2017), “Benefits of green roofs: a systematic review of the evidence for three ecosystem
services”, Urban Forestry & Urban Greening, Volume 28, Pages 167-176, ISSN 1618-8667,
https://doi.org/10.1016/j.ufug.2017.10.015.

Francis, R. A. (2011). Wall ecology: A frontier for urban biodiversity and ecological engineering. Progress in physical
Geography, 35(1), 43-63.

Gangadi, M., Margetaki, A., Gavana, M., Vantarakis, A., Voulgari, P., Chlouverakis, G., Alamanos, I., Rachiotis, G.,
Trypsianis, G., Karakosta, A. and Touloumi, G., (2016). Prevalence of asthma and asthma-like symptoms in Greece:
Early results of the E. ME. NO study.

Garau, C., Annunziata, A., & Yamu, C. (2020). The Multi-Method Tool ‘PAST’ for Evaluating Cultural Routes in Historical
Cities: Evidence from Cagliari, Italy. Sustainability, 12(14), 5513. MDPI AG. Retrieved from
http://dx.doi.org/10.3390/su12145513

Gascon, M., Triguero-Mas, M., Martinez, D., Dadvand, P., Forns, J., Plaséncia, A., & Nieuwenhuijsen, M.J. (2015).
Mental Health Benefits of Long-Term Exposure to Residential Green and Blue Spaces: A Systematic Review.
International Journal of Environmental Research and Public Health, 12, 4354-4379. doi:10.3390/ijerph120404354.

122



O,
O,
L

Report on the performance assessment metrics, framework & certification

Gehrels, H., van der Meulen, S., Schasfoort, F., Bosch, P., Brolsma, R., van Dinther, D., Geerling, G.J., Goossens, M.,
Jacobs, C.M.J., Kok, S. and Massop, H.T.L., (2016), “Designing green and blue infrastructure to support healthy
urban living”, TO2 federatie. http://www.adaptivecircularcities.com/wp-content/uploads/2016/07/T02-ACC-
WP3-Green-Blue infrastructure-for-Healthy-Urban-Living-Final-report-160701.pdf

Govgr (2022) Objective evaluation of property value on a map. Available: https://www.gov.gr/ipiresies/periousia-kai-
phorologia/diakheirise-akinetes-periousias/antikeimenikos-prosdiorismos-axion-akineton-apaa.

Green Infrastructure and Open Environments: The All London Green Grid. Supplementary Planning Guidance (2012).
https://www.london.gov.uk/sites/default/files/algg_spg_mar2012.pdf

Setédld, H., Francini, G., Allen, J.A., Jumpponen, A., Hui, N., Kotze, D.J. (2017) Urban parks provide ecosystem services
by retaining metals and nutrients in soils, Environmental Pollution, Vol. 231 (1), p 451-461,
https://doi.org/10.1016/j.envpol.2017.08.010.

Hamdy M, Plaku R. Pocket parks: Urban living rooms for urban regeneration. Civil Engineering and Architecture, 9(3):
747-759, 2021. https://doi.org/10.13189/cea.2021.090316

Hellenic  Statistical ~ Authority, (2019). Health Interview Survey (HIS): 2019, Available from:
https://www.statistics.gr/en/statistics/-/publication/SHE22/-

Hellenic Statistical Authority, (2022). Survey "Income and Living Conditions (SILC), 2021" (Risk of Poverty, Income
Inequality, and Material and Social Deprivation and Living Conditions), Piraeus.

Hostetler, M., Allen, W., & Meurk, C. (2011). Conserving urban biodiversity? Creating green infrastructure is only the
first step. Landscape and Urban Planning, 100(4), 369-371.

Hou, J., Wang, Y., Zhou, D., Gao, Z., (2022), “Environmental Effects from Pocket Park Design According to District
Planning Patterns—Cases from Xi’an, China”, Atmosphere, 13, 300. https://doi.org/10.3390/atmos13020300
Hsieh, C.M., Tan, H., Lee, S.H. (2015) Shaded area design strategies for urban pedestrian areas to improve thermal

comfort. Oxidation Communications, 38 (2A), 1095-1104.

Ikin, K., Beaty, R. M., Lindenmayer, D. B., Knight, E., Fischer, J., & Manning, A. D. (2013). Pocket parks in a compact
city: how do birds respond to increasing residential density?. Landscape ecology, 28(1), 45-56.

lIstedt, U., Bargués Tobella, A., Bazié, H. et al. (2016) Intermediate tree cover can maximize groundwater recharge in
the seasonally dry tropics. Sci Rep 6, 21930.

International Diabetes Federation (IDF) (2021). IDF Diabetes Atlas — 10th edition 2021, Greece Diabetes report 2000
— 2045, https://diabetesatlas.org/data/en/country/79/gr.html.

Jayasooriya M., Ng A.W.M., Muthukumaran S., Perera B.J.C., (2017), “Green infrastructure practices for improvement
of urban air quality”, Urban Forestry & Urban Greening, Volume 21, Pages 34-47, ISSN 1618-8667,
https://doi.org/10.1016/j.ufug.2016.11.007.

Jennings, V., & Bamkole, O. (2019). The relationship between social cohesion and urban green space: an avenue for
health promotion. International. Journal of Environmental Research and Public Health 16, 452.

Johannessen, B.G., Hamouz, V., Gragne, A.S. and Muthanna, T.M., (2019). The transferability of SWMM model
parameters between green roofs with similar build-up. Journal of Hydrology, 569, pp.816-828,
https://doi.org/10.1016/j.jhydrol.2019.01.004.

Jung J., Fowdar H., Henry R., Deletic A., McCarthy D.T. (2019) Biofilters as effective pathogen barriers for greywater
reuse, Ecological Engineering, 138, pp. 79 — 87 DOI: 10.1016/j.ecoleng.2019.07.020

Kalantari, F., Nochian, A., Asif, N. (2020) The significance of Vertical Farming Concept in ensuring Food Security for
High-Density Urban Areas. Jurnal Kejuruteraan, 32 (1), 105-111.

Kandilioti G, Makropoulos C (2012) Preliminary flood risk assessment: the case of Athens. Nat Hazards 61:441-468

Kim H-S, Lee G-E, Lee J-S, Choi Y. Understanding the local impact of urban park plans and park typology on housing
price: A case study of the Busan metropolitan region, Korea. Landscape and Urban Planning, 184, 2019.
https://doi.org/10.1016/j.landurbplan.2018.12.007

123



O,
O,
L

Report on the performance assessment metrics, framework & certification

Klemm W., Heusinkveld B. G., Lenzholzer S., van Hove B., (2015), “Street greenery and its physical and psychological
impact on thermal comfort”, Landscape and Urban Planning, Volume 138, Pages 87-98, ISSN 0169-2046,
https://doi.org/10.1016/j.landurbplan.2015.02.009

Knappenberger T., Jayakaran A.D. Stark J.D., Hinman C.H. (2017). Monitoring Porous Asphalt Stormwater Infiltration
and Outflow. Journal of Irrigation and Drainage, 143(8): -1--1

Kopsieker L, Gerritsen E, Stainforth T, Lucic A, Costa Domingo G, Naumann S, Roschel L, Davis Mc. Nature-based
solutions and their socio-economic benefits for Europe’s recovery: Enhancing the uptake of nature-based solutions
across EU policies. Policy briefing by the Institute for European Environmental Policy (IEEP) and the Ecologic
Institute, 2021.

Kourlaba, G., Hillas, G., Vassilakopoulos, T. and Maniadakis, N., (2016). The disease burden of chronic obstructive
pulmonary disease in Greece. International Journal of Chronic Obstructive Pulmonary Disease, 11, p.2179, doi:
10.2147/COPD.S110373.

Krellenberg, K., Welz, J., Reyes-Packe, S. (2014). Urban green areas and their potential for social interaction A case
study of a socio-economically mixed neighbourhood in Santiago de Chile. Habitat International, 44, 11-21.
doi:10.1016/j.habitatint.2014.04.004.

Ksiazek-Mikenas, K., Herrmann, J., Menke, S. B., & Kohler, M. (2018). If you build it, will they come? plant and
arthropod diversity on urban green roofs over time. Urban Naturalist, 1, 52-72.

Labib, S.M., Shuvo, F.K., HEM Browning, M. and Rigolon, A., (2020). Noncommunicable diseases, park prescriptions,
and urban green space use patternsin a Global South context: the case of Dhaka, Bangladesh. International Journal
of Environmental Research and Public Health, 17(11), p.3900. https://doi.org/10.3390/ijerph17113900

Labuz, R. (2019) Pocket Park — A New Type of Green Public Space in Krakow. IOP Conference Series: Materials Science
and Engineering, 471, 11.

Lange K., Osterlund H., Viklander M., Blecken G.-T. (2020) Metal speciation in stormwater bioretention: Removal of
particulate, colloidal and truly dissolved metals, Science of the Total Environment, 724, art. no. 138121, DOI:
10.1016/j.scitotenv.2020.138121

Levin, L. A.,, & Mehring, A. S. (2015). Optimization of bioretention systems through application of ecological
theory. Wiley Interdisciplinary Reviews: Water, 2(3), 259-270.

Li Y.L., Deletic A., Alcazar L., Bratieres K., Fletcher T.D., McCarthy D.T. (2012) Removal of Clostridium perfringens,
Escherichia coli and F-RNA coliphages by stormwater biofilters, Ecological Engineering, 49, pp. 137 — 145, DOI:
10.1016/j.ecoleng.2012.08.007

Li, C., Peng, C., Chiang, P. C., Cai, Y., Wang, X., Yang Z., (2019), “Mechanisms and applications of green infrastructure
practices for stormwater control: a review”, J. Hydrol., 568 (2019), pp. 626-637

Li, J., & Nassauer, J. I. (2021). Technology in support of nature-based solutions requires understanding everyday
experiences. Ecology and Society, 26(4). https://doi.org/10.5751/ES-12838-260435

Liao, K.-H. (2012). A Theory on Urban Resilience to Floods—A Basis for Alternative Planning Practices. Ecology and
Society, 17(4). https://doi.org/10.5751/ES-05231-170448

Lieuw-Kie-Song M, Perez-Cirera V (eds). Nature hires: how nature-based solutions can power a green jobs recovery,
ILO and World Wide Fund for Nature, Geneva, 2020.

