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1 Abstract

This document is a detailed evaluation that aims to present and contextualize monitoring
results, evaluate the performance of each NBS, and assess the overall impact of the URBAN
GreenUP project in each Frontrunner (FR) cities. By considering KPIl and nature-based solutions
(NBS) performance reports, it provides an assessment of the impact of NBS within each city, and
an overview of the final status of the interventions in each of the FR cities. This assessment
considers various factors sourced from two main areas.

Firstly, assessments conducted in the initial project phases within WP1 determine the weights
assigned to each variable. This includes prioritizing key performance indicators (KPIs) for each
NBS in each city and evaluating the potential impact of the NBS on various challenges. Secondly,
the monitoring program in WP5 provides raw values of the impact through KPI reports, which
compile data collected during monitoring, and NBS reports, which assess the combined impact
of each NBS on the city challenges.

Chapter 3 describes the methodology used in the overall assessment of the NBS through the
performance of the KPls. This assessment is based on the KPI reports and the cities' assessment
of the NBS. It explains the formula used to calculate and evaluate the overall performance of
the KPIs and NBS interventions.

The final status of the NBS in each front-runner city at the close of this document is shown in
Chapter 4, where most of the NBS are reported as finalised.

Chapter 5 -7 contain an analysis of the technical, economic, social and environmental barriers
encountered when monitoring KPIs and during the NBS intervention and operation phases in
each FR city. They also detail the evaluation of the overall performance of the NBS interventions.

Chapter 8 summarizes the main conclusions, and offers recommendations for NBS
implementation based on the experience gained during the URBAN GreenUP project.

Finally, a complete annex has been included with the report catalogue of the measured KPIs and
the complete catalogue of assessed NBS.
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2 Introduction

This document is the report of the activity carried out in the framework of Task 5.5:

Following the methodology given in WP1, each city will define an overall performance
formula by establishing weights to the KPIs. Those weights may depend on social,
meteorological or other local aspects and they are defined prior to any NBS implementation.
Each city will obtain a global evaluation as a function of the KPIs with their associated
weights after its NBS implementation demo is terminated. Moreover, an overall conclusion
of demo exercises and associated results will be derived and recommendations will be
provided for future and for both front-runners cities and follower’s ones.

It is therefore a work of collecting, digesting and contextualising the activity carried out during
WP5. This document compiles the activity carried out during the monitoring, the evaluation of
the impact that the NBS have had in each city and also collects the deviations in the processes,
identified barriers and lessons learned.

Apart from the close relationship with the rest of the WP5 tasks, this task also draws on other
work packages for its development: NBS monitoring and implementation tasks in WP 2-3-4, as
well as information sources and assessments carried out within WP1.

The following diagram shows the workflow of the task, as well as the relationships with other
Tasks and Work Packages.

WP1
RENATURING CITY

METHODOLOGY

TS, A

T5.1-75.2-T5.3-T5.4 55 T5.5

KPI. DATA PER‘:;;%;L o GLOBAL CONCLUSIONS
COLLECTION i EVALUATION RECOMMEDATIONS
WP 2 - WP3 - WP4
NBS VALLADOLID
IMPLEMENTATION
T1.1 IZMIR

NBS CATALOGUE
LIVERPOOL

Figure 2.1. Process diagram of Task 5.5 and related tasks.

URBAN GreenUP
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3 Overall performance formula

The overall assessment of the impact of the NBS within each city responds to different variables.
The factors to be considered come from two main sources:

e Assessments made in the first phases of the project carried out within WP1. The results
of this phase will compose the weight assigned to each variable.
o KPI prioritization: asses the relevance of each KPI for each NBS within each city.
e Results of the monitoring programme carried out in WP5. The values obtained as a result
of the monitoring are the raw values of the impact.
o KPI reports: gathers the data collected during the monitoring of WP5 and
assesses the final impact observed for each KPI.
o NBS reports: contextualises the results obtained from all the KPIs associated
with each NBS and assesses the joint impact of that NBS on the City Challenges.

3.1 Establishing weight

In the KPI prioritization process, the challenges defined by the EKLIPSE methodology, re-adapted
in URBAN GreenUP T1.2-D1.2 and identified for each city on earlier studies of the project, will
be listed. For each challenge listed, the KPIs previously determined in WP5 monitoring studies
will appear in the next column. Then, the cities will match those KPIs with NBSs which are being
implemented in their demo sites and listed in the top two rows of the matrix. Taking into
consideration the results of this output and the pre-determined prioritization questions, a score
between 1 and 5 will be assigned to each KPI to determine the priority of this KPI for each NBS.
The list of the questions and their explanations are given in the table in section 2.1.4 Questions
to prioritize the KPIs (D1.8: KPIs calculation tool and prioritization criteria).

Table 1. The questions scored for each KPI can be seen in the table below

Q1 Is the methodology/KPI credible? Who uses this method? Is it recognized as
best practice or widely accepted/used in
decision making or compliance monitoring?
Q2 Is it practical, reliable and replicable? Can one/two people do this quickly and
accurately?
Q3 Does other similar data exist for comparison = Here or in other comparable cities or partner

and benchmarking? cities. Are there accepted thresholds?
Q4 Does it offer good value for time/money Can we get results quite quickly? Are
invested? consumables and parts affordable? Is it
resource efficient?
Q5 Will it further our understanding / add value Is it meaningful? Is it appropriate? Is it
to the NBS solutions? How much does it tell understandable? Is it convincing?
the story of the NBS solutions?
Q6 Do we have the expertise/software/timeto = Can this be done in-house? Is there a training
make the analysis? need?

* %
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The average value will be determined as a result of the scoring for 6 questions. Scoring will be
made by project teams of each city by internal discussions. Based on these averages, the city's
KPI prioritization will be visualized as follows via the spider diagram given in section 3.1. The
Likert scale used is from 0 — 5, (0) meaning no use, (1) being poor, (2) limited value, (3)
satisfactory/complementary, (4) good while (5) meaning very good or the best we have
available.

As a result, each city has obtained a matrix with each of the measured KPIs shown in rows, and
the related NBS in columns. The values contained in the matrix show the priority relationship of
each KPI with respect to each NBS.

The conceptual development of this matrix can be found in the D1.8: KPIs calculation tool and
prioritization criteria. These values will be included as a calculation factor in the overall
performance formula.

3.2 Reporting the performance of the KPIs and NBS

The core pillar of the overall evaluation is based on the measurement of the KPIs that the Cities
and Technical Partners of the project have carried out throughout the monitoring programme
deployed in each Front-runner City within the framework of the WPS5.

While Task 5.4 was concerned with managing and storing the data in the relevant databases and
hosting the data, Task 5.5 requires a further step in terms of interpreting the data, how the NBS
have performed and what the overall perception of the impact of the RUP has been in each of
the cities. In addition, possible deviations, unforeseen events and re-conductions provide
valuable information that should be captured and reflected as part of the legacy of the URBAN
GreenUP project.

In order to collect this data in an organised and harmonised way, two templates were designed
and distributed to the cities (Valladolid, Izmir and Liverpool), which coordinated the work carried
out by the technical partners.

The objectives of these templates are:

e To present and contextualise the results obtained during monitoring for each KPI.
Incidents of the process, discussion of results, supplementary material (graphs, tables,
etc.).

e To evaluate the performance of each NBS. Joint assessment of NBS-related KPls,
pictures, recommendations and conclusions. This will complement the NBS catalogue.

e To evaluate the impact of the URBAN GreenUP project in each city. Overall evaluation,
global recommendations and conclusions

3.2.1 KPI template report

The aim of this template is to present and contextualise the results obtained during monitoring
for each KPI.
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Figure 3.1. View of the empty Report on KPIs template

The first section of the template is dedicated to general data, such as KPI code, name, city and
partner in charge of the indicator. It also includes a field to indicate the NBS to which the KPl is
related.

The second section includes detailed information on the development of the KPI in terms of
results. First, a summary of the numerical results of the indicator is included. This is followed by
a section on the discussion and contextualisation of the results. This section will include all the
elements necessary for the contextualisation of the data, including graphic material such as
charts, images, maps, etc.

The third section is dedicated to the development of the measurement work and the overall
conclusion on the analysed impact on the KPI. This section is divided into two parts. The first

URBAN GreenUP
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part refers to the barriers encountered in the development of the measurement work. A bias
has been introduced in the template to differentiate the typology of barriers into technical,
economic, social and environmental. This last group includes the difficulties due to the
restrictions established by the different municipalities during the pandemic. In addition, it was
also intended to collect the measures that have been taken or could be taken to address the
barriers.

The second part of this section includes the overall assessment of how the impact of this KPI has
been perceived in the related challenge, indicating whether it has been positive, negative,
significant or non-significant.

Finally, a section for general comments has been included to collect other relevant information
that could not be covered in the previous sections.

The KPIs reports are included in Annex.

3.2.2 NBS template report

The NBS template for data collection has a very similar structure to the one above. The objective
is to obtain information about the impact and behaviour of the NBS installed in the FR Cities. It
also aims to capture the experience of using cities, the problems associated with their operation
and the barriers that cities have had to deal with and how they have been solved.

As in the previous case, the first section of the template is identifying. It lists the KPIs associated
with each NBS, the name of the NBS, when it was implemented and the partner responsible.

In the second section “Results and discussion”, the impact of the NBS on the city is described in
detail, based on the associated KPI data and contextualising all of them in the real city
environment.

Similar to the KPI template, it was also intended to collect the identified barriers that cities have
encountered in terms of technical, economic, social and environmental barriers. In this case, the
barriers have been differentiated into two separated stages: during the implementation process
and during the operation process. The objective is to reflect the issues both during the
construction and installation of the NBS and once they have been installed, including incidents
of interaction with the city-citizens as well as problems in the maintenance of the NBS. For each
barrier identified, a box has also been included to indicate how it has been managed during the
project and/or how it is proposed to be solved with a view to new experiences.

The NBS reports are included in Annex.
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3.3 Building the overall performance formula

For each KPI, the impact of the NBS that are part of the evaluated practices is assessed. This
assessment is carried out qualitatively, but assigns a certain importance to the impact according
to different aspects, such as intensity, interactions with other factors, permanence of the
impacts, etc. For each NBS it is proposed to assess the associated KPls in terms of the following
aspects:

Table 2. Description of the qualitative factors assessed for the characterisation of impacts.

The impact of the NBS on the indicator is null, so its implementation
No impact does not imply an effect on the city's adaptation or resilience to the

challenge assessed.
The impact of the NBS on the indicator is positive, so its implementation

Beneficial impact leads to an improvement in the city's adaptation or resilience to the
assessed challenge.
The impact of the NBS on the indicator is negative, so its

Detrimental impact implementation implies a decrease in the city's adaptation or resilience

to the assessed challenge.

The KPI has detected a significative impact and contributes significantly
to the Challenge.

The KPI has detected a significative impact but cannot contribute
significantly to the Challenge.

The KPI has detected a weak impact that cannot contribute significantly
to the Challenge.

High impact

Medium impact

Low impact

City The effect of the NBS on the KPI is presented globally across the city.

The effect of the NBS on the KPI occurs in several neighbouring streets

Neighbour or neighbourhoods.
Street The effect of the NBS on the KPI is presented at the level of the whole

street or relative area.

- The effect of the NBS on the KPI occurs in the areas closest to the NBS

Building/local ) -
(nearby surroundings or nearby buildings).
The effect of the NBS on the KPI is very localised and punctual, within
Punctual

the boundary of the NBS itself.

The expression of the impact occurs immediately after the installation
of the NBS.

The expression of the impact occurs in the short term after the
installation of the NBS (< 1 year)

The expression of the impact occurs in the medium term after the
installation of the NBS (1- 2 year)

Immediate

Short-term

Medium-term

URBAN GreenUP
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The expression of the impact occurs in the long term after the
installation of the NBS (>5 year)

1 Long-term

Synergic their interaction is quite synergistic

3 Moderate produces medium or low synergy

1 Without synergism
or simple

It does not produce synergistically effects with other KPIs

Continuous when the manifestation is constant
3 Periodical when they manifest in regular cycles

1 Irregular (sporadic) the manifestation is repeated without a regular periodicity

While it is interesting to assess each of the factors analysed separately, a formula for the overall
assessment of the impact generated by NbS in cities is proposed below. This simple formula
establishes the degree of impact according to the higher or lower score obtained in the different
factors, classifying it as weak, low, medium and high. In addition, weights will be established
according to the result of the prioritisation of KPIs carried out previously. This value has already
been evaluated.

Table 3. Quantification of impacts and classification

- Very The impact is significant, and represent a relevant advance on the Challenge's

high objectives.
13-18  Medium

The impact is significant, and represent a certain advance on the Challenge's
objectives

The impact is significant, but does not represent a major advance on the
Challenge's objectives

High

5-12 Low Theimpact on the KPl is irrelevant compared to the aims and objectives of the NBS

- High High priority, values from 2.6 to 5. Weight increases 10%

0-2.5 Low Low priority, values from 0 to 2.5. Weight increases 0%

The task of assessing the NbS has been done through a tool created in Excel, with the NbS of
each city in the columns, and the KPls assessed in the rows.

For each KPI, each expert selects the estimated values for each of the factors. The assessment is
based on the experience obtained in the evaluation of the KPIs, whose reports can be consulted
in the annex.
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4 NBS Implementation

This section shows the final status of the interventions in each of the FR Cities.

4.1 Valladolid

The full aspects of the NBSs developed in Valladolid City have been integrated into Deliverable
no. 2.3 which can be checked for more detailed information regarding those NBS.

This epigraph shows a summary list of the current catalogue of NBS actions in the city of
Valladolid by subdemos, including a categorical assessment of the state of development of each
of them. More specifically, 4 categories have been proposed to evaluate the current state of the

NBS plan:
e Cancelled: The proposed NBS is cancelled and therefore, it is not going to be executed.
° : The proposed NBS is not cancelled but is still in developing process, i.e. PPP,
design, tec.

e Started: The implementation works has started. In non-technical actions, this state
means the action is executing but not finished yet.

e Finished: The implementation works has finished and the NBS is working. In non-
technical actions means the activity is finished.

If appropriate, a brief description of the possible deviations from what was initially planned is
also included.

4.1.1 Subdemo A
The Sub-Demo A: Green Corridor, to re-nature the concept of cycle lane in Valladolid, crosses
the city from West to East.

This location will host the new green cycle lane and re-naturing existing bike lanes, tree related
actions and vertical noise barriers and natural pollinator’s modules. The complete list of NBS is
shown in next Table.

Table 4. Summary of NBS located in Subdemo A (Valladolid interventions)

TYPE OF
INTERVENTION NBS CATEGORY CODE STATE

1 - Re-naturing Green route Vacl New green cycle lane Finished

urbanization Arboreal Vac2 Planting 1000 trees Finished
interventions Vac3 Tree shady places Finished
Resting areas Vacb6 Green Resting Areas Finished

2 - Water SUDS Vac8 SUDs for green bike Cancelled

interventions lane

3 - Singular Gl Cycle-pedestrian | Vacl5 Cycle-pedestrian green | Finished
infrastructures paths

URBAN GreenUP
GA n? 730426 i!ii URBAN| P



D5.4: NBS implementation conclusions and recommendations. Final NBS 20/69
catalogue

TYPE OF
Smart soils Vacl6 Smarts soils as Finished
substrate
Pollinators Vacl9 Natural pollinator's Finished
modules
Vertical Gl Vac22 Green Noise Barriers Cancelled

As can be seen in the table above, all the actions expect two cancelled planned for Subdemo A
in Valladolid are finished. The non-technical actions common to all areas are showed in a
separated epigraph.

4.1.2 Subdemo B
The Sub-Demo B: City Center, is conceived to re-nature urban areas with low availability of
space for green infrastructure.

Vertical and horizontal green interventions, tree related actions and pollinator’s modules are
going to be developed, as well as other interventions as the electrowetland and the urban
garden biofilter. The complete list of NBS is shown in the next Table.

Table 5. Summary of NBS located in Subdemo B (Valladolid interventions)

TYPE OF
INTERVENTION NBS CATEGORY CODE STATE

1 - Re-naturing Arboreal Vac4 | Shade and cooling trees | Finished
urbanization interventions
3 - Singular Gl Horizontal Gl Vac26 | Electro wetland roof Finished
Vac27 @ Green Covering Shelter Finished
Vac28 | Green Roof Finished
Vac29 @ Green Shady Structures | Finished
Pollinators Vac20 Compacted pollinator's Finished
modules
Pollutants filter Vac30 | Urban Garden Bio-Filter | Finished
Smart soils Vacl7 | Smarts soils as substrate | Finished
Vertical Gl Vac23 | Green Noise Barriers Finished

Vac24 | Vertical mobile garden Finished
Vac25 @ Green Fagade Finished

As can be seen in the table above, all the actions planned for Subdemo B in Valladolid are
finished.

4.1.3 Subdemo C

Sub-Demo C: New models of re-naturing urban areas, has four main locations: C1- Football
Stadium area (parking), C2- Sustainable Park, C3- Floodable Park and C4- Urban farming
activities.

URBAN GreenUP
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This location will include a re-naturing parking area, the Sustainable Urban Park, the Floodable

Park, as well as natural pollinator's modules and urban farming. The complete list of NBS is

shown in the next Table.

Table 6. Summary of NBS located in Subdemo C (Valladolid interventions)

TYPE OF
INTERVENTION NBS CATEGORY | CODE

1 - Re-naturing Arboreal

urbanization interventions
Carbon capture

2 - Water interventions | Flood actions
Green pavements

SUDS

Water treatment

3 - Singular Gl Pollinators

Smart soils
Urban Farming

4 - Non-technical Educational
interventions activities

Vach
Vac7
Vacll

Vacl4

VaclO
Vac9

Vacl2
Vacl3

Vacl9

Vac20

Vac21

Vacl8

Vac31

Vac32

Vac33

Vac34

Vac35

Vac36

Re-naturing parking
trees

Urban Carbon Sink
Floodable Park

Parking Green
Pavement

Rain gardens

SUDs for renaturing
parking

Green filter area
Natural wastewater
treatment Plant
Natural pollinator's
modules

Compacted pollinator's
modules

Natural pollinator's
modules

Smarts soils as substrate
Urban orchards
Community composting
Small-scale urban
livestock

Educational path in
VAc13

Educational path in
VAcll

Farming Educational
Active

STATE

Finished
Cancelled

Cancelled
Cancelled

Finished

Finished

Finished

Finished

Finished

Finished

Cancelled

Cancelled

Finished

As can be seen in the table above, most of the actions planned for Subdemo C in Valladolid are

finished.

There are 3 actions ONGOING related to water, due to technical barriers to implement this kind

of projects in an urban consolidated context, but today resolved. These works are planned to

finish in May 2023.
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4.1.4 Non-technical actions

Some non-technical interventions for environmental education, engagement, city coaching and
support activities, are developed in the three Sub-Demo areas indistinctly. All of them are
summarized into the next Table.

Table 7. Summary of Non-technical actions located in Valladolid

TYPE OF NBS
INTERVENTION CATEGORY CODE >IATE

. ) Promotion of ecological o
City coaching | Vac39 L . Finished
reasoning/intelligent

Vac37 @ Engagement Portal for citizens @ Finished

. Engagement . L i
4 - Non-technical Vac38 | Sponsoring activities Finished
interventions Single desk for RUP .
Vac40 Finished
deployment
Support . .
. Support to citizen project of .
activities Vac4l Finished
NBS
Vac42 | City mentoring strategy Finished

All of the non-technical activities in Valladolid city have already finished, but some on them will
continue after the final of the project, because of the interest for citizens and stakeholders, and
the role of the Valladolid City Council in the promotion of ecological reasoning, support to
citizen, and engagement activities between others.

4.2 Liverpool

This epigraph shows a summary list of the current catalogue of NBS actions in the city of
Liverpool by sub-demos, including a categorical assessment of the state of development of each
of them. Four categories have been used to evaluate the current state of the NBS planned:

e Cancelled: The proposed NBS is cancelled and therefore, it is not going to be executed.

. : The proposed NBS is not cancelled but is still in developing process, i.e. PPP,
design, tec.

e Started: The implementation works has started. In non-technical actions, this state
means the action is executing but not finished yet.

e Finished: The implementation works has finished and the NBS is working. In non-
technical actions means the activity is finished.

Where appropriate, a brief description of the deviations from what was initially planned is also
included.

4.2.1 Subdemo A

The Baltic Corridor is south of Liverpool City Centre and connected to the Business Improvement
District demonstration area by Bold Street. The green route corridor links the area on Bold Street
with Wapping Dock and passes through several distinct communities. The key challenges in this
corridor were to:
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e engage different stakeholders and link up the social spaces between the homes and
businesses to promote greater fluidity of use and functionality in the Baltic area,

e find space, especially underground space, for retrofitting Nature Based Solutions into a
constrained busy area.

This location hosted actions involving re-naturing urbanization, water interventions and Singular
Green Infrastructures, as well as non-technical interventions which are indicated on a separate
epigraph. The complete list of NBS is shown in the next Table. and as it can be seen, all the
actions are finished.

Table 8. Summary of NBS located in Subdemo A (Liverpool interventions)

TYPE OF
INTERVENTION NBS CATEGORY | CODE STATE

1 - Re-naturing Arboreal LAc-5 | Shade trees Finished
urbanization interventions LAc-6 = Cooling trees Finished
Green route LAc-1 | New pedestrian and Finished
cycleway green route
Urban carbon LAc-7 | Urban Carbon Sink Finished
sink
2 —Water SubDS LAc-8 | Raingarden SuDS Finished
Interventions
3 - Singular Gl Floating gardens LAc- Saltwater ecosystem island | Finished
16
Pollinators LAc- Pollinator verges Finished
12
LAc- Pollinator walls vertical Finished
13

Preliminary work also identified permeable or green pavement interventions in sub demo A but
these were transferred and delivered as part of a larger scheme in sub demo B.

It was also hoped that a few green resting areas could be incorporated into the Baltic route at
NBS locations. However, additional funding was required and it was not possible to source this
during the pandemic so the seating plans were put on hold to be completed at a later date.

4.2.2 SubdemoB

The city centre of Liverpool is one of the least well-resourced neighbourhoods of the city for
green space. It is constrained by its density and the limited availability for green space
development. However, there opportunities for targeted interventions that tackle specific
issues, such as flood risk, using NBS.

All the actions are complete except LAc-11 Biochar which was cancelled. The Biochar initiative
was cancelled because a preliminary independent report highlighted that the composition of
Biochar was unregulated and often variable with samples showing elevated levels of potential
toxins. As the Biochar was to be used in tree pits on a high profile and high value scheme a
political decision was taken to cancel the trial of Biochar for this project.
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The complete list of these is shown in the next Table.

Table 9. Summary of NBS located in Subdemo B (Liverpool interventions)

TYPE OF
INTERVENTION NBS CATEGORY | CODE STATE

1 - Re-naturing Arboreal LAc-5 | Shade trees Finished
urbanization interventions LAc-6 | Cooling trees Finished
Green route LAc-2 | Green travel route Finished
Urban Carbon LAc-7 | Urban Carbon Sink Finished
Sink
2 - Water Flood actions LAc-4 | Urban catchment forestry Finished
interventions Hard Drainage LAc-  Green pavement Finished
pavement 10
3 - Singular Gl Smart Soils LAc- Enhanced nutrient Cancelled
11 managing and releasing soil
(Biochar)
Pollinators LAc- Pollinator walls vertical Finished
13
LAc- Pollinator roofs Finished
14
Pollutants filter LAc- Green filter area Finished
17
Vertical Gl LAc- Mobile gardens Finished
15

4.2.3 Subdemo C

Sub-Demo C is a suburban site, a green area with extensive biodiversity, but with associated
drainage issues. Therefore, water interventions are quite relevant to this location, as well as
other NBS interventions which are described in the following next Table.

Table 10. Summary of NBS located in Subdemo C (Liverpool interventions)

TYPE OF
INTERVENTION NBS CATEGORY CODE STATE

1 - Re-naturing Arboreal LAc-5 | Shade trees Finished
urbanization interventions
Carbon capture LAc-7 | Urban Carbon Sink Finished
Green route LAc-1 | New pedestrian and Finished

cycleway green route
LAc-3 | Road junction pedestrian | Finished

improvements
2 - Water SUDS LAc-8 | Water retention ponds Finished
interventions Hard drainage LAc-9 | Hard drainage (civils work | Finished
(flood prevention) for flood prevention)
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TYPE OF
3 - Singular Gl Pollinators LAc-12 | Pollinator verges Finished
Floating gardens LAc- Freshwater ecosystem Finished
add3 island

All planned works for Demo C have finished.

Initially there were plans for a green fence in sub demo C but this initiative was transferred and
delivered in sub demo B instead where it had a greater impact and higher profile. An
opportunity was taken to introduce and test an additional small floating freshwater ecosystem
in sub demo C as well.

4.2.4 Non-technical actions

Non-technical Interventions were an important element of the planned work which added
significant value to the project through engaging communities and working with partners and
stakeholders. Opportunities explored include engagement activities such as Forest Schools,
Forest Church, wood allotments, a bio app, arts projects and a range of other activities
promoting citizen physical and mental health and wellbeing. In addition, a key focus of this work
was also work with stakeholders to develop a Re-naturing Urban Plan and a city mentoring
strategy. The complete list of these non-technical actions is shown in next Table.

Table 11. Summary of Non-technical actions located in Liverpool

TYPE OF NBS
INTERVENTION CATEGORY CODE >IATE

4 - Non- City coaching | LAc-27 | Promotion of ecological Finished/
technical reasoning
interventions Educational LAc-18 | Wood allotments Cancelled
activities LAc-19 | Gl for Education Finished
LAc-20 | Forest School Finished
Engagement | LAc-21 @ Engagement Portal for Finished
citizens
LAc-22 | Green art/engagement Finished
LAc-23 | Forest church Finished
LAc-24 | Bio APP Finished
LAc-25 | Gl for Physical Health Finished
LAc-26 | Gl for mental health Finished
Support LAc-28 | Single window/desk for RUP Finished
activities deployment
LAc-29 | Support to citizen project of Finished/
NBS
LAc-30 | City mentoring strategy Finished/

The planned wood allotments were cancelled due to the pandemic lockdown which restricted
the ability of people to meet in public. Although other successful wood allotment initiatives had
been successfully set up previously, the UK pandemic restrictions prevented the group meeting

)
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or working on site and the project became increasingly difficult to deliver in the remaining
project time. As a result, a formal project amendment request was made to convert the small
sum of funding for the wood allotments into additional engagement activity for other non-
technical interventions

Three of the non-technical interventions are finished but by their nature also remain ongoing.
These include:

e Promotion of ecological reasoning;
e Support to citizen project of NBS, and the
e City mentoring strategy.

The ongoing sharing of the learning and support to others will continue beyond the end of the
project and be a legacy action.

4.3 Izmir

The full aspects of the NBSs developed in Izmir City have been integrated into Deliverable no. 4.3
which can be checked for more detailed information regarding those NBS.

This section shows a summary list of the current catalogue of NBS actions in the city of Izmir by
subdemos, including a categorical assessment of the state of development of each of them.
More specifically, 4 categories have been proposed to evaluate the current state of the NBS
plan:

Cancelled: The proposed NBS is cancelled and therefore, it is not going to be executed.

° : The proposed NBS is finalised within the course of URBAN GREENUP but the
activities will be carried out by the local government after the URBAN GREENUP project.

e Started: The implementation works has started. In non-technical actions, this state
means the action is executing but not finished yet.

e Finished: The implementation works has finished and the NBS is working. In non-

technical actions means the activity is finished.

If appropriate, a brief description of the possible deviations from what was initially planned is
also included.

4.3.1 Sub-Demo A

Sub Demo A is located in the central area of Karsiyaka Metropolitan District, which is a highly-
urbanized area. It includes different transportation related locations (car parking areas and on-
street parklet areas) that will reduce maximum/average temperatures and will reduce air
pollutants. Car parking areas will be deployed in different locations with different building
density levels in Karsiyaka and Cigli (in Sasali Natural Life Park) in order to illustrate peculiarities
of urban heat island effect. The complete list of the proposed NBS is shown in table below. All
of the actions for Sub Demo C had been finalized by the end of 2020.
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Table 12. Summary of NBS located in Subdemo A (Izmir interventions)

TYPE OF NBS
INTERVENTION CATEGORY CODE >TATE

1 - Re-naturing | Arboreal I1Ac-3 Arboreal areas around Ege Park | Finished
urbanization interventions Green Car Park Area
Resting areas | IAc-4 Installation of Parklets Finished

3 - Singular Gl Horizontal Gl IAc-14 Green Car Park Covering Shelter | Finished

IAc-15 Cool pavement Finished

IAc-16 Green Shady structures Finished

Smart soils IAc-10 Smart soil into green shady Finished
structures

4.3.2 Sub-Demo B

In the heart of Sub Demo B there is ‘Sasali Natural Life Park’ a thematic park which is interface
between urban and natural areas and ideal for developing climate-smart urban farming
practices in a special precinct within the Park. Sub Demo B is also supported by non-technical
interventions regarding urban farming and bio-diversity supporting activities. The complete list
of NBS is shown in next Table.

Table 13. Summary of NBS located in Subdemo B (Izmir interventions)

TYPE OF NBS
INTERVENTION | CATEGORY CODE >TATE

2 - Water Grassed swales and water retention Finished
. . SUDS IAc-6 .
interventions ponds around Bio-boulevard

Pollinators Ac-11 Natural Pollinator's modules Finished

Smart soil production in climate-smart | Finished

Smart soils IAc-9 . .
urban farming precinct
3 - Singular Gl IAc-17 Climate-smart greenhouses Finished
Urban Improving Overall Efficiency of urban Finished
Farming IAc-18 waste water treatment by using by-

products
IAc-20 The Bio-boulevard

Education for the Food-smart future

Educational | |Ac-21 .
of lzmir

activities Urban Farming Educati ficipat
4 - Non- IAc-22 r 'ap. arming ‘ ucative-participate
. Activities, Learning for Producers
technical R :
. . IAc-24 Municipality Enabled Urban Farming
interventions
The support for Women Cooperative Cancelled
|Ac-25 , .
Engagement community Agriculture
IAC-26 BIO-B|It.Z events and open platform Finished
education
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4.3.3 Sub-Demo C

Sub Demo Cis formed by a 10 km long green corridor from the coastal areas, river beds to highly
sensitive nature protection areas. The proposed green corridor includes sustainable
transportation options (cycling &walking) and special sections like the Bio-Boulevard that will
provide important ecosystem services for urban biodiversity. Sub Demo C also includes non-
technical interventions aiming bio-diversity increasing education activities. The complete list of
NBS is shown in the table below.

Table 14. Summary of NBS located in Subdemo C (Izmir interventions)

e e——

1 - Re-naturing Arboreal IAc-2 Planting trees Finished
urbanization interventions
Carbon capture | IAc-5 Urban Carbon Sink Finished
Green route IAc-1 Cycle and pedestrian route in Finished
new Green Corridor
2 - Water Flood actions IAc-7 Culvert works for Peynircioglu Finished
interventions River
Green IAc-8 Green pavements for Finished
pavements Peynircioglu River
3 - Singular Gl Vertical Gl IAc-12 | Green fences Finished
IAc-13 | Establishment of fruit walls Finished
4 - Non-technical | Educational IAc-19 | Industrial Heritage Route Along | Finished
interventions activities the Izmir urban Green Corridor
(lUGC)

4.3.4 Non-technical actions

Some non-technical interventions for environmental education, engagement, city coaching and
support activities, are developed in the three Sub-Demo areas indistinctly. All of them are
summarized into the table below.

Table 15. Summary of Non-technical actions located in Izmir

TYPE OF NBS
INTERVENTION | CATEGORY CODE >TATE

Promotion of Ecological reasoning and | Cancelled

IAc-27 . .
City mte.lllgfent . . T .
coaching Izmir bio-diversity Atlas via citizen Finished
IAc-28 participation through ICT enabled
4 - Non- smart phone tools
tcechnicali Engagement | |Ac-23 Engagement portal for citizens
Interventions IAC-29 Single window/desk for RUP Cancelled
Support deployment
activities IAc-30 Support to citizen project of NBS
IAc-31 City mentoring Strategy Cancelled
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5 VALLADOLID Global Evaluation

5.1 Barriers analysis

5.1.1 KPI barriers

In Valladolid, 41 KPIs were calculated to assess the impacts of the NBS interventions. During the
monitoring process, approximately 90% of the KPIs selected encountered ad least one barrier.
Valladolid presents an interesting case, because 39 out of the 41 measured KPIs experienced
technical problems during the monitoring period.

Barrier counter - VALLADOLID

12%

34 12 16 14 5

Technical Economcal Sodal barriers  Environmental NO barriers

barriers barners barriers

No barriers Barriers

Figure 5.1. Barriers in Valladolid.

Percentage of KPIs that encountered technical, economic, social or environmental barriers at least
once (left). Number of times a KPl encountered any technical, economic, social or environmental
barriers during the monitorization process (right)

Some problems were related to insufficient infrastructure, such as street WiFl networks, and
could be addressed within the duration of the project. More alarming, however, are the
technical barriers related to a lack of data for baseline calculation, lack of qualified personnel
that could conduct the monitoring or lack of coordination between the local authorities and the
partners in charge of monitoring the NBSs. The case of Valladolid offers a unique opportunity to
understand how technical barriers could be avoided in the future by improving the planning

involved in NBS implementation.

Many of the technical barriers where addressed when possible, but some were also related to
the COVID pandemic restrictions, which were particularly harsh in Spain. Similarly, all the
environmental barriers were the cause of the pandemic, which also affected non-technical
activities.

Social barriers in Valladolid present another particular point of interest. Although low citizen
participation could have been expected, several of the interventions were confronted with a
great amount of negative opinions. This lack of support from the citizens was reflected in the
calculation of the KPls, for example when said citizens knowingly provided wrong and non-
sensical answers in surveys designed to gauge citizen perception on NBS. From a lessons learned
point of view, it is important that we evaluate where this lack of support originates, if for
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example it stems from the NBS design itself, or maybe it is due to unsuccessful communication
and outreach activities.

5.1.2 NBS barriers

Out of the 36 interventions implemented in Valladolid, only one did not encounter any technical,
economic, social or environmental barrier during the implementation phase, and all
interventions experienced at least one type of barrier during the operation phase.

® Implementation Operation

A47%

Figure 5.2. Percentage of total barriers encountered by the NbS that fall under the implementation
and operation phases in Valladolid
Most of the technical barriers encountered by the intervention occurred during the
implementation phase, and were related to limitations in the NbS design or existing grey
infrastructure that interfered with the implementation. Although technical barriers related to
design limitations caused some delays, they were relatively easy to address, and were solved by
changing the design of the interventions to integrate existing structures.

Barriers related to existing infrastructure were, however, more difficult to address. In some
cases, the blueprints of the intervention sites were not available, or the buildings where the NbS
were going to be fixed could not support the extra weight because it was never accounted for
during the time of construction. When possible, the NbS design was changed to add extra
infrastructure, but this in turn resulted in economic barriers because it was not originally
contemplated in the budget. When possible, the city of Valladolid covered the extra expenses.

Other economic barriers resulted from budget limitations, and in some cases the NbS was more
expensive than other solutions. On paper, this might cause local administrations and citizens to
question the necessity of the chosen NbS. Thus, it is important to properly communicate the
benefits, but this might not have a positive impact if they are not accompanied with numbers to
support the argument.

Social barriers encountered during the implementation phase were mostly related to a lack of
awareness about the benefits of the solutions and some NIMBY effects. This lack of awareness,
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which might stem from flawed communication strategies, led in many cases to the NbS being
vandalised, either because the structure was damaged or because the plants used were stolen.
Several communication activities we carried out to try to minimize these acts of vandalism and
other citizen complaints, with more or less success.

Almost all environmental barriers were related to the COVID 19 pandemic restrictions, which
caused delays in the implementation processes. In a few cases, however, environmental barriers
were ironically the result of climate change, when Autumn in Valladolid (at the time that some
of the vegetation of the interventions was supposed to be planted) was unusually dry.
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Figure 5.3. Number of NbS that encountered technical, economic, social and environmental barriers

during the implementation/operation processes in Valladolid, according to barrier type
During the operation phase, most of the technical, economic and, surprisingly, social barriers,
were related to maintenance activities. These activities, which are often not contemplated in
the budget, turned to be in many cases more expensive than expected thought Valladolid City
Council covered the expenses. This, however resulted in the misplaced perception by the citizens
that the new interventions were not being properly maintained, and exacerbated the negative
opinion that some of the citizens had about the NbS interventions.

Environmental barriers encountered during the operation phase were mostly related to extreme
weather events, such as the long period of droughts, which caused high mortality rates among
the vegetation planted in the interventions, or heavy rains events, which flooded the biofilters.
In future interventions, the increase in extreme weather events would have to be considered
and accounted for during the NbS design phase.
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5.2 NBS performance evaluation

Note: For details on the factors, please check section 3.

In Valladolid, a total of 155 impacts have been identified, all of them positive out of a total of 32
NbS assessed. The following graph shows the impacts obtained grouped by challenge. As can be
seen, the Challenge with the highest number of impacts detected is Challenge 04 Green Space
Management (44 impacts), followed by Challenge 2 Water management (37). On the other
hand, Challenge 10 Potential of economic opportunities and green jobs is the challenge with
less impacts detected (2).

m CHO1 Climate mitigation & adaptation +
m CHO2 Water Management +

= CHO4 Green Space Management +

m CHOS Air Quality +

® CHO7 Participatory Planning and Governance +

m CHOB8 Social Justice and Social Cohesion +

= CHO6 Urban Regeneration +

® CHO9 Public Health and Well-being +

m CH10 Potential of economic opportunities
and green jobs +

Figure 5.4. Number of positive impacts detected in Valladolid

The following graph shows the NBS grouped by blocks, with each block having a surface area
proportional to the number of impacts detected. Green fagade is the NBS with the highest
number of impacts detected, followed by trees-related NbS (Tree shady places, shade and
cooling trees, etc.) and the innovative NbS (Electrowetland and Urban Garden Biofilter).
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Figure 5.5. Impacts detected by NBS in Valladolid

In terms of assessed impact intensity, in general, the challenges with the highest impact are
Challenge 2 Water management, followed by Challenge 06 Urban regeneration. Challenge 2
Water management has also received the highest number of high intensity impacts.

B CH10 Potential of economic opportunities
and green jobs

B CHO9 Public Health and Well-being

W CHO8 Social Justice and Social Cohesion

m CHO7 Participatory Planning and Governance

B CHO6 Urban Regeneration 4,00
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Figure 5.6. Average impact intensity by Challenges in Valladolid

By NbS, it is observed that they all have a similar average Impact Intensity. 3 non-technical
actions are the interventions with the highest average (Promotion of ecological intelligent
reasoning, Engagement Portal for citizen and Single desk for RUP deployment), followed by NBS
related to tree planting (Re-naturing parking trees and Planting 1000 trees, etc.).
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Figure 5.7. Average impact intensity by NbS in Valladolid

However, the following table shows another point of view. These are the NBS with high impact
intensities. Tree-related NbS (Tree shady places, shade and cooling trees, re-naturing parking

trees and Planting 1000 trees and Urban Carbon Sink) have obtained a high impact intensity in

3 indicators.

Table 16. NBS with KPIs rated with high intensity. Valladolid.

NBS

VAc3-Tree shady places (500 trees)
VAc4-Shade and cooling trees (600 trees)
VAc5-Re-naturing parking trees (250)
VAc2-Planting 1,000 trees

VAc7-Urban Carbon Sink

Rest of NbS

IN
13
13
13
11
11

<=5

6

In terms of assessed impact extension, in general, impacts on Challenges such as CH09 Public
Health and Wellbeing, CHO1 Climate mitigation and adaptation and CHO6 Urban regeneration
occur at the city level, while challenges such as CHO8 Social Justice and Social Cohesion have a

more localised impact.
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Figure 5.8. Average impact extension by Challenges in Valladolid

As can be seen in the graph below, non-technical stocks have a larger average impact (on the
left side of the graph) than technical actions (on the right side).
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Figure 5.9. Average impact extension by NbS in Valladolid
In terms of moment of impact, it is notable that impacts on CH02 Water management and CH04
Green space management are more immediate than others such as CHO1 Climate mitigation
and adaptation and CHO8 social Justice and cohesion.
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Figure 5.10. Average impact moment by Challenges in Valladolid

In relation to the above, the NBS with the most immediate impacts are those most related to
water (SUDS, raingardens, etc).
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Figure 5.11. Average impact moment by NbS in Valladolid

In terms of synergy, the non-technical actions show more synergies in their indicators, as well
as Technical actions such as Urban carbon sink and tree-related actions.
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Table 17. NBS with KPIs rated with high synergy. Valladolid

NEN
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VAc1-New green cycle lane and re-naturing existing bike lanes
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Other NBs

VAC36-
Urban
Farming
Educationa...
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Figure 5.12. Average impact synergy by NbS in Valladolid

In terms of frequency, the NBS installed generates a continuous impact on most of them. Also
in relation to the challenges, the averages are high and greater than 3 for most of them,
indicating that there is a prevalence of continuous impacts. In this sense, the Challenges with
more infrequent impacts are those of a social and economic topics (CH10 Potential of economic
opportunities and green jobs or CHO8 Social Justice and social cohesion), while the
environmental challenges show more frequent impacts (such as CHO5 Air quality or CH04 Green

Space Management).
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Figure 5.13. Average impact frequency by Challenges in Valladolid
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Figure 5.14. Average impact frequency by NbS in Valladolid

5.3 Overall conclusion

Most interventions faced technical barriers during implementation, but they were relatively
easy to address by modifying designs and integrating existing structures. Additional
infrastructure requirements and budget limitations posed challenges, and the cost of some NbS
solutions raised questions about their necessity. Lack of awareness and NIMBY effects led to
vandalism and citizen complaints, emphasizing the need for effective communication strategies
supported by data. COVID-19 restrictions caused delays, while climate change effects such as
droughts and heavy rains impacted intervention viability. Insufficient budgeting and perceived
inadequate maintenance by citizens affected interventions, along with extreme weather events.
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In summary, addressing technical, economic, social, and environmental barriers requires
modifying designs, improving communication, considering climate change impacts, and
allocating sufficient resources for maintenance.

The following table shows a map of the rating obtained after applying the overall performance
formula, corrected with the prioritisation of KPIs. There is a concentration of high-very high
impacts in the upper-left part of the table. This means that actions related to tree planting and
the creation of a new cycle path have generated high impacts in almost all of the Challenges,
especially those most related to environmental issues. On the other hand, non-technical actions
have clearly generated very high impacts, especially in Challenge 8 Social Justice and Social
Cohesion.

Figure 5.15. Overall summary table of results of the total impact assessment in Valladolid

NBS CHO1 CHO2 CHO4 CHO5 CHO6 CHO7 CHO8 CHO9 CH10

VAc1-New green cycle lane and re-
naturing existing bike lanes

VAc3-Tree shady places (500 trees)
VAc4-Shade and cooling trees (600
trees)

VAc2-Planting 1,000 trees
VAc5-Re-naturing parking trees
(250)

VAc7-Urban Carbon Sink

VACc9-SUDs for re-naturing parking
VAc10-Rain gardens

VAc14-Green Parking Pavements
VAc15-Cycle-pedestrian green
paths

VAc18-Smarts soils as substrate
VAc20-Compacted Pollinator’s
modules

VAc19-VAc21-Natural pollinator’s
modules

VAc22-23-Green noise barriers

VAc25-Green Fagade
VAc24-Green Vertical mobile
garden

VAc27-Green Covering Shelter
VAc26-Electro wetland
VAc28-Green Roof
VAc29-Green Shady Structures

VAc30-Urban Garden Bio-Filter
VAc6-Installation of 3 Green
Resting areas

VAc31-Urban orchard

VAc32-Community composting
VAc35: Educational path in
floodable park area
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NBS

CHO1 CHO2 CHO4 CHO5 CHO6 CHO7 CHO8 CHO9 CH10

VAc36-Urban Farming Educational
activities

VAc37-Engagement Portal for
citizen

VAc38-Sponsoring activities
VAc39-Promotion of ecological
reasoning inteligente

VAc40-Single desk for RUP
deployment

VAc41-Support to citizen project of

NBS

VAc42-City mentoring strategy
(Staff Exchange activities)

Note: Impact scoring: Very high (25-30), High (19-24),

(13-18),

(12-5), Negative (<0)

Based on the table above, the impacts for each category and for each NBS have been accounted

forin the following table. Therefore, each number shows the count of Challenges whose average

is classified under each impact category. As can be seen, the NBSs with the highest number of

average impacts classified as "very high" are Urban Carbon Sink (5) and other tree-related NbS

(Shade and cooling trees (600 trees), Planting 1,000 trees, Re-naturing parking trees). On the

other hand, non-technical interventions such as Engagement Portal for citizen, sponsoring

activities, Single desk for RUP deployment, Support to citizen project of NBS or City mentoring

strategy (Staff Exchange activities), and technical action such as Compacted Pollinator’s

modules or Smarts soils as substrate have obtained less (or no) high or very high impacts.

Table 18. Count of each impact category per NBS in Valladolid

NBS

VAc1-New green cycle lane and re-naturing existing bike lanes

VAc3-Tree shady places (500 trees)
VAc4-Shade and cooling trees (600 trees)
VAc2-Planting 1,000 trees
VAc5-Re-naturing parking trees (250)
VAc7-Urban Carbon Sink

VAc9-SUDs for re-naturing parking
VAc10-Rain gardens

VAc14-Green Parking Pavements
VAc15-Cycle-pedestrian green paths
VAc18-Smarts soils as substrate
VAc20-Compacted Pollinator’s modules
VAc19-VAc21-Natural pollinator’s modules
VAc22-23-Green noise barriers
VAc25-Green Fagade

VAc24-Green Vertical mobile garden
VAc27-Green Covering Shelter
VAc26-Electro wetland

2
3
4
4
4
5
2
2
2
1
0
0
1
2
0
1
1
2
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Very high  High
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NBS Very high  High

VAc28-Green Roof

VAc29-Green Shady Structures

VAc30-Urban Garden Bio-Filter
VAc6-Installation of 3 Green Resting areas
VAc31-Urban orchard

VAc32-Community composting

VAc35: Educational path in floodable park area
VAc36-Urban Farming Educational activities
VAc37-Engagement Portal for citizen
VAc38-Sponsoring activities

VAc39-Promotion of ecological reasoning inteligente
VAc40-Single desk for RUP deployment
VAc41-Support to citizen project of NBS

R R R, N R P N NN R R R R O
O O O O O O O B O r N kP W Ww
P P O O P O R N O O N & W N
O O O O O O O Fr O O P P L N

VAc42-City mentoring strategy (Staff Exchange activities)

The following table is similar to the previous one, but shows the count of impacts categorised
by Challenge. These results show that CH06 Urban Regeneration benefit the most from the NBS
installed in Valladolid, with 16 NBS rated as "very high" impact. In contrast, CHO5 Air Quality
and CH10 Potential of economic opportunities and green jobs have had 0 Very High impacts.

Table 19. Count of each impact category per Challenges in Liverpool

CHALLENGES CHO1 CHO2 CHO4 CHO5 CH06 CHO7 CHO8 (CHO9 CH10 TOTAL
Very high

4 6 11 0 16 6 8 2 0 53
High 3 3 12 4 8 9 0 3 0 42
6 3 3 4 0 7 0 8 3 34
1 0 0 0 0 0 17 0 5 23

TOTAL 14 12 26 8 24 22 25 13 8
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6 LIVERPOOL Global Evaluation

6.1 Barriers analysis

6.1.1 KPI barriers

In Liverpool, 42 KPIs were used to monitor and evaluate the impact of the implemented NBS.
Approximately 90% of the KPIs experience some kind of barrier, while only around 10% could be
measured without any technical, economic, social or environmental difficulties.

Barrier counter - LIVERPOOL
12%

30 1 2 16 5

88%

No barriers Barriers

Figure 6.1. Barriers in Liverpool.

Percentage of KPIs that encountered technical, economic, social or environmental barriers at least
once (left). Number of times a KPI encountered any technical, economic, social or environmental
barriers during the monitorization process (right)

In the case of Liverpool, technical barriers represent the highest number and were mostly

related to software and model limitations.

On the other hand, the KPIs monitored in Liverpool experienced almost no social or economic
barriers. However, many KPls were measure using modelling or digital tools, which could have
affected the type of barriers encountered.

Regarding environmental barriers, many were related to the restrictions of the pandemic, as is
the case in Valladolid and lzmir. In some cases, however, the monitoring results were heavily
impacted by atmospheric variables such as wind direction and speed, or other environmental
variables that could not be accounted for in the methodology.

6.1.2 NBS barriers

In Liverpool, all NbS interventions except one encountered at least one type of barrier during
the implementation phase. Similarly, all the interventions but one encountered at least one type
of barrier during the operation phase. Of all barriers encountered, 45% occurred during the
intervention phase, and 55% occurred during the operation phase.
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® Implementation Operation

55%

Figure 6.4: Percentage of total barriers encountered by the NbS that fall under the implementation
and operation phases in Liverpool.
In all cases, NbS interventions experienced more barriers during the operation phase than the
implementation phase.

Among the technical barriers that the interventions encountered during implementation,
bureaucratic barriers played a major role. In many cases the stablished procedures delayed or
interfered with the implementation works. These barriers were often addressed by opening
communication channels between the city authorities, contractors and technical partners. Other
technical barriers were related to existing infrastructure. For example, if tree roots had to be
contained so avoid damage in underground utilities networks.

Economic barriers were often related to budget limitations when the interventions exceeded
the original budget. In many cases, accommodations had to me made by all participants to solve
design and budget-related barriers, but in most cases a solution was reached.

Social barriers, as is often the case, were the result of the citizen’s lack of acceptance. In the
Liverpool case, however, this lack of acceptance might have stemmed from the pandemic
restrictions, since a lot of the consultation and communications planned could not take place.
Further, English was not the native language of some of the citizens, so the communication
strategy had to be adapted to reach and engage the maximum number of people. The pandemic
restrictions also delayed the implementation works due to problems sourcing materials and
insufficient work force.

The barriers encountered during the implementation phase were carried over somewhat to the
operation phase. Most of the technical barriers were barriers that can be relatively expected.

For example, in the case of some interventions the ground composition was quite stony and
hard to work with, or had demolition waste, etc. In these cases, the barriers were addressed by
working around them, for example, by choosing softer areas to plant the trees, using more
appropriate tools, or containing the tree roots if they were planted next to roads or underground
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utilities. Economic and environmental barriers during this phase were quite similar to those of
the implementation phase, and were related to budget limitations, pandemic restrictions and
delays in maintenance work.

m Implementation Operation

35 4

w
o

N
(S}

Number of NbS
o w 5 n B

Figure 6.2. Number of NbS that encountered technical, economic, social and environmental barriers
during the implementation/operation processes in Liverpool, according to barrier type

6.2 NBS performance evaluation

Note: For details on the factors, please check section 3.

In Liverpool, a total of 547 impacts have been identified, 539 of them positive out of a total of
17 NbS assessed. The following graph shows the impacts obtained grouped by challenge. As can
be seen, the Challenge with the highest number of positive impacts detected is Challenge 5, Air
Quality (133 impacts), followed by Challenge 04 Green Space Management (93). On the other
hand, negative impacts have been identified in Challenge 02 Water Management (4), Challenge
5 Air Quality (3 impacts) and Challenge 04 Green Space Management (1).
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Figure 6.3. Number of impacts detected in Liverpool
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The number of positive impacts detected by NBS has been counted. As a result, the NBS with
the highest number of impacts show a total of between 40-38 positive impacts. This includes
the following:

e Cooling trees e Urban carbon sink

e Floating gardens e Green filter area

e Grassed swales and water retention ponds e Pollinator verges and spaces
e Rain gardens e Pollinator walls/vertical

e Shade trees e Pollinators roofs

e Urban catchment forestry e Vertical mobile garden

The following graph shows the NBS grouped by blocks, with each block having a surface area
proportional to the number of positive impacts detected.
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Shade trees, 40 Rain gardens, 40 Urban carbon sink, | Pollinator verges Pollinator walls/
39 and spaces, 38 vertical, 38
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drainage
flood
Urban catchment prevention
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Pollinators roofs, 38
Green filter area, 38 water...
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Figure 6.4. Impacts detected by NBS in Liverpool

As for the NBS with negative impacts detected, they are Hard drainage pavements (5) and Road
junction pedestrian improvement (3).

In terms of assessed impact intensity, in general, the challenges with the highest average impact
are Challenge 06 Urban regeneration (54), Challenge 07 Participatory Planning and
Governance (44.5) and Challenge 04 Green Space Management.

8 CHI0 Potential of economic opportunities
and green jobs 16,0

B CHOS Public Health and Well-being
28,7
B CHO8 Social Justice and Social Cohesion

& CHO7 Parbapatory Plannng and Gowernance

B CHOG Urban Regeneration

540
® CHOS Asr Quality
B CHOA Green Space Management
8 CHO2 Water Management
8 CHOL Climate mingation & adaptation
00 10,0 20,0 30,0 40,0 50,0 #0,0

Figure 6.5. Average impact intensity by Challenges in Liverpool
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By NBS, the ones with the highest average impact are the Shade trees (3) and Cooling trees (3),
followed by the Cycle and pedestrian green route (2.5), Road junction pedestrian improvement
(2.5), and Rain gardens (2.5). This can be seen in the next figure.

Cycle and pedestrian
green route, 2,5

Urban catchment Pollinator walls/
forestry, 2,3 Pollinators roofs, 2,3 vertical, 2,1

Shade trees, 3,0

Road junction
pedestrian

. Pollinator verges Vertical mobile
improvement, 2,5

Urban
and spaces, 2,0 garden, 1,7

| carbon
| sink, 1,3

Hard
drainage- Hard
Grassed swales and flood drainage
water retention | Green filter prevention | pavemen...
Cooling trees, 3,0 | Rain gardens, 2,5 ponds, 2,0 area, 1,7 Unearth... 1,0

Figure 6.6. Average impact intensity by NbS in Liverpool

In contrast, the following table shows another point of view. These are the NBS with high impact
intensities. Shade trees and Cooling trees have obtained a high impact intensity in 10 indicators.

Table 20. NBS with KPIs rated with high intensity. Liverpool.
NBS  IN=6]
Shade trees 10
Cooling trees 10
Pollinators roofs 8
Cycle and pedestrian green route 7
Road junction pedestrian improvement 7
Rain gardens 6
Pollinator verges and spaces 4
Pollinator walls/vertical 4
Urban carbon sink 2

In terms of assessed impact extension, impacts on Challenge 10 Potential of economic
opportunities and green jobs, are felt at the city-neighbourhood level. On the other hand,
Challenges such as CHO4 Green Space Management or CHO2 Water management has more
localised impacts, at street-building level.
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®CH10 Potential of economic opportunities
and green jobs

m CHO9 Public Health and Well-being
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Figure 6.7. Average impact extension by Challenges in Liverpool

By NBS, Cooling trees and Cycle and pedestrian green route and Road junction pedestrian
improvement have a more extensive average impact, compared to other more specific actions
such as Vertical mobile gardens.

Grassed swales and

Cycle and pedestrian Hard drainage water retention Pollinator verges
green route, 5,2 pavements, 4,7 ponds, 4,3 and spaces, 4,2

Road junction

pedestrian .
: o ar vertical, 4,2
improvement, 5,2 Rain gardens, 4,5 »

Pollinator walls/ -
Shade trees, 4,1 Cooling trees, 4,1

Hard drainage-flood
prevention Unearth Urban catchment Pollinators roofs, Urban carbon Green filter area,
water courses, 4,7 forestry, 4,4 4,2 sink, 4,1 4,0

Figure 6.8. Average impact extension by NbS in Liverpool

In terms of timing of impact, the challenges for which the most immediate impact has been
identified are CHO9 Public Health and Well-being, CHO6 Urban Regeneration and CHO02 Water
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management. In these challenges, the average impact is immediate (6). In contrast, impacts on
CH10 Potential of economic opportunities and green jobs occur over the longer term.

B CH10 Potential of economic opportunities
and green jobs

W CHOS Public Health and Well-being

B CHO8 Social Justice and Social Cohesion 0.0

B CHO7 Parucipatory Planning and
Governance

W CHO6 Urban Regeneration

® CHOS A Quality

m CHDE Green Space Management

® CHO2 Water Management

B CHO1 Climate mitigation & adaptation

00 10 20 30 40 50 60 70

Figure 6.9. Average impact moment by Challenges in Liverpool

As for the average moment of impact per NBS, as can be seen in the graph below the values are
practically similar for all NBS, ranging from 4.9-4.7.

Vertical mobile
Pollinator verges garden, 4,9
and spaces, 4,9

Hard
drainage
Road flood
Pollinator waits/ junction prevention
Cooling trees, 4,9 Rain gardens, 4,9 vertical, 4,9 4.9 pedestrian Unearth

Green filter area,

improvem... water
4.7 courses, 4,7

Cycle and
Urban carbon sink, | Urban catchment | Pollinators roofs, pedestrian green | Hard drainage pavements,
4,9 forestry, 4.9 19 route, 4.7

Figure 6.10. Average impact moment by NbS in Liverpool
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All NBS are synergistic, with values around 5. This means that their effects on the different KPlIs
assessed are interrelated and their effects are not independent of each other.

