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1 +xFffFR2FfAR
1.1 VacOlNew Green Cycle Line

RELATERPI CODE NBSNAME PARTNER(

CHO0401CH0402 CH0405 CH0407 CHO0408 CH New Green Cycle Line VAL
CH0602 CH0702H0902 CHO0903

CITY DATE Ol
IMPLEMENTATION
VAL May 2022

1.1.1 Results and Discussion

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

The new cycle lineontributesto the promotion of the most efficient transport modes, tt
reduction of energy consumption, the improvement of the accessibility and security |
and the improvement of the quality of life of citizeriswill help to connect current existin
cycle lanes with new cycle lanes, in order to increase connectivity, sustainable transp
also for biodiversity, using sustainable permeable materials that reduce the heat
effect.

Different KPIs of the following topics were selectedadculate: green space manageme
urban regeneration, participatory planning anoMgrnanceand public health and &il-being

8 GREEN

URBAN GreenUP
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The most interesting result is hoWac0l has increased the accessibility to Green Spa
population by cyclingOver the totalof the city, it has meant an increase of 9.6% of lin
metres of new cycle lanes with respect to the existing one.

It is sure that the Elerly people life qualityand citizen perceptiorhave improved, but the
methodology based on app mobile data didn"t gaough data due to the low participatic
of citizens The calculation of the walking and cycling increase have the same problernr
if the app allows to register the mobility behaviour of users, they don’t want to share 1
data. Regarding crime redtion thanks to NBS, it is not a KPI easy to calculate.

In order to evaluate the sustainability of the intervention, 29 aspects divided into t
categories have been scored:1) Impact on ecosystem 2) Construction and operation 3)
on society

Constry
ction/o
peratio

Ecosys|
em

VAcl New green cycle lane and re-na| 6,7 | 13,3

TheNBadzZ Ga aKz2g¢g GKIFG GKS AYUGSNBSYydA2y A

Urban regeneration challenge:

Benefits for interventions: 46.70/100 is the score reached of permeable parking takin
account different criteria of different topics: improventelny NBS type, the sustainabili
KPI and the functionality of the interventions.

1.1.2 Conclusions and recommendations.
Please, answer to the questions.

Regarding the implementation process

Barriers encountered during théNBS implementation process and haivey have been
addressed.

Technical barriers How they have been addressed

Gonnection problems between the differer Working together the mobility departmer
existing bike lanealong the green corridor. to solve them

Economical barriers How they havéeen addressed
URBAN GreenUP budgssufficient Municipal funding habeenincreased
Social barriers How they have been addressed

Not identified.

GREEN

Environmental (including COVID) How they have been addressed
Sl URBAN GreenUP
Tk GA n°730426 ﬂi URBAN | JP
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Due to the COVID the implementation w
delayed.

Regarding the operation process

Barriers encountered during thRBS operation process and how they have been addressed.

Technical barriers

Maintenance and cleaning are essen
factors for the correct use dfirt cycle tracks.
avoiding insecurity for the cyclist.

Rabbit dug holes in the dirt cycle
Economical barriers

The European projectdoes not finance
maintenance.

Social barriers

Non-acceptance of the reduction of parkir
spaces, width of sidewalks or roadsr
implementing newbike lanes

Low utilization of the mobile app, so litt
reliable data to evaluat© A G AT Sy Q
and perception.

Environmental (including COVID)

The lack of rain and drought complicate t
growth of the plants.

How they have been addressed

Planning and surveillance

How they have been addressed

the Valladolid City Council finances
maintenance actions.

How they have been addressed

Educational campaigns
sustainable mobility

promotir

How they have been addressed

Manual irrigation alternatives

1.2 Vac02, Vac03, Vac04, Vac05 Arboreal interventions

RELATERPI CODE

CHO0101CH0102CH0203CHO020¢€
CHO0211CH0212CH0403CHO040¢<
CH0407CHO0408CH0502CHO0508
CHO50£H0507 CH0514 CHO0602
CHO7022H0801

NBSNAME

Arboreal interventions

VAc2 Planting 1,000 trees VAc3 Tree
shady places (500 treesyAc4 Shade
and cooling trees (600 treesYAc5Re
naturing parking trees (250)

PARTNER(

VAL

* %

* X %

* 4 X

* p

URBAN GreenUP
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71420

CITY

VAL

1.2.1 Results and Discussion

DATE OF IMPLEMENTATION

2020 (25%), 2021 (>60%), 2022 (15%

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

None of the KPIs digied to the URBAN GreenUP project represents uniquely the arb

interventions (new trees planted in urban and parban areas).

There have been planted almost 1400 new trees in urban andupeain areas from 4.
different tree species, increasing bigdrsity. Most of the planted trees have been from t
Pinus Acerand Populugyenders.

Trees pecies n° trees %
Pinus 360 15%
Acer 344 14%
Populus 294 12%
Cedrus 142 6%
Juglans 137 6%
Quercus 118 5%
Celtis 116 5%
Fraxinus 105 4%
Tilia 82 3%
Sophora 73 3%
Koeleuteria 68 3%
Platanus 68 3%
Amigdalus 65 3%

Trees pecies n° trees %
Gleditsia 65 3%
Carpinus 59 2%
Betula 50 2%
Robinia 43 2%
Ulmus 42 2%
Liguidambar 40 2%
Zelkova 40 2%
Hacer 30 1%
Ailanthus 25 1%
Liriodendro 20 1%
Pyrus 5 0%
TOTAL TREES 2.391 100%

New trees remove carbon dioxide (CHO1), intercept rainfall (CHO02), increase the gree
connectivity, improve the citizen perception on green areas (CHO04), increase greer
sustainability, reduces air pollutig@HO05), improves citizen perception (CHO7) and can r

vandalism (CHO08).

* %

* X %

* 4 X

* p

URBAN GreenUP
GA n°730426
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1.2.2 Conclusions and recommendations.

Regarding the implementation process

Technical barriers

Tree planting is done with young individuals. It requi
specialized machinery.

Economical barriers

Buying trees is cheap. Planting trees and insta
irrigation and protection systems éxpensive

Social barriers

¢tKS GNBSa KI@FS (KS agmeal
love trees, specially the big ones, but they prevent g
views from the windows, theyaise the pavement of ths
sidewalkEk (G KS RANI& (G4KS Ol Na

Environmental (including COVID)

Trees plantation depends highly of the period of the y
(autumn campaign is better for plantation).

Lack of rairand lack of water affects directly

Regarding the operation process

How they have been addresse

Provide garden means

How they have been addresse

Financing of everythin
necessary with municipal ow
means

How they have been addresse
Do notcut down the trees anc

give them the value the
deserve as part of the city

How they have been addresse

Treepits and trees planted i
green areas (parks) ha
automatic irrigation systems.

Technical barriers How they have been addressed

Trees on the road require maintenanc Provide a municipal garden maintenan

pruning andwatering system

Economical barriers How they have been addressed

The European project does not finan The Valladolid City Council finances
maintenance. maintenance actions.

Social barriers How they have beeaddressed

Accept citizen complaints, especially wh The gardening policy of the Valladolid C
the trees already produce some effect st Council is to respect the trees in the urb
as dirt, sidewalks, reducing visibility, etc. framework (streets inclded) and to plant

it URBAN GreenUP
Ty~ GA n°730426

* %
* 4 *

| URBAN
I GREEN

UP



D5.4 NBS implementation conclusions and recommendations. Final NB ~ 9/420
catalogue Annex

new trees and green areas in all the stre
and squares that are redeveloped.

Environmental (including COVID) How they have been addressed

It is not a barrier: precisely during the CO\
closure, the citizens gave more value
natureand green areas

1.2.3 Other comments

Trees are essential in cities. The benefits outweigh the drawbacks (citizen complaints
sidewalks, need for maintenance, etc.)

1.3 Vac06 Green resting areas

RELATERPI CODE NBSNAME PARTNER(S)

CH0203 CH0206 CHO040CHO0402 Vac6 Green resting areas VAL/CAR
CHO0404 CHO0405 CHO0407 CHO
CHO0602 CHO0702 CHO0801 CHO

CHO0903
CITY DATE OF IMPLEMENTATI
VAL April 2022

1.3.1 Results and Discussion

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

* %
t‘l

b URBAN GreenUP
* W GA n°730426 ﬂi URBAN| P
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Green resting areasire green spaces projected for social passive recreation (re:
relaxation, observing nature, social contact). The development of green resting areas
central role in policies related to health, nature conservation and spatial planning.

3 Green esting areas has been installed along the Green Corridor.

# MBS Locations
== (Green Corridor

Green resting areas can be monitored with all the KPIs related to trees and green slir
is expected that the entire surface of the pergola will be covered with deciduous climbir
at least in spring and summadiikewise, there are new trees planted nearlligw vegetation
of the green resting areasemove carbon dioxide(CHO1), increase the green are
connectivity, improve the citizen perception on green areas (CHO04), increase @yess
sustainability (CHO5), improves citizen perception (CHO7) and can mean vandalism ((

These NbS have been provided with smart soils and filter soils, which contribute positi
improving the water absorption capacity of the soil and incregisire amount of rainwate
intercepted. This in turn contributes to reducing the water purification needs of the
However, it has not been possible to quantitatively estimate the impact as there is nc
on the associated KPIs

Regarding thelistribution of green space the city, the neighbourhoods where these re
areas have been installed have seen an increase in the ratio of m2 of green spar
inhabitant after the installation of the NBS of the URBAN GreenUP project. The figu
these neéghbourhoods are shown in the following tablEhe impact has been particular

URBAN GreenUP
GA n°730426 i!iizURBAN UP

f GREEN




D5.4 NBS implementation conclusions and recommendations. Final NB  11/420

catalogue Annex

significant in the Pilarica district, with the greatest increase in green area compared

baseline situation.

CHO0401 Green Space Distribution (m2/capita)

DISTRICT,

BASENE

POSINTERVENTIO

INC (%

Girén

124.96

125.38

<1%

Centro

19.75

19.86

<1%

Pilarica

13.09

21.56

64%

In terms ofimproved accessibilitythe neighbourhoods where green resting areas have t
installed have also improved in this indicator. The effegarticularly significant in the ca:
of the Centro district, mainly due to two factors: the number of NBS installed and the
population density in this area.

CHO0403 Green Space Accessibilityr{im)

DISTRICTS BASELINE | POSTNTERVENTION INC (%)
Girén 48.06 48.06 <-0%
Centro 102.88 51.22 -38.7%
Pilarica 75.99 75.03 -1.4%

However, the green resting areas per se have not generated a significant impact or
indicators, as they have been installed in the context ofgxisting green areas.

Regarding theconnectivity between green infrastructuresin the 3 districts the distance
between green infrastructures has decreased, so the impact has been positive. In thi
the Centro district has once again benefited the most from the actiorBildmica and Girdi
the impact has been less significant.

CHO406

* X %

URBAN GreenUP
GA n°730426

* %
* 4 *

* 5 *
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Regarding the sustainability degree, this action has been evaluated as Good level.

Expost

Construction/
Ecosystem Society Score Category Implementation date
operation

Resting | vAcé6 Installation of §

areas Green Resting areas 133 16,7 26,7 abril-22

According to other KPlgje highlight the fact that street furniture i &
vandalized with scratches or breaks (benches, wooden per(
bicycle racks, insect hotehonitored byCH0801Crime reduction

On the other hand,iace theVAc6Green resting areaare located
along the Green Corridor, they positively affect the indicat
CH0902 Walking Area Increaged CH0903 Cycling Area Increa:
automatically monitore with the URBAN GreenUP mobile a
(location services). However, this impamuld not be evaluatec ,,)_:, €
either, as no conclusive data was obtained through thebile ot

application. ‘
1.3.2 Conclusions and recommendations.

Regarding the implementation process

Barriers encountered during théNBS implementation process and how they have been
addressed.

Technical barriers How they have been addressed
Difficulties in installing a public drinkir Not installing a drinking water source in .
water source in suburban areas where t areas.

water supply is not nearby.

Economical barriers How they have been addressed

The largest investment in theonstructionis Take advantage of the existing irrigati
the irrigation system system nearby

Social barriers How theyhave been addressed

These green infrastructures are to be usec
citizens for rest, sports and leisure activitie

URBAN GreenUP
GA n°730426 i!ii RN =
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Environmental (including COVID)

None

Regarding the operation process

How they have been addressed

Barriers encountered during thBSoperation process and how they have been addressed.

Technical barriers
None
Economical barriers

Unforeseen maintenance cost (furnitu
items)

Sociabarriers

Vandalism in street furniture

The citizens want to see the green perg
covered with ivy grown shortly after plantin

Environmental (including COVID)

If the plants do not have irrigation they c:
dry out, due to the drought high
temperaturesand not enough rain

How they have been addressed

How they have been addressed

Unexpected investment with own means

How they have been addressed

Public street and furniture cleaning service

Increase other types of plants, such
shrubs, ottree planting

How they have been addressed

Install an automatic irrigation system

1.4 Vac7 Urban carbon sinfSantosPilarica)

RELATERPI CODE

CHO0101 CH0102 CH0203 CH0205 CH Vac7 Urban carbon sink

CHO0401 CH0405 CHO0407 CHO0408 CH

NBSNAME

PARTNER(S)

CAR/VAL

CHO602 CHO702 CHO801 CHogo2 CH (SantosPilarica)

CITY DATE OF IMPLEMENTATION
VAL March 2022
A URBAN GreenUP
R GA n°730426 ﬂi URBAN| JP
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1.4.1 Results and Discussion

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

The Urban Carbon Sink (UCS) is conceived as an urban forest in which species h:
selected mainly for their ability to fix carbon. Therefore, it is a natased solution for the
overl OOdzydzE A2y 2F OFNb2y RA2EAIRPropdsed to
compensate the emissions of this greenhouse gas, capturing it in the form of biomass

The Urban Carbon Sink is located in the eastern part of the municipality of Valladolid,
neighbourhood known as Los Santitarica.Specifically, the plot is located in Sector 5C
the urbanizable land known as "Los Santos 2" with a plan definitively approved -
development (BOCyL, 23une 2006). It limits to the south with the bed of the river Esgt
and to the east with théuter Round VA&0. North and West are adjacent to other plots
similar characteristics.

The urban carbon sink forest is completed with other NbS sucbr@sGreen resting are:
(VAc6)with an insect hotel, and varioldatural pollinator module¢vac21)

CHO1 Climate mitigation & adaptatioBH0103CHO0102 Carbon remové&lrban carbon sink
are designed to retain carbon dioxide from the atmosphere, among other U$es.Nb<
impacts on carbon sequestration capacity (indicators CH0101 and CHGOZag&jon
sequestration is due to the species selection and number of trBesus pinasterPopulus
nigraand Celtis australisvere planted in the urban carbon sink.

Trees matrix | Species Plants/Ha @ Trees#
Algjephis Populus nigra, Populus alba 150 166
trees
Fruitfrees Sorbus domestica, Prunis dulcis, Prunus spir 250 144
Crateaegus monogna, other
Transitional | Celtus australis, Ulmus minor "resista", Fraxil
. e . 250 126
mixed trees | angustifolia, Jugalns regia
Forest trees PlnL_Js pinea, _Quequ_Js fa_glnea, Querqilex, 800 1553
Juniperus thrurifera, Pinus pinaster
1989

URBAN GreenUP
GA n°730426 i!ii%RBAN UP



D5.4 NBS implementation conclusions and recommendations. Final NB 15/420
catalogue Annex

Theoretically, the implementation of this NbS has been estimatédd@ase CO2 fixation t
211%.The action implemented has led to a change in land use, from an agricultural us
green area use. Although the existing agricultural cover was already fixing atmos
carbon prior to the URBAN GreenUP action, has increased significantly thanke
plantation of almost 2000 new trees. Moreover, this impact increases over time. This
forest will bemaintained for 30 years Valladolid as it is being labeled to the Ministry
OYPBANRYYSYy(d & a4/l Nb2y FAEFGAZ2Y LINR2SO

These NbS have been provided wathart soils which contribute positively to improving tr
water absorption capacity of the soil and increasing the amount of rainwater interce
This in turn contributes to reducing the wateeatment needs of the cityHowever, it has
not been possible to quantitatively estimate the impact as there is no data on the asso
KPIs

Regarding thélistribution of green spaces the city, this action has contributed significan
to increase in the ratio of m2 of greapaces per inhabitant. In the case of Pilarica Distris
has increased a 64% the ratio of m2 green spaces/inhabitant, from 13.09 m2 to 21.56
inhabitant.

In terms of improved accessibility, Pilarica district has also improved in this indicator.

CHO0403 Green Space Accessibilityr{im)
DISTRICT| BASELIN| POSTNTERVENTIQ INC (%
Pilarica 75.99 75.03 -1.4%

Regarding theonnectivity between green infrastructuresin Pilarica Districthe distance
between green infrastructures has decreased, so the impact has been positive.

CHO0410 Pollinator Species Increadee presence gbollinators has significantly increase
due to the increasing area of green NbS, specially the species wittrflo

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

f GREEN

URBAN GreenUP
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Regarding the sustainability degree, this action has been evaluatédrg<sood level

Construction/
Ecosystem Society S Category Implementation date

operation

VAc7 Urban Carbo

carbon sink| Sink 26,7 |16,7 23,3 Very good| abri-22 | M59

On the other hand,iace theVA&-Urban carbon sinks locatedin the
East of theGreen Corridorit positively affecs the indicatorsCH0902
Walking Area Increaseand CH0903 Cycling Area Increa
automatically monitored with the URBAN GreenUP mobile
(location services). However, this impaould not be evaluated either
as no caclusive data was obtained through th@bile application.

1.4.2 Conclusions and recommendations.

Regarding the implementation process

Barriers encountered during théNBS implementation process and how they have been
addressed.

Technical barriers How theyhave been addressed

Tree planting is done with young individuals. Provide garden means
requires specialized machinery.

Economical barriers How they have been addressed

Buying trees is cheap. Planting trees and insta Financing of everything necess:
irrigation and protection systems éxpensive with municipal own means

Social barriers How they have been addressed

Forest tree planting has a replacement rate3@. Dead trees replacement
Citizens perceive it as poor maintenance

Environmental (including COVID) How they have been addressed

URBAN GreenUP
GA n°730426 i!ii RN =
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The trees and vegetation in green areas were fr
during the Covid confinement

Regarding the operation process
Barriers encountered during thRBS operation process and how they have been addressed.

Technical barriers How they have been addressed
Difficult access for maintenance Use of hand tools and light machinery
Economical barriers How they have been addressed

Need for a specific budget for tr Use of additional economic means.
maintenance of the carbon sink. Powers 1

included in maintenance contracts for gre

areas

Social barriers How they have been addressed

Acts of vandalism on furniture items (sigi Service of than cleaning
canopy

Environmental (including COVID) How they have been addressed
The severe drought of 2023 has affected t Replanting of thearbon sink.
survival of trees Young trees die withou

being able to capture water from the wat
table.

1.4.3 Other comments

Trees in urban forests must be able to survive on their own, even more so when they
nearby water source (river and surface water table).

1.5 Vac09SUDs for renaturing parking

RELATERPI CODE NBSNAME PARTNER(:

CH02a CH02@ CH®07 CHR208 CH0209CH040¢ SUDs for ranaturing VAL/CEN
CH0602 parking

CITY DATE OF IMPLEMENTATION

* %
* 4 *
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VAL April 2023

1.5.1 Results and Discussion

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

Sustainable drainage systerast inthe management of urban runoff. They allow regulat
strong rain fbws and, therefore, improvéhe municipal sewage systexreduce the amoun
of water that reaches the treatment plants; reduce the impact of overflomg @rotect from
the effects of flooding

A water retention pond has been built @roundabout.n this case, two sewers have be
installed on the road next to the roundabout that collect water from rain that comes d
from the highest area of the streeand channels it inside of the roundabout. A sn
excavation has been made in the roundabout, and when the water enters it on rainy ¢
small pond is formed that little by little empties, as the water infiltrates directly into
ground. Thus, the tge puddles that were produced in this the road and were dangerou:
avoided. On the other hand, the existing trees have been maintained and the round
has been revegetated.

Water management challenge:

5 KPI regarding water management challengeenestablish to quantify the effect of thest
interventions. The mandatory analysis and tests of the ground and rain statistics were
because the methodology uses theoretical data allowing calculating the KPIs even wit
finalising the works. Nevertless, it has not been possible to obtain these KPIs due to t
lack ofqualified technical personnel in the entity responsible of them.

Green space management challenge

GREEN

URBAN GreenUP
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Green Areas sustainability:

In order to evaluate the sustainability of thetervention, 29 aspects divided into thre
categories have been scored:

1) Impact on ecosystem: the ecological context where a project is placed and develop

2) Construction and operation: the impact of the execution of the works to implemen
NBS ad the impact through the life due to the use.