Lin P., Lau S.S.Y., Qin H., Gou Z, (2017), “Effects of urban planning indicators on urban heat island: a case study of

pocket parks in high-rise high-density environment”, Landscape and Urban Planning, Volume 168, Pages 48-60,
ISSN 0169-2046, https://doi.org/10.1016/j.landurbplan.2017.09.024

Living Seawalls (2022) Living Seawalls overview, available from: https://www.livingseawalls.com.au/.

Loewen, L.J., Steel, G.D., Suedfeld, P., (1993). Perceived safety from crime in the urban environment. Journal of
Environmental Psychology 13, 323-331.

124



O,
O,
L

Report on the performance assessment metrics, framework & certification

Lépez Chao, A., Casares Gallego, A., Lopez-Chao, V., & Alvarellos, A. (2020). Indicators framework for sustainable urban
design. Atmosphere, 11(11), 1143.

Lusk, A.C., da Silva Filho, D.F. and Dobbert, L., (2020). Pedestrian and cyclist preferences for tree locations by sidewalks
and cycle tracks and associated benefits: Worldwide implications from a study in Boston, MA. Cities, 106, p.102111,
https://doi.org/10.1016/].cities.2018.06.024

Ma D., Wang Y., Zhou D., (2022), “Cooling effect of the pocket park in the built-up block of a city: a case study in Xi’an,
China”, PREPRINT (Version 1) available at Research Square [https://doi.org/10.21203/rs.3.rs-1575602/v1].

Maes J, Zulian G, Glnther S, Thijssen M, Raynal J (2019) Enhancing Resilience Of Urban Ecosystems through Green
Infrastructure. Final Report, EUR 29630 EN; Publications Office of the European Union, Luxembourg, 2019,
doi:10.2760/689989, JRC115375. https://publications.jrc.ec.europa.eu/repository/handle/JRC115375

Mahmoudi P, Hatton MacDonald D., Crossman ND, Summers DM, van der Hoek J. Space matters: the importance of
amenity in planning metropolitan growth. Australian Journal of Agricultural and Resource Economics, 57: 38-59,
2013. https://doi.org/10.1111/j.1467-8489.2012.00608.x

Makropoulos, C., Koutiva, ., Kossieris, P. and Rozos, E., (2019). Water management in the military: the SmartBlue
camp profiling tool. Science of The Total Environment, 651, pp.493-505.

Marchioni, M., Fedele, R., Raimondi, A., Sansalone, J. and Becciu, G., (2022). Permeable Asphalt Hydraulic Conductivity
and Particulate Matter Separation With XRT. Water Resources Management, 36(6), pp.1879-1895,
https://doi.org/10.1007/s11269-022-03113-4.

Masi, F., Rizzo A. Bresciani R., (2015). Green architecture and water reuse: examples from different countries. In:
Sustainable Sanitation Practice : Volume 23, 4-10.

Maybe also Blue Green camps...?

Medl A., Stangl R., Florineth F., (2017). Vertical greening systems — a review on recent technologies and research
advancement, Build. Environ., 125, pp. 227-239.

Michas, G., Karvelas, G. and Trikas, A., (2019). Cardiovascular disease in Greece; the latest evidence on risk factors.
Hellenic Journal of Cardiology, 60(5), pp.271-275, https://doi.org/10.1016/j.hjc.2018.09.006.

Ministry of the Environment and Energy (2017). Characterisation and assessment/classification of the status of
groundwater bodies, 1st Revision of the River Basin Management Plans — Attica River Basin District (EL 06), Special
Secretariat for Water. Available from: http://wfdver.ypeka.gr/en/management-plans-en/1revision-approved-
management-plans-en/

Ministry of the Environment and Energy (2017b). Characterisation, typology, characteristic reference conditions and
assessment/classification of the status of surface water bodies, 1st Revision of the River Basin Management Plans
— Attica River Basin District (EL 06), Special Secretariat for Water. Available from:
http://wfdver.ypeka.gr/en/management-plans-en/1revision-approved-management-plans-en/.

Miranda, A.l.,, Martins, H., Valente, J., Amorim, J.H., Borrego, C., Tavares, R., Samson, R., Alonso del Amo, R, et al.,
(2017), “Case Studies: Modeling the Atmospheric Benefits of Urban Greening”, In: Pearlmutter, D. (Ed.), The Urban
Forest, vol 7, Springer, Cham, Future City, pp. 89-99. https://doi.org/10.1007/978-3-319- 50280-9_10.

Mitchell, R. & Popham, F. (2008). Effect of exposure to natural environment on health inequalities: an observational
population study. The Lancet, 372, 1655-1660. doi:10.1016/50140-6736(08)61689-X.

Mitsiki, E., Bania, E., Varounis, C., Gourgoulianis, K.I. and Alexopoulos, E.C., (2015). Characteristics of prevalent and
new COPD cases in Greece: the GOLDEN study. International Journal of Chronic Obstructive Pulmonary Disease,
10, p.1371.

Muhammad, S., Wuyts, K., Samson, R., (2020), “Immobilized atmospheric particulate matter on leaves of 96 urban
plant species”, Environmental Science and Pollution Research. 27. 10.1007/s11356-020-09246-6.

Mumcu, S., Yilmaz, S. (2016) Seating Furniture in Open Spaces and Their Contribution to the Social Life. In book:
Environmental Sustainability and Landscape Management. St. Kliment Ohridski University Press, Chapter 10.

125



O,
O,
L

Report on the performance assessment metrics, framework & certification

Navarrete-Hernandez, P. & Laffan, K. A. (2019). greener urban environment: Designing green infrastructure
interventions to promote citizens’ subjective wellbeing. Landscape and Urban Planning, 191, 103618.
doi:10.1016/j.landurbplan.2019.103618.

Ng, C.S. L., Lim, S. C,, Ong, J. Y., Teo, L. M. S., Chou, L. M., Chua, K. E., & Tan, K. S. (2015). Enhancing the biodiversity
of coastal defence structures: transplantation of nursery-reared reef biota onto intertidal seawalls. Ecological
Engineering, 82, 480-486.

Nowak, D.J., Crane, D.E. and Stevens, J.C. (2006), “Air pollution removal by urban trees and shrubs in the United
States”, Urban Forestry & Urban Greening, 4, 115-23

Ottoni, C. A., Sims-Gould, J., Winters, M., Heijnen, M., & McKay, H. A. (2016). “Benches become like porches”: Built
and social environment influences on older adults’ experiences of mobility and well-being. Social Science &
Medicine, 169, 33—41. https://doi.org/https://doi.org/10.1016/j.socscimed.2016.08.044

Ozment, S., Ellison, G., & Jongman, B. (2019). Nature-Based Solutions for Disaster Risk Management: Booklet; World
Bank Group: Washington, DC, USA.

Paco, T.A., de Carvalho R.C, Arsénio P., Martins D., (2019). Article Green Roof Design Techniques to Improve Water
Use under Mediterranean Conditions. Urban Sci., 3, 14.

Park J.-S., Shin S.K., Wu H., Yarish C., Yoo H.l., Kim J.K. (2021) Evaluation of nutrient bioextraction by seaweed and
shellfish aquaculture in Korea, Journal of the World Aquaculture Society, 52 (5), pp. 1118 — 1134 DOI:
10.1111/jwas.12786

Peeters A., Shashua-Bar L., Meir S., Shmulevich R.R., Caspi Y., Weyl M., Motzafi-Haller W., Angel N., (2020), “A decision
support tool for calculating effective shading in urban streets”, Urban Climate, Volume 34, 100672, ISSN 2212-
0955, https://doi.org/10.1016/j.uclim.2020.100672.

Philip R, Anton B, van der Steen P (2011). SWITCH training kit. Integrated urban water management in the city of the
future. Module 1. Strategic planning, ICLEI, Freiburg, Germany

Pradhan S., Al-Ghamdi S.G, Mackey, H.R. (2019) Greywater recycling in buildings using living walls and green roofs: A
review of the applicability and challenges, Science of The Total Environment, 652, 330-344,

Prajapati, C., (2020). The role of carparks as urban heat islets in western Sydney, Master of Research thesis, Western
Sydney University.

Prodanovic V., Hatt B., McCarthy D., Zhang K., Deletic A. (2017) Green walls for greywater reuse: Understanding the
role of  media on pollutant removal, Ecological Engineering, Vol. 102,p 625-635,
https://doi.org/10.1016/j.ecoleng.2017.02.045.

R., Groves L., Blicharska M., (2018), “Comparing the relative abilities of tree species to cool the urban environment”,
Urban Ecosystems 21, 851-862, https://doi.org/10.1007/s11252-018-0761-y

Ren, Z., Zhao, H., Fu, Y., Xiao, L., Dong, Y., (2022), “Effects of urban street trees on human thermal comfort and
physiological indices: a case study in Changchun city, China”, Journal of Forestry Research, 33, 911-922,
https://doi.org/10.1007/s11676-021-01361-5.

Rosso F, Cappa F, Spitzmiller R, Ferrero M. Pocket parks towards more sustainable cities. Architectural, environmental,
managerial and legal considerations towards an integrated framework: A case study in the Mediterranean region.
Environmental Challenges, 7: 100402, 2022. https://doi.org/10.1016/j.envc.2021.100402

Ruane J., Sonnino A., Steduto P., Deane C. (2008). Coping with Water Scarcity: What Role for Biotechnologies? FAO,
Rome, Italy

Santamouris, M., (2014), “Cooling the cities — A review of reflective and green roof mitigation technologies to fight
heat island and improve comfort in urban environments”, Solar Energy, 103, 10.1016/j.solener.2012.07.003.