Hard drainage- Road junction
flood prevention pedestrian Urban catchment Pollinator verges
Unearth water improvement, Urban carbon forestry, 5,1 and spaces, 5,1
courses, 5,3 5,2 sink, 5,1

Grassed swales
and water
Hard drainage retention ponds,
pavements, 5,3 [[Shadetrees; 51 51

Pollinator walls/
vertical, 5,1

Green filter
area, 5,1

Cycle and
pedestrian green Pollinators Vertical mobile garden,
route, 5,2 Cooling trees, 5,1 | Rain gardens, 5,1 | roofs, 5,1 4,7

Figure 6.11. Average impact synergy by NbS in Liverpool

The challenges with the highest number of synergies detected are CHO4 Green space
management (94), followed by CHO7 Participatory planning and governance (64) and CHO5 Air
quality (62). On the other hand, the least synergetic Challenges were CHO1 Climate mitigation
& Adaptation (12 indicators marked as Non-synergic), followed by CHO9 Public Health and Well-
being (2).

Table 21. Challenges with KPIs rated with high synergy (SY=6) and non-synergic (SY=1). Liverpool.

CHO1 Climate mitigation & adaptation 24 12
CHO2 Water Management 56 0
CHO4 Green Space Management 94 0
CHOS5 Air Quality 62 0
CHO6 Urban Regeneration 16 0
CHO7 Participatory Planning and Governance 64 0
CHO8 Social Justice and Social Cohesion 0 0
CHO9 Public Health and Well-being 46 2
CH10 Potential of economic opportunities 16 0

and green jobs

In terms of frequency, the NBS installed generates a continuous impact on most of them, with
the exception of the Vertical Mobile Garden. In relation to the challenges, CH10 Potential of
economic opportunities and green jobs, CHO5 Air Quality, CHO2 Water management and CHO9
Public Health and Well-being have an average of this factor above 5, which refers to a high
number of KPIs with continuous effects.
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B CH10 Potential of economic opportunities
and green jobs
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Figure 6.12. Average impact frequency by Challenges in Liverpool
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Hard drainage-flood Grassed swales and
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Figure 6.13. Average impact frequency by NbS in Liverpool
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6.3 Overall conclusion

NbS interventions faced more barriers during the operation phase compared to the

implementation phase. Bureaucratic and infrastructure-related technical barriers were

addressed through improved communication channels. Economic barriers arose from budget

limitations, requiring accommodations from all parties involved. Social barriers, influenced by

the pandemic and language barriers, affected citizen acceptance. The implementation phase

barriers carried over to the operation phase, with expected technical challenges addressed

through adaptive approaches. Economic and environmental barriers persisted, tied to budget

limitations, pandemic restrictions, and maintenance delays.

For each KPI, the formula for calculating the impact has been applied. Subsequently, the average
impact of all KPIs assessed in each challenge has been calculated for each NBS. The result of this

analysis is shown in the table below.

Table 22. Overall summary table of results of the total impact assessment in Liverpool.

Cycle and pedestrian green route

Road junction pedestrian improvement

Shade trees

Cooling trees

Urban carbon sink

Grassed swales and water retention ponds

Rain gardens

Urban catchment forestry

Hard drainage-flood prevention Unearth water courses

Hard drainage pavements

Pollinator verges and spaces

Pollinator walls/vertical

Pollinators roofs

Vertical mobile garden

Floating gardens

Green filter area

Note: Impact scoring: Very high (25-30), High (19-24), (13-18), (12-5), Negative (<0)

NBS CHO2 | CHO4 | CHO5 | CHO6 | CHO7 | CHOS | CH10

Based on the table above, the impacts for each category and for each NBS have been accounted
for in the following table. Therefore, each number shows the count of Challenges whose average

is classified under each impact category.

URBAN GreenUP
>
GA n? 730426 iiii

URBAN
GREEN

P



D5.4: NBS implementation conclusions and recommendations. Final NBS
catalogue

53 /69

Table 23. Count of each impact category per NBS in Liverpool

CHALLENGES Very  High Negative
high

Cycle and pedestrian green route 4 1

Road junction pedestrian improvement 4

Shade trees 3

Cooling trees 3

Urban carbon sink

Grassed swales and water retention ponds

Rain gardens

Urban catchment forestry

Hard drainage-flood prevention Unearth water courses

Hard drainage pavements

Pollinator verges and spaces

Pollinator walls/vertical

S~ 00 bR 2P w

Pollinators roofs
Vertical mobile garden

Floating gardens 2

N WNWWOLWwWwAN ™ B
R R U R R R R R R R R R R R B R

Green filter area 2

As can be seen, the NBS with the highest number of average impacts classified as "very high"
are Pollinators walls/vertical (5), followed by interventions such as Cycle and pedestrian green
route, Road junction pedestrian improvement, Rain gardens, Urban catchment forestry,
Pollinator verges and spaces and Pollinators roofs (all of them with 4). On the other hand,
interventions such as Urban carbon sink or Vertical mobile garden have not obtained an
average impact rating of very high in any Challenge. It should also be noted that two NBS have
had negative impacts in a challenge: Road junction pedestrian improvement and Hard drainage
pavements.

The following table is similar to the previous one, but shows the count of impacts categorised
by Challenge. These results show that CHO6 Urban Regeneration and CHO9 Public Health and
Well-being benefit the most from the NBS installed in Liverpool, with 13 and 12 NBS rated as
"very high" impact. CHO1 Climate mitigation & adaptation and CH02 Water Management, while
not showing NBSs with Very High impact, have the highest number of NBSs with "High" impact.

In contrast, for CH10 Potential of economic opportunities and green jobs the impacts have been
of a medium-low typology, and this can be considered as the Challenge that has benefited the
least from the NBS installed in Liverpool. In addition, it should be noted that medium negative
impacts have been detected in two Challenges: CH02 Water Management and CHO5 Air Quality.
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Table 24. Count of each impact category per Challenges in Liverpool

Very high 7 6 13 6 12 a4
High 11 5 8 14 3 10 3 54
1 1 1 1 1 15 20
1 1 2
Negative 1 1 2
TOTAL 12 14 16 16 16 16 16 16
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7 1ZMIR Global Evaluation

7.1 Barriers analysis
7.1.1 KPI barriers

In the city of lzmir, 27 KPIs were used to assess the impact of the NBSs implemented. Around
80% of the KPIs calculated encountered at least one type of barrier.

Barrier counter - IZMIR

22%

6 0 5 14 6

Fconomka SO0 baners  Ernwwonmental NO barmiers

8%

No barrwers Barrwers

Figure 7.1. Barriers in lzmir.

Percentage of KPIs that encountered technical, economic, social or environmental barriers at least
once (left). Number of times a KPl encountered any technical, economic, social or environmental
barriers during the monitorization process (right)

Among these, most barriers where related to technical or environmental factors, or a mix of
both. In many cases, the restrictions associated to the Covid pandemic prevented the
implementation or proper maintenance of the NBS. As a result, the plants used in the NBS could
not be watered, causing some of them to die or to grow more slowly, so the plants could not

grow enough to cover the shading structures.

The pandemic also caused delays in data collection, since the purchase and installation of
monitoring devices had to be postponed. Furthermore, the lack of qualified technical local
hindered the maintenance of certain interventions, because trained technicians had to be called
from different locations.

On the other hand, most social barriers were related to the perception of the interventions by
the citizens. A negative perception of the interventions, coupled with insufficient
communication and dissemination activities, may result in a lack of citizen support, especially in
high density neighbourhoods where these types of interventions might be considered
impractical.

In some cases, bigger, older trees were removed and smaller trees were planted to replace
them. This has resulted in a negative impact of the NBS according to some KPls, especially those
related to carbon sequestration measurements. Even though a positive impact is expected to
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increase as the tree grows, it is important to assess each location before the interventions, and
decide on an individual case basis what is the best approach.

7.1.2 NBS barriers

Izmir is the city where less barriers during NBS implementation and operation were
encountered. Out of the total number, 60% of the barriers were experienced during the
operation phase, and 40% of the barriers during the implementation phase.

Barriersin lzmir

B Implementation Operation

60%

Figure 7.2. Percentage of total barriers encountered by the NbS that fall under the implementation
and operation phases in Izmir.

Many of the technical barriers were similar to those already discussed for Valladolid and
Liverpool, and were related to delays in bureaucratic processes such as the obtention of the
necessary permits, or to problems regarding the utilities of the city, like for example securing a
source of electricity for the automatic irrigation of some of the interventions. However, in the
case of lzmir, some technical barriers were also the result of a lack of expertise. The contractors
of the city did not have much experience in NBS implementation, and as such, technical partners
had to contribute with their knowledge to complete the implementation phase on time. This
offers a unique opportunity for the city of Izmir to offer activities that can train their workforce,
and provides new possibilities of economic development.

The NBS interventions in Izmir did not experience any economic barriers during the
implementation or operation phases.

Social barriers involved specific complaints from small businesses that were affected by a
reduction in parking spaces. These businesses claimed that the number of clients would also
decrease, if no space for cars was available. This illustrates again the need to properly
communicate the benefits of the interventions, but also the need to carried out consultation
and co-design activities that might improve public opinion.

The interventions in Izmir experienced some barriers associated to the COVID 19 pandemic, but
also barriers that were the result of the design of the interventions. In some cases, materials
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that were resistant to harsh weather conditions (such as steel or plastic) were chosen for the
interventions instead of more environmentally friendly materials.

Technical operation barriers were mostly the result of maintenance issues. For example, in
some cases the maintenance was not properly done because political priorities changed
considerable during the three-year period. In other cases, the characteristics of the intervention
area make the maintenance challenging. In all cases, however, the Parks and Garden
Department of the Municipality took responsibility and increased their efforts.

The lack of experts mentioned before also affected somewhat the operation of the
interventions, as was the case for the parabolic systems, which require cleaning and
maintenance from expert technicians. Most social and enviromental barriers were also similar
to those encountered in Valladolid and Liverpool, such as the COVID delays already discussed.

As with the other two cities, the pandemic heavily impacted all non-technical interventions and
all the communication and disseminationa activities, which in turn affected social perception
and public opinion.

® Implementation Operation

12 4§

Number of NbS

© > &
006\ (_)00 ((\z(\
<& &
\\\
<(9
Type of barrier

Figure 7.3. Number of NbS that encountered technical, economic, social and environmental barriers
during the implementation/operation processes in lzmir

7.2 NBS performance evaluation

Note: For details on the factors, please check section 3.

In Izmir, a total of 69 impacts have been identified, all of them positive out of a total of 16 NbS
assessed. The following graph shows the impacts obtained grouped by challenge. As can be seen,

URBAN GreenUP
GA n? 730426 i!ii URBAN| P



D5.4: NBS implementation conclusions and recommendations. Final NBS 58/69
catalogue

the Challenge with the highest number of impacts detected is Challenge 1, Climate mitigation
and adaptation (27 impacts), followed by Challenge 5 Air Quality (17) and Challenge 04 Green
Space Management (10).

8 CHOT Chimate mingaton & agaptanon

* CHOZ Water Managenment

* CHd Green Space Management

» 105 Air Quastity

& {106 Urban Regeneration

» (H07 Participatory Planning and
Govemance

& CH0A Social Justice and Sodal Cohesion

» LHOY Putilic Health and ‘Well being

®» (10 Fatential of economic opportumtiss
#nd grean jobs

Figure 7.4. Number of positive impacts detected in lzmir

The following graph shows the NBS grouped by blocks, with each block having a surface area
proportional to the number of impacts detected. Arboreal areas around urban areas and Green
Shady structures are the NBS with the highest number of impacts detected, followed by Cycle
and pedestrian green route.

Climate-smart
Green covering shelters | greenhouses

Arboreal areas around Cycle and

urban areas pedestrian green
10 route Nt
9 pollina...

modules

Compact...
pollinator's

modules
Waste

water mud | Green
Cooling trees use fences
7 ] 2

Figure 7.5. Impacts detected by NBS in Izmir

In terms of assessed impact intensity, in general, the challenges with the highest impact are
Challenge 08 Social Justice and Social Cohesion, followed by Challenge 07 Participatory
Planning and Governance and Challenge 06 Urban regeneration. However, it is Challenge 04
that has received the highest number of high intensity impacts.
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Figure 7.6. Average impact intensity by Challenges in Izmir

By NBS, the ones with the highest average impact are the Urban Carbon Sink, followed by the
pollinator modules and Cooling trees. This can be seen in the next figure.

Climate-smart

greenhouses
Compacted 35

pollinator's modules

|}
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swales and
water Parklets
retention... 2,0
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production in
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6,0

Arboreal
areas
around...

Cooling trees Green
4,4 covering
shelters

o Cool
Natural : f pavement
pollinator's Cycle and pedestrian Smart soil and
modules green route substrate 3 | Green
4,5 B0 3,0 | fences

Figure 7.7. Average impact intensity by NbS in Izmir

However, the following table shows another point of view. These are the NBS with high impact
intensities. Cycle and pedestrian green route and Cooling trees have obtained a high impact
intensity in 3 indicators.
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Table 25. NBS with KPIs rated with high intensity. lzmir
[ NBS  IN=6
_ Cycle and pedestrian greenroute 3
Cooling trees
Climate-smart greenhouses
Urban carbon sink
Natural pollinator's modules

Compacted pollinator's modules

PR R RPNWW

Waste water mud use

In terms of assessed impact extension, in general, impacts on social and governance challenges
are felt at the city level, while environmental challenges, such as those related to water or air
quality, have a more localised impact.

= CH10 Potential of econormic
opportunities

and green jobs
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» CHO4 Green Space Management

» CHOZ2 Water Management
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Figure 7.8. Average impact extension by Challenges in Izmir

By NBS, Cooling trees and urban carbon sink have a more extensive average impact, compared
to other more specific actions such as smart soils.
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Figure 7.9. Average impact extension by NbS in Izmir

In terms of moment of impact, it is notable that impacts on health and well-being are more
immediate than others such as social justice or air quality.
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Figure 7.10. Average impact moment by Challenges in Izmir

In relation to the above, the NBS with the most immediate impacts are those most related to
health and well-being, i.e. Cycle and pedestrian green route.
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Figure 7.11. Average impact moment by NbS in Izmir
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In terms of synergy, Urban Carbon Sink and Cooling trees are the two NBS that shows more
synergies in their indicators, as well as cycle and pedestrian Green Route. This NBS shows the

higher number of synergic rating.
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Figure 7.12. Average impact synergy by NbS in lzmir
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Table 26. NBS with KPIs rated with high synergy. Ilzmir
| NBS SY=6
Cycle and pedestrian green route 7
Cooling trees

Climate-smart greenhouses

= Ww o

Urban carbon sink

In terms of frequency, the NBS installed generates a continuous impact on most of them. Also
in relation to the challenges, the averages are high and greater than 3 for most of them,
indicating that there is a prevalence of continuous impacts.

B I PR T Urban catchment Pollinator walls/
forestry, 2,3 Pollinators roofs, 2,3 vertical, 2,1
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Figure 7.13. Average impact frequency by Challenges in lzmir
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Figure 7.14. Average impact frequency by NbS in lzmir

7.3 Overall conclusion

The city of Izmir encountered fewer barriers during the implementation and operation of NbS
interventions compared to Valladolid and Liverpool. However, a majority of barriers occurred
during the operation phase. Technical barriers included bureaucratic delays, utility-related
issues, and a lack of expertise in NBS implementation.

Izmir has the opportunity to provide training activities and foster economic development based
on this experience. There were no significant economic barriers, but social barriers emerged
from concerns of small businesses affected by reduced parking spaces, highlighting the
importance of effective communication and consultation. Some barriers were related to the
pandemic and intervention design choices.

Environmental and social barriers resembled those faced by other cities, influenced by the
pandemic's impact on communication and public perception.

The following table shows a map of the rating obtained after applying the overall performance
formula, corrected with the prioritisation of KPIs. As can be seen, there are two NBS with the
highest number of impacts with a very high rating, namely Cycle and pedestrian green route and
Cooling trees, both with 4 challenges that have reached this average rating.

Figure 7.15. Overall summary table of results of the total impact assessment in lzmir

NBS CHO1 CHO2 CHO4 CHO5 CHO6 CHO7 CHO8 CHO9 CH10

Cycle and pedestrian green route - - -

Arboreal areas around urban areas

Urban carbon sink
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NBS CHO1 CHO2 CHO4 CHO5 CHO6 CHO7 CHO8 CHO9 CH10

Grassed swales and water retention
ponds

Culvert works -

Cool pavement

Smart soil production in climate-smart
urban farming precinct
Smart soil and substrate

Natural pollinator's modules --
Compacted pollinator's modules --

Green fences
Fruit walls
Green covering shelters

Green shady structures

Parklets -
Climate-smart greenhouses -- -

Waste water mud use

Note: Impact scoring: Very high (25-30), High (19-24), (13-18), (12-5), Negative (<0)

Based on the table above, the impacts for each category and for each NBS have been accounted
for in the following table. Therefore, each number shows the count of Challenges whose average
is classified under each impact category.

Table 27. Count of each impact category per NBS in Izmir

Cycle and pedestrian green route 4 1

Cooling trees

Arboreal areas around urban areas 1 1
Urban carbon sink 1

Grassed swales and water retention ponds 2

Culvert works 1 1

Cool pavement

Smart soil production in climate-smart urban farming precinct

Smart soil and substrate

Natural pollinator's modules

Compacted pollinator's modules 1 1
Green fences

Fruit walls

Green covering shelters

Green shady structures

Parklets

Climate-smart greenhouses

N R R R R NN

Waste water mud use
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As can be seen, the NBSs with the highest number of average impacts classified as "very high"
are Cycle and pedestrian green route and Cooling Trees (4). On the other hand, interventions
such as Cool pavement, Smart soil production in climate-smart urban farming precinct and
Smart soil and substrate have reach medium impact in one challenge.

The following table is similar to the previous one, but shows the count of impacts categorised
by Challenge. These results show that CHO4 Green Space Management benefit the most from
the NBS installed in Izmir, with 4 NBS rated as "very high" impact. CHO6 Urban Regeneration,
shows a total of impacts classified as high or very high.

In contrast, CHO8 Social Justice and Social Cohesion and CHO9 Public Health and Well-being
have had fewer impacts (1 each), but these have been very high. However, it can be said that
CHO02 Water Management also had 1 impact, but this was a medium impact.

Table 28. Count of each impact category per Challenges in Liverpool

CHALLENGES CHO1 CHO02 CHO4 CHO5 CHO6 CHO7 CHO8 (CH09 CH10 TOTAL

Very high 2 4 1 3 1 1 1 1 14
High 1 2 1 1 5
7 1 4 2 2 16
3 3 6
TOTAL 10 1 8 8 4 2 1 1 6
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8 Conclusions and recommendations

During the execution of this task, a total of 106 KPIs (42 from Valladolid, 40 from Liverpool and
24 from Izmir) and 67 NBS (21 from Valladolid, 22 from Liverpool and 24 from lzmir) have been
reported. The assessment of these KPls and NBS has been carried out firstly on an individual
basis, including the performance report, the difficulties encountered and the solutions provided
in each of them. All this information has been compiled in a detailed annex that serves as a
catalogue of the NBS implemented and their associated KPIs.

On the basis of the experience gained, a systematic semi-qualitative assessment has been
carried out on the basis of various aspects relating to the way in which the NBS impacts are
manifested in the different challenges and through the KPlIs evaluated. As a result of this massive
multi-criteria analysis, a total of 771 impacts have been identified (155 from Valladolid, 547 from
Liverpool and 69 from lzmir).

Regarding the overall performance of the NBS, a higher number of KPIs with positive impacts
have been observed in actions associated with massive tree planting actions, such as cooling
trees, shade trees, urban carbon sink, etc. On the other hand, less massive actions such as the
electrowetland, biofilter, pollinator modules, etc., have registered fewer associated impacts.
However, it should be considered that these actions are more intensive and address very specific
challenges, so it is advisable to assess them in terms of their specific challenges and not in terms
of the city as a whole. Finally, non-technical actions have an extensive impact, their potential
extends to the neighbourhood or city, while more concrete (technical) NBS have a more localised
impact.

The challenge that has benefited the most from the implementations has been CHO6 Urban
Regeneration, while among the least benefited is CH10 Potential of economic opportunities and
green jobs. However, this impact accounting is closely related to the number of KPIs assessed
for each Challenge, so a case-by-case study is recommended.

A total of 150 barriers were identified during the monitorization program of the KPIs in the cities
(76 in Valladolid, 49 in Liverpool and 25 in lzmir). Most of these barriers (in total 70 in the 3
cities) were of a technical nature. The number of environmental barriers is also noteworthy,
although it should be noted that this group includes those related to the incidence of COVID and
the effects of the lock-down restrictions on the variables measured.

Based on the experience gained during the project, some recommendations on monitoring are
presented below.

e When selecting indicators, it is important to have the necessary and adequate
infrastructure to monitor them.

e The high dependence on specialised staff poses a risk for the monitoring of indicators
and the evaluation of results. Therefore, when selecting methodologies, it is advisable
to choose those that, while meeting the proposed objectives, require less specialisation.
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The limitations of indicators based on specific models and software, which are a
simplification of reality that does not always consider specific or extraordinary factors,
must be considered.

Simplify communication channels during monitoring as much as possible: from the
collection of raw data to the final assessment. The presence of a long chain of actors can
hinder data transmission and lead to distortion.

The assessment of citizen perception is problematic in certain respects, so that it is
difficult to establish whether the negative responses are due to dissatisfaction with the
implementation of the NBS per se, or to the lack of an adequate communication and
dissemination strategy.

On the other hand, a total of 427 barriers were identified during the implementation of the NBS

in the cities and their maintenance/operational works (208 in Valladolid, 185 in Liverpool and

34 in Izmir). Slightly more than half of these barriers occurred during the implementation phase

(with the exception of the case of the city of Valladolid, where more barriers were found during

the operational phase). In both the operation and implementation phases, most of the barriers

encountered were technical, although those related to social aspects in the operation phase (in

the case of Valladolid) or environmental barriers in the operation phase (in the case of Liverpool)

are also notable.

Based on the experience accumulated by the three cities, the following are some useful

recommendations for NBS implementation and conservation.

It is recommended to carry out a detailed study of the areas of action, identifying
existing infrastructures and physical barriers that may interfere with implementation.
The design and implementation of a coordinated communication and awareness-raising
strategy is essential for the success of RUPs and their integration into the daily life of
citizens. Local communities, different sociological profiles and dynamics must be taken
into account, so that it is able to reach as many citizens as possible.

In relation to the above, vandalism is an important risk factor to consider, which can be
addressed through awareness raising campaigns, but which should also be taken into
account in the design phase of the NBS.

In some cases, the renewal of old or at-risk trees and their replacement by younger
plants can have a negative impact on some factors, such as carbon sequestration.
However, it is necessary to assess the impact that interventions based on living elements
have in the long term and not only in the immediate moment.

The correct timing of the construction of interventions is essential, especially if they
involve living elements. In addition, it is necessary to foresee agile response measures
to preserve plants and trees, such as the need for irrigation and amendments due to
extreme weather events.

Materials supply can be a problem due to unforeseen circumstances and situations. It
is therefore advisable to use common materials that are produced locally. The durability
of materials and their environmental sustainability must also be considered.
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The budget is an important aspect to consider, as in many cases technical barriers
increase costs. It is convenient to foresee these situations, especially when the actions
are very innovative and/or have to be adapted to the presence of existing
infrastructures or constructions.

Excessive bureaucracy or lack of coordination between departments and different
authorities can be a major barrier to the implementation of NBS, especially if they are
particularly innovative. Effective channels of communication need to be opened
between departments, different authorities, contractors and technical staff.

The lack of technical knowledge on the part of contractors and maintenance companies
can be an obstacle to the successful implementation and long-term maintenance of the
most innovative NBS. It is therefore advisable to foresee these situations and to have
specialised technical support, and on the other hand, to promote specific technical
training actions in the maintenance of these innovative green and blue infrastructures.

In conclusion, the project has contributed to the change of the 3 Front-runner cities towards an
urbanism that is more oriented for the ecosystem services provided by nature-based solutions.
The transformation has not only been external transformation in the landscape of the cities, but
also a process that has tested the capacity of the cities to implement such interventions, and
from which valuable experience has undoubtedly been gained.
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2.2.6  LAC 6 COOlNG rEES. ... .eeiii ittt e et e e e sbeeeeeanes 543
2.2.7  Lac? Urban carbon SINK.........cooiiiiiiiiiiiiee ettt 556
2.2.8 Lac8 SUDS raiNQAIIEN ......ccoiiiiiiiiiiiieeie ettt e et ee e e e e e e e e e e e e e e aenbeeeeeas 562
2.2.9 Lac8 SuDs water retention PONGAS .....cc.ooouiiiiiiiiiiee e 583
2.2.10 Lac9 Hard drainage flood prevention ... 600
2.2.11 Lacl10 Hard drainage PavemMEeNtS ...........eeeiiieiiiiiiiiiiieae et e e sveeeeeee e e 606
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2,212 LAC 11 BIOCKNA .. .ci ittt 612
2.2.13 I Vol D2 o To |1 F= L (o V=T o =R 617
2.2.14  Lacl3 Pollinator Walls VErtiCal ..........cccvverieeiiii i 641
2.2.15  LacC 14 POllINALOr FOOF......ciiiiiiiiiie ittt 662
2.2.16 Lacl5 MODIle Gardens .........c.eeeiiiiiieeiiiiie e 671
2.2.17 Lac16 Floating Gardens/ECOSYSIEMS. .....cccoiuiiiiiiiiieeiiiee et 678
2.2.18 LaCL7 Green Fller.....coiiiii i 695
2.2.19 Lac18 - Lac 27 Non-technical interventions ...........cccoovuveeeiniieee e 708
2.2.20 Lac 22 Green ArtsS ENQAagEMENT........ccuuriiiiiieiiiiieeen e 716
2221 = Lo = o T o] o O PP P PP PPPPUPPPP 721
2.2.22 Lac 28 — Lac 30 Non-technical aCtioNs ..........ccccovcvveeiniiie e 728
2.3 74 1011 ST TP UPPT T PPPPP 735
2.3.1 1Acl Cycle and Pedestrian Route in New Green Corridor ..o, 735
2.3.2 1Ac2 Planting Cool & Shady Trees ..., 739
2.3.3 1Ac3 Arboreal areas around car parks...........cccce i 743
2.3.4 IAc4 Installation Of PArKIELS ........c.eeeiiiiiiiiii e 747
2.3.5  1ACS5 Urban Carbon SiNK .........ccoiuiiiiiiiiiieiiiiiee et 751
2.3.6 |Ac6 Grasses Swales and Water retention ponds..........cccocveeeeviiieeeeiiieeeeiiieeeennns 754
2.3.7 IAc7 Culvert Works on Peynircioglu Stream ..........cccocoueeiiiiiieiiiiiiecieee e 757
2.3.8 |Ac8 Green Pavements for Peynircioglu Stream...........cccoovieiiiiiieiiiiiieeiieeees 760
2.3.9 IAc9 Smart Soil Production in Climate-Smart Urban Farming Precinct ................ 762
2.3.10 IAc10 Smart Soil (Biochar) into Green Shady Structures Report on NBS ........ 764
2311 IAc11 Natural Pollinator's Modules ... 768
2.3.12 IACL2 GreEN FENCES. ..ottt 772
2.3.13 IAc13 Establishment of Fruit WallS............coocieiiiiiieee e 774
2.3.14 IAc14 Green Covering Shelter Around Car Parking Area..........ccccceeeeeiieeiennnnn. 777
2.3.15 IAc15 Green Permeable Pavement Around Car Parking Area.........ccccceeeennne. 782
2.3.16 IAc16 Green Shady Structures for Car Parking Area...........cccccevviveeiniiineennnnn. 785
2.3.17 IAC17 Climate Smart Gre€nNNOUSES .........ccoiiiiiiiiiiiie et 792
2.3.18 IAc18 Development of Smart Soil from Mud Plant...........ccococeeiiiiininnn. 797
2.3.19 IAC19 Industrial Heritage ROULE ..........ccueiiiiiiiiiiiiie e 800
2.3.20 IAc20 Educational Path_Bio-boulevard.............ccccceeiiiiiniiiie e, 803
2321 IAc21 Supporting Activities for the Food-smart Future of Izmir (Non-technical)805
2.3.22 IAc22 Education for the Food-Smart Future of 1zmir.........c.ccoceevviieeiniineennnn, 809
2.3.23 IAC23 ENgagement POIal ...t 811
2.3.24 IAc25 Support to Citizen Project of NBS ..ot 814
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1 Final KIPs Catalogue

1.1 Valladolid

1.1.1 CHO101

KPI CODE
CHO101
ciTty

VAL

Ton CO2 Carbon removed per year

KPI NAME PARTNER(S)
Ton Co2 Carbon removed per year CAR
RELATED NBS

VACO7 and Tree-planting actions: VAC2, VAC3, VAC4, VAC5

Results and Discussion

Table of results (summary, from Task 5.4)

Total CO2 absorption (ton) 20 years VALUE UNITS

Ex-ante 10,02 Ton CO2/ha
Ex-post 31,20 Ton CO2/ha
CHO0101 211% %

Data provided for the KPI calculation is only referred to the Urban Carbon Sink action (VaC07).
The data given in the table correspond to the cumulative uptake of the trees planted in the
UCS after 20 years of planting.

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

VaCo07

The baseline (ex-ante) corresponds to the agricultural harvest: Alfalfa crop (Medicago sativa)
4-5 years rotation. The CO2 absorption for the baseline has been calculated for the value of
20 years, by using data from Source 1%.

1 Ref. Mortenson, Matthew & Schuman, Gerald & Ingram, Lachlan. (2004). Carbon Sequestration in Rangelands Interseeded with
Yellow-Flowering Alfalfa ( Medicago sativa ssp. falcata). Environmental Management. 33. S475-5481. 10.1007/s00267-003-9155-9.

URBAN GreenUP
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e The ex-post has been calculated using data from Valladolid City Council (tree
planting list) and the absorption rates from Source 22.

The graph shown below (left), shows the global trend in CO2 absorption up to 40 years after
planting. As can be seen, CO2 absorption will be particularly significant after 35 years (mature
trees).

The graph on the right shows which species contribute most to carbon sequestration in the
UCS, either by their sequestration power or by the number of trees planted. Pinus pinea
contributes with the 40% of the CO2 fixation potential of the UCS. It is follows by Populus
nigra and Celtis australis.

Total OO absorption (Bon)

07 a st o

Tan

Yiagrs

Conclusions and recommendations.
(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

It has not been possible to calculate the value This KPI has been only calculated for VaC07
for tree planting actions. There is no data on action (Urban Carbon Sink).

the situation before the tree planting actions

carried out within the framework of the

URBAN GreenUP project.

Economical barriers How they have been addressed

No economical barriers detected.

Social barriers How they have been addressed

2 CALCULADORA DE ABSORCIONES EX ANTE DE DIOXIDO DE CARBONO DE LAS ESPECIES FORESTALES ARBOREAS ESPANOLAS.
Ministerio para la transicion ecolégica y el reto demografico

https://lwww.miteco.gob.es/es/cambio-climatico/temas/mitigacion-politicas-y-medidas/calculadoras.aspx

URBAN GreenUP
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No barriers detected.
Environmental (including COVID) How they have been addressed

No barriers detected.
Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

The CO2 fixation has been increased in a 211% within the area of the Urban Carbon Sink
(VACO7). The action implemented has led to a change in land use. Although the existing
agricultural cover was already fixing atmospheric carbon prior to the URBAN GreenUP action,
has increased significantly. Moreover, this impact increases over time.

What was the impact? (positive/negative, significant/non-significant)?

There is a significant impact on C sequestration in the area of the Urban Carbon Sink. The
contribution to the “Challenge 1: Climate mitigation & adaptation" is a positive impact in the
values.

Regarding the Tree planting actions, although no value can be set for this KPI, the planting of
2391 trees in the city will contribute positively to carbon sequestration (see “other
comments”).

Other comments

Optional: Any other relevant comments that you would like to include.

Regarding the tree planting actions, the cumulative absorption for the trees planted under
the URBAN GreenUP project framework are shown in the next table and graphs.

Total CO2 fixation (ton)

Ton C0J Axed

IOYEARS 15 YEARS 30 YEARS. ISYEARS S0YEARS
Wasrs fram plantation
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1.1.2 CHO0102 Ton Co2 Carbon removed per year

KPI CODE KPI NAME PARTNER(S)
CHO0102 Ton Co2 Carbon removed per year CAR

city RELATED NBS

VAL VACO07 and Tree-planting actions: VAC2, VAC3, VAC4, VAC5

Results and Discussion

Table of results (summary, from Task 5.4)

Total CO2 absorption (ton) 20 years VALUE UNITS

Ex-ante 2,83 Ton CO2/year
Ex-post 8,8215 Ton CO2/year
CHO101 211% %

Data provided for the KPI calculation is only referred to the Urban Carbon Sink action (VaC07).
The data given in the table correspond to the cumulative uptake of the trees planted in the
UCS after 20 years of planting.

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

VaCo7

The baseline (ex-ante) corresponds to the agricultural harvest: Alfalfa crop (Medicago sativa)
4-5 years rotation.

e The CO2 absorption for the baseline has been calculated for the value of 20 years,
by using data from Source 13.

e The ex-post has been calculated using data from Valladolid City Council (tree
planting list) and the absorption rates from Source 2*.

The graph shown below (left), shows the global trend in CO2 absorption up to 40 years after
planting. As can be seen, CO2 absorption will be particularly significant after 35 years (mature
trees).

3 Ref. Mortenson, Matthew & Schuman, Gerald & Ingram, Lachlan. (2004). Carbon Sequestration in Rangelands Interseeded with
Yellow-Flowering Alfalfa ( Medicago sativa ssp. falcata). Environmental Management. 33. S475-5481. 10.1007/s00267-003-9155-9.

4 CALCULADORA DE ABSORCIONES EX ANTE DE DIOXIDO DE CARBONO DE LAS ESPECIES FORESTALES ARBOREAS ESPANOLAS.
Ministerio para la transicion ecolégica y el reto demografico

https://lwww.miteco.gob.es/es/cambio-climatico/temas/mitigacion-politicas-y-medidas/calculadoras.aspx

URBAN GreenUP
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The graph on the right shows which species contribute most to carbon sequestration in the
UCS, either by their sequestration power or by the number of trees planted. Pinus pinea
contributes with the 40% of the CO2 fixation potential of the UCS. It is follows by Populus
nigra and Celtis australis.

Tatal C02 absorption (Bon)

HEHHEEEESR

P
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Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

It has not been possible to calculate the value This KPI has been only calculated for VaC07
for tree planting actions. There is no data on action (Urban Carbon Sink).

the situation before the tree planting actions

carried out within the framework of the
URBAN GreenUP project.

Economical barriers How they have been addressed
No economical barriers detected.

Social barriers How they have been addressed
No barriers detected.

Environmental (including COVID) How they have been addressed

No barriers detected.
Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

URBAN GreenUP
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The CO2 fixation has been increased in a 211% within the area of the Urban Carbon Sink
(VACO7). The action implemented has led to a change in land use. Although the existing
agricultural cover was already fixing atmospheric carbon prior to the URBAN GreenUP action,
has increased significantly. Moreover, this impact increases over time.

What was the impact? (positive/negative, significant/non-significant)?

There is a significant impact on C sequestration in the area of the Urban Carbon Sink. The
contribution to the “Challenge 1: Climate mitigation & adaptation" is a positive impact in the
values.

Regarding the Tree planting actions, although no value can be set for this KPI, the planting of
2391 trees in the city will contribute positively to carbon sequestration (see “other
comments”.

Other comments

Optional: Any other relevant comments that you would like to include.

Regarding the tree planting actions, the cumulative absorption for the trees planted under
the URBAN GreenUP project framework are shown in the next table and graphs.

Total CO2 fixation (ton)

Ton OO fxed

TOYEARS 13 YEARS I TEARS S TEARS SOTEARS
Yaars fram plentstion
1.1.3 CHO105 Decrease in mean or peak daytime local temperatures (2C)
RELATED KPI CODE ~ NBS NAME PARTNER(S)
CHO0105 Decrease in mean or peak daytime local CAR

temperatures (2C)

cry RELATED NBS
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VAL VAc24, VAc25, VAc27 & Vac29,

Results and Discussion

Table of results of this KPIs for the relevant NBS interventions in the city of Valladolid. In this
case, as introduction for each NBS is indicated the reference site selected to calculate the
CHO0105 KPIl. The selection of the reference site has been done according the NBS
implementations site characteristics among the available reference data.

The calculation of this KPI has been done individually for each NBS because, as these NBS
have building or street scale, the evaluation of all of them at district or city scale joining all
the date, has no interest itself. However, the individual evaluation of each NBS will support
the selection of the proper NBS when a temperature reduction is aiming in the hot season.

VAc25 Green Fagade (Ending implementation date 30/06/2020)

NBS intervention site (El Corte Inglés Building in Constitucidn St.). Reference site (Rinconada

Sqg. in Valladolid).
Temperture reduction (2C) VALUE UNITS Year

Ex-ante (2019) -1,45 °C
Ex-post (2020) -1,44 °C
Ex-post (2021) -1,29 °C
CHO0105 11 % 2021

VAc 27 Green Covering Shelter (Ending implementation date 24/02/2020)

NBS intervention site in Espafia Sq. Reference site in Montero Calvo St. in Valladolid. The
reference site is not a square such as the Espafia Sq. but Montero Calvo St. is very close to it
and on the other side Espafia Sq is not a conventional open square. Anyway, the use of
Rinconada Sq. data to calculate this KPI produces similar results in terms of impact.

Temperture reduction (2C) VALUE UNITS Year

Ex-ante (2019) 0,66 9C
Ex-post (2020) 2,46 °C
Ex-post (2021) 0,57 °C
CHo101 14% % 2021

VAc29 Green shady structures (Ending implementation date 26/02/2021)

NBS intervention site in Santa Maria St. Reference site in Montero Calvo St. in Valladolid.
Both streets are parallel and very close and have a similar configuration.

‘Ex-ante (2020) 1,33 oC ‘ ‘

URBAN GreenUP
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Ex-post (2021) -0,72 °C

CHO101 -2,022C /-154% % 2020 as reference

Discussion of results: In the results and discussion section, all the related KPIs will be put in
common and contextualized in terms of the challenges addressed. This section should be
supported with photos, tables, charts, maps, etc.

The discussion of the results of this KPI has been also done individually for each NBS because,
as these NBS have building or street scale, the evaluation of all of them at district or city scale
joining all the date, has no interest itself. However, the individual evaluation of each NBS will
support the selection of the proper NBS when a temperature reduction is aiming in the hot
season.

VAc25 Green Facade (Ending implementation date
30/06/2020)

This result in 2021 indicates that the Green Facgade
(VAc25) has not significant impact on the temperature
reduction in the area. It could be due to the fact the
vertical garden is installed quite high (around 7 m high
of the lower part) from the floor where people are (and
thermometers too).

VAc 27 Green Covering Shelter (Ending implementation date
24/02/2020)

This result in 2021 indicates even a slightly increase in the
temperature in comparison with the reference site in the
Green covering shelter (VAc27). So, it has not significant
impact on the temperature reduction in the area. It could be
due to the fact the green covering layer has been installed on
an existing shadow structure and the implementation of the
vegetation on it has not significant impact over the area
temperature in the hot season.

Additionally, if it is compared temperature profiles before and after the interventions, it can
be seen that no differences are appreciated.

URBAN GreenUP
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2020 Summer temperatuee evatution

2021 Summar tomparatune evoiuton

VAc29 Green shady structures (Ending implementation date
26/02/2021)

This result in 2021 seems to indicate that the implementation
of the green shady structures in the Santa Maria St. provokes
the reduction of the average temperature of around 2 2C. It is
a relevant impact considering that are average temperatures.
In order to complete the analysis, an alternative study was
carried out. CHO105 KPI was calculated again but considering
only maximum daily temperatures.

Temperture reduction

Ex-ante (2019) -0,23 °C
Ex-ante (2020) 5,14 oC
Ex-post (2021) -2,02 °C
CHO101 -7,16°C/-139% % 2020 as reference

7°C of reduction in daily maximum temperature is a very relevant impact of this intervention.
Additionally, if maximum daily temperatures are compared between reference site and NBS
site during the hot season, a change in the pattern clearly appears. Temperatures in Santa

URBAN GreenUP
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Maria St. go under temperatures in Montero Calvo St. due to the Green shadow structures
implementation.

Conclusions and recommendations.
Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers

No available wifi connections in the streets.
Individual gprs or other systems for each
sensor is to expensive.

Economic barriers
No barriers detected.
Social barriers

Temperature and humidity sensors. Some of
them suffered vandalism or directly
disappear. Some of the sensors could not be
installed due to lack of available anchors in
public domains. Some of private owners in
the street refused to let us to install the
sensons in their elements.

How they have been addressed

Install Bluetooth connection system for the
sensors. However, it requires on site data
collection.

How they have been addressed

How they have been addressed

Some of the sensors were substituted. Some
streets are not fully monitored with the
planned sensors and were only partially
monitored.

URBAN GreenUP
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Environmental (including COVID) How they have been addressed

During the lockdown some of the sensors Hopefully, no more pandemics affect the
required maintenance operations but we world.

could not carry out them. Some data sets

were lost because of it.

Regarding the results of the KPI(s)
Is there a significant impact on the challenge?

As it has been previously introduced, impacts depend on the type of NBS and its location.
Some of the interventions did not show a detectable impact on the temperature reduction
during the hot season comparing with a no modified reference location.

However, the Green Canopies NBS intervention area (Santa Maria St.) showed a relevant
temperature reduction during the hot season (June-August) in comparison with the
reference area selected (a parallel street close to the intervention area, Montero Calvo St.).
2 2C of the average temperature reduction and more then 7 2C of the reduction in the daily
peak temperatures.

What was the impact? (positive/negative, significant/non-significant)?

Regarding temperature reduction, the impact was positive, as it has been mentioned
previously for the case of the Green canopies installed in the Santa Maria St.

Other comments
Optional: Any other relevant comments that you would like to include.
Other NBS in Valladolid have been partially monitored but data collected do not allow an

adequate analysis and so these results have not been included in this document.

1.1.4 CHO108 Heatwave risks reduction (days, %)

RELATED KPI CODE  NBS NAME PARTNER(S)
CH0108 Heatwave risks reduction (days, %) CAR

City RELATED NBS

VAL VAc24, VAc25, VAc27 & Vac29,

Results and Discussion

Table of results of this KPIs for the relevant NBS interventions in the city of Valladolid. In this
case, as introduction for each NBS is indicated the reference site selected to calculate the

* %
* 4 *
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CHO0108 KPIl. The selection of the reference site has been done according the NBS
implementations site characteristics among the available reference data.

The calculation of this KPI has been done individually for each NBS because, as these NBS
have building or street scale, the evaluation of all of them at district or city scale joining all
the date, has no interest itself. However, the individual evaluation of each NBS will support
the selection of the proper NBS when a temperature reduction is aiming in the hot season.

Of course, it is anyway a relevant KPI to be considered at city or district scale, but the scale
of intervention of the proposed NBS and this KPl do not allow to assess the impact at these
bigger scales. Anyway, results can be extrapolated and can be used to propose solutions
regarding the heatwave risk reduction and the climate change impact in big cities. This KPI
indicates the number of days with maximum temperatures over 352C and compares it with
data before the intervention keeping in mind data from reference sites.

VAc25 Green Fagade (Ending implementation date 30/06/2020)

NBS intervention site (El Corte Inglés Building in Constitucidon St.). Reference site (Rinconada
Sqg. in Valladolid).

Heatwave risk reduction (%) VALUE UNITS

Ex-ante (2019) 45 /79% Days /%
Ex-post (2020) 50/100% Days /%
Ex-post (2021) 50/94% Days /%
CHO0108 +15 % 2021

VAc 27 Green Covering Shelter (Ending implementation date 24/02/2020)

NBS intervention site in Espafia Sq. Reference site in Montero Calvo St. in Valladolid. The
reference site is not a square such as the Espafia Sq. but Montero Calvo St. is very close to it
and on the other side Espaia Sq is not a conventional open square. Anyway, the use of
Rinconada Sq. data to calculate this KPI produces similar results in terms of impact.

Heatwave risk reduction (%) VALUE UNITS Year

Ex-ante (2019) 67 /248% Days /%
Ex-post (2020) 50/ 1000% Days /%
Ex-post (2021) 44 /191% Days /%
CHO0108 -57 % 2021

VAc29 Green shady structures (Ending implementation date 26/02/2021)

NBS intervention site in Santa Maria St. Reference site in Montero Calvo St. in Valladolid.
Both streets are parallel and very close and have a similar configuration.

URBAN GreenUP
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Temperture reduction (2C) VALUE UNITS Year

Ex-ante (2019) 35/130% Days /%
Ex-ante (2020) 38 /760% Days /%
Ex-post (2021) 16/ 70% Days /%
CHO0108 -60 % 2021

Discussion of results: In the results and discussion section, all the related KPIs will be put in
common and contextualized in terms of the challenges addressed. This section should be
supported with photos, tables, charts, maps, etc.

The discussion of the results of this KPI has been also done individually for each NBS because,
as these NBS have building or street scale, the evaluation of all of them at district or city scale
joining all the date, has no interest itself. However, the individual evaluation of each NBS will
support the selection of the proper NBS when a temperature reduction is aiming in the hot
season.

VAc25 Green Facade (Ending implementation date
30/06/2020)

This result in 2021 indicates that the Green Fagade (VAc25)
has not significant impact on the temperature reduction in
the area. Anyway, it is difficult to assess the impact
because data in different year differs quite a lot. Anyway,
it is recommended to wait for an extra year to assess the
impact.

VAc 27 Green Covering Shelter (Ending implementation date
24/02/2020)

This result in 2021 indicates a slightly reduction in risk of
heatwaves in comparison with the reference site in the Green
covering shelter (VAc27). However, data are quite variable and
it is recommended to assess the impact during 2022 summer
time in order to know if this intervention could affect maximum
temperatures in the area.

URBAN GreenUP
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VAc29 Green shady structures (Ending implementation date

26/02/2021)

This result in 2021 seems to indicate (in comparison with 2019
because data in 2020 are unexpectable) that the implementation
of the green shady structures in the Santa Maria St. provokes a
relevant reduction of the heatwave risk in the street. Anyway, it is
recommended to assess this KPl also in 2022 in order to check this

tendency.

Temperture reduction

In maximum daily temperatures(2C) VALUE

Ex-ante (2019) -0,23 °C
Ex-ante (2020) 5,14 °C
Ex-post (2021) -2,02 °C
CHO108 -7,162C/-139% % 2020 as reference

Conclusions and recommendations.
Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers

No available wifi connections in the streets.
Individual gprs or other systems for each
sensor is to expensive.

Economic barriers
No barriers detected.
Social barriers

Temperature and humidity sensors. Some of
them suffered vandalism or directly
disappear. Some of the sensors could not be
installed due to lack of available anchors in
public domains. Some of private owners in
the street refused to let us to install the
sensons in their elements.

Environmental (including COVID)

How they have been addressed

Install Bluetooth connection system for the
sensors. However, it requires on site data
collection.

How they have been addressed

How they have been addressed

Some of the sensors were substituted. Some
streets are not fully monitored with the
planned sensors and were only partially
monitored.

How they have been addressed
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During the lockdown some of the sensors Hopefully, no more pandemics affect the
required maintenance operations but we world.

could not carry out them. Some data sets

were lost because of it.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

As it has been previously introduced, impacts depend on the type of NBS and its location.
Some of the interventions did not show a detectable impact on the temperature reduction
during the hot season comparing with a no modified reference location.

However, the Green Canopies NBS intervention area (Santa Maria St.) showed a relevant
temperature reduction during the hot season (June-August) in comparison with the
reference area selected (a parallel street close to the intervention area, Montero Calvo St.).

What was the impact? (positive/negative, significant/non-significant)?

Regarding temperature reduction, the impact was positive, as it has been mentioned
previously for the case of the Green canopies installed in the Santa Maria St.

Other comments
Optional: Any other relevant comments that you would like to include.

Other NBS in Valladolid have been partially monitored but data collected do not allow an
adequate analysis and so these results have not been included in this document.

Additionally, it is recommended to assess this KPI during 2022 in order to value the real
impact of the interventions thinking that the vegetation is fully developed this year.

1.1.5 CHO0109 Energy saving from reduced building consumption

KPI CODE KPI NAME PARTNER(S)

CHO109 Energy saving from reduced building LEITAT
consumption

ity RELATED NBS

VALLADOLID Green roof (“Campillo”market). Vertical fagade (El Corte Inglés)

* %

* 4 X
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Results and Discussion

Table of results (summary, from Task 5.4)

NBS Surface

Vac28 Mercado "El Campillo" 524,09 m2

Vac25 Corte Inglés 351,05 m2

Envelope characterization - AFTER RENOVATION (NBS)

Vac28 Mercado Layer 1 Layer 2 Layer 3 Layer 4

Qiseres lightweight slab with

Rock wool Sedum

Material - system concrete beams

di m 0,05 0,1 0,3

Li W/mK 0,04 0,19 0,846

R-value i m2K/W 1,25 0,4158 0,52631578 | 0,35460992

Vac25 Corte Inglés Layer 1 Layer 2 Layer 3 Layer 4

Material i air chamber | PVC panel Rock wool veglz;c;trion

di m 0,05 0,035 0,04 0,07

Li W/mK 0,0256 0,021 0,032 0,12

R-value i m2K/W 1,953125 1,6666667 1,25 0,5833333

Thermal resistance of the building envelope - BEFORE RENOVATION

Vac28 Mercado "El Campillo" 1,18 m2K/W

Vac25 Corte Inglés 1,18 m2K/W

Thermal resistance of the building envelope - AFTER RENOVATION (NBS)

R, URBAN GreenUP
* *
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Vac28

Mercado "El Campillo"

2,55

m2K/W

Vac25

Corte Inglés

3,65

m2K/W

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

Methodology 2: Estimation from thermal transmittance

Assuming an average temperature reduction of a 2% due to passive NBS system (Chafer et
al, 2021), we have calculated the following energy saving:

Vac28 Mercado | Mercado "El Campillo"

YEAR 1 (19-20) YEAR 2 (20-21) YEAR 3 (21-22)
E. savings KWh/year 622,27 584,00 568,84
Vac2’5 Corte El Corte inglés
Inglés

YEAR 1 (20-21) YEAR 2 (21-22) YEAR 3 (22-23)
E. savings KWh/year 469,65 450,72 564,70
UGUP Urban GreenUP

YEAR 1 YEAR 2 YEAR 3

E. savings KWh/year 1091,92 1034,72 1133,54

Methodology 3: Estimation from electrical building consumption

Energy savings will be calculated taking into account electrical building consumption pre and
post intervention and the corresponding climatical conditions.

Vac28 T A
Mercado Mercado "El Campillo
Mean (17-19) 2020 2021 2022
E. savings KWh/year 145404 25380 14474 42170
SD 7670

G URBAN GreenUP
* *
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Vac25 Corte

El Corte inglés

Inglés
Mean (17-19) 2020 2021 2022
E. savings KWh/year 4165468 807740 399348 #iVALOR!
SD 88270
UGUP Urban GreenUP
Mean (17-19) 2020 2021 2022
E. savings KWh/year 95940 833120 413822 42170

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers

Installation of temperature sensor inside the
market to calculate KPIi. Installed climate-
controlled system in El Corte Inglés.

Economical barriers

Not identified.

Social barriers

Not identified.

Environmental (including COVID)

Covid situation caused several delays in the
calculation of energy saving KPI.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

How they have been addressed

Cartif (responsible of this installation) is in
process to install this sensor in campillo
market. El Corte Inglés in/out temperature
difference should be calculated from
literature and/or use an energy consumption
approach.

How they have been addressed

Not identified.

How they have been addressed

Not identified.

How they have been addressed

URBAN GreenUP
GA n? 730426

ﬁii EAIUP
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There is a significative aesthetic impact, but we don’t have enough data to assure a significant
energy reduction due to the NBS implementation. In one hand, the relative size of the NBS
compared to the total building envelope, building complexity may have influenced thermal
methodology approach. On the other hand, energy consumption approach may have been
affected by many factors like: COVID lockdown, energy saving measures in lightning, changes
in electricity provider, etc.

What was the impact? (positive/negative, significant/non-significant)?

not measurable

1.1.6 CHO110 Carbon savings from reduced building energy consumption
KPI CODE KPI NAME PARTNER(S)
CHO0110 Carbon savings from reduced building energy LEITAT

consumption
CiTy RELATED NBS

VALLADOLID Green Roof (“El Campillo” market)

Vertical facade (El Corte Inglés)

Results and Discussion

Table of results (summary, from Task 5.4)

Energy savings 2020 2021

Vac25s Bl corte Inglés| g7740 | 399348
Constitucion KWh

Vac28 Mercado del Campillo 25380 14474 KWh

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

* %
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Carbon savings

2020 2021

24240277.4]11984433|Kg CO2

761653.8 | 434365 [Kg CO2

Vac25 El corte Inglés Constitucion
Vac28 Mercado del Campillo
UGUP Urban GreenUP

2020 2021
CO2 savings [Kg CO2{25001931}12418798

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers

How they have been addressed

Historical data collection of energy Ayto Valladolid has been addressing these

consumption.

Economical ba

Not identified.

Social barriers

Not identified.

rriers

Environmental (including COVID)

issues with the demonstrator administrators.
How they have been addressed

Not identified.

How they have been addressed

Not identified.

How they have been addressed

Covid situation caused several delays in the We have compared 2020 results with an
calculation of energy saving KPI
lockdown affected energy consumption

records.

Regarding the results of the KPI(s)

and average of the past 5 years.

Is there a significant impact on the challenge?

URBAN GreenUP
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There is a significative aesthetic impact, but we don’t have enough data to assure a significant
energy reduction due to the NBS implementation. Energy consumption approach may have
been affected by many factors like: COVID lockdown, energy saving measures in lightning,
changes in electricity provider, etc.

What was the impact? (positive/negative, significant/non-significant)?

not measurable

1.1.7 CHO0201 Run-off coefficient

KPI CODE
CHO0201
cry

VAL

KPI NAME

RUN-OFF COEFFICIENT
RELATED NBS
SUB-DEMO C

Results and Discussion

Table of results (summary, from Task 5.4)

Estimated:

Actuacion: Jardin de lluvia Av. Mundial 82

Tipo: Rain Garden

Superficie ocupada (m2): 964
AV (m3): 25.70

Cr (%): 0.81

Actuacion: Balsa de retencién
Tipo: SuDS

Superficie ocupada (m2): 290
AV (m3):7.73

Cr (%): 0.81

Actuacion: Pavimento permeable
Tipo: Green Parking pavements
Superficie ocupada (m2): 611

AV (m3): 16.29

Cr (%): 0.81

No data recorded (see conclusions section)

PARTNER(S)

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other

relevant material if necessary: maps, graphs, photos, etc.

* %

* X %

* p

* 4 X

URBAN GreenUP
GA n? 730426

il

cieenUP



D5.4: NBS implementation conclusions and recommendations. Final NBS 28/ 817
catalogue: Annex

The calculated values of AV and Cr has been assessed before the installation of the NBS for
each intervention.

A higher DV value means greater potential hydrologic benefits provided by the NBS studied,
whereas a higher Cr indicates less need to improve future urban rainwater management in
a specific area.

This is an estimated KPI using a cost-effective hydrologic model based on the Soil
Conservation Service Curve Number (SCS-CN) method (NRCS, 1986).

No data recorded (see conclusions section).

Conclusions and recommendations.
(300 words max.) Please, answer to the questions.

Regarding the monitorization process
Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
Lack of qualified technical personnel in the Not addressed within the project.
entity.

Economical barriers How they have been addressed
Social barriers How they have been addressed
Environmental (including COVID) How they have been addressed

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

What was the impact? (positive/negative, significant/non-significant)?

1.1.8 CH0202 Absorption capacity (m3/m2)

KPI CODE KPI NAME PARTNER(S)
CHO0202 ABSORPTION CAPACITY (m3/m2) CEN

Tty RELATED NBS

VAL SUB-DEMO C

Results and Discussion
Table of results (summary, from Task 5.4)

URBAN GreenUP
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No data recorded (see conclusions section)

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

No data recorded (see conclusions section)

Conclusions and recommendations.
(300 words max.) Please, answer to the questions.

Regarding the monitorization process
Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
Lack of qualified technical personnel in the Not addressed within the project.
entity

Economical barriers How they have been addressed
Social barriers How they have been addressed
Environmental (including COVID) How they have been addressed

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

What was the impact? (positive/negative, significant/non-significant)?

1.1.9 CHO0203 Absorption capacity (m3/tree)

KPI CODE KPI NAME PARTNER(S)
CHO0203 ABSORPTION CAPACITY (m3/tree) CEN

ity RELATED NBS

VAL SUB-DEMO C

Results and Discussion
Table of results (summary, from Task 5.4)
No data recorded (see conclusions section)

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

No data recorded (see conclusions section)

URBAN GreenUP
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Conclusions and recommendations.
(300 words max.) Please, answer to the questions.