3) Impact on society: improvement of the quality of the community. life

Construction .
Ecosystem operation Societ Score Category
VAc9 SUDs for re-naturing parking 26,7 16,7 6,7

¢KS NBadz da akK2g UGKIFIG GKS AydSNBSyuiazy

Urban regeneratiorchallenge

Benefits for interventionss6.67/100 is the score reached of permeable parking taking
account different criteria of different topics: improvement by NBS type, the sustaina
KPI and the functionality of the interventions.

1.5.2 Conclusions and recomendations.
Please, answer to the questions.

Regarding the implementation process
Barriers encountered during theNBS implementation process and how they have been

addressed.
Technical barriers How they have been addressed
Existing trees in the roundabout Integrate the trees in the design
Economical barriers How they have been addressed

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

Due to the COVID thienplementation was
delayed.

GREEN

URBAN GreenUP
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Regarding the operation process

Barriers encountered during thBS operation process and how they have been addressed.
Technical barriers How they have been addressed
Not identified.
Economical barriers How they have beeaddressed

The European projectdoes not finance The Valladolid City Council finances

maintenance. maintenance actions.
Social barriers How they have been addressed
Vandalism: people steal plants Educational activities

Plants reposition
Environmental (including COVID) How they have been addressed

The lack of rain and drought complicate t Manual watering would be an option, but
growth of the plants. is very important to evaluate also if this
sustainable.

1.5.3 Other comments

Optional: Any other relevant comments that yoansider essential to be included as par
the NBS implementation assessment

Sustainable urban drainage systems are very useful and easy to build in parks and ¢
but it is very complicated in consadited urban areas and roads.

1.6 VaclO Rain gardens

RELATERPI CODE NBSNAME  PARTNER(
CH02a CH02@ CH®207 CH@08 CH0209CH0408CH0602 Rain gardens VAL/CEN
CITY DATE OF IMPLEMENTAT

VAL April 2023

* %
* 4 %
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1.6.1 Results and Discussion

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

Sustainable drainage systerast inthe management of urban runoff. They allow regulat
strong rain fbws and, therefore, improvéhe municipal sewage systexreduce the amoun
of water that reaches the treatment plants; reduce the impact of overflomg @rotect from
the effects of flooding

A rain garden has been built in the west area of Valladolid, to manage the rain wate
parking area withourt sewage system: the rainwater from the parking area crosse
discontinuous curb and falls into a diit filled with gravel and permeable materials th
through different sections arranged in stages, infiltrates the water into the ground avc
puddles.

Water management challenge:

5 KPI regarding water management challenge were establigbaatify the effect of these
interventions. The mandatory analysis and tests of the ground and rain statistics were
because the methodology uses theoretical data allowing calculating the KPIs even wit
finalising the works. Nevertheless, it has heen possible to obtain these KPIs due to th
lack ofqualified technical personnel in the entity responsible of them.

Green space management challenge

Green Areas sustainability:

In order to evaluate the sustainability of the intervention, 29 aspefitéded into three
categories have been scored:

1) Impact on ecosystem: the ecological context where a project is placed and develop

GREEN

URBAN GreenUP
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2) Construction and operation: the impact of the execution of the works to implemen
NBS and the impact through thige due to the use.

3) Impact on society: improvement of the quality of the community. life

Construction .
Ecosystem operation Societ Score Category
VAc10 Rain gardens 26,7 16,7 6,7 50 Good

¢KS NBadz da akKz2g OGKFIG GKS AydSNBSyuazy

Urban regeneratiorchallenge

Benefits for interventions56.67/100 is the score reached of permeable parking taking
account different criteria of different topics: improvement by NBS type, the sustaina
KPI and the functionality of the interventions.

1.6.2 Conclusions and recommendations.
Please, answdbp the questions.

Regarding the implementation process

Barriers encountered during theNBS implementation process and how they have been
addressed.

Technical barriers How they have been addressed

Kerbs around parking areas are mandat Kerbs are discontinuos to allow water goi
according to municipal normative, but the¢ out across them.
don’t allows water going out.

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

Due to the COVID the implementation w
delayed.

Regarding the operation process

Barriers encountered during thRBS operation process ahdw they have been addressed.

GREEN

URBAN GreenUP
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Technical barriers How they have been addressed
Not identified.
Economical barriers How they have been addressed

The European projectdoes not finance The Valladolid City Council finances
maintenance. maintenanceactions.

Social barriers How they have been addressed

Vandalism: some people remove stones ¢ Educational activities
kick the kerbs.

Environmental (including COVID) How they have been addressed

The lack of rain and drought complicate t Manual watering would be an option, but
growth ofthe plants. is very important to evaluate also if this
sustainable.

1.6.3 Other comments

Optional: Any other relevant comments that yoansider essential to be included as par
the NBS implementation assessment

Rain gardens are a very good solution to manage rainwater, but the implementation in
and pavement areas are not easy. However, in green areas and parks are very
implement. The operation and maintenance is also very simple.

The advantages garding heat island effect and rain water management are consider
so it is a NBS with a high potential.

1.7 VAcll Green parking pavements

RELATERPI CODE NBSNAME PARTNER(

CH02a CH02@ CH@O07 CH@O08 CH020S¢ VAcll Green parkin VAL

GREEN

CHO0408H0602 pavements
CITY DATE OF IMPLEMENTATI(
VAL April 2023
G URBAN GreenUP
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1.7.1 Results and Discussion

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

Sustainable drainaggystemsact inthe management of urban runoff. They allow regulat
strong rain fbws and, therefore, improvéhe municipal sewage systexreduce the amoun
of water that reaches the treatment plants; reduce the impact of overflows and protect
the effects of flooding

A green permeable parking has been built in the west area of Valladolid where Iz
unpaved parking areaxisted.In this way, the stability of the ground is improvedd the
formation of puddles and mud is avoided, without havia@sphalt the groun@nd allowing
plants to grow Permeable pavens allow the earth to breathand prevenits overheating,
reducing the heat islandffect incities.

Water management challenge:

5 KPI regarding water management challenge vestablish to quantify the effect of these
interventions. The mandatory analysis and tests of the ground and rain statistics were
because the methodology uses theoretical data allowing calculating the KPIs even wit
finalising the works. Neverthelssit has not been possible to obtain these KPIs due to t|
lack ofqualified technical personnel in the entity responsible of them.

Green space management challenge

Green Areas sustainability:

In order to evaluate the sustainability of the interventid2® aspects divided into thre
categories have been scored:

1) Impact on ecosystem: the ecological context where a project is placed and develop

URBAN GreenUP
>
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2) Construction and operation: the impact of the execution of the works to implemen
NBS and the impadtihrough the life due to the use.

3) Impact on society: improvement of the quality of the community. life

Ecosyster|Construction/operatio

VAcl4 Green Parki| 20,0 16,7
Pavements

The results show thatthe y G SNIBSY A2y Aa G3I22Reé Ay G

Urban regeneratiorchallenge

Benefits for interventions52.22/100 is the score reached of permeable parking taking
account different criteria of different topics: improvement by NBS type, the sustaina
KPI and the functionality of the interventions.

1.7.2 Conclusions and recommendations.

Please, answdbp the questions.

Regarding the implementation process

Barriers encountered during théNBS implementation process and how they have been
addressed.

Technical barriers How they have been addressed
Not identified.

Economical barriers How they have beeaddressed
Not identified.

Social barriers How they have been addressed
Not identified.

Environmental (including COVID) How they have been addressed

Due to the COVID the implementation w
delayed.

Regarding the operation process

Barriers encountered during thRBS operation process and how they have been addressed.

GREEN

URBAN GreenUP
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Technical barriers How they have been addressed

The pavement does not resist big weights A vertical traffic sign markse prohibition of
is not for trucks parking. entry for heavyduty vehicles

Economical barriers How they have been addressed

The European projectdoes not finance The Valladolid City Council finances
maintenance. maintenance actions.

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

The lack of rain and drought complicate t Manual watering would be an option, but
growth of the plants. is very important to evaluate also if this
sustainable.

1.7.3 Othercomments

Optional: Any other relevant comments that yoansider essential to be included as par
the NBS implementation assessment

Green permeable park lots are very easy to implement and are not expensive. The op
and maintenance is also vesymple.

The advantages regarding heat island effect and rain water management are consid
so it is a NBS with a high potential.

1.8 Vacl5Cycle pedestrian greepaths

RELATERPI CODE NBSNAME PARTNER(

CHO0402 CH0405 CH0407 CH0408 CH0410 CI Cycle pedestrian greer VAL
CHO0702 CH0902 CH0903 paths

CITY DATE Ol
IMPLEMENTATION

GREEN

VAL May 2023
s URBAN GreenUP
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1.8.1 Results and Discussion

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

This intervention inludes green pavements in a special structure with filter properties. T
green pavements leave small gaps filled with smart soil and with specific creepinc
species with a short growing and minimum maintenance.

These features will allow manage thater runoff and it could serve in the cygdedestrian
areas to reduce cycle speed in specific urban sections with many pedestrians. These :
of pavements will indicate slow velocity zones in street crosses, pedestrian stops, etc.

In order toevaluate the sustainability of the intervention, 29 aspects divided into tt
categories have been scored:1) Impact on ecosystem 2) Construction and operation 3)
on society

Constry

ction/o| Societ Score Category
peratio

VAcl15 Cycle-pedestrian green paths | 133 | 6,7 | 233

Ecosys|
em

¢tKS NBadzZ 6a aK2¢ 0GKIG GKS AYyGSGNBSylGAzy
Urban regeneration challenge:

GREEN

URBAN GreenUP
GA n°730426 i!ii’um p



D5.4 NBS implementation conclusions and recommendations. Final NB 28/ 420
catalogue Annex

Benefits for interventions: 43/100 is the score reached of permeable parking taking
account different criteria of different topics: improvement by NBS type, the sustaina
KPI and the functionality of the interventions.

1.8.2 Conclusions and recommeiations.

Please, answer to the questions.

Regarding the implementation process

Barriers encountered during théN\BS implementation process and how they have been
addressed.

Technical barriers How they have been addressed
In many urban places direct watexfiltration Construction of drainage systems the
to the ground is not possible due to tt derives the water to the city rainwate

existance of underground systems, like wa collectors or to the sewage system wikk
pipes, electrical wires, ductos, etc necessary

Economical barriers How they have been addressed
Not identified.
Social barriers How they have been addressed

Cycle lanes are also used bgooters anc The construction solution has been chancg
skaters, and the uneven surface of the gre in the most frequent places for skaters.
paths is a problem for them.

Environmental (including COVID) How they have been addressed

Due to the COVID the implementation w
delayed.

Regarding the operation process

Barriers encountered during thBS operation process and how they have been addressed.

Technical barriers How they have been addressed

Maintenance and cleaning are essen Planning and surveillance
factors for the correct use of cycle tracl
avoiding insecurity for the cyclist.

GREEN

Economical barriers How they have been addressed
s URBAN GreenUP
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The European projectdoes not finance The Valladolid City Council finances
maintenance. maintenance actions.

Social barriers How they have been addressed

Some citizensNonacceptance of uneve Educational activities
surfaces to reduce the speed

Environmental (including COVID) How they have been addressed

Due to the COVID the implementation w
delayed.

1.9 Vaclb, Vacl7, Vacmnarts soils as substrate

RELATED KPI NBSNAME PARTNER(:
CODE
CHO0201; Smarts soils as substrate VAL / CAR
gﬂggg; VAcl6Smarts soils as substrate for cypledestrian greer
CH0209: paths, pollinators mod. & green shady struct.(Ac17
CHO21 1j Smarts soils as substrate for green singutdrastructure
CH0514’ (SubDemo B). VAcl8 Smarts soils as substrate
Wastewater plant zoneSubDemcC)
CITY DATE OF IMPLEMENTATION
VAL Supply in May 2020, December 2020 and March 2023

1.9.1 Results and Discussion

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

Smat soils is an special substratersposed of
by-products of the agricultural industr{90%)
(vegetable waste) and with added biocarbot
(10%) which increases the retention of a
pollutants.

* %
* 4 %
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The supply of smart soil has been contracted
a regionalcompany (EMUPA) that is located
close to the city of Valladolid, which suppli
different types of substrate for the municipi
Parks and Gardersea (green areas).

Smart soil storage in the EMUPA facilities

Smarts soils as substrate fovac2z Trees Vaclb Cycle| Expected

VAcl6 pedestrian green path& Vac19 Pollinators modA) m3

VAc2 Planting 1,000 trees 180

VAc15 Cyclepedestrian green paths 180

VAC19b I GG dzNJ £ L2ttt Ayl (2NQRa Y2 Rd 18

378

VAcl7 Smarts soils as substrate for GI {86 Vac20, Vac29 m3

VAc6 Installation of 3 Green Resting areas 20

VAC20/ 2 YL OGSR t2ff Ayt G2NDa Y2 20
VAC17 |40

VAc18 Smarts soils as substrate (C.) m3
VAc14 Green Parking Pavements -

VAc5 Renaturing parking trees (250) 40

VAC6 Installation of 3 Green Resting areas 20

VAC21b | G dzNF £ LIRffAYlF G2NRa Y2Rd 45

VAc7 Urban Carbon Sink 240

VAC6 Installation of 3 Green Resting areas 20

VAc18 565

VAc18 Smarts soils as substrate Wastewater plant zone (C.5s the NWTP were nc
implemented in Valladolid, this Vac18 was defined to be implemented with the Storm\
Treatment Systems (SUDs Vac9, VaclO, Vacl4: rain garden, detention pond an
filtering parking pavement)

* %
* 4 *
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Unfortunately, there is no KPI indicator that has been specifically calculated to monit
effectiveness of smart land in the interventions carried out. Only CARTIF labo
experiences on the formulation of this type of substrates are available Siedaitial of the
URBAN GreenUP project.

However, the amount of soil added in each NBS is detailed below.

There have been made three supplies to the EMUPA provider.

EMUPASmart soil Smart soilm3) NbS

Cl. ST, Supply Parks and Garde 245 Vac2, VacT3ree planting

C1. S2 Supply Parks and Garden 245 Vac2, Vac5 Tree planting

C1. S Supply Green Corridor Vace6 (resting areas), Vac7 (carbon si
665 Vacl5 (Cyclpedestrian green paths)

(on works) Vac19, Vac20, Vac21 (pollinators mo

Smart soil as substrate in the carbon vRc7)

One extra supply ofriart soil has ben made as part of the implementation works for
SUDs (Stormwater treatment systems) in march 2023.

Smart soi(m3) NbS
C2.Execution oBUDS 210m?3 VAc14 Green Parking Pavement
1.9.2 Conclusions and recommendations.

Regarding the implementation process

Barriers encountered during théN\BS implementation process and how they have been
addressed.

[cRENUP
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=
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Technical barriers

It is not easy to findbiochag  { 2

composition of the Smart Soil.

Large volumes of soil require a large stor:
area

Smart soil has to be added only to t
topsoil, or we will be burying the biochar.

The smart floor was supplied by a lo
provider but was applied on a constructit
site (Green Corridor)

Economical barriers

Smart Soil is not cheap, compared to 1
traditional organic substrate for green are¢

Social barriers

Environmental (including COVID)

Regarding the operation process

How they have been addressed

Schedule the supplwith time in advance,

so that the biochar can be bought ai

brought to Valladolid

The soil was stored in the municipal nurs:
(Renedo) and in the supplier's own ifdes.

Soil application by experts, ensuring it dc
not mix into lower soil layers (buried)

Coordination between actors: The suppl
and the site manager, to transport ar
extend the soil when necessary.

How they have beeaddressed

FAYylyOAy3 27T -35mB iwits

European funds

How they have been addressed

How they have beeaddressed

Barriers encountered during theNBS implementation process and how they have been

addressed.

Technical barriers

How they have been addressed

It is difficult to monitor the real effectiveness of tr

type ofinnovative solutions
Economical barriers
Does not need maintenance

Social barriers

How they have been addressed

How they have been addressed

* X %

URBAN GreenUP
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Physically, the existence of this innovative soil is The writing of explanatory text:
appreciated, so it is difficult to communicate should be increased to dissemine
the benefits of smart sail

Environmental (including COVID) How they have been addressed

1.10+! OMpE ! OHm bl GdzNIF £ LREfAYlG2NDA

RELATERPI CODE NBSNAME PARTNER(:
CHO0105; CHO10&H0401; CHO0405; CHO4! VAc19/21_Natur'aI CARTIF
CHO0410; CH0602; CH0902; CH0903 L2ttt Ayl U2Na

CITY DATE OF IMPLEMENTATI
VALLADOLID May 2022 VALL

1.10.1Results and Discussion

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

Naturalt 2 f £ A Mddulea(NEM)F NB f 201 SR 2y (GKS OAd
outskirts or in the city centre. Their installationcreasethe connectivity and distribution ¢
the existingurban greenareas supporting the rest of the green infrastructures thatvile
been implementedThey also have a high visual impact since they are frequented are
walking and outdoor activitie21 NPM has been installed along the Green Corridor.

* %

* 4 X
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Natural pollinator's modules & =
other pollinators friendly NBS actions /
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Figurel.1. NPM location inthe existinggreen urban areas, in relation to the Green Corridor line
and other NBS actions.

g r'..u".‘.."ﬁ&...,.k -
-\? !

Figure2. NPM installed along the green Corridor

In terms of temperature decreas€H0105) andheatwave risKCH0108) where the CPN
have been installed, there hasn’t been a relevant impact due to the small size and am:
the modules.

Regarding the distribution of green spaces in the city, the neighbourhoods where
pollinators modules have been inded have seen an increase in the ratio of m2 of gr
spaces per inhabitant after the installation of the NBS of the URBAN GreenUP proje
figures for these neighbourhoods are shown in the following talblee impact has bee
particularly significantin the Pilarica district, with the greatest increase in green ¢
compared to the baseline situation.

\ CHO0401 Green Space Distribution (m2/capita) |

URBAN GreenUP
>
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DISTRICT| BASELIN| POSTNTERVENTIQ INC (%
Girén 124.96 125.38 <1%
Centro 19.75 19.86 <1%
Pilarica 13.09 21.56 64%

Ly GSN¥xa 2F AYLINROGSR | O0SaairoArtArdes (
modules have been installed have also improved in this indicator. The effect is partit
significant in the case of the Centro district, mainly doagwo factors: the number of NB
installed and the high population density in this area.

CHO0403 Green Space Accessibilityr(im)

DISTRICT| BASELIN| POSTINTERVENTIQ INC (%
Girén 48.06 48.06 <-0%
Centro 102.88 51.22 -38.7%
Pilarica 75.99 75.03 -1.4%

| 26 SOSNE (GKS ylFrddzNI £ LREEAYlIG2NRa Y2Rd
these indicators, as they have been installed in the context cEpisting green areas.

This NbS significantly impacts in pollinator species increase (CHObh4dMan areasy
providing yeairound flowers, shelter and watering placeBhe implementation of gree
infrastructure in 2021 already had a significant impactsemeral points of the city: Urba
Carbon Sink (UCS); Natural Wastewater Plant (NWP); OrdPargse Alameda (OPAlbe
Gty Centre(CCR).

It is expected that from 2022 with the implementation of the modutes impact will
increase thanks to the development of vegetation that attracts pollinators.

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
CCR

2021 0,16 1,80 0,09 1,28 0,74 3,33

Figurel.3. Summary of the average values according sampling area and type of pollinator

* %

* 4 X
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Pollinator presence
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Figurel.4. Pollinator presence average per year

On the other hand, the impact that these

actions have had on the increase in walkir

cycling could not be evaluated, as no conclusive data was obtained through the r

application(CH0902and CH0903)

1.10.2Conclusions and recommendations.

Please, answer to the questions.

Regarding the implementation process

Barriers encountered during théNBS implementation process and how they have been

addressed.

Technical barriers

1. Location

Naturalt 2f t Ay G2NDa a2l
may have some trees and/or bushes that
obstacle their installation.

2. Species selection

Some of the selected plant species wi
annual, which implies their annu
replacement and therefore an increase in t
maintenance costs. Also, some of them w
difficult to find in the garden centres of th
city. Also, some plants carelsusceptible tc
developing diseases

Plant groups have to provide food f
pollinators throughout the year, coviag
different timesof flowering.

3. Hydric requirements

Some plantseed plenty of water for their
growth and development It is needec

How they have been addressed

1. Location

The existing species previous to t
installation of the modules Wi be
maintained, adding the smart soil and tl
new pollinatorfriendly species.