Scholz, M., and Grabowiecki, P. (2007). “Review of permeable pavement systems.” Build. Environ., 42(11), 3830-3836.

Science for Environment Policy (2015). Indicators for sustainable cities. In-depth Report 12. Produced for the European
Commission DG Environment by the Science Communication Unit, UWE, Bristol.

126



O,
O,
L

Report on the performance assessment metrics, framework & certification

Sebastiani A., Buonocore E., Franzese P.P., Riccio A., Chianese E., Nardella L., Manes F., (2021), “Modeling air quality
regulation by green infrastructure in a Mediterranean coastal urban area: The removal of PM10 in the
Metropolitan City of Naples (ltaly)”, Ecological Modelling, Volume 440, 109383, ISSN 0304-3800,
https://doi.org/10.1016/j.ecolmodel.2020.109383.

Shackleton, C. (2016). Do indigenous street trees promote more biodiversity than alien ones? Evidence using
mistletoes and birds in South Africa. Forests, 7(7), 134.

Shanahan, D.F., Bush, R., Gaston, K.J., Lin, B.B., Dean, J., Barber, E., & Fuller, R.A. (2016). Health Benefits from Nature
Experience Depend on Dose. Scientific Reports, 6. doi:10.1038/srep28551.

Sharma A., Conry P., Fernando H. J. S., Hamlet A. F., Hellmann J. J., Chen F., (2016), “Green and cool roofs to mitigate
urban heat island effects in the Chicago metropolitan area: evaluation with a regional climate model”,
Environmental Research Letters, Volume 11, Number 6, 064004Y.

Shields, K., Langer, H., Watson, J., & Stelzner, K. (2009). European Green City Index. Assessing the environmental
impact of Europe's major cities.

SIMS (2018) Living Seawall Installation at Sawmillers Reserve, Sydney Institute of Marine Science (SIMS), available
from: https://www.sims.org.au/news/51/living-seawalls-growing.

Smithers, R.J., Doick, K.J., Burton A., Sibille R., Steinbach D., Harris R., Groves L., Blicharska M., (2018), “Comparing the
relative abilities of tree species to cool the urban environment”, Urban Ecosystems 21, 851-862,
https://doi.org/10.1007/s11252-018-0761-ySmithers, R.J., Doick, K.J., Burton A., Sibille R., Steinbach D., Harris

Speak A.F., J.J. Rothwell, S.J. Lindley, C.L. Smith (2014) Metal and nutrient dynamics on an aged intensive green roof,
Environmental Pollution, Vol. 184, p 33-43, https://doi.org/10.1016/j.envpol.2013.08.017.

Sudmeier-Rieux, K., Arce-Mojica, T., Boehmer, H.J., Doswald, N., Emerton, L., Friess, D.A., Galvin, S., Hagenlocher, M.,
James, H., Laban, P. and Lacambra, C., (2021). Scientific evidence for ecosystem-based disaster risk reduction.
Nature Sustainability, 4(9), pp.803-810.

susDrain (2022) SuDS principles, The community for sustainable drainage, CIRIA, available from:
https://www.susdrain.org/delivering-suds/using-suds/suds-principles/suds-principals.html.

Teig, E., Amulya, J., Bardwell, L., Buchenau, M., Marshall, J. A., & Litt, J. S. (2009). Collective efficacy in Denver,
Colorado: Strengthening neighborhoods and health through community gardens. Health & place, 15(4), 1115-
1122.

Teresa Mexia, Joana Vieira, Adriana Principe, Andreia Anjos, Patricia Silva, Nuno Lopes, Catarina Freitas, Margarida
Santos-Reis, Otilia Correia, Cristina Branquinho, Pedro Pinho (2018) Ecosystem services: Urban parks under a
magnifying glass, Environmental Research, Vol. 160, p 469-478, https://doi.org/10.1016/j.envres.2017.10.023.

Theuerkauf S.J., Barrett L.T., Alleway H.K., Costa-Pierce B.A., St. Gelais A., Jones R.C. (2022) Habitat value of bivalve
shellfish and seaweed aquaculture for fish and invertebrates: Pathways, synthesis and next steps, Reviews in
Aquaculture, 14 (1), pp. 54— 72, DOI: 10.1111/raq.12584

Topcu M, Kubat AS. The analysis of urban features that affect land values in residential areas. 7th International Space
Syntax Symposium, Stockholm, KTH, 2009.

Triguero-Mas, M., Dadvand, P., Cirach, M., Martinez, D., Medina, A., Mompart, A., ... Nieuwenhuijsen, M. J. (2015).
Natural outdoor environments and mental and physical health: Relationships and mechanisms. Environment
International, 77, 35-41. https://doi.org/10.1016/j.envint.2015.01.012

Tzanakis, N., Anagnostopoulou, U., Filaditaki, V., Christaki, P., Siafakas, N. and COPD Group of the Hellenic Thoracic
Society, (2004). Prevalence of COPD in Greece. Chest, 125(3), pp.892-900,
https://doi.org/10.1378/chest.125.3.892.

Van Leeuwen CJ, Frijns J, Van Wezel A, Van De Ven FHM (2012). City blueprints: 24 indicators to assess the
sustainability of the urban water cycle. Wat Resour Manage 26:2177-2197

VanWoert ND, Rowe DB, Andresen JA, Rugh CL, Fernandez RT, Xiao L (2005) Green roof stormwater retention: effects
of roof surface, slope, and media depth. Journal of Environmental Quality 34 (3):1036-1044

127



O,
O,
L

Report on the performance assessment metrics, framework & certification

Versini, P.A., Stanic, F., Gires, A., Schertzer, D. and Tchiguirinskaia, I., (2020). Measurements of the water balance
components of a large green roof in the greater Paris area. Earth System Science Data, 12(2), pp.1025-1035,
https://doi.org/10.5194/essd-12-1025-2020

Villeneuve, P.J., Jerrett, M., G. Su, J., Burnett, R.T., Chen, H., Wheeler, A.J)., & Goldberg, M.S. (2012). A cohort study
relating urban green space with mortality in Ontario, Canada. Environmental Research, 115, 51-58.
doi:10.1016/j.envres.2012.03.003.

Wan, C., & Shen, G. Q. (2015). Salient attributes of urban green spaces in high density cities: The case of Hong Kong.
Habitat International, 49, 92-99.

WHO Regional Office for Europe (2020). European Programme of Work, 2020-2025: United Action for Better Health.
Copenhagen: WHO Regional Office for Europe.

WHO Regional Office for Europe (2022). Review of indicator frameworks supporting urban planning for resilience and
health: third report on protecting environments and health by building urban resilience. Copenhagen: WHO
Regional Office for Europe

WHO, (2016), Greece: Profile of Health and Well-being. World Health Organization Regional Office for Europe,
Copenhagen, https://www.euro.who.int/__data/assets/pdf_file/0010/308836/Profile-Health-Well-being-
Greece.pdf.

Wilschut, M., Theuws, P., Duchhart, I. (2013) Phytoremediative urban design: Transforming a derelict and polluted
harbour area into a green and productive neighborhood. Environmental Pollution, 183, 81-88.

Wolch, J. R., Byrne, J., & Newell, J. P. (2014). Urban green space, public health, and environmental justice: The
challenge of making cities “just green enough.” Landscape and Urban Planning, 125, 234-244.
https://doi.org/10.1016/].landurbplan.2014.01.017

World Bank. A Catalogue of Nature-based Solutions for Urban Resilience. Washington, D.C. World Bank Group, 2021.

World Health Organization. Regional Office for Europe. (2020). Core health indicators in the WHO European Region:
special focus: 2030 Sustainable Development Agenda. World Health Organization. Regional Office for Europe.
https://apps.who.int/iris/handle/10665/338902. License: CC BY-NC-SA 3.0 IGO

World Health Organization. Regional Office for Europe. (2022). WHO European Regional Obesity Report 2022. World
Health Organization. Regional Office for Europe. https://apps.who.int/iris/handle/10665/353747. License: CC BY-
NC-SA 3.0 IGO

Yang J., Yu Q., Gong P., (2008), “Quantifying air pollution removal by green roofs in Chicago”, Atmospheric
Environment, 42, pp. 7266-7273, 10.1016/j.atmosenv.2008.07.003

Zarafonitou, Ch., Mimis, A., Kalamaras, D., Kontopoulou, E., Synolakis, T. and Gousdova, V. (2020). Deliverable D6.1.4:
Statistical analysis and mapping, BeSecure-FeelSecure - A Holistic Urban Security Governance Framework for
Monitoring, Assessing and Forecasting the Efficiency, Sustainability and Resilience of Piraeus.

Zervas, E., Loukides, S., Kostikas, K., Bakakaos, P., Tzortzaki, E. and Gaga, M., (2012). Asthma and asthma-like
symptoms in Greece. The Greece asthma national prevalence survey.

Zhang, K., Randelovic, A., Page, D., McCarthy, D., Deletic, A. (2014) The validation of stormwater biofilters for
micropollutant removal using in-situ challenge tests. Ecol. Eng. 67 (1), lelo.
https://doi.org/10.1016/j.ecoleng.2014.03.004

Zivkovic, J., Lalovic, K., Milojevic, M., Nikezic, A. (2019) Multifunctional public open spaces for sustainable cities:
Concept and application. Facta universitatis — series Architecture and Civil Engineering, 17 (2), 205-219. DOI:
10.2298/FUACE190327012Z

128



e

Report on the performance assessment metrics, framework & certification

7 Annexes
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7.1 Annex 1: Threshold definition for selected Concerns/Cls

A. Concerns related to Urban Green Areas (C8 & C9)

Use the indicator “Green Space per inhabitant” referring to the public urban green areas per inhabitant in
the Urban Development Cls, which is more focused on the availability of green spaces for residents. On the
other hand, for the Environmental Cls use the indicator “Share of Green Areas” that accounts for all green
areas regardless of their state (public or private) as a percentage of the entire urban area, as this indicator
focus more on purely environmental aspects.