Regarding the monitorization process
Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
Lack of qualified technical personnel in the Not addressed within the project.
entity

Economical barriers How they have been addressed
Social barriers How they have been addressed
Environmental (including COVID) How they have been addressed

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

What was the impact? (positive/negative, significant/non-significant)?

1.1.10 CHO0206 Intercepted rainfall

KPI CODE KPI NAME PARTNER(S)
CHO0206 INTERCEPTED RAINFALL CEN

Tty RELATED NBS

VAL SUB-DEMO C

Results and Discussion
Table of results (summary, from Task 5.4)
No data recorded (see conclusions section)

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

No data recorded (see conclusions section)

Conclusions and recommendations.
(300 words max.) Please, answer to the questions.

Regarding the monitorization process
Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

URBAN GreenUP
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Lack of qualified technical personnel in the Not addressed within the project.

entity

Economical barriers How they have been addressed
Social barriers How they have been addressed
Environmental (including COVID) How they have been addressed

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

What was the impact? (positive/negative, significant/non-significant)?

1.1.11 CHO210 Irrigation water provision

KPI CODE KPI NAME PARTNER(S)
CHO0210 IRRIGATION WATER PROVISION CEN

ity RELATED NBS

VAL SUB-DEMO C

Results and Discussion
Table of results (summary, from Task 5.4)
No data recorded (see conclusions section)

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other

relevant material if necessary: maps, graphs, photos, etc.

No data recorded (see conclusions section)

Conclusions and recommendations.
(300 words max.) Please, answer to the questions.

Regarding the monitorization process
Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
Lack of qualified technical personnel in the Not addressed within the project.

entity
Economical barriers How they have been addressed
Social barriers How they have been addressed

URBAN GreenUP
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Environmental (including COVID) How they have been addressed

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

What was the impact? (positive/negative, significant/non-significant)?

1.1.12 CHO211 Nutrient abatement (Chemical Oxygen Demand, COD)

KPI CODE KPI NAME PARTNER(S)
CH0211(old) NUTRIENT ABATEMENT (Chemical Oxygen LEITAT
CH0206 Demand, COD)

city RELATED NBS

VALLADOLID Electrowetland

Results and Discussion
Table of results (summary, from Task 5.4)

This KPI is complementary with CH0212 and CHO0213 related to nutrient abatement
(biochemical oxygen demand and total solids). Results are expressed in kg COD/year

ocavre [ expost L T

2020 (Jan- | Baseline 2022 (Jan-|2022 (Jun- | 2022 2023 (Jan- | Post
May) M36 | tot 2021 |May) M60 | Dec) tot May) M72 | Total
73.60 73.60 6.94 4.52 2.95 3.56 1.13 3.88

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

URBAN GreenUP
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Evolution of COD degradation is being shown below, from the beginning of the
implementation of electrowetland until now. We can see that COD was reduced by an
average of 87% (87,06+11,90).

There was a peak value inside the tank (17000 mg/L) in 29/08/2022 but the electrowetland
outlet kept values under 250 mg/L. This peak is due to the flush effect of a storm event of
25L/m? in less than 10 min after a period of drought.

COD

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

Sampling frequency and maintenance of the We had to modify the subcontract with the
electrowetland. company in charge of maintenance of the
electrowetland.

Economical barriers How they have been addressed
Not identified. Not identified.
Social barriers How they have been addressed
Not identified. Not identified.
Environmental (including COVID) How they have been addressed
Not identified. Not identified.

URBAN GreenUP
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Regarding the results of the KPI(s)
Is there a significant impact on the challenge?
Yes, Electrowetland is obtaining chemical oxygen demand removals around 87%.
What was the impact? (positive/negative, significant/non-significant)?

It’s having a positive and significant impact in COD reduction from wastewater.

1.1.13 CHO212 Nutrient abatement (Biochemical Oxygen Demand, BOD)

KPI CODE KPI NAME PARTNER(S)
CHO0212 (old) NUTRIENT ABATEMENT (Biochemical Oxygen LEITAT
CHO0207 Demand, BOD)

ciTty RELATED NBS

VALLADOLID Electrowetland

Results and Discussion
Table of results (summary, from Task 5.4)

This KPI is complementary with CH0211 and CH0213 related to nutrient abatement (chemical
oxygen demand and total solids). Results are expressed in kg BOD/year

ocanre [ T epost T

2020 (Jan-|Baseline 2022 (Jan-|2022 (Jun-|2022 |2023 (Jan- | Post
May) M36 | tot 2021 | May) M60 | Dec) tot May) M72 Total
25.71 25.71 4.16 2.01 0.78 1.29 0.15 1.87

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

URBAN GreenUP
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Evolution of BOD degradation is being shown below, from the beginning of the installation
of electrowetland until now. BOD was reduced by 88% (87,92+16,42).

There was a peak value inside the tank (8000 mg/L O3) in 29/08/2022 but the electrowetland
outlet kept values under 125 mg/L. This peak is due to the flush effect of a storm event of
25L/m?in less than 10 min after a period of drought.

BOD

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

Climatology We readjust the sampling for water analytics

Sampling frequency

Economical barriers How they have been addressed
Not identified. Not identified.
Social barriers How they have been addressed
Not identified. Not identified.
Environmental (including COVID) How they have been addressed
Not identified. Not identified.

URBAN GreenUP
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Regarding the results of the KPI(s)
Is there a significant impact on the challenge?
Yes, Electrowetland is obtaining biochemical oxygen demand removal around 88%.
What was the impact? (positive/negative, significant/non-significant)?

It’s having a positive and significant impact in BOD reduction from wastewater.

1.1.14 CHO213 Nutrient abatement (Total Solids, TSS)

KPI CODE KPI NAME PARTNER(S)
CHO0213 (old) NUTRIENT ABATEMENT (Total Solids, TSS) LEITAT
CHO0208

cry RELATED NBS

VALLADOLID Electrowetland

Results and Discussion
Table of results (summary, from Task 5.4)

This KPI is complementary with CH0211 and CH0212 related to nutrient abatement (chemical
oxygen demand and biochemical oxygen demand). Results are expressed in kg TSS/year

ocane [ eceost T

2020 (Jan- | Baseline 2022 (Jan-|{ 2022 (Jun-|2022 |2023 (Jan-|Post
May) M36 | tot 2021 | May) M60 Dec) tot May) M72 | Total
7.36 7.36 1.24 1.01 0.98 0.97 0.19 0.80

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

URBAN GreenUP
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Evolution of TSS reduction is being shown below, from the beginning of the installation of
electrowetland until now. TSS was reduced by 76% (76,50+43,01).

There was a peak value inside the tank (10500 mg/L) in 29/08/2022 but the electrowetland
outlet kept values under 77 mg/L. This peak is due to the flush effect of a storm event of
25L/m?in less than 10 min after a period of drought.

PR
1
|

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
Climatology We readjust the sampling for water analytics
Sampling frequency

Data for baseline

Economical barriers How they have been addressed
Not identified. Not identified.
Social barriers How they have been addressed
Not identified. Not identified.
Environmental (including COVID) How they have been addressed
Not identified. Not identified.

URBAN GreenUP
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Regarding the results of the KPI(s)
Is there a significant impact on the challenge?
Yes, Electrowetland is obtaining total solids removal around 76%.
What was the impact? (positive/negative, significant/non-significant)?

It’s having a positive and probably significant impact in TSS reduction from wastewater.

1.1.15 CHO0218 Savings in treatment of stormwater

KPI CODE KPI NAME PARTNER(S)
CHO0218 SAVINGS IN TREATMENT OF STORMWATER CEN

ity RELATED NBS

VAL SUB-DEMO C

Results and Discussion
Table of results (summary, from Task 5.4)
No data recorded (see conclusions section)

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

No data recorded (see conclusions section)

Conclusions and recommendations.
(300 words max.) Please, answer to the questions.

Regarding the monitorization process
Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
Lack of qualified technical personnel in the Not addressed within the project.
entity

Economical barriers How they have been addressed
Social barriers How they have been addressed
Environmental (including COVID) How they have been addressed

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

URBAN GreenUP
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What was the impact? (positive/negative, significant/non-significant)?

1.1.16 CHO401 Green space distribution (m2/capita)

KPI CODE KPI NAME PARTNER(S)

CHO401 GREEN SPACE DISTRIBUTION (m2/capita) CAR

city RELATED NBS

VAL VAcO07 VAc09 VAc10 VAc14 VAcl4 vac23 Vac25 VAc27 VAc28 vac29
VAc30 VAc31 VAc33

Results and Discussion

Table of results (summary, from Task 5.4)

DISTRICTS CHO0401 BASELINE = CH0401 POST % CH0401
Universidad 3,746 3,749 0,092
Girén 124,964 125,382 0,334
Centro 19,748 19,860 0,571
Las Villas-Cafiada Puente Duero-

Covaresa-Parque Alam 17,509 17,823 1,792
Campo Grande 2,081 2,201 5,761
Pilarica 13,079 21,555 64,813
Average 30,188 31,762 12,227

CHO0401 Baseline (M2/CAPITA): GI_SURFACE (M2)/DI_inhab

CHO0401 POST (M2/CAPITA): (GI_SURFACE (M2) + UGU_AREA)/DI_inhab

% CHO0401: (CH0401 POST - CHO401 Baseline)*100/ CHO401 POST

Discussion of results: comment all relevant information to put in context the results from the

table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

URBAN GreenUP
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The following map shows the baseline for this KPI. Districts with the highest ratio of green
spaces (m2) per inhabitant in green, and in red those with the lowest.

After the URBAN GreenUP interventions, there are 6 districts which has increased the green
areas surfaces per inhabitant. The increase has been especially relevant in the District located
at the East of Valladolid, due mainly to the VaC07 action (Urban Carbon Sink). This area has
increased in a 65% green areas surface.

URBAN GreenUP
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Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
;Economical barriers How they have been addressed
-Social barriers How they have been addressed
;Environmental (including COVID) How they have been addressed

URBAN GreenUP
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Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

The overall impact of the project on this KPI in the city of Valladolid has not been very
significant. The NBS with the greatest impact was the Urban Carbon Sink (VaC7), which with
approximately 50,000 m2 is the largest project in the city.

What was the impact? (positive/negative, significant/non-significant)?

The impact is positive in the identified districts, although not significant in many of them. The
average impact has been 12.27%, considering only the districts where the impact has
occurred. In total there are 6 districts of the city where the project has had an impact with
respect to this KPI.

1.1.17 CH0402 Green space distribution (km cycle lane/capita)

KPI CODE KPI NAME PARTNER(S)

CHO0402 GREEN SPACE DISTRIBUTION (km cycle CAR
lane/capita)

cry RELATED NBS

VAL VAcO01

Results and Discussion

Table of results (summary, from Task 5.4)

TIPO LENGTH (M) INHABITANTS CH0402 (KM/1000 INHAB) % CH0402
BASELINE 82910,375 298866 0,277
POST 90858,570 298866 0,304 9,586

CH0402 BASELINE (M/CAPITA): GI_SURFACE (M)/DI_inhab
CHO402 POST (M/CAPITA): (GI_SURFACE (M2) + UGU_AREA)/DI_inhab
% CHO0402: (CH0402 POST - CH0402 Baseline)*100/ CH0402 POST

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.
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Vac01 action involves the creation of a new interconnected network of almost 8 km in length.
Over the total of the city, it has meant an increase of 9.6% of linear metres of new cycle lanes
with respect to the existing one.

The following image shows in red the new sections corresponding to the VacO1 action. In
yellow, the pre-existing route is shown.

Conclusions and recommendations.
(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
Economical barriers How they have been addressed
Social barriers How they have been addressed

URBAN GreenUP
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Environmental (including COVID) How they have been addressed

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

This KPI has contribute with the challenge in a positive way, as the Vac01 has increased the
accessibility to Green Space to population by cycling.

What was the impact? (positive/negative, significant/non-significant)?

The impact has been positive and significant, as the connection between different areas of
the city has increased.

1.1.18 CH0403 Green space accessibility (m/min)

KPI CODE KPI NAME PARTNER(S)
CHO403 GREEN SPACE ACCESSIBILITY (m/min) CAR

cry RELATED NBS

VAL all

Results and Discussion

Table of results (summary, from Task 5.4)

EXANTE (m) 83,73
EXPOST (m) 80,92
KPI INCREASE (%) -2,33%

Average distance from houses to the nearest Green Infrastructure (m).

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

URBAN GreenUP
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The following map shows the average distance between each house in the city and the
nearest green infrastructure (baseline). As can be seen, there are areas of concentration of
yellow and red dots. These are areas where green infrastructure is scarcer.

One such area is the central district, where several project actions have been implemented.
In this particular district, the average distance to green infrastructure has changed from 102
to 51 metres.
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DISTRICTS KPI INCREASE (%)  EXANTE EXPOST

Centro -38,7% 102,88 51,22
Cafio Argales -24,3% 125,46 94,64
San Juan -12,6% 60,51 47,21
Pajarillos Bajos -8,0% 62,75 55,23
Circular -7,8% 86,39 79,89
Pajarillos Altos -6,5% 81,98 74,09
Universidad -4,9% 62,42 57,22
San Miguel -2,9% 64,70 61,35
Total general -2,3% 83,69 80,89
Campo Grande -2,2% 74,79 72,83
Delicias -2,2% 69,01 66,62

URBAN GreenUP
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Huerta del Rey (Baja) -1,5% 15,83 15,68
Pilarica -1,4% 75,99 75,03
Las Villas-Cahada  Puente

Duero-Covaresa-Parque Alam -0,3% 47,49 47,31
Girén -0,1% 48,06 48,06

Conclusions and recommendations.
(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

No technical barriers have been detected,
although it can be said that this KPI depends
on the availability of census data and that
these are up to date.

Economical barriers How they have been addressed
Social barriers How they have been addressed
Environmental (including COVID) How they have been addressed

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

This KPI has contribute with the challenge in a positive way, especially in areas with a low
rate of Gl and high rate of population.

What was the impact? (positive/negative, significant/non-significant)?

The impact has been positive and significant, as the accessibility has increased in the areas
affected by the Urban GreenUP project.

URBAN GreenUP
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1.1.19 CH0404 Green infrastructure connectivity (%)

KPI CODE KPI NAME PARTNER(S)
CHO0404 GREEN INFRASTRUCTURE CONNECTIVITY (%) CAR

City RELATED NBS

VAL All (VAC2, VAC3, VAC4, VACS5 excluded)

Results and Discussion

Table of results (summary, from Task 5.4)

EXANTE (m) 11,99
EXPOST (m) 11,41
KPI INCREASE (%) -4,45%

Average distance from one Green Infrastructure to the nearest (m) considering
neighborhoods with URBAN GreenUP actions.

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

In the districts where interventions have taken place, the distance between green
infrastructure has decreased by 4.45%. This was particularly significant in the Centro district,
where the distance between a green infrastructure and its nearest neighbour decreased by
25%, from 16m to 12m.

URBAN GreenUP
GA n? 730426 i!ii URBAN| P



D5.4: NBS implementation conclusions and recommendations. Final NBS

catalogue: Annex

48 / 817

CHO406

<
e
e

Distance (m)

@ EXANTE AVERAGE

Conclusions and recommendations.

0 EXPOST AVERAGE

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers

Tree-planting actions has not been evaluated
since location of the plantations has not been
provided

Economical barriers

Social barriers

How they have been addressed
VAC2, VAC3, VAC4, VACS5 not included in the

analysis.

How they have been addressed

How they have been addressed

URBAN GreenUP
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Environmental (including COVID) How they have been addressed

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

This KPI has contribute with the challenge in a positive way, especially in areas with a low

rate of Gl. That is the case of the Central district.
What was the impact? (positive/negative, significant/non-significant)?

The impact has been positive and significant, as the connectivity between
infrastructure has increased in the areas affected by the Urban GreenUP project.

green

1.1.20 CH0406 Recreational value
KPI CODE KPI NAME PARTNER(S)
CHO0406 RECREATIONAL VALUE VAL
city RELATED NBS
VALLADOLID Non-technical (VAc39 Ecological reasoning, Vac41 Support NBS)

Results and Discussion

Table of results

Quantify the number of people participating in the recreational activities per year, related to any NBS,
both recreational (number of visitors, number of recreational activities) or cultural value (number of

cultural events, people involved, children in educational activities), expressed in (n2 people/year).

EX ANTE (BASELINE)

2017

2018

2019

2020 (Jan-May)

X Baseline

507 people

598 people

401 people

238 people

502 people

2020

2021

2022

2 Post

238 people

764 people

821 people

608

URBAN GreenUP
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Discussion of results: comment all relevant information to put in context the results
from the table: Local considerations, trends, evolution, differences between NBSs, etc.
Include other relevant material if necessary: maps, graphs, photos, etc.

Trends: Clear recovery of the number of citizens who have been reached with non-technical
activities (dissemination, engagement), after the fall due to the Covid-19 pandemic (march
2020). In 2021 most of the activities were online.

2017 2018 2019 2020 2021 2022

Urban orchard users | n® gardener 177 149 158 158 166 182 808
o
Guided tours S - 20 20 - 104 359 144
participants
iti °
Cor-n.pfetltlon n . ) 50 ) . ) 50
activities competitors
Dissemination and no 280
engagement - 330 379 223 80 494 1.506
- participants
activities
TOTAL CHO0408 507 598 401 238 764 821 2.508

CHO408 Recreational or cultural value (n2 people)

s | Mt Dan cechard useny

=

Gurded tours

—COmpetibon activities

w— Dsernination and engagement

activilies

Number of participants (people|
g
=

e TOTAL (HOI0H

Conclusions and recommendations.
Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The quantification of the number of people Estimated number of participants, for those
who attend a non-technical activity is eventsin which there is no list.

sometimes estimated.

Economical barriers How they have been addressed

Not identified.

URBAN GreenUP
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Social barriers How they have been addressed

In some non-technical activities there is low =Reinforcement of the dissemination of the
citizen participation. event. =Invitation campaigns to specific
groups of stakeholders.

Environmental (including COVID) How they have been addressed

*The Covid-19 pandemic forced the =Non-technical actions recovered early but
cancellation of several non-technical events virtual, starting in fall 2020. The activities of
for 2020. 2020 and 2021 have been mostly virtual.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Yes. The KPI CHO408 is part of the CHALLENGE 4: Green Space Management. This KPI clearly
shows the number of citizens who have been reached with non-technical actions, both
cultural and recreational. The results show that the scope of the actions has been increasing,
despite the pandemic.

What was the impact? (positive/negative, significant/non-significant)?

Positive and Significant.

Other comments

Optional: Any other relevant comments that you would like to include.

This indicator is easy to monitor, and to feed mostly real data. An updated inventory can be
made of all the non-technical activities carried out in the city on the occasion of URBAN
GreenUP, and the number of people participating can be recorded. This KPI includes the
farmers that use the municipal urban orchards, as well as the n2 participants in guided tours,
dissemination & engagement activities, as well as n2 competitors that participate in the
specific competitions organized for URBAN GreenUP.

1.1.21 CHO0408 Green areas sustainability

KPI CODE KPI NAME PARTNER(S)
CHO0408 GREEN AREAS SUSTAINABILITY VAL
Tty RELATED NBS

* %

* 4 X

ot URBAN GreenUP
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VALLADOLID VAc24 Green Vertical mobile garden  VAc27 Green Covering Shelter

VAc25 Green Fagcade VAc28 Green Roof VAc29 Green

Shady Structures

Urban Garden Bio-Filter

1,000 trees
and cooling trees (600 trees)

VAc3 Tree shady places (500 trees)

Cycle-pedestrian green paths

VAc22-VAc23 Green noise barriers

VAc30

VAc26 Electro-wetland VAc2 Planting

VAc4

Shade

VAc5 Re-naturing parking trees (250)
VAc31 Urban orchard VAc32 Community composting VAcl
New green cycle lane and re-naturing existing bike lanes

VAc15

VAc6 Installation of 3 Green Resting

areas (C1, B, C3) VAc7 Urban Carbon Sink
Compacted Pollinator’s modules VAc19-VAc21
pollinator’s modules  VAc9 SUDs for re-naturing parking
Rain gardens VAc14 Green Parking Pavements

VAc20
Natural
VAc10

Results and Discussion

Table of results

The methodology evaluates different aspects (requisites) for every NbS implemented in Valladolid, organized in
three different topics: 1) Impact on ecosystem, 2) Construction and operation, 3) Impact on society.

The score table is completed only in the Expost scenario. Basline is 0 (before implementation).

oo [
Baseline 2020 2021 2022 2023 Expost
Score =0 54 51 49 49 51

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The KPI is calculated individually for each of the NbS implemented in Valladolid. Each NbS gets a numerical (score)
and qualitative rating (Very good: 65-100, Good: 40-65, Bad: 20-40, Very bad: 0-20)

Construction/

Ecosystem Society Category Implementation date
operation
Vertical and horizontal interventions
VAc24 Green Vertical | 5 5 3,3 16,7 33 Bad 08/05/2020 M36
mobile garden
VAc27 Green | 433 13,3 23,3 50 Good 24/02/2020 M33
Covering Shelter
Green VAC25 Green Facade 16,7 20,0 23,3 60 Good 30/06/2020 M37
infraestructure | | x »g Green Roof 20,0 20,0 20,0 60 Good 15/08/2020 M39
VAc29 Green Shady | ¢, 133 16,7 47 Good 26/02/2021 M45
Structures
VAC22-VAC23 Green | 0, 10,0 20,0 47 Good 04/03/2022 M58
noise barriers
VAc30 Urban Garden | o 16,7 16,7 43 Good 25/11/2021 M54
Bio-Filter

URBAN GreenUP
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VAc26 Blectro | 533 16,7 23,3 63 Good 02/07/2021 M50
wetland

Tree related actions

VAc2 1,000 trees 26,7 10,0 20,0 57 Good octubre-20 M41
VAc3 Tree shady 26,7 13,3 20,0 60 Good January-20 M32
iESE VAc4 Shade &cooling | 3 5 16,7 23,3 63 Good octubre-20 Ma1

trees

VAc5 Re-naturing

parking trees 26,7 13,3 20,0 60 Good enero-20 M32

VAc31 Urban orchard

sept-20

VAc32  Community

. 6,7 26,7 20,0 53 Good Sept 2020 M40
composting

VAc1 New green cycle
lane

6,7 15,3 26,7 47 Good abril-22 M59

Cycle lane
VAc15 Cycle-pedestr

green paths 13,3 6,7 23,3 43 Good abril-22 M59

ReStingaress| VAcE Installation of 31—, 5 16,7 26,7 57 Good abril22 | Ms9
Green Resting areas

Urban.carbon V'Ac7 Urban Carbon 26,7 16,7 233 67 Very abril-22 M5
sink Sink good
Pollinator's modules
Compacted | YAc20  Compacted |, 6,7 233 40 Good abril-22 M59

Pollinator’s modules

VAc19-VAc21 Natural
Natural c19-VAc21 Natural | ¢ 13,3 13,3 43 Good abril22 | Ms9
pollinator’s modules

Stormwater management systems

VA9 SUDs for re-| .. 16,7 6,7 50 Good mayo-23 M72

naturing parking

. Good

SUDs VAc10 Rain gardens 26,7 16,7 6,7 50 mayo-23 M72

VAc14 Green Parking | 5 o 16,7 10,0 47 G mayo-23 M72

Pavements

Construction/
. . Ecosystem Society
CHO0417 Green areas sustainability operation
AVERAGE TOTAL SCORE NBS 18,0 13,7 21,0 51

Conclusions and recommendations.
Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The assessment of the questions that make Questions can be answered with yes/No, so
up each of the three criteria has a certain this minimize the subjectivity.
degree of subjectivity.

URBAN GreenUP
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Economical barriers How they have been addressed

Not identified.

Social barriers How they have been addressed

Not identified. The opinion of citizens is The opinion, perception and knowledge of
evaluated through a Citizen Participation the citizens is addressed with KPI CH0703
Survey (launched in September 2021). This Citizen Perception.

KPI CHO417 is calculated by technicians from

the City Hall of Valladolid.

Environmental (including COVID) How they have been addressed

Not identified. The calculation of this KPI has
not been directly influenced by the Covid
pandemic. It has only delayed the execution
of some NbS.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Yes. This KPI CH0412 belongs to CHALLENGE 4: Green Space Management. This KPI is defined
by a methodology of 30 questions for three criteria (10 questions each). It is a robust method
of identifying the degree of sustainability of the NbS. To make the analysis more robust, it
could be completed by other technicians and stakeholders directly involved in Valladolid
Demo, and calculate an average of results.

What was the impact? (positive/negative, significant/non-significant)?

Positive and Significant. The impact of this KPl is positive since it assigns a score to each NbS
of Valladolid Demonstration, which allows determining the degree of sustainability as Very
high, high, medium, low or very low (Likert scale of 5).

It is considered Significant since it is calculated individually for each of the NbS. And the
methodology is easily replicable to other cities with any NbS.

1.1.22 CH0409 Food production

KPI CODE KPI NAME PARTNER(S)
CHO0409 FOOD PRODUCTION VAL

city RELATED NBS

VALLADOLID Vac31-Urban orchard; Vac32-Community composting

* %
* 4 *

ot URBAN GreenUP
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Results and Discussion

Table of results (summary, from Task 5.4)

EX ANTE (BASELINE)

2017

2018

2019

2020 (Jan-May)

Y Baseline

58,61t

50,76 t

53,28 t

53,28 t

53,98 t

2020 (Jun-Dec)

2021

2022

2 Expost

53,28 t

55,45

55,451

60,01 t

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other

relevant material if necessary: maps, graphs, photos, etc.

For the calculation of the production of food in the municipal orchards, we calculated an average factor
(kg food/m?) with measured data taken in the municipal plot of the Communitary orchard 'Valle de
Ardn'. The food production rate is 5,61 kg/m?. This factor is applied to the area occupied in each
municipal garden, annually.

Individual Surface
Orchard plot (n2) (m2) 2017 2019 2020
[50m2/plot]
Valle de Aran 50 3.300 | 17,95t | 16,83t 17,11t 14,86t 15,98 t 18,23 t 100,95 t
Parque Alameda 50 2.800 | 14,02t | 10,66t 12,06t 12,90t 14,02 t 14,02 t 77,68 t
Santos-Pilarica 50 3.300 | 17,67t | 15,14t 15,42 t 17,11t 18,51t 18,51t 102,35t
Jardin Botdanico 33 1.650 8,97t 8,13t 8,69t 8,411t 6,94 t 9,25t 50,40 t
11.050
183 m2 58,61t | 50,76t | 53,28t | 53,28t | 55,45t | 60,01t 331,38t

Average occupation of urban orchards is around 90% yearly. No significant variations in the orchards’
occupancy are observed after the application of improvements in urban gardens (VAc31, VAc32).

Occupation of municipal urban orchards (n9)

60
50

40
30

20
2017

e=\/alle de Ardn (max. 50)

2018

2019

2020

2021

Santos-Pilarica (max. 50)

== Parque Alameda (max. 50)

Jardin Botanico (max. 33)

47 a5 50 50
\ '%W
50 , ~—— 50

43 46—
38

2022
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Conclusions and recommendations.
Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The amount of food produced in each plot of The KPI is calculated on an estimated basis
each garden is not measured. On average with a production factor measured in a pilot
there are 50 plots of 50m2 each in each of the experience.

4 municipal gardens.

Economical barriers How they have been addressed

There is no economic relationship with the
market gardeners. All food production from
each plot is for personal use.

The food from the community gardens is
transferred to the Food Bank, social kitchens
or others.

Social barriers How they have been addressed

They do not exist. The reception of the urban
orchards and the improvements on the part
of the gardeners is good. The occupancy rate
is always high.

Environmental (including COVID) How they have been addressed

The exploitation of urban orchards was The orchards reopened again in 2021.
affected during the closure of the pandemic
(March-June 2020).

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

This KPlI CH0412 belongs to CHALLENGE 4: Green Space Management. Impact can be
identified as Medium. The municipal gardens work before the arrival of URBAN GreenUP. The
improvements implemented and community composting have been well received, but have
not been reflected in improved results for this KPI. But the results continue to be positive in
the 4 municipal gardens.

What was the impact? (positive/negative, significant/non-significant)?

* %
* 4 %

ot URBAN GreenUP
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Positive and Partially significant.
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1.1.23 CHO0410 Elderly People Life Quality

KPI CODE KPI NAME PARTNER(S)
CH...0410 Elderly People Life Quality GMV-S

CITy RELATED NBS

VALLADOLID Green cycle lane; Tree related actions; Vertical and horizontal Gl;

Green resting areas; Cycle-pedestrian green paths; Urban carbon sink

Results and Discussion

Table of results (summary, from Task 5.4)

The KPl is calculated as a numeric value on a likert scale (from 1 to 5) using the results of the
survey. The application used to present the surveys was not available prior to the deployment

of the NBSs (the initial deployment was in September 2021, so there are not previous values
for the baseline.

The current value is 3.775, which is quite positive, although more samples are required to
see the evolution of the value.

Sample responses for the period are represented below:

What is your degree of satisfaction with green or
recreational spaces in the area where you live?

1%

BNl m2 w3 m4 m5

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.
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In the last four weeks how often did you feel

happy?
1%

1%

H Always ® Very Often

Conclusions and recommendations.

 Often M Sometimes

m Never

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers

Deployment of the application was late, since
it needed to display information about the
NBSs. Also, interventions in the Green
Corridor needed to be in place for the
monitoring

Economical barriers

N/A

Social barriers

The user base for the application is still low,
and elderly people within the user base are
only a small fraction

Environmental (including COVID)

N/A

How they have been addressed

When a sufficient amount of information was
available and enough NBSs were deployed,
the application was published to the public.

How they have been addressed
N/A
How they have been addressed

The Valladolid municipality has published ads
and press articles about the application to
promote its use.

How they have been addressed

N/A

URBAN GreenUP
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Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Further values are required to measure the impact of the interventions on the KPI, but the
initial scores gathered are positive.

What was the impact? (positive/negative, significant/non-significant)?
N/A
Other comments
Optional: Any other relevant comments that you would like to include.
There is not enough expertise in the consortium about sociological analysis to develop a
survey tailored for this KPI. Therefore, existing surveys in the public domain have been used

as the basis for the surveys used in the project (slightly simplified for the presentation in a
smartphone).

Such considerations shall be taken into account when building the consortium, to ensure that
not only the technical know-how but also other areas are sufficiently covered.

1.1.24 CHO0411 Connectivity Perception

KPI CODE KPI NAME PARTNER(S)
CH...0411 Connectivity Perception GMV-S

City RELATED NBS

VALLADOLID Green cycle lane; Tree related actions; Vertical and horizontal Gl;

Green resting areas; Cycle-pedestrian green paths; Urban carbon sink

Results and Discussion

Table of results (summary, from Task 5.4)

The KPl is calculated as a numeric value on a likert scale (from 1 to 5) using the results of the
survey. The application used to present the surveys was not available prior to the deployment
of the NBSs (the initial deployment was in September 2021) so Valladolid Municipality
presented a manual survey to gather information.

* %
* 4 %

ot URBAN GreenUP
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The current value measured is 2.85 which is slightly above average, although more samples
are required to measure the evolution of the indicator.

Sample responses for the period are represented below:

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

How far is your home on foot from the nearest
SBN?

@

m 5 |ess than 5 minutes on foot m 3,33 between 5 and 10 minutes on foot

= 1,66 between 10 and 20 minutes on foot = 0 more than 20 minutes on foot

How often do you use or visit the NBSs?

-~

m daily = 5daysaweek = Weekly = Monthly = yearly

URBAN GreenUP
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How do you get to the NBSs?

v

m Onfoot = Onbycicle =Bybus = Bycar

Conclusions and recommendations.
(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.
Technical barriers How they have been addressed

Deployment of the application was late, since Valladolid’s municipality performed a
it needed to display information about the manual survey to gather information before
NBSs. Also, interventions in the Green the application was published

Corridor needed to be in place for the

monitoring

Economical barriers How they have been addressed
N/A N/A

Social barriers How they have been addressed

There is opposition from some individuals They have been interpreted as the lowers
towards the NBS, so they responded score (rather than filtered out)
nonsensical answers to the survey

Environmental (including COVID) How they have been addressed

N/A N/A

URBAN GreenUP
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Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Further information is required to measure the impact of the interventions on the KPI

What was the impact? (positive/negative, significant/non-significant)?
N/A

Other comments
Optional: Any other relevant comments that you would like to include.

Further data will be gathered with the smartphone application in order to track the evolution
of the value

1.1.25 CHO0413 Pollinator species increase

KPI CODE KPI NAME PARTNER(S)
CHO413 POLLINATOR SPECIES INCREASE CARTIF
cry RELATED NBS

VAL POLLINATOR MODULES

Results and Discussion

Table of results (summary, from Task 5.4)

TYPE OF INDICATOR: Biological
UNIT: %, N

SCALE: Urban and street
ECOSYSTEM SERVICES: Supporting

DEFINITION: Increased habitat for pollinators in NBS Gl may contribute to increased
abundance of pollinators in the wider urban area.

METHODOLOGY: Measured pollinator's species richness and n2 of visits by pollinating insects
in located samples.

METERING SPECCIFICATIONS: Statistical data measured
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DATA SOURCE: Measuring through observations (statistics)
FRECUENCY OF DATA COLLECTION: monthly
OUTPUT DATA: table values (.xlsx)

BASELINE: Just completed. Module locations are not known until March 2022. (pollinators
modules)

POST-INTERVENTION: Not started, implementation of pollinator modules has not finish. The
implementation of the modules structure has not been completed and they have not been
correctly installed.

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

STATUS:
2020:

Monitoring started in February 2020 and was suspended during the months of March to May
due to COVID-19.

At the end of May - June, it was restarted.

Monitoring was suspended in September for various reasons: abundant rainfall, review
meeting and average temperatures below 159.

The first frosts occurred in 12th October. Therefore, monitoring was ruled out for that month
and the following months.

2021:

The mild temperatures at the end of January meant that many plants had already started to
sprout, so the monitoring was restart in February with the beginning of the flowering season.

2022:

The month of February was characterised by frequent frosts but with high hours of sunshine,
so that some plants that resisted the night frosts began to flower, such as the almond trees.
Monitoring began in March, despite being a very rainy month.

April 2022 status:

During the 2022 monitoring, the original sampling points were adapted to suit the locations
of the pollinator modules, which in March and April were still under construction.

Therefore, the baseline will continue until the infrastructures are prepared and the plants are
installed.

The KPI specifies that the unit must be % or N2, so during the monitoring the number of
pollinators observed in the are is recorded without capture for later exact identification. In
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order to obtain more data, a more specific classification is made by dividing the observed
biodiversity into four large groups:

Butterflies

Flies
Beetles
Bees
Others

‘Others’ include:

Ants: that collaborate in the seeds dispersal.
Ladybugs: they act as a biological control of pests so they favor the health of flowers
and therefore more pollinators.
Spiders: reduction of pollinators
Lizzards: also pollinators, dragging pollen from certain plants

There are 4 sampling areas: Urban Carbon Sink (UCS), Natural Wastewater Plant (NWP),
Orchards Park Alameda (OPA), City Centre Route (CCR).

65 /817

EX ANTE (BASELINE)
Ref. 2017 | Ref 2018 | Ref. 2019 | Ref.2020 | Ref.2021 | " Zaastzl)'”e (1
Baseline Baseline Baseline Baseline Baseline Final Value
Value_1 Value_2 Value_3 Value 4 Value_5
- - - 26,58 44,4 35,49
Figure 1.1. Baseline total values (number)
Butterflies Flies Beetles Bees Others Average
2020 2,67 4,89 0,78 1,64 0,92 9,97
UCS
2021 4,1875 3,00 0,28 2,19 1,47 9,66
2020 1,47 2,13 0,07 0,20 2,20 3,87
NWP
2021 0,48 2,78 0,40 0,93 1,58 4,58
2020 0,48 1,81 1,71 1,38 1,10 5,38
OPA
2021 1,25 3,57 0,30 4,14 1,39 9,27
2020 0,21 0,57 0,10 0,37 0,28 1,25

* %
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CCR 2021 0,16 1,80 0,09 1,28 0,74 3,33

Figure 1.2. Summary of the average values according sampling area and type of pollinator

The presence of pollinators has significantly increased from one year to the next due to
several factors:

- There are more Green Infrastructures, overall in city centre which increase
connectivity between green areas.

- In 2020 less sampling was done due to the lockdown. Moreover, printemps is the
season where more presence of pollinators is recorded and due to the lockdown, the
monitoring started at the end of this season when high temperatures starts and
pollinators found less food.

- ltis expected that the implementation of the pollinator modules will have a positive
effect on the increase of pollinators, although it depends on the development of the
installed plants, since the first year they usually have less flower production due they
are in the root prospecting phase. That is why two years of monitoring is necessary
once the NBS have been installed.

Pollinator presence
10

W Butterflies
B Flies
5
I I I Beetles
0 I L I Bees
=2 ™ =2 ™ =2 ™ =2 ™
(=] [ | (=] [ | (=] [ | (=] [ |
= = = = = = = =
(] (] (] (] (] (] (] (]

UCs NWP OPA CCR

Figure 1.3. Pollinator presence average per year

Beetles Butterflies
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Bees

Flies

Figure 1.4. Examples of the relevant pollinators categories found in the sampling areas

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers

Lack of knowledge of the final location of
both natural and compact pollinator
modules;

The frequency of mowing and weeding of
green areas cancels out the presence of
pollinators, significantly altering data
collection;

In the urban area, relocations of NBS and
accesses cut off due to activities and social
events prevent data collection of some
points;

How they have been addressed

The number of sampling points for the
baseline has been doubled and other NBS
that were not originally going to be
monitored in this KPI has been included as
baseline;

The closest accessible points to NBS has been
chosen as monitoring point;

URBAN GreenUP
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Inability to monitor some of the NBS due to
their height;

Economical barriers

Field surveys require high time dedication
and qualified personnel for the identification
of species. This means high personnel costs.

Social barriers

Citizens have not been involved as part of
engagement activities due to data needs to
be collected by trained staff.

Environmental (including COVID)

During the lockdown (March, April and May
2020), field surveys could not carry out,
affecting baseline data collection.

The deconfinement caused the population to
occupy green spaces for recreation and
sports, so that in some places the presence of
pollinators was reduced.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

How they have been addressed

To optimize times, the frequency of data
collection is monthly instead of weekly.

How they have been addressed

Dissemination days have been held, through
articles and photographs.

How they have been addressed

There is baseline for those months in 2021
and 2022 to complement the shortcomings
of the unaccounted months.

The presence of Gl favours the presence of pollinators. The plant species provide food almost
all year round, but it is scarce and not constant.

Larger pollinators such as large bees and butterflies are sighted in peri-urban areas.

There is currently no connectivity in the NBSs corridor.

There is still no post-implementation data of pollinator modules so no final conclusions can

be drawn.

What was the impact? (positive/negative, significant/non-significant)?

Positive impact in the GI; Non-significant impact in control points

Other comments

Optional: Any other relevant comments that you would like to include.

s URBAN GreenUP
* *
R GA n2 730426 i!ii URBAN| JP



D5.4: NBS implementation conclusions and recommendations. Final NBS 69/817
catalogue: Annex

The monitoring is carried out only during day-hours, firstly in the morning. Therefore, no
nocturnal species are being counted.

The constant weeding of green areas and Gl makes it impossible to maintain pollinator
friendly areas.

1.1.26 CHO501 Annual levels of fine particles, PMs

RELATED KPI CODE ~ NBS NAME PARTNER(S)
CHO0501 Annual levels of fine particles, PMzs CAR

City RELATED NBS

VAL VAc24, VAc25, VAc27 & Vac29,

Results and Discussion

Table of results of this KPIs for the relevant NBS interventions in the city of Valladolid. In this
case, as introduction for each NBS is indicated the reference site selected to calculate the
CHO501 KPI. The selection of the reference site has been done according the NBS
implementation site characteristics among the available reference data.

The calculation of this KPI has been done individually for each NBS because, as these NBS
have building or street scale, the evaluation of all of them at district or city scale joining all
the date, has no interest itself.

VAc25 Green Fagade (Ending implementation date 30/06/2020)

NBS intervention site (El Corte Inglés Building in Constitucidon St.) is an urban space with PM
background levels because there is no traffic in the area. Reference site (Montero Calvo St.
in Valladolid) is also considered an urban space with background levels because has no traffic.

PM;s reduction VALUE UNITS Year

Ex-ante (2019) 98 %
Ex-post (2020) 66 %
Ex-post (2021) 49 %
CHO0501 9 % 2021

VAc 27 Green Covering Shelter (Ending implementation date 24/02/2020)
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NBS intervention site in Espana Sqg. Reference site (Rinconada Sq. in Valladolid). Both sites
are squares and have similar levels of traffic.

PM,5s reduction VALUE UNITS Year‘

Ex-ante (2019) 102 %
Ex-post (2020) 111 %
Ex-post (2021) 97 %
CHO0501 97 % 2021

VAc29 Green shady structures (Ending implementation date 26/02/2021)

NBS intervention site in Santa Maria St. Reference site (Montero Calvo St. in Valladolid). Both
places are considered with urban background pollution levels without traffic.

PM;;s reduction VALUE UNITS Year

Ex-ante (2019) 123 %
Ex-post (2020) 97 %
Ex-post (2021) 127 %
CHO0501 127 % 2021

Discussion of results: In the results and discussion section, all the related KPIs will be put in
common and contextualized in terms of the challenges addressed. This section should be
supported with photos, tables, charts, maps, etc.

The discussion of the results of this KPI has been also done individually for each NBS because,
as these NBS have building or street scale, the evaluation of all of them at district or city scale
joining all the date, has no interest itself. However, the individual evaluation of each NBS will
support the selection of the proper NBS when a PM concentration reduction is being aimed.

VAc25 Green Fagade (Ending implementation date
30/06/2020)

The assessment of this KPl show that this NBS has a positive
influence in the PM, s city background levels. The reference
location also with city background levels is close to the NBS
intervention site. Additionally, this result should be
checked with further studies to check this conclusion.
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VAc 27 Green Covering Shelter (Ending implementation date
24/02/2020)

This result in 2021 indicates that the Green covering shelter
(VAc27) has no influence on PM;s concentration in the urban
air. It is a location with relevant traffic levels (also in the
reference site).

VAc29 Green shady structures (Ending
implementation date 26/02/2021)

This result in 2021 seems to indicate (in comparison with 2019) that
the implementation of the green shady structures in the Santa Maria
St. has no influence in the PM2,5 concentration in air.

Anyway, it is relevant that collected values are most of them under the legal limits. However,
data are quite variable and it is recommended to assess the impact during 2022 summer time
in order to know if this intervention could affect maximum temperatures in the area.

Conclusions and recommendations.
Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers

Measurements are highly affected by
punctual high emitters such a car started but
unmoved. It is especially relevant for
pedestrian streets.

Economic barriers

PM monitoring tools are quite expensive and
it is not possible to install one device in all the
monitoring sites selected. Additionally, the
ones with highly connectivity are too
expensive.

Social barriers

How they have been addressed

It would be better to propose a monitoring
campaign shorter but denser in terms or data
in order to assess the impact of the NBS. In
this way it can be reduced the influence of
external factors in the measurements.

How they have been addressed

One portable tool was acquired and periodic
monitoring campaigns were performed. This
procedure has the limitation of the reduced
representativity because

How they have been addressed
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It is a highly extended practice to keep the Continuous monitoring campaigns with

engine on when vehicles (especially diesel autonomous devices are better to identify

ones) are stopped for some minutes. potential outlayers. For pedestrian streets,
data for analysis can be limited to hours
without vehicles (out of commercial
schedule).

Environmental (including COVID) How they have been addressed

During the lockdown, in general, all the In that case, monitoring campaign should be
parameters associated to air pollution moved.
decreased due to the lack of traffic.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

As it has been previously introduced, impacts depend on the type of NBS and its location.
Anyway, this KPI assess the impact of vegetation on the PM concentration. Many research
papers report about it, and most of the agreed that even when PM can be captured by tree’s
leaves, the impact on PM concentration in urban air is very reduced due to the emission levels
are much higher than capture capacity by the green infrastructure.

In this sense, NBS assessed with this KPI show similar conclusions by resulting in no
differences appreciated after the implementations of the NBS except for the green fagade.

What was the impact? (positive/negative, significant/non-significant)?

VAc25 Green Fagade - Positive, significant
VAc 27 Green Covering Shelter — Non-significant

VAc29 Green shady structures — Non-significant
Other comments
Optional: Any other relevant comments that you would like to include.

Other NBS in Valladolid have been partially monitored but data collected do not allow an
adequate analysis and so these results have not been included in this document.

Additionally, it is recommended to assess this KPI during 2022 in order to value the real
impact of the interventions thinking that the vegetation is fully developed this year.

1.1.27 CH0502 Annual levels of fine particles, PM1o

RELATED KPI CODE ~ NBS NAME PARTNER(S)
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CH0502 Annual levels of fine particles, PM10 CAR
CiTY RELATED NBS
VAL VAc24, VAc25, VAc27 & Vac29,

Results and Discussion

Table of results of this KPIs for the relevant NBS interventions in the city of Valladolid. In this
case, as introduction for each NBS is indicated the reference site selected to calculate the
CHO0502 KPIl. The selection of the reference site has been done according the NBS
implementation site characteristics among the available reference data.

The calculation of this KPI has been done individually for each NBS because, as these NBS
have building or street scale, the evaluation of all of them at district or city scale joining all
the date, has no interest itself.

VAc25 Green Fagade (Ending implementation date 30/06/2020)

NBS intervention site (El Corte Inglés Building in Constitucidn St.) is an urban space with PM
background levels because there is no traffic in the area. Reference site (Montero Calvo St.
in Valladolid) is also considered an urban space with background levels because has no traffic.

PM;;s reduction VALUE UNITS Year

Ex-ante (2019) 94 %
Ex-post (2020) 93 %
Ex-post (2021) 44 %
CHO0501 4 % 2021

VAc 27 Green Covering Shelter (Ending implementation date 24/02/2020)

NBS intervention site in Espana Sqg. Reference site (Rinconada Sq. in Valladolid). Both sites
are squares and have similar levels of traffic.

PM,s reduction VALUE UNITS Year

Ex-ante (2019) 108 %
Ex-post (2020) 90 %
Ex-post (2021) 98 %
CHO0501 98 % 2021

VAc29 Green shady structures (Ending implementation date 26/02/2021)
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NBS intervention site in Santa Maria St. Reference site (Montero Calvo St. in Valladolid). Both
places are considered with urban background pollution levels without traffic.

PM,s reduction VALUE UNITS Year

Ex-ante (2019) 123 %
Ex-post (2020) 85 %
Ex-post (2021) 54 %
CHO0501 54 % 2021

Discussion of results: In the results and discussion section, all the related KPIs will be put in
common and contextualized in terms of the challenges addressed. This section should be
supported with photos, tables, charts, maps, etc.

The discussion of the results of this KPI has been also done individually for each NBS because,
as these NBS have building or street scale, the evaluation of all of them at district or city scale
joining all the date, has no interest itself. However, the individual evaluation of each NBS will
support the selection of the proper NBS when a PM concentration reduction is being aimed.

VAc25 Green Fagade (Ending implementation date
30/06/2020)

The assessment of this KPl show that this NBS has a positive
influence in the PMyg city background levels. The reference
location also with city background levels is close to the NBS
intervention site. Additionally, this result should be
checked with further studies to check this conclusion.

VAc 27 Green Covering Shelter (Ending implementation date
24/02/2020)

This result in 2021 indicates that the Green covering shelter
(VAc27) has no influence on PMy concentration in the urban air.
It is a location with relevant traffic levels (also in the reference
site).
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VAc29 Green shady structures (Ending
implementation date 26/02/2021)
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This result in 2021 seems to indicate (in comparison with 2019) that
the implementation of the green shady structures in the Santa Maria
St. has a positive influence in the PMjo concentration in air.
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Anyway, it is relevant that collected values are most of them under the legal limits. However,
data are quite variable and it is recommended to assess the impact during 2022 summer time
in order to know if this intervention could affect maximum temperatures in the area.

Conclusions and recommendations.
Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers

Measurements are highly affected by
punctual high emitters such a car started but
unmoved. It is especially relevant for
pedestrian streets.

Economic barriers

PM monitoring tools are quite expensive and
itis not possible to install one device in all the
monitoring sites selected. Additionally, the
ones with highly connectivity are too
expensive.

Social barriers

It is a highly extended practice to keep the
engine on when vehicles (especially diesel
ones) are stopped for some minutes.

Environmental (including COVID)

During the lockdown, in general, all the
parameters associated to air pollution
decreased due to the lack of traffic.

How they have been addressed

It would be better to propose a monitoring
campaign shorter but denser in terms or data
in order to assess the impact of the NBS. In
this way it can be reduced the influence of
external factors in the measurements.

How they have been addressed

One portable tool was acquired and periodic
monitoring campaigns were performed. This
procedure has the limitation of the reduced
representativity because

How they have been addressed

Continuous monitoring campaigns with
autonomous devices are better to identify
potential outlayers. For pedestrian streets,
data for analysis can be limited to hours
without vehicles (out of commercial
schedule).

How they have been addressed

In that case, monitoring campaign should be
moved.

Regarding the results of the KPI(s)
Is there a significant impact on the challenge?

As it has been previously introduced, impacts depend on the type of NBS and its location.
Anyway, this KPI assess the impact of vegetation on the PM concentration. Many research
papers report about it, and most of the agreed that even when PM can be captured by tree’s
leaves, the impact on PM concentration in urban air is very reduced due to the emission levels
are much higher than capture capacity by the green infrastructure.
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In this sense, NBS assessed with this KPI show similar conclusions by resulting in no
differences appreciated after the implementations of the NBS except for the green fagade.

What was the impact? (positive/negative, significant/non-significant)?

VAc25 Green Fagade — Positive, significant
VAc 27 Green Covering Shelter — Non-significant

VAc29 Green shady structures — Positive, significant

Other comments
Optional: Any other relevant comments that you would like to include.

Other NBS in Valladolid have been partially monitored but data collected do not allow an
adequate analysis and so these results have not been included in this document.

Additionally, it is recommended to assess this KPI during 2022 in order to value the real
impact of the interventions thinking that the vegetation is fully developed this year.

1.1.28 CHO0508 Air quality parameters. NOX and PM

RELATED KPI CODE ~ NBS NAME PARTNER(S)
CHO508 Air quality parameters. NOx and PM. CAR

CITy RELATED NBS

VAL Vac30

Results and Discussion

Initially, the plan involved measuring air concentrations of NO, NO,, and PM;s at sampling
points located at varying distances from the NBS site both before and after the intervention.
These measurements would be compared to data collected at equivalent locations on
comparable stretches of street without NBS, at similar times of the day and on the same
dates. In the case of the biofilter, which was the main focus of this key performance indicator
(KP1), the plan also included taking measurements inside the underground car park.

However, it was not feasible to install an air quality measurement device outside the
underground car park as originally planned, necessitating a modification in the methodology
for evaluating this indicator. Nevertheless, an air quality measurement device was
successfully installed inside the underground car park. Consequently, this information can be
utilized in conjunction with the airflow recorded by the biofilter extractor and its capture
efficiencies to estimate the quantity of contaminants captured by the biofilter.

As mentioned, an air quality monitor was not installed outside the biofilter after all.
Therefore, the analysis of the designated reference locations collected from the Air Quality
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Control Network of the Valladolid City Council is also not included.

Due to the limitations in installing the outdoor air quality monitor, a new indicator has been
designed utilizing the available information: the indoor air quality within the parking facility,
the airflow filtered by the biofilter, and the nominal efficiencies of the biofilter in capturing
PM, NO, and NO,.

Thus, the average annual concentrations have been calculated for the 12 hours of daily
operation of the biofilter. With these values, knowing that the nominal flow rate of the
biofilter is 3,000 m? per hour, and the capture efficiencies for PM, NO, and NO, are 95%, 95%,
and 99% respectively, the annual quantities of these pollutants captured by the system have
been calculated.

The calculation of this specific KPI has been tailored for each biofilter individually due to its
high potential in capturing pollutants. However, it should be noted that this KPI entails
significant investments of both time and financial resources, making it less feasible for
application to the majority of NBS projects.

VAc30 Urban Garden Biofilter (Ending implementation date November 2021)

NBS intervention site (Portugalete square in Valladolid) is an urban space with PM
background levels because there is no heavy traffic in the area.

Parameter Annual mean concentration Biofilter Capture Annual amount
indoor (pg/m?3) yield (%) capture (kg)

PM,s 4,64 (max. 252) 95 0,06

NO 237 (max. 2543) 95 3,13

NO; 51 (max. 734) 99 0,70

Discussion of results: In the results and discussion section, all the related KPIs will be put in
common and contextualized in terms of the challenges addressed. This section should be
supported with photos, tables, charts, maps, etc.

The assessment of this KPI show that this NBS has a positive influence in the PM;s (and
consequently in the PMjo), NO and NO, city background levels. The implementation of this
easy solution in stationary sources of pollution coming from vehicles such as underground
car parks (public and private) or tunnels will have a positive impact on the city.

However, due to the cost associated with installing this solution, particularly in existing
infrastructure, it is necessary to select locations where installation is straightforward and
does not require significant construction work. Additionally, it is highly recommended for any
new construction or remodeling projects planned in urban environments.
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(VAc30).

Conclusions and recommendations.
Regarding the monitorization process

Figure 1. Biofilter system schema
and pilot unit built in Valladolid

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers

Most air quality measurement stations
require an electrical connection, which
complicates their installation due to limited
available connection points.

Economic barriers

PM and NOx monitoring tools are quite
expensive and it is not possible to install one
device in all the monitoring sites selected.
Additionally, the ones with highly
connectivity are too expensive.

Social barriers

Vandalism

How they have been addressed

A strong involvement from the competent
authority is necessary, mobilizing all relevant
departments that may have jurisdiction.
These departments can include mobility and
lighting departments, as potential
installation points could be traffic lights or
street lamps.

How they have been addressed

Invest money in three units even when
finally, only 1/2 were used in the project
because of administrative issues.

Once the impact of the biofilter has been
studied other cheaper indicators can be
proposed such the used of periodic passive
measurements in the area and apply for the
collaboration of the car park managers.

How they have been addressed

Awareness campaigns and education
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Environmental (including COVID) How they have been addressed

During the lockdown, in general, all the In that case, monitoring campaign should be
parameters associated to air pollution moved.
decreased due to the lack of traffic.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

As it has been previously introduced, impacts depend on the type of NBS and its location.
Anyway, this KPI assess the impact of vegetation on the PM concentration. Many research
papers report about it, and most of the agreed that even when PM can be captured by tree’s
leaves, the impact on PM concentration in urban air is very reduced due to the emission levels
are much higher than capture capacity by the green infrastructure.

In this sense, NBS assessed with this KPI show similar conclusions by resulting in no
differences appreciated after the implementations of the NBS except for the green facade.

What was the impact? (positive/negative, significant/non-significant)?

VAc30 Urban Garden Biofilter — Positive, significant

Other comments
Optional: Any other relevant comments that you would like to include.

For the proper evaluation of the impact of this solution, the information gathered here
should be combined with the parking occupancy levels and the electricity consumption
related to ventilation before and after the implementation of the biofilter.

Furthermore, as mentioned earlier, it would be necessary to assess the air quality outside the
parking facility in the vicinity of the biofilter with the system turned on and off for periods
not less than one month.

1.1.29 CHO514 Air Quality Monetary Values

KPI CODE KPI NAME PARTNER(S)
CHO514 Air Quality Monetary Values ACC

City RELATED NBS

VAL VACO7 and Tree-planting actions: VAC2, VAC3, VAC4, VAC5

Results and Discussion

Table of results (summary, from Task 5.4)

* %
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Challenge Results

Air Quality 25.823.652 % 3,533 91.234.962,5

Data provided for the KPI calculation is referred to the Urban Carbon Sink action (VaC07) and
Urban Tree Plantation (VaC2, VaC3, VaC4, VaC5).

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

Having calculated the Co2 Emission Data due to the implementation of trees in Valladolid,
and taking into account the price of Co2 for March 2020 and 2022, we have been able to
calculate the savings in euros that this solution has meant for the city of Valladolid.

URBAN TREE PLANTAT'ON = Ninnbes of )--s‘livhnnmm

| 2o 28442 | wm| eeam|  wan| 1our]

URBAN CARBON SINK

1.989.00 | 1641 | 81|  anasy|  ewnne| s | 250020 | CE B 181 19,00 & |

Mianter of Swe * COU Saathirtios

[rora I 258.237.52 € |

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
No technical barriers detected.

Economical barriers How they have been addressed
No economic barriers detected.

Social barriers How they have been addressed
No barriers detected.

Environmental (including COVID) How they have been addressed

No barriers detected.

URBAN GreenUP
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Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

The Air Quality Monetary Values has been increased 258.237,52€ between the Urban Tree
Plantation and the Urban carbon Sink.

What was the impact? (positive/negative, significant/non-significant)?