2. Species selection

A final plant selection was made so tr
besides being pollinatefriendly, the correct
size, native antiallergicand with low hydric
requirements, they also had to be easy
find in garden centres andof low
maintenance The plants that did not fi
these requirements were dismissed, as w
as those that are susceptible to developi
diseases and included in thevasive specie
list.

The plant group have been selectedstcure
different times of flowering to provide foo
for pollinators throughout the year.

* X %
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continuous presence of water for tr
development of the bushes and flowers a
to provide freshwater for pollinators an
birds.

4. Planting time

The planting has been done in mithy, with
high temperatures, making it difficult for th
roots to settle and increasing th
susceptibility of the plants to heat ar
drought.

Economical barriers

In relation to the selection of species, tl
implementation of plants with higl
maintenance, water requirements, annu
replacement... implies a higher econon
cost.

Social barriers

Citizen lack of awarenessabout the
operation and benefits of pollinator module
can lead to their rection and/or fear of the
presence of pollinators.

High exposure of the modules to vandali:
and deterioration due to the play ¢
children/adults.

Environmental (including COVID)

Not applicable

Regarding the operation process

3. Hydric requirements

Each pollinator module hago have a
connection for irrigation and provide
freshwater for pollinators and birdsin
addition to being able to collect rainwater

4. Planting time
It is recommendedio do the planting on
OctoberNovember or MarckApril when

there are mid temperatures to facilitatthe
settlementof the roots in the new location.

How they have been addressed

Selecing those species adapted to tr
climate of Valladolid and not very demandi
in terms of water requirements.

How they have been addressed

Awareness campaigns have been carried
on social networks (g. duringthe bee day);
engagement campaigns.g. workshops of
insect hotes construction.

One possibility is to change the name
G Cf 2 ¢ S NitovdiR mifiaS-éjection.

How they have been addressed

Not applicable

Barriers encountered during théNBS implementation process and how they have been

addressed.

Technical barriers

Not identified

Economical barriers

How they have been addressed

How they have been addressed

* %
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The European projectdoes not finance The Valladolid City Council finances

maintenance. maintenance actions.
Social barriers How they have been addressed
Vandalism (graffiti and plants thefts). Edicational activities

Non-acceptance of pollinators (for examp
insects and bees) in the city

Environmental (including COVID) How they have been addressed

The lack of rain and drought complicate t Increasing the frecuency of irrigatic
growth of the plants. systems, but it is important to take int
account if it issustainable.

Plants replacement.

1.10.30ther comments

Optional: Any other relevant comments that yomansider essential to be included as par
the NBS implementation assessment

Not sustainable materialsavebeen used to hild the NPM as cement, complicating on so
occasions the optimal development of the plants.

1.11Vac20Compacted.J2 f €t Ay | 1 2 NR& Y2 RdzZ Sa

RELATERPI CODE NBSNAME PARTNER(

CHO0105; CH0108; CH0401; CH0405; CH( Vac20Compacted.J2 t £ A CARTIF

CH0410CH0902; CH0903 modules
CITY DATE OF IMPLEMENTATIO
VAL May 2022 VAL

1.11.1Results and Discussion

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

* %
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[ 2Y LI Ol t Motldei(gRM) &dddatadin grey urban areas, with little vegetatio
and highly pavedwhere gardens cannot be installed. Their installatiocreases the
connectivity and distribution of thexistingurban greenareas supporting the rest of the

green irfrastructures that have been implementeti3 CPMunits has been installed alon
the Green Corridor.

Compacted pollinator's modules &
other pollinators friendly NBS actions

' L2 w
| W 8 U 2
o © @
> 8g ' o&®
r® @ @
W
(i3 @ E"St%i;: :’r':’“ &Bfmii::d.::ln-m modsks
2 ke

B ove NEE aaoes

w Green Cormidor

Figurel.5. CPM location in the city centre in relation to théreen Corridor line and other NBS
actions

Figure6. CPM installed along the green Corridor

In terms of temperature decreas€€H0105) andheatwave riskCH0108) where the CPN

have been installed, there hasn’t been a relevant impact due to the small size and am:
the modules.

URBAN GreenUP
>
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Regarding the distribution of green spaces in the city, the neighbourhoods where
pollinators modules have been inded have seen an increase in the ratio of m2 of gr
spaces per inhabitant after the installation of the NBS of the URBAN GreenUP
However, in Centro District the impact has not been high, as the surface of the NbS ir
are low.

CHO0401 GreeB8pace Distribution (m2/capita)
DISTRICT BASELIN| POSINTERVENTIQ INC (%
Centro 19.75 19.86 <1%

In terms of improved accessibility, the neighbourhoods where green resting areas hav
installed have also improved in this indicator. The effepaidicularly significant in the cas
of the Centro district, mainly due to two factors: the number of NBS installed and the
population density in this area.

CHO0403 Green Space Accessibilityr({im)
DISTRICT, BASELIN| POSTNTERVENTIQ INC (%
Centro 102.88 51.22 -38.7%

This NbS significantly impacts in pollinator species increase (CH01410) in urbaiys
providing yeairound flowers, shelter and watering placeBhe implementation of gree
infrastructure in 2021 already had a significant impatttee Gty Centre(CCR)It is expectec
that from 2022 with the implementation of the moduléise impactwill increase thanks t
the development of vegetation that attracts pollinators.

Butterflies Flies Beetles Bees Others Average
2020 0,21 0,57 0,10 0,37 0,28 1,25
CCR
2021 0,16 1,80 0,09 1,28 0,74 3,33

Figurel.7. Summary of the average values in the City Centre according type of pollinator

On the other hand, the impact that these actions have had on the increase in walkir
cycling could not be evaluated, as no conclusive data was obtained through the r
application(CH0902and CH0903)

1.11.2Conclusions and recommendations.
Please, answdbp the questions.

Regarding the implementation process

Barriers encountered during theNBS implementation process and how they have been

addressed.
Technical barriers How they have been addressed
5. Location 1. Location

* %
* 4 *
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sz A x

¢KS / 2YLJ Ol Srivduleshiave &
meet a series of requirements to t
implemented in urban areas, in terms
aesthetic issues and good visibility of t
modules and regarding their compatibili
with the urban furniture, street functionality
pedestrian mobility and accessibility
temporalactivities and stands of the street

6. Size

CompactedpollinatorQ &nodules have little
area available (4 ffor planting.

7. Species selection

Some of the selected plant species wi
annual, which implies their annu
replacement and therefore an increase in t
maintenance costs. Also, some of them wi
difficult to find in the garden centres of th
city. Also, some plants were susceptible
developing diseases.

Plant groups have to provide food f
pollinators throughout the year, coviag
different times of flowering.

Finally, sme plants need different types ¢
soil and treatmers, in addition to the
possibility of rejection between plants.

8. Hydric requirements

Some plantseed plenty of water for their
growth and development It is needec
continuous presence of water for tr
development of the bushes and flowers a
to provide freshwater for pollinators an
birds.

9. Planting time

The plantig has been done iend-May, with
high temperatures, making it difficult for th
roots to settle and increasing th
susceptibility of the plants to heat ar
drought.

Economical barriers

A specific study of each location was carr
out to identify the possible impeadhents for
0KS Y2RdzZ SQa A Y LI

preliminary works were carried out to set
the area for the installation of the modul
e.g. movement of planters or urbe
furniture. The modules that wern
incompatible with the initial location wer
relocaed to a new one.

2. Size

Largesize trees and bushes were dismiss
selecting mallsized specieshat can leave
space for other species and generate
diverse plant group.

3. Species selection

A final plant selection was made, so tt
besides beingollinator-friendly, the correct
size, native antiallergicand with low hydric
requirements, they also had to be easy
find in garden centres andof Ilow
maintenance The plants that did not fi
these requirements were dismissed, as w
as those that wee susceptible to develo
diseases and included in the invasive spe
list.

Several plant groups haveén created with
different times of flowering to provide foo
for pollinatorsthroughout the year

These plant groups also have similar soil .
treatment needs, avoidng interactions
between plants, being able to be maintain
individually and also form a floristic group

4. Hydric requirements

Each pollinator module hago have a
connection for irrigation and provide
freshwater for pollinators and birds.

5. Planting time
It is recommended doinght planting on
OctoberNovember or MarckApril, when

there are mid temperatures to facilitatéhe
settlementof the roots in the new location.

How they have been addressed
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In relation to the selection of species, tl
implementation of plants with higl
maintenance, water requirements, annu
replacement... implies a higher econon
cost.

Social barriers

Citizen lack of awarenessabout the
operation and benefits of pollinator module
can lead to their rejection and/or fear of tr
presence of pollinators.

High exposure of the modules to vandali:
and deterioration due to the play ¢
children/adults

Environmental (including COVID)

Not applicable

Regarding the operation process

Selecing those species adapted to tr
climate of Valladolid and not very demandi
in terms of water requirements.

How they have been addressed

Awareness campaigns have beenmriesl out
on social networks (g. duringthe bee day);
engagement campaigns.g. workshops of
insect hotes construction.

One possibility is to change the name
G Cf 2 ¢ S NitovdiR mifiaS-éjection.

CPM are mobile and cabe multifunctional;
they can be useds access control for event

to prevent vehicles from entering, amor
other uses.

How they have been addressed

Not applicable

Barriers encountered during théNBS implementation process and how they have been

addressed.

Technical barriers

The manual irrigation of potted plants is n
easy in some streets

Economical barriers

How they have been addressed

Planning

How they havébeen addressed

The European projectdoes not finance The Valladolid City Council finances

maintenance.
Social barriers

Vandalism (graffiti and plants thefts).

Non-acceptance of pollinators (faexample
insects and bees) in the city

maintenance actions.
How they have been addressed

Educational activities

* %
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Environmental (including COVID) How they have been addressed

The lack of rain and drought complicate t Manual watering would be an option, but
growth of the plants. is very important to ealuate also if this i
sustainable.

Plants replacement

1.11.30ther comments

Optional: Any other relevant comments that yoensider essential to be included as par
the NBS implementation assessment

The potsare made ofpolyetheneto meet the needs of strength and lightness looime into
conflict with the sustainability of the solutioMany empty planters in the city could t
reused or planters that only have seasonal plants could be converted to permanent ple
making them mee sustainable and economical; recycled wood or damaged rubbisleauir
be used for the new modules.

1.12VAc22, VAc23 Green noise barriers

RELATED KPI CODE NBS NAME PARTNER(:

CHO0401; CH0403; CH0404; CH0408; CHO41

VAC222 i R
CHO703CHO0801: CHO901: CH1002 e

barriers

CITY DATE 0]
IMPLEMENTATION

VAL 4™ March 2022 (M58)
1.12.1Results and Discussion
Discussion of results: In the results and discussion section, all the related KPIs will b

common and contextualized in terms of tbballenges addressed. This section shoulc
supported with photos, tables, charts, maps, etc.

* %
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This intervention seeks to minimize the traffic noise that arrives to the homes in a zc
the city through a solution that also #eaturalizes the area.

Thegreen sound barriers manage to introduce large vegetable surfaces without
occupying large urban spaces. In this specific intervention we have used precast
insulation panels that have been naturalized through an innovative vertical garden
system. Vegetablsurfaces are able to reduce noise thanks

to the absorption of the substrate and the reflection of its leaves.

= "'vv-u uuwu

_SUhen 1 G hut

- : -
L e N
e o~

Noise reduction with this NBS is focused mainly in the effect of the traffic. So, noise
monitoring is highly affected by the traffic conditi®. Reference site has been selectec
the same street at around 250m far from NBS intervention site. However, there is a
street in the middle and it affects to the traffic distribution.

URBAN GreenUP
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Current results do not show relevampacts on noise reduction by the green noise
barriers but data collected show a high variability. Regarding noise reduction, the irr

was neglectable.

10/05/2022

NBS Assessment. NBS site and referer 13/01/2022 18/03/2022

Max. Av. Max. Av. Max. Awv.

Paseo del Hospital Militar, 34 (Ref.) 99,7 62,1 102 68,6 101 69,9
Paseo del Hospital Militar, 31 (NBS) 919 57,8 100,8 69,6 101,7 68,4

Difference 7,8 43 1,2 -1 -0,7 15

Regarding Green Areas Sustainability the result is Good, the reamieed is 47.

For the Citizen perception KPI, the NBS has a bad score, an average rate of 3.2 (frc
10).

Regarding the job creation KPI, 16 workers were needed.

1.12.2Conclusions and recommendations.

Please, answer to the questions.

i URBAN GreenUP
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Regarding the implementation process

Barriers encountered during the NBS implementation process and how they have been
addressed.

Technical barriers How they have been addressed

It was difficult to find a location where th An area with vegetation between traff
barriers could be placed. lanes was chosen, so that a residual sp
was used, and with the need to redu

There was no eledtrity connection availabl _
decibels.

for the remote control.
A solar panewas installed for the remot

Some of the traffic signs highs were low
control.

than the barriers.
The traffic signs were raised.

Economical barriers How they have been addressed

The budget was quite limited and it was r The design wasised in such a way the
possible to reach the minimum leng sections with and without vegetation wel

necessary for them to be effective. alternated, maximizing the length of tt
barriers.
Social barriers How they have been addressed

At first, the citizens did not understand tt Explanatory panels were placed to public
need for the intervention and complaine the benefits of the NBS.
abou the traffic restrictions due to the

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

Regarding the operation process
Barriers encountered during the NBS implementation process and how they have been

GREEN

addressed.
Technical barriers How they have been addressed
No barriers detected. No barriers detected.
et URBAN GreenUP
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Economical barriers How they have been addressed

The Europeanproject does not finance The Valladolid City Council finances

maintenance. maintenance actions.

Social barriers How they have been addressed
Vandalism (graffiti and plants thefts). Education and awareness activities
Environmental (including COVID) How they have been addressed

No barriers detected. No barriers detected.

1.13VAc24 Vertical mobile garden

RELATED KPI CODE NBS NAME PARTNER(

CH0105; CH0108CH0403; CHO0404CH0408: VAc24 Vertical mobil SGR

CHO0410CH0411; CHO708H0801 garden

CITY DATE ol
IMPLEMENTATION

VAL 8" May 2020 (M36)

1.13.1Results and Discussion

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

* %
t‘l

GREEN

ot URBAN GreenUP
* 4 * GA n°730426 ﬁii URBAN | JP



D5.4 NBS implementation conclusions and recommendations. Final NB 48/ 420
catalogue Annex

A vertical mobile garden is a constructive system that allows to plant in vertical self
supporting structures. They are NBSs non static, they can be moved from their locatic
they can bring nature tanany different places of the city. They also introduce resting ar
where the citizens can seat, and even innovative solutions like solar energy powered
that refreshes the users in summer.

We can differentiate two types of vertical mobile gardere first type are NBSs that nee
I 6+ GSNJ adzZLlLXf @ +FyR RNIAYIF3AS aeaidsSyz |y
connecti?_n. 7

R

P "’T"‘.’. i ——— - i L

The main objective of these NBSs was to improve the connectivity between the differe
interventions along the city, antllhas been achieved as the results of CH0402, Green ¢
Distribution, is good. It would be necessary to implement more of these small interven
to improve the results, but the impact of the NBSs done is positive.

Regarding Green Areas Sustainabiliiy result is Bad, the score reached is 33.

For the Citizen perception KPI, the results are divided between the different interventi
(from 1 to 10):

Letters Valladolig Portugalete Sg Santiago S| Santiago S
6.2 5.6 5.6 5.9

We can consider therpositive.
The letters of Valladolid have become one of the most known interventions of the proj
URBAN GreenUPublicizing the project to all the citizens.
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1.13.2Conclusions and recommendations.
Please, answer to the questions.

Regarding the implementation process

Barriers encountered during the NBS implementation process and how they have been
addressed.
Technical barriers How they have been addressed

The anchors to the pavement intended They were placed in sets of 2 and 3 piece:
support the small gardens could not | that they had enough weight to not need
installeddue to municipal regulations. be anchored to the ground.

The evacuation of the water in Plaza Zorr We perforated the slab andvacuate the
O2dzZ Ry Qi | OKAS@S K water though the parking under the square

Economical barriers How they have been addressed

The cost of the vertical mobile garderns w Municipal funding habeenincreased
higher than expected

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

No barriers detected. No barriers detected.

GREEN
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Regarding the operation process

Barriers encountered during the NBS implementation process and how they have been

addressed.

Technical barriers
No barriers detected.

Economical barriers

How they have been addressed
No barriers detected.

How they have been addressed

The European projectdoes not finance The Valladolid City Council finances

maintenance.

Social barriers

Vandalism (graffiti and plants thefts).
Environmental (including COVID)

No barriers detected.

1.14VAc25 Green Facade

RELATED KPI CODE

CHO0105; CH0108; CH0109; CH0110; CHI
CHO0403; CH0404; CH0408; CH0410; CHI
CHO0501; CHO0703; CH0801; CH1a®11002

CITY

VAL
1.14.1Results and Discussion

maintenance actions.

How they have been addressed
Education and awareness activities
How they have been addressed

No barriers detected.

NBS NAME PARTNER(

VAc25 Green Facade SGR

DATE OF IMPLEMENTATION
30" June 2020 (M37)

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

A Green facade is a constructive system that allows to plant vegetable species in the
vertical surface of a facade. The structure that supports this system is affixed to the fa
On this structure are placed different layers and a substiraighich the plants grow.

Green facades are NBSs that introduce nature directly in the skin of the buildings, bei
strong NBSs to naturalize the built environment. These kind of interventions has also
strong impact on the citizens as they are vesual icons in the city.

The design of this vertical garden is conditioned by the existing fagade. The current fa
has a very marked geometry of hexagons, and it has been decided to integrate this N

* X %

* %
* 4 *
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the building with the same geometry.

One d the objectives of this intervention was to achieve a collaboration between priva
and public sectors. It was a very positive project to get awimsituation, where all the
partners involved get very good results.

Green facades can function as amwastic solution to dampen the noise from outside anc
increase the sense of peace and quiet, and also can protect your walls from direct sol
radiation providing thermal insulation. Buildings covered with green absorb less heat ¢
the day and lose les®eat at night helping to protect them from the frigid winter
temperatures. When combined with higfuality insulation, a green facade can improve
energy efficiency and lower the heating and cooling loadigireen facade can also provid
needed habitafor several urban creatures, including birds, butterflies, spiders, and otk
insects.They can also improve the citizen health through more direct contact with the
natural world in the places we inhabit. The plants used by a green facade can improve
air quality around, because they have the ability to capture fine particulate matter rele
by cars, factories, and other common pollutants of urban air. Plants can even capture
particulate matter such as metals like lead and cadmium and move ihienthe soil and
out of the air that we breathe. Because plants cause evaporation and transpiration, th
also play an important role in lowering the summer temperatures around the buildings
live in, thus, reducing the urban heat island effect.

The irigation included a reirculation system to collect the leftover water. It was necess
to find a place in the interior of the building to allocate the installations. The species
planted were selected to maximize the absorption of pollutants and minithezevater
consumption.

Some KPIs were defined in order to measure all the explained benefits, but the result:
show important impacts. The effect of the installed fagade is not appreciable with the
sensors installed because the green surface is not enough big to havergb in the

GREEN
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quality of the air or biodiversity of the city area.

So, discussing about the obtained results, this NBS has not significant impact on the
temperature reduction in the area. It could be due to the fact the vertical garden is insi
quite high (around 7 m high of the lower part) from the floor where people are (and
thermometers too).

Temperture reduction (°C) VALUE UNITS Year

Exante (2019) -1,45 °C
Expost (2020) -1,44 °C
Expost (2021) -1,29 °C
CHO0105 11 % 2021

This NBS has neignificant impact on the heatwave risk in the area. Anyway, it is diffict
to assess the impact because data in different year differs quite a lot.

Heatwave risk reduction (% VALUE  UNITS Year

Exante (2019) 45/ 79% Days /%
Expost (2020) 50/ 100% Days /%
Expost (2021) 50/94% Days /%
CH0108 +15 % 2021

Regarding Green Areas Sustainability the result is Good, the score reached is 60.

wS3AFNRAYy3 SySNEHe al @Ay3a S R2y Qi KI @S
reduction due to the NBinplementation. In one hand, the relative size of the NBS
compared to the total building envelope, building complexity may have influenced thel
methodology approach. On the other hand, energy consumption approach may have
affected by many factorske: COVID lockdown, energy saving measures in lightning,
changes in electricity provider, etc.

Regarding Annual levels of fine particles,P3&nd PM10 the assessment of this KPI sho
that this NBS has a positive influence in B2 5and PM10 city background levels. The
reference location also with city background levels is close to the NBS intervention sit
impact is Positive, significant.

For the Citizen perception KPI, the result is 6.2 that is very positive.