It should be highlighted that even though the share of all green areas is, on average, quite high within
Europe, almost reaching 40%, when only publicly available green spaces are taken into account this figure
dramatically drops to 2.45% (Maes et al., 2019). This is a very important observation which shows the
importance of including both indicators, i.e. the more generic one on the provision of ecosystem services
(“Share of Green Areas”) and the more targeted one that accounts solely for the publicly available green
spaces (“Green Space per inhabitant”) that also addresses social and residents’ well-being aspects.

Green Space per inhabitant (U2)

Appropriate thresholds for the classification of this indicator have been set according to the classification
provided by the European Environment Agency map (EEA, 2020) shown below and also included in an EEA
report on urban adaptation to climate change (EEA, 2020b):

- <10 m?%/cap - Low

- 10-20 m?/cap — Moderate

- 20-50 m?/cap — High

- >50 m?/cap — Not a problem

Suggested thresholds for the current analysis:
10, 20, 50 m?/cap

Surface area of publicly available
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core cltles
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Share of Green Areas (E16)

Appropriate thresholds for the classification of this indicator have been set according to the classification
provided by the European Environment Agency map (EEA, 2017) shown below, as well as in the JRC
technical report (Maes et al., 2019):

- <20% Low (or <25%)

- 20-40% Moderate (or 25-40%)
- 40-60% High (or 40-55%)

- >60% Not a problem (or >55%)

Suggested thresholds for the current analysis:
20, 40, 60%

Percentage of green urban areas in EU-27 core cities

e ¢ @ © o o e e [ O

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 Nodata Outside data
coverage
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Share of green infrastructure
per core cities
O <25 O 3540
o 25-35 @ 4055
® >55

Population size
o < 150000

© 150000-300000
() 300000-800000

(O $600000-1000000
() > 1000000

EU average: 39.71 (%)

o

Blue Green Areas
Thresholds of % of Green Blue areas per city according to Map 2.5 in EEA (2012).

- >=40%
- 30-39%
- 20-29%
- <20%

B. Extreme Heat Concern (C1)

Heatwaves and extreme heat can have adverse effects on health and well-being, in some cases leading to
increased mortality. In fact, out 87% of the fatalities caused by climate- and weather-related events in 33
EEA countries within the period 1980-2016 were associated with heatwave events (EEA, 2018).

Three components are taken into account for the Extreme Heat Concern in order to estimate the associated
risk. In the case that Risk Assessment for extreme heat is already available (in the form of risk maps/analysis)
then these results can be used directly. Otherwise, it can be estimated through the three following sub-
components/sub-indicators:

1. Occurrence of extreme heat (Hazard), as indicated by the number of combined tropical nights (> 20
°C) and hot days (> 30 °C)

2. Exposure to extreme heat, indicated by the population density in the urban area

3. Vulnerability to extreme heat, indicated by the % of various vulnerable social groups and other
factors
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1. Number of combined tropical nights (> 20 °C) and hot days (> 30 °C) (Occurrence/Hazard) (E1)

This indicator based on meteorological data is widely used to estimate the occurrence of extreme heat /
heatwaves as this combination increases the risk of heat stress especially for older people (EEA, 2018).
Appropriate thresholds for the classification of this indicator have been set according to the work presented
in EEA’s report Map 3.6 (EEA, 2018), Fischer and Schéar (2010) and EEA (2012).

Suggested thresholds for the current analysis: 1, 10, 30 days/year

Map 3.6 Spatial distribution of extreme temperature indicators across Europe

=
—

& 5 A

£

Spatial distribution of extreme temperature indicators across Europe
Number of hot summer days (T___ > 35 *C) per year (1987-2016 Number of combined days (T_,, > 30 *C) and tropical
average) nights(T_. > 20 ") per year (1987-2016 average)
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& = & \\‘.'b A 22 e " & \,\:\ 3 % ‘ﬁo& o 5:9 g =&
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2. Population Density (Exposure) (U12)

The negative impacts of heat stress are more prevalent in densely populated areas, such as increase in
mortality, as the UHI phenomenon is more intense (EEA, 2018). Population density can be used as a metric
to estimate the magnitude of exposure to heat stress.

Appropriate thresholds for the classification of this indicator have been set according to the thresholds
used in Map 2.5 in EEA (2012):

< 3,000 inh/km?

3,000 — 4,000 inh/km?
4,000 - 5,000 inh/km?
5,000 — 10,000 inh/km?
> 10,000 inh/km?

Suggested thresholds for the current analysis: 3,000; 5,000; 10,000 inh/km?
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Map 2.5 Heatwaves — both a low share of green and blue urban areas and high population

densities can contribute to the urban heat island effect in cities

Heat waves — both a low
share of green and blue
urban areas and high
population densities
contribute potentially to
the urban heat island

in cities

Green/blue areas per city
(UMZ), 2006 (%)

® =4

® 30-39

© 20-29

® <20
Population density per city
(UMZ), 2004 {inh./km?)

o <3000

O 3000-4 000

O 4 000-5 000

O s5000-10 000

() > 10000
MNumber of combined tropical

nights (> 20 °C) and hot days
(> 35 °C), 2070-2100

(LT T T

2 10 18 26 34 38 42 50

3. % of elderly people (over 65 years) - Vulnerable population (Vulnerability) (526)

Vulnerability to extreme heat is influenced by various different factors, including age, pre-existing
conditions and socio-economic status (EEA, 2018). In general, according to the EEA (2018) more vulnerable
communities tend to live in more dense urban environments, where they are exposed to higher

temperatures.

One of the most important factors and vulnerable groups are senior citizens, over 65 years old since most
fatalities during heatwaves are from this age group (EEA, 2018 and 2012). The percentage of senior citizens
is expected to rise significantly within Europe within the next decades.

Appropriate thresholds for the classification of this indicator have been set according to the thresholds

used in Map 2.7 in EEA (2012).

< 14%
14-15%
15-17%
17-20%
>20%

Suggested thresholds for the current analysis: 14%; 17%; 20%
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Map 2.7 Vulnerable people — the elderly are considered to be a group more sensitive to various
climatic stress factors than people of a working age

Vulnerable people —

the elderly are considered
to be a group more
sensitive to various
climatic stress factors
than people of a

working age

Proportion of aged population
= 65 in cities/countries, 2004

< 14
[ 14-15
[ ]15-17
[ ]17-20
- > 20

[ ] Mo data
[ ] outside data

coverage
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) 250 000-500 000
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Note: Total population in cities; proportion of population aged = 65.
Data for Bulgaria, Cyprus, Czech Republic, Finland, France, Ireland and Latvia are from 2001.
Source: Eurostat, Urban Audit database, 2004.

Furthermore, other factors could also be taken into account, in case of a more detailed analysis and in case
additional data can be found, such as the percentage of young children, socio-economic status and people
with low income or below the poverty line, as it more difficult for them to keep their homes cool (EEA,
2018), people with pre-existing chronic conditions (such as cardiovascular and respiratory diseases), ethnic
minorities, workforce working outdoor, etc. Further social characteristics that influence the vulnerability to
extreme heat include the condition and quality of buildings, the condition of the health care system,
accessibility of green spaces, etc. (EEA, 2012).

Other examples from Minnesota Department of Health (2014):

1) population living at or below poverty, 2) older adults living alone, 3) population less than 5 years old, 4)
persons of color, and 5) outdoor workers (defined as persons employed in the industries of agriculture,
fishing, hunting, forestry, mining and construction).

Minnesota Department of Health (2014), MINNESOTA CLIMATE CHANGE VULNERABILITY ASSESSMENT, MINNESOTA
CLIMATE & HEALTH PROGRAM, ENVIRONMENTAL IMPACTS ANALYSIS UNIT, p.100.
https://www.health.state.mn.us/communities/environment/climate/docs/mnclimvulnreport.pdf

C. Flooding Concern (C4)

Flooding events can have many adverse impacts especially in urban areas, including material and economic
impacts, as well as impacts on peoples’ health and in some cases resulting to loss of life. In fact, flood and
storm events are the natural hazards which have caused the greatest economic losses in Europe (EEA,
2012).
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Three components are taken into account for the Flooding Concern in order to estimate the associated
flood risk. Hazard represents the occurrence of the natural event, and exposure and vulnerability
correspond to the non-natural, anthropogenic factors contributing to the flood risk disasters (Barredo et
al., 2007) and are more associated to the severity of the flood impacts. Risk is then calculated as the product
of hazard, exposure, and vulnerability. In the case that Flood Risk Assessment studies and maps are already
available then this data can be used directly. Otherwise, it can be estimated through the three following
sub-components/sub-indicators:

1. Occurrence of flood events (Flood Hazard), this is usually available in the form of flood hazard maps.

2. Exposure to flood events, represents the exposed people or elements of value to a flood event and
is estimated through population density of the urban area.

3. Vulnerability to flood events, estimated through the percentage of people living below the at-risk-
of-poverty line.

1. Flood Hazard (Occurrence) (E5)

Flood hazard analysis and maps classify different areas according to the probability or magnitude of flood
occurrences to classes such as low, moderate, high, etc. which could be used for defining similar thresholds
for this analysis. In the case that Flood Hazard maps are not available for the study area, then other proxies
related to the occurrence of the natural event could be used, such as the percentage of impervious areas,
proximity to streams, historical flood event data, etc.