Regarding the Urban Carbon Sink and Tree planting actions, the contribution to the Air
Quality and its translations to Monetary Values has been a success.

1.1.30 CH0602 Benefits from interventions

KPI CODE KPI NAME PARTNER(S)
CH0602 BENEFITS FROM INTERVENTIONS

ity RELATED NBS

VAL

Results and Discussion

Table of results (summary, from Task 5.4)

TOTAL NBS AVERAGE 58%

Global between Number of NBS
0-25% 0
25-50% 5
50-75% 18

75-100% 0

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.
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Sustain Global

able Averag
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benefits r

GLOBAL INDICATOR PER NBS
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Results from a total of 23 NBS have been calculated. Only 5 interventions have obtained a
reults lower than 50%, and the rest are between 50% and 75%. The average of all of them is
58%.

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The assessment of the questions that make Questions can be answered with yes/No, so
up each of the three criteria has a certain this minimize the subjectivity.
degree of subjectivity.

The results depend on the calculation of

Methodology has changed to solve the lacks
other KPIs

Economical barriers How they have been addressed
Not identified

Social barriers How they have been addressed

URBAN GreenUP
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Not identified

Environmental (including COVID) How they have been addressed

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

To make the analysis more robust, other technicians could complete it and stakeholders, and
calculate an average of results.

What was the impact? (positive/negative, significant/non-significant)?

Positive and Significant. The impact of this KPI is positive since it assigns a score to each NbS
of Valladolid Demonstration, which allows determining the degree of sustainability as Very
high, high, medium, low or very low (Likert scale of 5).

It is considered Significant since it is calculated individually for each of the NbS. And the
methodology is easily replicable to other cities with any NbS.

1.1.31 CHO701 OPPENNESS OF PARTICIPATORY PROCESSESS

KPI CODE KPI NAME PARTNER(S)
CHO701 OPPENNESS OF PARTICIPATORY PROCESSESS VAL

cirty RELATED NBS

VALLADOLID Non-technical activities (VAc38 Sponsoring, Vac41 Support NBS, Vac42

City mentoring)
Results and Discussion
Table of results

Quality and openness of the participatory processes’ analysis. This KPI is based on the participation actions
delivered in the city of Valladolid. The qualitative score evaluates from 1-5 points, where 1-Low quality and 5-High

quality.
EX ANTE (BASELINE)
2017 2018 2019 2020 X Baseline
- 2,950 3,272 3,090 Score 3,104

* %
* 4 *
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2020 2021 2022 X Expost

3,090 3,360 2,750 Score 3,104

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The methodology defines two steps: *Step 1. Data collection and characterization: There is a scoring that
differentiates Participation techniques, Degrees of participation, Co-creation & Co-production agent.

=Step 2. Evaluation of participatory processes: A quantitative evaluation (n2 processes /year) and a qualitative
evaluation (Score 1-5).

There are included: Participatory actions (scientific, civil society, economic agents) and Participatory Budgets.
The result of the KPI is expressed in the Average score of the total Participatory actions (score 1-5).

Table. Qualitative scoring for “Openness of participatory processes”

Criteria Type Score (points)
Scope Quantitative International, National, Regional = 1 point. Local = 0 points.
Communication . In-person meeting = 1 point. Video conference/Online meeting/Audio
Quantitative . . .
model conference/Call = 0,5 points. Email = 0 points.

From 0-1 depending on the quality and different types (Newsletter, Reports,
Presentations, public hearings, Internet webpage, Interviews, questionnaires

Participation o . .. . . - .
P Qualitative and surveys, Field visit and interactions, Workshop, Participatory mapping,

technique s . . . -
g Focus group, Citizen jury, Geospatial/ decision support system, Cognitive map,
Role playing, Multicriteria analysis, Scenario analysis, Consensus conference)
Degree of L Information, Consultation = 0 points. Collaboration = 0,5 points. Co-decission,
L Quantitative .
participation Empowerment = 1 point.

Attendees type Quantitative For >1 type = 1 point. Only 1 type = 0 points.

The following table shows the results broken down for each type of participatory activity (with the Scientific
Community, with Economic Agents, and Others stakeholders such as cities, politicians or citizens), and the score
assigned.

The graph shows that both the number of annual citizen participation activities and the number of citizens who
have attended them have increased, despite the decrease in 2020 due to the pandemic Covid-19. Likewise, the
quality of this type of participation actions, shown by the score, indicates that quality has also been improved (for
example, actions aimed at the high-impact scientific community, or actions of an international nature, etc., which
are consider with higher score).

2018 2019 2020 2021

2 gcti -

n? actions 10 14 25 24 3 73
Participator
y  actions | N2 people - 92 101 168 160 4 521
(Total)

Average score - 2,950 3,272 3,090 3,360 2750 3,104
Participat .
ar'lapa ory n2 actions - 5 5 8 9 25
actions 2
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(Scientific

Community) Ne people - 37 23 16 8 2 84
Average score - 3,200 3,600 3,714 3,125 2,750 3,505
n? actions - 5 9 9 5 1 28

Participatory

actions °

(Economic N® people i > 8 7 8 2 25

Agents)
Average score - 2,993

2,700 2,944 3,333 3,500 3,000

n? actions - - - 9 11 . 20
Participator
y  actions | N2 people - - - 78 144 . 222
(Other)

Average score - - - 2,222 3,455 . 2,222

CHO701 OPENNESS OF PARTICIPATORY
ACTIONS

Average score  En2actions M N? attendees/ n? people
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Conclusions and recommendations.
Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

Greater difficulty in interpreting the results Participatory Budgets have been included
of the actions of the Participatory Budgets, since 2020.

URBAN GreenUP
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because the data of the actions requested to
the actions finally executed are not clear.

Economical barriers

Most of the actions have no cost for the
citizen or interested party. On the part of the
City Council, the cost is passed on as
personnel cost.

Some more far-reaching citizen participation
actions do have a cost for the City Council
(local communication & dissemination
activities)

Social barriers

Low participation in some of the
participation actions organized by the
Valladolid City Council, with greater effort in
terms of resources, time and cost.

Environmental (including COVID)
*The Covid-19 pandemic forced the

cancellation of several non-technical events
for 2020.

Regarding the results of the KPI(s)

How they have been addressed

Actions with cost (subcontracted) must be
foreseen with municipal funds since it is not
covered by EU funds.

How they have been addressed

Citizens go to the Single desk of the
Valladolid City Council to request all kinds of
participation actions: interviews, field visits,
workshops, etc. Tailored actions have been
provided.

How they have been addressed

*Non-technical actions recovered early but
virtual, starting in fall 2020. The activities of
2020 and 2021 have been mostly virtual.

Is there a significant impact on the challenge?

Yes. The KPI CH0408 is part of the CHALLENGE 7: Participatory Planning and Governance.

The methodology defined for this KPI CHO701 includes several criteria such as the degree of
participation, the type of stakeholder, scope, etc. that allows scoring quite well every action
delivered by Valladolid City Council for URBAN GreenUP, as well as, it identifies the quality of
the participatory processes.

What was the impact? (positive/negative, significant/non-significant)?

Positive and Significant. The City Council has an updated inventory of every non-technical
activity that is delivered in the city for the URBAN GreenUP project.

* X %

URBAN GreenUP
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Other comments

This indicator is easy to monitor, and to feed with real data. An updated inventory can be
made of all the non-technical activities carried out in the city on the occasion of URBAN
GreenUP. This is easily replicable to other cities that implement non-technical interventions.

1.1.32 CHO703 Citizen perception

KPI CODE KPI NAME PARTNER(S)
CHO0703 CITIZEN PERCEPTION VAL

cry RELATED NBS

VALLADOLID All technical NbS implemented (Vertical and horizontal green

infrastructure; Electro wetland; Green corridor (green cycle lane,
resting areas, cycle-pedestrian green paths); Rain gardens; Green
Parking Pavements;)

Results and Discussion

Table of results (summary, from Task 5.4)

This KPI measures identified green space characteristics by the two following well-being variables and one
geolocation variable: a) Green space visitors’ level of satisfaction, that is directly related with the urban green space
(UGS) quality. b) Self-reported quality of life (QoL). c) Frequency of green space visitors’ crowd-sourced geo-tagged
data in NBS sites. The result is expressed in a Likert scale (1-5).

EX ANTE (BASELINE)

2017 2018 2019 2020 Baseline
n/a n/a n/a 2,93 score 2,93 score
2020 2021 2022 (until 14th March) Expost

3,03 score 2,45 score 1,62 score 2,37 score

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

URBAN GreenUP
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Data for this KPI is captured by a citizen’s participation survey launched by Valladolid City Council
https://forms.gle/iS3EXtAHADygmMzR7 , and the mini-surveys launched by the URBAN GreenUP mobile
application (GMV-S). Scoring for this KPI is calculated on the average basis from 1-5 (Average rate). However, the
Citizen perception can also be identified for every NbS independently.

The following graph shows the score of the citizens of Valladolid to the NbS of URBAN GreenUP (updated to March
2022, with a total of >400 responses).

CHO703 Citizen perception on NbS
Average rate
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On the other hand, this graph includes the number of people who vote for each value (1-5). It is appreciated that
most of the citizens vote 1 (red) or vote 5 (dark green). This means that opinions are extreme.
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Conclusions and recommendations.
Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

Not all citizens answer a digital survey (for A street-level paper survey has not been
example, older people). launched.

Only data until 14" March 2022, due to More robust server for the survey
technical problems

URBAN GreenUP
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Economical barriers How they have been addressed

Not identified.

Social barriers How they have been addressed

The degree of participation in the survey is In a few months we will again relaunch a
medium. Although it has exceeded participation campaign focused on getting
expectations. more responses.

Environmental (including COVID) How they have been addressed
Not identified.

Regarding the results of the KPI(s)
Is there a significant impact on the challenge?

Yes. The KPI CHO703 is part of the CHALLENGE 7: Participatory Planning and Governance.

The best way to know the citizen's perception is to ask, through a participation survey. We
have shown that the longer an NbS has been installed, the better its rating (better citizen
perception).

What was the impact? (positive/negative, significant/non-significant)?

Positive and Significant. The calculation of the KPI is positive. However, not all the results
obtained from citizen perception are positive. Some NbS get low ratings (poor perception).

1.1.33 CH0801 Crime reduction (N)

KPI CODE KPI NAME PARTNER(S)
CHO0801 CRIME REDUCTION (N) CAR

ity RELATED NBS

VAL ALL

Results and Discussion

Table of results (summary, from Task 5.4)

Total number of crimes 1218 1195 1155 893 ‘

Variation - -23 -40 -262*

URBAN GreenUP
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*Baseline data from years 2017, 2018, 2019 and (partially) 2020

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

Data provided by Policia Municipal de Valladolid.

e Numb. crimes by street

e Crimes reported are civil faults.

e Baseline data from years 2017, 2018, 2019 and (partially) 2020.
e Performance reports of the municipal police

Toollproceas name

Row datan ennediaie datn Ovtpul g
Conie | vt

Gl Baseling

GDBValladolid.gdb
Green Areas

GDBValladolid.gdb

GDBValladolid.gdb A Garden lines
Ejes2011_24 0620111 DataCrime.xls ‘
W GDBValladolid.gdb

Trees

Join Field Near

Data r AEPeR *—— CrimeBySt.shp VR «— (CHO0B801_Baseline.shp
ata management Analysis

Search Radius | 100 m

Figure 1.5: KPI algorithim dataflow scheme

According to the data analysed, the number of crimes has been decreasing since the beginning
of the study. However, this KPI has only been measured at Baseline level as the data provided
includes the full years 2017 to 2019, and 2020 partially (until March). Considering also that
during subsequent years there have been lockdown due to COVID, it is estimated that the
post-intervention results may not reflect a natural trend, but disturbances due to this
exceptional situation.

URBAN GreenUP
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2011 For this KPI, the approximate

distance from each street

where the crime occurred to a

: green infrastructure has also

§ been calculated. The graphs

¥ an shown on the left show for

each year, the % of streets

where crimes have occurred

grouped by the distance of

each street to a green

o013 infrastructure (within 50, 100

10 and more than 100 m distance

o to a Gl). In addition, for each

group of distances, the

intensity (number of crimes)

occurred is distinguished (>10,
5-10, 1-4 and no crimes).

It has been found that more

crime occurs near the Gls. This

is mainly due to the type of

2018 crimes that the local police

O have referred for this study.

5% Although very detailed, the

report only includes crimes

classified as "minor crimes"

and does not include more

serious crimes. The type of

crimes reported include

damage to litter bins, trees,

43 40T street furniture, etc., which

makes these types of incidents
more frequent in parks.
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The following image shows the distribution of the districts of action of the municipal police.
To complete the study, we have taken the data that the local police show in their annual
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reports. At the time of writing this document, information is available up to 2021. The crimes
are evaluated at District level, and include more varied typologies than in the case of the data
provided at the request of the project team.

The NBS of the URBAN GreenUP project are mainly located in district 5 (city centre), and in
districts 3 (west of the city) and 1 (east).

As can be seen in the graph below, in general crimes show a decreasing trend since 2017 with
the exception of districts 1 and 3, where they have increased from 2017 to 2021, especially in
district 1. In the centre district, where a higher number of project actions are concentrated,
the incidence of crimes has progressively decreased from 2017 to 2021.
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Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

Data analysis and cleaning has been carried
out, addresses have been coded.

The data provided by the authorities are at
street level and without associated code or
coordinates. This means, apart from the
arduous task of address recoding, that on
long streets the data are not valid for the
analysis of proximity to green areas as we
cannot know where the crime has been
committed.

In addition, the authorities only provided
data concerning vandalism or similar crimes,
which makes the analysis incomplete and
even penalizes proximity to green spaces (as
categories include damage to trees, theft of
plants, etc.).

Economical barriers How they have been addressed

Social barriers How they have been addressed

A meeting was held with the authorities to
explain the destination and use of the data.

Since the necessary data are not in publicly
available and accessible information, access
to them requires an institutional data

KPI calculated only at baseline level.
request process.

Incomplete data.

Environmental (including COVID)

Lockdown situation during the COVID may
affect the results of the KPI.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

How they have been addressed

This has been taken into account in the data
analysis.

URBAN GreenUP
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The number of crimes has been reduced. However, the number of crimes is higher in areas
near to Gl than other areas. It cannot be established whether the impact of NBS on crime
reduction is significant or not, as the level of geolocation of the data provided by the
authorities does not allow estimating the actual distance from the scene to the green
infrastructure, being only estimable for small streets.

What was the impact? (positive/negative, significant/non-significant)?

The bias produced by the type of crimes analyzed, which only include civic behavior,
vandalism, etc., means that the number of incidents in green infrastructures is higher.
Incidents such as broken branches, material damage to parks or theft of plants are inherent
to green areas. On the other hand, other crimes such as personal assaults or theft of personal
belongings have not been reported. Therefore, based on the initial data, the number of
incidents is higher in or near green areas, but as indicated above, a more detailed evaluation
would be required in terms of geolocation of the actions and types of crimes analysed.

1.1.34 CH0802 Green intelligence awareness (Educational activities)

KPI CODE KPI NAME PARTNER(S)
CHO0802 GREEN INTELLIGENCE AWARENESS (Educational VAL
activities)
ciry RELATED NBS
VALLADOLID VAc39 Ecological reasoning and intelligence (only Educational

activities, for recreational/cultural, see CH0406 Recreational value)

Results and Discussion

Table of results

Quantify the number of activities, publications or campaigns focused on the enhancement of green intelligence
awareness per year, related to a NbS. Expressed as the number or people that attends to the educational activities
(n2 attendee/year) and the sum of the educational activities per year (n? activities/year).

EX ANTE (BASELINE)

2017

2018

2019

2020

Baseline

0 people

264 people

83 people

22 people

369 people

2020

2021

2022

Expost

21 people

158 people

366 people

550 people

URBAN GreenUP
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Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The following graphs show the comparison between the two units that can express this KPI CH0802: people
reached as well as number of activities. In terms of the number of people, there was a clear decrease in 2020, due
to the Covid-19 crisis. However, the n? activities launched by the City Council has been clearly increasing yearly
since the beginning of the URBAN GreenUP project.

CHO802 Green intelligence CHO802 Green intelligence
awareness (Educational awareness (Educational
actitivities) actitivities)
Number of activities People reached
30 23 400 366
264
20 15 158
9 200
7 83
10 0 4 0 43 I
2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022
B Educational activities B People reached

On the other hand, the results expressed for CH0802 do not include the number of participants in the
Entrepreneurship Route (ES.- Ruta del Emprendimiento & VallaCreActivos). These routes were carried out in until
2019. Secondary school students from many institutes in Valladolid came to the City Hall to learn about the
municipal activities. European projects were explained to them at the Innovation Agency, including URBAN
GreenUP. So for 2018 and 2019 the number of people that attended these activities increase considerably the
results for CH0802, as it is shown in the following table. For 2020, 2021 and 2022 the Entrepreneurship Route, so
the differences between years would not be comparable. For this reason, the attendees to the Entrepreneurship
Route have not been considered.

EX ANTE (BASELINE) — With Entrepreneurship Routes

2017 2018 2019 2020 Baseline

0 people 2.409 people | 2.059 people 43 people 2.234 people

Conclusions and recommendations.
Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The quantification of the number of people Estimated number of participants, for those
who attend a non-technical activity is eventsin which there is no attendance list.
sometimes estimated.

Economical barriers How they have been addressed

URBAN GreenUP
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There is no European funding for local
communication actions.

Social barriers

In some non-technical activities there is low
citizen participation.

Environmental (including COVID)

*The Covid-19 pandemic forced the
cancellation of several non-technical events

The entire budget for non-technical actions
at the local level comes from municipal funds
(Valladolid City Council).

How they have been addressed

=Reinforcement of the dissemination of the
event. =Invitation campaigns to specific
groups of stakeholders.

How they have been addressed

*Non-technical actions recovered early but
virtual, starting in fall 2020. The activities of

for 2020.

2020 and 2021 have been mostly virtual.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Yes. The KPI CH0802 is part of the CHALLENGE 8: Social Justice and Social Cohesion. This KPI
clearly shows the number of citizens who have been reached with non-technical actions,
though the Educational activities (Vac39). The results show that the scope of the actions has
been increasing, despite the pandemic.

What was the impact? (positive/negative, significant/non-significant)?

Positive and Significant.

Other comments

This indicator is easy to monitor, and to feed with real data. An updated inventory can be
made of all the non-technical activities carried out in the city on the occasion of URBAN
GreenUP, and the number of people participating can be recorded.

1.1.35 CHO0803 Green intelligence awareness (Communication activities)

KPI CODE KPI NAME PARTNER(S)
CHO0803 GREEN INTELLIGENCE AWARENESS VAL
(Communication activities)
city RELATED NBS
VALLADOLID VAc38-Sponsoring activities, VAc39-Promotion of ecological reasoning
intelligence, VAc41-Support to citizen project of NBS, VAc42-City
mentoring strategy (Staff Exchange activities)
G URBAN GreenUP
* *
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Results and Discussion

Table of results (summary, from Task 5.4)

Quantify the number of publications in different communication means such as written press (newspaper,
magazines, articles, brouchers), television, radio and social media. This KPI includes the Communication activities:

Editorial + Communication actions.

EX ANTE (BASELINE)

2017 2018 2019 2020 (Jan-May) 2 Baseline
14 24 public 37 public 35 public 110 publications
publications P ) P ' P ' P
2020 (Jan-May) 2021 2022 2 Expost
9 public. 33 public. 10 public. 52 publications

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other

relevant material if necessary: maps, graphs, photos, etc.

Trends: Despite the Covid-pandemic in 2020 the number of communication activities launched by Valladolid City
Council or that the Council participated is being increasing since the beginning of the URBAN GreenUP project.

CHO0703 GREEN INTELLIGENCE
AWARENESS (C&D ACTIVITIES)

N2 ACTIVITIES (ARTICLE, NEWS, PRESS RELEASE,

INTERVIEW, VIDEOS, CONFERNCES...)

W n%/year
37 44 33
24
14 I
"
2017 2018 2019 2020 2021

Additional results can be broken down by type of communication action.

2022

URBAN GreenUP
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CHO0703 GREEN INTELLIGENCE AWARENESS (C&D ACTIVITIES)

30

n? activities (article, news, press release, interview, videos,

confernces...)

25

20
15
10
ke “\“ 1
- -

4
111 II 00 I 11, olo
EEEN [ | [ | | |
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Conclusions and recommendations.
Regarding the monitorization process

wfo mage m 20238% 2022 N

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers

The majority of Valladolid’s citizens do not
speak English.

Economical barriers

There is no European funding for local
communication actions.

Social barriers

The social impact of some NbS is high in the
media (social networks, complaints in the
010 municipal communication service, etc).

Environmental (including COVID)

*The Covid-19 pandemic forced the
cancellation of several non-technical events
for 2020.

How they have been addressed

Most of the local activities launched by
Valladolid City Council are in Spanish.

How they have been addressed

The entire budget for non-technical actions
at the local level comes from municipal funds
(Valladolid City Council).

How they have been addressed

=Reinforcement of local communication
actions (more articles, news, social media
interactions, etc.).

*Personalized response to each complaint or
guestion received by each citizen.

How they have been addressed

*Non-technical actions recovered early but
virtual, starting in fall 2020. The activities of
2020 and 2021 have been mostly virtual.

URBAN GreenUP
GA n? 730426
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*Paper documentation is not printed. This =Communication actions include articles and
may prevent reaching some citizens news published in local newspapers (on
(especially those who do not attend digital paper).

media, such as the elderly).

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Yes. The KPI CHO803 is part of the CHALLENGE 8: Social Justice and Social Cohesion. This KPI
clearly shows the number of communication activities launched by Valladolid City Council
about the URBAN GreenUP project, including all the non-technical NbS (Vac38, Vac39, Vac41,
Vac42). The results show that the scope of the actions has been increasing, despite the
pandemic.

What was the impact? (positive/negative, significant/non-significant)?

Positive and Significant.

Other comments

This indicator is easy to monitor, and to feed with real data. An updated inventory can be
made of all the non-technical activities carried out in the city on the occasion of URBAN
GreenUP, and the type of activity can be recorded.

1.1.36 CH0901 Noise reduction

RELATED KPI CODE  NBS NAME PARTNER(S)
CH0901 Noise reduction CAR

City RELATED NBS

VAL VAc22, VAc23

Results and Discussion

Table of results of this KPIs for the noise barriers in the city of Valladolid.

The calculation of this KPI has been done only for this NBS because it is supposed the only
able to reduce the ambient noise levels.

It is a relevant KPI to be considered at city or district scale, but the scale of intervention of
the proposed NBS and this KPI are designed to assess the impact at street scale. Anyway,
results can be extrapolated and can be used to propose solutions regarding the noise
reduction in other streets or even at district level for citizens (or even fauna) focusing

* %

* 4 X

ot URBAN GreenUP
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interventions adequately.

VAc22/VAc23 Green noise barriers (Ending implementation date 30/06/2020)

NBS intervention site (Paseo del Hospital Militar St., 31). Reference site (Paseo del Hospital
Militar St., 34).

Noise reduction Average Maximum UNITS ‘

Ex-ante (2020/2021)

Reference site 70,4 100,9 dB
NBS site 66,5 (-3,9) 98,9 (-2,0) dB
Ex-post (2022)

Reference site 66,9 100,9 dB
NBS site 65,3 (-1,6) 98,1 (-2,8) dB
CHO108 +2,3 -0,8 dB

Discussion of results: In the results and discussion section, all the related KPIs will be put in
common and contextualized in terms of the challenges addressed. This section should be
supported with photos, tables, charts, maps, etc.

This KPI covers the impact assessment of a
specific characteristic, the noise reduction that
can be got with NBS. Noise reduction with this
NBS is focused mainly in the effect of the traffic.
So, noise monitoring is highly affected by the
traffic conditions. Reference site has been
selected in the same street at around 250m far
from NBS intervention site. However, there is a
cross street in the middle and it affects to the
traffic distribution.

Only 3 monitoring campaigns have been carried out after the intervention. Results until now
(only six months after intervention) show an increment in the average values and a slightly
reduction in the peak values.

NBS Assessment. NBS site 13/01/2022 18/03/2022 10/05/2022

and reference site.

Max. Av. Max. Av. Max. Av.

Paseo del Hospital Militar, 34 99,7 62,1 102 68,6 101 69,9
(Ref.)

URBAN GreenUP
>
GA n2 730426 iﬂi URBAN| JP

GREEN



D5.4: NBS implementation conclusions and recommendations. Final NBS 101/817
catalogue: Annex

Paseo del Hospital Militar,31 91,9 57,8 100,8 69,6 101,7 68,4
(NBS)

Difference 7,8 4,3 1,2 -1 -0,7 1,5

As it can be seen, important differences have been found in the three days monitored. The
study will continue in order to explore these variations.

Vegetation is still very small but it is expected to grow within the coming months.

Cines Broadway a

Reference a 9 Pingg
Antiguo Hospital Milita O

~ RS
‘ e Paseo del
Y = o Hospital Militar

apuo|Qed

>

Azahar Novias

Conclusions and recommendations.
Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

No available wifi connections in the streets. Install Bluetooth connection system for the
Individual gprs or other systems for each sensors. However, it requires on site data
sensor is to expensive. collection.

Economic barriers How they have been addressed

No barriers detected.

URBAN GreenUP
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Social barriers How they have been addressed

Vandalism in sensors installed in the streets. Monitoring  campaigns are  planned
So, it is not recommended to install and let periodically to carry out several time limited
alone noise sensors. studies.

Environmental (including COVID) How they have been addressed

During the lockdown, no monitoring Hopefully, no more pandemics affect the
campaigns were carried out. Traffic were world.
reduced deeply.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

As it has been previously introduced, current results do not show relevant impacts on noise
reduction by the green noise barriers but data collected show a high variability. It is needed
to continue with the monitoring campaigns in order to get more data to carry out the
statistical study.

What was the impact? (positive/negative, significant/non-significant)?

Regarding noise reduction, the impact was neglectable.

1.1.37 CH0903 Cycling area increase

KPI CODE KPI NAME PARTNER(S)
CHO0903 CYCLING AREA INCREASE CAR, GMV
City RELATED NBS

VAL VacO1

Results and Discussion
Table of results (summary, from Task 5.4)
No data recorded (see conclusions section).

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

No data recorded (see conclusions section).
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Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers

Obtaining objective data on the use of the
green corridor by citizens, discriminating
between cycling and walking.

Economical barriers

Promotion of the use of the application
beyond dissemination is needed. A
competitive, economic or gamification
incentive is required to motivate the user to
actively participate in data collection.

Social barriers

Activity data was to be measured through the
use of the APP. However, no end user of the
APP has provided data on the use of the
green corridor.

Environmental (including COVID)

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

How they have been addressed

Module included within the APP to obtain
geolocation and activity of the citizens.

How they have been addressed

Not addressed within the project.

How they have been addressed

The application explains quite well how the
monitoring works, as shown in the attached
pictures, but no one has participated in the
data collection.

How they have been addressed

What was the impact? (positive/negative, significant/non-significant)?

1.1.38 CH0904 Walking area increase

KPI CODE KPI NAME PARTNER(S)
CHO0904 WALKING AREA INCREASE CAR, GMV
Tty RELATED NBS

URBAN GreenUP
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VAL Vac01

Results and Discussion

Table of results (summary, from Task 5.4)

No data recorded (see conclusions section).

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

No data recorded (see conclusions section).

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers

Obtaining objective data on the use of the
green corridor by citizens, discriminating
between cycling and walking.

Economical barriers

Promotion of the use of the application
beyond dissemination is needed. A
competitive, economic or gamification
incentive is required to motivate the user to
actively participate in data collection.

Social barriers

Activity data was to be measured through the
use of the APP. However, no end user of the
APP has provided data on the use of the
green corridor.

Environmental (including COVID)

How they have been addressed

Module included within the APP to obtain
geolocation and activity of the citizens.

How they have been addressed

Not addressed within the project.

How they have been addressed

The application explains quite well how the
monitoring works, as shown in the attached
pictures, but no one has participated in the
data collection.

How they have been addressed

URBAN GreenUP
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Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

What was the impact? (positive/negative, significant/non-significant)?

1.1.39 CH1001 Tax Reduction

KPI CODE KPI NAME PARTNER(S)
CH1001 Tax Reduction ACC

ciry RELATED NBS

VAL VAc2, VAc4, Vac25, Vac27, Vac28

Results and Discussion

Table of results (summary, from Task 5.4)

It is not possible to calculate the results, there is no link between the application of the NBS
and the subsidies or tax reductions.

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other

relevant material if necessary: maps, graphs, photos, etc.

Not possible to calculate results

Conclusions and recommendations.
(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

NBS implemented.

URBAN GreenUP
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Economical barriers How they have been addressed

Really difficult to calculate economical
barriers related to tax reductions, if there is
no relationship between them.

Social barriers How they have been addressed
No barriers detected.
Environmental (including COVID) How they have been addressed

No barriers detected.
Regarding the results of the KPI(s)

Is there a significant impact on the challenge?
High environmental and economic impact, also enhancing public-private partnerships.
What was the impact? (positive/negative, significant/non-significant)?

Itis true that although it has not been possible to measure, these implementations have had
a very positive and significant environmental and economic impact.

1.1.40 CH1002 Job Creation

KPI CODE KPI NAME PARTNER(S)
CH1002 Job Creation ACC

cirty RELATED NBS

VAL VAC22, VAC23, VAC25,VAC27,VAC28, VAC29

Results and Discussion

Table of results (summary, from Task 5.4)

URBAN GreenUP
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Data provided for the KPI calculation is related to the actions referred to: Green noise
barriers, Green Roof, Green Fagade, Green Covering Shelter and Green Shady Structures.

Challenge KPI = Weight Results

Potential of economic opportunities and green jobs | 87 | 3,6 31,320

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

We have taken into account for each of the implementations, the workers needed per
activity, compiling all of them by typology, the price per hour according to the type of
work, the number of hours needed to perform such works. The results show a total of
87 workers needed to execute all the actions.

M2 OF WORKERS M2 HOURS N2 DAYS (8HRS/DAY COsT
Green noise barriers 16 1290,47124 161,308905 24.711,91€
Green Roof 17 4170,2436 521,28045 72.911,56 €
Green Facade 10 1519,3715 189,9214375 29.210,54 €
Green Covering Shelter 22 2329,18423 280,4804038 41.882,67€
Green shady structures 22 814,54982 92,9008525 15.811,51 €
[ToTaL | s7workers | 10.124,22 1.245,39 184.528,19 €

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
No technical barriers detected.

Economical barriers How they have been addressed
No economical barriers detected.

Social barriers How they have been addressed

No barriers detected.

)

URBAN GreenUP
GA n? 730426 i!ii BAN P

OC
s



D5.4: NBS implementation conclusions and recommendations. Final NBS 108 /817
catalogue: Annex

Environmental (including COVID) How they have been addressed

No barriers detected.
Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

The actions implemented has increased the employment ratio of Valladolid City, cresting a
total of 87 works activities. This implementations has created a good economic impact for
Valladolid citizens.

What was the impact? (positive/negative, significant/non-significant)?

The actions implemented has increased the employment ratio of Valladolid City, creating a
total of 87 works activities. This implementations has created a good economic impact for
Valladolid citizens.

Other comments

Optional: Any other relevant comments that you would like to include.

Regarding all the actions mentioned, the cumulative work creation has increased
considerably.

N2 OF WORKERS
100
50
0 [ [ — [ | [ |
Green noise Green Roof  Green Facade Green Covering Green shady TOTAL
barriers Shelter structures

1.1.41 CH1003 Business Revenue

KPI CODE KPI NAME PARTNER(S)
CH1003 Business Revenue ACC

city RELATED NBS

VAL VAc27, VAc29

URBAN GreenUP
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Results and Discussion

Table of results (summary, from Task 5.4)

Not possible to calculate results, due to the policy of private companies not to make public
their profits before and after implementations of nature-based solutions.

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other

relevant material if necessary: maps, graphs, photos, etc.

Not possible to calculate results, but we assume that the NBS implementations have
increased the return on business rates.

Conclusions and recommendations.
(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
No technical barriers detected.
Economical barriers How they have been addressed

Private companies not to make public their
profits.

Social barriers How they have been addressed
No barriers detected.
Environmental (including COVID) How they have been addressed

No barriers detected.
Regarding the results of the KPI(s)

Is there a significant impact on the challenge?
This activity has caused a clear increase in the affluence of people in the areas where these
implementations have been developed, being able to observe how they have increased their

consumption.

What was the impact? (positive/negative, significant/non-significant)?

URBAN GreenUP
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There is no doubt that the environmental impact has been positive, as can be seen. It has
also been positive at the economic level, in which it has been possible to observe how the
influx of people has increased. It is true that both indicators have not been possible to
calculate as they are not tangible.

1.1.42 CH1006 Consumption Benefits

KPI CODE KPI NAME PARTNER(S)
CH1006 Consumption Benefits ACC

City RELATED NBS

VAL VAc28

Results and Discussion

Table of results (summary, from Task 5.4)

Challenge KPI Weight Results

Potential of economic opportunities | -23,38 | 3,33 77,932

and green jobs

Data provided for the KPI calculation is only referred to Green Roof action (VaC28). The data
given in the table correspond to the cumulative parking occupation.

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The profits obtained in the parking have been calculated, taking into account a rate for
subscribers (monthly) and another for non-subscribers (hourly).

URBAN GreenUP
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Parking Occupancy
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Parking Benefit
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Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
No technical barriers detected.

Economical barriers How they have been addressed
No economical barriers detected.

Social barriers How they have been addressed
No barriers detected.

Environmental (including COVID) How they have been addressed

No barriers detected.

Regarding the results of the KPI(s)
Is there a significant impact on the challenge?

The implementations in E/ Campillo Market have had an impact on the consumption/buying
behavior of customers, making them aware of the need to buy quality and proximity products
grown in the building's vegetable orchard.

What was the impact? (positive/negative, significant/non-significant)?

The impact has been positive, not only in the awareness of market customers and the
environment due to the orchard, but also has had a positive economic impact by attracting

URBAN GreenUP
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more customers as can be seen in the data obtained by the occupancy of the parking.

1.2 Liverpool

1.2.1 CHO0103 Carbon stored
KPI CODE KPI NAME
CHO103 CARBON STORED
Ty RELATED NBS
LIV All NBS

Results and Discussion

Table of results (summary, from Task 5.4)

MODELLING: EcoServR

PARTNER(S)

CFT with UIMU

EcoServR: Assumptions on habitat codes for the UGU interventions

Intervention type Code Description

Notes

Shade trees Al13 Mixed woodland

Cooling trees

Green filter trees

No code for trees outside
woodland; assuming mixed
to average out differences
between coniferous and
broadleaved trees

Orchard Al1120 Orchard

Pollinator planting ~ J55 Brownfield/garden/park

SuDS ponds Gl Standing water

Green roof GR Green roof Added to EcoservR for UGU

(limited evidence base)
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Green wall GW Green wall Added to EcoservR for UGU
(limited evidence base)
Floating island FI Floating island Added to EcoservR for UGU
(limited evidence base)
Smart pollinator POLL Pollinator baskets Added to EcoservR for UGU
pillars (limited evidence base)

EcoServR results:

EcoServR: CH0103: Carbon storage (tC)
Sub demo A 40.54
Sub demo B 2.37
Sub demo C 75.81
Overall Liverpool 138.52

EcoServR: CH0103: Carbon
NBS NBS name storage (tC)
lac4 Urban catchment forestry 13.41
lac5 shade trees 7.10
lac6 cooling trees 9.52
lac8 SuDs & Rain Garden 0.75
lac12 Pollinator verges and spaces 8.87
lac13 Pollinator walls/vertical 0.07
lacl4 Pollinator roofs 0.24
lacl6 Floating gardens 0.10
lacl7 Green filter area 13.41
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Pollinator walls/vertical

EcoServR: CH0103: Carbon storage (tC)

L1 GW 0.04
Parr St GW 0.08
St Johns GW 0.11

Pollinator verges and spaces

EcoServR: CH0103: Carbon storage (tC)

Baltic Hub POLL 16.4
Bott SP Aig Dr POLL 5.3
Cornwallis St POLL 1.2
Lower SuDS POLL 17.2
Park Lane POLL 5.2
Pitt St POLL 0.4
Princes Av POLL 40.3
Princes roundabt POLL 3.0
Strand POLL 4.6
Top SP Aig Dr POLL 4.3
Ullet Rd POLL 3.1
Upper SuDS POLL 2.6
Wapping POLL 11.7

SuDs & Rain Garden

EcoServR: CH0103: Carbon storage (tC)

Upper Pitt St RG

0.75
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Lower SuDS 0.00
Upper SuDS 0.00
Floating gardens EcoServR: CH0103: Carbon storage (tC)

SPL FI 0.06
Wapping Fl 0.15

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The EcoServR model describes the carbon sequestered annually by vegetation which
accumulates in plant tissues and is incorporated into the soil to remain locked up over longer
timescales (30+ years). In the model, semi-natural habitats from the natural capital baseline
are assigned a carbon storage value (tonnes of carbon per hectare) representing the amount
of carbon that can be stored and/or sequestered by this vegetation type and the top 30 cm
of soil. These values are averages taken from the scientific literature, and do not consider
habitat condition, land management, or the specific soil type at the location. Estimates were
provided by grouping (inter_codes) but this leads to double-counting (as the same tree can
be a shade tree and green filter tree etc). The “total” row was corrected for this (sum of
carbon stored/sequestered in each physical intervention before aggregating them into their
relevant group). In addition, EcoservR normally doesn’t include street trees. The UGU trees
were assigned woodland codes (linked to a very small intervention), so this may overestimate
carbon storage.

Most carbon storage found in Sub-demo C (76 tonnes Carbon), but sub-demo B the least (2
tC). For overall Liverpool, 139 tC were calculated.

Trees within the Urban catchment forestry(13 tC) and green filter area (13tC) in particular
were the most important for carbon storage, with green walls (0.1tB) and floating gardens
(0.1tC) of the least importance.

From a more detailed assessment comparing the intervention types, larger areas did best for
carbon storage, such as St Johns green wall (0.1tC) out of the green walls, Wapping Dock
floating island (0.2tC) as compared to 0.1tC for the Sefton Park floating island; and Princes
Avenue pollinator planting (40tC) and Wapping Dock planting (12tC), Baltic Hub site (16tC)
and Lower SuDs planting (17tC) as compared with the other smaller pollinator sites. Upper
Pitt Street rain garden scored 0.8tC as opposed to very low carbon storage scores for the

* %

* 4 X

ot URBAN GreenUP
* 5 * GA n2 730426 i!ii URBAN| JP



D5.4: NBS implementation conclusions and recommendations. Final NBS
catalogue: Annex

117 /817

other SuDs sites. This was presumably due to the bias in EcoServR for woodland habitats and
no adjustment for SuDs sites. However, all interventions scored positively for carbon storage.

For further plots and reports, please see portal:

https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.
Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers

No EcoServR specific codes for trees outside
woodland, pollinator planting, SuDs ponds,
green roof, green walls, floating islands and

How they have been addressed

Codes calculated based on nearest possible
code or estimated on limited evidence (see
table above)

pollinator pillars.

EcoServR may overestimate carbon storage

. Awareness of limitations of tool.
due to street trees assigned woodland codes.

EcoservR is a spatial tool designed to take
into account interaction between landscape
features, so some interventions may
influence others

Awareness of limitations of tool.

EcoServR: Semi-natural habitats from the
natural capital baseline are assigned a carbon
storage value (tonnes of carbon per hectare)
representing the amount of carbon that can
be stored and/or sequestered by this
vegetation type and the top 30 cm of soil.
These values are averages taken from the
scientific literature, and do not consider
habitat condition, land management, or the
specific soil type at the location.

Awareness of limitations of tool.

Economical barriers How they have been addressed

URBAN GreenUP
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n/a
Social barriers How they have been addressed
n/a
Environmental (including COVID) How they have been addressed
n/a

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Interventions added to the carbon storage capacity within Liverpool and within each Sub-
Demo in the vegetation and soils for the long term. The larger the area of the intervention,
the greater the carbon storage. For overall Liverpool, 139 tC stored were calculated.

What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.2 CHO0104 Carbon sequestration

KPI CODE KPI NAME PARTNER(S)
Ch0104 CARBON SEQUESTRATION CFT with LIMU
ity RELATED NBS

VAL-IZM-LIV All NBS

Results and Discussion

Table of results (summary, from Task 5.4)
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MODELLING: GI-VAL, EcoServR

EcoServR results:

EcoServR: CH0104: Carbon sequestration (tCO2e)

sub demo A -0.04
sub demo B -0.03
sub demo C -0.83
Overall Liverpool -3.19

EcoServR: CHO0104: Carbon
NBS NBS Name sequestration (tCO2e)
lacd Urban catchment forestry -0.13
lac5 shade trees -0.45
lac6 cooling trees -0.62
lac8 SuDs & Rain Garden -0.83
lac12 Pollinator verges and spaces
lac13 Pollinator walls/vertical -0.04
lacl4 Pollinator roofs -0.01
lacl6 Floating gardens
lacl7 Green filter area -0.87
Pollinator walls/vertical EcoServR: CH0104: Carbon sequestration (tCO2e)
L1 GW -0.02
Parr St GW -0.04
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St Johns GW -0.05
EcoServR: CHO0104: Carbon
NBS NBS Name sequestration (tCO2e)
lacd Urban catchment forestry -0.13
lac5 shade trees -0.45
lac6 cooling trees -0.62
lacl7 Green filter area -0.87
EcoServR: CH0104: Carbon
SuDs & Rain Garden sequestration (tCO2e)
Lower SuDS -1.45
Upper SuDS -0.21
Upper Pitt St RG
GI-VAL results:
CHO0104: Carbon ]
I Overa BENEFIT
sequestration: GI-VAL Sub-Demo Areas Liverpool QUANTIFICATION
BENEFITS
Tools A B C
1.7 Carbon sequestered by
trees -5.73 -22.01 -4.02 -32.82 tCO2e sequestered
1.8 Carbon sequestered
through other land use change -4.35 -4.35 -20.13 -20.13 | tco2e sequestered

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other

relevant material if necessary: maps, graphs, photos, etc.
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The EcoServR model describes vegetation capture of CO, through photosynthesis and
emission of CO, through respiration. The net balance of these processes results in
sequestration (carbon sink: uptake over time) or emission (carbon source: release over time).
Creating and maintaining natural sinks of carbon is important in tackling climate change. For
the model, semi-natural habitats from the natural capital baseline are assigned a carbon
sequestration value (tonnes of COe per hectare per year) representing the amount of carbon
that can be sequestered by this vegetation type. These values are averages taken from the
scientific literature, and do not consider habitat condition, land management, or the specific
soil type at the location. The models do not consider emissions from built-up areas. Note
that the negative values and carbon sequestration, so are a positive benefit. Estimates were
provided by grouping (inter_codes) but this leads to double-counting (as the same tree can
be a shade tree and green filter tree etc). The “total” row was corrected for this (sum of
carbon stored/sequestered in each physical intervention before aggregating them into their
relevant group).

Using the EcoServR model, sub-demo C was found to sequester the most Carbon (-0.8 tCO2e),
but overall Liverpool sowed the most impact (-3.2 tCO2e). Trees and SuDs were the most
important interventions for this factor. All the green walls were also important.

A more detailed breakdown of the EcoServR results showed that the green walls were similar
in their effect on carbon sequestration, but St Johns green wall showed the greatest effect (-
0.05 tCO2e). Out of the tree interventions, the green filter area trees sequestered the most
Carbon (-0.87 tCO2e) but cooling and shade trees were also important (-0.62 and -0.45 tCO2e
respectively), followed by the Strand urban catchment trees (-0.13 tCO2e). Out of the SuDs,
the Lower Suds were best at -1.45 tCO2e followed by the Upper Suds at -0.21 tCO2e).

The GI-VAL toolkit used standard valuation techniques to assess the potential benefits
provided by green infrastructure within a defined project area. These benefits were assessed
in terms of the functions that the green infrastructure may perform, support or encourage,
depending upon the type of project.

The Gi-Val model demonstrated also that most of the carbon sequestration was by trees, (-
33 tCO2e for overall Liverpool) but also by other land use changes (-20 tCO2e for overall
Liverpool). The most sequestration from the interventions was for Sub-demo B trees (-22
tCO2e) and for Sub-Demo C for other land use changes (-20 tCO2e).

Carbon was sequestered in all areas by all interventions.

For further plots and reports, please see portal:
https.//ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.
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Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

EcoServR: Semi-natural habitats from the Awareness of limitations of model
natural capital baseline are assigned a carbon
sequestration value (tonnes of CO2e per
hectare per year) representing the amount of
carbon that can be sequestered by this
vegetation type. These values are averages
taken from the scientific literature, and do
not consider habitat condition, land
management, or the specific soil type at the
location. The models do not consider
emissions from built-up areas.

NOTE! Negative values are sequestration;
positive values are emissions.

The GI-VAL toolkit uses standard valuation
techniques to assess the potential benefits
provided by green infrastructure within a
defined project area. These benefits are
assessed in terms of the functions that the
green infrastructure may perform, support or
encourage, depending upon the type of
project.

Awareness of limitations of model

Economical barriers How they have been addressed
n/a
Social barriers How they have been addressed
n/a
Environmental (including COVID) How they have been addressed

n/a
Regarding the results of the KPI(s)

Is there a significant impact on the challenge?
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For the GI-Val model, carbon sequestration could most easily be investigated for the
difference between trees and grassland; however, we did not have a value for wildflowers so
we had to make an assumption that it would be classed as ‘improved grassland’.

Both models showed that all the interventions helped with carbon sequestration, particularly
the planted trees. For the interventions over all Liverpool, it was calculated that 3.19 tonnes
CO2e would be sequestered.

What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.3 CHO0105 Temperature decrease

KPI CODE

CHO0105

cry

LIV

Results and Discussion

KPI NAME

TEMPERATURE DECREASE

RELATED NBS

PARTNER(S)

CFT

LAcl, LAc2, LAc4, LAC5, LAc6, LAc13, LAc14, LAc15, LAcl7

Table of results (summary, from Task 5.4)

QUANTITATIVE: Reveal Thermal Camera

Quantitative monitoring data results:

QUANTITATIVE DATA SUMMARY

CHO0105:

Temperature

Decrease Pre-Intervention Post-Intervention % Change
n_ob | n_site n_ob | n_site

Area s s estimate sd s s estimate sd

Overall Liverpool 35 15 1.2 3.2 186 50 4.7 3.8 274.6

Sub-Demo A 16 6 0.8 1.8 61 17 5.7 4.4 586.7

Sub-Demo B 19 9 1.6 4.0 125 33 4.2 33 160.8
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QUANTITATIVE DATA SUMMARY
%
CHO0105: Temperature Decrease Pre-Intervention Post-Intervention Change
n_ob n_site n_ob n_site estimat
NBS inter_code s s estimate sd s s e sd
LAc4 Strand Tree SuDS 1 1 16.3 3 1 4.7 2.8 -70.9
LAc5 Shade_TREES 24 10 5.5 2.9
LAc6 Cooling_TREES 43 18 7.2 4.4
LAc8 Upper Pitt St RG 5 1 6.2 3.7
LAc12 Baltic POLL 2 2 6.3 0.7
LAc12 Cornwallis St POLL 1 1 9.0
LAc12 Park Lane POLL 2 1 6.4 1.4
LAc13 L1GW 12 3 5.8 3.5
LAc13 Parr St GW 16 6 0.8 1.8 27 5 2.7 2.5 226.4
LAc13 St Johns GW 11 4 0.0 19 33 5 3.1 3.0
LAc14 Royal Court GR 22 5 2.6 2.9
LAc17 Lime St TREES 1 1 6.5
LAc17 Stafford St TREES 7 4 2.0 1.2 11 4 3.4 3.5 64.5

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other

relevant material if necessary: maps, graphs, photos, etc.
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For related intervention site names, please see table below:

FINAL KPI MBS LIVERPOOL LIVERPOOL LIVERPOOL
CODE KPINAME Pt Mo NES NAME INTERVENTIONS: INTERVENTIONS: INTERVENTIONS:
. Sub-demo A Sub-demo B Sub-demo C
Léc1 Mew green cucle raute
Laa2 Green travel route

Lécd Urbzn Catehment forestry

LAcS Shade trees
CHO105 TEMPERATURE DECREASE LacE Cooling trees
Lac13 Pallinator wallsivertical
Laz1d Pallinatar racts
LAc1S Mobile gardens
LActT Green filer area with large

urbantrees

Map of monitoring locations (sub demo areas A and B): Urban catchment forestry, green filter
area (Stafford Street), pollinator roof and vertical pollinator walls:

TIPS TIPS

.

tverpooL @
@ o
NOPTWALNE

CLODOAN

CHINATOWN QUARTER

BALTX
FHIANCLL

Map of monitoring locations (sub demo areas A and B): Cooling trees:
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@
b

*
Map of monitoring locations (sub demo areas A and B): Shade trees:

-

Nij

]

Equipment and methodology:

Temperature

Thermal Cam

*  Reveal thermal camera used to collect spot temperature readings taken off surfaces
* Chmate meter for local dimatic conditions

+ Temperature difference batwoen the intervention site surtace and seartyy control
surtaces cakculated
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Summary plot example from Sub-Demos A and B: Pollinator vertical wall comparisons

Cooling at Parr 51 GW Cooling ot LY GW

Cooling a1 5t Johms GW

Summary plot example for intervention: Shade trees

Cooling at Shade TREES

Summary plot example for intervention: Cooling trees

Cooling st Cooling TREES

The vertical pollinator or green wall comparison plots show that the Liverpool One green wall
had the greatest cooling effect (approximately 6C compared to 3C for both the other green

URBAN GreenUP
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walls). Both Parr Street and St Johns’s green walls face North-East and North-West
respectively, so rarely get any Sun, sot this needs to be taken into account.

The comparison plot examples for shade and cooling trees show between 5.5-7.5C cooling
effect. Cooling tree species seemed to show a slightly greater cooling effect. Consideration
is needed for the lack of maturity of the trees and there were often difficulties getting an
adequate control site and temperatures varied greatly with local climatic conditions and
materials of the control site. Further comparisons would help to understand the data
variability better.

The data comparison tables do not present a full picture due to the difficulties of pre-
intervention monitoring, so the % Change in temperature reduction shows extremes such as
for the urban catchment forest, Strand tree SuDs (a 71% increase in temperature with the
intervention), bit the Parr Street green wall and Stafford Street trees (green filter area)
showed a strong cooling effect. Due to the cooling effect from the many sites in the sub
demo A, including the occasional monitoring of the pollinator and rain garden sites, sub demo
A was found in the overall data summary to have the most important cooling effect of all the
areas studied at 587%. Sub demo B was still important at 160%. Overall all the Liverpool
interventions in sub demos A and B, there was found to be a 275% temperature decrease.
So, a strong positive effect of the interventions.

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.
Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
None
Economical barriers How they have been addressed
None
Social barriers How they have been addressed
None
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Environmental (including COVID) How they have been addressed
None

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Further future analyses investigating the influence of surface materials, sunlight, local and
Liverpool climatic factors would be beneficial to fully understand the relative importance of
the cooling effect.

All interventions observed created a cooling effect and hence temperature decrease. This is
even although interventions such as the trees are still young immature trees without a full
canopy and not all interventions face the Sun. Overall, the Liverpool sub demo A and B
interventions generated a 275% temperature decrease.

What was the impact? (positive/negative, significant/non-significant)?

Positive.

1.2.4 CH0106 Temperature reduction (projected)

KPI CODE KPI NAME PARTNER(S)
CHO0106 TEMPERATURE REDUCTION (PROJECTED) CFT with MU
ity RELATED NBS

LIV All NBS

Results and Discussion

Table of results (summary, from Task 5.4)

MODELLING: EcoServR, GI-VAL, Star

EcoServR results:

EcoServR: CH0106: Temperature reduction

extent service % Change

Sub-demo A | Local.climate.regulation 1.7

URBAN GreenUP
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Sub-demo B | Local.climate.regulation 10.1
Sub-demo C | Local.climate.regulation 0.5
Liverpool LA | Local.climate.regulation 0.0

EcoServR: CH0106: Temperature reduction
NBS NBS Name % Change
lac4 Urban catchment forestry 24.2
lac5 shade trees 59.7
lac6 cooling trees 46.7
lac8 SuDs & Rain Garden 0.2
lac12 | Pollinator verges and spaces 76.3
lac13 | Pollinator walls/vertical 3.0
lacl4 | Pollinator roofs
lacl16 | Floating gardens 0.0
lacl7 | Green filter area 44.7

EcoServR: CH0106: Temperature reduction

Sub Demo Area Pollinator verges and spaces radius (m) % Change
A Baltic Hub POLL 20
A Baltic POLL 20 9.14
A Cornwallis St POLL 20
A Pitt St POLL 20
A Strand POLL 20 226.44
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A Wapping POLL 20 0.02
C Bott SP Aig Dr POLL 20
C Lower SuDS POLL 20 221
C Park Lane POLL 20
C Princes Av POLL 20
C Princes roundabt POLL 20
C Top SP Aig Dr POLL 20
C Ullet Rd POLL 20 455.33
C Upper SuDS POLL 20 -1.86
A Baltic Hub POLL 100
A Baltic POLL 100 6.75
A Cornwallis St POLL 100
A Pitt St POLL 100
A Strand POLL 100 21.77
A Wapping POLL 100 0.79
C Bott SP Aig Dr POLL 100 0.00
C Lower SuDS POLL 100 2.15
C Park Lane POLL 100
C Princes Av POLL 100 0.00
C Princes roundabt POLL 100 0.00
C Top SP Aig Dr POLL 100 485.13
C Ullet Rd POLL 100 14.93
C Upper SuDS POLL 100 -1.71
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EcoServR: CH0106: Temperature reduction

SuDs & Rain Garden radius (m) % Change

Upper Pitt St RG 20

Upper SuDS 20 -1.90

Lower SuDS 20 2.28

Upper Pitt St RG 100

Upper SuDS 100 -1.77

Lower SuDS 100 2.18
EcoServR: CH0106: Temperature reduction

NBS Name radius (m) % Change

shade trees 20 109.98

cooling trees 20

Green filter area 20

shade trees 100 9.36

cooling trees 100 46.66

Green filter area 100 44.67
EcoServR: CH0106: Temperature reduction

Pollinator walls/vertical radius (m) % Change

L1 GW 20 5.30

Parr St GW 20
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St Johns GW 20
L1 GW 100 0.72
Parr St GW 100
St Johns GW 100
EcoServR: CH0106: Temperature reduction
Floating gardens radius (m) % Change
SPL FI 20 0.00
Wapping Fl 20 0.00
SPL FI 100 0.06
Wapping Fl 100 0.01
GI-VAL results:
CHO0106: ’
GI-VAL Overa BENEFIT
Temperature | oeverms Sub-Demo Areas Liverpool | QUANTIFICATION
reduction
Functions Tools A B C
1.1 Reduced
Shelter from | building energy
) ) 37200.00 0.00 0.00 0.00 | kWh/yrenergy saved
wind consumption
for heating
1.2 Avoided
carbon
Shelter from em.|s§|ons from 6861.54 0.00 0.00 0.00 kgC.OZ/yr not
wind building energy emitted
saving for
heating
13 Avoided
Shelter from | damage from
. . n.a. n.a. n.a. n.a.
wind wind and
storms
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X 1.4  Reduced .
Reduction of cak  summer °C in surf.
urban heat P 0.02 0.15 0.01 0.00 | temperature
. surface .
island effect reduction

temperatures
Cooling through | 1.5 Reduced
shadin and | building ener;

g B ENEIBY | 326.70 | 1035.42 | 0.00 | 1362.12 | kwh/yrenergy saved
evapo- consumption
transpiration for cooling

1.6 Avoided
Cooling through | carbon
shadin and | emissions from

8 - 163.46 | 518.07 | 0.00 | 681.53 | kgcO2 not emitted
evapo- building energy
transpiration saving for

cooling

Star tool results:

Maximum surface temperatures (°C) under Temperature
scenario: 2050s High temperature - 50% probability level

Average decrease across all interventions STAR calculation
Overall Liverpool 0.49
Sub Demo A 0.43
Sub Demo B 0.63
Sub Demo C 0.28

Discussion of results: comment all relevant information to put in context the results from
the table: Local considerations, trends, evolution, differences between NBSs, etc. Include
other relevant material if necessary: maps, graphs, photos, etc.
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The various models assessed the interventions in various ways.

The EcoServR model described landscape features which provide shade or can absorb heat
to help in local climate regulation. Relative scores (0-100) were assigned to habitat types
from the natural capital baseline based on their relative capacity to cool down their
surroundings. Areas with trees (shade) and bodies of water are especially good at this.
Because the benefits that a habitat provides may be felt a certain distance away from the
habitat itself, focal statistics sum the scores at a local (300 m) range. Because smaller
patches will have less of an impact on their surroundings than large patches, a series of
buffers are then used as masks to constrain the cooling scores around the features that
provide them (<2 ha: 20 m | 2-5 ha: 40 m | 5-10 ha: 80 m | > 10 ha: 100 m). Raw units do
not represent a biophysical value. A rescaled (0-100) version is provided where 100 is the

highest capacity in the area mapped.