Regarding the job creation KRQ workers were needed.
1.14.2Conclusions and recommendations.

Please, answer to the questions.

* %
* 4 %
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Regarding the implementation process

Barriers encountered during the NBS implementation process and how they have been

addressed.

Technical barriers

The structural capacity of the facade w
unknown.

Economical barriers

URBAN GreenUP budgdesufficient

Social barriers
No barriers detected.
Environmental (including COVID)

The planned installation date of the gard
coincided with the beginning of the loc
down due to the pandemic.

Regarding the operation process

How they have ben addressed

It was decided to anchor the garden to a ni
substructure, that was also anchored to t
building's slab. An agreement was reacf
with El Corte Inglés so that they took chai
of this substructure, and the City Council
the rest of the garden.

How they have been addressed

El Corte Inglés and the Valladolid City cou
also financed the NBS implementation.

Howthey have been addressed
No barriers detected.
How they have been addressed

The workshad to be delayed until thi
sanitary measures allowed the works.

Barriers encountered during the NBS implementation process and how they have been

addressed.

Technical barriers

How they have been addressed

The pigeons easome of the plants of the An ultrasound inhibitor was installed.

garden.
Economical barriers

The European projectdoes not finance
maintenance.

Social barriers
No barriers detected.
Environmental (including COVID)

No barriers detected.

How they have been addressed

El Corte Ingles company was responsible
the green fagade maintenance, thanisan
agreement between the Valladolid Ci
Councll

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

No barriers detected.

* X %

* %
* 4 *
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1.15VAc26 Electrowetland

RELATED KPI CODE NBS NAME PARTNER(:

CH0206, CH0207, CHOZORI:CHO0211; CHO021 Vac 26. Electrowetland LEITAT

CHO0213)

CITY DATE Ol
IMPLEMENTATION

VALLADOLID July 2021

1.15.1Results and Discussion

Table of results of each Challerggoring that applies to this NBS. The final output is a
scoring for each Challenge.

An Electrowetland is a natural wastewater treatment system that generates electricity
the oxidation of the organic matter. It is based on a conventional Haidt&ubsurface Floy
Constructed Wetland (HSSF CW) in which electrodes are introduced. Therefore, it con
a planted and permanently flooded gravel basin in which wastewater flows horizontally
one side to the other of the system crossing the #lede layer.

Electrodes implementation and the electrical connection stablished through gtemulate
the development of an exoelectrogenic biofilm able to transfer électrons resulting fron
the degradation of the organic matter to an exterr@itcuit thus generating electricity
Wastewater treatment efficiency is alsinproved resulting in lower wetland surfac
requirements when compared toconventional wetlands.

To date, very few Electrowetland piletale experiences have been reported and therefi
the design specificationstablished in thisproject constitute a proposal based on tt
conclusion®btained in the lakscale experiments already published.

Images of the Electrowetland in winter (left) and late sprinigeginning of summer (right

The impact has been particularly significant in terms of organic matter (COD and BC
total suspended solids (TSS).

CODCHO0206

f GREEN
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2020 (Jan|Baseline 2022 (Jan| 2022 (Jun 2023 (Jan
May) M36 | tot 2021 | May) M60 | Dec) 2022 tot | May) M72 |PostTote |
73,60 73,60 | 6,94 4,52 2,95 3,56 1,13 3,88
BOD:CH0207
2020 (Jan|Baseline 2022 (Jan| 2022 (Jun 2023 (Jan
May) M36 | tot 2021 | May) M60 | Dec) 2022 tot | May) M72 | Post Tot
25,71 25,71 | 4,16 2,01 0,78 1,29 0,15 1,87
TSS:CH0208
exane [T eeest.
2020 (Jan|Baseline 2022 (Jan| 2022 (Jun 2023 (Jan
May) M36 | tot 2021 | May) M60 | Dec) 2022 tot | May) M72 |Post Tot
7,36 7,36 1,24 1,01 0,98 0,97 0,19 0,80
Results are expressed in N§ TRIENYear
Challenge | KPI Weight | Results
CH0206 |-94.73* | 3.8 359.96
CH0207 |-92.73* | 3.8 352.36
CH0208 |-89.17* | 3.8 338.85
*Negative result due to a removal efficiency. To calculate result, the absolute value ha

taken.

Discussion of results: In the results and discussion section, all the related KPIspwtliifp
common and contextualized in terms of the challenges addressed. This section shc
supported with photos, tables, charts, maps, etc.
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Evolution of COD degradation is being shown on the right, from the beginning
implementation ofelectrowetland until now. We can see that COD was reduced by an a\

of 89%.
COD
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Evolution of BOD degradation is being shown on the left, from the beginning of the inste
of electrowetland until now. BOD was reduced by 90.4%.

BOD5
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Evolution of SST redtion is being shown on the left, from the beginning of the installatic
electrowetland until now. Total suspended Solids were reduced by 81%.
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SST
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A part from the KPI, other parameters were monitorized (nutrients, pH and condutivit
Evolution of pH an€onductivity is being shown above. There is a tendency to stabilize

and conductivity in the electrowetland effluent over time.
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Evolution of nitrogen and Phosphorus reduction is being shown on the left, from the beg
of the installation of eletrowetland until now. There is a removal of 45% of N and 41%
probably due to plant or bacterial immovilization in the rhizosphere.

Total Nitrogen
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1.15.2Conclusions and recommendations.
Please, answer to the questions.

Regarding the implementation process
Barriers encountered during the NBS implementation process and how they have been

addressed.
Technical barriers How they have been addressed

Delay from the company in charge of t Construction company fixeithe problem.
construction of the Electrowetland caused

URBAN GreenUP
>
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band leaks
Economical barriers

LEITAT had to carry with costs that were
contemplated in the project.

Social barriers
Not identified.
Environmental (including COVID)

Due to the COVID situation, tt
implementation of the electrowetlant
intervention was delayed a few months.

Regarding the operation process

How they have been addressed

We accorded with Cartif a possible soluti
where we had some budget t
subcontracting during the year extension.

How they have been addressed
Not identified.
How they have been addressed

The construction started as soon as tl
situation allowed.

Barriers encountered during the NBS implementation process and how they have been

addressed.

Technical barriers

Sampling frequency anmaintenance of the
electrowetland.

Economical barriers

Not identified.

Social barriers

Not identified.

Environmental (including COVID)

Not identified.

1.16 VAc27 Green Covering Shelter

RELATED KPI CODE

CHO0105; CH0108; CH0401; CHO0403; CH0404; Ct VAc27

How they have been addressed

We had to modify the subcontract with tr
company in charge of maintenance of t
electrowetland.

How they have been addressed
Not identified.

How they have been addssed
Not identified.

How they have been addressed

Not identified.

NBS NAME PARTNER(

Greer SGR

CHO0410; CHO0411; CHO0501; CHO703; CH0801; Ct Covering Shelter

CH1002; CH1003

CITY DATE OF IMPLEMENTATION
s URBAN GreenUP
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VAL 24" February 2020 (M33)

1.16.1Results and Discussion

Discussion of results: In the results and discussion section, all the réd®tsdwill be put il
common and contextualized in terms of the challenges addressed. This section shc

supported with photos, tables, charts, maps, etc.
A Green covering shelter is a very light type of green roof. This type of green roof has
light and thin substrate to avoid that the roof has a lot of weight. The vegetation shoulc

small.
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The implementation in this case has been done over a fruits and vegetables market ve
used in the city, having a big impact in the collective knowlexgdtizens.

The intervention does not occupy the entire surface of the shelters since they have
structural problems and are not able to support more weight. The chosen vegetation is
so there will not be added too much weight, and it needs littlentenance.

The quickness and cleanness of installation is another critical point: due to the interrup
of the activity of the market during the installation works, the election of a light an easy
system has been crucial. Because of that, a sedum tarhaineral wool is proposed.
902y 2YAOlItte AGQa | azfdziAazzy | fAGGHES

Discussing about the results, it has not significant impact on the temperature reduction
the area. It could be due to the fattte green covering layer has been installed on an
existing shadow structure and the implementation of the vegetation on it has not signifi

impact over the area temperature in the hot season.

Temperture reduction (°C) VALUE UNITS
Exante (2019) 0,66 °C

URBAN GreenUP
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Expost (2020) 2,46 °C
Expost (2021) 0,57 °C
CHO0101 14% % 2021

Regarding heatwaves, the results indicate a slightly reduction in risk.

Heatwave risk reduction (% VALUE UNITS

Exante (2019) 67 / 248% Days /%
Expost (2020) 50/ 1000% Days /%
Expost (2021) 44/ 191% Days /%
CH0108 -57 % 2021

Regarding Green Areas Sustainability the result is Good, the score reached is 50.

Regarding Annual levels of fine particledf2,5andPM10, the assessment of this KPI
indicates that the Green covering shelter (VAc27) has no influen&\ars and PM10
concentration in the urban air. It is a location with relevant traffic levels (also in the
reference site).

For the Citizen perception Kiie average rate is 6.1, that is positive.
Regarding the job creation KPI, 22 workers were needed.
C2N) 6dzaAySaa NBGSydzsSz AiGQa Of SINJ GKIF

increased, although it is true that indicators have not been pdss$thcalculate as they are
not tangible.

1.16.2Conclusions and recommendations.
Please, answer to the questions.

Regarding the implementation process

Barriers encountered during the NBS implementation process and how they have been

addressed.
Technicabarriers How they have been addressed
The load capacity of the structural suppt We implgmented a very Ijght Vhydrvopon
was very low. aeausSy IyR S RARYC
Economical barriers How they have been addressed
URBAN GreenUP budgdesufficient Municipal funding habeenincreased

* %
* 4 %
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Social barriers How they have been addressed
No barriers detected. No barriers detected.
Environmental (including COVID) How they have been addressed
No barriers detected. No barriers detected.

Regarding the operation process

Barriers encountered during the NBS implementation process and how they have been

addressed.
Technical barriers How they have been addressed
No barriers detected. No barriers detected.
Economical barriers How they havéeen addressed

The European projectdoes not finance The Valladolid City Council finances

maintenance. maintenance actions.
Social barriers How they have been addressed
No barriers detected. No barriers detected.
Environmental (including COVID) Howthey have been addressed
No barriers detected. No barriers detected.

1.17VAc28 Green Roof

RELATED KPI CODE NBS NAME PARTNER(:

CHO0109; H0110; CH0401; CHO4T30404;
CHO0408; CH0410; CHO4CHO0703; CHO0801,
CH1001; CH1002H1006

VAc28 Green Roof SGR

CITY DATE OF IMPLEMENTATION

VAL 15" August 2020 (M39)
1.17.1Results and Discussion

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

* %
* 4 *
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A Green Roof is an intervention in the external upper covering of a building which the
objective is to favour the growth of vegetation keeping the habitability conditions in
rooms below.The inclination of the roof must be between 0 and 45 degrees.

In this specific intervention, two kind of substrate were used:

I A substrate with granular organic and mineral components, similar to that
traditional garden, with peat and compost. It Hasen mixed with a high percentag
of coconut fiber chosen specifically for the project as it increases moisture retel
avoiding waterlogging and minimizing the need for irrigation. The vegetation o
type of organiemineral substrate is made up dfifferent plant species, such
succulent plants, sedum or shrubs.

I A second substrate, which is part of a pilot project, made of felted sheep's wo
using a product of the sheep industry as a substrate, a new life is being given
material, untl now considered waste. This solution is part of the 'Lanaland’ pr
to promote the Circular Economy. In this case, the planted vegetation was two |
species of the sedum type, with low nutrient requirements and adapted to |
climatic conditions.

L

I

Regarding energy saving,S R2y Qi KI @S Sy2dzAK RIFGF G2
due to the NBS implementation.

Regarding Green Areas Sustainability the result is Good, the score reached is 60.
For the Citizen perception KPI, the average iiat4.2 (from 1 to 10), that is a bit low.
Regarding the job creation KPI, 17 workers were needed.

Regarding Consumption benefits, the implementation have had an impact on the
consumption/buying behavior of customers, making them aware of the need tabality
and proximity products grown in the building's vegetable orchard.

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 attra
more cusomers as can be seen in the data obtained by the occupancy of the parking.

1.17.2Conclusions and recommendations.

Please, answer to the questions.

GREEN

URBAN GreenUP
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Regarding the implementation process

Barriers encountered during the NBS implementation process and how they bese

addressed.
Technical barriers How they have been addressed
The building is old and the roof had a lot The project included a building renovation
problems regarding rainwater filtration. the roof.
Economical barriers How they have beeaddressed
No barriers detected. No barriers detected.
Social barriers How they have been addressed
No barriers detected. No barriers detected.
Environmental (including COVID) How they have been addressed
No barriers detected. No barriers detected.

Regarding the operation process

Barriers encountered during the NBS implementation process and how they have been

addressed.
Technical barriers How they have been addressed
No barriers detected. No barriers detected.
Economical barriers How they havébeen addressed

The European projectdoes not finance The Valladolid City Council finances

maintenance. maintenance actions.

Social barriers How they have been addressed

No barriers detected. No barriers detected.

Environmental (including COVID) Howthey have been addressed

Pigeons eats the plants and seeds. The roof is protected with a net to avo

pigeons enter in.

1.18VAc29 Green Shady Structures

RELATED KPI CODE NBS NAME PARTNER(

CHO0105; CH0108; CH0401; CHO0403; CH0404; Ct VAc29 Greer SGR
CHO0410; CH041€HO0501; CHO703; CH0801; CH1( Shady Structures

* %
* 4 *
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CH1003
CITY DATE OF IMPLEMENTATION
VAL 26" February 2021 (M45)

1.18.1Results and Discussion

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

This NBS is thought to bring shade to places where is not possible to plant trees or install

another kind of NBSs thagquire more space. This NBS can be fixed to the facades of the
buildings on the street or by posts fixed to the sidewalk.

This intervention has been a great success of the project, attracting many tourists and als:
citizens to visit the street ancbvitalizing its activity. It has been possible to bring shadow in
place where was not possible to plant trees or any kind or vegetation. In addition, an aban
kiosk at the beginning of the street was restored to be the facilities room.

It is a geen infrastructure cover with a stretched textile material in which a substrate with
vegetable seeds is placed so that they grow on the support itself. The installation necessa
the operation of the intervention, such as irrigation or lighting wiringl, be suspended from a
interwoven aluminum lattice beam from the awnings to the installation room.

The implementation of the green shady structures in the Santa Maria St. provokesitiaion
of the average temperature of around 2 °@ is arelevant impact considering that are averac
temperatures.

URBAN GreenUP
GA n°730426 i!ii RN =




D5.4 NBS implementation conclusions and recommendations. Final NB 66/ 420
catalogue Annex

Temperture reduction (°C) VALUE UNITS Year ‘

Exante (2019) 0,16 °C
Exante (2020) 1,33 °C
Expost (2021) -0,72 °C
CHO0101 -2,02°C /-154% % 2020 as reference

Consideringlaily maximumtemperatures, it was detected a 7°C reductiothat is a very
relevant impact of this intervention. Additionally, if maximum daily temperatures are compi
between reference site and NBS site during the hot season, a change in the pattern clearl
appears.Temperatures in Santa Maria St. go under temperatures in Montero Calvo St. due
the Green shadow structures implementation.

The results also indicates that the NBS provokesdexant reduction of the heatwave risin
the street.

Temperture reduction

In maximum daily temperatures(°C VALUE

Exante (2019) -0,23 °C
Exante (2020) 5,14 °C
Expost (2021) -2,02 °C
CHO0108 -7,16°C /-139% % 2020 as reference

Temperture reduction (°C) VALUE UNITS ‘ Year

Exante (2019) 35/130% Days /%
Exante (2020) 38/760% Days /%
Expost (2021) 16/ 70% Days /%
CH0108 -60 % 2021

Regarding Green Areas Sustainability the result is Good, the score reached is 47.
Regarding Annual levels of fine particledf2,5and PM10 the assessment of this KPI seems t
indicate that the implementation of the green shady structures in the Santa Maria St. has |
influence in thePM2,5and PM10 concentration in air.

For the Citizen perception KPI, the average rate is 5.7 that is positive

Regarding the job creation KPI, 22 workers were needed.

C2NJ 0dzaAySaa NBOSydzsSz AdGQa Of SFNJ GKFdG GK
increased, although it is true that indicators have not been possible to calculate as they ar
tangible.
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1.18.2Conclusions and recommendations.
Please, answer to the questions.

Regarding the implementation process

Barriers encountered during the NBS implementation process and how they have been
addressed.

Technical barriers How they have been addressed

The fire dpartment regulations required The final solution adopted is based on t
minimum height for the passage of the tru need for the intervention to be light, at th
in an emergency. appropriate height for the passage of tl
truck, and also removable in case

During the implementation process, one
emergency.

the facades was being restored.
The design was changed to avoid any anc
direct on that facace.

Economical barriers How they have been addressed

It was planned to implement shades in tv The intervention was done in only one stre
streets, but the budget was limited.

Social barriers How they have been addressed

There were many complaints from tt Informative meetings were held with th

neighbors before the intervention we neighbors, the reasons for the interventio

carried out due to doubts about the possit the benefits, etc. were explained to ther

results, ast was a totally innovative action. Once the action was carried out, there ha
been no more claims.

Environmental (includin@OVID) How they have been addressed

Due to the COVID restrictions the end of
construction works was delayed.

Regarding the operation process

Barriers encountered during the NBS implementation process and how they have been
addressed.

Technicabarriers How they have been addressed

This NBS is very innovative, so some techi Remote control systems to anticipa
problems occur during the operation problems
LIKFaSyYy gl GSNJfSI{az

GREEN

Economical barriers How they have beeaddressed
No barriers detected No barriers detected
et URBAN GreenUP
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Social barriers How they have been addressed

Some citizens doesn’t like the interventi Educational and communication activities

and make noise about it increase the knowledge of the advantages
NBS

Environmental (including COVID) How they have been addressed

No barriers detected No barriers detected

1.19VAc30Urban Garden biofilter

RELATERPI CODE NBSNAME PARTNER(

CH0105CH0108CH0401CH0405CH0406CH041C Urban Garden biofilter CAR
CHO0411CH0413CH0417 CHO50I1CHO502CHO50¢€
CHO0503CH0602CHO0703CHO080ICHO902°H0903

CITY DATE OF IMPLEMENTATION

VALLADOLID Now21

1.19.1Results and Discussion

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

In general termsyegetation affects air quality mainly through the removal of air pollute
(PM, NQ, &) through dry deposition. However, vegetation can also reduce air temperg
which reduces the emission of BVOCs and slows down the creation of secondary po
such as @-.

Despite the limited contribution compared to the overall production of air pollute
emissions at the city level, measures to tackle air quality by enhancing green infrastr
can be considered a good investment due to the numbecabenefits that they produce
and their contribution to amenity value over tirilbut with a limited impact at district or cit

1 http://ec.europa.eu/environment/basics/health-wellbeing/noise/index_en.htm / Wang, Y.,
Bakker, F., de Groot, R., Wortche, H., Leemans, R., 2015b. Effects of urban trees on local outdoor
microclimate: synthesizing field measurements by numerical modelling. Urban Ecosyst.
doi:10.1007/s11252-015-0447-7.

2 Grote et al., 2016. Functional traits of urban trees: air pollution mitigation potential. Front Ecol
Environ 2016; doi:10.1002/fee.1426.
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scale. Green infrastructures are beneficial but most of them do not represent a solut
remove completely air pollution froraities.

It should be kept in mind that trying to reduce the concentration of a pollutant once
already diluted is much more inefficient than when acting directly on the source. Ir
sense, biofilter is an NBS acting partially on the source artd sopact on air quality can b
higher.

Urban Garden BiofilterThis NBS is composed by three main elements, the extractor s
to extract the polluted air from underground car park, the plenum section to distribute
air under the Biofilter and thei8filter itself to clean the air and metabolize pollutants. Ii
composed by several layers for support, pollutants absorption and protection and fin
covered by vegetation. The absorption/capture of air pollutants is made by the diffi
layers an the metabolization of these pollutants is made by the soil microbiota anc
vegetation. This NBS has been developed by CARTIF in a previous research project.

BioFilter ﬁﬂ_

Figure8. CARTIF. URBAN GreenUP Project. Biofilter cross section

This NBS can be adapted to existing car parks or tunnels or included in the design
infrastructures. It can be created a new line for indoor air extraction and conduct it t
plenum zone. Then, the air will be cleaned by passing thought the érofilaterials (see
Figure8). Due to the specific design of the biofilter layers, pressure drop of the filter is
low and simple extractor fan is used.