2. Population Density (Exposure) (U12)

Exposure to flood events, represents the exposed people or elements of value to a flood event. Population
density of the urban area can definitely indicate the number of people being exposed, but it could also be
used as a proxy for the number of exposed assets. The high population density is also directly associated
with intense urbanisation and the increase of surface runoff, hence increased flood risk (Bathrellos et al.,
2016).

The same thresholds as in the case of extreme heat have been used for the classification of this indicator,
i.e. the thresholds used in Map 2.5 in EEA (2012).

< 3,000 inh/km2

3,000 — 4,000 inh/km2
4,000 - 5,000 inh/km2
5,000 — 10,000 inh/km?2
> 10,000 inh/km?2

Suggested thresholds for the current analysis: 3,000; 5,000; 10,000 inh/km?

3. Poverty - Vulnerable population (Vulnerability) (§13)

Vulnerability to flood events, is the lack of resistance to flood disasters and is considered the most complex
element of flood risk to estimate (Barredo et al., 2007). Even though the estimation of vulnerability would
require knowledge of the community characteristics and behaviour/response to flood events (Barredo et
al., 2007), it could also be estimated though other proxies. One important proxy is the economic situation
of people living in the area, as this can indicate whether a specific area could have a good or bad level of
preparedness for floods. For example, in poor regions it is more probable that the quality and overall state
of buildings and public infrastructure in general might not be that high, as well as peoples’ awareness and
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educational level might not be that high either making them more vulnerable to flood events (Kandilioti
and Makropoulos, 2012).

Therefore, a useful and informative proxy indicator for a simplified risk vulnerability assessment would be
the percentage of people living below the at-risk-of-poverty line (euPOLIS CI S13). A relevant indicator used
at the European level is Persons at risk of poverty or social exclusion expressed as a percentage of the total
population. Appropriate thresholds for the classification of this indicator have been set according to the
classification included in the Eurostat (see map below) (Eurostat, 2022):

<16% Not a problem
16-18% Low

18-24% Moderate
>24% High

Suggested thresholds for the current analysis: 16%, 20%, 24%

{5 ILC_PEPSO1N & B ey
BN I , P
- i = ;_’ > 0‘ ] J

Legend
2115103
{21851 1848

d:’( Ez\/eu;o:_m;

e o Leafiet | Ad . ! SUN-FAD STurkstat Cartography- Eurostat - GISCO, 2018

Furthermore, other factors could also be taken into account, in case of a more detailed analysis and in case
additional data can be found, such as education level, other types of vulnerable population, property value,
buildings’ construction quality and maintenance, etc.

D. Air Quality (C6)

Only the CI of Air Quality is described, since the other two elements are the same as C1.

Concentrations values for up to five key pollutants determine the index level that reflects air quality at each
monitoring station. The index corresponds to the poorest level for any of five pollutants, according to the
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table shown below. Therefore, there is not a single normalisation rule, but it will depend on the levels of
each pollutant.

Pollutant Index level
(based on pollutant concentrations in pg/m3)

Very  Extremely
poor poor

Good Fair Moderate Poor

Particles
less than
2.5 pm
(PMz5)

Particles _
less than 10 [0-20 150-1200
pm (PMsg) '
Nitrogen - -
dioxide 0-40 el 90-120 340-1000
(NO3)

0-10

Ozone (03) |0-50 100-130 380-800

Sulphur )
dioxide 0-100 200-350 750-1250
(503) :

REFERENCE: https://airindex.eea.europa.eu/Map/AQl/Viewer/#
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7.2 Annex 2: Water Quality Assessment and Monitoring Needs in Akti Dilaveri Canal

The Canal on Akti Dilaveri is an artificial structure, connected to the sea, with limited water circulation. A
pumping system was constructed to mechanically enhance water circulation in the canal, but it is not
operational. Various site visits have been carried out to make an assessment of the current status of the
canal in terms of water quality and decide on further actions and possible interventions that will improve
its condition as it is a major concern for local residents. According to these site visits the water in the Canal
appears to be eutrophic, turbid and has a dark green in colour. No unpleasant odours were noticed, but oil
residues were observed near moored boats, as well some floating objects, mainly common garbage. The
condition of the canal immediately after rainfall events seems particularly deteriorated suggesting that
stormwater runoff entering the canal is an important source of pollution (see two bottom photos).

, r |

Several potential pollution sources have been identified macroscopically; these include the following:

- Urban stormwater runoff from the adjacent roads and pedestrian pavements discharges directly
into the Canal through several side inlets, often without any protective screen or grate from the
roadside. (diffuse pollution source)

- Urban stormwater runoff from central stormwater pipe overflow connected to the upper side of
the Canal (currently under investigation)

- Pollution entering from small recreational boats moored along the whole length of the Canal (e.g.,
engine lubricating materials and fuel) (point sources)

- Limited water circulation in the canal, probably due to the wave suppression works opposite its
mouth to the sea (stagnant conditions promoting algal growth and eutrophication)

- Domestic wastewater through old septic tanks overflows attached to near-shore dwellings (not
very probable, recent renovation of the local sewage network) (point sources)
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With the aim of identifying the current water quality status and establishing the baseline conditions, as well
as facilitating the identification and quantification of the relative effect of each pollution source, an
appropriate water quality monitoring program has been developed and will be implemented in the coming
months as part of the work carried out in WP7.

Specifically the water quality monitoring program for the canal will include the installation of water quality
loggers at 2 locations along the canal for continuous monitoring of the following parameters:

*  Water temperature

e Turbidity (NTU)

*  Electrical conductivity (EC)

* Dissolved Oxygen (DO)

e pH

Furthermore, it has been recommended to carry out water sampling and lab analysis of the following
possible parameters: Dissolved solids (TDS), Suspended solids (TSS), BOD, Nitrates (NOs), Phosphate (POs),
Ammonium (NHg), Chlorophyll-a, E-coli. It is advised to get samples on or immediately after significant
storm episodes close or directly from active side inlets to the Canal. An analysis of the accumulated
sediment from the bottom of the Canal (sediment sampling) is optional.
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7.3 Annex 3: Connections between Els and main site Concerns
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addresses a concern? Number in brackets is g §
monitoring priority.
42 | Air Temperature Reduction / Air Cooling X o X o |x X (3)
43  |Universal Thermal Climate Index (UTCI) X X X (3)
o Avoided or additional net energy
consumption (or GHG emissions) X X(3)
45 | Site Water Autonomy for NBS X(3)
46 |Potable water savings / Water reuse o X(3)
. (Additional) Wastewater Treatment
Coverage o 0(2)
e Wastewater (and stormwater) managed on
site o 0(2)
49  |Flood risk factor (FRF) X o X(1)
50 |Runoff coefficient X X(1)
_ |51 | Mitigation of the urban runoff peak X X(1)
g 52 |Delay of the urban runoff peak X X(1)
GE’ 53 |Water quality - general X X X X(1)
_é 54  |Exposure to noise pollution X X(3)
L% 55 | European Air Quality Index X X X X(3)
56 |Average NDVIvalues o o X(1)
57 |Biologically active space (de-sealed area) o X X(1)
— Community level physiological profiling
(CLPP) X o X(1)
59  |%of biomass reuse on site
s Plant & animal richness of selected native
indicator species o X X(1)
61 |Changes in habitat quality o o] X(1)
62 |Blue space availability o o X(1)
63 |Connectivity of urban green spaces X o o] X(1)
64 | Green space accessibility o o |o X(1)
- Changes in Habitat Diversity (Habitat Unit
diversity) X X(1)
X o} X(2)
o] X o} o] X(1)
X X |0 o] X(1)
o o X(1)




Akti Dilaveri: NBS1: biofilter monitoring necessity

Concerns ) Environmental Social Business PH&WB
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addresses a concern? Number in brackets is ° g
monitoring priority. =
o] X X(2)
o |o o X(2)
0 (0} X(Z)
o X(3)
o (0] X(Z)
o} (0] X(Z)
o} X(2)
o |o X(3)
o |o X(2)
o |o |o X(2)
o o |o X(2)
17  |Perceived loneliness o o 0(3)
18 |Leisure Time Satisfaction Measure (LTS) X X o o |Xx X(3)
19 Perceived safety of the neighborhood
(feeling)
50 Perceived safety of the neighborhood
(experience)
21  |Friendliness o o 0(3)
22 | Walkability X X(3)
5 Perceived quality of space and its
maintenance X(3)
24  |Place attachment o o X(3)
:!3 o= Perceived ownership of space and sense of
A belonging to the community X o X(3)




Akti Dilaveri: NBS1: biofilter monitoring necessity

Concerns ) Environmental Social Business PH&WB
Evaluation indicators Cl/C2 C3/C4 C5/C6|C7 C8 C12 C13 C14 |C15/C16/C17 C18|C19/C20, C21 |C22/C23C24/C25C26/ C27 C28
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addresses a concern? Number in brackets is ° °
monitoring priority. = =
26 |Collective efficacy
27 | Community social cohesion o 0(3)
B Involvement of citizens in participatory
process
2g Diversity of stakeholders involved in the
project
30 Involvement of citizens from traditionally
excluded groups
5 Trust in the decision-making procedures
and decision- makers
32  |Sustainability consciousness
33 |Number of new jobs X X o X(3)
o Percentage of new jobs addressing
unprivileged social groups X X o X(3)
Change in the residential / business
35 property sale prices in the proximity of the
demonstration site o} X X(4)
o Number of new businesses established in
proximity to demonstration site o X |X o X(3)
§ o Change in the number of visitors at the
< demonstration site o |o X X(4)
5 38 Value of food / plants produced at the
demonstration site X X(4)
Private financing attracted to the
39 o
demonstration site o X X(4)
40 Annual maintenance savings from biomass
reusage
Annual maintenance savings from rainwater
41 harvesting and / or grey water treatment
and reusage o 0(3)
Physiological Indicators for physical
; activities (1a Physical Activity; 1b Heartrate;
1c Blood Oxygen Saturation; 1d Sleep
quality; 1e Stress levels) X X X X X(3)
Emotional events o X(3)
Level of outdoor physical activity X X X X X(3)
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Akti Dilaveri: NBS1: biofilter monitoring necessity