The GI-VAL model assessed this factor by analysing the vegetation in various ways. These
included shelter from the wind and the associated reduced energy consumption and
emissions from heating needs, reduction of the urban heat island effect on surface
temperatures and cooling through shade and evapotranspiration (with the associated
reduced energy consumption and emissions with respect to the cooling needs). The GI-VAL
toolkit used standard valuation techniques to assess the potential benefits provided by
green infrastructure within a defined project area. These benefits were assessed in terms
of the functions that the green infrastructure may perform, support or encourage,

depending upon the type of project.

STAR tools allow users to assess the potential of green infrastructure in adapting their areas
to climate change. Within the Star too, The surface temperature tool will give the average
maximum surface temperature for the study area(s) of interest. Depending on the
temperature scenarios selected and whether the tool is run for different land cover
scenarios there will be a number of maximum surface temperatures provided. STAR tools
can be used at a neighbourhood scale to test the impact of different land cover scenarios
of greening and development on surface temperatures, under different temperature

scenarios.

In the figure generated by the Star tool, the darker colours correspond with the greatest

decrease in degrees Celsius.
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2050 Temperature Difference
with Interventions

il

FORESY

The EcoServR model demonstrated that all interventions had a cooling effect, with those in
sub-demo B at 10% the most important overall, but negligible for overall Liverpool.
Pollinator verges and spaces (76%) were most important, together with trees, but green
walls and the SuDs were not shown to be so important. EcoServR, though, does not take
SuDs and drainage systems into account and heavily penalises loss of woodland, so scored

the Upper SuDs site as negative*.

From a more detailed breakdown of the interventions in terms of pollinator verges,
EcoServR showed the pollinator planting on the Strand (Strand POLL) had a very important
cooling effect particularly at 20m rather than 100m radius (226% and 22% respectively).
Also, the pollinator pillars (Baltic POLL) had a greater cooling effect at a 20m radius than at
100m radius (9 and 7% cooling respectively). The majority of the pollinator verge sites had
a better cooling effect in close proximity (20m) than at 100m, as demonstrated by the Ullet
road site (Ullet Rd POLL) (455% and 15% at 20m and 100m respectively), except for the
Wapping pollinator site which had a greater effect at 100m (0.02% at 20m and 0.79% at
100m radius). The top of Aigburth Drive at the top of Sefton Park (Top SP Aig Dr POLL
showed a large change in cooling at 100m, so the combined effect on the nearby Ullet Rd

site may have caused this beneficial joint effect.
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Other comparisons between interventions at different radii for EcoServR showed the lower
SuDs to have a more cooling effect than the Upper Suds. This is due to the bias by the
model*. In addition, shade trees had an important cooling effect of 110% at 20m in contrast
to 9% at 100m. Cooling trees and green filter trees provided a cooling effect at 100m (47%
and 45% respectively). So, trees had an important cooling effect. The Liverpool One green
wall (L1 GW) had a better cooling effect at close range too (5% at 20m to 1% at 100m).
Although, the floating gardens had a better cooling effect at 100m (0.06% for Sefton Park
and 0.01% for Wapping Dock)

From the GI-VAL results, the sub-demo A interventions were found to be most important in
reducing building energy consumption for heating (e.g. 37200 KWh/yr energy saved), but
those in sub demo B were the best at reducing the building costs for cooling (e.g.
1035KWh/yr energy saved). Sub demo B interventions were also found the best in reducing
the urban heat island effect (0.25C temperature reduction) in comparison to sub demos A
and C (0.02 and 0.01C respectively). Overall Liverpool showed negligible results for this
factor.

The Star tool analyses showed that Sub-demo B interventions would have the most
important future effect on temperature reduction (a Star value of 0.63% as compared to
the average value overall of 0.49), followed by sub demo A (0.43%), then sub demo C
(0.28%). The overall Liverpool calculation was for 0.49% temperature reduction.

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.
Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

EcoservR: Relative scores (0-100) are Awareness of limitations of model
assigned to habitat types from the natural
capital baseline based on their relative
capacity to cool down their surroundings.
Areas with trees (shade) and bodies of water
are especially good at this. Because the
benefits that a habitat provides may be felt a
certain distance away from the habitat itself,
focal statistics sum the scores at a local (300

* %

* 4 X
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m) range. Because smaller patches will have
less of an impact on their surroundings than
large patches, a series of buffers are then
used as masks to constrain the cooling scores
around the features that provide them (< 2
ha:20m | 2-5ha: 40 m | 5-10 ha: 80 m | >
10 ha: 100 m). Raw units do not represent a
biophysical value. A rescaled (0-100) version
is provided where 100 is the highest capacity
in the area mapped. *EcoServR does not take
drainage systems or SuDs into account.

The GI-VAL toolkit uses standard valuation
techniques to assess the potential benefits
provided by green infrastructure within a
defined project area. These benefits are
assessed in terms of the functions that the
green infrastructure may perform, support or
encourage, depending upon the type of

Pl Awareness of limitations of model
Economical barriers How they have been addressed
n/a

Social barriers How they have been addressed
n/a

Environmental (including COVID) How they have been addressed
n/a

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Yes, all interventions scored well for cooling (except for SuDs drainage* in EcoServR). Sub-
demo B interventions were the best at reducing the urban heat island effect and future
probable temperature reduction scenarios. Pollinator verges and trees were found to be the
most effective at temperature reduction particularly within 20m radius.

What was the impact? (positive/negative, significant/non-significant)?

Positive for all models

* %
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1.2.5 CHO0108 Heatwave risk

KPI CODE KPI NAME PARTNER(S)
CHO108 HEATWAVE RISK CFT with LIMU
Ty RELATED NBS

LIV All NBS

Results and Discussion

Table of results (summary, from Task 5.4)

MODELLING: Star

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

STAR tools can be used at a neighbourhood scale to test the impact of different land cover
scenarios of greening and development on surface temperatures and runoff, under different
temperature and precipitation scenarios.

2050 Maximum Surface Temperature Results from STAR Tools: Pre and post interventions
effects are shown together with the sub demo areas and intervention locations:
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For further plots and reports, please see portal:

https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.
(300 words max.) Please, answer to the questions.
Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The Star tool could not include actual Awareness of limitations of model.
numbers of days with an associated

heatwave risk, so the results are only per

neighbourhood and not on a fine scale.

Economical barriers How they have been addressed
n/a
Social barriers How they have been addressed
n/a

URBAN GreenUP
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Environmental (including COVID) How they have been addressed

n/a

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Areas with less Gl are at a greater risk of heatwave; thus, it is essential to add Gl interventions
to areas of impervious (non-Gl) surfaces. This is shown form the figures for the most urban
area in Liverpool studied (sub demo B) when the interventions are added to the model
analyses. So, a slight positive impact was viewed even at this coarse scale.

What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.6 CHO111 Species movement

KPI CODE KPI NAME PARTNER(S)
CHO111 SPECIES MOVEMENT CFT with MU
ity RELATED NBS

LIV All NBS

Results and Discussion

Table of results (summary, from Task 5.4)

MODELLING: Condatis
Ecological Networks: Attempted but inconclusive (see notes 'UGU model notes')

No data downloads except for raster images were possible for the Condatis model.

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

URBAN GreenUP
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Condatis considers a landscape as analogous to a circuit board, with a source population of
species being considered the voltage, the links between habitat useable by these species
being the resistors, and the flow of species colonising the available habitat across those links

being considered the current.

Thus, the bottlenecks and flow maps around Liverpool represent areas where habitat is
suitable for the source population of species. This will tell us how species move around the
city centre and which habitats are of high importance.

Summary figures shown for intensively managed grassland,

grassland and species requiring tree cover:
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Bottlenecks in northward movement of species that use Intensively
managed grassland.
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Importance of existing less Inensively managed grassland
for northwards species movement
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Bottlenecks In northward movement of species that use
less intensively managed grassland,
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Imporiance of existing tree cover for northwards species movernant
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Bottienecks in northward movement of species that need tree cover. Y
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From the figures above, it is impossible to decipher at this scale if the introduction of the
interventions would be able to influence species movement. So, the effect was found to be

inconclusive.

For further plots and reports, please see
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

Ecological Network modelling software was Awareness of limitations of models
found to produce inconclusive results for the
scale of interventions. The models use a
minimum patch source size (typically 0.1ha)
and a functional threshold (size below which
a portion of network is considered

portal:
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ineffective). Even when the latter was
reduced from 1lha to 0.001 ha, the results
were still inconclusive.

Condatis is a coarse landscape tool so was
not detailed enough for the interventions.

Economical barriers How they have been addressed
n/a
Social barriers How they have been addressed
n/a
Environmental (including COVID) How they have been addressed
n/a

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Due the scale at which the model operated, it was impossible to tell if any species movement
opportunities were created by the introduction of the interventions.

What was the impact? (positive/negative, significant/non-significant)?

Inconclusive

1.2.7 CHO0201 Run-off coefficient

KPI CODE KPI NAME PARTNER(S)
CHO0201 RUN-OFF COEFFICIENT CFT

cITY RELATED NBS

LIV All NBS
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Results and Discussion

Table of results (summary, from Task 5.4)

MODELLING: Star

Star tool results:

Surface runoff percentages under the precipitation scenario:
2050s High precipitation - 50% probability level

STAR
Average decrease across all interventions calculation
Overall Liverpool 0.36
Sub Demo A 0.43
Sub Demo B 0.56
Sub Demo C 0.27

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

STAR tools allow users to assess the potential of green infrastructure in adapting their areas
to climate change. The surface runoff tool will give the percentage and volume of surface
runoff for the study area(s) of interest. This output is available for daily precipitation depths
of 0-100mm. You can choose to highlight selected precipitation scenarios and to run the tool
for different land cover scenarios. STAR tools can be used at a neighbourhood scale to test
the impact of different land cover scenarios of greening and development on surface runoff,
under different precipitation scenarios. For these analyses, the study areas were set as the
LSOAs as the smallest area possible to represent the interventions. The mm in STAR tools is
set to 19mm and then the percentage is representing the amount of decrease in runoff for
19mm. So, the darker colours in the maps represent the greatest decrease in runoff at 19mm.

* %
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From the figure, greater decreases in surface water runoff can be found at the Otterspool
Woods end of Sub demo C, throughout sub demos A and B. For sub demo B, it can be
assumed that the percentage run off was changed particularly with the addition of trees,
permeable paving, and tree SuDs. In sub demo A, the rain garden and planting areas were
important. Then in sub demo C, the Upper and Lower SuDs water retention ponds were most
important. A more detailed breakdown for each intervention is not possible for this tool.

From the data summary, the highest reduction in surface runoff was achieved under the Star
scenarios in sub demo B (0.56%), followed by sub demo A (0.36%) then sub demo C (0.27%).
The overall average reduction for Liverpool was calculated at 0.36%. So overall positive
effects of the interventions were observed.

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

URBAN GreenUP
GA n® 730426 i!ii_e:%@%ém P



D5.4: NBS implementation conclusions and recommendations. Final NBS 151/ 817
catalogue: Annex

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
n/a
Economical barriers How they have been addressed
n/a
Social barriers How they have been addressed
n/a
Environmental (including COVID) How they have been addressed
n/a

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

The Star tool analyses demonstrated overall slight decreases in surface runoff for all areas, in
particular in sub demo B. It was assumed that the interventions specifically designed for this
had the most impact, but other interventions may have had an added effect.

What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.8 CH0204 Water slowed down from sewer system

KPI CODE KPI NAME PARTNER(S)
CH0204 WATER SLOWED DOWN FROM SEWER CFT
SYSTEM

URBAN GreenUP
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city RELATED NBS

LIV LAc4, LAc8
Results and Discussion

Table of results (summary, from Task 5.4)

MODELLING: EcoServR

QUANTITATIVE: Detectronic flow meter data (see in CH0211). Also refer to soilmania sensor
data

EcoServR: Assumptions on habitat codes for the UGU interventions

Intervention type Code Description Notes

Shade trees Al3 Mixed woodland No code for trees outside
woodland; assuming mixed

Cooling trees to average out differences
between coniferous and

Green filter trees broadleaved trees

Orchard Al1120 Orchard

Pollinator planting 155 Brownfield/garden/park

SuDS ponds Gl Standing water

Green roof GR Green roof Added to EcoservR for UGU

(limited evidence base)

Green wall GW Green wall Added to EcoservR for UGU
(limited evidence base)

Floating island FI Floating island Added to EcoservR for UGU
(limited evidence base)

Smart pollinator POLL Pollinator baskets Added to EcoservR for UGU
pillars (limited evidence base)

EcoServR results:

URBAN GreenUP
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EcoServR: CH0204: Water slowed down % Change
sub demo A Flood.risk.mitigation 0.10
sub demo B Flood.risk.mitigation 0.08
sub demo C Flood.risk.mitigation -0.07
Overall Liverpool Flood.risk.mitigation 0.01
EcoServR: CH0204: Water slowed down
NBS NBS Name % Change
lac4 Urban catchment forestry 0.0
lac5 shade trees 1.0
lac6 cooling trees 2.3
lac8 SuDs & Rain Garden -10.2
lac12 Pollinator verges and spaces 11.2
lac13 Pollinator walls/vertical -1.0
lacl4 Pollinator roofs 0.0
lacl6 Floating gardens 7.3
lacl7 Green filter area 1.5
EcoServR: CH0204: Water slowed down
Floating gardens radius (m) % Change
SPL FI 20 0.0
Wapping FI 20
SPL FI 100 0.0
Wapping FI 100 22.0
EcoServR: CH0204: Water slowed down
SuDs & Rain Garden radius (m) % Change
Upper Pitt St RG 20 0.0
Upper SuDS 20 -31.0
Lower SuDS 20 -24.3

* %
* 4 *
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Upper Pitt St RG 100 0.0

Upper SuDS 100 -2.7

Lower SuDS 100 -3.1

EcoServR: CH0204: Water slowed down

NBS NBS Name radius (m) % Change

lac4 Urban catchment forestry 20

lac5 shade trees 20 1.7
lace cooling trees 20 4.4
lacl7 Green filter area 20 2.6
lacd Urban catchment forestry 100 0
lac5 shade trees 100 0.2
lacé cooling trees 100 0.1
lacl7 Green filter area 100 0.4

EcoServR: CH0204: Water slowed down
Pollinator walls/vertical radius (m) % Change
L1 GW 20 -2.6
Parr St GW 20
St Johns GW 20
L1 GW 100 -0.4
Parr St GW 100 0.0
St Johns GW 100

EcoServR: CH0204: Water slowed down

Sub Demo Area Pollinator verges and spaces radius (m) | % Change
A Baltic Hub POLL 20 -11.5
A Baltic POLL 20 -2.2
A Cornwallis St POLL 20 6.9
A Park Lane POLL 20 -3.8
A Pitt St POLL 20 -0.4

s URBAN GreenUP
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A Strand POLL 20 -4.5
A Wapping POLL 20 67.1
C Bott SP Aig Dr POLL 20 5.6
C Lower SuDS POLL 20 -15.6
C Princes Av POLL 20 156.2
C Princes roundabt POLL 20 100.0
C Top SP Aig Dr POLL 20 0.0
C Ullet Rd POLL 20 17.4
C Upper SuDS POLL 20 -24.5
A Baltic Hub POLL 100 -3.6
A Baltic POLL 100 0.5
A Cornwallis St POLL 100 2.7
A Park Lane POLL 100 -0.5
A Pitt St POLL 100 0.6
A Strand POLL 100 -2.1
A Wapping POLL 100 10.7
C Bott SP Aig Dr POLL 100 0.7
C Lower SuDS POLL 100 -2.7
C Princes Av POLL 100 11.5
C Princes roundabt POLL 100 4.4
C Top SP Aig Dr POLL 100 0.9
C Ullet Rd POLL 100 1.0
C Upper SuDS POLL 100 -2.4

Quantitative monitoring data results:

Ongoing discussion with water experts so expected soon.

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other

relevant material if necessary: maps, graphs, photos, etc.

* X %

* %
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The EcoServR model described the flood risk mitigation in the following way to assess the
effect of natural habitats to slow the flow of water and alleviate the risk of flooding
downstream. The capacity of the landscape to slow down water flow was measured by
considering two indicators. First, vegetation roughness was mapped by assigning Manning'’s
Roughness Coefficient to habitats in the baseline. Denser, more complex vegetation
structures were better at retaining water. Second, slopes were calculated from a digital
elevation model and assigned relative scores, with flatter profiles scoring higher and steeper
slopes scoring lower in their ability to slow water. The two indicators were combined
(multiplied) to produce the final supply map. Patches smaller than 500 m2 were removed as
they are unlikely to provide the service to any meaningful extent. The model does not
consider urban drainage systems or built defences. Raw units do not represent a biophysical
value. A rescaled (0-100) version was provided where 100 is the highest capacity in the area
mapped. The map is a bird’s eye view and doesn’t allow for features to pile up. For instance
the L1 green wall is linked to a loss of amenity grassland and therefore shows a loss in flood
mitigation.

The EcoServR model showed a positive impact overall for the impact of the interventions for
all areas, except a slight decrease for sub demo C* (-0.07%). Sub demo A showed the best
mitigation (0.10%), followed by sub demo B (0.08%). Overall, for the extent of Liverpool, the
flood risk reduction due to Urban GreenUP was calculated as 0.01%.

From the breakdown of the interventions, pollinator verges and spaces were the most
important at 11.2% reduction, followed by floating gardens (7.3%), then the tree-based
interventions, cooling trees, shade trees and green filter area (2.3%, 1.0% and 1.5%
respectively); the urban catchment forestry and pollinator roofs showed a negligible change.
The pollinator walls (-1.0%) and Suds and rain garden (-10.2%) showed a negative change,
possibly due to the constrictions of the model*.

A further detailed look at the interventions demonstrated the following EcoServR generated
results at a 20m and 100m radius of influence. The Wapping Dock floating island showed a
high influence of 22% at 100m radius, but the Sefton Park island showed negligible results.
For the SuDs and rain garden category, the rain garden showed negligible results with both
the Suds showing negative effects. These results are all possibly due to the model
limitations*. For the tree-based interventions, the cooling tree species had the best impact
at close proximity (4.4% at 20m, 0.1% at 100m), followed by the green filter trees (2.6% at
20m, 0.4% at 100m) and shade trees (1.7% at 20m, 0.2% at 100m). The green walls could not
always be calculated, but the Liverpool One green wall showed a negative change, but this
would be due to the model limitations, as explained*. From the pollinator verge site
breakdown, some negative changes were within the output®, but the best reductions in flood
mitigation were for the larger sites, such as Princes Av POLL (156% at 20m, 12% at 100m),
Princes roundabout POLL (100% at 20m, 4% at 100m), Wapping POLL (67% at 20m, 11% at
100m). The pollinator verge sites also generally showed better flood risk mitigation at closer
proximities.

For related intervention site names used in the quantitative data, please see table below:
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Mass Plot (Inflow vs outflow)
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Summary plot example: Strand: example of rainfall event (2/11/22 at 15:00): Precipitation
data are from the University of Liverpool campus a short distance away; the Level data are
from the flow meter data at the inflow entry point for the tree SuDs or urban catchment
forestry on the Strand; the Depth data are from the outflow exit point of the line of tree SuDs.
Soil moisture data were from both the first and last trees in the line.

Strand

URBAN GreenUP
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Summary plot example: Baltic rain garden: example of rainfall event (29/09/22 at 10:00):

Precipitation data are from the University of Liverpool campus a short distance away; all the
flow meter points (flow, depth and velocity) are taken at a point at the outflow section of the
rain garden; the soil moisture data are from bed 1 (uppermost part), bed 2 (middle section)
and bed 3 (lowest section).

For the quantitative data, data from the flow meters on the Strand were intermittent due to
problems caused by silt build-up, so rainfall events were targeted for data analysis and an
idea of the performance of the SuDs. The Baltic rain garden had a flow meter only at one
point, so a calculation of water slowed may be impossible at this site. Ongoing discussions
with water experts may provide further insights.

From the figures above, the Strand inflow vs outflow chart indicates a slowing of the water
speed throughout the tree SuDs line. In addition, hydrograph plots (see plot example above)
of the rainfall events, the level inflow and depth outflow indicate the water slowing through
the SuDs system due to the later peaks of water depth showing a time lag.

The Baltic rain garden (Upper Pitt St RG) demonstrated that after a certain amount of water
entering the system, that a discharge with a peak flow and velocity occurred (see example
above).

* %
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For both the Strand and Baltic systems, the soil moisture meters (provided by Soil Mania and
Myerscough College) provided information on the saturation of the soil. This would be
expected to highlight where the trees or rain garden reach the limit of water absorption and
start to release the water from the system. From the rain garden example plot above, it can
be see that bed 3 (the lowermost bed in the rain garden) showed a peak in soil moisture at
the time of the discharge of water from the raingarden, when the flow and velocity were also
measured by the Detectronic flow meter.

Overall from the indications from the quantitative data and the modelled data, reduction in
flood risk and water speeds were observed, so a positive change is seen for this KPI.

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

Sensor issues due to silt buildup Being resolved

*EcoServR is a spatial landscape tool, so Awareness of limitations of tool.
doesn’t allow for features to pile up. For

instance, the L1 green wall is linked to a loss

of amenity grassland and therefore shows a

loss in flood mitigation. In addition, the

models cannot consider SuDs and drainage

systems and will penalize loss of woodland

excessively.

The GI-VAL toolkit uses standard valuation aAwareness of limitations of tool.
techniques to assess the potential benefits

provided by green infrastructure within a

defined project area. These benefits are

assessed in terms of the functions that the

green infrastructure may perform, support or

encourage, depending upon the type of

project.

Economical barriers How they have been addressed

* %
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None
Social barriers How they have been addressed
None
Environmental (including COVID) How they have been addressed
None

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

The data were compared with other data such as precipitation and soil moisture data (see
Hydrographs). Further analyses investigating the influence of these factors would be
beneficial to fully understand the relative importance of the effect on slowing of the water.

Water Flow: NBS & Comparative Data Sources

NEs
KPINAME  Rel  NESNAME UIVERPOOL INTERVENTIONS OTHER COMPARATIVE DATA SOLRCES
No
WATER SLOWED .
DOWN FROM  {Acd “""‘;‘u'f:“,"“’"' Strand Tree W05 DetectromicFlow o chania  Wncipitation
SEWER SYSTEM ¥ empad
WATER REMOVED . —_—
FROMTHE WATENR {Acd ,ot,ﬂ,v " Straewd Tree 5608 mm Scilvanis  ecisitation

TREATMLNT

Ongoing discussions with water experts are hoped to determine more precise results for this
KPI.

EcoServR model results are limited due to lack of consideration of drainage systems and SuDs,
so not very meaningful in this instance, but overall, there were positive benefits show for
flood risk mitigation.

Overall from the indications from the quantitative data and the modelled data, reduction in
flood risk and water speeds were observed, so a positive change is seen for this KPI.

What was the impact? (positive/negative, significant/non-significant)?

Positive
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KPI CODE

CHO0207

cry

LIV

KPI NAME

1.2.9 CH0207 Nutrient abatement (COD)

NUTRIENT ABATEMENT (COD)

RELATED NBS

LAc4, LAc8, LAc16

Results and Discussion

Table of results (summary, from Task 5.4)

PARTNER(S)

CFT

QUANTITATIVE: DSS YSI Water Probe, Nutrient analyses, Metal analyses, Water quality

assessments of Wapping Dock

Also refer to soilmania sensor data in CH0211

Quantitative monitoring data results (selection):

QUANTITATIVE DATA SUMMARY
CHO0207 Water Specific Dissolved Combined
% Change conductivity Oxygen Nitrogen Phosphate all metals
Overall Liverpool 15.7 6.8 21.8 217.8 984.3
Sub-Demo A -17.6
Sub-Demo B 57.8 26.2 90.0 510.0 -16.5
Sub-Demo C 7.9 -8.1 -18.0 93.6 7353.5
QUANTITATIVE DATA SUMMARY
Nutrients in solution
CH0207 Water %
Change Overall Liverpool | Sub-Demo A Sub-Demo B Sub-Demo C
Ammonium (N-NH4) -7.2 19.2 -8.3
Nitrite (N-NO2) -49.2 -64.7 -23.2
Nitrate (N-NO3) 51 251.5 -36.2
Phosphate (SRP) 217.8 510 93.6

QUANTITATIVE DATA SUMMARY

Metals in solution

* %

* 4 X

* p
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CH0207 Water | Overall Sub-

% Change Liverpool Demo A Sub-Demo B Sub-Demo C
Arsenic 4709.2 118.8 55830.7
Cadmium 0 0 0
Chromium -29 -40.5 -26.3
Cobalt 3252.5 -7.7 0
Copper 148.4 -17.4 851.1
Iron 62.1 -48.8 686.3
Lead 492.8 -40.8 946.3
Manganese 7.4 -60.5 64.5
Nickel 240.4 -17.1 478
Zinc -25.2 -34.7 -2.4

QUANTITATIVE DATA SUMMARY
CH0207 Water % Change

Specific Dissolved Combined
NBS NBS name Conductivity Oxygen Nitrogen Phosphate All metals
LAca Urban catchment

forestry 57.8 26.2 90.0 510.0 -16.5
LAc8 SuDs & Rain Garden -15.1 -4.6 -13.2 76.9 39.8
LAc16 Floating gardens 13.8 -5.2 -43.1 48.9 0.2
QUANTITATIVE DATA SUMMARY
CH0207 Water % Change Nutrients in Solution
Ammonium Nitrite (N- | Nitrate (N- | Phosphate

NBS NBS Name (N-NH4) NO2) NO3) (SRP)
LAc4 Strand Tree SuDS 19.2 -64.7 251.5 510.0
LAc8 Lower SuDS -59.9 -6.3 214.7 94.8
LAc8 Upper Pitt St RG
LAc8 Upper SuDS -23.8 16.6 0.1 59.0
LAc16 SPL FI -20.6 -56.9 -69.4 48.9

QUANTITATIVE DATA SUMMARY

CH0207 Water % Change Metals in Solution

URBAN GreenUP
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Arseni Cadmiu Chromiu Cobal | Coppe Mangan Lea
NBS | NBS Name c m m t r Iron | ese Nickel | d Zinc
LAc Strand Tree
4 SuDS 119 -41 -8 -17 -49 -61 -17 -41 -35
LAc
8 Lower SuDS -89 489 | 186 66 38 -68
LAc Upper Pitt
8 St RG
LAc
8 Upper SuDS -92 10 18 10 -55 -8 12
LAc
16 SPL FI -99 0 35 23 -16 48 11

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other

relevant material if necessary: maps, graphs, photos, etc.

For related intervention site names, please see table below:

LIVERPOOL LIVERPOOL LIVERPOOL
F“g::b‘épl KPINAME HI;'IFBNSO MES MAME INTERVENTIONS: INTERVENTIONS: INTERVENTIONS:
. Sub-demo A Sub-demo B Sub-dema C
LAcd Urban Catchment forestry Strand Tree SUOS
X . Upper Sub3S,
Laca Rain Garden [SL0s) Upper Pitt St RG Lower Su05
CHo207 MNUTRIEMT ABATEMENT (COD)
LAc1E Floating gardens ‘w'apping Fl SPLFI
LeakyDam LeakyDam
Map of monitoring locations
URBAN GreenUP
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3
o

Equipment and methodology:

* Abiotic measures collected using water
probe on site

* Samples analysed in lab for nutrients and
metals

Water Quality

Hﬁ

Summary plot example: Manganese at Water retention pond: Upper SuDs: Box plot showing
upstream, at intervention and downstream; Time-line plot showing installation date.

Manganese at Upper SuDS
Manganese (mg/l)
0.25

0.2 B cost

0.15

0.1

0.05

-0.05
upstream at intervention downstream
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Manganese at Upper SuDS

Summary plot example: Manganese at Urban Catchment Forestry: Strand Tree SuDs: Box plot
showing upstream, at intervention and downstream; Time-line plot showing installation
date.

URBAN GreenUP
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Manganese at Strand Tree SuDS
Manganese {mg/l)
0.3

-

0.25 B rost

0.2
0.15
01
0.05

0

-0.05

-0.1

upstream at intervention downstream

Manganese at Strand Tree SuDS

‘ I“\ \ /\ ﬁ/\
s@@w N4/

29

i

Summary plot example: Floating island data so far: Sefton Park Floating island: Nitrate (N-
NO3): Box plot showing upstream and downstream data pre and post intervention; Time-line
plot showing the time of installation.
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Nitrate (N-NO3) at SPL FI

itrate (N-NO3) (ppm)

e
1.8 T B post

=
[Is]

=1
o

=
4]

=

|
=
[1%]

upstream downstream

Nitrate (N-NO3) at SPLFl

64

The water monitoring of the abiotic measures and metal and nutrients in solution
demonstrated variable results. The rain garden in sub demo A could not be assessed for any
change with installation due to no pre-installation monitoring.

From the summary data table it can be seen that the conductivity (or amount of ions present)
increased in all areas, particularly for sub demo B at 58% in contrast to sub demo C at 8%.
Overall Liverpool this increased by 16%. Dissolved Oxygen levels decreased adversely in sub
demos A and C (-18% and -8% respectively), but increased in Sub demo B (26%) and overall
Liverpool at 7%. The combined Nitrogen factor (a combination of Ammonium, Nitrate and
Nitrite) showed an increase for all areas (overall Liverpool 22% and sub demo B 90%), but
reduced in sub demo C (-18%). Phosphate levels increased for all (overall Liverpool 217% and
sub demo B 510%), but was the lowest increase in sub demo C (at 94%). If all the metals were
combined a decrease was observed in sub demo B (-17%) but increased dramatically in sub
demo C( 7353%) and overall Liverpool (984%). So variable results with the best results
showing for sub demo C except for decrease in dissolved Oxygen and increase in all metals.
Sub demo B seemed to show a positive effect on reducing all the metals.

From an assessment of the nutrients, Nitrite showed the most reduction and reduced over
all areas (sub demo B -65%, sub demo C-23% and overall Liverpool -49%). Please see example

)

URBAN GreenUP
GA n? 730426 i!ii BAN P

OC
s



D5.4: NBS implementation conclusions and recommendations. Final NBS
catalogue: Annex

169 /817

plot for sub demo C Sefton Park Island. Ammonium decreased over all Liverpool (-7%) and
in sub demo C (-8%) but increased in sub demo B (19%). Nitrate increased dramatically in
sub demo B (252%) and showed an increase overall Liverpool (51%), but decreased in sub
demo C (-36%). Phosphate, as mentioned above increased in all areas.

Within the metals in solutions, Chromium showed the best decrease for overall Liverpool (-
29%) and a decrease for sub demos B and C (-41% and -26% respectively). Zinc also showed
a reduction overall at -25% for Liverpool, -34% for sub demo B and -2% for sub demo C. Other
metals showed variable results. Arsenic increased for all, but all other metals increased over
Liverpool as a whole and sub demo C. However, sub demo B showed a reduction for the
other metals, particularly for Manganese at -61% (inc contrast to 65% for sub demo C and 7%
for Liverpool. Please see the example summary plots for Manganese.

A more detailed look at the effect of individual interventions showed that the Suds and rain
garden combined had a beneficial effect on reducing the number of ions (Specific
conductivity) with -15% as contrast to the floating gardens at 14% and urban catchment
forestry at 58%. Dissolved Oxygen levels dropped slightly except for the urban catchment
forestry (Strand SuDs) at 26%. The combined Nitrogen factor, though increased on the Strand
(90%), but decreased for the SuDs & rain garden and floating gardens (-13% and -43%
respectively). Phosphate increased for all sites. The combined ‘all metals’ showed a
reduction for sub demo B, urban catchment forestry (-17%) but an increase for the Suds &
rain garden (40%), with a negligible change for the floating gardens.

For the specific nutrients, reduction were observed for Ammonium for all sites except the
Strand SuDs, with the highest reduction for the Lower SuDs site (-60%) followed by the Upper
SuDS and Sefton Park floating island (-24% and -21% respectively). For Nitrite, a reduction
was observed for all sites, except the Upper SuDs site (17% in contrast to -57% and -65% for
the floating island and Strand SuDs respectively). Nitrate increased for all except a negligible
result for the Upper SuDs and a decrease of -70% seen for the Sefton Park floating island.
Phosphate, as mentioned above, increased for all sites.

For the metals assessment, results were very variable. Chromium was reduced at all sites,
particular at the Lower SuDs, Upper SuDs and floating island (at approx. -90% for all and -41%
for the Strand SuDs). Nickel also mainly showed a reduction, except for an increase at the
Lower SuDs site. Other metals were variable between each site. Overall the Strand tree SuDs
appeared to do better in reducing the meals than the other sites, except for an increase in
Arsenic.

Therefore, these water results showed variable results at different sites and for the various
nutrients and metals investigated. For metal reduction the urban catchment forestry or
Strand Tree SuDs sites demonstrated the most reductions. Overall, though the results were
too inconclusive to state if the interventions had helped throughout.

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic
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Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The last metal analyses did not include Zinc Awareness that the Zinc calculations may be
analyses so Zinc has not got the same sample incorrect for the time period studied.
size as the other metal samples

Economical barriers How they have been addressed
None
Social barriers How they have been addressed
None
Environmental (including COVID) How they have been addressed

Some delays and interruptions due to Flexibility and resilience; technical issues
university lab shutdowns in lockdowns and being resolved
technical staff retirement/changes

Regarding the results of the KPI(s)
Is there a significant impact on the challenge?

Further data analyses using comparative data sources (as shown in table below) will further
the understanding of the importance of the interventions in the nutrient and metal

abatement.
NBS Ref A
KPI NAME - NBS 1AME OTHER POSSIBLE COMPARATIVE DATA SOURCES OTHER VARIABLES
Urban Catchment
AR08 forestry
NUTRIENT LA Rain Garden (SUDs)
ABATEMENT (COD)

LAcl6 Floating gardens

These water results showed variable results at different sites and for the various nutrients
and metals investigated. For metal reduction the urban catchment forestry or Strand Tree

URBAN GreenUP
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SuDs sites demonstrated the most reductions. Overall, though the results were too
inconclusive to state if the interventions had helped throughout.

What was the impact? (positive/negative, significant/non-significant)?

Inconclusive

1.2.10 CH0209 Nutrient abatement (SST)

KPI CODE KPI NAME PARTNER(S)
CH0209 NUTRIENT ABATEMENT (SST) =il

ity RELATED NBS

LIV LAc4, LAc8, LAc16

Results and Discussion

Table of results (summary, from Task 5.4)

QUANTITATIVE: Measuring equipment results (Muffle furnace and XRF)

No data for Baltic sub demo A rain garden as intervention added in 2022.

Quantitative monitoring data results:

QUANTITATIVE DATA SUMMARY
CH0209 % Organic Suspended All Suspended
Change matter sediment metals
Overall Liverpool 407.7 -60.0 -8.2
Sub-Demo A
Sub-Demo B 118.4 -74.6 8.4
Sub-Demo C 417.2 -19.1 10.4

QUANTITATIVE DATA SUMMARY

Metals in Suspended Sediment

URBAN GreenUP
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CH0209 Overall Sub-Demo | Sub-Demo
% Change Liverpool B C

Arsenic 2.8 11.9 10.7
Cadmium 157.9 160.1 178.2
Chromium -59.4 -63.5 24.1
Copper -85.9 -78.3 -36.8
Iron -45.1 -26.8 -18.4
Lead -28.7 -26.4 -1.3
Manganese 0.9 26.1 -28.1
Nickel 15.2 50.9 17.9
Zinc 8.2 31.3 4.6

QUANTITATIVE DATA SUMMARY
CH0209 Suspended Sediment Water % Change
Organic Suspended All Suspended
NBS NBS name Matter Sediment Metals
LAc4 Urban catchment forestry 118.4 -74.6 8.4
LAc8 SuDs & Rain Garden 296.3 -53.8 59.8
LAc16 Floating gardens 1095.1 47.0 -6.9

QUANTITATIVE DATA SUMMARY

CH0209 Suspended Sediment Water % Change Metals

Arseni Cadmiu Coppe Manganes
NBS NBS name | c m Chromium | r Iron e Nickel Lead | Zinc
Strand
LAc4 Tree SuDS 12 160 -64 -78 -27 26 51 -26 31
Upper
LAc8 SuDS 185 224 23 -16 34 29 48 41 51
LAcl6 SPLFI -59 207 51 -41 -43 -48 -5 -31 -29

URBAN GreenUP
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Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

For related intervention site names, please see table below:

FINAL KPI MBS LIVERPOOL LIVERPOOL LIVERPOOL
CODE KPIMNAME et Mo NES NAME INTERVENTIONS: INTERVENTIONS: INTERVENTIONS:
. Sub-demo & Sub-demo B Sub-dema C
Lécd Urban Catchment forestry Strand Tree SuOS
. . Upper SubS,
CHOZ03 NUTRIEMT ABATEMENT [SST)  LAcS Rain Garden (SL0=) Upper Pitt St RG L

ower SulS

LAc1E Floating gardens SPLFI

Map of monitoring locations: See CH0207

Equipment and methodology: Muffle furnace (photo) and X-ray- fluorescence

Summary plot example: Manganese in suspended sediment at Water retention pond (see
also plot in CH0207): Box plot showing upstream, at intervention and downstream; Time-line
plot showing installation date.

Manganese at Upper SuDS
Manganese (mg/g)

5
e

upstream at intervention downstream
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Manganese at Upper SuDS

e arress i
ROV

Summary plot example: Arsenic in suspended sediment for Sefton Park Floating Island: Box
plot showing upstream and downstream; Time-line plot showing installation date and
downstream data:

Arsenic at SPL FI

Arsenic (mg/g)
0.007

-
B oost

0.006
0.005
0.004
0.003
0.002
0.001

0

-0.001

-0.002

upstream downstream

Arsenic at SPLFI
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The water monitoring of the metals suspended in sediment demonstrated variable results.
The rain garden in sub demo A could not be assessed for any change with installation due to
no pre-installation monitoring.

The summary table shows that the metals in suspension increased for sub demos B and C (8%
and 10% respectively), but decreased for Liverpool as a whole (-8%).

For individual metals in suspension, Copper decreased most for Liverpool (-86%, together
with sub demo B at -78% and C at —37%). In contrast, Cadmium, Nickel, Zinc and Arsenic all
increased for all areas. The other metals varied according to the area but decreased overall
for Liverpool and all areas for Chromium, Iron and Lead (except for an increase for Chromium
for Sub demo C).

From the detailed assessment of the intervention sites, it can be seen in the summary that
only the floating islands intervention reduced the suspended metals (-7%) when the urban
catchment forestry showed a slight increase at 8% and the Suds & rain garden showed a 60%
increase.

The individual metal detail showed variable results. The floating island at Sefton Park
demonstrated reductions for all metals, particularly Arsenic at -60% (see example plot), but
except for Cadmium and Chromium levels. However, the Upper SuDs site tended to show an
increase for all metals, except Copper (-16%). Strand tree Suds or the Urban Catchment
Forestry site was very variable with some reductions (particularly for Chromium at -64%,
Copper at -78%, Iron at -27% and Lead at -26%) and some increases in metals (including
Manganese at 26%). Please see plot examples.

Although, the floating island generally showed a decrease for metals, the results overall were
highly variable, so proved inconclusive in determining if the interventions has a positive
effect.

For further plots and reports, please see portal:
https.//ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
None
Economical barriers How they have been addressed

* %

* 4 X

ot URBAN GreenUP
* 5 * GA n2 730426 i!ii UEBAN| JP

GREEN



D5.4: NBS implementation conclusions and recommendations. Final NBS 176 / 817
catalogue: Annex

None
Social barriers How they have been addressed
None
Environmental (including COVID) How they have been addressed

Some due to university lab shutdowns in Flexibility and resilience; technical issues
lockdowns and technical staff being resolved
retirement/changes

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Further data comparations yet to be made with comparative data sources to increase the
understanding of the impact of the interventions.

Water Suspended Sediment:
NBS & Comparative Data Sources

s e

oA L TS AN LNVINFOOUINTERVENTIONS TMES COMPRRATVE (70 SOLMCES I v
Urtan Catchrwnt  Seatd Detachrome o oo Pscuntats Vvaacey -
et terwery Tiwe %00 Pz e Irats omeres
NUTRIENT
ABATOMINT 4 Uyon
HemGednr  Uppet  Lawwr
= -~ iy SllE ? Preoptanon
LACIO  Flaateg gandans WM Prasrtden

Reduction in all suspended metal for overall Liverpool, so assumed to have a positive impact
but other results inconclusive.

What was the impact? (positive/negative, significant/non-significant)?

Inconclusive

1.2.11 CHO0211 Water removed from the water treatment

KPI CODE KPI NAME PARTNER(S)

URBAN GreenUP
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CHO211 WATER REMOVED FROM THE WATER CFTwithUMU
TREATMENT

ciry RELATED NBS

LIV LAc4, LAc8

Results and Discussion

Table of results (summary, from Task 5.4)

MODELLING: GI-VAL,
QUANTITATIVE: Detectronic Flow meter

Soilmania sensor data: Soil moisture, Soil Oxygen index, Soil pH, Soil conductivity, Soil
temperature

See CH0204

GI-VAL results:

CHO0211: Water

rem:\ll;i:rom GI-VAL BENEFITS Sub-Demo Areas 3:::::10' QU Aﬁif‘;ggﬂm\
treatment
Functions Tools A B C
21 Energy and
Interception, carl:_xon emissions .

rainwater entering combined
sewers

Quantitative monitoring data results:

Ongoing discussion with water experts so calculations on these data are expected in the near
future.

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

URBAN GreenUP
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The GI-VAL toolkit used standard valuation techniques to assess the potential benefits
provided by green infrastructure within a defined project area. These benefits were assessed
in terms of the functions that the green infrastructure may perform, support or encourage,
depending upon the type of project.

The GI-VAL model analysis output showed the addition of the interventions resulted in water
diverted from the water treatment systems for all areas, in particular for sub demo B
(9,624,052 I/yr). Overall in Liverpool the amount of water diverted was 5,205,062 |/yr.

For the related intervention site names for the quantitative data, please see table below:

LIVERPOOL LIVERPOOL LIVERPOOL
Fl%ﬂbgpl KPIMAME FHI:FNSD NES NAME INTERVEMTIONS: INTERVEMTIONS: INTERVEMTIONS:
. Sub-demo A Sub-demo B Sub-dema C
LAcd Urban Catchment forestry Strand Tree SUOS
CHO211 ‘W ATER REMOWED FROM THE
WATER TREATMENT
LAcS Fiain Garden [SLU0=] Upper Pitt St RG

Map of monitoring locations See CH0204
Equipment and methodology: See CH0204
Summary hydrograph examples: See CH0204

With an emphasis on the GI-VAL data, overall positive influenced of the interventions were
found.

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

Sensor issues due to silt buildup for the water Being resolved
flow sensors

Economical barriers How they have been addressed
None
Social barriers How they have been addressed

* %
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None
Environmental (including COVID) How they have been addressed

None

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

The data were compared with other data such as precipitation and soil moisture data (see
Hydrographs). Further analyses investigating the influence of these factors would be
beneficial to fully understand the relative importance of the effect on removal of the water.

Water Flow: NBS & Comparative Data Sources

NBS
KPI NAME Ref NBS NAME LIVERPOOL INTERVENTIONS OTHER COMPARATIVE DATA SOURCES
No.

WATER SLOWED
DOWN FROM  LAca Urban Catchment Strand Tree SuDS Detecbbnlme:Fbw

SEWER SYSTEM forestry

Solimania  Precipitation

WATER REMOVED
FROM THE WATER LAc4
TREATMENT

Urban Catchment Detectronic Flow

forestry Strand Tree SuDS s Soilmania  Precipitation

Ongoing discussions with water experts are hoped to determine more precise results for this
KPI.

The Gi-VAL data showed a positive effect of the interventions on the amount of water
removed from water treatment, so this a positive change.

What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.12 CH0212 Savings in treatment of stormwater

KPI CODE KPI NAME PARTNER(S)
CHO0212 SAVINGS IN TREATMENT OF STORMWATER CFT with UMU
CITY RELATED NBS

LIV All NBS

URBAN GreenUP
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Results and Discussion

Table of results (summary, from Task 5.4)

MODELLING: GI-VAL
GI-VAL results:

CHO0212:
Savings in Overall
GI-VAL BENEFITS Sub-Demo Areas Liverpoo
treatment of 1
stormwater
) BENEFIT
Functions Tools A B C MONETISATIO
GVA value N
2.1 Energy and
. carbon emissions
Interception, storage savings from reduced
an‘d infiltration of stormuater  volume GVA value 425.4 8874.3 576.9 | 47996 | £
rainwater . X
entering combined
sewers
2.2 Reduced
. wastewater
Interception, storage treatment costs for
aer infiltration of domestic and GVA value 0.0 0.0 0.0 00 | ¢
rainwater .
commercial  water
customers
. 2.3 Avoided costs of
Interception, storage traditional water
and infiltration of - GVA value n.a. n.a. n.a. n.a. £
R drainage
rainwater .
infrastructure
Total Water
Management
& Flood
Alleviation 425.4 8874.3 576.9 | 4799.6 | £
benefit
monetisation:

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.
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The GI-VAL toolkit used standard valuation techniques to assess the potential benefits
provided by green infrastructure within a defined project area. These benefits were assessed
in terms of the functions that the green infrastructure may perform, support or encourage,
depending upon the type of project.

The GI-VAL output showed positive savings in stormwater treatment for all factors
investigated. The major positive benefits were from the energy and carbon emission savings
from the reduced stormwater volume entering the combined sewers. These savings were
greatest for sub demo B (£8874), followed by sub demo C (£577) and sub demo A (£425).
Overall, for the extent of Liverpool, the savings were £4800.

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPI and how they have been addressed.

Technical barriers How they have been addressed

The GI-VAL toolkit uses standard valuation Awareness of limitations of model
techniques to assess the potential benefits

provided by green infrastructure within a

defined project area. These benefits are

assessed in terms of the functions that the

green infrastructure may perform, support or

encourage, depending upon the type of

project.

Economical barriers How they have been addressed
n/a
Social barriers How they have been addressed

n/a

Environmental (including COVID) How they have been addressed

n/a

* %
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Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Gl-Val showed a positive impact of the Urban GreenUP interventions for savings from the
reduced stormwater entering the water treatment drainage system.

What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.13 CHO0403 Green Space accessibility

KPI CODE KPI NAME PARTNER(S)
CHO0403 GREEN SPACE ACCESSIBILITY UOL/UoM
ity RELATED NBS

LIV All NBS

Results and Discussion

Table of results (summary, from Task 5.4)

MODELLING: GI-VAL, EcoServR

SOCIO-ECONOMIC: Data in CH0904. Also refer to report 'Analysis of NBS in Liverpool' which
assesses CH0403-Green Space Accessibility, CH0702 Citizen Participation, CH0703 Social
Learning, CHO705 Engagement with NBS and CH0904 Health Quality Perception.

EcoServR: Assumptions on habitat codes for the UGU interventions

Intervention type Code Description Notes

Shade trees Al13 Mixed woodland No code for trees outside
woodland; assuming mixed to

Cooling trees average out differences
between coniferous and

Green filter trees broadleaved trees

Orchard Al12o0 Orchard

Pollinator planting  J55 Brownfield/garden/park

URBAN GreenUP
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SuDS ponds Gl Standing water

Green roof GR Green roof Added to EcoservR for UGU
(limited evidence base)

Green wall GW Green wall Added to EcoservR for UGU
(limited evidence base)

Floating island FI Floating island Added to EcoservR for UGU
(limited evidence base)

Smart pollinator POLL  Pollinator baskets Added to EcoservR for UGU

pillars

(limited evidence base)

EcoServR results:

EcoServR: CH0403: Green Space Accessibility
Mean households population
sub demo A 929 1679
sub demo B 641 1025
sub demo C 1189 2530
Overall Liverpool 11702 23449

EcoServR: CH0403: Green Space Accessibility

NBS NBS Name households | population
lac4 Urban catchment forestry 454 670
lac5 shade trees 3413 5817
lac6 cooling trees 2910 5031
lac8 SuDs & Rain Garden 1161 2491
lac12 Pollinator verges and spaces 1314 2651
lac13 Pollinator walls/vertical 922 1580
lacl4 Pollinator roofs 764 1247
lacl6 Floating gardens 306 545
lacl7 Green filter area 2538 4409
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EcoServR: CH0403: Green Space Accessibility

Pollinator walls/vertical households | population
L1 GW 538 877
Parr St GW 1422 2557
St Johns GW 806 1307
EcoServR: CH0403: Green Space Accessibility
NBS Site households | population
lac4 Urban catchment forestry 454 670
lac5 shade trees 3413 5817
lac6 cooling trees 2910 5031
lacl7 Green filter area 2538 4409
EcoServR: CH0403: Green Space Accessibility
Floating gardens households population
SPL FI 360 658
Wapping Fl 252 431
GI-VAL results:

CHO0403: Greenspace accessibility: GI-VAL P Overall BENEFIT

BENEFITS ub-bemo Areas Liverpool | QUANTIFICATION
Functions Tools A B C

. 3.1 Willingness to pay more households
Ej:‘aelziitn :::; pcr?dmemumty for a view of urban | 340 | 1003 | 1108 817 | with a view of
green space green space

Catalyst for community | 3.2 Increase in
cohesion and pride volunteering 10 10 10 10 | new volunteers

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT_1_WP5-
KP1 CH0403-CH0904-CH0702-CH0703-CHO705-Final)

* %

* X %

* 4 X

* p
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Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The EcoServR model access output was produced in the following way. Domestic buildings
were extracted from the natural capital baseline. The average population per home was
extracted from census data. The interventions were buffered by 500 m, and this catchment
was intersected with the household layer to get an estimate of the catchment population.
The EcoServR output then described households and populations with a view of green space.
The overall Liverpool calculation was over the footprint of all interventions and was smaller
than the sum of the sub-demo area to avoid double-counting due to some locations counting
towards several inter code categories. These totals of 11702 households and 23449 residents
are therefore the overall UGU program impact and possibly the most useful metric.

The GI-VAL toolkit used standard valuation techniques to assess the potential benefits
provided by green infrastructure within a defined project area. These benefits were assessed
in terms of the functions that the green infrastructure may perform, support or encourage,
depending upon the type of project.

Green space accessibility worked really well in GI-Val as we could update the number of
people and households that were within 300m and 1200m of the interventions. The benefit
output shows an increase in the number of households with a view of green space (817) and
the economic value associated with the willingness to pay for this and an increase in
volunteering (10).

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT_1_WP5-
KPI CH0403-CH0904-CH0702-CH0703-CHO705-Final)

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

Model: Domestic buildings were extracted Awareness of limitations of model
from the natural capital baseline. The
average population per home is extracted
from census data. The interventions were
buffered by 500 m, and this catchment was

* %
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intersected with the household layer to get
an estimate of the catchment population.

The GI-VAL toolkit uses standard valuation
techniques to assess the potential benefits
provided by green infrastructure within a
defined project area. These benefits are
assessed in terms of the functions that the
green infrastructure may perform, support or
encourage, depending upon the type of

Awareness of limitations of model

project.

Economical barriers How they have been addressed
n/a

Social barriers How they have been addressed
n/a

Environmental (including COVID) How they have been addressed

Impacts on number of face-to-face surveys Online interviews and postal surveys became
due to Covid restrictions the focus of the Socio-economic
investigations

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

EcoServR produced an output of a total of 11702 households and 23449 residents within
Liverpool having better access to green space as a result of the Urban GreenUP interventions.

The GI-VAL analyses also showed a positive increase in the number of households (817) with
a view of green space.

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT 1 WP5-
KPI CH0403-CH0904-CH0702-CH0703-CHO705-Final) and CH404.

All data indicated a positive benefit.

What was the impact? (positive/negative, significant/non-significant)?

* %
* 4 *
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Positive

1.2.14 CHO0404 Green infrastructure connectivity

KPI CODE KPI NAME

CHO404 GREEN INFRASTRUCTURE CONNECTIVITY
Tty RELATED NBS

LIV All NBS

Results and Discussion

Table of results (summary, from Task 5.4)

PARTNER(S)

UOL/UOM with CFT

SOCIO-ECONOMIC: No data directly but linked to other KPIs so refer to other socio-economic

KPIs such as CH0403-Green Space Accessibility

MODELS: modelling not possible as mapping not carried out as planned.

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT_1_WP5-

KPI CHO403-CH0904-CH0702-CHO0703-CHO705-Final)

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other

relevant material if necessary: maps, graphs, photos, etc.

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT_1_WP5-

KPI CHO403-CH0904-CH0702-CHO0703-CHO705-Final)

For further plots and reports, please

see portal:

https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

URBAN GreenUP
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Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

Model development not progressed as Focus of KPI assessment on Socio-economic

planned in terms of mapping data with reference to other KPIs
Economical barriers How they have been addressed
n/a

Social barriers How they have been addressed
n/a

Environmental (including COVID) How they have been addressed

Impacts on number of face-to-face surveys Online interviews and postal surveys became
due to Covid restrictions the focus of the Socio-economic
investigations

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT_1_WP5-
KPI CH0403-CH0904-CH0702-CH0703-CHO705-Final): Overall, responses to the social,
economic, and environmental impacts of greenspace/NBS were predominantly positive in
both sites, suggesting that local people are aware of the multifaceted and interconnected
benefits greenspace/NBS can offer.

Hence the outcome was indicated as positive.

What was the impact? (positive/negative, significant/non-significant)?