The Urban @rden biofilter (see jError! No se encuentra el origen de la referengifor
capturing PM and N©Ofrom underground car parksvas implemented in Valladolidn
November 2021
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Figure9. Biofilter system schema and pilot unit
built in Valldolid (VAc30).

The main KPI planned to assess the impact of the biofilter is CH0508 Emissions trengl
because it can capture most of NO and N@ssing through it. However, this KPIl was
possible to measure outside because economic and technical reasons. For that reasor
way to estimate the impact was developed. Additionally, PM emissions reduction wa
estimated. This parameter ids@ important regarding urban air pollution and the biofiltel
capable to capture PM from air. As the reference,.BPMill be used but PM10 is reduce
with similar values.

Due to the fact of not having the outdoor air quality monitoring station andhsb,having
information about the outdoor air quality, the evaluation of the impact of the system
been done by estimating the amount of pollutants capture by the biofilter. This resul
been defined by considering the pollutants capture yields deteed in the laboratory ant
the concentrations inside the indoor car park. Additionally, the extractor fan flow re
3.000 ni/h functioning 12 hour a day between 8 a.m. and 8 p.m. (4380 hours). Annual
concentrations and Capture yields are showiablel for NO«(NO and Ng) and PM. Then
the annual amounts of PM, NO and NiDe calculated.

Tablel. Biofilter summary results.

Parameter  Annual mean concentration  Biofilter Capture Annual amount

indoor (ug/m?3) yield (%) capture (kg)
PM: s 4,64 (max. 252) 95 0,06
NO 237 (max. 2543) 95 3,13
NG 51 (max. 734) 99 0,70
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Figurel0. Standard lab test to removadvaluation of the NO by the biofilter.
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Figurell. Standard lab test to removal evaluation of the NO by the biofilter.

The monitoring period was between api and nov21 for the baseline and ne®1 and die
22 for the implementatin phase. Annual mean values are similar for both periods.

Another interesting study proposed to be carried out in the future with system involve
indoor car park operator. It is focused to establish if the presence of the fan extractor
biofilter and its continuous operation during peak hours can produce a reduction i
energy consumption of the general ventilation system of the car park. The car park ha
extractor system that acts when CO concentration is higher @ ppm The ideds to
reduce the number of times that system starts because of the constant ventilation ¢
biofilter system (less powerful).

As an example, it can be seen the CO concentration evolution per hour for the 7 days
week during April 2021 (before tife biofilter installation, se&igurel?2) in the graph below
Then, the graph below shows the CO concentration evolution per time and day of the
during April 202 (seeFigurel3).
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Figurel12. Evolution of the CO concentration through the days of the week in April 2021
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Figurel3. Evolution of the CO concentration through the days of the week in April 2022

As it can be seen, even when it is needed to keep in mind the possible variations intrc
by the COVID19 pandemic situation and the weather, the profile after the intepreini
softer than previously. It is important to highlight the average values was higher in
probably due to the increment in the occupancy of the car park because of the restri
decay in the city. Average value for the CO concentration was B.88n (peak valut
8.289,2 ppm) in April 2021 and 1.271,8 ppm (peak value 7.909,8 ppm) in April 2022.

However, some important issues related with the biofilter installation can be analysed
the car park point of view. The level of occupancy of the eak pas increased since tt
installation of the air quality monitor due to the restrictions decay of the pandemic situg

1.19.2Conclusions and recommendations.

Please, answer to the questions.

URBAN GreenUP
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Regarding the implementation process

Barriers encountered during théNBS implementation process and how they have been

addressed.

Technical barriers

It is difficult or practicably impossible to ha
the final construction plans of existir
underground car parks.o$ it was hard tc
design the pipes to conduct the polluted i
from inside the car park to the plenum zo
of the biofilter.

It is hard to measure and determine tt
impact of the biofilters filtering the ai
expelled by extraction systems of the indc
car parks.

Difficulties to install outdoor air qualit
monitoring station outside the indoor c:
park for the lack of electrical connection f
the tool. Finally, due to several reason w
not possible to install it and no outdoc
measurements were colleetl in the outlet
section of the biofilter.

Economical barriers

It is more expensive to implement a biofilt
in an existing underground car park th
install it in a new one.

Civilworks to construct the biofilter implies
reduction in the income of the undergrour
car park.

Social barriers

Exposed surface of the biofilter is footed
people and affects to the porosity and the
pressure drop.

Most of vegetation planted was vandaliz
during the twomonths after construction.

Environmental (including COVID)

How they have been addressed

Increasing the efforts to carry out freque
visits to the car park and also, final
changing the selected car park.

Define alternative KPIs or protocols
estimate the capture of pollutants and u:
this information as reference result mor
than the improvement in the outdoor a
quality.

How they have been addressed

Results will be used to promote tt
installation of biofilter in the new
underground car parks.

Company of the car park can |
compensated with participation inthe
communication and awareness campaign:

How they have been addressed

Installing trdmex covering to be footed ov
the soil of the biofilter.

Replant

Plant creeping species under the tram
covering.

How they have been addressed

* * ¥
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Lockdown delayed designintgndering and
construction process.

Construction works are usually delayed
the social events in public spaces.

Regarding the operation process

Barriers encountered during thRBS operation process and how they have been addressed.

Technical barriers

Once the biofilter is constructed, it is not ec
to carry out operations in the soil structui
due to the trAmex coveng.

Economical barriers

The implementation costs of the Urbs
Garden are not very high by themselv
However, when considering itsstallation in
an existing parking lot, expenses Ir
increase due to the need for addition
interventions. In the case of a new
constructed parking lot or as part of i
renovation, the additional cost of the garde
is very low.

Social barriers

Vandalismsuch as damages in plants
graffities.

Environmental (including COVID)

Heavy rain floods the biofilter container ai
temporary inactive the pollutants capture.

Proper planification as every civil works
public spaces with sufficient time buffers.

How they have been addressed

Periodically can be needed some |
interventions to partially move the trame
covering.

How they have been addressed

Hence, it is importantto introduce the
solution into the catalog managed by il
municipality so that for renovations or ne
parking lots being considered, tt
installation of biofilters in air outlets is alwa
included.

How they have been addressed

This is an endemic problem that affects t
city and many infrastructures in general.
needs to be addressed in an integrat
manner by the municipality, but it is st
unresolved. If necessary, protectibarriers
can be created. However, this vandali
does not affect the functionality of th
system.

How they have been addressed

Usualy the periods with rain are not the one
needing better air quality levels.

* %

* X %
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1.20VAc31Urban orchard VAc32Community composting

RELATERPI CODE NBSNAMEB PARTNER
CHO0406 CH0408 CHO040¢ VAc3tUrban orchard VAL
CREAAE A VAc32Community composting

CITY DATE OF IMPLEMENTATION

VAL VAc31 Urban orchard September 2020

VAc32 Community compostingSept. 2020

1.20.1Results and Discussion

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

In Valladolid a netark of urban orchards already exists in four different locations. T
orchards are intended to produce organic frugisd vegetables that are primarily cultivate
and consumed by vulnerable populations (such as the unemployed, retired, disable
peope with special needs). The Valladolid City Council is in charge of managing thes
spaces, there are plots for both individual (single beneficiary) and community or¢
(manage by associations or groups).

Two interventions have been carriegut in the municipal gardens. On the one ha
implementation of drip irrigation. The City Council provided all the materials, which
installed with the support of the gardeners themselvaskewise, 4 community compasy
facilitieshave been instadld in each of the four orchards.

The KPI that represent mostly the effectiveness of the solutio6$1i3412Food production
This KPI is estimated with a production factor, that was calculated with real measure

§ GREEN
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during 20182019 with the support of th entity that was in charge of the management of
urban orchards, INEAAverage food production indicatowas calculated by INEA in
municipal plot where the gardeners weight the food (Communitary orchard 'Valle de A

Production rate (2018’ Units

240 m2
1.346 kg
5,61 kg/m2

Occupation of municipal urban orchards (n°)

55 50 50
50 4 45

45 50 50
40 3 46
35
30
25
20

38

2017 2018 2019 2020 2021 2022

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

= Santos-Pilarica (max. 50} Jardin Botanico (max. 33)

CHO0412 Food production (t/year)

mmmm Valle de Aran (Barrio Espafia) mmmmm Parque Alameda (Covaresa)

mmmm Santos-Pilarica mmmmm Jardin Botanico (La Victoria)

mmmmm TOTAL Food production (tlyear) = — ====- Lineal (TOTAL Food production (t/year))
70,00 t
60,00 t

50,00 t
40,00t
30,00t
20,00t
10,00 t

0,00t

2017 2018 2019 2020 2021 2022

CHO0413 Pollinators species increa§ychards Park Alameda (OH#&)ne of the samplin
areas that CARTIF has been monitoring about pollinators presence.
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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

CHO0417 Sustainability of green areasSustainability concept integrates social, econol
cultural and environmental aspectdhe evaluation of the improvements in the urk
orchardsNE OSA @SR BEoo& OANKIBANDST id 2y as | 002 NR

Expost

Construction

Ecosystem Society Score Category
/operation

VAc31 Urban orchard 13,3 6,7 20,0 40 |Good
VAc32 Communit)
composting 6,7 26,7 20,0 53 |Good

Multiple benefits are analysed, related with well being and improvement of the mental F
of the gardeners. However, there have not been launched specific surveys to the gai
about their level of satisfaction.

1.20.2Conclusions and recommendations.

Regarding the implementation process

Barriers encountered during théN\BS implementation process and how they have been
addressed.

[cRENUP
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Technical barriers How they have been addressed

Drip irrigation (supply) and communi
compasting (work) are simple installatior
easy to execute

Economical barriers How they have been addressed

Insufficient budget from a single aredi the Distribution of spending between the budg
City Councito cover the entire cosfor the oftwo areas in the City Council (Environme
implementation and InnovationAreay

Social barriers How they have been addressed

None - Facilities very well received by use
(gardeners)

Environmental (including COVID) Howthey have been addressed

Regarding the operation process

Barriers encountered during théNBS implementation process and how they have been
addressed.

Technical barriers How they have been addressed

The management of the drip irrigatic QGoordination between gardenerthanks to
systemrequires control, since due to the hi¢ the management of the City Council.
water pressure, all the orchard plots have
be irrigated at the same time.

A lid was installed to cover the vegetat
waste that is composted, however, tt The lidis keptopen when it cannot be
compost bins are usually full and the lid d¢ closed
not close.

Economical barriers How they have been addressed

None - Management carried out by th
gardeners themselves, with a veripw
maintenance cost.

GREEN
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Use of community compoisty facilitiesby Although they are not used by all gardene
only a few gardeners the use of the infrastructure is maximum

Environmental (including COVID) Howthey have been addressed

1.21VAc35¢ Vac 42 Nortechnical actions

RELATERPI CODI NBSNAMES PARTNE!

CHO0406; CHO040: VAc35Educational path in floodable park are®Ac36 VAL

CH0602; CHO701; Urban Farming Educationattivities VAc¥ Engagemen

CHO0702; CHO70. Portal for citizen VAc38 Sponsoring activitiesVAc39

CHO0802; CH0803; Promotion of ecological reasoning and intelligexAc40
Single desk for RUP deploymgeXiAc41Support to citizer
project of NBS VAc42 City mentoring strategy (Sta
Exchange activities)

CITY DATE OF IMPLEMENTATION

VAL From 2018 to 2023

1.21.1Results and Discussion

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

Since the beginning of the URB&XeenUPproject, numerous no#iechnical activities hav
been achieved, related to communication, awareness and citizen participation.

CHO40&ecreational or cultural value Valladolid City Council record thecreationa
(number of visitors, number of recreational activities) or cultural (number of cultural ev
people involved, children in educational activities) vatli¢he nontechnical activities the
there are organized in the city about the URBAN GreenUP prdjeetdatabase includes tl
Participants in guided touysirban gardeners, competition activities as well as D&E acti
such adorum, courses, conferences, congresses, lectures, workshops, seminars, me
and symposia

* %
* 4 *
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CHO40&Recreational or cultural value (n° people)

967
Urban orchard

users
764 ,

~—~
Q
=%
o
0]
o
N—r
0
c Guided tours
©
f=2 598
o
= 507 #4974 60 e Competition
< activities
o
© /\ / , o
50 = DiSSemination
) 223 and engagement
o 166 ) engag
= Qn / 104 activities
pz4
A

2017 2018 2019 2020 2021 2022 2023

CHO70Dpenness of particigtory processeslt is based on the participation actions delive
in the city of Valladolid. There are defined two steps, data collection and data evaluatiol
1. Data collection and characterization: we complete a database completing the Paic
techniques, Degrees of participation,-Gation & Ceproduction agent. And a second St
2. which is the Evaluation of participatory processes: Quantitative evaluation (n° pro
/year); and a final Qualitative evaluation (Scorg)1

CHO7010PENNESS OF PARTICIPATORY ACTIONS

H n° actions m N° attendees / n°® people

168
160
I o1

o < gl N o
— — l n N

2018 2019 2020 2021 2022 2023
Thenumberd I GGSyRSSa AyONBIF&ASR | t20 Ay H
Lyy2@8FGA2yés F20dz&aSR 2y &aOK2fl NA FyR a

The following table shows that the average score of the openness of the participatory ¢
has increased to an averagedpoints in 2023.
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CHO7010PENNESS OF PARTICIPATORY ACTIONS

Average score o
« — X ~
= m = ” =
2018 2019 2020 2021 2022 2023

According to the participative budgets, the following chart shows that the most common
that the citizens are asking for investment are Urban plannimganismq and Green aree
(zonas verdes

PARTICIPATORY BUDGETS (classification) [n° projects]

m2017-2018 m2018-2019 m2019-2020 m2021-2022

1081Q,
484, 58
24, 27 4
0213 5652 0042 3485 3221 1010 16209 5697 10 16202419
° . > P o N4
& & & N <& & & & & & &
O < S N K > N & S & <
& & < Q R & RS $ P >
S B oF o K A
& 8 &b

CHO7@ Citizen perceptionThere vere launched a survey about the perception and opir
of the citizens on the NbS implemented with the URBAN GreenUP project22@2] [online
survey fulfilled by almost 300 inhabitantes]. A likert scat®)(6hows that the NbS are scot
with 1 point a 5 points mostlylnnovativeNbSsolutions are either loved or disliked.

CHO70Xitizen perception on NbS

140 124
119 121
120 116 112
100 81 g2 88
80
60
40
16 16 .
20 I 18
0 - n n I | I n | I | |
e S Q 3 & o [0 B3 > < &
& & & %?} & o Q N & ; "\\\’@ &
X N \?S) o @ I S ®q> & = &?
< & N & & ¥ N > S o &
& & N\ € 9 Ny © & & & &
(\((/‘a Q:Q p & @ g %@ {;@c on e"% DN @’} &
<& & & & X o N 9 N
) A\ f 9 N\ X L
BN «? 0@ o ®(9 K\ RY N
S N S N
& Q R\ S
& o N
g © ml =2 3 m4 m5 mNot know
N
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On average rate, citizen perception is 5,30 / 10 (Good perceptiye) have verified the
recently implemented solutions are less liked than when the solutions take longer:si|
citizens reject the new but later they get used to it and like it.

CHO703CITIZEN PERCEPTION ON NBS
AVERAGE RATE

6,2

Nh
©

-
< © © @ ~ ~
o) o) Lo To) To)
N o
< <t N
™
&8 S - & R B Ky o & & &8 &
~ G © > o ¥ 5 \J N N
"’\)& <« »vo Q(Qv s & 0(,/\ & &
© v & <& > <& @ ®
N 3 S o g ¢
< S ] ¥ N o
< < o © &
o <& D N ¥ S )
< & Q s o
\/\/ ©

CHO080%reen intelligence awareness (Educational activitie&ltough the number of in sit
activities has been lower due to the Covid 2019 pandemic, the people reached ha
incressing, specially before pandemic. However, in 2022 and 2023 a consistent nun
people were reached again.

CHO080Zreen intelligence CHO080ZXreen intelligence
awareness (Educational actitivities) awareness (Educational actitivities)
Number of activities People reached
368
30 23 400 s
20 15 240
9 8 200 158
10 4 8 s I
0 1 0 l
0 0 |
2017 2018 2019 2020 2021 2022 2017 2018 2019 2020 2021 2022 2023
Educational activities m People reached

CHO080&reen intelligence awareness (Communication and Dissemination actiyit
Communication actions have been constant throughoutghagect, with an increase in 202
2021 of the number of activities (press release, articles, news, interviews, videos, etc)
the years of full implementation of the solutions.

URBAN GreenUP
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CHO703GREEN INTELLIGENCE AWARENESS (C&D ACTIVITIES)

N° ACTIVITIE®SRTICLE, NEWS, PRESS RELEASE, INTERVIEW, VIDEOS, CONFERNCES...)

m n°year
44
37 33
24
14 I I 12 14
2017 2018 2019 2020 2021 2022 2023

The following chart illustrates the type of communication and dissergnactivities.

CHO7035REEN INTELLIGENCE AWARENESS (C&D ACTIVITIES)
n° activities (article, news, press release, interview, videos, confernces...)

24
2 0
12
7
3 I5 484 4
1 I 1 I 0l1 111 II |11 1
0 0
-II-I-O-I I I H EN HEEN OI--OI -0-

Article News Pressrelease Video Interview  Workshop Conference Meeting Others

H2017 m2018 m2019 m2020 m2021 m2022 m2023

1.21.2Conclusions and recommendations.

Regarding the implementation process

Barriers encountered during theNBS implementation process and how they have been
addressed.

Technical barriers How they have been addressed

The online satisfactiosurvey was carried ot The link to the online surveyould be
with Google Form and was posted on t reopened. The results were analyzed w
municipal website for several months, b the surveys received up to that moment.
finally the link was lost and citizens we

unable to answer any more.

Economical barriers How they have been addressed

There is no European URBAN Greel Financing with ownmunicipal budget for
budget for local communication, which is communication
important to reach citizens

URBAN GreenUP
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Social barriers

Online surveys are not available to
citizens

Environmental (including COVID)

The pandemic impactedon-technical stocks
the most. There was no fade-face activity.

Regarding the operation process

How they have been addressed

Analysis of the bias involved in conducti
only an online survey

How they have been addressed

The online actions were carried out duri
20202021 and in 2022 little by little w
began to do more facto-face or mixed
actions (onlineface-to-face).

Barriers encountered during théNBS implementation process and how they have been

addressed.

Technical barriers

Economical barriers

There is no European URBAN Greel
budget for locacommunication, which is s
important to reach citizens

Social barriers

Citizens do not find much interest in tt
actions communicated by the Valladolid C
Council

Environmental (including COVID)

During the pandemic (2022021) no facdo-
face action was carried out, bilhere were
many online actions.

1.21.30ther comments

How they have been addressed

How they have been addressed

Financing with ownmunicipal budget for
communication

How they have been addressed

Greater efforts in more communicatic
actions, improve the language, reach mc
media (press, social networks), etc.

How they have been addressed

Online actions instead of fag¢e-face

European projects have a lot of impact at the local level, but it is necessary to invest |
and efforts in many communication actions, in different media as wedliragd at various
stakeholders (young people, the elderly, etc.)

* X %

* %
* 4 *
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2 [ ADGSNLIR 2 ¢
2.1 LaclCycle and pedestrian route

RELATERPI CODE NBSNAME PARTNER(S)

CHO0103; CH0104H01®; CH)106; CH018; Cycle and pedestria LIV/UoL/CFT
CHO111; CHO0403; CH0404; CHO501; CHI route LAcl

CHO0503:CH0504; CHO0505; CH0508; CH(

CHO0511; CHO0512; CH0508; CH0602; CHI

CHO0705; CH0801; CH0902; CH0903; CHI

CH1002; CH1004; CH1005;

CITY DATE OF IMPLEMENTATION

LIV Completion of all works July 2020

2.1.1 Results and Discussion

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

Location ofPedestrianand Cycle Routes

* %
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VAR a0 O oge
Cycho wrd T 10Ul D @ Woon carbon srk
soooemm
Coolrg troey
Groon yavel roue

Traffic count methodology equipment:

Demo Ac Pedestrian routes

Dropped kerb images to show the introduction of tactile dropped kerbs to facil
pedestrian use of the green corridor route

URBAN GreenUP
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Locations 1 to 1 identifies the pedestrian route in the Baltic, which has 6 new dropped
locations and one repaired dropped kerb (examples shown).

The following plans show the locations for eawfhthe dropped kerb works on the gree
route.