Concerns ) Environmental Social Business PH&WB
Evaluation indicators Cl C2 C3,C4 C5/C6|C7 C8 C12 C13 C14 |C15/C16/C17/C18/C19 C20 (C21 C22(C23/C24 C25C26 C27 C28
" - " . ; ;
c o 5] :g _ g > 3 § 2 § §
o £ 2 5| T|E 5 e e 2 8 |8 z 52 88
Bl 2 2 5 = > © ) s 2 w|l<|3|lc|5| % i c 3 2% 29
=4 - L B B R B B t|3S 8|2l SElB|EEl2ElzS|E|2ElCE
o 3 5 5 C|glg ¢ 5 s| o2 £/ %5 2 2|C §8 S z8% 8 <|2s2e
£ o b 8 -8 o| 5 a0 2| &5 5 = - o (%) - Q E=] = ®© - =
Legend HEIRIHEEIER: g ol g& © g cg E 2 23 § 3 S| &gl 2 £3
X O o o S a9 2| 8 2| 5 = al =| s SIS
x mandatory| & 3 3 % s E 2 g 5| & s = £ 2 £ E e E 2
. n o o & = Qo
o optional = S < 8 S s>
= =
a3 a
ool D g2 o ° ol STl Z|IZ(T| ZT|Z| Z|lE|Zl T &
. . 1% 1% 1%} 1%} 1%} 1%} 1%} Z Z Z 1%} 1%] 1%} 1%} 1%} 1%} wv Z wv wv wv wv wv
Is it necessary to monitor how well the NBS g Qo 9 2 0 0 0 g g9 oo 9 R g g9 9 9
addresses a concern? Number in brackets is ° °
monitoring priority. = =
Level of depression, anxiety and stress o X X(3)
Visual access to green space o o o X X(3)
6 Prevalence of allergic respiratory diseases
X X(3)
. Prevalence of smoking and prevalence of
exposure to secondhand smoke X o |o X(3)
8 Prevalence of hypertension o X(3)
9 Prevalence of diabetes o 0(3)
10 | Prevalence of obesity X o X(3)
11 |Prevalence of arrhythmias X o X(3)
12 Quality of life o o o 0(3)
13 |Healthy lifestyle X X X X X X(3)
14 | Satisfaction with Life (SWL) o} X X(3)
15  |Health Related Quality of Life (HRQoL) X X X X(3)
16  |Connectedness to nature o 0(1)




Akti Dilaveri:

NBS2: Pocket park monitoring necessity

Concerns ) Environmental Social Business PH&WB
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addresses a concern? Number in brackets is ° °
monitoring priority. = =
42 | Air Temperature Reduction / Air Cooling X o X o |x X(1)
43  |Universal Thermal Climate Index (UTCI) X X X(1)
o Avoided or additional net energy
consumption (or GHG emissions) X X(1)
45 |Site Water Autonomy for NBS X(3)
46 | Potable water savings / Water reuse o X(3)
. (Additional) Wastewater Treatment
Coverage X o
e Wastewater (and stormwater) managed on
site X o
49  |Flood risk factor (FRF) X o X(1)
50 | Runoff coefficient X X(1)
_ |51 | Mitigation of the urban runoff peak X X(1)
g 52 |Delay of the urban runoff peak X X(1)
GE’ 53 |Water quality - general X X X X(3)
_é 54 | Exposure to noise pollution X X(1)
L% 55 | European Air Quality Index X X X X(1)
56 | Average NDVIvalues o o X(1)
57 |Biologically active space (de-sealed area) o X X(1)
— Community level physiological profiling
(CLPP) X o] X(1)
59  |%of biomass reuse on site
s Plant & animal richness of selected native
indicator species o X X(1)
61 |Changes in habitat quality o o] X(1)
62 | Blue space availability o o X(1)
63 |Connectivity of urban green spaces X o] o o] X(1)
64 | Green space accessibility o o o |o X(1)
- Changes in Habitat Diversity (Habitat Unit
diversity) X X(1)
X o |x o} X(1)
o X X X o o] X(1)
X X X |0 o] X(1)
o o o X(2)




Akti Dilaveri: NBS2: Pocket park monitoring necessity

Concerns ) Environmental Social Business PH&WB
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addresses a concern? Number in brackets is ° °
monitoring priority. = =
o] X X X(2)
X o o o |o o X(2)
o |o |o X o X(2)
X X o X(1)
o X X o X(1)
o X X o X(1)
X o o X(2)
X o o X(1)
X oo X(2)
o o |o |o X(2)
o o o o X(2)
17  |Perceived loneliness o o 0(1)
18 | Leisure Time Satisfaction Measure (LTS) o X X X X X o o X X(1)
19 Perceived safety of the neighborhood
(feeling) X
s Perceived safety of the neighborhood
(experience) X
21  |Friendliness o X o o o X(1)
22 | Walkability X o} X X(1)
5 Perceived quality of space and its
maintenance o] X X X(1)
24  |Place attachment o o |x o X(1)
:!3 o= Perceived ownership of space and sense of
A belonging to the community X X o X(1)




EEEEE—

Evaluation indicators

Concerns

Akti Dilaveri

Environmental

: NBS2: Pocket park monitoring necessity

C3/C4/C5 Ce

c7

(@]
(o]

Social

Business

PH&WB

Legend
X mandatory
o optional

Is it necessary to monitor how well the NBS
addresses a concern? Number in brackets is
monitoring priority.

Extreme Heat

Water scarcity

Water quality
Flooding
Air quality

Biodiversity

Share of green areas

Cc1

c1

w

C

14

C15

Cle

C17

C18

C19

C20

(@)
N
=

C

N
N

C23

C24

C25

C26

~

2

2]

Yes(1)

Yes(3)

Yes(1)

Yes(3)
Yes(1)
Not necessary Wastewater treatment

Yes(1)

Yes(1)

Community engagement | ™

Access to sport facilities

Access to cultural

facilities

Crime

Aesthetics

Quiality of experience

Property value

Unemployment

Business activity

Chronic respiratory

diseases

Cardiovascular diseases

Diabetes

Obesity

Depression

Physical activity

Communicable Diseases -| 0

Alimentary Infections

Communicable Diseases -| 0

Vector Borne Diseases

26

Collective efficacy

Yes(1)

Yes(1)

Yes(1)

Not necessary

Yes(1)

Yes(1)

Yes(4)

No

No

Yes(1)

Yes(1)

Yes(3)

Yes(1)

Yes(1)

Yes(1)

No

Yes(2)

X(1)

27

Community social cohesion

X(1)

28

Involvement of citizens in participatory
process

X(1)

29

Diversity of stakeholders involved in the
project

X(1)

30

Involvement of citizens from traditionally
excluded groups

X(1)

31

Trust in the decision-making procedures
and decision- makers

X(1)

32

Sustainability consciousness

Business

33

Number of new jobs

0(1)

34

Percentage of new jobs addressing
unprivileged social groups

0(1)

35

Change in the residential / business
property sale prices in the proximity of the
demonstration site

X(4)

36

Number of new businesses established in
proximity to demonstration site

0(1)

37

Change in the number of visitors at the
demonstration site

0(1)

38

Value of food / plants produced at the
demonstration site

39

Private financing attracted to the
demonstration site

0o(4)

40

Annual maintenance savings from biomass
reusage

41

Annual maintenance savings from rainwater
harvesting and / or grey water treatment
and reusage

0(3)

Physiological Indicators for physical
activities (1a Physical Activity; 1b Heartrate;
1c Blood Oxygen Saturation; 1d Sleep
quality; 1e Stress levels)

X(1)

Emotional events

X(1)

Level of outdoor physical activity

X(1)
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Akti Dilaveri:

NBS2: Pocket park monitoring necessity

Concerns ) Environmental Social Business PH&WB
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Is it necessary to monitor how well the NBS g Qo 9 2 0 0 0 kY kY g 2 oo g glg o o 9 9 9
addresses a concern? Number in brackets is ° °
monitoring priority. = =
Level of depression, anxiety and stress o X X(1)
Visual access to green space o o o X X(1)
6 Prevalence of allergic respiratory diseases
X X(1)
. Prevalence of smoking and prevalence of
exposure to secondhand smoke X o |o X(1)
8 Prevalence of hypertension o X(1)
9 Prevalence of diabetes o X(3)
10 | Prevalence of obesity o |X o] X(1)
11 |Prevalence of arrhythmias X o X(1)
12 Quality of life o o |o 0(1)
13 |Healthy lifestyle X X X X |x |x X(1)
14  |Satisfaction with Life (SWL) o X X(1)
15 |Health Related Quality of Life (HRQoL) X X X |X X(1)
16  |Connectedness to nature o 0(1)




Akti Dilaveri: NBS4: Planting of trees and shurbs for shading bicycle and pedestrian walkways monitoring necessity