Positive

URBAN GreenUP
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1.2.15 CHO0410 Pollinator species increase

KPI CODE KPI NAME PARTNER(S)
CHO410 POLLINATOR SPECIES INCREASE CFT
cry RELATED NBS

LIV LAc1, LAc2, LAc8, LAc12, LAc13, LAc14, LAcl16

Results and Discussion

Table of results (summary, from Task 5.4)

MODELS: EcoServR
QUANTITATIVE: Observational Flower-Insect Timed counts

EcoServR: Assumptions on habitat codes for the UGU interventions

Intervention type Code Description Notes

Shade trees Al13 Mixed woodland No code for trees outside
woodland; assuming mixed to

Cooling trees average out differences
between coniferous and

Green filter trees broadleaved trees

Orchard Al1120 Orchard

Pollinator planting 155 Brownfield/garden/park

SuDS ponds Gl Standing water

Green roof GR Green roof Added to EcoservR for UGU

(limited evidence base)

Green wall GW Green wall Added to EcoservR for UGU
(limited evidence base)

Floating island FI Floating island Added to EcoservR for UGU
(limited evidence base)

Smart pollinator POLL Pollinator baskets Added to EcoservR for UGU
pillars (limited evidence base)

URBAN GreenUP
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EcoServR results:

EcoServR: CH0410: Pollinator increase % Change
sub demo A Pollination 0.77
sub demo B Pollination 1.20
sub demo C Pollination 0.06
Overall Liverpool Pollination 0.04
EcoServR: CH0410: Pollinator increase
NBS NBS Name % Change
lac4 Urban catchment forestry 0.70
lac5 shade trees 0.22
lac6 cooling trees 1.74
lac8 SuDs & Rain Garden 1.17
lac12 Pollinator verges and spaces 1.73
lac13 Pollinator walls/vertical 12.78
lacl4 Pollinator roofs 23.13
lacl6 Floating gardens 7.08
lacl7 Green filter area 1.78
EcoServR: CH0410: Pollinator increase
Pollinator walls/vertical radius (m) % Change
L1 GW 20 19.95
Parr St GW 20 0.78
St Johns GW 20 24.43
L1 GW 100 13.71
Parr St GW 100 0.15
St Johns GW 100 17.66
EcoServR: CH0410: Pollinator increase
i URBAN GreenUP
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SuDs & Rain Garden radius (m) % Change
Upper Pitt St RG 20 0.60
Upper SuDS 20 0.03
Lower SuDS 20 3.95
Upper Pitt St RG 100 0.15
Upper SubDS 100 0.01
Lower SuDS 100 2.31

EcoServR: CH0410: Pollinator increase
NBS NBS Name radius (m) | % Change
lac4 Urban catchment forestry 20 0.16
lac5 shade trees 20 0.21
lac6 cooling trees 20 1.71
lacl7 Green filter area 20 1.65
lac4 Urban catchment forestry 100 1.23
lac5 shade trees 100 0.22
lac6 cooling trees 100 1.76
lacl7 Green filter area 100 1.91

EcoServR: CH0410: Pollinator increase
Floating gardens radius (m) % Change
SPL FI 20 0.00
Wapping FI 20 15.35
SPL FI 100 0.00
Wapping Fl 100 12.98
EcoServR: CH0410: Pollinator increase
Sub Demo Area Pollinator verges and spaces radius (m) | % Change
i URBAN GreenUP
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A Baltic Hub POLL 20 4.09
A Baltic POLL 20 4.79
A Cornwallis St POLL 20 0.78
A Park Lane POLL 20 0.16
A Pitt St POLL 20 0.00
A Strand POLL 20 0.55
A Wapping POLL 20 14.42
C Bott SP Aig Dr POLL 20 0.15
C Lower SuDS POLL 20 3.98
C Princes Av POLL 20 0.17
C Princes roundabt POLL 20 0.13
C Top SP Aig Dr POLL 20 0.12
C Ullet Rd POLL 20 0.01
C Upper SuDS POLL 20 0.06
A Baltic Hub POLL 100 2.44
A Baltic POLL 100 3.55
A Cornwallis St POLL 100 0.18
A Park Lane POLL 100 0.02
A Pitt St POLL 100 0.11
A Strand POLL 100 0.56
A Wapping POLL 100 9.69
C Bott SP Aig Dr POLL 100 0.02
C Lower SuDS POLL 100 2.39
C Princes Av POLL 100 0.04
C Princes roundabt POLL 100 0.06
C Top SP Aig Dr POLL 100 0.01
C Ullet Rd POLL 100 0.01
C Upper SuDS POLL 100 0.01

Quantitative monitoring data results:

QUANTITATIVE DATA SUMMARY

CHO0410: Pollinator Count

* X %

* %
* 4 *

* p
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Pre-Intervention Post-Intervention % Change Area
n_ob | n_site n_ob | n_site
s s estimate sd s s estimate sd
60 15 4.2 5.8 91 15 10.1 13.7 141.1 | Overall Liverpool
34 8 4.3 6.5 35 7 13.0 16.2 205.5 | Sub-Demo A
12 2 3.6 6.6 Sub-Demo B
26 7 4.1 4.9 44 6 9.5 12.5 133.6 | Sub-Demo C

QUANTITATIVE DATA SUMMARY

CHO0410: Pollinator diversity

Pre-Intervention Post-Intervention % Change Area
n_ob | n_site n_ob | n_site
s s estimate sd s s estimate sd
60 15 1.6 1.7 91 15 1.8 1.6 17.8 | Overall Liverpool
34 8 1.5 1.9 35 7 2.0 1.9 35.2 | Sub-Demo A
12 2 1.3 1.4 Sub-Demo B
26 7 1.7 1.5 44 6 1.9 1.5 12.7 | Sub-Demo C

QUANTITATIVE DATA SUMMARY

CHO0410: Pollinator Count

NBS NBS Name % Change
LAc8 SuDs & Rain Garden 448.6
LAc12 | Pollinator verges and spaces 286.6

LAc13 | Pollinator walls/vertical

LAc16 | Floating gardens -60.0

QUANTITATIVE DATA SUMMARY

CHO0410: Pollinator Diversity

NBS NBS Name % Change
LAc8 SuDs & Rain Garden 41.8
LAc12 | Pollinator verges and spaces 77.7

LAc13 | Pollinator walls/vertical

LAc16 | Floating gardens -60.0

URBAN GreenUP
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QUANTITATIVE DATA SUMMARY
CHO0410: Pollinator
Count Pre-Intervention Post-Intervention % Change
n_ob n_site n_ob n_site
NBS inter_code s s estimate sd s s estimate sd
LAc8 Lower SuDS 4 1 6.8 5.4 11 1 9.5 11.7 40.1
LAc8 Upper Pitt St RG 6 1 2.3 2.1 3 1 22.3 19.3 857.1
LAcl
2 Baltic Hub POLL 4 1 11.0 7.7 2 1 20.0 15.6 81.8
LAcl
2 Bott SP Aig Dr POLL 3 1 0.3 0.6 7 1 3.4 2.2 928.6
LAcl
2 Cornwallis St POLL 10 1 5.2 9.0 3 1 3.0 5.2 -42.3
LAcl
2 Lower SuDS POLL 4 1 6.8 5.4 11 1 9.5 11.7 40.1
LAcl
2 Park Lane POLL 3 1 2.0 3.5 7 1 12.4 11.6 521.4
LAcl
2 Princes Av POLL 7 1 14.9 21.2
LAcl
2 Princes roundabt POLL 5 1 2.8 5.7
LAcl
2 Strand POLL 4 1 3.3 2.9 6 1 29.3 24.3 802.6
LAcl
2 Top SP Aig Dr POLL 4 1 3.8 2.2 2 1 10.5 0.7 180.0
LAcl
2 Top SP roundabt POLL 1 1 1.0
LAcl
2 Ullet Rd POLL 3 1 5.3 8.4 5 1 12.2 13.2 128.8
LAcl
2 Wapping POLL 5 1 2.6 5.8 2 1 1.0 1.4 -61.5
LAcl
3 L1 GW 2 1 12.0 15.6
LAcl
3 Parr St GW 1 1 0.0 12 1 6.3 9.7
LAcl
3 St Johns GW 10 1 1.9 2.7
LAcl
6 SPL FI 2 1 2.5 2.1 1 1 1.0 -60.0
LAcl
6 Wapping Fl 1 1 3.0

QUANTITATIVE DATA SUMMARY

CHO0410: Pollinator
Dive rSitY Pre-Intervention Post-Intervention % Change
n_ob n_site n_ob n_site
NBS inter_code s s estimate sd s s estimate sd
LAc8 Lower SuDS 4 1 2.5 2.1 11 1 2.1 1.7 -16.4

URBAN GreenUP
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LAc8 Upper Pitt St RG 6 1 1.2 1.0 3 1 2.3 2.1 100.0
LAcl

2 Baltic Hub POLL 4 1 3.8 1.0 2 1 4.5 0.7 20.0
LAcl

2 Bott SP Aig Dr POLL 3 1 0.3 0.6 7 1 1.7 0.8 414.3
LAcl

2 Cornwallis St POLL 10 1 1.7 2.6 3 1 1.0 1.7 -41.2
LAcl

2 Lower SuDS POLL 4 1 2.5 2.1 11 1 2.1 1.7 -16.4
LAcl

2 Park Lane POLL 3 1 1.0 1.7 7 1 2.9 2.5 185.7
LAcl

2 Princes Av POLL 7 1 1.6 1.6

LAcl

2 Princes roundabt POLL 5 1 0.8 1.3

LAcl

2 Strand POLL 4 1 1.3 1.0 6 1 2.5 2.2 100.0
LAcl

2 Top SP Aig Dr POLL 4 1 2.3 0.5 2 1 3.0 0.0 33.3
LAcl

2 Top SP roundabt POLL 1 1 1.0

LAcl

2 Ullet Rd POLL 3 1 1.0 1.0 5 1 1.2 1.3 20.0
LAcl

2 Wapping POLL 5 1 0.6 1.3 2 1 0.5 0.7 -16.7
LAcl

3 L1 GW 2 1 2.0 1.4

LAcl

3 Parr St GW 1 1 0.0 12 1 1.3 1.2

LAcl

3 St Johns GW 10 1 1.1 1.4

LAcl

6 SPLFI 2 1 2.5 2.1 1 1 1.0 -60.0
LAcl

6 Wapping Fl 1 1 1.0

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The EcoServR model assessed pollinator habitats in the following way. This model provided
a probability of pollinators visiting based on the proximity of suitable habitats. Core habitats
(semi-natural grasslands, heathlands, scrub, hedgerows, gardens, as well as green roofs, walls
and pollinator planting) and edge habitats (woodlands; suitable for nesting when within 20m
of core habitats) were selected from the natural capital basemap. Distances to habitats were
calculated (up to 668m which is considered the maximum flight distance) and converted to a
visitation probability score (which decreases with increasing distance to habitats). An
elevation mask (250m) was applied as areas above this are likely to be too exposed to support
pollinators in great numbers. Raw units represented the probability (0-1) of visitation by
pollinators. A rescaled (0-100) version was provided where 100 is the highest demand in the
area mapped.
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The EcoServR model results demonstrated an increase in pollinator habitats for all sub demo
areas (A was 0.77% and C was 0.06%), particularly for sub demo B at 1.20%, as well as overall
Liverpool (0.04%).

A more detailed breakdown per intervention showed that the pollinator roof had the greatest
effect at 23% followed by Vertical pollinator planting( 13%) and floating gardens (7%). The
tree interventions, Suds, rain garden and pollinator verges also had important positive
effects. At a closer radius, the interventions tended to show a greater positive importance.
Of the green walls, Parr Street had less of an effect (0.8% at 20m and 0.2% at 100m) than the
Liverpool One green wall (20% at 20m and 14% at 100m) and St Johns green wall (24% at
20m and 18% at 100m). The Lower SuDs site had a better positive effect (4% at 20m and 2%
at 100m) than the lower SuDs and rain garden sites. The tree-based interventions had much
the same effect over both radii, but the Strand trees (urban catchment forestry) had more
effect over the 100m radius (0.2% at 20m, 1.2% at 100m). The Wapping dock floating island
(15% at 20m, 13% at 100m) had more of an effect than the Sefton park island (negligible).
Out of the pollinator planting sites, Wapping POLL had a greater effect than the other sites
(14% at 20m, 10% at 100m), but the other larger sites were also important.

The Quantitative monitoring included many interventions. For the intervention site names,
please see table below:

FINAL KPI MBS LIVERPOOL LIVERPOOL LIVERPOOL
CODE KPINAME Pt Mo NES NAME INTERVENTIONS: INTERVENTIONS: INTERVENTIONS:
. Sub-demo A Sub-demo B Sub-demo C
Léc1 Mew green cucle raute ALl ALl ALl
LAcz Green travel route ALL ALL ALL
LéAc8 Rain Garder (SUIDs) Upper Pitt St RG UL';aerSSL:ADD%
5 Princes fw POLL,
s Greerf RO, Princes roundabt POLL,
Cormwaliis StPOLL,
Fitt St POLL, Ullet Rd POLL,
CHO410 POLLINATOR SPECIES Lotz Fallinator Planting Spaces and Park Lane POLL, Top SP AigOr POLL.
INCREASE erges Balti Top SP raundabt POLL,
altic Hub POLL. ;
5 Biott SP fig Or POLL.
trand POLL,
W apping POLL Upper SuDSPOLL,
Lawer SuDS POLL
. . St Johns Gl
LActs Pallinator wallsfvertical Farr St Gt L1GwW
LAac14 Pallinator roafs Royal Court GR
LAc1E Floating gardens ‘w'apping Fl SPLFI

Map of monitoring locations
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Equipment and methodology:

Method: Pollinator and Floral: Standardisation of biodiversity
~ FIT method and adaptations

Close-focus binoculars and climate meter
* Based on established Flower-Insect Timed {FIT)

» Summer months (May-September), except
bulb area monitoring

Count methodology as used for the UK Pollinator * ' Weekdays 10am-4pm
Monitoring Scheme + Dry
http://www.ceh.ac.u Ilinator-manitorin + Wind <8 mis
* Alterations to method: + Preferably sunny
~ 1 square metre quadrat used = Dragonflies <60% cloud cover

» Air temperature;
* Pollinator and Floral: > 13C (dlear) or >15C
(cloudy};
» Dragonflies =17C (in shade).
« Bats >10C at sunset

— No specific target flowers
— Different pollinator groupings

l — Data grid includes floral and climatic data

Summary plot example for pollinator verge: Sub-Demo C: Lower SuDs POLL

Pollinator count at Lower SuDS POLL

Pollinator count (n)
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-
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0
-10
Baseline Control Intervention
Pollinatos:plant interactions -
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Pollinator count Pollinator count @ Buinbleber
at control locations atintervention locations BB Honey bee
250 120
B Sofitary be
Fly
- 100 2
200 Hoverfly
- Social wasy
150 Solitary we
60 Beetle
00 Butterfly
40 Other
50 20 !
0 0
pre post pre post

Pollinator diversity at Lower SuDS POLL
linator diversity (n taxa)

5
-

B oost

Baseline Control Intervention

Summary plot example for pollinator verge: Sub-Demo A: Strand POLL

Pollinator count at Strand POLL

Pollinator count (n)
60

-
50 B post
40
30
20
10
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-10

Baseline Control Intervention
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Poliinatos; plant interactions
EF&"‘”-’-‘"'- ' 'Aw——m
I e
B -—'~t —

Pollinator count Pollinator count BB Sumblebes
at control locations at intervention locations P Honey bee
15 180 ”
Solitary be
Fl
~ 150 B
12 Hoverfly
120 Social was;
9 Solitary wz
20 Beetle
6 Butterfly
60 Other
B 30
0 0
post pre post
Pollinator diversity at Strand POLL
linator dreersity {n taxa)
5
o - e
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Summary plot example for sub demo A Rain garden:
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Pollinator count at Upper Pitt St RG
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The quantitative data summaries for both the pollinator count and diversities demonstrated
a positive change for all areas (although sub demo B could not be calculated overall),
particularly for sub demo A (206% and 35% respectively for pollinator abundance and
pollinator diversity), with sub demo C (134% and 13% respectively) and overall Liverpool
(141% and 18% respectively) also very important.
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From the detailed look at the interventions, the SuDs and rain garden (449% and 42%
respectively) were extremely important, followed by the pollinator verge sites (287% and
78% respectively). The pollinator verges showed the most increase in pollinator group
diversity though. The floating gardens, though, showed a decreased change (-60%), but with
a low number of observations.

The rain garden was particularly important with an 857% positive change in pollinator
abundance and 100% increase in pollinator diversity (see also the plot examples). Of the
green walls, no % changes could be calculated, but all had a positive effect, with Liverpool
One green wall showing the most pollinator abundance (16 pollinators), followed by Parr
Street, then St Johns (10 and 3 pollinators respectively). The pollinator verges were really
important, particularly the Aigburth Drive (Top SP Aig Dr POLL at 180% and Bott SP Aig Dr
POLL at 928%), Ullet road (Ullet Rd POLL at 129%) sites in sub demo C, and the Baltic sites
Strand POLL and Park Lane POLL (803% and 521% increase in pollinator abundance
respectively). Please also see example plots. The pollinator diversities tended to reflect the
pollinator abundance figures accordingly.

Overall, all areas showed a positive change with the introduction of the interventions,
particularly the central Liverpool sub demos A and B. Larger planted areas and interventions
added into sterile environments (such as the Baltic rain garden) had the most important
effects.

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

EcoServR: This model provides a probability Awareness of limitation of model
of pollinators visiting based on the proximity
of suitable habitats. Core habitats (semi-
natural grasslands, heathlands, scrub,
hedgerows, gardens, as well as green roofs,
walls and pollinator planting) and edge
habitats (woodlands; suitable for nesting
when within 20m of core habitats) are
selected from the natural capital basemap.
Distances to habitats are calculated (up to
668m which is considered the maximum
flight distance) and converted to a visitation
probability score (which decreases with

* %

* 4 X
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increasing distance to habitats). An elevation
mask (250m) is applied as areas above this
are likely to be too exposed to support
pollinators in great numbers. Raw units
represent the probability (0-1) of visitation
by pollinators. A rescaled (0-100) version is
provided where 100 is the highest demand in

the area mapped.

Economical barriers

None

Social barriers

None

Environmental (including COVID)

None

Regarding the results of the KPI(s)

How they have been addressed

How they have been addressed

How they have been addressed

Is there a significant impact on the challenge?

Further data analyses with comparative data sources such as local climate and shading, as
shown in the table below, would increase understanding of the impact of the interventions

on pollinator levels.

NBS Ref

KPI NAME
No.

LACB

POLLINATOR
SPECIES INCREASE

LAc12

LAc13

LAcl4

LAC16

NBS NAME

OTHER POSSIBLE COMPARATIVE DATA SOURCES

Mew green cycle route Local climate
Green travel route Local climate
Rain Garden (SUDs) Local climate
Pollinator Planting
Local climate

Spaces and Verges
Pollinator walls/vertical Local climate
Pollinator roofs Local climate
Floating gardens Local climate

Liverpool climate

Liverpool climate

Liverpool climate

Liverpool climate

Liverpool climate

Liverpool climate

Liverpool climate

Detectronic Flow
meter

The EcoServR data showed a positive benefit of all the interventions, particularly for sub

demo B.

URBAN GreenUP
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These overall positive changes were also reflected in the quantitative data, especially where
interventions were larger and introduced into a sterile urban environment.

What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.16 CHO0412 Floral resources increase

KPI CODE KPI NAME PARTNER(S)
CHO412 FLORAL RESOURCES INCREASE CFT

ity RELATED NBS

LIV LAcl, LAc2, LAc8, LAc12 ,LAc13, LAc14, LAcl6

Results and Discussion

Table of results (summary, from Task 5.4)

URBAN GreenUP
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QUANTITATIVE: Observational Flower-Insect Timed counts

Quantitative monitoring data results:

QUANTITATIVE DATA SUMMARY
CH0412: Flower Count
Pre-Intervention Post-Intervention % Change | Area
n_ob | n_site n_ob | n_site
s s estimate sd s s estimate sd
60 15 2.5 1.6 91 15 3.9 3.0 55.2 | Overall Liverpool
34 8 3.5 1.5 35 7 6.1 2.4 73.2 | Sub-Demo A
12 2 6.5 2.6 Sub-Demo B
26 7 1.2 0.4 44 6 1.4 0.5 20.2 | Sub-Demo C
QUANTITATIVE DATA SUMMARY
CH0412: Flower Count
NBS NBS Name % Change
LAc8 SuDs & Rain Garden 328.7
LAc12 Pollinator verges and spaces 510.8
LAc13 Pollinator walls/vertical 228.8
LAc16 Floating gardens -10.8
QUANTITATIVE DATA SUMMARY
CHO0412: Flower
Count Pre-Intervention Post-Intervention % Change
n_ob | n_sit n_ob | n_sit
NBS inter_code s es estimate sd s es estimate sd
LAc8 Lower SuDS 4 1 37.0 23.9 11 1 267.5 205.8 623.1
LAc8 Upper Pitt St RG 6 1 94.8 58.7 3 1 127.3 42.1 34.3
LAcl
2 Baltic Hub POLL 4 1 326.0 178.6 2 1 483.0 521.8 48.2
LAcl
2 Bott SP Aig Dr POLL 3 1 28.0 14.8 7 1 528.1 935.8 1786.2
LAcl
2 Cornwallis St POLL 10 1 84.8 124.6 3 1 233.3 182.4 175.2

URBAN GreenUP
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LAcl

2 Lower SuDS POLL 37.0 23.9 11 267.5 205.8 623.1
LAcl

2 Park Lane POLL 37.3 24.9 7 401.3 470.9 974.9
LAcl

2 Princes Av POLL 7 402.3 563.9

LAcl

2 Princes roundabt POLL 98.2 144.5

LAcl

2 Strand POLL 67.0 23.6 6 565.3 411.1 743.8
LAcl

2 Top SP Aig Dr POLL 660.3 1043.5 2 1487.5 1594.5 125.3
LAcl

2 Top SP roundabt POLL 135.0

LAcl

2 Ullet Rd POLL 170.7 246.3 5 269.4 92.6 57.9
LAcl

2 Wapping POLL 196.6 293.5 2 319.0 161.2 62.3
LAcl

3 L1 GW 2 206.0 217.8

LAcl

3 Parr St GW 50.0 12 164.4 190.8 228.8
LAcl

3 St Johns GW 10 378.2 368.5

LAcl

6 SPLFI 115.5 92.6 1 103.0 -10.8
LAcl

6 Wapping Fl 162.0

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

GA n2 730426
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For related intervention site names, please see table below:

LIVERPOOL LIVERPOOL LIVERPOOL
ALEILGEA] FEI:FNSO MBS NAME INTERVEMTIOMS: INTERVEMTIOMS: INTERVEMTIOMS:
. Sub-demo A Sub-demo B Sub-demo C

CODE KPINAME

Léc1 Mew green cucle raute

LAcz Green travel route

Lacs Rain Garden (SU0=)

CHO412  FLORAL FESCURCES INCREASE LAci2 p°'“”a‘°'P'a‘;‘rigegss"‘“esa”d

LActs Pallinator wallsfvertical

Lacid Pallinator roofs

LAc1E Floating gardens

Map of monitoring locations: See CH0410
Equipment and methodology: See CH0410
Summary plot example for pollinator verge: Sub-Demo C: Lower SuDs POLL

Flower count at Lower SuDS POLL

Flower count {n)
2,000

B El rre
1,500 W post

1,000

500

-500

-1,000
Baseline Control Intervention

Summary plot example for pollinator verge: Sub-Demo A: Strand POLL
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Flower count at Strand POLL

Flower count {n)
1,000

-
800 W post

600
400

200

-200
Baseline Control Intervention

Summary plot example for sub demo A Rain garden:

Flower count at Upper Pitt St RG

Flower count {n)

400
- e

300

200

100

-100

Baseline Control Intervention
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The data tended to follow the pattern of the pollinator abundances and diversity results (as
in CH0410). Overall, positive changes were observed for all areas, particularly for sub demo
A (73% increase in floral abundance) with sub demo C at 20% and overall Liverpool at 55%
increase.

From a more detailed assessment of the data, the pollinator verges were shown to have the
most increase in flower numbers (511%), followed by the Suds and rain garden (329%) and
pollinator vertical walls (229%). The floating gardens showed a slight decreased change, but
on a low number of observations.

The rain garden was important with a 34% increase in flowers, with the lower SuDs area as a
whole showing a 623% increase in flowers. For the green walls, although the % change could
not be calculated for all, these interventions were shown to be important with high number
of flowers post-interventions. Parr Street showed a 229% increase. Of the pollinator planting
sites, the lower Aigburth Drive site (Bott SP Aig Dr POLL), Park Lane POLL and Strand POLL
were the most important (1786%, 975% and 744% increases respectively).

Overall, all sites and areas showed generally positive increases in floral abundances (see
summary plots).

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
None
Economical barriers How they have been addressed
None
Social barriers How they have been addressed
None
Environmental (including COVID) How they have been addressed

* %

* 4 X
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None

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Further data comparisons with comparative data sources such as local BioBank and
iNaturalist records would be useful to understand the impact of the interventions on the
floral diversity and abundances.

Overall, all sites and areas showed generally positive increases in floral abundances (see
summary plots). These changes mainly reflected the pollinator abundances, although some
influence of factors such as shade and local climate should be taken into account.

What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.17 CHO411 Plant species increas

KPI CODE KPI NAME PARTNER(S)
CHO411 PLANT SPECIES INCREASE CFT

ity RELATED NBS

LIV LAcl, LAc2, LAc8, LAc12, LAc13, LAc14, LAcl6

Results and Discussion

Table of results (summary, from Task 5.4)

QUANTITATIVE: Observational Flower-Insect Timed counts

Quantitative monitoring data results:

QUANTITATIVE DATA SUMMARY

CHO0411: Plant Count

URBAN GreenUP
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Pre-Intervention Post-Intervention % Change | Area
n_ob | n_site n_ob | n_site
s s estimate sd s s estimate sd
60 15 3.3 2.5 91 15 6.3 5.4 90.2 | Overall Liverpool
34 8 4.8 2.4 35 7 10.4 4.5 117.5 | Sub-Demo A
12 2 10.7 5.0 Sub-Demo B
26 7 1.4 0.5 44 6 1.9 0.4 34.2 | Sub-Demo C

QUANTITATIVE DATA SUMMARY

CHO0411: Plant diversity

Pre-Intervention Post-Intervention % Change | Area
n_ob | n_site n_ob | n_site
s s estimate sd s s estimate sd
60 15 2.5 1.6 91 15 3.9 3.0 55.2 | Overall Liverpool
34 8 3.5 1.5 35 7 6.1 2.4 73.2 | Sub-Demo A
12 2 6.5 2.6 Sub-Demo B
26 7 1.2 0.4 44 6 14 0.5 20.2 | Sub-Demo C

QUANTITATIVE DATA SUMMARY

CHO0411: Plant Count

NBS NBS Name % Change

LAc8 SuDs & Rain Garden 68.4
LAc12 | Pollinator verges and spaces 77.4
LAc13 Pollinator walls/vertical 1108.3
LAc16 | Floating gardens 33.3

QUANTITATIVE DATA SUMMARY
CHO0411: Plant Count Pre-Intervention Post-Intervention % Change
n_ob n_site n_ob n_site
NBS inter_code s s estimate sd s s estimate sd
LAc8 Lower SuDS 4 1 1.3 0.5 11 1 1.9 0.5 52.7
LAc8 Upper Pitt St RG 6 1 4.2 2.6 3 1 7.7 2.3 84.0
URBAN GreenUP
o l URBAN
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LAcl
2 Baltic Hub POLL 4 1 7.3 2.5 2 1 11.5 0.7 58.6
LAcl
2 Bott SP Aig Dr POLL 3 1 1.3 0.6 7 1 2.0 0.0 50.0
LAcl
2 Cornwallis St POLL 10 1 5.6 2.3 3 1 5.0 1.0 -10.7
LAcl
2 Lower SuDS POLL 4 1 13 0.5 11 1 19 0.5 52.7
LAcl
2 Park Lane POLL 3 1 4.3 2.3 7 1 9.6 5.5 120.9
LAcl
2 Princes Av POLL 7 1 1.9 0.4
LAcl
2 Princes roundabt POLL 5 1 1.4 0.5
LAcl
2 Strand POLL 4 1 3.3 0.5 6 1 12.3 3.7 279.5
LAcl
2 Top SP Aig Dr POLL 4 1 1.5 0.6 2 1 2.0 0.0 33.3
LAcl
2 Top SP roundabt POLL 1 1 2.0
LAcl
2 Ullet Rd POLL 3 1 1.7 0.6 5 1 1.8 0.4 8.0
LAcl
2 Wapping POLL 5 1 4.4 2.3 2 1 9.0 4.2 104.5
LAcl
3 L1 GW 2 1 2.0 0.0
LAcl
3 Parr St GW 1 1 1.0 12 1 12.1 4.7 1108.3
LAcl
3 St Johns GW 10 1 12.4 3.2
LAcl
6 SPLFI 2 1 1.5 0.7 1 1 2.0 33.3
LAcl
6 Wapping FI 1 1 4.0
QUANTITATIVE DATA SUMMARY
CHO0411: Plant diversity
NBS NBS Name % Change
LAc8 SuDs & Rain Garden 52.4
LAc12 | Pollinator verges and spaces 55.0
LAc13 | Pollinator walls/vertical 541.7
LAc16 | Floating gardens 0.0
QUANTITATIVE DATA SUMMARY
CHO0411: Plant
diVGrSitY Pre-Intervention Post-Intervention % Change
URBAN GreenUP
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n_ob n_site n_ob n_site
NBS inter_code S s estimate sd s s estimate sd
LAc8 Lower SuDS 4 1 1.0 0.0 11 1 1.4 0.5 36.4
LAc8 Upper Pitt St RG 6 1 3.2 1.6 3 1 5.3 1.2 68.4
LAcl
2 Baltic Hub POLL 4 1 3.8 1.5 2 1 5.5 0.7 46.7
LAcl
2 Bott SP Aig Dr POLL 3 1 1.0 0.0 7 1 1.7 0.5 71.4
LAcl
2 Cornwallis St POLL 10 1 4.7 1.3 3 1 3.3 0.6 -29.1
LAcl
2 Lower SuDS POLL 4 1 1.0 0.0 11 1 1.4 0.5 36.4
LAcl
2 Park Lane POLL 3 1 2.7 0.6 7 1 6.3 3.5 135.7
LAcl
2 Princes Av POLL 7 1 1.3 0.5
LAcl
2 Princes roundabt POLL 5 1 1.2 0.4
LAcl
2 Strand POLL 4 1 3.3 0.5 6 1 7.5 2.1 130.8
LAcl
2 Top SP Aig Dr POLL 4 1 1.3 0.5 2 1 2.0 0.0 60.0
LAcl
2 Top SP roundabt POLL 1 1 1.0
LAcl
2 Ullet Rd POLL 3 1 1.7 0.6 5 1 1.0 0.0 -40.0
LAcl
2 Wapping POLL 5 1 3.0 1.6 2 1 5.5 0.7 83.3
LAcl
3 L1 GW 2 1 2.0 0.0
LAcl
3 Parr St GW 1 1 1.0 12 1 6.4 2.4 541.7
LAcl
3 St Johns GW 10 1 7.4 1.8
LAcl
6 SPLFI 2 1 1.0 0.0 1 1 1.0 0.0
LAcl
6 Wapping Fl 1 1 2.0
URBAN GreenUP
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Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

For related intervention site names, please see table below:

LIVERPOOL LIVERPOOL LIVERPOOL
F“é?::b'épl KPIMNAME HEFBNSO MNES NAME INTERVEMTIOMNS: INTERVEMTIOMNS: INTERVEMTIOMNS:
. Sub-demo & Sub-demo B Sub-demo C

L& Mew green cycle route

Las2 Green travel route

Laca Rain Garden (SU0=)

CHO411  PLANTSPECESINCREASE  Lagip FolinatorPlantngSpaces and

\lerges
LActs Pallinator wallsfvertical
Lacid Pallinator roofs
LAc1E Floating gardens

Map of monitoring locations: See CH0410
Equipment and methodology: See CH0410

Summary plot example for pollinator verge: Sub-Demo C: Lower SuDs POLL

)

URBAN GreenUP
GA n2 730426 iﬂl

eNUP

OC
s



D5.4: NBS implementation conclusions and recommendations. Final NBS 214/817
catalogue: Annex

Plant count at Lower SuDS POLL

Plant count (n)
2.5

-
B cost

1.5

0.5

Baseline Control Intervention

Plant diversity at Lower SuDS POLL

Nlant diversity (n taxa)
2.5

-
B cost

1.5

0.5

Baseline Control Intervention

Summary plot example for pollinator verge: Sub-Demo A: Strand POLL

URBAN GreenUP
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Plant count at Strand POLL

Plant count (n)

18
- -

15 B cost

12

Baseline Control Intervention

Plant diversity at Strand POLL

Nlant diversity (n taxa)

10
- -

B cost

Baseline Control Intervention

Summary plot example for sub demo A Rain garden:

URBAN GreenUP
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Plant count at Upper Pitt St RG

Plant count (n)

12
- -

10 _—1T— B cost

Baseline Control Intervention

Plant diversity at Upper Pitt St RG

Nlant diversity (n taxa)

7
- -

Baseline Control Intervention

The data showed positive changes throughout all areas, particularly for sub demo A with
118% and 73% increases in plant counts and diversity of plant families respectively. Sub

URBAN GreenUP
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demo C (34% and 20% respectively) and overall Liverpool (90% and 55% respectively) also
showed increase in these counts with the Urban GreenUP project.

From the detailed breakdown, the pollinator walls showed the most important positive
increase (1108% and 542% respectively) with pollinator verges (77% and 55% respectively)
and Suds and rain garden (68% and 52% respectively) also important. The floating gardens
again had a low number of observations, but still showed an increase in plant count (33%).

The rain garden in sub demo A was important in increasing the plant diversity (84% and 68%
respectively for plant count and plant family diversity), plus the entire Lower Suds area was
important at 53% and 36% respectively. The green wall percentage changes could not always
be calculated, but all showed an increased number and diversity of plants, with Parr Street
showing a 1108% plant count and 541% plant diversity increase. The pollinator verges were
very important, particularly Strand POLL (280% and 131% respectively) and Park Lane POLL
(121% and 136% respectively). Please see example plots.

Overall, all sites and areas showed an increase in plant counts and diversity of plant families.

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
None
Economical barriers How they have been addressed
None
Social barriers How they have been addressed
None
Environmental (including COVID) How they have been addressed

* %
* 4 *
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None
Regarding the results of the KPI(s)
Is there a significant impact on the challenge?
Further data comparisons with comparative data sources such as local BioBank and

iNaturalist records would be useful to understand the impact of the interventions on the
plant species and diversity.

Overall, all sites and areas showed an increase in plant counts and diversity of plant families.
This was particularly shown for large, planted areas.

What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.18 CH0413 Insectivore increase

KPI CODE KPI NAME PARTNER(S)
CHO413 INSECTIVORE INCREASE CFT

city RELATED NBS

LIV LAcl, LAc2, LAc8, LAc12, LAc13, LAc14, LAcl6

Results and Discussion

Table of results (summary, from Task 5.4)

QUANTITATIVE: Observational transects

Quantitative monitoring data results:

Bat (Chiroptera) results for the vicinity of each intervention: Number of Bat passes (Note this
is not the same as the number of bats) and maximum diversity noted:

BAT PASSES
Bats recorded in the vicinity of | PRE- POST-
interventions INTERVENTION INTERVENTION % Change

URBAN GreenUP
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St Johns GW

Royal Court GR

Strand Tree SuDS 10 -100.0

Parr St GW

Sub demo A pollinator sites 1 -100.0

Wapping Fl

SPL FI 141 564 300.0

Upper SuDS 13 6 -53.8

Lower SuDS 10 15 50.0

Sub Demo C pollinator sites 1 42 4100.0

Total sub demo A 1 -100.0

Total sub demo B 10 -100.0

Total sub demo C 165 627 280.0
BAT DIVERSITY

Bats recorded in the vicinity of | PRE- POST-

interventions INTERVENTION INTERVENTION % Change

St Johns GW

Royal Court GR

Strand Tree SuDS 1 -100.0

Parr St GW

Sub demo A pollinator sites 1 -100.0

Wapping FI

SPL FI 5 5 0.0

Upper SubDS 1 1 0.0

Lower SuDS 2 2 0.0

Sub Demo C pollinator sites 1 4 300.0

Total sub demo A -100.0

Total sub demo B 1 -100.0

Total sub demo C 5 5 0.0

* X %

* %
* 4 %

* p
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Dragonfly and damselfly (Odonata) results:

Sefton Park Floating island: Odonata abundance and diversity:

Odonata Abundance SP FI

Distance from

intervention (m) pre | post | % Change

0-50 13 4 -69.2
<250 9 -77.8
<500 65 19 -70.8
<750 55 21 -61.8
<1000 36 35 -2.8
<1250 35 39 11.4
<1500 10

1500+ 7 250.0
Odonata Diversity SP FI

Distance from

intervention (m) pre | post % Change

0-50 3 1 -66.7
<250 3 1 -66.7
<500 5 1 -80.0
<750 3 3 0.0
<1000 3 3 0.0
<1250 4 4 0.0
<1500 0 2

1500+ 1 2 100.0

Upper SuDs water retention pond: Odonata abundance and diversity:

Odonata Abundance Upper SuDs
Distance from

intervention (m) pre | post | % Change
0-50 0 0

* %

* X %

* 4 X

* p
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<250

<500 -100.0
<750 12 33.3
<1000 13 4 -69.2
<1250 59 19 -67.8
<1500 43 27 -37.2
1500+ 85 75 -11.8
Odonata Diversity Upper SuDs
Distance from

intervention (m) pre | post | % Change

0-50 0 0

<250 0 0

<500 4 0 -100.0
<750 3 2 -33.3
<1000 3 1 -66.7
<1250 5 1 -80.0
<1500 3 3 0.0
1500+ 4 4 0.0

Lower SuDs water retention pond: Odonata abundance and diversity:

Odonata Abundance Lower SuDs

Distance from

intervention (m) pre | post | % Change

0-50 0 10 | Positive

<250 0 0

<500 0 0

<750 0 0

<1000 8 7 -12.5

<1250 9 2 -77.8

<1500 13 4 -69.2

1500+ 185 114 -38.4
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Odonata Diversity

Lower SuDs

Distance
intervention (m)

from

pre | post

% Change

0-50

Positive

<250

<500

<750

<1000

-50.0

<1250

-66.7

<1500

-66.7

1500+

g W w |~ O |O O |O
H (P PN O O O|N

-20.0

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other

relevant material if necessary: maps, graphs, photos, etc.

For related intervention site names, please see table below:

FINAL KPI
CODE KPIMNAME
CHO413 INSECTIVORE INCREASE

MES
Rief Mo

Lacl

LAcz

LAcE

Laciz

LAc13

LAcld

LAciE

Pollinator Planting Spaces and

LIVERPOOL
NES NAME INTERVENTIONS:
Sub-dema &
Mew green cucle route ALL
Green travel route ALl
Riain Garden (SUD=) Upper Pitt StRG

Baltic Green Route POLL.
Cornw allis St POLL.
Pitt St POLL,
Verges Park Lane POLL,

Baltic Hub POLL.
Strand POLL,
‘w'apping POLL

Pallinator wallsivertical Parr St G
Pallinator roofs
Flaating gardens ‘wapping Fl

Map of monitoring locations, equipment and methodology:

LIVERPOOL LIVERPOOL
INTERVEMNTIOMNS: INTERVEMNTIOMNS:
Sub-demo B Sub-dema C
ALL ALL
ALL ALL
Upper SulS,
Lawer SubS
Princes & POLL,
Princes roundabt POLL,
Ullet R4 POLL,
Top SP AigOr POLL.
Top SP roundabe POLL,
Bott SP Aig Or POLL,
Upper SuDS POLL,
Lower SuDSPOLL
St Johns G,
L1G4

Royal Court GR

SPLFI

* * ¥

* %
* 4 *

* 4 *
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Insectivore: Dragonfly & Damselfly Transect

Obserustionsl tramuect

+ Hinocadsn

« Summer months (May-September), except
bulb area monitoring
+ Weekdays 10am-4pm
. Dry
+ Wind <8 m/s
+ Preferably sunny
« Dragonflles <60% cloud cover
+ Air temperature:
» Pollinator and Floral: > 13C (dear) or >15C
(choudy);
» Dragonflies >17C (in shade)
+ Bats >10C at sunset

Example sonogram from bat monitoring recorded using a Batlogger M detector and
sonogram produced using Batexplorer software (Elekon, Switzerland): Common Pipistrelle
adjacent to Lower Suds:

Bat data: Example summary plots: Bat passes and diversity in sub demo C:

* %
* 4 %

ot URBAN GreenUP
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Insectivore:Bat passes: Sub demo C

M pre Hpost

600
wv
& 500
3
2 400
3
« 300
[e
@ 200
o)
£ 100 .
=

0 — e [ |
SPL FI Upper SuDS Lower SuDS Sub Demo C
pollinator sites
Intervention sites
Insectivore: Bat diverstity: Sub demo C
Hpre Hpost

6

5

4

= N W

. HE Il II

SPL FI Upper SuDS Lower SuDS Sub Demo C
pollinator sites

Intervention sites

Maximum diversity of bats observed

Example summary distance from intervention plot: Odonata Abundance: Lower SuDs

URBAN GreenUP
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Insectivore: Odonata abundance: Lower SuDs

12 H Lower suds pre  H Lower suds post

10

8

4

2 [
0

0-50 <250 <500 <750 <1000 <1250 <1500
Distance from intervention (m)

Abundance of dragonflies and
damselflies observed along transect
[e)]

Example summary distance from intervention plot: Odonata Diversity: Lower SuDs

Insectivore: Odonata Diversity: Lower SuDs

>
0

H Lower suds pre M Lower suds post

0 |I ‘I ‘I

0-50 <250 <500 <750 <1000 <1250 <1500
Distance from intervention (m)

w
w

N
"

along transect
»
(92 N

[N

0

Maximium diversty of species observed
w

The bat data showed great variations in number of bat passes. This group varied greatly
according to climatic conditions. Not many bats were observed within the more central sub
demos A and B, but plenty of bats were observed in sub demo C, particularly on Sefton Park
Lane adjacent to the floating island (SPL Fl). Positive increases with the introduction of the
interventions were observed for Sefton Park floating island, the lower SuDs water retention
pond and the pollinator planting sites. The pollinator planting sites seemed to increase the
diversity of the bats foraging as well. So overall, a positive effect was observed after the
interventions were added, but further analyses to look a weather conditions would help to
better interpret these data.

The Odonata, dragonflies and damselflies, showed great variations in their abundance and
diversity of species according to the season and overall climatic conditions (historical and on
the day of survey). Due to this variation, it was difficult to determine any effect from the

URBAN GreenUP
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interventions, except where a pond was added as at the Lower SuDs site. At the Lower Suds
site, the dragonflies and damselflies were provided with a habitat, so the numbers increased.
Even thorough binoculars it was difficult to see small damselflies on the Sefton Park floating
island (SP Fl), so the observations here may be less than in reality and climatic conditions may
have caused the drop in observations noted at the time of survey. At the Upper SuDs site,
water may have been flowing too fast to provide an adequate habitat. Hence, the results
were generally inconclusive, except for a positive change where a waterbody habitat was
introduced.

Overall, the insectivores appeared to show a positive change with the introduction of the
Urban green up interventions.

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
None
Economical barriers How they have been addressed
None
Social barriers How they have been addressed
None
Environmental (including COVID) How they have been addressed

Insectivore numbers highly variable due to Awareness of limitation of data
environmental factors. Ideally the

methodology would have included more

intensive surveying.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

URBAN GreenUP
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Further data analyses with comparative data sources such as shown in the table below, would
be useful to understand any impacts of the interventions on the diversity and abundances of
the insectivores observed.

Insectivores: NBS & Comparative Data Sources

N
MENAME e AR AN VEAROOLINTEIERTIONS QTR COMPRATIN DATA SOUMES ,‘z'::"‘

L

WL M green e

8 i Mieen e AUSURSES Eebss Soteas
A el rzete

e Upgwr  liwel  Upper Pt st lieepad | aend) Mimases

ooy LK Lo MRS dewis e s
Arbsata Mastag -l L

INSICTRONE ey Sgace vl Verges SauLAY routy ety e e

NFEAM

[ Miewen TN U A I

W) s TR g (RO e i e
Ut Podsany il ”. ::. ‘-"” - —.'" -
LAle Faslvgganien BN ~." ’:: "x m' ™

As the number of insectivores observed, bats and dragonflies, varied greatly with seasonal
and environmental conditions, further analyses would be helpful to distinguish patterns in
the data.

Results were very variable, but positive changes with the project were seen where a pond
habitat was added as for the Lower SuDs site and for the floating island habitat area in Sefton
Park (for the bats).

What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.19 CHO0501 Deaths related to pollution and contamination

KPI CODE KPI NAME PARTNER(S)

CHO501 DEATHS RELATED TO POLLUTION AND ©fT
CONTAMINATION

ciTty RELATED NBS

LIV All NBS

Results and Discussion

Table of results (summary, from Task 5.4)

URBAN GreenUP
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MODELLING: GI-VAL
GI-VAL results:

CHO501: Deaths

related to Overall BENEFIT
Pollution and GI-VAL BENEFITS Sub-Demo Areas Liverpool | QUANTIFICATION
Contamination
Functions Tools A B C
Provision of attractive fng rtality Redl#:oerg
opportunities for increased  walking 0.81 | 0.88 | 26.31 26.50 | lives saved per yr
exercise .
and cycling

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The GI-VAL toolkit used standard valuation techniques to assess the potential benefits
provided by green infrastructure within a defined project area. These benefits were assessed
in terms of the functions that the green infrastructure may perform, support or encourage,
depending upon the type of project.

The closest indicator by the modelling analysis program GI-VAL demonstrates a reduced
mortality from increased walking and cycling levels by 26.5% for overall Liverpool.

For further plots, please see portal:  https://ecoservr.shinyapps.io/UrbanGreenUP:
Username: ugu,; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

URBAN GreenUP
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Technical barriers How they have been addressed
The GI-VAL toolkit uses standard valuation Awareness of limitations of model
techniques to assess the potential benefits

provided by green infrastructure within a

defined project area. These benefits are

assessed in terms of the functions that the

green infrastructure may perform, support or

encourage, depending upon the type of
project.

GI-VAL could not provide a precise indicator
for this KPI.

Economical barriers How they have been addressed
n/a
Social barriers How they have been addressed
n/a
Environmental (including COVID) How they have been addressed
n/a

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Positive change in the form of a reduced mortality resulting from increased exercise. This is
used as an indicator for this KPI.

What was the impact? (positive/negative, significant/non-significant)?

Positive

Other comments

Optional: Any other relevant comments that you would like to include.

URBAN GreenUP
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Unfortunately, the modelling software available could not provide a closer indicator for this
KPI.

1.2.20 CH0502 Annual mean levels of fine PM2.5 particules

KPI CODE KPI NAME PARTNER(S)

CHO0502 ANNUAL MEAN LEVELS OF FINE PM2.5 CFTandlcc
PARTICULES

cry RELATED NBS

LIV LAcl, LAc2, LAc4, LAc8, LAc12, LAc13, LAc14, LAc17

Results and Discussion

Table of results (summary, from Task 5.4)

QUANTITATIVE: Portable photometric sampler
MODELLING: GI-Val

Quantitative monitoring data results:

QUANTITATIVE DATA SUMMARY

CHO0502: PM 2.5

%

Pre-Intervention Post-Intervention Change Area
n_ob | n_site
s s estimate sd n_obs | n_sites | estimate sd
427 22 10.1 9.9 291 30 8.0 7.4 -20.6 | Overall Liverpool
78 4 9.4 10.4 47 5 6.8 7.4 -28.2 | Sub-Demo A
277 12 11.0 10.5 150 15 8.8 7.1 -20.7 | Sub-Demo B
42 3 8.1 5.7 24 3 5.3 3.0 -35.0 | Sub-Demo C

QUANTITATIVE DATA SUMMARY

CHO0502: PM 2.5

NBS NBS Name % Change
LAc4 Urban catchment forestry -49.3
LAc8 SuDs & Rain Garden -62.6

URBAN GreenUP
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LAc12 | Pollinator verges and spaces 9.0
LAc13 | Pollinator walls/vertical -7.4
LAc14 | Pollinator roofs -57.3
LAc17 | Green filter area -13.8
QUANTITATIVE DATA SUMMARY
CHO0502: PM 2.5 Pre-Intervention Post-Intervention % Change
n_site n_ob n_site
NBS inter_code n_obs s estimate sd s s estimate sd
LAc4 Strand Tree SuDS 110 4 11.7 13.1 40 4 60 | 6.1 -49.3
LAc8 Upper Pitt St RG 30 2 9.9 13.9 2 2 2.0 0.0 -79.8
LAc8 Upper SuDS 18 2 9.2 5.5 22 2 50 | 3.0 -45.3
LAcl
2 Bott SP Aig Dr POLL 24 1 7.3 5.9 2 1 8.0 | 28 9.1
LAcl
2 Cornwallis St POLL 33 1 8.3 7.7 3 1 9.0 | 56 8.8
LAcl
3 L1 GW 30 3 5.3 2.8 70 7 81 | 87 52.0
LAcl
3 Parr St GW 15 1 11.0 7.1 42 2 6.8 7.6 -37.9
LAcl
3 St Johns GW 29 2 15.6 8.5 47 5 9.9 6.8 -36.3
LAcl
4 Royal Court GR 2 1 26.0 8.5 35 1 11.1 7.5 -57.3
LAcl
7 Lime St TREES 86 3 10.0 8.3 10 3 68 | 7.2 -31.9
LAcl
7 Stafford St TREES 50 2 8.1 6.5 18 2 84 | 75 4.3
GI-VAL results:
CH0502: PM2.5 o . BENEEIT
vera
: - -D Al
trends: GI-VAL Sub-Demo Areas Liverpool QUANTIFICATION
BENEFITS
Tools A B C
4.6 Reduced air pollution 0.0004 | 0.0017 | 0.0003 0.0000 | t/yr of PM2.5 removed

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

For intervention site names used for the quantitative data monitoring, see table below.
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FINAL KPI MBS LIVERPOOL LIVERPOOL LIVERPOOL
CODE KPIMAME Pt Mo NES NAME INTERVENTIONS: INTERVENTIONS: INTERVENTIONS:
. Sub-dema & Sub-dema B Sub-dema C
Léc1 Mew green cycle route
Lac2 Green travel route

LAcd Urban Catchment forestry

LacE Riain Garden (SU0s)

Ltz Pollinator Planting Spaces and

\erges
Lac13 Pollinator wallzfvertical
Lacid Pallinator roofs
LaciT Green fﬂii;?i::;th large
Map of monitoring locations Equipment and methodology:
. Air Quality

° —
L'vsac-:-o.

Particulate Matter

* Aeroqual handheld sensor
[pictured)

* Climatic sensor. (Kestrel)

* 2 minute point sample at specific
locations

\
\

e

Summary plot example: Vertical green wall:

Box plots showing pre and post intervention at wall and control sites; Time-line showing
installation of green wall (shading showing covid lockdown period); wind rose showing wind
direction and speeds over the monitoring period.

URBAN GreenUP
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PM 2.5 at Parr St GW
PM 2.5 {ug/m3)

21
TS
18 —_— _— @ post
15
12
9
4]
3
0
-3
Control Intervention
PM 2.5 at Parr St GW
o a O Covral
O msrvent
. U/ Ded
& E ‘c?\. {.s“
"'_I"I l»ul 'l:l I I I ’f
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Summary plot example: Pollinator roof at Royal Court:

Box plots showing pre and post intervention at wall and control sites; Time-line showing
installation of green wall (shading showing covid lockdown period); wind rose showing wind
direction and speeds over the relevant monitoring period.

PM 2.5 at Royal Court GR
PM 2.5 (ug/m3)
35

E -
30 f B rost
25
20

15

10

Control Intervention

PM 2.5 at Royal Court GR

" atabetion

)
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Wind speed (m/s)
and direction_(°)

‘.l P
= ]
| oy

These example summary plots show a reduction in the PM2.5 values with the installation of
the interventions for both the green wall and the pollinator roof. These are as reflected in
the data summary tables for these interventions (-7% and -57% respectively).

The overall data summary for the quantitative data showed clear reductions in PM2.5
particulate pollution throughout all areas of Liverpool, in particular within sub demo C at -
35%. This was followed by sub demo A at -28% and sub demo B at -20%. Over all Liverpool,
the change was calculated to be -20%.

When the effect of interventions were considered, the SuDs and rain garden surprisingly
showed high reductions (-63%), but pollinator roofs (-57%) and the urban catchment Strand
trees (-49%) were also important. The green filter trees (-14%) vertical green walls (-7%)
were also important, but the pollinator verges and spaces actually showed a slight increase
in pollution overall at 9%. From a further detailed comparison, the rain garden in the Baltic
showed a high decrease in particulate matter at -80% change, but this was based on a low
number of observations so may have been due to other external factors. The upper SuDs
water retention pond also, though, showed decreased levels of particulate pollution after the
interventions at -45%. The green walls varied in effectiveness as the Liverpool One green
wall showed an increase (52%), but the Parr Street and St Johns green walls demonstrated
decreased changes (-38% and -36% respectively). The Royal Court green roof showed a high
decrease in pollution observed at -57%. Trees acting as green filters were important
particularly on Lime Street (-32%), but Stafford trees were not as effective and even showed
anincrease of 4%. It would be interesting to see the progression as the tree canopies expand
and mature.

The GI-VAL toolkit used standard valuation techniques to assess the potential benefits
provided by green infrastructure within a defined project area. These benefits were assessed
in terms of the functions that the green infrastructure may perform, support or encourage,
depending upon the type of project.

The GI-VAL analyses showed the interventions within sub demo B reduced the PM2.5
particulate pollution the most (0.0017 t/yr), followed by sub demo A (0.0004 t/yr) then
negligible results for sub demo C and overall Liverpool.
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Overall, the results for the KPI monitoring and modelling demonstrated a reduction in PM2.5

particulate air pollutants.

For further plots, please see portal:
Username: ugu,; Password: Baltic

Conclusions and recommendations.

https://ecoservr.shinyapps.io/UrbanGreenUP:

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers

The GI-VAL toolkit uses standard valuation
techniques to assess the potential benefits
provided by green infrastructure within a
defined project area. These benefits are
assessed in terms of the functions that the
green infrastructure may perform, support or
encourage, depending upon the type of
project.

Economical barriers

None

Social barriers

None

Environmental (including COVID)

The particulate pollution was found to be
enormously impacted by if the wind direction
was from nearby industries, so the wind
speed and direction had to be considered.

Dust and debris from adjacent may have
impacted on the monitoring results.

Covid lockdowns had impact on behaviour
but not so much on particulate pollution

How they have been addressed

Awareness of limitations of model

How they have been addressed

How they have been addressed

How they have been addressed

Local climate recorded and awareness of
limitations of data emphasized.

Awareness of limitations of
methodology and timings of works.

sampling

Awareness of timings of Covid lockdowns.

URBAN GreenUP
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Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Further data analyses with comparative data sources (see table below) such as wind direction

would further understanding of the impact of the interventions, but the main indications

from the data demonstrate reductions in PM2.5 from both the site monitoring and modelling.
NBS Ref

KP1 NAME No. NBS NAME OTHER POSSIBLE COMPARATIVE DATA SOURCES

LAcl  New green cyde route Local climate Liverpoo! climate

A2 Greentrave) route ‘ocalclimate  Uyerpoot climate
tAcS Um;\ucawm\em Loeatet sromotel
ANNUAL MEAN
LEVELSOFFINE 0G5 anGarden(suDs) | tocalclimate  Uverooolclimate ™00 0%
PM2.5 PARTICULES i e :
Pollinator Planting :
W2 g res and Verges tocel climate  Liverpoo! climate

LAC13  Polinator walls/vertical  tocal climate Uverpcot climste

LAcld Pollinatar roofs ‘ocalclimate  Lverpool climate

Green filter areawith T
ind large urban trees | fac e unrnaddlun

Positive impact overall areas and over most interventions in reducing the air pollutant PM2.5
What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.21 CHO0503 Annual mean levels of fine PM10 particules

KPI CODE KPI NAME PARTNER(S)

CHO503 ANNUAL MEAN LEVELS OF FINE PM1Q CFrandicc
PARTICULES

cITy RELATED NBS

LIV LAcl, LAc2, LAc4, LAc8, LAc12, LAc13, LAc14, LAc17

URBAN GreenUP
>
GA n2 730426 iiii URBAN| JP

GREEN



D5.4: NBS implementation conclusions and recommendations. Final NBS
catalogue: Annex

238 /817

Results and Discussion

Table of results (summary, from Task 5.4)

QUANTITATIVE: Portable photometric sampler

Quantitative monitoring data results:

QUANTITATIVE DATA SUMMARY
CHO503: PM 10
Pre-Intervention Post-Intervention % Change | Area
n_site
n_obs | s estimate sd n_obs | n_sites estimate sd
10.
427 22 17.7 12.1 291 30 15.8 5 -11.0 | Overall Liverpool
78 4 16.3 12.0 47 5 128 | 75 -21.6 | Sub-Demo A
11.
277 12 18.9 12.9 150 15 16.7 -11.9 | Sub-Demo B
42 3 15.8 7.8 24 3 142 | 7.8 -9.9 | Sub-Demo C
QUANTITATIVE DATA SUMMARY
CHO0503: PM 10
NBS NBS Name % Change
LAc4 Urban catchment forestry -36.7
LAc8 SuDs & Rain Garden -27.7
LAc12 Pollinator verges and spaces 32.8
LAc13 Pollinator walls/vertical -14.1
LAc14 Pollinator roofs -49.3
LAc17 Green filter area 30.2
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QUANTITATIVE DATA SUMMARY
CH0503: PM 10 Pre-Intervention Post-Intervention % Change
n_site n_site

NBS inter_code n_obs s estimate sd n_obs s estimate sd

LAc4 Strand Tree SuDS 110 4 19.6 14.5 40 4 12.4 9.5 -36.7
LAc8 | Upper Pitt StRG 30 2 16.7 15.8 2 2 10.5 0.7 -37.1
LAc8 Upper SuDS 18 2 16.8 5.9 22 2 13.7 7.7 -18.2
LAcl

2 Bott SP Aig Dr POLL 24 1 15.0 9.0 2 1 19.5 9.2 30.0
LAcl

2 Cornwallis St POLL 33 1 14.8 8.8 3 1 20.0 7.0 35.5
LAcl

3 L1 GW 30 3 13.0 6.8 70 7 16.4 11.2 26.0
LAcl

3 Parr St GW 15 1 19.0 9.1 42 2 12.4 7.5 -34.8
LAcl

3 St Johns GW 29 2 24.0 11.7 47 5 16.0 8.6 -33.5
LAcl

4 Royal Court GR 2 1 37.5 7.8 35 1 19.0 8.9 -49.3
LAcl

7 Lime St TREES 86 3 18.6 12.8 10 3 21.7 15.8 16.7
LAcl

7 Stafford St TREES 50 2 14.5 7.4 18 2 20.8 17.4 43.7

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

For intervention site names, see table below.

FINAL KPI MBS LIVERPOOL LIVERPOOL LIVERPOOL
CODE KPINAME Pt Mo NES NAME INTERVENTIONS: INTERVENTIONS: INTERVENTIONS:
. Sub-demo & Sub-demo B Sub-demo C
L& Mew green cycle route ALL ALL ALL
LAc2 Green travel route ALL ALL ALL
Lécd Urban Catchment forestry Strand Tree SuOS
LAcS Fiain Garden [SUDs] Upper Pitt St RG

Princes fw POLL,
Princes roundabt POLL,
Ullet Rd POLL.,

Ealtic Green Route POLL.