LOCATION OF DROSPED CROGhnG

|
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LOCATION OF DRDSPED DROSSMG

LW

.' ;g;;,

|

ke Cirv of Liverpool

-

=

Princes Avenue 2017 (before) August 2020 June

Demo C; Dropped kerbs and rad resurfacing for cycle and pedestrian route
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Above and left: Variety of
dropped kerbs and roac
resurfacing works to create thg
cycle and pedestrian route fron|
Princes Avenue to Otterspoq
promenade.

The following planshow the locations for each of the dropped kerb works on the green r
for Demo C.
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LOCATION OF DACRTED (ROSSNG

o e~ UNED

g | The City of Liverpool

Lrvevpoot Oy Comwed
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TS CROSPED KERS FOOTWAY WERCVEMENT
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The summary table below shows the influence of the NBS on the different KPIs, as ¢
and individually. These are colecwded as green for positive, orange faconclusive ol
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unknown and red for negative influences. The further tables below are the known ri
relating to this particular NBS for each KPI, ranked in order of importa®oeieeconomic
data could not be separated sufficiently in order to assthe influences of individual NBS

are not included.

If overall effect of
. interventions had a| If NBS positively,
SUEoE IS KPINAME Ereiol positive effect on| influenced KPI
KPI
01 CHO0103 CARBON STORE 3.4 | yes
01 CHO0104 CARBON SEQUESTRAT| yes
01 CHO0105 TEMPERATURE DECRE yes
TEMPERATURE REDUCT]
01 CHO106 (PROJECTION yes
01 CHO0108 HEATWAVE RIS 4.0 | yes
01 CHO0111 SPECIES MOVEME]| 4.4 | Inconclusive
02 CHO0201 RUNOFF COEFFICIEI yes
WATER SLOWED DOWROM SEWE]
02 CHO0204 SYSTEM yes
NUTRIENT ABATEMENT (Chen .
02 CHO0207 Oxygen Demand, CO[ Inconclusive
02 CHO0209 NUTRIENT ABATEMENT (Tmﬁlszo Inconclusive
)
WATER REMOVED FROM THE W/
02 CHO0211 TREATMEN" yes
SAVINGSN TREATMENT g
e AL STORMWATEH e
04 CHO0403 GREEN SPACE ACCESSIE 5.0 | yes
04 CHO0404 | GREEN INFRASTRUCTURE CONNE( 5.0 | yes
04 CHO0410 POLLINATOR SPECIES INCR yes
04 CHO0411 PLANT SPECIES INCRE yes
04 CHO0412 FLORARESOURCES INCRE yes
04 CHO0413 INSECTIVORE INCRE/ yes
DEATHS RELATED TO POLLUTION
0 crlvsl CONTAMINATION yes
ANNUAL MEAN LEVELS OF FINE P
05 CHO502 PARTICULE] 40 | YeS
ANNUAL MEAN LEVELS OF FINE H
05 CHO503 PARTICULE| 40 | YeS
05 CHO0504 NOx TREND yes
05 CHO0505 Sox TREND! yes
Runoff Mitigation/ Mitigation through
05 CHO508 cooling and sequestratior YeE
05 CHO0509 Energy savings yes
05 CHO0510 Increase in property valug yes
05 CHO0511 Value of air quality improvement yes

URBAN GreenUP
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05 CHO0512 Value of air pollution reduction n/a
05 CHO513 Total monetary VianI(L:JIeu c(|)|fn :rzﬁnqtjoarﬁ;t yes
06 CHO0602 BENEFITS FRONTERVENTION 2.8 | yes
07 CHO0702 CITIZEN PERCEPTI 2.8 | yes
07 CHO0703 SOCIAL LEARNIN 2.8 | yes
07 CHOQ705 ENGAGEMENT WITH N 2.8 | yes
08 CHO0801 CRIME REDUCTI( 3.0 | yes
09 CH0902 WALKING AREA INCRE/ 5.0 | yes
09 CHO0903 CYCLING AREA INCRE 5.0 | Inconclusive
09 CHO0904 HEALTH QUALITY PERCEP] 2.8 | yes
10 CH1002 JOB CREATIO| yes
10 CH1004 LAND AND PROPERTY PRICE CH yes
10 CH1005 NEW BUSINESSI yes

EcoServR: CH0403: Green Space Accessibility
Mean households population Rank
Overall Liverpool 11702 23449 1
sub demo C 1189 2530 2
sub demo A 929 1679 3
sub demo B 641 1025 4

QUANTITATIVE DATA SUMMARY
CHO0902: Walking

NBS NBS Name % Change Rank
LAc5 shade trees 13.9 1
LAc6 cooling trees 13.9 1
LAc12 | Pollinator verges and spaces 2.3 2
LAcl Green Travel Route

QUANTITATIVE DATA SUMMARY
CHO0902: Walking Pre-Intervention PostIntervention % Change
n_ob | n_site n_site %
NBS inter_code S S estimate sd n_obs | s estimate sd Change | Rank
LAc12 Baltic POLL 1090 2 541.5 | 398.8 468 2 642.8 | 433.4 18.7 1
LAC5 Shade_TREES 17 1 677.6 | 243.0 762 1 771.9 | 4425 13.9 2
LAC6 Cooling_ TREE 17 1 677.6 | 243.0 762 1 771.9 | 4425 13.9 3

URBAN GreenUP
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LAc12 Strand POLL 620 1 778.1 | 457.1 159 1 737.7 | 360.6 5.2 4

LAc12 Ullet Rd POLL 411 1 1536.0 | 483.0 368 1 1433.0 | 441.8 -6.7 5

Green_Route_
LAcl 1 2337 3 683.1 | 408.4

QUANTITATIVE DATA SUMMARY
CHO0903: Cycling

NBS NBS Name % Change Rank
LAc5 shade trees 86.1 1
LAc6 cooling trees 86.1 1
LAc12 | Pollinator verges and spaces -5.7 2
LAcl Green Travel Route

QUANTITATIVE DATA SUMMARY
CHO0903: Cycling Prelntervention PostIntervention % Change
n_site n_site %
NBS inter_code n_obs | s estimate sd n_obs | s estimate sd Change | Rank
LAC5 Shade_TREES| 17 1 39.1 14.2 762 1 72.8 41.4 86.1 1
Cooling_TREE
LAC6 S 17 1 39.1 14.2 762 1 72.8 41.4 86.1 2
LAc12 Baltic POLL 1090 2 48.6 41.1 468 2 54.8 28.0 12.7 3
123.
LAc12 Ullet Rd POLL 411 1 311.7 157.5 368 1 285.8 0 -8.3 4
LAc12 Strand POLL 620 1 75.4 44.5 159 1 59.2 20.8 -21.4 5
Green_Route_
LAcl 1 2337 3 105.1 108.7

As can be seen from the differences in % change gmd post intervention, it has beer
difficult to determine if the interventions had any influence on walking and cycling level
hence on the success tife green travel routes.

The plots below show the differences peand post interventions for pedestrians and cyclis
at different sites. As can be observed, the levels of pedestrians, in particular, se
increase after the interventions arstroduced.
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Further plots can be found for different interventions on the Liverpool portal.

Example plot forpedestrians inSub Demo A: Baltic green routBox plot of pre and post
data; Time line of data (shaded area showing Covid Lockdown):
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Pedestrian count at Baltic POLL

Pedettilar

Pedestrian count at Baltic POLL

The timeline for the Vivacity data (example plot from the Baltic sub demo A Green
shows the depression in numbers with lockdown (grey background) and seasonal ¢
The box plot demonstrates a slight increase after the interventions were cadde
pedestrians. Further analyses may help to determine if any particular interventions
difference to the walking levels.

Further example plots for sites with the Baltic sub demo area showing the time line w
interventions were introduced fowalking and cycling levels:

GREEN

URBAN GreenUP
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This plot above shows an overall increase of 36.6% and 11.2% for pedestrians and
respectively for 4 different intervention locations.

Further analyses woulde required and further data monitoring to assess if the green sic
travel routes had any effect.

For individual interventions and effects on the KPIs and other plots and reports, ple:
portal: https://ecoservr.shinyapps.io/UrbanGreenUP (Usernanget; Password: Baltic
Please see individual KPI reports for overall assessments of the interventions on €
performance indicator.

Please note that all data discussed within these reports do not account for other e;
factors, such as traffievels, Covid lockdowns, wind direction, etc. Further data analys¢
be required for greater accuracy in the assessment of the benefits of these-hatae
solutions.

2.1.2 Conclusions and recommendations.

Please, answer to the questions.

Regarding the implementation process

Barriers encountered during theNBS implementation process and how they have been
addressed.

URBAN GreenUP
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Technical barriers

Works were delayed due to the need for
road closure of a busy junction

Economical barriers

Prices for the works rose slightly from the
covid quotes

Works were programmed outde of the
Christmas season as per local autho

policy.

Works were a low priority post covid as the
were many outstanding highways issues tl
took precedence on staff capacity. Sol
existing staff also left.

Social barriers

Reduced consultation with local commun
groups at the time of delivery due to covid

Environmental (including COVID)

Works were delayed due to problen
sourcing materials and sufficient work for
as a result of covid.

Regarding the operation process

How they have been addressed

The resurfacingand dropped curbs at ke
junctions were programmed into othe
planned road closure works or delivered
quiet times

How they have been addressed

Small additional costs weraccommodatec
within the planned works spend

All highways works have an 8 we
Christmas/new year closure period

Works were delivered as soon as new s
capacity allowed.

How they have been addressed

Consultation with key groups had alrea
been undertaken prior to covid.

How they have been addressed

Works were delayed on site

Barriers encountered during théNBS implementation process and how they have been

addressed.

Technical barriers

None ¢ standard works that als

incorporated existing utilities

Economical barriers

How they havdeen addressed

N/A

How they have been addressed

* X %

URBAN GreenUP
GA n°730426

* %
* 4 *

* p

i!ii 2P



D5.4 NBS implementation conclusions and recommendations. Final NB 99/ 420
catalogue Annex

No further issues were raised N/A
Social barriers How they have been addressed
No issues were raised N/A
Environmentalincluding COVID) How they have been addressed
No further issues were raised N/A

2.2 Lac2 Green Travel route

RELATERPI CODE NBSNAME PARTNER(¢

CHO0103; CH0104; CHO1CHO0403; CH0404, CHO5( Green Travel route LIV/  UoL/
(GH0502 AH0503:CH05043H0505;CH0508; CHO50! LAc2 CFT
CHO511; CHO512H0508CH0602; CHO0702; CHO7!

CH0801CH09020H0903; CH0904; CH1002; CH1C

CH1005;

CITY DATE Ol
IMPLEMENTATION

LIV All works completec
July 2020
Final signagt
completed March
2023

2.2.1 Results and Discussion

Discussion of results: In the results and discussion section, all the related KPIs will b
common and contextualized in terms of the challenges addressed. This ssltatd be
supported with photos, tables, charts, ps etc.
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DemoB Green Travel RoutelLocation
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City Centre Green Route The green travel route is locate
between numbers 11 to 11 on th
above map but is not a lined
route. The route links areas of nev
development to the Busines
Improvement District area anc
usesexisting green infrastructure
and the URBAN GreenU
interventions. It is being promotec
through UoL to studerst The
green travel route is alsq
complemented by the connecting
cycle lanes and active trave
systems on the Strang

- “raa
e .
: )
o ST el -
- e
»
L = ——t e reee - . ——
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Green Travel Route Overview and details

B it (ALY T bt 4 S

URBAN GreenUP
»
GA n°730426 ﬂ!— URBAN| JP




D5.4 NBS implementation conclusions and recommendations. Final NB 102/ 420
catalogue Annex

Baltic Green Route

Adjacent and linking Stran Example of signage.
Connectivity scheme which wi one is for the Baltic Green Route.

avtandtha Aaraan traval rainita

The summary table below shows the influence of the NBS on the different KPIs, as ¢
and individually. These are colecwded as green for positive, orange for inconclusive
unknown and red for negative influences. eTturther tables below are the known resu
relating to this particular NBS for each KPI, ranked in order of importaBoeiceconomic
data could not be separated sufficiently in order to assess the influences of individual |
are not included.

If overall effect of
. interventions had a| If NBS positively,
Clielleres | KL KPINAME s positive effect on | influenced KPI
KPI
01 CHO0103 CARBON STORE 3.4 | yes
01 CHO0104 CARBON SEQUESTRAT 3.4 | yes

01 CHO0105 TEMPERATURE DECR yes

TEMPERATURE REDUC

01 CHO0106 (PROJECTIO yes
01 CH0108 HEATWAVE RIS 4.0 | yes
01 CHO111 SPECIES MOVEME 4.4 | Inconclusive

URBAN GreenUP
>
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02 CH0201 RUNOFF COEFFICIE] yes
WATER SLOWED DOWN FROM SH
02 CHO204 ity yes
NUTRIENT ABATEMESRemical )
02 CHO0207 Oxygen Demand, COI Inconclusive
- o NUTRIENT ABATEMENT (Total Sg Inconclusive
TSS)
WATER REMOVED FROM THE WA
02 CHO0211 TREATMEN" yes
SAVINGS IN TREATMENT
g2 EhiDate STORMWATE] YeE
04 CH0403 GREEN SPACE ACCESSIF yes
04 CHO0404 | GREEN INFRASTRUCTURE CONNEC 5.0 | yes
04 CHO0410 POLLINATOR SPECIES INCR yes
04 CHo0411 PLANT SPECIES INCRE yes
04 CH0412 FLORAL RESOURCES INCR yes
04 CHO0413 INSECTIVORECREASH yes

DEATHS RELATED TO POLLUTION
05 CHO501 CONTAMINATION yes

05 CHO0502 ANNUALMEANLEVELi;EﬁgﬁiE 40 yes
05 CHO503 ANNUAL MEAN LEVELgA(;IanCIIL\IJEEF 40 yes
05 CHO0504 NOx TREND{ yes
05 CHO0505 Sox TREND! yes
6 | crosop | Rrorst agaon gy
05 CHO0509 Energy savings yes
05 CHO0510 Increase in property value yes
05 CHO0511 Value of air quality improvement yes
05 CHO0512 Value of air pollution reduction n/a
05 CHO513 Total monetary Vianlgﬁ ;fn ;rg?nqzo;:ie;t yes
06 CH0602 BENEFITS FROM INTERVENT 2.8 | yes
07 CHO0702 CITIZEN PERCEPTI 2.8 | yes
07 CHO0703 SOCIAL LEARNIN 2.8 | yes
07 CHO705 ENGAGEMENT WITH N 2.8 | yes
08 CHO0801 CRIME REDUCTI( 3.0 | yes
09 CH0902 WALKING AREA INCRE/ 5.0 | yes
09 CHO0903 CYCLING AREA INCRE 5.0 | Inconclusive
09 CHO0904 HEALTH QUALITY PERCEP] 2.8 | yes
10 CH1002 JOB CREATIO yes
10 CH1004 LAND AND PROPERTY PRICE CH yes
10 CH1005 NEW BUSINESS] yes

URBAN GreenUP
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QUANTITATIVE DATA SUMMARY

CHO0902: Walking

NBS NBS Name % Change Rank
LAc5 shade trees 13.9 1
LAc6 cooling trees 13.9 1
LAc12 | Pollinator verges and spaces 2.3 2
LAcl Green Travel Route

QUANTITATIVE DATA SUMMARY

CHO0902: Walking PreIntervention PostlIntervention % Change
n_ob | n_site n_site %
NBS inter_code S S estimate sd n_obs | s estimate | sd Change | Rank
LAc12 Baltic POLL 1090 2 541.5 | 398.8 468 2 642.8 | 433.4 18.7
LAC5 Shade_TREES 17 1 677.6 | 243.0 762 1 771.9 | 4425 13.9
Cooling_TREE
LAC6 S 17 1 677.6 | 243.0 762 1 7719 | 4425 13.9
LAc12 Strand POLL 620 1 778.1 | 457.1 159 1 737.7 | 360.6 -5.2
LAc12 Ullet Rd POLL 411 1 1536.0 | 483.0 368 1 1433.0 | 441.8 -6.7
Green_Route_
LAcl 1 2337 3 683.1 | 408.4
QUANTITATIVE DATA SUMMARY
CHO0903: Cycling
NBS NBS Name % Change Rank
LAc5 shade trees 86.1 1
LAc6 cooling trees 86.1 1
LAcl12 | Pollinator verges and spaces -5.7 2
LAcl Green Travel Route
QUANTITATIVE DATA SUMMARY
CHO0903: Cycling Pre-Intervention PostIntervention % Change
n_site n_site %
NBS inter_code n_obs | s estimate sd n_obs | s estimate sd Change | Rank
LAC5 Shade_TREES]| 17 1 39.1 14.2 762 1 72.8 41.4 86.1
Cooling_TREE
LAC6 S 17 1 39.1 14.2 762 1 72.8 41.4 86.1
LAc12 Baltic POLL 1090 2 48.6 41.1 468 2 54.8 28.0 12.7

URBAN GreenUP
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123.
LAc12 Ullet Rd POLL 411 1 311.7 | 157.5 368 1 285.8 0 -8.3 4
LAc12 Strand POLL 620 1 75.4 44.5 159 1 59.2 | 20.8 -21.4 5

Green_Route_
LAcl 1 2337 3 105.1 | 108.7

There was unable to be a separation between the green routes at LAcl and LAc2 wit
data, so the same rankings as for the LAc1 are observed, although it was difficult to ce
an overall % change and hence determine a ranking in compawisormther NBS.

Example Timeseries plots showing the influence of the Covid Lockdown on walking
cycling in the city centre at Williamson Square:
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Quedgn Sqgue&yeling

St J®hGW
Intervention
Lockdown . Lockdown Lockdown

—=Cyclist

5/282023

For further plots, methods and discussion, please see LAc1.

For individual interventions aneffects on the KPIs and other plots and reports, please
portal: https://ecoservr.shinyapps.io/UrbanGreenUP (Username: ugu; Password: |
Please see individual KPI reports for overall assessments of the interventions on €
performance indiator.

Please note that all data discussed within these reports do not account for other e
factors, such as traffic levels, Covid lockdowns, wind direction, etc. Further data analy
be required for greater accuracy in the assessment of #refits of these naturbased
solutions.

2.2.2 Conclusions and recommendations.
Please, answer to the questions.

Regarding the implementation process

Barriers encountered during theNBS implementation process and how they have been
addressed.

Technicabarriers How they have been addressed

Delays in completing the final works h Temporary signage in place (but is frequer
meant that the signage has also been dela removed)

Delayed works.

URBAN GreenUP
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as it cannot be produced until all the NBS
in situ.

Sighage has many (approval) elements t
which makes for a complex pieoéwork

Economical barriers

No dedicated budget for signage

Social barriers

Difficult to promote to users without signs
place

Environmental (including COVID)

Covid delays on completing all the NBS wi
in turn delayed the final signage.

Regarding the operation process

More signs needed to be on supports as la
posts could not be used.

How they have been addressed

Sighage costs weraccommodated withir
the NBS costs and green travel route budg

How they have been addressed

Information has been shared on the rout
with the universities and others.

How they have been addressed

Signage installation was delayed.

Barriers encountered during théNBSimplementation process and how they have been

addressed.

Technical barriers
Signage requires various permissio
approvals, logos etc and each sign is besy

so installation will have technical issues
fixings etc

Economical barriers

None to date but a decent contingen
budget was included to accommodate any
site issues in signagestallation

Social barriers

Delays in some landowners responding

How they have been addressed

Prior consultation with land owners r
permissions, signage text, signage fix
locations and logos etc

How they have been addressed

Include a 10% contingency

Have a rate for each size/type of sign
proposed fixing

[q}}

How they have been addressed

Repeat messaging and requests

%}

permissions consideration oflternative locations
e URBAN GreenUP
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Environmental (including COVID) How they have been addressed

Covid delayed the installation of various N Delayed installation of signage.
which in turn delayed the signage.

2.3 Lac3 Road junction pedestrian improvement

RELATERPICODE NBSNAME PARTNER(S

CHO0104; CHO111CHO0403 CH0404, CHO501 Road junction pedestria LIV/UoL/CF
CHO0508; CHO0509; CH0510; CHO0511; CH( improvement LAc3

CHO0508; CHO0602CHO0705; CH0801CH0904

CH1002; CH1004; CH1005;

CITY DATE Ol
IMPLEMENTATION

LIV Completion of all work:
by July 2020

2.3.1 Results and Discussion

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

Demo C; Road Junction Improvements, Princes Avenue

* %
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* 4 * GA n°730426 ﬁii URBAN | JP



D5.4 NBS implementation conclusions and recommendations. Final NB 109/ 420
catalogue Annex

(4]
Qo
%a
2]
% )
13)
o
0

o
L2 )

0 Pudostrian soute ® Rosc pnction improvemerns

@ Cydio wd padostrian 1outes © D @ Urtan carbion ark

§ © O © O shade vess
Coclryg troes

Graen yavel route

The map above shows the location of tf
road junction improvement at location 12
This site is also shown above at the end
the works.  Theroundabout in this
location had caused several road traff
accidents and the works here address
ongoing issues and created safe cross
places to connect the avenue to the Pa
This scheme was part of the Princ
Avenue connectivity scheme an
delivered by the city council Highway
staff. It forms an integral part of the Gree
Corridor for Demo C.
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The summary table below shows the influence of the NBS on the different KPlIs, as ¢
and individually. These are colecwded as green for pdsie, orange for inconclusive ¢
unknown and red for negative influences. The further tables below are the known ri
relating to this particular NBS for each KPI, ranked in order of importa®oeieeconomic
data could not be separated sufficienityorder to assess the influences of individual NB
are not included.