Concerns ) Environmental Social Business PH&WB
Evaluation indicators Cl C2 C3,C4 C5/C6|C7 C8 C12 C13 C14 |C15/C16/C17/C18/C19 C20 (C21 C22(C23/C24 C25C26 C27 C28
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Legend I EEEEE g 258 °/8 585 £l 88|08 g g8 L2
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) 0 ) S I S ) ) ol = ol 82T |T| ZIZIEZZZED of =
Is it necessary to monitor how well the NBS ﬁ ﬁ ﬁ ﬁ Q ﬁ ﬁ ﬁ z § z| g § § § z § ﬁ é é é ﬁ ﬁ z ﬁ
addresses a concern? Number in brackets is g §
monitoring priority.
42 | Air Temperature Reduction / Air Cooling X o X o |x X(1)
43  |Universal Thermal Climate Index (UTCI) X X X(1)
o Avoided or additional net energy
consumption (or GHG emissions) X X(1)
45 | Site Water Autonomy for NBS X(3)
46 |Potable water savings / Water reuse o X(3)
. (Additional) Wastewater Treatment
Coverage X o
e Wastewater (and stormwater) managed on
site X o
49  |Flood risk factor (FRF) X o X(1)
50 |Runoff coefficient X X(1)
_ |51 | Mitigation of the urban runoff peak X X(1)
g 52 |Delay of the urban runoff peak X X(1)
GE’ 53 |Water quality - general X X X X(2)
_é 54  |Exposure to noise pollution X X(1)
L% 55 | European Air Quality Index X X X X(1)
56 |Average NDVIvalues o o X(1)
57 |Biologically active space (de-sealed area) o X X(1)
— Community level physiological profiling
(CLPP) X o X(1)
59  |%of biomass reuse on site
s Plant & animal richness of selected native
indicator species o X X(1)
61 |Changes in habitat quality o o] X(1)
62 | Blue space availability o o X(1)
63 |Connectivity of urban green spaces X o o] X(1)
64 | Green space accessibility o o |o X(1)
- Changes in Habitat Diversity (Habitat Unit
diversity) X X(1)
o |x o} X(1)
o] X o} o] X(1)
X X |0 o] X(1)
o o o 0(1)




Akti Dilaveri: NBS4: Planting of trees and shurbs for shading bicycle and pedestrian walkways monitoring necessity

Concerns ) Environmental Social Business PH&WB
Evaluation indicators Cl/C2 C3/C4 C5/C6|C7 C8 C12 C13 C14 |C15/C16/C17 C18|C19/C20, C21 |C22/C23C24/C25C26/ C27 C28
E k4 § é _ 3 > § é 2 é §
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Is it necessary to monitor how well the NBS ﬁ ﬁ ﬁ ﬁ Q ﬁ ﬁ ﬁ z ﬁ z| g ﬁ ﬁ § z § ﬁ § § § é é z é
addresses a concern? Number in brackets is ° °
monitoring priority. = =
o] X X(1)
o o o |o o 0(1)
0 (0} 0(1)
X X o X(1)
o (0] X(l)
o} (0] X(l)
o} o 0(1)
o |o 0(1)
o |o 0(1)
o o o o 0(1)
o} o |o |o 0(1)
17  |Perceived loneliness o o 0(1)
18 | Leisure Time Satisfaction Measure (LTS) X X X X o o X X(1)
19 Perceived safety of the neighborhood
(feeling) X
s Perceived safety of the neighborhood
(experience) X
21  |Friendliness o o o 0(1)
22 | Walkability X X(1)
5 Perceived quality of space and its
maintenance X(1)
24  |Place attachment o o o X(1)
:!3 o= Perceived ownership of space and sense of
A belonging to the community X o X(1)




Akti Dilaveri: NBS4: Planting of trees and shurbs for shading bicycle and pedestrian walkways monitoring necessity

EEEEE—

Evaluation indicators

Concerns

Environmental

Social

Business

PH&WB

C1

C2

C3/C4/C5 Ce

c7

(@]
(o]

Cc1

c1

w

C

14

C15

Cle

C17

C18

C19

C20

(@)
N
=

N
N

C

C23

C24

C25

C26

~

2

2]

Legend
X mandatory
o optional

Is it necessary to monitor how well the NBS
addresses a concern? Number in brackets is
monitoring priority.

Extreme Heat

Water scarcity

Water quality
Flooding
Air quality

Biodiversity

Share of green areas

Community engagement | ™

Access to sport facilities

Access to cultural

facilities

Crime

Aesthetics

Quiality of experience

Property value

Unemployment

Business activity

Chronic respiratory

diseases

Cardiovascular diseases

Diabetes

Obesity

Depression

Physical activity

Communicable Diseases -| 0

Alimentary Infections

Communicable Diseases -| 0

Vector Borne Diseases

Yes(1)

Yes(3)

Yes(1)

Yes(3)
Yes(1)
Not necessary Wastewater treatment

Yes(1)

Yes(1)

No

Yes(3)

No

Not necessary

Yes(1)

Yes(1)

Yes(4)

No
Yes(4)

Yes(1)

Yes(1)

Yes(3)

Yes(1)

Yes(1)

Yes(1)

No

Yes(2)

26

Collective efficacy

27

Community social cohesion

0(1)

28

Involvement of citizens in participatory
process

29

Diversity of stakeholders involved in the
project

30

Involvement of citizens from traditionally
excluded groups

31

Trust in the decision-making procedures
and decision- makers

32

Sustainability consciousness

Business

33

Number of new jobs

X(4)

34

Percentage of new jobs addressing
unprivileged social groups

X(4)

35

Change in the residential / business
property sale prices in the proximity of the
demonstration site

X(4)

36

Number of new businesses established in
proximity to demonstration site

X(4)

37

Change in the number of visitors at the
demonstration site

X(4)

38

Value of food / plants produced at the
demonstration site

X(4)

39

Private financing attracted to the
demonstration site

X(4)

40

Annual maintenance savings from biomass
reusage

41

Annual maintenance savings from rainwater
harvesting and / or grey water treatment
and reusage

0(3)

Physiological Indicators for physical
activities (1a Physical Activity; 1b Heartrate;
1c Blood Oxygen Saturation; 1d Sleep
quality; 1e Stress levels)

X(1)

Emotional events

X(1)

Level of outdoor physical activity

X(1)
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Akti Dilaveri: NBS4: Planting of trees and shurbs for shading bicycle and pedestrian walkways monitoring necessity
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Evaluation indicators Cl C2 C3,C4 C5/C6|C7 C8 C12 C13 C14 |C15/C16/C17/C18/C19 C20 (C21 C22(C23/C24 C25C26 C27 C28
" - " " ; ;
c o 5] -g _ g > 3 § 2 § §
> £ 2 § 35 ¢ 5 ¢ g2 8 |8 z §2/ 88
HEINE =l o 2| = a0 3 3 wlel 38|35 & c 5 28 2%
2 Ll 5l w| o 2| 2| ¢ © = E g Sl 9| @m|lE|IB| £ w|T|luvl sl o 5 68 o4
I © S c < | = 4] ) oo © =) [ o] o > s Q o O [ () Fan o ) c
e| 8| 3|55 5| gl S| s|oE|E[E|3|z|8|a|lg8l2BlglElslds]ae
o o= 9 T 2 w S 5 C B QS w = Q0 S © - =
Legend HEIRIHEEIER: g ol g& © g cg E 2 23 § 3 S| &gl 2 £3
X O o o S a9 2| 8 2| 5 = al =| s SIS
x mandatory| & 3 3 % s E 2 g 5| & s = £ 2 £ E e E 2
. n o o & = Qo
o optional = S < 8 S s>
= =
g g
S o, Al gl = A= 9 " ® sl alal = -~ < A A o a9 a9 a9 5 ~
. . S S R S 7 S S B S 7 S S > k73 > $ @l 9 v =T AT S 7 S 7 S v S v = k7l
Is it necessary to monitor how well the NBS g Qo 9 2 0 0 0 kY g oo 9 kY glg o o 9 9 9
addresses a concern? Number in brackets is ° °
monitoring priority. = =
Level of depression, anxiety and stress o X X(1)
Visual access to green space o o o X X(1)
6 Prevalence of allergic respiratory diseases
X X(1)
. Prevalence of smoking and prevalence of
exposure to secondhand smoke X o |o X(1)
8 Prevalence of hypertension o X(1)
9 Prevalence of diabetes o X(3)
10 | Prevalence of obesity o |X o] X(1)
11 |Prevalence of arrhythmias X o X(1)
12 Quality of life o o o 0(1)
13 |Healthy lifestyle X X X X |x |x X(1)
14  |Satisfaction with Life (SWL) o X X(1)
15  |Health Related Quality of Life (HRQoL) X X X X X(1)
16  |Connectedness to nature o 0(1)




Akti Dilaveri: NBS8: Vertical wall or/and roof garden incl. greywater recycling - commercial properties monitoring necessity

Concerns ) Environmental Social Business PH&WB
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42 | Air Temperature Reduction / Air Cooling X o X o X(3)
43  |Universal Thermal Climate Index (UTCI) X X(1)
o Avoided or additional net energy
consumption (or GHG emissions) X X(1)
45 | Site Water Autonomy for NBS X(1)
46 | Potable water savings / Water reuse o X(1)
. (Additional) Wastewater Treatment
Coverage X o
e Wastewater (and stormwater) managed on
site X o
49  |Flood risk factor (FRF) X o X(1)
50 | Runoff coefficient X X(1)
_ |51 | Mitigation of the urban runoff peak X X(1)
g 52 |Delay of the urban runoff peak X X(1)
GE’ 53 |Water quality - general X X X X(2)
_é 54 | Exposure to noise pollution X X(1)
L% 55 | European Air Quality Index X X X X(1)
56 | Average NDVIvalues o o X(1)
57 |Biologically active space (de-sealed area) o X X(1)
— Community level physiological profiling
(CLPP) X o] X(1)
59  |%of biomass reuse on site
s Plant & animal richness of selected native
indicator species o X X(1)
61 |Changes in habitat quality o o] X(1)
62 | Blue space availability o o X(1)
63 |Connectivity of urban green spaces X o o] X(1)
64 | Green space accessibility o o |o X(1)
- Changes in Habitat Diversity (Habitat Unit
diversity) X X(1)
o |x o} X(1)
o X o o] X(1)
X X |0 o] X(1)
o o o X(2)