Cormmwallis St POLL,
CHosos  FMMUAL MEANLEWELS OF FINE

PMIOPARTICULES LAat? Paollinator Planting Spaces and F'a':r'littl_sa;pe?:'l_DLI:L Top SP AigOr POLL.
\lerges Bali “ Top SP roundabt POLL,
altic Hub POLL., ;
5 Biatt 5P Aig Or POLL.
trand POLL,
W apping POLL Upper SuDSPOLL,
Lower SuDS POLL
LAc13 Paollinator wallsivertical Parr St G & JE?ES,W.GW'
LAac14 Pallinator roafs Roval Court GR
LAci? Green filver area with large Green_Filter TREES
urbantrees
Map of monitoring locations: See CH0502
*
) URBAN GreenUP
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Equipment and methodology: See CH0502

Summary plot example: Vertical green wall:

Box plots showing pre and post intervention at wall and control sites; Timeline showing
installation of green wall (shading showing covid lockdown period); wind rose showing wind
direction and speeds over the monitoring period post intervention installation:

PM 10 at Parr St GW
PM 10 (ug/m3)

30
-

25 | | B cost

20
15

10

Control Intervention

PM 10 at Parr St GW
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& o
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Wind speed (m/s)
and direction,(7) "™

Summary plot example: Pollinator roof at Royal Court:

Box plots showing pre and post intervention at wall and control sites; Timeline showing
installation of green wall (shading showing covid lockdown period); wind rose showing wind
direction and speeds over the relevant monitoring period.
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PM 10 at Royal Court GR

| B’ I I .W I

Wind speed (m/s) 0.2
and direction (%) . ) ——

N

The overall data summary table for the quantitative data shows an overall decrease of PM10
particulate pollution of the duration of the Urban GreenUP project, particularly for Sub demo
A at -21.6%. Sub demo B was found to be -11.9% and sub demo C was -9.9%. Overall
Liverpool showed a -11% change in PM10 particulate pollution.

From the separation of the interventions, pollinator roof was found to be really important
for this category at -49% reduction (see example plots), followed by the Strand tree SuDs at
-37% (urban catchment forestry. The Suds and rain garden also demonstrated an important
reduction at -28% change. The green walls had a better impact than for the PM2.5
particulates (see CH0502) but together were not so important a reduction (-14%) as other
interventions. Both the pollinator verge planting (33%) and green filter trees (30% change
throughout the Liverpool sites) showed an increase in PM10 pollutants after the
interventions were introduced. Further analyses of the data with comparative data would
be best to understand these increases.

When individual intervention sites were analysed, the Royal court green roof was the highest
reduction at -49%. The Baltic rain garden in Upper Pitt Street showed a better reduction than
the upper SuDS water retention pond site (-37% and -18% respectively). The Strand tree SuDs
or urban catchment forestry showed a reduction (-37%) when the green filter tree sites, ‘Lime
St TREES’ and ‘Stafford St TREES’ (17% and 44%) demonstrated an increase in pollution. Both
pollinator sites in the analysis showed an increase in pollution as well for this factor (Bott SP
Aig Dr POLL and Cornwallis St POLL at 30% and 36% respectively). For the green walls, the
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Liverpool One green wall showed an increase (as for PM2.5) of 26%, but the Parr St and St
Johns green walls demonstrated a reduction (see example plot) of both -34%.

Except for some pollinator planting and green filter trees, overall all areas and overall
Liverpool there was found to be a reduction in PM10 particulate pollution over the duration

of the Urban GreenUP project.

For further plots, please see portal:
Username: ugu; Password: Baltic

Conclusions and recommendations.

https://ecoservr.shinyapps.io/UrbanGreenUP:

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers

The GI-VAL toolkit uses standard valuation
techniques to assess the potential benefits
provided by green infrastructure within a
defined project area. These benefits are
assessed in terms of the functions that the
green infrastructure may perform, support or
encourage, depending upon the type of
project.

Economical barriers

None

Social barriers

None

Environmental (including COVID)

Dust and debris from adjacent works and
Covid lockdowns may have impacted on the
monitoring results.

The particulate pollution was found to be
enormously impacted by if the wind direction

How they have been addressed

Awareness of limitations of model

How they have been addressed

How they have been addressed

How they have been addressed

Awareness of limitations of sampling
methodology and covid lockdown periods.

Awareness of need to run analyses with wind
speed and direction.

* X %

* %
* 4 %

* p
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was from nearby industries, so the wind
speed and direction had to be considered.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Further data comparations with comparative data sources (as shown in table below) would
increase understanding of the impact of the interventions on this pollutant. Many increases
in pollution may also be caused by nearby work dust, proximity to nearby roads with
increased vehicular traffic levels, so further analyses would be useful to carry out.

Particulate Matter: NBS & Comparative Data
Sources (2)
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For the overall data summary for the sub demo areas and for Liverpool as a whole, a
reduction in PM10 pollutants were observed, so a positive change over the course of the
Urban GreenUP project.

What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.22 CH0504 NOx trends

KPI CODE KPI NAME PARTNER(S)
CHO504 NOx TRENDS CFT and LCC
CITy RELATED NBS

LIV LAcl, LAc2, LAc4, LAc12, LAc13, LAc14, LAcl7
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Results and Discussion

Table of results (summary, from Task 5.4)

QUANTITATIVE: Diffusion tube data
MODELLING: GI-Val

Quantitative monitoring data results:

QUANTITATIVE DATA SUMMARY
CHO0504: NO2
%
Pre-Intervention Post-Intervention Change Area

n_obs | n_sites | estimate | sd n_obs | n_sites | estimate | sd

782 31 35.9 11.7 420 30 30.5 9.6 -15.2 | Overall Liverpool

85 5 30.6 6.8 112 5 25.6 5.0 -16.3 | Sub-Demo A
289 11 44.1 11.6 143 10 36.4 10.6 -17.5 | Sub-Demo B
319 12 29.2 7.9 148 12 27.4 7.6 -6.1 | Sub-Demo C
QUANTITATIVE DATA SUMMARY
CHO0504: NO2
NBS NBS Name % Change
LAc4 Urban catchment forestry -13.7
LAc8 SuDs & Rain Garden -19.8
LAc12 Pollinator verges and spaces -7.9
LAc13 Pollinator walls/vertical -10.6
LAc14 Pollinator roofs -26.2
LAc17 Green filter area -9.7
QUANTITATIVE DATA SUMMARY
CHO0504: NO2 Pre-Intervention Post-Intervention % Change
n_ob n_site n_ob n_site

NBS inter_code s S estimate sd S s estimate sd
LAc4 | Strand Tree SuDS 87 4 40.1 9.3 57 4 346 8.7 -13.7

URBAN GreenUP

GA n2 730426

il

cieenUP



D5.4: NBS implementation conclusions and
catalogue: Annex

recommendations. Final NBS 246 / 817

LAc8 | UpperSuDS 29 2 393 | 119 44 2 315 9.2 -19.8
LAcl
2 Top SP Aig Dr POLL 101 3 29.1 5.6 20 3 26.5 5.8 -8.7
LAcl
2 Top SP roundabt POLL 34 1 23.0 5.7 7 1 21.7 5.7 -5.9
LAcl
2 Ullet Rd POLL 105 4 26.6 6.5 57 4 24.2 5.9 9.1
LAcl
2 Bott SP Aig Dr POLL 50 2 333 5.9 20 2 30.7 4.0 -8.0
LAcl
3 Parr St GW 85 5 30.6 6.8 112 5 25.6 5.0 -16.3
LAcl
3 St Johns GW 29 2 39.0 | 129 36 2 327 | 112 -16.2
LAcl
3 L1GW 89 3 38.8 8.7 17 3 39.1 8.3 0.7
LAcl
4 Royal Court GR 4 1 54.7 8.0 32 1 40.4 12.3 -26.2
LAcl
7 Lime St TREES 169 6 467 | 117 18 5 42.2 7.7 -9.7
GI-VAL results:
CHO0504: NO2 trends: Overall BENEFIT
Sub-Demo Areas .
GI-VAL BENEFITS Liverpool QUANTIFICATION
Tools A B C
4.6 Reduced air pollution 0.0001 | 0.0006 | 0.0001 0.0008 | t/yr of NO2 removed

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The GI-VAL toolkit used standard valuation techniques to assess the potential benefits
provided by green infrastructure within a defined project area. These benefits were assessed
in terms of the functions that the green infrastructure may perform, support or encourage,
depending upon the type of project.

The GI-VAL analyses indicated that the interventions overall Liverpool reduced the air
pollutant NO2 the most at 0.0008t/yr, with sub demo B showing the most reduced levels of
NO2 (0.0006 t/yr) out of the sub demo areas.

For intervention site names used in the quantitative data, see table below.
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FINAL KPI MBS LIWVERPOOL LIWVERPOOL LIWVERPOOL

CODE EPIMAME et Mo NES NAME INTERMENTIONS: INTERMENTIONS: INTERMENTIONS:
. Sub-demo & Sub-demo B Sub-demo C
Léc1 Mew green cucle raute
LAcz Green travel route

LAcd Urban Catchment forestry

LAcT2 Pollinator Planting Spaces and
Verges

CHO504 MNO: TRENDS

Lacl3 Pallinator wallzivertical
Lacid Fallinator roofs
LacT? Green filer area with large

urbantrees

Map of monitoring locations: See CH0502
Equipment and methodology:

Air Quality

Nitrogen dioxide

* Diffusicn tubes (pictured)
* Lot in sity for 3 manth 1o absorb Nitregen diaxide
* Laboratory analysis

Summary plot example: St Johns Green wall

Box plots showing pre and post intervention at wall and control sites; Timeline showing
installation of green wall (shading showing covid lockdown period);

URBAN GreenUP
GA n2 730426 weAN| JP




D5.4: NBS implementation conclusions and recommendations. Final NBS 248/ 817
catalogue: Annex

NO2 at St Johns GW
NO2 (ug/m3)
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Control Intervention
NO2 at St Johns GW
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Summary plot example: Ullet road pollinator and tree planting site

Box plots showing pre and post intervention at wall and control sites; Time-line showing
installation of green wall (shading showing covid lockdown period);
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NO2 at Ullet Rd POLL
NO2 (ug/m3)
35
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Intervention

NO2 at Ullet Rd POLL

The overall data summary showed a reduction in Nitrogen dioxide (NO2) over the duration
of the Urban GreenUP project, particularly for sub demos A and B (116.5% and -17.5%
respectively). Overall Liverpool showed a -15.2% change in NO2 levels.

With respect to interventions, pollinator roof was most important (-26%) followed by the
Suds and rain garden (-19.8% overall), in this case the Upper SuDs site in sub demo C (-20%).
The Urban catchment forestry site (Strand tree SuDs at -13.7%), and green walls (-10.6%) also
showed important reductions. An example plot is shown for the St Johns green wall site. The
Green filter area trees (on Lime Street) and the pollinator verges also demonstrated
reductions in Nitrogen dioxide (-9.7% and -7.9% respectively).

A further detailed comparison of the intervention sites within the data summaries showed
within the pollinator verge sites that the Aigburth Drive plantings at the top and base of
Sefton Park demonstrated -9% and -8% reductions respectively, but that the Ullet road
planting (Ullet Rd POLL) had the most effect at -9% (see plot shown). The smallest reduction
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was for the roundabout at the top of Sefton Park at -6%. These planting areas comprised
tree planting in addition to wildflower planting, which may have affected the reduction of
this pollutant. For the green wall sites, the Liverpool One site showed a small increase of
NO2 at 1%, but both the Parr Street and St Johns green walls showed -16% change in NO2
levels.

Overall reductions in NO2 were observed and calculated for all intervention sites, all areas
and overall Liverpool.

For further plots, please see portal: https://ecoservr.shinyapps.io/UrbanGreenUP:
Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The GI-VAL toolkit uses standard valuation Awareness of limitations of model
techniques to assess the potential benefits
provided by green infrastructure within a
defined project area. These benefits are
assessed in terms of the functions that the
green infrastructure may perform, support or
encourage, depending upon the type of

project.

Economical barriers How they have been addressed
None

Social barriers How they have been addressed
None

Environmental (including COVID) How they have been addressed

Some, due to lab shutdown in Covid Awareness of data limitations
lockdown.

URBAN GreenUP
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Covid Lockdowns also caused changes in
travel behaviour, so may have impacted on
the amount of pollutant recorded.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Further data comparations with comparative data sources (as in table below) would further
understanding of the actual impact of the interventions on this pollutant.

Nitrogen Dioxide: NBS & Comparative Data Sources
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Positive NO2 reductions over all Liverpool and particularly for sub demos A and B were shown
for both the data summaries and modelled GI-VAL data.

What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.23 CHO505 SOx trends

KPI CODE KPI NAME PARTNER(S)
CHO505 Sox TRENDS CFT and LCC
CITy RELATED NBS

LIV LAcl, LAc2, LAc17

Results and Discussion

Table of results (summary, from Task 5.4)

URBAN GreenUP
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QUANTITATIVE: Diffusion tube data [STOPPED EARLY]: Advised to stop data collection due to
negligible results

MODELLING: GI-Val
GI-VAL results:

CHO0505: SO2 trends: Sub-D A Overall BENEFIT
GI-VAL BENEFITS ub-bemo Areas Liverpool | QUANTIFICATION
Tools A B C
4.6 Reduced air pollution 0.0000 0.0001 0.0000 0.0001 | t/yr of SO2 removed

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The GI-VAL toolkit used standard valuation techniques to assess the potential benefits
provided by green infrastructure within a defined project area. These benefits were assessed
in terms of the functions that the green infrastructure may perform, support or encourage,
depending upon the type of project.

Gl-Val results showed that the interventions had an overall reduction of SO2 pollution,
particularly in Sub demo B at 0.0001 t/yr

The quantitative data showed very low results for Sulphur dioxide, so monitoring stopped
very early on in the project.

For further plots, please see portal:  https://ecoservr.shinyapps.io/UrbanGreenUP:
Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The GI-VAL toolkit uses standard valuation Awareness of limitations of model
techniques to assess the potential benefits
provided by green infrastructure within a
defined project area. These benefits are
assessed in terms of the functions that the
green infrastructure may perform, support or
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encourage, depending upon the type of
project.

Economical barriers How they have been addressed

None

Social barriers How they have been addressed

None

Environmental (including COVID) How they have been addressed

None

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Very little quantitative data were available due to being advised to stop early. Data collection
stopped well before any interventions were installed.

SO2 reduction shown by GI-VAL for all the interventions over all Liverpool and for sub demo
B.

What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.24 CHO508 Run-off mitigation/ mitigation through cooling and
sequestration

KPI CODE KPI NAME PARTNER(S)

CHO0508 RUN-OFF MITIGATION/ MITIGATION ~ CFT with UMU
THROUGH COOLING AND SEQUESTRATION

cry RELATED NBS

URBAN GreenUP
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LIV All NBS

Results and Discussion

Table of results (summary, from Task 5.4)

MODELLING: GI-VAL
N-Crat model not possible/inconclusive

GI-VAL results:

CHO0508:
Mitigation
through GI-VAL BENEFITS Sub-Demo Areas Overall
Liverpool
cooling and
sequestration
Functions Tools A B C BENEFIT
GVA value MONETISATION
1.1 Reduced
building
Shelter from wind energy GVA value 15049.7 0.0 0.0 0.0 £
consumption
for heating
1.5 Reduced
Cooling through building
shading and evapo- | energy GVA value 211.6 670.7 0.0 882.4 £
transpiration consumption
for cooling
Total Climate
Change
benefit 15261.3 670.7 0.0 | 8824 £
monetisation:
CHO0508:
Mitigation
through
. g GI-VAL BENEFITS Sub-Demo Areas o_verall |
cooling and Liverpool
sequestratio
n
) Other BENEFIT
Functions Tools economic A B C MONETISATIO
value N
1.2 Avoided
carbon
ferrz:lsnons Other
Shelter from wind o economic 255.7 0.0 0.0 0.0 £
building
value
energy
saving  for
heating
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1.6 Avoided
carbon

Cooling through emissions Other
from

shading and evapo- economic 6.1 19.3 0.0 25.4 £

- building
transpiration value
energy

saving  for

cooling

1.7 Carbon Other
Carbon storage and | (o tered | economic 164.6 632.0 115.4 | 9425 £
sequestration

by trees value

1.8 Carbon

sequestered Other 33389
Carbon storage and . .
- rag through economic 7207.6 7207.6 | 33389.2 £
questration 2

other land value

use change

Total Climate

Change
benefit 7634.0 7858.9 | 33504.6 34357. £

monetisation 1

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The GI-VAL toolkit used standard valuation techniques to assess the potential benefits
provided by green infrastructure within a defined project area. These benefits were assessed
in terms of the functions that the green infrastructure may perform, support or encourage,
depending upon the type of project. Non- significant values were obtained for benefit
monetisations for avoiding damage from wind and storms, reduction of urban heat island
effect. Some output could only be gained for one of GVA value or ‘Other Economic value’.
The simplified table is as shown above.

The GI-VAL analyses for the impact of the interventions found positive Climate change benefit
monetisations throughout where analyses were possible: a total of £882 ‘GVA’ and £34357
‘other economic value’ for overall Liverpool. Sub demo A produced the highest GVA value
benefit for reduced building energy consumption for heating (£15050), but sub demo C
produced the highest benefit for the ‘other economic value’ factor ‘carbon sequestered
through other land use change’ at £33389. Overall Liverpool showed the highest benefit
amount for Carbon sequestered by trees at £943.

The factor ‘Shelter from the wind’ assessing reduced building and carbon emissions for
heating consumption was best for Sub demo A at £256, but in terms of cooling energy
consumption, sub demo B and overall Liverpool were the most important (£19.3 and £25
respectively). In terms of sub demo areas, for carbon sequestration by trees, sub demo B
interventions had the most impact at £632 (also see CH0104 Carbon sequestration), but in
terms of other land use change, carbon sequestration savings were most important for sub
demo C (and overall Liverpool) at £33389.
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For further plots, please see portal:  https://ecoservr.shinyapps.io/UrbanGreenUP:
Username: ugu,; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The GI-VAL toolkit uses standard valuation Awareness of limitations of models
techniques to assess the potential benefits

provided by green infrastructure within a

defined project area. These benefits are

assessed in terms of the functions that the

green infrastructure may perform, support or

encourage, depending upon the type of

project.

N-Crat modelling software was found to
produce inconclusive results for the scale of
interventions

Economical barriers How they have been addressed
n/a
Social barriers How they have been addressed
n/a
Environmental (including COVID) How they have been addressed
n/a

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Positive effect of all interventions in all sub demo areas and overall Liverpool were found for
the Climate Change benefit monetisations.

URBAN GreenUP
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What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.25 CHO509 Energy savings

KPI CODE KPI NAME PARTNER(S)
CHO509 ENERGY SAVINGS CFT with LIMU
city RELATED NBS

LIV All NBS

Results and Discussion

Table of results (summary, from Task 5.4)

MODELLING: GI-VAL
Also see data in CHO508-Mitigation through cooling and sequestration
GI-VAL results:

CHO0509: Energy

Savings: GI-VAL Sub-Demo Areas Overall
Liverpool
BENEFITS
Tools GVA A B C BENEFIT
value MONETISATION
7.3 Savings from reduced | - GVA | 199696 8 | 199686.8 | 56713.1 | 56713.1 ¢

absenteeism from work value

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

URBAN GreenUP
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The GI-VAL toolkit used standard valuation techniques to assess the potential benefits
provided by green infrastructure within a defined project area. These benefits were assessed
in terms of the functions that the green infrastructure may perform, support or encourage,
depending upon the type of project.

GI-VAL analyses show high GVA values for all sub demo areas and overall Liverpool,
particularly for sub demo A and B areas (£199686.8 and £199686.8 respectively), for savings
from reduced absenteeism from work. Other positive monetised benefits can be seen in
CHO0508.

For further plots, please see portal:  https://ecoservr.shinyapps.io/UrbanGreenUP:
Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
The GI-VAL toolkit uses standard valuation Awareness of limitations of model
techniques to assess the potential benefits

provided by green infrastructure within a

defined project area. These benefits are

assessed in terms of the functions that the

green infrastructure may perform, support or

encourage, depending upon the type of

project.

Economical barriers How they have been addressed

n/a

Social barriers How they have been addressed

n/a

Environmental (including COVID) How they have been addressed

n/a

URBAN GreenUP
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Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Positive monetisation benefits can be seen for all areas with GI-VAL.

What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.26 CHO0510 Increase in property value

KPI CODE KPI NAME PARTNER(S)
CHO510 INCREASE IN PROPERTY VALUE VeI
CITy RELATED NBS

LIV All NBS

Results and Discussion

Table of results (summary, from Task 5.4)
MODELLING: GI-VAL

SOCIO-ECONOMIC : Data in CH1004-Land and Property price change.
GI-VAL results:

CHO510:
Increase
. GI-VAL Overall
n BENEFITS Sub-Demo Areas Liverpool
property
value
. Other
Functions Tools economic A B C BENEFIT
value MONETISATION
3.1
:s:xitnit for Willingness to Other
ity payforaview | economic | 426551.2 | 1258325.9 | 1389427.7 | 1024768.2 £
cohesion and
. of urban value
pride
green space
Catalyst- for 3.2 Increase Other
community : .
. in economic n.a. n.a. n.a. n.a. £
cohesion and .
; volunteering value
pride
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Total Place &
GI-VAL Communities
BENEEITS benefit 426551.2 1258325.9 | 1389427.7 1024768.2 £
monetisation
rS:et:]mg Ifor 51
rzleiideernti:ﬁ Y€ | Residential Land and
and land and | property 10647693.3 | 19492758.4 | 10565155.7 | 12236330.1 £
. property value
commercial .
. values uplift
properties
11.2
Employment Land and
Land
supported by | property n.a. n.a. n.a. n.a. £
management
land value
management

Socio-economic data: please see report 3 (SE-REPORT_3_WP5-KPI
CH1004_Housing_prices_NBS-Report) and see CH1004.

House Prices Otterspool Sefton Park Baltic Triangle
2008 (baseline average price) £215,053.57 £155,730.86 £163,713.17
2019 (pre-installation) reported £230,229.13 £218,412.50

crimes £130,652.08
2020 (post-installation) reported £248429.67 £223,722.25

crimes £139,276.29
% change (2019-2020) +7.9% +7.0% +6.8%

% change 2008-2020 +15.5% +50% -15%

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The GI-VAL toolkit used standard valuation techniques to assess the potential benefits
provided by green infrastructure within a defined project area. These benefits were assessed
in terms of the functions that the green infrastructure may perform, support or encourage,
depending upon the type of project.

The GI-VAL modelling produced positive monetary benefits for all areas for a willingness to
pay for a view of urban green space (sub demo C the most important at £1389427.7), and
land and property value increases for residential land (sub demo B the most important at
£19492758.4).

Socio-economic data: please see report 3 (SE-REPORT_3_WP5-KPI
CH1004_Housing_prices_NBS-Report).

For further plots, please see portal:  https://ecoservr.shinyapps.io/UrbanGreenUP:
Username: ugu; Password: Baltic
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Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The GI-VAL toolkit uses standard valuation Awareness of limitation of model
techniques to assess the potential benefits

provided by green infrastructure within a

defined project area. These benefits are

assessed in terms of the functions that the

green infrastructure may perform, support or

encourage, depending upon the type of

project.

Land values unable to be accessed in the Awareness of limitations of data available
same way as property value/ sales.

Economical barriers How they have been addressed
n/a
Social barriers How they have been addressed
n/a
Environmental (including COVID) How they have been addressed
n/a

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

A positive monetized benefit of all the interventions added to each area was calculated using
GI-VAL.

Socio-economic data: please see report 3 (SE-REPORT_3_WP5-KPI
CH1004_Housing_prices_NBS-Report) and see CH1004. This report found that it is not
possible for demonstrate that the Urban GreenUP interventions led to any increases in
property prices.

URBAN GreenUP
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Hence the KPI can only have an inconclusive result.
What was the impact? (positive/negative, significant/non-significant)?

Inconclusive

1.2.27 CHO511 Value of air quality improvements

KPI CODE KPI NAME PARTNER(S)

CHO511 (Gl VAL TO CALCULATE THE) VALUE OF AIR  CFTwithUMU
QUALITY IMPROVEMENTS

cITy RELATED NBS

LIV All NBS

Results and Discussion

Table of results (summary, from Task 5.4)

MODELLING: EcoServR, GI-VAL;
Also refer to CHO513-Total monetary value of urban forests including air quality
N-Crat model not possible/inconclusive

EcoServR results:

EcoServR: CHO511: Air quality improvements % Change
sub demo A Air.purification 3.1
sub demo B Air.purification 1.6
sub demo C Air.purification -0.1
Overall Liverpool Air.purification 0.0

EcoServR: CHO511: Air quality improvements

NBS NBS Name % Change
lac4 Urban catchment forestry
lac5 shade trees 1.4
lace cooling trees 8.4
i URBAN GreenUP
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lac8 SuDs & Rain Garden -1.6
Pollinator verges and
lac12 spaces 10.5
lac13 Pollinator walls/vertical 15.0
lacl4 Pollinator roofs 31.2
lacl6 Floating gardens 12175.5
lacl7 Green filter area 16.3
EcoServR: CHO511: Air quality improvements
Pollinator walls/vertical radius (m) % Change
L1 GW 20 0.0
Parr St GW 20
St Johns GW 20
L1 GW 100 0.0
Parr St GW 100 5.5
St Johns GW 100 54.5
EcoServR: CHO511: Air quality improvements
SuDs & Rain Garden radius (m) % Change
Upper Pitt St RG 20 5.5
Upper SuDS 20 -8.1
Lower SuDS 20 -4.0
Upper Pitt St RG 100 4.6
Upper SubDS 100 -5.2
Lower SuDS 100 -2.6
EcoServR: CHO511: Air quality improvements
NBS NBS Name radius (m) % Change
lacd Urban catchment forestry 20
lac5 shade trees 20 1.7
i URBAN GreenUP
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lac6 cooling trees 20 10.0
lacl7 | Green filter area 20 21.7
lac4 Urban catchment forestry 100
lac5 shade trees 100 1.1
lac6 cooling trees 100 6.8
lacl7 | Green filter area 100 11.0

EcoServR: CHO511: Air quality improvements
Floating gardens radius (m) % Change
SPL FI 20 0.2
Wapping FI 20
SPL FI 100 0.1
Wapping Fl 100 36526.2

EcoServR: CHO511: Air quality improvements

Sub Demo Area Pollinator verges and spaces radius (m) % Change
A Baltic Hub POLL 20 0.6
A Baltic POLL 20 17.4
A Cornwallis St POLL 20 12.1
A Park Lane POLL 20 0.0
A Pitt St POLL 20 2.9
A Strand POLL 20 13.3
A Wapping POLL 20
C Bott SP Aig Dr POLL 20 1.5
C Lower SuDS POLL 20 -3.7
C Princes Av POLL 20 6.8
C Princes roundabt POLL 20 2.7
C Top SP Aig Dr POLL 20 2.0
C Ullet Rd POLL 20 2.5
C Upper SuDS POLL 20 -7.4
A Baltic Hub POLL 100 1.8

* %
* 4 *
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A Baltic POLL 100 8.6
A Cornwallis St POLL 100 9.3
A Park Lane POLL 100 0.1
A Pitt St POLL 100 2.9
A Strand POLL 100 31.3
A Wapping POLL 100 177.1
C Bott SP Aig Dr POLL 100 0.6
C Lower SuDS POLL 100 -2.2
C Princes Av POLL 100 4.1
C Princes roundabt POLL 100 1.9
C Top SP Aig Dr POLL 100 1.0
C Ullet Rd POLL 100 1.0
C Upper SuDS POLL 100 -4.8
GI-VAL results:
CHO511: Value
AQ
improvements: Sub-Demo Areas 3::::2°| Sub-Demo Areas :.)iz:::gol
GI-VAL
BENEFITS
Other
GVA . BENEFIT
Tools value | A B c ec\‘/’glﬂr:'c A | B |C MONETISATION
. Other
;‘)'jlution"ed”ced | GVA | 956.6 | 3672.5 | 670.6 | 5476.89 economic | na. | na. | na. | na ¢

For further plots, please see portal: https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu;

Password: Baltic

Discussion of results: comment all relevant information to put in context the results from the table:
Local considerations, trends, evolution, differences between NBSs, etc. Include other relevant material
if necessary: maps, graphs, photos, etc.

* X %

* %
* 4 %

* p
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The EcoServR model assessed the air purification mitigation by vegetation in the following way.
Vegetation can trap particulate matter and other airborne pollutants and therefore improve air
quality locally. Using the aspect, the model assigned relative scores (0-100) to habitat types from the
natural capital baseline based on their relative capacity to trap pollutants and improve air quality.
Tall, dense vegetation (especially evergreen) scored the highest. Therefore, the best habitats for this
service were woodland (especially coniferous), with scrubland and other semi-natural habitats scoring
lower. Built-up areas were considered to have a score of 0. Because the benefits that a habitat
provides may be felt a certain distance away from the habitat itself, focal statistics summed the scores
at A) a short (20 m) and B) local (100 m) range. The two were then combined (summed) to produce
the final capacity map. Patches smaller than 100 m2 were removed as they are unlikely to provide
the service to any meaningful extent. Raw units do not represent a biophysical value. A rescaled (0-
100) version was provided where 100 is the highest capacity in the area mapped.

EcoServR model found a positive reduction in air pollution for all areas, in particular sub demo A
(3.1%) and sub demo B (1.6%), but except for sub demo C (-0.1%). EcoServR does not take account
of the addition of SuDs systems and so penalised the loss of woodland * and the loss of other habitat
for the SuDs in Otterspool Woods. In additions, the scores are so low at Wapping floating island that
the large percentage change is not very meaningful.

From a more detailed breakdown of the effect of the interventions by the EcoServR model, floating
gardens showed an extremely high percentage change of 12176% Further investigation into how the
model applies the habitat codes is needed to further understand this high percentage change. The
SuDs and rain garden category produced a negative change*. Positive changes were found for the
pollinator sites: pollinator roofs (31.2%), pollinator walls (15%), and pollinator verges (10.5%), as well
as for the tree interventions: green filter area(16.3%), shade trees (1.4%), and cooling trees (8.4%).

For the green walls, not all percentage changes could be calculated, but St Johns wall showed a 55%
change, Parr Street a 6% positive change. With regards to the Suds and rain garden, the SuDs (Upper
and Lower) showed a negative result as expected in EcoServR*, but the rain garden showed the most
important improvement at 5.5% at 20m or 4.6% at 100m radius. As expected, the green filter area
trees showed the most important result within the tree-based interventions (21.7% at 20m, 11.0% at
100m), but all showed a positive change. Within the floating gardens category, both showed a positive
change, with an extreme change for Wapping dock as previously mentioned. For the pollinator
verges, the Wapping dock pollinator site (Wapping POLL) showed the best positive change at a 100m
radius (177%), followed by Strand POLL (13% at 20m, 31% at 100m), Baltic POLL (the pollinator pillars
at 17% at 20m, 9% at 100m) and Cornwallis POLL (12% at 20m, 9% at 100m). The remainder all
generally showed positive results.

The GI-VAL toolkit used standard valuation techniques to assess the potential benefits provided by
green infrastructure within a defined project area. These benefits were assessed in terms of the
functions that the green infrastructure may perform, support or encourage, depending upon the type
of project.

The GI-VAL analyses found the positive monetary savings from reduced air pollution for all areas, in
particular sub demo B (£3672.5), but also for Sub demo A, C and overall Liverpool (£956.6, £670.6 and
£5476.89 respectively).

* %
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Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The GI-VAL toolkit uses standard valuation Awareness of limitations of models
techniques to assess the potential benefits

provided by green infrastructure within a

defined project area. These benefits are

assessed in terms of the functions that the

green infrastructure may perform, support or

encourage, depending upon the type of

project.

*EcoServR does not take drainage systems or
SuDs into account and penalizes any loss of
woodland.

N-Crat modelling software was found to
produce inconclusive results for the scale of
interventions

Economical barriers How they have been addressed
n/a
Social barriers How they have been addressed
n/a
Environmental (including COVID) How they have been addressed
n/a

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Positive percentage changes in air purification were found for all areas (except sub demo C
due to model characteristics) and positive monetary impacts found for reduced air pollution
using GI-VAL

URBAN GreenUP
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What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.28 CH0512 Value of air pollution reduction

KPI CODE KPI NAME PARTNER(S)
CHO512 VALUE OF AIR POLLUTION REDUCTION CFT with UMU
city RELATED NBS

LIV All NBS

Results and Discussion

Table of results (summary, from Task 5.4)

MODELS: Gl-Val: No data possible as expertise left project
N-Crat model not possible/inconclusive

Please see other KPIS: CHO513 -Total monetary value of urban forests including air quality
(Unit €/m2) and CHO511 Value of air quality improvements (unit €)

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

n/a

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

URBAN GreenUP
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Lack of expertise to upgrade model. KPI unable to be calculated.

N-Crat modelling software was found to Awareness of model limitations.
produce inconclusive results for the scale of
interventions

Economical barriers How they have been addressed
n/a
Social barriers How they have been addressed
n/a
Environmental (including COVID) How they have been addressed
n/a

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Unknown as KPI impossible to assess due to lack of necessary models and expertise.

What was the impact? (positive/negative, significant/non-significant)?

Unknown

1.2.29 CHO0513 Total monetary value of urban forests including air quality

KPI CODE KPI NAME PARTNER(S)

CHO513 TOTAL MONETARY VALUE OF URBAN CFTwithUMU
FORESTS INCLUDING AIR QUALITY

cITy RELATED NBS

LIV All NBS

Results and Discussion

Table of results (summary, from Task 5.4)

URBAN GreenUP
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MODELLING: GI-VAL
Also refer to CH0511-Value of air quality improvements
N-Crat model not possible/inconclusive

GI-VAL results:

CHO0513:
Value GI-VAL Overall
urban BENEFITS Sub-Demo Areas Liverpool
forests
Other
Functions Tools economic | A B C BENEFIT
value MONETISATION
Provision  of 4.2 Reduced
attractive mortality from Other
- increased economic | 18304628 | 18713431 | 597015437 | 599573041 £
opportunities :
. walking  and value
for exercise R
cycling
Tourism 8.1  Tourism GVA
attraction expenditure value 9979926 9979926 9979926 9979926 £
8.2
Tourism Employment GVA 10329224 | 10329224 | 10329224 | 10329224 £
attraction supported by value
tourism
9.1
Provision of | Recreational Other
recreation value for use | economic 1985590 1985590 1985590 1985590 £
opportunities by local value
population
10.1
Provision  of Willingness fto Other
recreation p?yt tion 0: economic 0 2 99 72 £
opportunities protection 0 value
enhancement
of biodiversity

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The GI-VAL toolkit used standard valuation techniques to assess the potential benefits
provided by green infrastructure within a defined project area. These benefits were assessed
in terms of the functions that the green infrastructure may perform, support or encourage,
depending upon the type of project.

The GI-VAL model found monetary benefits for green spaces such as for increased active
travel, tourism expenditure and employment, recreational use and willingness to pay for
protection of biodiversity. These were found for all areas and overall Liverpool. Of particular
importance were sub demo C and overall Liverpool for active travel (£597,015,437 and
£599,573,041 respectively).

* %
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For further plots, please see portal:  https://ecoservr.shinyapps.io/UrbanGreenUP:
Username: ugu,; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The GI-VAL toolkit uses standard valuation Awareness of limitation of models
techniques to assess the potential benefits

provided by green infrastructure within a

defined project area. These benefits are

assessed in terms of the functions that the

green infrastructure may perform, support or

encourage, depending upon the type of

project.

N-Crat modelling software was found to
produce inconclusive results for the scale of
interventions

Economical barriers How they have been addressed
n/a
Social barriers How they have been addressed
n/a
Environmental (including COVID) How they have been addressed
n/a

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Positive monetary benefits found for related factors and for the value of the project
interventions for all sub demo areas and overall Liverpool.

URBAN GreenUP
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What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.30 CH0602 Benefits from interventions

KPI CODE

CHO0602

cry

LIV

KPI NAME

BENEFITS FROM INTERVENTIONS

RELATED NBS

All NBS

Results and Discussion

Table of results (summary, from Task 5.4)

MODELLING: GI-VAL

PARTNER(S)

UOL/UOM

SOCIO-ECONOMIC: See other KPIs and combined report on KPI CH1005 New Business,
CH1002 Job Creation, CH0602 Benefits of NBS Interventions and CH0703 Social Learning

GI-VAL results:

opportunities

biodiversity

Sub-
. Dem Overall BENEFIT
CHO0602: Benefits
. GI-VAL BENEFITS o Liverpo QUANTIFICATI
from Interventions Area ol ON
S
Functions Tools A B C
Provision of 10.1 Willingness to pay for Ha of land w/
recreation protection or enhancement of | 0.00 | 0.00 | 0.16 0.16 biodiversity value

added

Socio-Economic data:

Please see Report 4 (SE-REPORT 4 WP5-KPI

CH1005 New

Business_ CH1002 Job Creation_CH0602 Benefits of NBS Intervention_CH0702 Social

Learning).

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The GI-VAL toolkit used standard valuation techniques to assess the potential benefits
provided by green infrastructure within a defined project area. These benefits were assessed
in terms of the functions that the green infrastructure may perform, support or encourage,
depending upon the type of project.

* %
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The GI-VAL results indicate an increase of land possible to increase biodiversity and an
increase in willingness to pay for the protection and enhancement of this land. This is
particularly shown for sub demo C at 0.16 Ha of land with biodiversity value added. Overall
Liverpool also showed 0.16 Ha of land had been added for this output.

Socio-Economic data: Please see Report 4 (SE-REPORT_4_WP5-KPI CH1005 New
Business_ CH1002 Job Creation_CH0602 Benefits of NBS Intervention_CH0702 Social
Learning).

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The GI-VAL toolkit uses standard valuation Awareness of limitations of model
techniques to assess the potential benefits
provided by green infrastructure within a
defined project area. These benefits are
assessed in terms of the functions that the
green infrastructure may perform, support or
encourage, depending upon the type of

project.

Economical barriers How they have been addressed
n/a

Social barriers How they have been addressed
n/a

Environmental (including COVID) How they have been addressed

Impacts on number of face-to-face surveys Online interviews and postal surveys became
due to Covid restrictions the focus of the Socio-economic
investigations

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

URBAN GreenUP
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Yes, a positive impact of the benefits from the addition of the interventions.

Socio-Economic data: Please see Report 4 (SE-REPORT_4_WP5-KPI CH1005 New
Business_CH1002 Job Creation_CH0602 Benefits of NBS Intervention_CHO0702 Social
Learning): Perceptions of NBS/greenspace quantity, quality, and accessibility in the city
centre among interviewees were negative. There are concerns over a lack of inter-
connectivity between spaces and the impact this has on the mental and physical health of
city centre dwellers. There is also concern regarding NBS/greenspace inequities in the city as
a whole, with the South possessing more high-quality spaces than the North..

Conflicting indications were found, so this KPI is assumed to be inconclusive.
What was the impact? (positive/negative, significant/non-significant)?

Inconclusive

1.2.31 CHO703 Social learning

KPI CODE KPI NAME PARTNER(S)
CHO703 SOCIAL LEARNING UOL/UOM
cITy RELATED NBS

LIV All NBS

Results and Discussion

Table of results (summary, from Task 5.4)

NON-TECHNICAL: Nature4Health (N4H), Webinar audience numbers

SOCIO-ECONOMIC: Data within other KPIS. Also refer to report 'Analysis of NBS in Liverpool'
which assesses CH0403-Green Space Accessibility, CH0702 Citizen Participation, CH0703
Social Learning, CHO705 Engagement with NBS and CH0904 Health Quality Perception. See
also other KPIs and combined report on KPI CH1005 New Business, CH1002 Job Creation,
CH0602 Benefits of NBS Interventions and CHO703 Social Learning.

Non-technical: Nature for Health data:

CHO0703-Social Learning: Nature for Health Non-Technical

Mental Well-being WEMWBS | Total number Change in
scores** of participants Before After points % change

Community Forest Trust (2018)
Natured4Health: Impact Report 1936 47.6 53.8 6.2 13

* %
* 4 *
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St. Margaret's, Toxteth 16 429 53.8 10.9 25.5
St. Michaels in the City 11 46.5 51.9 5.4 11.5
Totals adjacent to UGU NBS 27 44.7 52.9 8.2 18.2
**Warwick-Edinburgh Mental Wellbeing Scale: https://warwick.ac.uk/fac/sci/med/research/platform/wemwbs/
Non-technical: Event participant numbers for Liverpool
Urban GreenUP Liverpool partner meetings and events
Sum of Size of audience
Visit (one
Conferenc to one Public
Year e Meeting Fairs meeting) Workshop | lecture Other TOTALS
2017 660 130 0 2 120 0 0 912
2018 550 121 200 0 562 0 0 1433
2019 820 185 500 11 244 0 0 1760
2020 50 84 0 0 100 0 0 234
2021 196 1 0 0 124 165 220 706
2022 0 85 0 0 0 80 0 165
TOTALS 2276 606 700 13 1150 245 220 5210

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT_1_ WP5-
KPI CHO403-CH0904-CH0702-CHO703-CHO705-Final) and Report 4 (SE-REPORT_4_WP5-KPI
CH1005 New Business_CH1002 Job Creation_CH0602 Benefits of NBS Intervention_CH0702
Social Learning).

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The Non-technical data for Nature for Health comprised results from participant surveys
during a twelve-week horticultural therapy course targeting ‘hard to reach’ people from
areas of need. This course aimed to improve mental and physical wellbeing through
gardening and growing food. More information can be found in the 2018 Community Forest
Trust Nature4Health impact report.

* %
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Mental Well-Being
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5t Margaret's 5t Michael's

The Nature for Health participants in horticultural therapy reported an increased sense of
mental well-being during the course.

The non-technical data from event audience numbers were calculated from any events or
webinars based in Liverpool. These data showed that these events reached at least 5000
participants.

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT_1_WP5-
KPl CH0403-CH0904-CH0702-CH0703-CHO705-Final) and Report 4 (SE-REPORT_4_WP5-KPI
CH1005 New Business_CH1002 Job Creation_CH0602 Benefits of NBS Intervention_CH0702
Social Learning).

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
n/a
Economical barriers How they have been addressed
n/a
Social barriers How they have been addressed

URBAN GreenUP
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n/a
Environmental (including COVID) How they have been addressed
Impacts on number of face-to-face surveys Online interviews and postal surveys became

due to Covid restrictions the focus of the Socio-economic
investigations

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Positive impact of learning through horticultural therapy on mental well-being. The
participant numbers showed a reach for the project of at least 5000 participants.

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT_1_ WP5-
KPl CH0403-CH0904-CH0702-CH0703-CHO705-Final) and Report 4 (SE-REPORT_4_WP5-KPI
CH1005 New Business_CH1002 Job Creation_CH0602 Benefits of NBS Intervention_CH0702
Social Learning). Also see CH0702. An insight from report 4 is: Many interviewees believe
that urban greening has a beneficial impact on business rates, and the mental wellbeing of
workers, visitors, and urban dwellers alike. Those involved in the implementation of specific
NBS interventions illustrated that the public response to theirimplementation has been more
positive than what had been perhaps expected. This suggest that community buy-in for
projects already exists. However, there are concerns amongst local people over the degree
of impact small-scale interventions can have upon large-scale urban sustainability issues. By
reducing urban greening interventions to solution providers, some interviewees warned that
this simultaneously risks oversimplifying the complexity of sustainability issues and
overselling the transformative power of nature.

Overall there were positive indications for this KPI.
What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.32 CHO0702 Citizen perception

KPI CODE KPI NAME PARTNER(S)
CH0702 CITIZEN PERCEPTION uoL/uom
ciTty RELATED NBS

LIV All NBS
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Results and Discussion

Table of results (summary, from Task 5.4)

MODELLING: GI-VAL
NON-TECHNICAL: Nature4Health

SOCIO-ECONOMIC: Also relates to CH0705. Also refer to report 'Analysis of NBS in Liverpool'
which assesses CH0403-Green Space Accessibility, CH0702 Citizen Participation, CH0703
Social Learning, CHO705 Engagement with NBS and CH0904 Health Quality Perception.

GI-VAL results:

CHO0702: Citizen Perception: Overall
Sub-Demo Areas .
GI-VAL BENEFITS Liverpool BENEFIT
QUANTIFICATION

Tools A B C

7.3 Savings from reduced . work days los
absenteeism from work 122.83 122.83 34.88 34.88 | Min avoided per yr
7.3 Savings from reduced work days los
absenteeism from work 655.08 655.08 186.05 186.05 | Max avoided per yr

Non-technical Nature for Health results:

CHO0702-Citizen Perception: Nature for Health Non-Technical
Total number Change %
Question: "Connected to nature?" of participants | Before | After | inpoints | change
St. Margaret's, Toxteth 24 3.0 4.2 1.2 40.8
St. Michaels in the City 7 3.7 4.4 0.7 19.2
Totals adjacent to UGU NBS 31 3.3 4.3 1.0 28.8

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT_1_WP5-
KPI CH0403-CH0904-CH0702-CH0703-CHO705-Final)

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The GI-VAL toolkit used standard valuation techniques to assess the potential benefits
provided by green infrastructure within a defined project area. These benefits were assessed
in terms of the functions that the green infrastructure may perform, support or encourage,
depending upon the type of project.

The GI-VAL modelled analyses showed a benefit in that there were saving due to reduced
absenteeism from work due to the impact of the project interventions.

* %

* p
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The Non-technical data for Nature for Health comprised results from participant surveys
during a twelve-week horticultural therapy course targeting ‘hard to reach’ people from
areas of need. This course aimed to improve mental and physical wellbeing through
gardening and growing food. More information can be found in the 2018 Community Forest
Trust Nature4Health impact report.

Connected to Nature?

4.0
3.0
2.0
1.0
0.0

St Margaret's 5t Michael's

W Before M After

The Nature for Health data from horticultural therapy participants reported an increase in
connection to Nature during the course. The sites chosen were adjacent to Urban GreenUP
sites and were assumed to reflect on these interventions in a positive light.

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT_1_ WP5-
KPI CH0403-CH0904-CH0702-CH0703-CHO705-Final)

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The GI-VAL toolkit uses standard valuation Awareness of limitations of model
techniques to assess the potential benefits

provided by green infrastructure within a

defined project area. These benefits are

assessed in terms of the functions that the

green infrastructure may perform, support or

encourage, depending upon the type of

project.

URBAN GreenUP
>
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Economical barriers How they have been addressed
n/a
Social barriers How they have been addressed
n/a
Environmental (including COVID) How they have been addressed

Impacts on number of face-to-face surveys Online interviews and postal surveys became
due to Covid restrictions the focus of the Socio-economic
investigations

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Positive impact on reduced absenteeism from work and on connection to Nature.

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT_1_WP5-
KPI  CHO0403-CH0904-CH0702-CH0703-CHO705-Final): Responses to what impact
greenspace/NBS can have on social issues were generally more positive than on
environmental issues. The issue that garnered the largest ‘neutral/no impact’ selection was
social inequality: 34% of responses in Sefton Park and 37% in Otterspool.

Hence, all data indicated a positive perception.
What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.33 CH0705 Engagement with nbs

KPI CODE KPI NAME PARTNER(S)
CHO705 ENGAGEMENT WITH NBS uoL/uom
cITY RELATED NBS

LIV All NBS

URBAN GreenUP
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Results and Discussion

Table of results (summary, from Task 5.4)

MODELLING: GI-VAL
NON-TECHNICAL: BIOAPP-Lancashire Wildlife Report, Nature4Health:

SOCIO-ECONOMIC: Refer to report 'Analysis of NBS in Liverpool' which assesses CH0403-
Green Space Accessibility, CH0702 Citizen Participation, CHO703 Social Learning, CHO705
Engagement with NBS and CH0904 Health Quality Perception.

GI-VAL results:

CHO705: Engagement Overall BENEFI
with NBS GI-VAL BENEFITS Sub-Demo Areas Liverpool QUANTIFICA
Functions Tools A B C
Tourism attraction 8.1 Tourism | 140000 | 100000 | 100000 100000 | Visitor days
expenditure Y

9.1 Recreational
value for use by 500000 500000 500000 500000 | Local users
local population

Provision of recreation
opportunities

Non-technical Nature for Health results:

CHO0702-Citizen Perception: Nature for Health Non-Technical
Total number Change %
Question: "Connected to nature?" of participants | Before | After | in points | change
St. Margaret's, Toxteth 24 3.0 4.2 1.2 40.8
St. Michaels in the City 7 3.7 4.4 0.7 19.2
Totals adjacent to UGU NBS 31 3.3 4.3 1.0 28.8

Non-technical BioApp iNaturalist results:

Year 1

Indicator Expected Actual Comments ‘

Number of people

engaged in City Engagement of 180 people
Nature Challenge @ 200 people engaged

2020

national coronavirus lockdown
impacted on number of
people who participated

Number of iNaturalist

observations Collect 1000

collected during City . 5954 observations
observations

Nature Challenge

2020

URBAN GreenUP
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Number of species
recorded on
iNaturalist during City
Nature Challenge
2020

Number of
observations
collected on
iNaturalist Baltic
Triangle project
Number of species
recorded on
iNaturalist Baltic

Triangle project

Number of webinars
delivered

Number of people
engaged in webinars

Year 2:

Indicator

Number of people
engaged in City Nature
Challenge 2021

Number of iNaturalist
observations collected
during City Nature
Challenge 2021

Number of species
recorded on iNaturalist
during City Nature
Challenge 2021

Number of
observations collected
on iNaturalist Baltic
Triangle project

Number of species
recorded on iNaturalist
Baltic Triangle project

Collect
observations

Identify
species on
green corridors

500

Expected

Engagement of
400 people

Collect 7000

observations

1000

Collect 1500
observations

200

975
recorded

species

1500

269 observations

150
the

128 species record

Coronavirus lockdown
prevented project officer
being employed, therefore

promotion of the project has
been limited and no events
were run

no webinars delivered due to

0 staff being furloughed
0 As above
Actual Comments

111 observers

Target exceeded

381 identifiers

8,901
observations

941 species

Limited opportunities for events untl
end of national restrictions at the end ¢
2021 impacted number of observations

829

271

Target exceeded

Target exceeded

URBAN GreenUP
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i!ii 2P



D5.4: NBS implementation conclusions and recommendations. Final NBS

catalogue: Annex

283 /817

Number of iNaturalist

events

Number of

engaged in iNaturalist -

events

Number of webinars

delivered

Number of

30 25
people 553 (online)
12 (in person)
=565
4 2
people o o0

engaged in webinars

Bioapp Media Activity:

Timetable

April

April

April - May

April

April

April - May

May

Media/Activity

1 x Webinar event promoted and hosted on the LWT ‘What’s On’ page

1 x Blog post promoting the Urban GreenUP project and wildlife recording

around the intervention sites.

4 x Social media videos promoting the intervention sites (location) and

wildlife recording for City Nature Challenge.

1 x Post/advert on permanent web page for the art trail

1 x Webinar event promoted and hosted on the LWT ‘What’s On’ page

4 x Social media posts promoting webinar and showcasing ‘what’s been

found in the Baltic Triangle’.

1 x Blog post on Farm Urban’s website promoting the Urban GreenUP
intervention sites, wildlife recording and upcoming webinar (May 26t)

- 7 x Facebook videos (for CNC, iNatur:
project)

- 12 x Self-guided challenges posted (fi
City Nature Challenge, 30 Days Wild,
Wildlife competition)

- 6 x Wildlife walks

Online figures calculated thi
comments, ‘reactions’ to the postand s
to other sites.

Lack of engagement with the w
competition for primary school chil
Consistent promotion efforts made
social media, press releases, radio inter
email and telephone contact with sct
offer of assemblies;

- City Nature Challenge webinar (21/0:
- Recording wildlife in Liverpool City Ce¢

(26/05)

41 for City Nature Challenge webinar (2

39 for Recording wildlife in LCC we
(26/05)

Sites
LWT v

Faceb

LWT v

Faceb

Art-dc
websi

LWT v

Faceb

Faceb

Farm
websi

URBAN GreenUP
GA n? 730426
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May

May

May

June

June

July

July

July

August

August

August

1 x Press release advertising the Baltic Bingo Wildlife Competition for Years
4-6, including information on the Urban GreenUP project and intervention
sites.

1 x Webpage advertising the Baltic Bingo Wildlife Competition and wildlife
recording across Liverpool City Centre for the Urban GreenUP project.

1 x radio interview advertising the Baltic Bingo Wildlife Competition and
wildlife recording across Liverpool City Centre for the Urban GreenUP
project.

8 x Social media posts promoting the focus sites (including art trial, insects
found in the BT for national insect week) and the Baltic Bingo Wildlife
Competition. Promotional content will tie into 30 Days Wild to increase
engagement.

1 x Article in Lapwing (ed. Summer 2021) about Urban GreenUp project and
wildlife recording.

6 x Events (wildlife walks) promoted and hosted on the LWT ‘What’s On’
page. Social media template sent to wide range of contacts to promote the
events via newsletters, social media posts, website content and word of
mouth.

5 x Social media posts promoting the Urban GreenUP project and use of
iNaturalist at focus sites.

Facebook live broadcast (‘iNaturalist Q&A) answering questions about
iNaturalist submitted by the public.

2 x Social media posts promoting Baltic Triangle Record & Ramble walks,

1 x Press release detailing wildlife recording findings in the Baltic Triangle
since the start of the year.

1 x Blog post promoting the Urban GreenUP wildlife recording project —
developments since March when promotion began.

For further bioapp information, please see Lancashire Wildlife Trust report.

Press

LWT v

BBC
Merse

Faceb

Maga:
article

LWT v

Faceb

Faceb

Faceb

Faceb

Press

LWT v

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT_1_WP5-
KPI CH0403-CH0904-CH0702-CH0703-CHO705-Final)

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

* %
* 4 *

* 4 *
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GA n2 730426 i!ii weAN| JP



D5.4: NBS implementation conclusions and recommendations. Final NBS
catalogue: Annex

285 /817

The GI-VAL toolkit used standard valuation techniques to assess the potential benefits
provided by green infrastructure within a defined project area. These benefits were assessed
in terms of the functions that the green infrastructure may perform, support or encourage,
depending upon the type of project.

The GI-VAL modelling analyses show 100000 visitor days, and 500000 local users may have
passed close to the interventions, so an assumed positive benefit to Liverpool from the
addition of the interventions is made.

The Non-technical data for Nature for Health comprised results from participant surveys
during a twelve-week horticultural therapy course targeting ‘hard to reach’ people from
areas of need. This course aimed to improve mental and physical wellbeing through
gardening and growing food. More information can be found in the 2018 Community Forest
Trust Nature4Health impact report.

The non-technical data for the bioapp, iNaturalist, were data from event audience numbers
and observations made using the app.

The non-technical data (see CH0702 Citizen Perception) show an increase in connection with
Nature. Other non-technical data regarding the use of the bioapp, iNaturalist demonstrate a
successful increase in numbers of users, awareness of the app and knowledge of the
biodiversity (16%) in the Sub-demo A Baltic area.

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT_1_ WP5-
KPI CH0403-CH0904-CH0702-CH0703-CHO705-Final).

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The GI-VAL toolkit uses standard valuation Awareness of limitations of model
techniques to assess the potential benefits

provided by green infrastructure within a

defined project area. These benefits are

assessed in terms of the functions that the

green infrastructure may perform, support or

encourage, depending upon the type of

project.

Economical barriers How they have been addressed

n/a

* %

* 4 X
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Social barriers

n/a

Environmental (including COVID)

Impacts on number of face-to-face surveys

How they have been addressed

How they have been addressed

Online interviews and postal surveys became

the focus of the Socio-economic
investigations.

due to Covid restrictions for the Socio-
economic data.

In addition, events and activities to promote
the bioapp, iNaturalist, were really restricted
due to Covid restrictions and staff furlough.

Bioapp were organized where possible and
social media/ webinars used to promote the
use of the iNaturalist app.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Assumed positive benefit from increase in visitor and local user numbers, even though a true
number of people who look at or interact with the interventions could not be determined.
Successful increase in awareness and use of the bioapp, iNaturalist, plus the knowledge of
the biodiversity of the Baltic area increased by 16%.

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT_1_ WP5-
KPI CH0403-CH0904-CH0702-CH0703-CHO705-Final) and other related KPIs.

What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.34 CHO0801 Crime reduction

KPI CODE KPI NAME PARTNER(S)
CHO0801 CRIME REDUCTION UOL with LCC
cITY RELATED NBS
LIV All NBS
s URBAN GreenUP
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R GA n2 730426 i!ii URBAN| JP



D5.4: NBS implementation conclusions and recommendations. Final NBS

catalogue: Annex

287 /817

Results and Discussion

Table of results (summary, from Task 5.4)

SOCIO-ECONOMIC

Socio-economic data: please see report 2 (SE-REPORT_2_ WP5-KPI

Reduction_Report).

CHO801 - Crime

Crime Otterspool Sefton Park Baltic Triangle
2019 (pre-installation) reported crimes 259 184 557
2020 (post-installation) reported crimes 235 170 464

% change (increase/decrease reported

-9%

-8%

-17%

crimes)

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

Socio-economic data: please see report 2 (SE-REPORT_2_WP5-KPI CH0801 - Crime
Reduction_Report).

Overall a decrease in crime rates occurred with sub demos C and A, but please see report for
detailed analysis.

For further plots and reports, please see portal:

https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

n/a

Economical barriers How they have been addressed

n/a

URBAN GreenUP
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Social barriers How they have been addressed
n/a
Environmental (including COVID) How they have been addressed
n/a

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Socio-economic data: please see report 2 (SE-REPORT_2 WP5-KPI CH0801 - Crime
Reduction_Report): Overall, it is not possible to state that NBS interventions in the three
study areas led to decreases in the numbers of reported crimes. Although, the data highlights
a general decrease in the reporting of crimes from 2019 to 2020 the impact of Covid-19, the
micro-scale of the interventions, as well as the breadth of interventions cannot be deemed
to have significantly lower crime. Moreover, to make such claims would require explicit
qualitative/contextual data to validate such claims. This does not though question the role
that well-managed, well designed, light with good sightlines, and well used NBS have on
reducing crime, as noted in the literature. For the three intervention areas examined for
URBAN GreenUP claims regarding links between crime reduction and NBS interventions
cannot be substantiated.