If overall effect of
interventions had a| If NBS positively
ChEEga| (S KPINAME positive effect on | influenced KPI
KPI
01 CHO0103 CARBON STOR yes
01 CHO0104 CARBOISEQUESTRATI yes
01 CHO0105 TEMPERATURE DECR yes
TEMPERATURE REDUC
01 CHO0106 (PROJECTIO yes
01 CHO0108 HEATWAVE RI yes
01 CHO0111 SPECIES MOVEME Inconclusive
02 CHO0201 RUNOFF COEFFICIE yes
WATER SLOWED DOWN FROM S
02 CHO0204 SYSTE yes
NUTRIENT ABATEMENT (Che .
02 CHO0207 Gy e BETETL S0 Inconclusive
02 CHO0209 | NUTRIENT ABATEMENT (Total Solids, Inconclusive
WATER REMOVED FROM THE W.
02 CHO0211 TREATMEN yes
SAVINGS IN TREATMEN
02 CHO0212 STORMWATE yes
04 CHO0403 GREEN SPACE ACCESSI yes
04 CHO0404 | GREEN INFRASTRUCTURE CONNE! yes
04 CHO0410 POLLINATOR SPECIES INC yes
04 CHO0411 PLANT SPECIES INCR yes
04 CH0412 FLORAL RESOURCES INC yes
04 CH0413 INSECTIVORE INCRE yes
DEATHS RELATED TO POLLUTIO
05 CHOS0L CONTAMINATIO e
ANNUAL MEAN LEVELS OF FINE P|
05 CHO0502 PARTICULE! yes
05 CHO503 ANNUAL MEAN LEVELS OF FINE yes
05 CHO0504 yes
05 CHO0505 yes
Runoff Mitigation/ Mitigation through
05 CHO508 cooling and sequestratiol e

URBAN GreenUP
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05 CHO0509 Energy saving yes
05 CHO0510 Increase in property valu yes
05 CHO0511 Value of air quality improvement: yes
05 CHO0512 Value of air pollution reduction n/a
05 CHO513 Total monetary vianlgﬁJ :j)|fn Zr{t;anzogﬁ;t yes
06 CHO0602 BENEFITS FRONTERVENTIO yes
07 CHO0702 CITIZEN PERCEPTI yes
07 CHO0703 SOCIAL LEARNI yes
07 CHO0705 ENGAGEMENT WITH N yes
08 CHO0801 CRIME REDUCTI yes
09 CHO0902 WALKING AREA INCRE yes yes
09 CHO0903 CYCLING AREBYCREAS Inconclusive yes
09 CH0904 HEALTH QUALITY PERCEP yes
10 CH1002 JOB CREATIO| yes
10 CH1004 LAND AND PROPERTY PRICE CH| yes
10 CH1005 NEW BUSINESS yes

This NBS was in order to support other NBS and accessibility, so no direct monitorit
were obtained.Please see data tables for Lacl, Lac2 and plots on data portal.

For individual interventions and effects on the KPIs and other plots and repoatse glet
portal: https://ecoservr.shinyapps.io/UrbanGreenUP (Username: ugu; Password: |
Please see individual KPI reports for overall assessments of the interventions on €
performance indicator.

2.3.2 Conclusions and recommendations.
Pleaseanswer to the questions.

Regarding the implementation process

Barriers encountered during théNBS implementation process and how they have been
addressed.

Technical barriers How they have been addressed
None reported
Economical barriers How they havéeen addressed

None reported

URBAN GreenUP
GA n°730426 i!ii RN =



D5.4 NBS implementation conclusions and recommendations. Final NB 112/ 420
catalogue Annex

Social barriers How they have been addressed
None reported Early and wide consultation on the schem:
Environmental (including COVID) How they have been addressed

Works progressed during covid but slow Slight delay in final delivery.
due to sociatlistancing requirements.

Regarding the operation process

Barriers encountered during théNBS implementation process and how they have been

addressed.
Technical barriers How they have been addressed
None reported N/A
Economical barriers How they have been addressed
None reported N/A
Social barriers How they have been addressed

None reported¢ covid restrictions mean N/A
there was less traffic and fewer peog
affected

Environmental (including COVID) How they havébeen addressed

Delay in delivery due to social distancing ¢ Slight delay to final delivery.
to covid measures

2.4 Lac4 Urban catchment forestry

RELATERPI CODE NBSNAME PARTNER(S

CH0104 (H0105; CH0111;CH0201 CH0207 Urban catchment forestn LIV/UoL/CF
GHO213 CHO0217, CHO21ZHO0501 GH0502, Lac4

CH0503; CHO504, CHOS503CHO0508 CHO509

CHO0510 CHO0511 CH0512 CH0513 CHO0602;

CHO0702; CHO705; CHO0801; CH0904; CH:

CH1004; CH1005;

* %
* 4 *
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CITY DATE Ol
IMPLEMENTATION
LIV Trees in March 2020 an

May 2021 Surrounding
landscape August 2020

2.4.1 Results and Discussion

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

Demo B- Strand Liverpool

o
°
°
o
(M| et Ko
§o N
8 00 urs roere er

. - 0 ]
A
-
kg - d

January 2020 February 2020
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April 2020 June 2020 August 2020

Below: February 2020 trees going onto silva cell

GREEN
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Moni toring water volume and qua

Infjau flow

Theurban catchment forestry category had one site called Strand Tree SUDS.

The summary table below shows the influence of the NBS on the different KPIs, as ¢
and individually. These are colecwded as green for positive, orange for inconclusive
unknown and red for negative influences. The further tables below are the known re
relating to this particular NBS for each KPI, ranked in order of importa®oeieeconomic
data could not be separated sufficiently in order to assess the influerfdadividual NBS s
are not included.
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If overall

effect of If NBS
Challenge| KPI KPINAME Weight i”teL": d”gons Iﬁﬁjg‘;’fg&

positive KPI

effect on KPI
01 CH0103 CARBON STORH 4.0 | yes yes
01 CHO0104 CARBON SEQUESTRAT 4.0 | yes yes
01 CHO0105 TEMPERATURE DECRE| 4.8 | yes no
01 CHO0106 TEMPERATURE REDUCTION (PROJE 4.8 | yes yes
01 CHO0108 HEATWAVE RIS 2.7 | yes
01 CHO111 SPECIES MOVEME 4.4 | Inconclusive
02 CH0201 RUNOFF COEFFICIE 3.3 | yes
02 CHO0204 WATER SLOWED DOWN FEBWER SYSTH 5.0 | yes yes
02 CHO0207 NUTRIENT ABATEMENT (Chemical Oxygen Demand 5.0 | Inconclusive | Inconclusive
02 CH0209 NUTRIENT ABATEMENT (Total Solids, 5.0 | Inconclusive | no
02 CHO0211 WATER REMOVED FROM THE WATER TREA| 5.0 | yes yes
02 CH0212 SAVINGS IN TREATMENT OF STORM 5.0 | yes
04 CHO0403 GREEN SPACE ACCESSIH 45 | yes yes
04 CHO0404 GREEN INFRASTRUCTURE CONNE(Q 45 | yes
04 CHO0410 POLLINATOR SPECIES INC yes yes
04 CHO0411 PLANT SPECIES INCR yes
04 CHO0412 FLORAL RESOURCES INC yes
04 CHO0413 INSECTIVORE INCRE yes no
05 CHO0501 DEATHS RELATED TO POLLUTION AND CONTAMI 4.2 | yes
05 CHO0502 ANNUAL MEAN LEVELS OF FINE PM2.5 PART| 3.7 | yes yes
05 CHO0503 ANNUAL MEAN LEVELS OF FINE PM10 PART| 3.7 | yes yes
05 CHO0504 NOx TREND 3.7 | yes yes
05 CHO0505 Sox TREND 3.7 | yes
05 CHO508 Runoff Mitigation/ Mitigation throuit;ggggtr;gt%r;d 30 yes
05 CHO0509 Energy savingg 3.0 | yes
05 CHO0510 Increase in property valug 3.0 | yes
05 CHO0511 Value of air quality improvementsg 3.0 | yes
05 CHO0512 Value of air pollution reduction n/a
05 CHO0513 Total monetary value of urban forests including air qual 3.0 | yes
06 CHO0602 BENEFITS FRONTERVENTION 3.5 | yes
07 CHO0702 CITIZEN PERCEPTI 3.5 | yes
07 CHO0703 SOCIAL LEARNIN 3.5 | yes
07 CHOQ705 ENGAGEMENT WITH N 3.5 | yes
08 CHO0801 CRIME REDUCTI yes
09 CH0902 WALKING AREA INCRE yes
URBAN GreenUP
GA n°730426 YRl Py
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09 CHO0903 CYCLING AREA INCRE]

Inconclusive
3.5 | yes

10 CH1002 JOB CREATIO|

09 CH0904 HEALTH QUALITY PERCEP

yes

10 CH1004 LAND AND PROPERTY PRICE CH yes

10 CH1005 NEW BUSINESS yes

EcoServR:

Ranked CH0103: Carbo
NBS NBS name storage (tC) Rank
lac4 Urban catchment forestry 13.41 1
lac17 Green filter area 13.41 1
lac6 cooling trees 9.52 2
lac12 Pollinator verges and spaces 8.87 3
lac5 shade trees 7.10 4
lac8 SuDs & Rain Garden 0.75 5
lac14 Pollinator roofs 0.24 6
lacl6 Floating gardens 0.10 7
lac13 Pollinator walls/vertical 0.07 8

EcoServR: CH0104: Carbon sequestration (tCO2e)
ranked EcoServR: CHO10
NBS NBS Carbon sequestration | Rank
lac17 Green filter area -0.87 1
lac8 SuDs & Rain Garden -0.83 2
lac6 cooling trees -0.62 3
lac5 shade trees -0.45 4
lac4 Urban catchment forestry -0.13 5
lacl3 Pollinator walls/vertical -0.04 6
lacl4 Pollinator roofs -0.01 7
lacl2 Pollinator verges and space
lacl6 Floating gardens

GREEN
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EcoServR: CH0104: Carbon sequestration (tCO2e)
Carbon sequestration
NBS | NBS Name (tCO2e) Rank
lacl7| Green filter area -0.87 1
lac6é | cooling trees -0.62 2
lac5 | shade trees -0.45 3
lac4 | Urban catchment forestry -0.13 4
QUANTITATIVE DATA SUMMARY
CHO0105: Temperature Decrease
CHO0105 Pre-Intervention PostIntervention % Change
n_ob | n_site n_ob
NBS inter_code 5 S estimate | sd S n_sites | estimate sd % Change| Rank
LAc4 Strand Tree SuDS 1 1 16.3 3 1 4.7 2.8 -70.9 1
LAcl17 Stafford St TREEY 7 4 2.0 1.2 11 4 3.4 3.5 64.5 2
LAc13 Parr St GW 16 6 0.8 1.8 27 5 2.7 2.5 226.4 3
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
Cornwallis St

LAc12 POLL 1 1 9.0
LAc12 ParkLane POLL 2 1 6.4 1.4
LAc13 L1 GW 12 3 5.8 3.5
LAc13 St Johns GW 11 4 0.0 1.9 33 5 3.1 3.0
LAcl14 Royal Court GR 22 5 2.6 2.9
LAc17 Lime St TREES 1 1 6.5

EcoServR: CH0106: Temperature reduction
ranked NBS NBS Name % Change Rank
lac12 Pollinator verges and spaces 76.3 1
lacs shade trees 59.7 2
lac6 cooling trees 46.7 3
lacl7 Green filter area 44.7 4

URBAN GreenUP
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lac4 Urban catchment forestry 24.2 5
lac13 Pollinator walls/vertical 3.0 6
lac8 SuDs & RaiGarden 0.2 7
lacl6 Floating gardens 0.0 8
lac14 Pollinator roofs
EcoServR: CH0204: Water slowed down
ranked NBS NBS % Change Rank
lac12 Pollinator verges and spaces 11.2 1
lacl6 Floating gardens 7.3 2
lac6 cooling trees 2.3 3
lac17 Greenfilter area 1.5 4
lac5 shade trees 1.0 5
lac4 Urban catchment forestry 0.0 6
lac14 Pollinator roofs 0.0 6
lac13 Pollinator walls/vertical -1.0 7
lac8 SuDs & Rain Garden -10.2 8
EcoServR: CH0204: Water slowed down
NBS | NBS Name radius (m) % Change Rank
lac6 | cooling trees 20 4.4 1
lac17 | Green filter area 20 2.6 2
lac5 | shade trees 20 1.7 3
lac4 | Urban catchment forestry 20
EcoServR: CH0204: Water slowed down
NBS | NBS Name radius (m) % Change Rank
lacl7 | Green filter area 100 0.4 1
lac5 | shadetrees 100 0.2 2
lac6 | cooling trees 100 0.1 3
lac4 | Urban catchment forestry 100 0 4
G URBAN GreenUP
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QUANTITATIVE DATA SUMMARY
CHO0207 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 -13.2
LAc8 SuDs & Rain Garden -15.1 -4.6 -8.8 76.9 21.1
LAc16 Floating gardens 13.8 -5.2 -43.1 48.9 29.3
QUANTITATIVE DATA SUMMARY
CH0207 Water % Change Metals in Solution
NB Arseni | Cadmi | Chromi | Cobal | Coppe Mangan
S NBS Name c um um t r Iron ese Nickel | Lead | Zinc
LA | Strand Tree
c4 | SubS 119 -41 -8 -17 | -49 -61 -17 | 41| -37
LA
c8 | Lower SuDS -89 489 | 186 66 38 -63
LA | Upper Pitt St
c8 | RG
LA
c8 | Upper SuDS -92 10 18 10 -55 -8 9
LA
cl
6 | SPLFI -99 0 35 23| -16 48 11
QUANTITATIVE DATA SUMMARY
CHO0207 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 SubDS -23.8 16.6 0.1 59.0
LAc16 SPL FI -20.6 -56.9 -69.4 48.9
QUANTITATIVE DATA SUMMARY
CH0209 Suspended Sediment Water % Change

URBAN GreenUP
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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 50.8
LAc16 Floating gardens 1095.1 47.0 -6.9
QUANTITATIVE DATA SUMMARY
CH0209 Suspended Sediment Water % Change Metals
Arseni Coppe | Iro Nicke | Lea | Zin

NBS | NBS name c Cadmium | Chromium | r n | Manganese | | d |c
LAc4 | Strand Tree SuDS 12 160 -64 78| 27 26| 51| -26| 31
LAc8 | Upper SuDS 185 224 23 -16 | 34 29| 48| 41| 51
LAcl - ]
6 SPL FI -59 207 51 -41 | 43 -48 5| 31| 29

EcoServR: CH0403: Green Space Accessibility
NBS | NBS Name households population Rank
lac5 | shade trees 3413 5817 1
lac6é | cooling trees 2910 5031 2
lac1l7 | Green filter area 2538 4409 3
lac12 | Pollinator verges and spaces 1314 2651 4
lac8 | SuDs & Rain Garden 1161 2491 5
lac13 | Pollinator walls/vertical 922 1580 6
lac14 | Pollinator roofs 764 1247 7
lac4 | Urban catchment forestry 454 670 8
lacl16 | Floating gardens 306 545 9

EcoServR: CH0403: Green Space Accessibility
NBS | NBS Name households population Rank
lac5 | shade trees 3413 5817 1
lac6 | cooling trees 2910 5031 2
lac17 | Green filter area 2538 4409 3
lac12 | Pollinator verges and spaces 1314 2651 4
lac8 | SuDs & Rain Garden 1161 2491 5

* %
* 4 %
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lac13 | Pollinator walls/vertical 922 1580 6
lac14 | Pollinator roofs 764 1247 7
lac4 | Urban catchment forestry 454 670 8
lacl16 | Floatinggardens 306 545 9
EcoServR: CH0403: Green Space Accessibility
NBS | Site households population Rank
lac5 | shade trees 3413 5817 1
lac6é | cooling trees 2910 5031 2
lacl7 | Green filter area 2538 4409 3
lac4 | Urban catchment forestry 454 670 4
EcoServRCHO0410: Pollinator increase

NBS | NBS Name % Change Rank

lac14| Pollinator roofs 23.13 1

lac13| Pollinator walls/vertical 12.78 2

lac16| Floating gardens 7.08 3

lac17| Green filter area 1.78 4

lac6 | cooling trees 1.74 5

lac12| Pollinator verges and spaces 1.73 6

lac8 | SuDs & Rain Garden 1.17 7

lac4 | Urban catchment forestry 0.70 8

lac5 | shade trees 0.22 9

EcoServR: CH0410: Pollinator increase

NBS | NBS Name radius (m) | % Change | Rank

lac6 | cooling trees 20 1.71 1

lac17 | Green filter area 20 1.65 2

lac5 | shade trees 20 0.21 3

lac4 | Urban catchment forestry 20 0.16 4

* X %

URBAN GreenUP
GA n°730426

* %
* 4 *

* p

i!ii SENUP



D5.4 NBS implementation conclusions and recommendations. Final NB 123/ 420
catalogue Annex

EcoServR: CH0410: Pollinator increase
NBS | NBS Name radius (m) | % Change | Rank
lac17 | Green filter area 100 1.91 1
lac6 | cooling trees 100 1.76 2
lac4 | Urban catchment forestry 100 1.23 3
lac5 | shade trees 100 0.22 4
QUANTITATIVE DATA SUMMARY
CHO0502: PM 2.5
NBS NBS Name % Change Rank
LAc8 SuDs & Rain Garden -62.6 1
LAc14 | Pollinator roofs -57.3 2
LAc4 Urban catchment forestry -49.3 3
LAc17 | Green filter area -13.8 4
LAc13 | Pollinatorwalls/vertical -7.4 5
LAc12 | Pollinator verges and spaces 9.0 6

QUANTITATIVE DATA SUMMARY

CHO0502: PM 2.5 PreIntervention PostIntervention % Change
n_ob | n_site n_ob | n_site

NBS inter_code S S estimate sd S 5 estimate sd % Change| Rank
Upper Pitt St

LAc8 RG 30 2 9.9 13.9 2 2 20| 00 -79.8 1
Royal Court

LAc14 GR 2 1 26.0 8.5 35 1 111 | 7.5 -57.3 2
Strand  Tree

LAc4 SuDS 110 4 11.7 13.1 40 4 6.0 | 6.1 -49.3 3

LAC8 Upper SuDS 18 2 9.2 5.5 22 2 50 3.0 -45.3 4

LAc13 Parr St GW 15 1 11.0 7.1 42 2 68| 7.6 -37.9 5

LAc13 St Johns GW 29 2 15.6 8.5 47 5 9.9 | 6.8 -36.3 6

LAc17 Lime St TREE 86 3 10.0 8.3 10 3 68| 7.2 -31.9 7
Stafford St

LAc17 TREES 50 2 8.1 6.5 18 2 84| 75 4.3 8
Cornwallis St

LAc12 POLL 33 1 8.3 7.7 3 1 9.0 | 56 8.8 9
Bott SP Aig Dy

LAc12 POLL 24 1 7.3 5.9 2 1 8.0 | 2.8 9.1 10

LAc13 L1 GW 30 3 5.3 2.8 70 7 8.1 | 87 52.0 11
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QUANTITATIVE DATA SUMMARY
CHO0503: PM 10
NBS NBS Name % Change Rank
LAcl4 | Pollinator roofs -49.3 1
LAc4 Urban catchment forestry -36.7 2
LAC8 SuDs & Rain Garden -27.7 3
LAc13 | Pollinator walls/vertical -14.1 4
LAcl7 | Green filter area 30.2 5
LAc12 | Pollinator verges and spaces 32.8 6