Akti Dilaveri: NBS8: Vertical wall or/and roof garden incl. greywater recycling - commercial properties monitoring necessity
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Evaluation indicators Cl/C2 C3/C4 C5/C6|C7 C8 C12 C13 C14 |C15/C16/C17 C18|C19/C20, C21 |C22/C23C24/C25C26/ C27 C28
E 2 5| 8| _ g - |8 e 8%
> £ o €| T|T S|ele2|z]s |8 AEEIEE:
8 2|2 =2l .|zl = % R wl S| 31838 |2 c S| 28 98
Ol | 5| | o 2| £| ¢ © s E S| 9| ®|E|S| £ w BT v S o0 5 68l Aaa
AEIEIEEIERIR %"gaggs&;gxs}aag;ﬁggsgm
El 2| 5| 8 &3 2@ = zles|E|ls|l2|ElS|lglee2|all8leswlBzBE
Legend HEIRIHEEIER: £ el g& ° g © 8 ElS 2% HEEIRER: £ £3
3 o o S v 2| 2 5| 5 = o > =
x mandatory| & 3 = 2 5 £ 2 8 S =582 |2 E|Eg €&
. © = € 8 8 O = EZ| EQ
o optional = S < © ] S~
e Fa
© ©
al sl =l sl 8l slsls 2l s T I = =) )
: : o2 7 9| 9 T o7 2 2 Slglw v 27T vlw 22 7 2 2 i
Is it necessary to monitor how well the NBS g Qo 9 2 0 0 0 2l el o R g9 9 9
addresses a concern? Number in brackets is ° °
monitoring priority. = =
o] X X X(1)
X o o o |o o X(2)
o |o |o X o X(2)
X X o X(2)
o X X o X(2)
o X X o X(2)
X o o X(2)
X o o X(3)
X oo X(2)
o o |o |o X(2)
o o o o X(2)
17  |Perceived loneliness o o 0(1)
18 | Leisure Time Satisfaction Measure (LTS) o X X X X X o o X X(1)
19 Perceived safety of the neighborhood
(feeling) X
s Perceived safety of the neighborhood
(experience) X
21  |Friendliness o X o o o 0(1)
22 | Walkability X o X X(3)
5 Perceived quality of space and its
maintenance o] X X X(1)
24  |Place attachment o o |x o X(1)
:!3 o= Perceived ownership of space and sense of
A belonging to the community X X o X(1)




Akti Dilaveri: NBS8: Vertical wall or/and roof garden incl. greywater recycling - commercial properties monitoring necessity
PH&WB

EEEEE—

Evaluation indicators

Concerns

Environmental

Social

Business

C1

C2

C3/C4/C5 Ce

c7

(@]
(o]

Cc1

c1

w

C

14

C15

Cle

C17

C18

C19

C20

(@)
N
=

N
N

C

C23

C24

C25

C26

2

~

2

2]

Legend
X mandatory
o optional

Is it necessary to monitor how well the NBS
addresses a concern? Number in brackets is
monitoring priority.

Extreme Heat

Water scarcity

Water quality
Flooding
Air quality

Biodiversity

Share of green areas

Community engagement | ™

Access to sport facilities

Access to cultural

facilities

Crime

Aesthetics

Quiality of experience

Property value

Unemployment

Business activity

Chronic respiratory

diseases

Cardiovascular diseases

Diabetes

Obesity

Depression

Physical activity

Communicable Diseases -| 0

Alimentary Infections

Communicable Diseases -| 0

Vector Borne Diseases

Yes(1)

Yes(1)

Yes(1)

Yes(3)
Yes(1)
Not necessary Wastewater treatment

Yes(1)

Yes(1)

No

No

No

Not necessary

Yes(1)

Yes(1)

No
Yes(3)
Yes(4)

Yes(1)

Yes(3)

No

No

Yes(1)

No

No

Yes(2)

26

Collective efficacy

27

Community social cohesion

0(1)

28

Involvement of citizens in participatory
process

29

Diversity of stakeholders involved in the
project

30

Involvement of citizens from traditionally
excluded groups

31

Trust in the decision-making procedures
and decision- makers

32

Sustainability consciousness

Business

33

Number of new jobs

X(3)

34

Percentage of new jobs addressing
unprivileged social groups

X(3)

35

Change in the residential / business
property sale prices in the proximity of the
demonstration site

X(1)

36

Number of new businesses established in
proximity to demonstration site

X(3)

37

Change in the number of visitors at the
demonstration site

X(4)

38

Value of food / plants produced at the
demonstration site

X(4)

39

Private financing attracted to the
demonstration site

X(4)

40

Annual maintenance savings from biomass
reusage

41

Annual maintenance savings from rainwater
harvesting and / or grey water treatment
and reusage

0(1)

Physiological Indicators for physical
activities (1a Physical Activity; 1b Heartrate;
1c Blood Oxygen Saturation; 1d Sleep
quality; 1e Stress levels)

X(1)

Emotional events

X(1)

Level of outdoor physical activity

X(1)
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Akti Dilaveri: NBS8: Vertical wall or/and roof garden incl. greywater recycling - commercial properties monitoring necessity

Concerns ) Environmental Social Business PH&WB
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monitoring priority. = =
Level of depression, anxiety and stress o X X(1)
Visual access to green space o o o X X(1)
6 Prevalence of allergic respiratory diseases
X X(1)
. Prevalence of smoking and prevalence of
exposure to secondhand smoke X o |o X(1)
8 Prevalence of hypertension o X(3)
9 Prevalence of diabetes o 0(1)
10 | Prevalence of obesity o |X o] 0(3)
11 |Prevalence of arrhythmias X o X(3)
12 Quality of life o o o 0(1)
13 |Healthy lifestyle X X X X |x |x X(1)
14  |Satisfaction with Life (SWL) o X X(1)
15  |Health Related Quality of Life (HRQoL) X X X X X(1)
16  |Connectedness to nature o 0(1)




Akti Dilaveri: NBS9:

Green harbor elements monitoring necessity

Concerns ) Environmental Social Business PH&WB
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addresses a concern? Number in brackets is ° °
monitoring priority. = =
42 | Air Temperature Reduction / Air Cooling X o X o |x X(1)
43  |Universal Thermal Climate Index (UTCI) X X X(3)
o Avoided or additional net energy
consumption (or GHG emissions) X
45 | Site Water Autonomy for NBS
46 Potable water savings / Water reuse o]
. (Additional) Wastewater Treatment
Coverage X o
e Wastewater (and stormwater) managed on
site X o
49  |Flood risk factor (FRF) X o 0(4)
50 Runoff coefficient X
_ |5 Mitigation of the urban runoff peak X
g 52 Delay of the urban runoff peak X
GE’ 53 |Water quality - general X X X X(1)
_é 54  |Exposure to noise pollution X X(1)
L% 55 | European Air Quality Index X X X X(3)
56 |Average NDVIvalues o o X(1)
57 |Biologically active space (de-sealed area) o X X(1)
— Community level physiological profiling
(CLPP) X o X(1)
59  |%of biomass reuse on site
s Plant & animal richness of selected native
indicator species o X X(1)
61 |Changes in habitat quality o o] X(1)
62 Blue space availability (o] o]
63 |Connectivity of urban green spaces X o o] X(1)
64 | Green space accessibility o o |o 0(1)
- Changes in Habitat Diversity (Habitat Unit
diversity) X X(1)
o |x o} X(1)
o] X o} o] X(2)
X X |0 o] X(1)
o o o X(2)




Akti Dilaveri: NBS9: Green harbor elements monitoring necessity

Concerns ) Environmental Social Business PH&WB
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19 Perceived safety of the neighborhood
(feeling) X
s Perceived safety of the neighborhood
(experience) X
21  |Friendliness o X o o o 0(1)
22 | Walkability X o X X(3)
5 Perceived quality of space and its
maintenance o] X X X(1)
24  |Place attachment o o |x o X(1)
:!3 o= Perceived ownership of space and sense of
A belonging to the community X X o X(1)




Akti Dilaveri: NBS9:

Green harbor elements monitoring necessity

Concerns ) Environmental Social Business PH&WB
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monitoring priority.
26 | Collective efficacy X(1)
27 | Community social cohesion o 0(1)
B Involvement of citizens in participatory
process
2g Diversity of stakeholders involved in the
project
Involvement of citizens from traditionally
30 excluded groups
5 Trust in the decision-making procedures
and decision-makers
32  |Sustainability consciousness
33 |Number of new jobs X X o X(2)
o Percentage of new jobs addressing
unprivileged social groups X X o X(2)
Change in the residential / business
35 property sale prices in the proximity of the
demonstration site o} X X(4)
Number of new businesses established in
3 proximity to demonstration site o X |X o X(2)
§ o Change in the number of visitors at the
< demonstration site o |o X X(2)
5 38 Value of food / plants produced at the
demonstration site X X(2)
o Private financing attracted to the
demonstration site o X X(2)
40 Annual maintenance savings from biomass
reusage
Annual maintenance savings from rainwater
41 harvesting and / or grey water treatment
and reusage o
Physiological Indicators for physical
; activities (1a Physical Activity; 1b Heartrate;
1c Blood Oxygen Saturation; 1d Sleep
quality; 1e Stress levels) X X |x |x X X(3)
Emotional events o X(1)
Level of outdoor physical activity X X X X X X(1)




PH&WB

Akti Dilaveri: NBS9:

Green harbor elements monitoring necessity
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Level of depression, anxiety and stress o X X(1)
Visual access to green space o o o X X(1)
6 Prevalence of allergic respiratory diseases
X X(3)
. Prevalence of smoking and prevalence of
exposure to secondhand smoke X o |o X(3)
8 Prevalence of hypertension o X(3)
9 Prevalence of diabetes o 0(3)
10 | Prevalence of obesity o |X o] X(3)
11 |Prevalence of arrhythmias X o X(3)
12 Quality of life o o o 0(1)
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