What was the impact? (positive/negative, significant/non-significant)?

Inconclusive

1.2.35 CH0902 Walking area increase

KPI CODE KPI NAME PARTNER(S)
CH0902 WALKING AREA INCREASE UOL/UOM with LCC
ciTty RELATED NBS

LIV LAc1, LAc2, LAc5, LAc6, LAc12, LAc25, LAc26

Results and Discussion

Table of results (summary, from Task 5.4)

* %
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QUANTITATIVE: VIVACITY sensor data
NON-TECHNICAL: Nature4Health

Quantitative monitoring data results:

QUANTITATIVE DATA SUMMARY

CH0902: Walking

Pre-Intervention Post-Intervention % Change | Area
n_ob | n_site n_ob | n_site
s S estimate sd s S estimate sd
4492 4 739.9 495.3 2519 3 842.4 501.9 13.9 | Overall Liverpool

Non-technical Nature for Health results:

CHO0703-Social Learning: Nature for Health Non-Technical

Mental Well-being WEMWABS | Total number Change in

scores** of participants Before After points % change
Community Forest Trust (2018)

Nature4Health: Impact Report 1936 47.6 53.8 6.2 13
St. Margaret's, Toxteth 16 42.9 53.8 10.9 25.5
St. Michaels in the City 11 46.5 51.9 5.4 11.5
Totals adjacent to UGU NBS 27 44.7 52.9 8.2 18.2

**Warwick-Edinburgh Mental Wellbeing Scale: https://warwick.ac.uk/fac/sci/med/research/platform/wemwbs/

CH0902-Walking Area Increase: Nature for Health Non-Technical

IPAQ 5 IPAQ 6
Total
number of % %
participan Differen | chang | Befor Differen chang
IPAQ*-Walking Activity ts Before | After ce e e After ce e
mins mins
per per mins per
days days days day day day
Community Forest Trust
(2018) Nature4Health:
Impact Report 1936 63 85.5 36
St. Margaret's, Toxteth 21 5.0 5.6 0.6 11.4 80.4 102.9 22.4 27.9
St. Michaels in the City 11 5.5 6.5 1.0 18.3 115.4 122.0 6.5 5.7
Totals adjacent to UGU
NBS 32 5.2 6.0 0.8 15.0 97.9 | 112.4 14.5 14.8
ot URBAN GreenUP

* %
* 4 *
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Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The related interventions are in the table below:

FINAL KPI NES LIVERPOOL LIVERPOOL LIVERPOOL
CODE KPIMAME Pt No. NES NAME INTERVEMTIONS: INTERVEMTIONS: INTERVEMTIONS:
Sub-dema & Sub-dema B Sub-dema C
LAl Mew green cucle route
LAcz Green travel route
LAcS Shade trees
LacE Cooling trees
LAc25 Gl for Physical he alth
LAcZE Gl for Mental health

Map of monitoring locations

Pedestrian count at Baltic POLL

Pedertiian coumt
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Pedestrian count at Baltic POLL

SR e

'hh g R A 1 g

The timeline for the Vivacity data (example plot from the Baltic sub demo A Green Route)
shows the depression in numbers with lockdown (grey background) and seasonal effects.
The box plot demonstrates a slight increase after the interventions were added for
pedestrians. Further analyses may help to determine if any particular interventions made a
difference to the walking levels.

The overall data summary data for Liverpool from the Vivacity sensor data demonstrates a
positive increase in walking levels of 13.9%.

The Non-technical data for Nature for Health comprised results from participant surveys
during a twelve-week horticultural therapy course targeting ‘hard to reach’ people from
areas of need. This course aimed to improve mental and physical wellbeing through
gardening and growing food. More information can be found in the 2018 Community Forest
Trust Nature4Health impact report.

The Non-technical data shows a positive increase in mental wellbeing of 18% from being
associated with horticultural therapy undertaken at sites adjacent to Urban GreenUP
interventions.

Mental Well-Being
60.0

50.0
40.0
30.0
20.0
100

0.0

St Margaret's 5t Michael's

URBAN GreenUP
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Minutes of Walking
1401

10

1-.” I I I
8
[x] I

5t Margaret’s 5t Michael's

mEelore ming per dey W ANBE ming per day

Days of Walking

5t Margaret's St Michaaels

WBaboon days @ After days

The walking data from the Nature for Health programme demonstrate an increase in walking
for both days(15 days) and minutes per day (increase of 15 minutes per day for both sites
adjacent to Urban GreenUP interventions.

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

Sensor locations did not always transect the Awareness of limitations of data in counting
entire street corridor or road junctions or actual numbers of pedestrians actually
were not able to be located close to the passing interventions or along designated

interventions. green routes.
Economical barriers How they have been addressed
None

URBAN GreenUP
>
GA n2 730426 iiii URBAN| JP
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Social barriers How they have been addressed
None
Environmental (including COVID) How they have been addressed

Covid lockdowns severely temporarily Awareness of timings of lockdowns when
reduced walking levels assessing the data.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?
Further analyses to assess the impact of Covid lockdown periods, seasonality and climate

would be useful to increase understanding of the impact of the Urban GreenUP project on
activity levels.

Positive in terms of quantitative Vivacity sensor data and in terms of non-technical
participant surveys.

What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.36 CH0903 Cycling area increase

KPI CODE KPI NAME PARTNER(S)
CH0903 CYCLING AREA INCREASE LCORUREA e
CITY RELATED NBS

LIV LAcl, LAc2, LAc5, LAc6, LAc12, LAc25, LAc26

Results and Discussion

Table of results (summary, from Task 5.4)

URBAN GreenUP
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QUANTITATIVE: VIVACITY sensor data: SEE CH0902
NON-TECHNICAL: Nature4Health (data in CHO703-Social Learning)

Quantitative monitoring data results:

QUANTITATIVE DATA SUMMARY

CH0903: Cycling

%

Pre-Intervention Post-Intervention Change | Area
n_ob | n_site
n_obs | n_sites estimate sd s s estimate | sd
Overall
4492 4 105.7 118.0 | 2519 3 99.7 | 96.9 -5.6 | Liverpool
Non-technical Nature for Health results:
CH0903-Cycling Area Increase: Nature for Health Non-Technical
IPAQ 1 IPAQ 2
Total
number of % %
participant Afte | Differenc | chang | Befor | Afte | Differenc | chang
IPAQ*-Cycling activity s Before | r e e e r e e
mins mins
per per mins per
days days | days day day day
Community Forest Trust
(2018)  Nature4Health:
Impact Report 1936 8.4 9.4 12.0
St. Margaret's, Toxteth 13 1.1 1.8 0.8 71.4 53.1 | 85.4 32.3 60.9
St. Michaels in the City 10 1.1 2.1 1.0 90.9 27.0 | 36.0 9.0 33.3
Totals adjacent to UGU
NBS 23 1.1 2.0 0.9 81.3 40.0 | 60.7 20.7 51.6
IPAQ 3 IPAQ 4
% %
Afte | Differenc | chang | Befor | Afte | Differenc | chang
Before | r e e e r e e
mins mins
per per mins per
days days | days day day day
Community Forest Trust
(2018)  Nature4dHealth:
Impact Report 1936 20.5 27.7 35.0
125.
St. Margaret's, Toxteth 13 2.0 3.5 1.4 69.8 | 133.8 8 -8.1 -6.0
St. Michaels in the City 10 2.1 2.0 -0.1 -4.8 33.0 | 66.0 33.0 | 100.0
URBAN GreenUP
o l URBAN
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Totals adjacent to UGU
NBS 23 2.1 2.7 0.7 32.0 83.4 | 95.9 12.5 14.9
CH0903-Cycling Area Increase: Nature for Health Non-Technical
IPAQ1&3 % change IPAQ28&4 % change
days mins per day
Totals adjacent to UGU NBS 56.6 33.3

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The related interventions are in the table below:

LIVERPOOL LIVERPOOL LIVERPOOL
F“é?::b'épl KPIMNAME HEFBNSO MNES NAME INTERVEMTIOMNS: INTERVEMTIOMNS: INTERVEMTIOMNS:
. Sub-demo & Sub-demo B Sub-demo C

Léc1 Mew green cucle raute

Laa2 Green travel route

LAcS Shade trees
Léach Coaling trees
LAc=25 Gl for Physical health
LAcZE Glfar Mental health

Map of monitoring locations: See CH0902
Equipment and methodology: See CH0902

The overall data summary data for Liverpool from the Vivacity sensor data demonstrates a
slight negative effect on cycling levels of -5.6% from the addition of the Urban GreenUP
interventions.
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Cyclist count at Baltic POLL

Cyclist count
100

-
-

80

40

20

Intervention

Cyclist count at Baltic POLL

e
‘, illi ! u‘]i“' .
i u’h e

N 3
o
& o

The timeline for the Vivacity data (example plot from the Baltic sub demo A Green Route)
shows the depression in numbers with lockdown (grey background) and seasonal effects.
The box plot demonstrates a slight increase after the interventions were added for people
cycling. Further analyses may help to determine if any interventions made a difference to
the cycling levels.

The Non-technical data for Nature for Health comprised results from participant surveys
during a twelve-week horticultural therapy course targeting ‘hard to reach’ people from
areas of need. This course aimed to improve mental and physical wellbeing through
gardening and growing food. More information can be found in the 2018 Community Forest
Trust Nature4Health impact report.
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The non-technical participant surveys demonstrated and increase of cycling levels in terms
of day (56.6%) and minutes per day (33.3%). This effect was more noticeable for the St
Margaret’s site (adjacent to Princes Ave pollinator planting and cycle way improvements)
than for the St Martins site (adjacent to Baltic sites such as the rain garden).

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.
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Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

Sensor locations did not always transect the Awareness of limitations of data in counting
entire street corridor or road junctions, or actual numbers of people cycling who
were not able to be located close to the actually passing interventions or travelled

interventions along designated green routes
Economical barriers How they have been addressed
None

Social barriers How they have been addressed
None

Environmental (including COVID) How they have been addressed

Covid lockdowns severely temporarily Awareness of timings of lockdowns when
reduced cycling levels assessing the data.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Further analyses to assess the impact of Covid lockdown periods, seasonality and climate
would be useful to increase understanding of the impact of the Urban GreenUP project on
activity levels.

Negative in terms of quantitative Vivacity sensor data, but positive and in terms of non-
technical participant surveys

What was the impact? (positive/negative, significant/non-significant)?

Inconclusive

1.2.37 CH0904 Health quality perception

KPI CODE KPI NAME PARTNER(S)

* %
* 4 %
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CH0904 HEALTH QUALITY PERCEPTION UoL/uom
ciTty RELATED NBS
LIV Al NBS

Results and Discussion

Table of results (summary, from Task 5.4)

SOCIO-ECONOMIC: Refer to report 'Analysis of NBS in Liverpool' which assesses CH0403-
Green Space Accessibility, CH0702 Citizen Participation, CH0703 Social Learning, CHO705
Engagement with NBS and CH0904 Health Quality Perception.

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT_1_ WP5-
KPI CH0403-CH0904-CH0702-CH0703-CHO705-Final)

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT_1_WP5-
KPI CH0403-CH0904-CH0702-CH0703-CHO705-Final)

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed
n/a
Economical barriers How they have been addressed
n/a
Social barriers How they have been addressed

URBAN GreenUP
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n/a

Environmental (including COVID) How they have been addressed

Impacts on number of face-to-face surveys Online interviews and postal surveys became
due to Covid restrictions the focus of the Socio-economic
investigations

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Socio-Economic data: Please see report 1 'Analysis of NBS in Liverpool' (SE-REPORT 1 WP5-
KPI CH0403-CH0904-CH0702-CH0703-CHO705-Final): People in both sites strongly hold that
greenspace/NBS has a positive impact on both mental and physical health. On
greenspace/NBS impact on mental health, 77% of respondents in Sefton Park and 70% in
Otterspool selected ‘very positive impact’, whilst 68% of respondents in Sefton Park and 70%
in Otterspool selected the same option regarding physical health. With these perceptions in
mind, it is perhaps unsurprising that people in both sites believe that greenspace/NBS has a
highly positive impact on quality of life. 67% of responses in Sefton Park and 69% in
Otterspool were for ‘very positive impact’.

Hence, a positive impact was found.
What was the impact? (positive/negative, significant/non-significant)?

Positive

1.2.38 CH1002 Job creation

KPI CODE KPI NAME PARTNER(S)
CH1002 JOB CREATION uoL/uom
cITy RELATED NBS

LIV All NBS

* %
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Results and Discussion

Table of results (summary, from Task 5.4)

MODELLING: GI-VAL

SOCIO-ECONOMIC: See also other KPIs and combined report on KPI CH1005 New Business,
CH1002 Job Creation, CH0602 Benefits of NBS Interventions and CH0703 Social Learning

GI-VAL results:

. Overall BENEFIT
CH 1002_' Job GI-VAL BENEFITS Sub-Demo Areas Liverpoo QUANTIFICATIO
Creation | N
Functions Tools A B C
) . 8.2 Employment .

Tourism attraction supported by tourism 60| 60| 60 60 | FTE jobs
11.2 Employment

Land management supported by land 2 2 2 2 | FTE jobs
management

Socio-Economic data: Please see Report 4 (SE-REPORT_4_WP5-KPI CH1005 New
Business_CH1002 Job Creation_ CH0602 Benefits of NBS Intervention_CH0702 Social
Learning).

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

The GI-VAL toolkit used standard valuation techniques to assess the potential benefits
provided by green infrastructure within a defined project area. These benefits were assessed
in terms of the functions that the green infrastructure may perform, support or encourage,
depending upon the type of project.

The Gi-VAL modelling produced a positive increase in employment due to tourism and land
management associated with the Urban GreenUP project. For all areas and overall Liverpool,
these were calculated as 60 jobs connected with tourism and 2 jobs within land management.

Socio-Economic data: Please see Report 4 (SE-REPORT_4_WP5-KPI CH1005 New
Business_CH1002 Job Creation_CH0602 Benefits of NBS Intervention_CHO0702 Social
Learning).

For further plots and reports, please see portal:
https.//ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic
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Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

The GI-VAL toolkit uses standard valuation Awareness of limitations of model
techniques to assess the potential benefits

provided by green infrastructure within a

defined project area. These benefits are

assessed in terms of the functions that the

green infrastructure may perform, support or

encourage, depending upon the type of

project.

Economical barriers How they have been addressed

n/a

Social barriers How they have been addressed

n/a

Environmental (including COVID) How they have been addressed
n/a

Regarding the results of the KPI(s)
Is there a significant impact on the challenge?

Positive impact on employment levels according to the modelling analyses.

Socio-Economic data: Please see Report 4 (SE-REPORT_4_WP5-KPI CH1005 New
Business_CH1002 Job Creation_CH0602 Benefits of NBS Intervention_CHO0702 Social
Learning) and see CH1005.

Overall, positive indications were found.
What was the impact? (positive/negative, significant/non-significant)?

Positive

URBAN GreenUP
GA n? 730426 i!ii URBAN| P



D5.4: NBS implementation conclusions and recommendations. Final NBS 303 /817
catalogue: Annex

1.2.39 CH1004 Land and property price change

KPI CODE KPI NAME PARTNER(S)
CH1004 LAND AND PROPERTY PRICE CHANGE uoL/uom
city RELATED NBS

LIV Al NBS

Results and Discussion

Table of results (summary, from Task 5.4)

SOCIO-ECONOMIC: See also CHO510-Increase in Property value. Land values unable to be
accessed in the same way as property value/ sales.

Socio-economic data: please see report 3 (SE-REPORT_3_WP5-KPI
CH1004_Housing_prices_NBS-Report).

House Prices Otterspool Sefton Park Baltic Triangle
2008 (baseline average price) £215,053.57 £155,730.86 £163,713.17
2019 (pre-installation) reported £230,229.13 £218,412.50

crimes £130,652.08
2020 (post-installation) reported £248429.67 £223,722.25

crimes £139,276.29
% change (2019-2020) +7.9% +7.0% +6.8%

% change 2008-2020 +15.5% +50% -15%

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

Socio-economic data: please see report 3 (SE-REPORT_3_WP5-KPI
CH1004_Housing_prices_NBS-Report).

For further plots and reports, please see portal:
https.//ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.
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Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

. Land values unable to be accessed in the Awareness of limitations of data.
same way as property value/ sales.

Economical barriers How they have been addressed
n/a
Social barriers How they have been addressed
n/a
Environmental (including COVID) How they have been addressed
n/a

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Socio-economic data: please see report 3 (SE-REPORT_3_WP5-KPI
CH1004_Housing_prices_NBS-Report): The overall conclusion from the analysis presented
above is that it is not possible to statistically state that the URBAN GreenUP interventions
have led to increases in property prices. Although evidence exists linking increased house
prices to NBS/greenspace these point to larger interventions and/or interventions in areas of
limited greenspace/NBS as being moist influential.

In two of the three research areas the existing greenspace baseline in terms of parks, trees,
and access to water features is high and therefore the evidence does not suggest an
additional uplift in house prices associated with the micro-scale URBAN GreenUP NBS
interventions. Moreover, although proximity (and by association accessibility) is noted as
being key variables in understanding house prices when the majority of an area is located
within a 10-minute and/or 500m radius of a high-quality greenspace/NBS it is difficult to
isolate the added value of micro-scale NBS interventions.

Hence, for the result was inconclusive for this KPI.
What was the impact? (positive/negative, significant/non-significant)?

Inconclusive
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1.2.40 CH1005 New businesses

KPI CODE KPI NAME PARTNER(S)
CH1005 NEW BUSINESSES uoL/uom
CITY RELATED NBS

LIV All NBS

Results and Discussion

Table of results (summary, from Task 5.4)

SOCIO-ECONOMIC: See also other KPIs and combined report on KPI CH1005 New Business,
CH1002 Job Creation, CH0602 Benefits of NBS Interventions and CHO703 Social Learning

Socio-Economic data: Please see Report 4 (SE-REPORT 4 WP5-KPI CH1005 New
Business_CH1002 Job Creation_CH0602 Benefits of NBS Intervention_CH0702 Social
Learning).

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

Socio-Economic data: Please see Report 4 (SE-REPORT 4 WP5-KPI CH1005 New
Business_CH1002 Job Creation_CH0602 Benefits of NBS Intervention_CH0702 Social
Learning).

For further plots and reports, please see portal:
https://ecoservr.shinyapps.io/UrbanGreenUP: Username: ugu; Password: Baltic

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

n/a
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Economical barriers How they have been addressed
n/a
Social barriers How they have been addressed
n/a
Environmental (including COVID) How they have been addressed
n/a

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Socio-Economic data: Please see Report 4 (SE-REPORT_4_WP5-KPI CH1005 New
Business_CH1002 Job Creation_CH0602 Benefits of NBS Intervention_CH0702 Social
Learning): 2.  Many interviewees believe that urban greening has a beneficial impact on
business rates, and the mental wellbeing of workers, visitors, and urban dwellers alike.

Overall a small positive indication was found.
What was the impact? (positive/negative, significant/non-significant)?

Postitive
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1.3 Izmir

1.3.1 CHO0102 Ton CO2 Carbon removed ha per year

KPI CODE KPI NAME PARTNER(S)
CH0102 Ton CO; Carbon removed ha per year EGE Landscape
caTy RELATED NBS

IZM Green shady structure, urban carbon sink, green parklets and new

green corridor

Results and Discussion
Table of results (summary, from Task 5.4)

Carbon sequestration capacity of trees and shrubs per year in hectare was estimated based
on I-tree Eco v6 and canopy cover value. For baseline and monitoring calculations of carbon
sequestration potentials of vegetation, structural data of plants was collected from the field.

The carbon sequestration potential of plant cover in ha/year in Peynircioglu increased up to
190 % in the 1% monitoring and 217 % in the 2" monitoring period compared to baseline
value (Table 1).

The carbon sequestration potential of plants in Sasali enhanced up to 183 % (Table 2).

Carbon sequestration

11,99
(C t/ha year) 3,78 10,98

Table 1: Carbon sequestered by vegetation in Peynircioglu.

Carbon sequestration

(C t/ha year) 8,4 23,77
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Table 2: Carbon sequestered by vegetation in Sasal.

Figure 2: Plants in Peynircioglu (left) and Sasal (right).

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

Increasing number of trees and expanding canopy cover in Peynircioglu enhanced carbon
sequestration ecosystem service in the site (Figure 2).

25 23,77

20

15
10,98

10 8,4

11,99

3,78

0
Peynircioglu Sasali
M Baseline W 1st monitoring 2nd monitoring

Figure 2: Carbon sequestered by vegetation in Peynircioglu and Sasali.

Oriental plane (Platanus orientalis), Turkey oak (Quercus cerris), Mediterranean cypress
(Cupressus sempervirens) and Cherry plum (Prunus cerasifera) had high contribution for
carbon sequestration.

In Sasali; planting climate-resilient high numbers of native tree and shrub species provide
contribution to carbon sequestration in ha/year (Figure 2). Based on monitoring outcomes,
Eucalyptus trees (Eucalyptus cameldulensis), Strawberry tree (Arbutus unedo) and Goat
willow (Salix caprea) support carbon sequestration in the site.
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Conclusions and recommendations
Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

No barriers detected.

Economical barriers How they have been addressed

No barriers detected.

Social barriers How they have been addressed

No barriers detected.

Environmental (including COVID) How they have been addressed
No barriers detected.

Regarding the results of the KPI(s)
Is there a significant impact on the challenge?

Since increasing concentration of atmospheric carbon is the main reason for climate change,
removal of carbon from the atmosphere greatly contributes to climate change and climate
mitigation. There is a significant impact based on the outcomes of monitoring. This impact
increases over time.

What was the impact? (positive/negative, significant/non-significant)?

Planting new trees and increasing tree cover create a significant impact on C sequestration
in the area of the Urban Carbon Sink. The contribution to the “Challenge 1: Climate mitigation
& adaptation" is positive in the values. The planting of trees in the city will contribute more
to carbon sequestration in the mid and long terms.

1.3.2 CHO103 Carbon stored by vegetation

KPI CODE KPI NAME PARTNER(S)
CHO103 CARBON STORED BY VEGETATION EGE Landscape
CiITy RELATED NBS

IZM Green shady structure, urban carbon sink, green parklets and new

green corridor
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Results and Discussion
Table of results (summary, from Task 5.4)

Carbon storage capacity of trees and shrubs was estimated based o n their biomass by using
I-tree Eco v6. For baseline and monitoring calculations of carbon storage potentials of
vegetation structural data of plants were collected from the field observations.

Carbon storage capacity of plant cover in Peynircioglu increased up to 35 % in the 1°
monitoring and 87 % in the 2" monitoring period compared to baseline value (Table 1).

Before implementation trees in Sasali estimated to store 107,7 carbon ton/year. After
implementation as a result of removing many large trees from the site, this number reduced

50 % (Table 2).
Number of plant species 306 3966 3936
Carbon storage (metric ton) | 281,1 380,8 526,3

Table 1: Carbon stored by vegetation in Peynircioglu.

Number of plant species 299 3936

Carbon storage (metric ton) | 107,7 53,6

Table 2: Carbon stored by vegetation in Sasall.

Figure 1: Vegetation of Peynircioglu (left) and Sasali (right).

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.
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Monitoring results showed that carbon storage function of plants in Peynircioglu increased
more than 80 % (Figure 2). Oriental plane (Platanus orientalis), Turkey oak (Quercus cerris),
Mediterranean cypress (Cupressus sempervirens), Cherry plum (Prunus cerasifera) had high
contribution for carbon storage. Considering that the plants used are quite young, the carbon
storage amount of these plants will increase over time.

The calculated decline for carbon storage potential of plants in Sasali is related to tree cover
reduction after the implementation (Figure 2). Based on monitoring outcomes, Eucalyptus
trees (Eucalyptus cameldulensis), Strawberry tree (Arbutus unedo) and Goat willow (Salix
caprea) greatly support carbon storage.
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Figure 2: Carbon stored by plants in Peynircioglu and Sasal.

Conclusions and recommendations

Proper maintenance measures are required to keep the plants growing and healthy in order to
increase the amount of carbon stored over time. Large canopy trees are highly recommended
to keep a large canopy cover.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

No barriers detected.

Economical barriers How they have been addressed

No barriers detected.

URBAN GreenUP
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Social barriers How they have been addressed

No barriers detected.

Environmental (including COVID) How they have been addressed

No barriers detected.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Since increasing concentration of atmospheric carbon is the main reason for climate change,
Increased carbon storage capacity of urban green would have a very important impact on
climate mitigation and adaptation challenges.

What was the impact? (positive/negative, significant/non-significant)?

Implementations in Peynircioglu obviously impacted climate change challenge very
positively. That positive impact is expected to increase over time.

Sasali on the other hand, stayed on the negative side with its the decreased number of large
trees. But, that negative impact would turn into positive one as the trees grow and expand
by volumetric.

1.3.3 CHO104 Carbon sequestration by vegetation

KPI CODE KPI NAME PARTNER(S)
CHO0104 CARBON SEQUESTRATION BY VEGETATION EGE Landscape
cirty RELATED NBS

IZM Green shady structure, urban carbon sink, green parklets and new

green corridor

Results and Discussion

Table of results (summary, from Task 5.4)

Carbon sequestration capacity of trees and shrubs were estimated based on their biomass
by using I-tree Eco v6. For baseline and monitoring calculations of carbon sequestration
potentials of vegetation, structural data of plants was collected from the field. Every tree was
measured based on required data. Having a large amount of biomass was the here.

The carbon sequestration of plant cover in Peynircioglu increased up to 632 % in the 1%
monitoring and 675 % in the 2" monitoring period compared to baseline value (Table 1). This
is a very significant increase that also indicates a very sharp increase in the biomass of
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Peynircioglu.

The carbon sequestration potential of plants in Sasali enhanced up to 186 % (Table 2).

Number of plant species 306 3966 3936

Carbon sequestered (ton/year)| 1,85 11,7 12,49

Table 1: Carbon sequestration by vegetation for Peynircioglu.

Number of plant species 299 3936

Carbon removed (ton/ year) 2.48 4.62

Table 2: Carbon sequestration by vegetation for Sasali.

Figure 2: Plants in Peynircioglu (left) and Sasali (right).

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.
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Renaturing Peynircioglu stream and expanding the park along the stream (blue) corridor
include planting new big trees. Increasing number of trees greatly enhanced carbon
sequestration ecosystem service in the site (Figure 2). Oriental plane (Platanus orientalis),
Turkey oak (Quercus cerris), Mediterranean cypress (Cupressus sempervirens) and Cherry
plum (Prunus cerasifera) had high contribution for carbon sequestration.

In the implementation in Sasali; some of large eucalyptus trees, which are not among the
natural species of the region, have been removed from the area, climate-resilient native
species have been replaced and a bio-swale was created to facilitate the infiltration of
stormwater into the ground (Figure 2). Based on monitoring outcomes, Eucalyptus trees
(Eucalyptus cameldulensis), Strawberry tree (Arbutus unedo) and Goat willow (Salix caprea)
support carbon ssequestration in the site.
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Figure 2: Carbon sequestration by plants in Peynircioglu and Sasali.

Conclusions and recommendations

Proper maintenance measures are required to keep the plants growing and healthy in order to
increase the amount of carbon sequestered over time. Large biomass is highly recommended to
fix a large amount of carbon. Increasing biomass and keep it that way should be one of the main
goals in both areas.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

No barriers detected.

Economical barriers How they have been addressed

No barriers detected.

Social barriers How they have been addressed

URBAN GreenUP
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No barriers detected.
Environmental (including COVID) How they have been addressed
No barriers detected.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Carbon sequestration by plants greatly contributes to climate mitigation and climate
mitigation by fixing carbon into biomass. Since increasing concentration of atmospheric
carbon is the main reason for climate change, Increased carbon sequestration capacity of
urban green would have a very significant impact on climate mitigation and adaptation
challenges.

What was the impact? (positive/negative, significant/non-significant)?

In both cases (Peynircioglu and Sasali), impacts are definitely positive. Implementations in
Peynircioglu impacted climate change challenge very positively. Moreover, that positive
impact is expected to increase over time by increasing biomass. Sasali showed a positive
performance in sequestration as well.

1.3.4 CHO0105- CH0106 Temperature decrease- temperature reduction
(projection)

KPI CODE KPI NAME PARTNER(S)

CH0105- CH0106 TEMPERATURE DECREASE- TEMPERATURE IZT-EGE-BIT
REDUCTION (PROJECTION)

ity RELATED NBS

1ZM Green shady structures, green covering shelters, cool pavements,
shade and cooling trees, parklets.

Results and Discussion

Table of results (summary, from Task 5.4)

Envi-Met, which is used in the study, is a program that simulates the built environment and
uses the principles of fluid dynamics and thermodynamics to calculate surface-air-plant,
thermal interactions and air quality in urban structures and open spaces (Koerniawan, 2015).
In the study where the microclimate was calculated, mobile measurements were made based
on reference points. The reference points were determined according to different material
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types and sun-shade conditions. Therefore, the changes in the microclimate of the area after
the applications were easily calculated.

In the study, data on climate parameters were collected from fixed and mobile stations. Data
on mobile measurements were first collected in 2019 before implementation. The
measurements were then repeated on high-temperature days in the summer of 2020 and 2021.
Finally, the future simulations of 2050, which was determined as the date when the planted
plants will reach mature form, were calculated.

The monitoring and calculations are made for Girne Avenue, Sasali Wildlife and Vilayetler Evi
Car Park Areas where IAc3 arboreal areas implementations are made.

GIiRNE AVENUE 1 2 3 4 5 max Min
2019 Air temperature 35.30-35.67 34.93-35.30 36.04-36.41 36.04-36.41 35.30-35.67 38.25 34.56
2021 Air temperature 34.72-35.09 34.72-35.09 35.45-35-82 35.82-36.19 35.09-35.45 38.03 34.35
2050 Air temperature 34.36-34.74 34.36-34.74 34.74-35.11 35.11-35.48 34.36-34.74 37.72 33.99

Air temperature changes

36,5

36
35,5

35
345 ._./0/\

34

referans point 1 referans point 2 referans point 3 referans point 4 referans point 5

Summer 2019 Summer 2021  =@=Summer 2050
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SASALI WILDLIFE PARK

CAR PARK
2019 Air temperature 38.71-38.97 38.45-38.71 38.19-38.45 38.19-38.45 37.92-38.45 40.55 37.92
2021 Air temperature 38.15-38.40 38.40-38.65 38.15-38.40 38.15-38.40 38.15-38.40 40.43 37.89
2050 Air temperature 37.77-38.05 37.77-38.05 37.49-37.77 37.49-37.77 37.49-37.77 40.00 37.21

Air temperature changes
39,5

39
38,5 \ o )

38
37,5 —— > J
37
referans point 1 referans point 2 referans point 3 referans point 4 referans point 5
==0==Summer 2019  =@==Summer 2021 ==@=Summer 2050
VILAYETLER EVi CAR PARK 1 2 3 4 5 max Min

2019 Air temperature 42.01-42.49 41.53-42.01 41.05-41.53 40.57-41.05 40.57-41.05 44.41 39.61
2021 Air temperature 41.93-42.40 41.46-41.93 40.98-41.46 40.51-40.98 40.51-40.98 44.30 39.56

2050 Air temperature 41.62-42.10 41.62-42.10 40.65-41.14 40.65-41.14 40.17-40.65 44.04 39.20

Air temperature changes
43
42,5
42
41,5
41
40,5
40
referans point 1 referans point 2 referans point 3 referans point 4 referans point 5

e=0==Summer 2019  =®==Summer 2021 =@==Summer 2050

Considering the baseline air temperature data in demo areas in different urban areas; The
highest temperature values of 2019 at 13.00 were measured at 44.41 °C in the car park of the

)
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Vilayetler Evi. The lowest value in terms of maximum temperatures was measured at 38.25 °C
on Girne Street. The reason for the lower temperatures measured in this area is thought to be
due to the shadow and canyon effect created by the buildings.

As can be seen in the tables, a small positive change was observed in all demo areas in the post-
implementation measurements (2020-2021). But significant changes were calculated in the
future simulation of 2050 by using Envi-met software.

Conclusions and recommendations.
Regarding the monitorization process

Technical barriers How they have been addressed

No barriers detected

Economical barriers How they have been addressed
Social barriers How they have been addressed
Environmental (including COVID) How they have been addressed

The ivies planted in the car parks for shading We expect the ivies to cover a wider area,
have not yet covered the entire structure. then we will observe the impact of the
Therefore, significant changes in the interventions on the air temperature data.
monitoring data could not be measured.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Since the planted trees, ivies have not grown within the project period. During the beginning
of the pandemic proper maintenance could not be done. The plants are in better condition
now which also proves that the long term effects will be much higher than already calculated.

What was the impact? (positive/negative, significant/non-significant)?

Positive.

As can be seen in the tables and graphics above, a positive change, albeit small, was
calculated in the post-application measurements in terms of air temperatures. Also, similar
to the thermal comfort data, the most significant changes were calculated in the simulations
of the future projection, 2050.
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1.3.5 CHO0107 Measures of human comfort

KPI CODE KPI NAME PARTNER(S)
CHO0107 MEASURES OF HUMAN COMFORT IZT-EGE

City RELATED NBS

1ZM Green shady structures, green covering shelters, shade and cooling

trees, cool and green pavements.

Results and Discussion

In the study, data on climate parameters were collected from fixed and mobile stations from
Girne Avenue, Sasali Wildlife and Vilayetler Evi Car Parks. Then, the thermal comfort values of
the demo areas were calculated with the envi-met software. Calculations are based on the
hottest days of the year.

GIRNE AVENUE 1 2 3 4 5 max min
PMV 3.92-4.14 5.22-5.43 5.43-5.65 5.43-5.65 5.22-5.43 6.08 3.92
2019
TMRT 52.87-55.21 71.57-73.91 71.57-73.91 71.57-73.91 71.57-73.91 76.25 52.87
PMV 3.82-4.03 5.08-5.29 4.66-4.87 5.29-5.50 5.08-5.29 5.92 3.82
2021
TMRT 50.60-52.99 69.75-72.15 60.18-62.57 69.75-72.15 69.75-72.15 74.54 50.60
PMV 3.54-3.75 4.80-5.01 3.96-4.17 4.59-4.80 3.75-3.96 5.65 3.54
2050
TMRT 47.31-49.78 67.11-69.58 54.73-57.21 67.11-69.58 52.26-54.73 72.06 47.31
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PMV values changes

5,8
5,5
5,2
4,9
4,6
4,3
4
3,7
3,4
1 2 3 4 5
Summer 2019 Summer2021  ==@==Summer 2050
(The resulting maps have not been added.)
SASALI WILDLIFE PARK 1 2 3 4 5 max min
CAR PARK
PMV 6.08-6.15 6.00-6.08 5.92-6.00 5.92-6.00 5.85-5.92 6.62 5.85
2019
TMRT 82.94-83.94 82.94-83.94 82.94-83.94 82.94-83.94 82.94-83.94 82.94 82.94
PMV 4.91-5.07 5.87-6.04 5.87-6.04 5.07-5.23 5.87-6.04 6.52 491
2021
TMRT 64-76-66.52 80.67-82.44 80.67-82.44 68.29-70.06 80.67-82.44 82.44 64.76
PMV 4.59-4.76 5.27-5.44 5.44-5.61 4.59-4.76 5.44-5.61 6.30 459
2050
TMRT 62.78-64.58 77.11-78.90 78.90-80.69 62.78-64.58 78.90-80.69 80.69 62.78
PMV values changes
6,3
6
5,7
5,4
5,1
4,8
4,5
1 2 3 4 5
Summer 2019 Summer2021  ==@==Summer 2050
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VILAYETLER EVi CAR PARK 1 2 3 4 5 max min
PMV 7.21-7.42 7.21-7.42 7.21-7.42 7.00-7.21 7.00-7.21 7.85 5.72
2019
TMRT 82.42-84.29 82.42-84.29 82.42-84.29 82.42-84.29 82.42-84.29 84.29 65.65
PMV 7.37-7.54 7.20-7.37 7.20-7.37 7.00-7.20 7.00-7.20 7.84 6.10
2021
TMRT 82.05-83.57 82.05-83.57 82.05-83.57 82.05-83.57 82.05-83.57 84.39 65.32
PMV 7.33-7.54 7.11-7.33 7.11-7.33 6.90-7.11 6.90-7.11 7.75 5.61
2050
TMRT 80.69-82.64 80.69-82.64 82.64-84.59 80.69-82.64 80.69-82.64 84.59 65.12
PMV values changes
7,5
7,4
7,3
7,2
7,1
7
6,9 ¢ 0
6,8
1 3 4 5
Summer 2019 Summer2021  ==@=Summer 2050

According to the baseline measurements (2019) in the city of Izmir, where summer

temperatures are quite high, all demo areas are under extreme heat stress. This calculation is

based on Matrazakis' index of psychological stress.

As can be seen in the graphics, there is a decrease in PMV values in the calculations just after

the application (2021) in all demo areas. In addition, the biggest change is seen in future

simulations of 2050 created via Envi-met software.

Conclusions and recommendations.
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Regarding the monitorization process

Technical barriers How they have been addressed

At the beginning of the pandemic the
maintenance could not be properly done
right after the implementations which might
have affected the growth of the plants.

Economical barriers How they have been addressed

No barriers detected.

Social barriers How they have been addressed
No barriers detected.
Environmental (including COVID) How they have been addressed

The ivies planted in the car parks for shading We expect the ivies to cover a wider area,
have not yet covered the entire structure. then we will observe the impact of the
Therefore, significant changes in the interventions on the air temperature data.
monitoring data could not be measured.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Yes.

What was the impact? (positive/negative, significant/non-significant)?

As can be seen in the tables and graphs above, there are small positive changes between the
2019 measurements, which are baseline measurements, and the monitoring (2021)
measurements. However, the most obvious differences were observed in the simulations of
the future projection, 2050.

1.3.6 CHO0108 Heatwave risk

KPI CODE KPI NAME PARTNER(S)
CHO108 HEATWAVE RISK IZT
cry RELATED NBS
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IZM Horizontal green interventions, green covering shelter, green roof,
green shady structures, tree related actions

Results and Discussion

Heatwave risks are described as 3 days of combined tropical nights (>20°C) and 3 hot days
(>35°C).

Interventions applied to demo sites are installing green shady structures and replacing concrete
pavements with permeable ones (Fig.1-2).

Air temperature data obtained from the meteorological stations at demo sites (Vilayetler Evi
and Sasali Natural Life Park) and number of tropical nights and hot days are determined monthly
for summer season (June-August). Data for 2020 are obtained from meteoblue.com because of
the lockdown during the Covid-19 pandemic.

(b)

Figure 1. Vilayetler Evi Parking Lot (a) 2020, (b) 2022.
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Figure 2. Sasali Natural Life Park Parking Lot (a) 2020, (b) 2022.

Table 2 and 3 present number of days with heatwave risk and encountered maximum air
temperatures for daytime and night time. Highest temperatures (around 40°C) are recorded in
July and August in both 2020 and 2021.

Table 1. Heatwave occurrences and maximum air temperatures at Vilayetler Evi.

Vilayetler Evi

[o)] o i o~ [o)] o i o~ )] o i o~
- o (] (] - (] (o] (o] — (] (o] (o]
Year c R_& R c < < < R R c
Daytime
No. of days 2 1 2 1 15 8 5 5 13 9 4 3
Max. air temp. (°C) 40.6 | 38.0 | 39.8 | 37.0 40.0 423 | 415 | 40.0 38.0 | 429 | 411 | 38.0

Night time

No. of days 9 9 10 10 10 10 10 10 10 10 10 10

Max. air temp. (°C) 336 | 333 | 349 310 356 | 345 369 350 | 337 | 346 | 363 | 340

Total (Daytime +

) A 11 10 12 11 25 18 15 15 23 19 14 13
night time)

Table 2. Heatwave occurrences and maximum air temperatures at Sasali Natural Life Park.

Sasali Natural Life Park

[e)} o — o~ ()] o i o~ )] o — o~
— [\ (o] (o] - [N (] (] — [\ (] (]
Year o o o o o o o o o o o o
o~ o~ o~ o~ o~ o~ o~ o~ (o\] (o\] o~ o~
Daytime
No. of days 1 0 2 0 0 2 5 1 4 1 4 0

Max. air temp. (°C) | 383 | 355 | 399 | 34.0 | 36.3 | 39.0 | 41.2 | 37.0 | 39.0 | 379 | 40.7 | 36.0

No. of days 10 9 8 10 10 10 10 10 10 10 10 10

Max. air temp. (°C) | 31.9 | 29.3 | 33.5 | 32.0 | 31.0 | 31.7 | 346  33.0 | 31.0 | 31.1 | 345 | 33.0

Total (Daytime +
night time)
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Total number of days with heatwave risk is combined from Table 1 and 2, and listed in Table 3
for both demo sites. Decrease in heatwave risk for Vilayetler Evi (urban area) compared with
2019 (ex-ante) is 20.3%, 30.5% and 33.9% for 2020,2021 and 2022, respectively. In Sasali Natural
Life Park (rural area), while decrease in heatwave risk is 8.6% and 11.4% for 2020 and 2022, an
11.4% increase is encountered in 2021. As can be seen from the Table 2, temperatures are quite
high in 2021 summer compared with other years.

Table 3. Comparison of demo sites.

Vilayetler Evi Sasali
No. of No. of days No. of No. of days
days change based | days change based
Year on 2019 on 2019
(%) (%)

Ex-ante (2019) 59 - 35 -
Ex-post (2020) a7 -20.3 32 -8.6
Ex-post (2021) 41 -30.5 39 +11.4
Ex-post (2022) 39 -33.9 31 -11.4

Conclusions and recommendations

It is worth to note that decrease in heatwave occurrences at Vilayetler Evi (dense urban area) is
3 times higher than Sasali Natural Life Park (rural area) for 2019 (ex-ante) and 2022 (ex-post).
This result emphasizes the powerful impact of NBS implementations on decreasing
temperatures in urban areas over the rural areas. Maximum air temperatures in urban area are
approximately 2°C higher than the rural area at daytime and as high as 4.6°C at night time. This
is an indication of urban heat island effect.

Regarding the monitorization process

Technical barriers How they have been addressed
No barriers detected.
Economical barriers How they have been addressed

No barriers detected.
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Social barriers

No barriers detected.

How they have been addressed

Environmental (including COVID) How they have been addressed

Monitoring has been
due to COVID in 2020.

delayed for a period When the restrictions loosened in 2021 it
was possible to do the monitoring. 2020 data
for the locations were obtained from
meteoblue.com

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Yes, there is a positive impact on the number of heatwave occurrences and encountered
maximum daytime and night time maximum air temperatures.

What was the impact? (positive/negative, significant/non-significant)?

Positive impact is observed on both demo sites even though the ivies planted for green shady
structures have not covered the whole structure yet. Comparing the number of heatwave
occurrences at demo sites for 2019 (ex-ante) and 2022 (ex-post) summer seasons, a 33.9%
and 11.4% decrease encountered for Vilayetler Evi and Sasali Natural Life Park, respectively
(Table 3). When the structures are fully covered, the impact is expected to improve.

1.3.7 CHO109

KPI CODE

CHO109

ity

IZMIR

Energy saving from reduced building consumption

KPI NAME PARTNER(S)

Energy saving from reduced building IZT
consumption

RELATED NBS

Green shady structures, green covering shelters, cool pavements,
shade and cooling trees

Results and Discussion

* X %
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NBSs in lzmir do not have any building level interventions such as green roof and green
facade. Green shady structures and permeable pavements are implemented in parking lots
which has no connection with buildings. Therefore, energy and carbon savings from reduced
building energy consumption is obtained using a dynamic building energy performance

software, TRNSYS.

Vilayetler Evi parking lot demo site is located in a densely populated urban area. Therefore,
a sample residential building which represents the buildings around the demo site is
modelled using TRNSYS software. Then, energy demand of the building is obtained using
measured temperatures (from CH0105) at the demo site.

The difference between energy demand values of pre- and post-intervention presents energy

savings.

The buildings around Vilayetler Evi demo site is mostly consist of 5-floor apartments. A
sample building is modelled in TRNSYS software as given in Fig. 1.

— o s -
= == e
= Feees 3
= - .
- ==m ==

Figure 1. 3D model of the considered building.

The main characteristics of the building envelope are given in Table 1. Overall heat transfer
coefficients (U) were determined based on “TS825-Thermal Insulation Requirements”
standard. Indoor set point temperature is chosen as 22°C for both winter and summer.

Table 1. Main characteristics of the building envelope.

Envelope Layers Thickness U
(m) (W/m?K)
External walls Plaster, brick, insulation 0.41 0.238
Roof Plaster, brick, insulation 0.24 0.236
Floor Concrete, gypsum mortar, 0.23 0.341
insulation

* X %
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The mobile measurements in Vilayetler Evi parking lot was first taken in 2019 (ex-ante). Ex-
post measurements have been taken on high-temperature days in the summer of 2020 and
2021. Green shady structures have not yet been covered by the ivies. Therefore, temperature
decrease was encountered as around 1°C in 2021. The scenario for “the whole structure is
fully covered” is simulated and a temperature decrease in shade is obtained as average 2°C
(CH0105).

Using 2°C temperature drop, heating and cooling energy demand of the modelled building is
calculated by the software. The buildings are heated by natural gas and cooling is provided
by air-conditioners. Assuming an energy efficiency of 80% for natural gas heaters and a COP
of 3 for air-conditioners, energy consumption of the building is calculated. Then, electricity
consumption is converted to primary energy consumption using a conversion factor of 1.788
[1] and the results are given in Table 2.

Table 2. Annual primary heating, cooling and total energy consumption of the building (for
2°C temperature drop).

Primary Energy Consumption

Heating Cooling Total
(kWh/year) (kWh/year) | (kWh/year)

Ex-ante 8473,40 52731,87 61205.27

Ex-post 8711,68 51705.80 60417,48

Change in energy consumption (%) t 2.81 ‘ 1.95 ‘1.29

[1] https://webdosya.csb.gov.tr/db/meslekihizmetler/icerikler/elektrik-enerjisinin-birincil-enerji-ve-
sera-gazi-salimi-katsayilari-agustos-2022den-sonra-20220825085911.pdf

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.

Table 2 indicates that for 2°C temperature drop, heating energy consumption increases by
2.81%, while cooling energy consumption decreases by 1.95%. The decrease in overall
primary energy consumption is encountered as 1.29% since cooling energy consumption is
approximately 3.5 times higher than heating energy consumption.

If the plants shed the leaves in winter, no temperature decrease would be encountered. That
means no change in increase in energy consumption and CO; emissions.

In this study, we only concentrated on air temperature change. Relative humidity, solar
irradiance and wind speed are the other parameters effect energy consumption of a
buildings. Therefore, other parameters along with temperature should be taken into account
to obtain more precise results.
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Conclusions and recommendations.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

No barriers detected.

Economical barriers How they have been addressed

No barriers detected.

Social barriers How they have been addressed
No barriers detected.
Environmental (including COVID) How they have been addressed

The ivies planted in the parking lots for Modelling is used to predict the air
shading have not yet covered the entire temperature change in case the iviesto cover
structure. Therefore, significant changes in whole structure.

the monitoring data could not be measured.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

Since NBSs in demo sites do not have any building level interventions such as green roof and
green facade. These interventions decrease overall heat transfer coefficient of the buildings
which corresponds to a decrease in energy consumption. On the other hand, green shady
structures and permeable pavements are implemented in the Izmir demo sites have no direct
connection with buildings as green roofs and fagades.

The projection of temperature drop measured/simulated in Vilayetler Evi demo site to the
surrounding buildings at a large extend is only possible increasing the NBSs such as green
shady structures, green covering shelters, cool pavements, shade and cooling trees.

Therefore, the impact cannot be evaluated as significant.
What was the impact? (positive/negative, significant/non-significant)?

Non-significant.
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Other comments
1.3.8 CHO110 Carbon savings from reduced building energy consumption
KPI CODE KPI NAME PARTNER(S)
CHO110 Carbon savings from reduced building energy IZT
consumption
city RELATED NBS
IZMIR Green shady structures, green covering shelters, cool pavements,

shade and cooling trees

Results and Discussion

Table of results

Primary energy consumption values taken from CH0109 are converted to amount of
greenhouse gas emission using conversion factors, which are 0.202 tCO,/MWh for natural
gas and 0.484 tCO,/MWh for electricity [1].

The amount of greenhouse gas emissions in kgCO?2 is calculated and given in Table 1.

Table 1. Amount of annual greenhouse gas emissions of the building based on primary energy
consumption.

Greenhouse gas emissions (kgCO.)

Heating Cooling Total
Ex-ante 1711.63 25522.22 27233.85
Ex-post 1759.76 25025.61 26785.37

Change in energy consumption (%) t 2.81 ‘ 1.95 ‘1.65

[1] https://webdosya.csb.gov.tr/db/meslekihizmetler/icerikler/elektrik-enerjisinin-birincil-enerji-ve-
sera-gazi-salimi-katsayilari-agustos-2022den-sonra-20220825085911.pdf

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.
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A 2.81% increase in CO; emissions is encountered based on increased energy consumption
caused by a 2°C temperature reduction for natural gas heating. On the other hand, in cooling
season the decrease in outdoor temperature resulted as a 1.95% decrease in CO, emissions.
When the annual CO; emissions are evaluated, a 1.65% decrease is encountered.

If the plants shed the leaves in winter, no temperature decrease would be encountered. That
means no change in increase in energy consumption and CO, emissions.

In this study, we only concentrated on air temperature change. Relative humidity, solar
irradiance and wind speed are the other parameters effect energy consumption of a
buildings. Therefore, other parameters along with temperature should be taken into account
to obtain more precise results on energy and carbon savings.

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

No barriers detected.

Economical barriers How they have been addressed
No barriers detected.
Social barriers How they have been addressed
No barriers detected.
Environmental (including COVID) How they have been addressed

The ivies planted in the parking lots for Modelling is used to predict the air
shading have not yet covered the entire temperature change in case the iviesto cover
structure. Therefore, significant changes in whole structure.

the monitoring data could not be measured.

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?
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As indicated in CHO109, NBSs in demo sites do not have any building level interventions such
as green roof and green fagade. Green shady structures and permeable pavements are
implemented in the Izmir demo sites have no direct connection with buildings as green roofs
and facades.

Temperature drop calculations for Vilayetler Evi demo site gave a 1.29% decrease in total
primary energy consumption of the sample building. The projection of temperature decrease
to the surrounding buildings at a large extend is only possible increasing the NBSs such as
green shady structures, green covering shelters, cool pavements, shade and cooling trees.

Therefore, the impact on energy saving cannot be evaluated as significant. Simultaneously,
carbon saving is also considered as insignificant.

What was the impact? (positive/negative, significant/non-significant)?

Non-significant.

1.3.9 CHO112 Global warning potential

KPI CODE KPI NAME PARTNER(S)
CHO112 GLOBAL WARNING POTENTIAL EGE Soil
ity RELATED NBS

IZM

Results and Discussion

Table of results (summary, from Task 5.4)

The application of biochar to the soils appears to be one of the ways of atmospheric CO2
sequestration. In this process, carbon is separated from its rapid ecological cycle and
participates in a much slower and more stable biochar cycle (Lehmann, 2007). The
construction of a strategic pathway to utilize pyrolysis technology and biochar use in
agriculture have been realised with potential and feasible utilization techniques.

Figure 1: Measurements
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1: Measurement

1" Held experiment was conducted 23122020

131 GHGx st emunt 0122020
Ind GHGY measaremont osure2
Ird GHG: mearemente 0.012021
Ah GHGS medsurement 24022021
Top dewaing 13.032021
AN GHGs memmurement Bsoson
BN GHIGS measurement 21022021
i GHIGS meidurement 15.052021
Rtk GHGy mwsurement 16062021
Harvest 17.062021

The sewage sludge used in the experiment was from the Cigli Wastewater Treatment Plant of
izmir Metropolitan Municipality of Turkey, stabilized in anaerobic conditions and converted to
granules of 90% dryness. Stabilized sewage sludge (SSS) and sewage sludge biochar (SSB) were
incorporated into the experimental soil at a rate of 25 Mg ha™ to the 0-15 cm soil depth. After
incorporation, wheat seeds (250 kg ha) were sown by hand and basal chemical fertilizer (500
kg ha!) were applied as a 15-15-15 fertilizer. The 15-15-15 fertilizer is defined by the NPK ratio
(15-15-15), which means it has equal parts of Nitrogen, Phosphorous, and Potassium. Urea
fertilizer applied as top-dressing (200 kg urea hal).

The polyvinyl chloride (PVC) rings (20 cm diameter 10 cm high; 3410 cm?) were inserted into
the ground to a depth of 5 cm. Greenhouse gas (GHG) sampling occurred at specified time
intervals (weekly for the first month, biweekly for the second month, and monthly thereafter,
after organic materials incorporating) over 176 days. GASERA ONE PULSE (Photoacoustic
Analyzer for measurement of CH4, N2O and CO;) were used for the GHGs measurement.

Discussion of results: comment all relevant information to put in context the results from the
table: Local considerations, trends, evolution, differences between NBSs, etc. Include other
relevant material if necessary: maps, graphs, photos, etc.
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While the lowest methane value was 36.4 ppm for SSB treatment, the highest value occurred
in SSS+CF soils (45.1 ppm). Although the methane emission of biochar-treated soils was closest
to that of atmospheric air, methane emission of biochar-treated soils decreased below that in
atmospheric air 4 months after the biochar was incorporated into the soil. The combined
application of chemical fertilizers and biochar (SSB+CF) also showed low methane emissions.

Methane (CH4 - ppm)
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Figure 2: Methane change

In our field experiment in which 25 t/ha of organic material was applied, it was determined
that the CO; concentration released to the atmosphere increased due to SSS applications. The
sewage sludge, which is ready for agricultural use by the anaerobic stabilization method,
caused an average of 26% more C-emissions than the biochar application.

Carbon dioxide (CO2 - ppm)
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Figure 3: Carbon dioxide change (CO2 — ppm)
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Since the physical conditions of the soil have a great effect on the N,O release from the soil,
we were able to reduce the N,O emissions by 28% with biochar applications. The emission,
which was 1120 ppb in SSS soils, decreased to 875 ppb due to SSB applications.

Nitrous oxide (N20 - ppb)
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Figure 4: Nitrous Oxide (N20 — ppb)

Conclusions and recommendations.

(300 words max.) Please, answer to the questions.

In general, the use of organic wastes in agriculture by a consideration of certain conditions
provides the opportunity to simultaneously increase soil productivity and potentially offer a
more sustainable way of dealing with organic wastes. When organic wastes are thrown
randomly, they cause a large amount of greenhouse gas emissions. In addition, our agricultural
soils especially under the Mediterranean climatic condition need organic matter additions in
terms of sustainable soil fertility.

Biochar (SSB) applications caused a 9% reduction in methane emissions from soil to the
atmosphere, 21% in CO2 and 22% in N20 compared to sewage sludge (SSS) applications. It is
thought that biochar had this effect because it has stable carbon and improves the physical and
chemical properties of soils.

Regarding the monitorization process

Barriers encountered during the monitoring of this KPl and how they have been addressed.

Technical barriers How they have been addressed

URBAN GreenUP
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Economical barriers How they have been addressed
Social barriers How they have been addressed
Environmental (including COVID) How they have been addressed

Regarding the results of the KPI(s)

Is there a significant impact on the challenge?

This KPI is related with Challenge 1: Climate Mitigation and Adaptation. CO, CH,s and N;O are
the main greenhouse gases that cause climate change. The experiments done in the Farming
Lab shows one of the possibilities to decrease GHG Emissions.

What was the impact? (positive/negative, significant/non-significant)?

1.3.10 CHO0213 Runoff estimation of bioswales in Bioboulevard
KPI CODE KPI NAME PARTNER(S)
CH0213 RUNOFF ESTIMATION OF BIOSWALES IN IZT, Ege

BIOBOULEVARD
Tty RELATED NBS

IZM Bio-boulevard, grassed swales, water retention pounds

Results and Discussion

Table of results (summary, from Task 5.4)
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A GIS based analysis is made to predict runoff by using the most common method called The
Runoff Curve Number (CN), developed for ungauged basins to calculate runoff from rainfall
data by USDA NRCS (United States Department of Agriculture Natural Resources Conservation
Service) formerly known as the Soil Conservation Service (SCS). The method is used worldwide
to predict runoff based on the amount of impervious area, soil group, land cover type,
hydrological condition, and antecedent runoff (USDA NRCS, 1986).

ArcMap 10.3 is the GIS software used in izmir. Calculations for baseline values were carried
out based on satellite images using GIS techniques. Land cover information is taken on site by
visits. Noted down invasive Eucalyptus species and native herbaceous plant cover is the
dominant 