QUANTITATIVE DATA SUMMARY

CHO0503: PM 10 Pre-Intervention PostIntervention % Change
n_site n_site % Ran
NBS inter_code n_obs | s estimate sd n_obs S estimate sd Change | k
LAcl4 Royal Court GR 2 1 37.5 7.8 35 1 19.0 8.9 -49.3 1
Upper Pitt St
LAc8 RG 30 2 16.7 15.8 2 2 10.5 0.7 -37.1 2
Strand  Tree
LAc4 SuDS 110 4 19.6 14.5 40 4 12.4 9.5 -36.7 3
LAc13 Parr St GW 15 1 19.0 9.1 42 2 12.4 7.5 -34.8 4
LAc13 St Johns GW 29 2 24.0 11.7 47 5 16.0 8.6 -33.5 5
LAC8 Upper SuDS 18 2 16.8 5.9 22 2 13.7 7.7 -18.2 6
LAc17 Lime St TREES 86 3 18.6 12.8 10 3 21.7 15.8 16.7 7
LAc13 L1 GW 30 3 13.0 6.8 70 7 16.4 11.2 26.0 8
Bott SP Aig D
LAc12 POLL 24 1 15.0 9.0 2 1 19.5 9.2 30.0 9
Cornwallis St
LAc12 POLL 33 1 14.8 8.8 3 1 20.0 7.0 35.5 10
Stafford St
LAc17 TREES 50 2 14.5 7.4 18 2 20.8 17.4 43.7 11

QUANTITATIVE DATA SUMMARY
CHO0504: NO2
NBS NBS Name % Change Rank
LAc14 | Pollinator roofs -25.8 1
LAc8 SuDs & Rain Garden -19.8 2
LAc13 | Pollinator walls/vertical -15.5 3
LAc4 | Urban catchment forestry -13.7 4
LAc17 | Green filter area -8.1 5

URBAN GreenUP
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LAc12 | Pollinator verges and spaces

-7.9‘ 6 ‘

QUANTITATIVE DATA SUMMARY
CHO0504: NO2 PrelIntervention PostIntervention % Change
NBS inter_code Z_OD Q_Site estimate | sd Q_OD Q_Site estimate | sd 9% Change| Rank
LAc4 ggggd e 87 4 40.1 9.3 57 4 34.6 8.7 -13.7 1
LAcl17 'II_'ilr?nleS > 169 6 46.7 11.7 18 5 42.2 7.7 -8.1 2
EcoServR: CHO511: Auality improvements

NBS NBS Name % Change Rank
lac14 Pollinator roofs 31.2 1
lac17 Green filter area 16.3 2
lac13 Pollinator walls/vertical 15.0 3
lac12 Pollinator verges and spaces 10.5 4
lac6 cooling trees 8.4 5
lac5 shade trees 1.4 6
lacl6 Floating gardens 0.1 7
lac8 SuDs & Rain Garden -1.6 8
lac4 Urban catchment forestry

EcoServR: CHO511: Air quality improvements
NBS | NBS Name radius (m) % Change Rank
lac1l7 | Green filter area 20 21.7 1
lac6é | cooling trees 20 10.0 2
lac5 | shade trees 20 1.7 3
lac4 | Urban catchment forestry 20

EcoServR: CHO511: Air quality improvements
NBS | NBS Name radius (m) % Change Rank
lac17 | Green filter area 100 11.0 1
lac6é | cooling trees 100 6.8 2

URBAN GreenUP
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lach shade trees 100 1.1 3

lac4 | Urban catchment forestry 100

The ranked data tables above show a variety of effects of this NBS on the various KP

Modelling results showed positive influencesaarbon storage, carbon sequestration, wa
slowed, green space accessibility, pollinator capacity angluaility.

Quantitative data results positive influences thrermal cooling, metals reduction in wate
water removed, and air quality (PM and NO2), but not for thermal cooling, the coml
nutrients and phosphate in the water, metals within the suspendetter sediment or
insectivore levels. Metals within solution in the water were reduced for Chromium, Cao
Cobalt, Iron, Manganese, Nickel, Lead and Zinc. Nutrients within solution increase
intervention for Ammonium, Nitrate and Phosphate, butdueed for Nitrite.

A high order of ranking as opposed to other NBS were found for

carbon storage,

thermal cooling,

Metals reduction (Manganese, Iron, Copper) and Nitrite reduction
Suspended metals reduction (Chromium, Copper, Lead)

Air quality (PM2.5PM10 and NOZ2)

=A =4 =4 -8 =9

Lower ranking levels were observed for:

carbon sequestration,
temperature reduction (modelled),
water slowed down (modelled),
Overallsuspended metal reduction
Green space accessibility
Pollinator increase (modelled)

=A =4 =4 =8 -8 -9

The highestpercentage changes creating a positive effect werettiermal cooling and fo
air quality.

Rainfall events were analysed in more detail to observe how the tree SuDs or
catchment forestry reacted. Two examples were chosen, as below. These pletsreated
using the Mannings roughness equation to calculate flows. The plot on the right is"

* * ¥

* %
* 4 *

* 4 *
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logarithmic scale to be able to observe the flow relationships better. The bars sho
incoming rainfall, the upper curve is the inflow, the lower cealve is the outflow. As can't
observed the volume at the outflow is always less than the inflow volumes. So the v
of water was always reduced by the tree pit SuDs line. Although it has be una
specifically determine how much water the treegtake, as separate from the water beil
absorbed by the porous base of the tree pits or removed by overflow pipes in the d
Velocity of water was unable to be measured due to sensor and design issues, so it is
if the water is slowed down bihe tree SuDs.

Example 1:

s o e e '.F.m”.:%.ﬂ

SOIL MOISTURE 01/08/2022 @12:00 to 02/08/2022 @23:00

INFLOW AT NORTH TREE OUTFLOW AT SOUTH TREE
AVERAG 21.4 23.6
MAX 21.5 23.7
MIN 21.3 235
Example2:
R
N
! 4 il las

GREEN
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SOIL MOISTURE 11/09/2022 @00:00 to 13/09/2022 @12:00

INFLOWAT NORTH TREE OUTFLOW AT SOUTH TREE
AVERAGE 17.1 19.6
MAX 17.2 19.8
MIN 17.0 19.5

In conclusion, the urban catchment forestry demonstrated beneficial influences on
prevention (particularly water removal) and some influence on mesaltaminants, carbor
storage/sequestrations, green space accessibility and air quality.

For individual interventions and effects on the KPIs and other plots and reports, ple:
portal: https://ecoservr.shinyapps.io/UrbanGreenUP (Username: Bgssword: Baltic)
Please see individual KPI reports for overall assessments of the interventions on €
performance indicator.

Please note that all data discussed within these reports do not account for other e
factors, such as traffic lexglCovid lockdowns, wind direction, etc. Further data analyse
be required for greater accuracy in the assessment of the benefits of these-batae
solutions.

2.4.2 Conclusions and recommendations.

Regarding the implementation process

Barriers encoutered during the NBS implementation process and how they have been

addressed.
Technical barriers How they have been addressed
Utilities needing to cross site Root barrier wrapped through silva cells

Modelling of rainwater and rainwater flow Specialist highways engineers

GREEN
——

Securing agreed tree species Early tagging in nursery to secure
Availability of suitabl@H soil Early sourcing to avoid delays
Installation of monitoring equipment Discussions with contractor on site
G URBAN GreenUP
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Economical barriers

None

Social barriers

None

Environmental (including COVID)

Regarding the operation process

How they havébeen addressed

Works formed part of a costed highwa
programme and URBAN GreenUP mad
fixed contribution

How they have been addressed

How they have been addressed

Barriers encountered during théNBS implementation process and how they have been

addressed.

Technical barriers

Issued with blocked boreholes

Leaves in chambers
Economical barriers

None

Social barriers
None
Environmental (including COVID)

Contractor connected system without pri
notification and opportunity was lost for firs
flush of system

How they have been addressed

Cleaned out on request, but issues persis
andfurther cleaning/flushing required

Regular clean out of beany drains

How they have been addressed

Works formed part of a costed highwa
programme and URBAN GreenUP mad
fixed contribution

How they have beeaddressed

How they have been addressed

URBAN GreenUP
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2.5 Lac 5 Shade treeReport onNBS

RELATERPI CODE NBSNAME PARTNER(¢

CHO0103; CHO0104CHO010%5 GH0106; CHO0108; Shade trees LAc 5 LIV/UoL/CF
CHO0111; CH0212 CHO0403; CH0404 CHO501

CHO0508 CH0509 CH0510 CHO511 CHO0512

CHO0513 CH0602 CHO705 CHO0801; CHO090.

CHO0904CH1002; CH1004; CH1005;

CITY DATE Ol
IMPLEMENTATION

LIV Works completed by
March 2020 anc
September 2020

2.5.1 Results and Discussion

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 sebioitd be
supported with photos, tables, charts, maps, etc.

Shade Trees Locations

%

8o

2

£ i 400 pombiat v i
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Left and below: 12 shade tree
planted in the gardens anc
properties of registered housin
providers to create tree lineg
streets

Demo B- Shade Trees
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Shaderee location at location 5 formina part of the Strand connectivitv scheme.

Demo G Shade Trees

Above left: 10 shade trees planted alongsi
the highway as infill to existing planting i
Ullet Road.

Above right: 14 fruiting species plaiteat
Otterspool park to create a mini orchard

Left: 5 semi mature trees planted in Seftg
Park to add snecies and size diversitv.

The summary table below shows the influence of the NBS on the different KPIs, as ¢
and individually. These are calecoded as green for positive, orange for inconclusive
unknown and red for negative influences. The further tables below are the known r
relating to this particular NBS for each KPI, ranked in order of importa®oeieeconomic
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data could nobe separated sufficiently in order to assess the influences of individual N
are not included.

If overall effect of If NBS positivel
Challenge| KPI KPINAME Weight interventions had a| . P y
" influenced KPI
positive effect on KPI
01 CHO0103 CARBON STORE 5.0 | yes yes
01 CHO0104 CARBON SEQUESTRAT| 5.0 | yes yes
01 CHO0105 TEMPERATURE DECRE| 4.8 | yes
TEMPERATURE REDUCT|
o EHpI0e (PROJECTION 40| YeS Y
01 CHO0108 HEATWAVE RIS 2.7 | yes
01 CHO0111 SPECIES MOVEME]| 4.4 | Inconclusive
02 CHO0201 RUNOFFCOEFFICIEN| yes
WATER SLOWED DOWN FROM SH|
02 CHO0204 SYSTEM yes yes
NUTRIENT ABATEMENT (Chen .
02 CHO0207 Oxygen Demand, CO[ Inconclusive
02 CHO0209 NUTRIENT ABATEMENT (To'Ela_llsgo Neonclisie
)
WATER REMOVEBOM THE WATE
02 CHO0211 TREATMEN" yes
SAVINGS IN TREATMENT]
. Az STORMWATE 40 | Y&
04 CHO0403 GREEN SPACE ACCESSIE 3.0 | yes yes
04 CHO0404 GREEN INFRASTRUCTURE CONNE( 3.0 | yes
04 CHO0410 POLLINATOR SPECIES INCR yes yes
04 CHO0411 PLANT SPECIES INCRH yes
04 CHO0412 FLORAL RESOURCES INCR yes
04 CHO0413 INSECTIVORE INCRE/ yes
DEATHS RELATED TO POLLUTION
e Lslvg CONTAMINATION 40 | Y&
ANNUAL MEAN LEVELS OF FINE P|
e CAle PARTICULE 3.7 | ¥es
ANNUAL MEAN LEVELS OF FINE H
0 Snluse PARTICULE] 3.7 | ¥&S
05 CHO0504 NOx TREND 3.7 | yes
05 CHO0505 Sox TREND] 3.7 | yes
Runoff Mitigation/ Mitigation through
05 CHO508 cooling and sequestratior] 3.0 | Yes
05 CHO0509 Energy saving 3.0 | yes
05 CHO0510 Increase in property value 3.0 | yes
05 CHO0511 Value of air quality improvements 3.0 | yes yes
05 CHO0512 Value of air pollution reduction n/a
Total monetary value of urban forest|
05 SRR including air quality 3.0 | YeS
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06 CHO0602 BENEFITS FROM INTERVENT 3.5 | yes
07 CHOQ702 CITIZEN PERCEPTI 3.5 | yes
07 CHO0703 SOCIAL LEARNIN 3.5 | yes
07 CH0705 ENGAGEMENT WITH N yes
08 CHO0801 CRIME REDUCTI( yes
09 CH0902 WALKING AREA INCREA yes
09 CH0903 CYCLINBREA INCREAS Inconclusive yes
09 CHO0904 HEALTH QUALITY PERCEP] yes yes
10 CH1002 JOB CREATIO yes
10 CH1004 LAND AND PROPERTY PRICE CH| yes
10 CH1005 NEW BUSINESSH yes

EcoServR:
Ranked CHO0103: Carbo
NBS NBS name storage (tC) Rank
lac4 Urban catchment forestry 13.41 1
lacl7 Green filter area 13.41 1
lac6 cooling trees 9.52 2
lac12 Pollinator verges and spaces 8.87 3
lac5 shade trees 7.10 4
lac8 SuDs & Rain Garden 0.75 5
lacl4 Pollinator roofs 0.24 6
lac16 Floating gardens 0.10 7
lac13 Pollinator walls/vertical 0.07 8

EcoServR: CH0104: Carbon sequestration (tCO2e)

ranked EcoServR: CHO010
NBS NBS Carbon sequestration | Rank
lacl7 Green filter area -0.87 1
lac8 SuDs & Rain Garden -0.83 2
lac6 coolingtrees -0.62 3
lac5 shade trees -0.45 4
lac4 Urban catchment forestry -0.13 5
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lacl3 Pollinator walls/vertical -0.04 6
lacl4 Pollinator roofs -0.01 7
lacl12 Pollinator verges and space
lacl6 Floating gardens
EcoServR: CH0104: Cartsmguestration (tCO2e)

Carbon sequestration
NBS | NBS Name (tCO2e) Rank
lacl7| Green filter area -0.87 1
lac6é | cooling trees -0.62 2
lac5 | shade trees -0.45 3
lac4 | Urban catchment forestry -0.13 4

QUANTITATIVE DATA SUMMARY
CHO0105: Temperature Decrease
CHO0105 Prelntervention PostIntervention % Change
n_ob | n_site n_ob
NBS inter_code s S estimate | sd S n_sites | estimate sd % Change| Rank
LAc4 Strand Tree SuDS 1 1 16.3 3 1 4.7 2.8 -70.9 1
LAc17 Stafford St TREESY 7 4 2.0 1.2 11 4 3.4 3.5 64.5 2
LAc13 ParrSt GW 16 6 0.8 1.8 27 5 2.7 2.5 226.4 3
LAC5 Shade TREES 24 10 55| 29
LAC6 Cooling_ TREES 43 18 7.2 4.4
LAC8 Upper Pitt St RG 5 1 6.2 | 37
LAc12 Baltic POLL 2 2 6.3 0.7
Cornwallis St

LAc12 POLL 1 1 9.0
LAc12 Park Lane POLL 2 1 6.4 1.4
LAc13 L1 GW 12 3 5.8 3.5
LAc13 St Johns GW 11 4 0.0 1.9 33 5 3.1 3.0
LAcl4 | Royal Court GR 22 5 26| 29
LAcl17 Lime St TREES 1 1 6.5
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GA n°730426 ﬁii RN =



D5.4 NBS implementation conclusions and recommendations. Final NB 136/ 420

catalogue Annex

EcoServR: CHO10Bbemperature reduction
ranked NBS NBS Name % Change Rank
lacl12 Pollinator verges and spaces 76.3 1
lac5 shade trees 59.7 2
lac6 cooling trees 46.7 3
lac17 Green filter area 44.7 4
lac4 Urban catchment forestry 24.2 5
lac13 Pollinator walls/vertical 3.0 6
lac8 SuDs & Rain Garden 0.2 7
lac16 Floating gardens 0.0 8
lac14 Pollinator roofs

EcoServR: CH0106: Temperature reduction
NBS NBS Name radius (m) % Change Rank
lac5 shade trees 20 109.98
lac6 cooling trees 20
lacl7 | Green filterarea 20

EcoServR: CH0106: Temperature reduction
NBS NBS Name radius (m) % Change Rank
lac6 cooling trees 100 46.66 1
lacl7 | Green filter area 100 44.67 2
lac5 shade trees 100 9.36 3

EcoServR: CH0204: Water slowed down
ranked NBS NBS % Change Rank
lac12 Pollinator verges and spaces 11.2 1
lacl6 Floating gardens 7.3 2
lac6 cooling trees 2.3 3
lac17 Green filter area 1.5 4
lac5 shade trees 1.0 5

G URBAN GreenUP
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lac4 Urban catchment forestry 0.0 6
lac14 Pollinator roofs 0.0 6
lac13 Pollinatorwalls/vertical -1.0 7
lac8 SuDs & Rain Garden -10.2 8

EcoServR: CH0204: Water slowed down
NBS | NBS Name radius (m) % Change Rank
lac6é | cooling trees 20 4.4 1
lacl7 | Green filter area 20 2.6 2
lac5 | shade trees 20 1.7 3
lac4 | Urban catchment forestry 20

EcoServR: CH0204: Water slowed down
NBS | NBS Name radius (m) % Change Rank
lac1l7 | Green filter area 100 0.4 1
lac5 | shade trees 100 0.2 2
lac6 | cooling trees 100 0.1 3
lac4 | Urban catchment forestry 100 0 4

EcoServR: CH0403: Green SpAceessibility

NBS | NBS Name households population Rank
lac5 | shade trees 3413 5817 1
lac6 | cooling trees 2910 5031 2
lac17 | Green filter area 2538 4409 3
lac12 | Pollinator verges and spaces 1314 2651 4
lac8 | SuDs & Rain Garden 1161 2491 5
lac13 | Pollinatorwalls/vertical 922 1580 6
lac14 | Pollinator roofs 764 1247 7
lac4 | Urban catchment forestry 454 670 8
lac16 | Floating gardens 306 545 9

* %
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EcoServR: CH0403: Green Space Accessibility
NBS | Site households population Rank
lac5 | shade trees 3413 5817 1
lac6é | cooling trees 2910 5031 2
lac1l7 | Green filter area 2538 4409 3
lac4 | Urban catchment forestry 454 670 4
EcoServR: CH0410: Pollinator increase

NBS | NBS Name % Change Rank

lac14| Pollinator roofs 23.13 1

lac13| Pollinator walls/vertical 12.78 2

lac16| Floating gardens 7.08 3

lac17| Green filter area 1.78 4

lac6 | cooling trees 1.74 5

lac12| Pollinator verges and spaces 1.73 6

lac8 | SuDs & Rain Garden 1.17 7

lac4 | Urban catchment forestry 0.70 8

lac5 | shade trees 0.22 9

EcoServR: CH0410: Pollinatocrease

NBS | NBS Name radius (m) | % Change | Rank

lac6 | cooling trees 20 1.71 1

lac17| Green filter area 20 1.65 2

lac5 | shade trees 20 0.21 3

lac4 | Urban catchment forestry 20 0.16 4

EcoServR: CH0410: Pollinator increase

NBS | NBS Name radius (m) | % Change | Rank

lac17 | Green filter area 100 1.91 1

lac6 | cooling trees 100 1.76 2

lac4 | Urban catchment forestry 100 1.23 3
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lac5 | shade trees 100 0.22 ‘ 4 ‘
EcoServR: CHO511: Air quality improvements

NBS NBS Name % Change Rank
lac14 Pollinator roofs 31.2 1
lac17 Green filter area 16.3 2
lac13 Pollinator walls/vertical 15.0 3
lacl12 Pollinator verges and spaces 10.5 4
lac6 cooling trees 8.4 5
lac5 shade trees 1.4 6
lacl6 Floating gardens 0.1 7
lac8 SuDs & Rain Garden -1.6 8
lac4 Urban catchment forestry

EcoServR: CHO511: Air quality improvements
NBS | NBS Name radius (m) % Change Rank
lac1l7 | Green filter area 20 21.7 1
lac6é | cooling trees 20 10.0 2
lac5 | shade trees 20 1.7 3
lac4 | Urban catchment forestry 20

EcoServR: CHO511: Air qualityprovements
NBS | NBS Name radius (m) % Change Rank
lac1l7 | Green filter area 100 11.0 1
lac6é | cooling trees 100 6.8 2
lac5 | shade trees 100 1.1 3
lac4 | Urban catchment forestry 100

QUANTITATIVE DATA SUMMARY

CHO0902: Walking

NBS NBS Name % Change Rank

* %
* 4 *
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LAc5 shade trees 13.9 1
LAc6 cooling trees 13.9 1
LAc12 | Pollinator verges and spaces 2.3 2
LAcl Green Travel Route

QUANTITATIVE DATA SUMMARY
CHO0902: Walking Pre-Intervention PostIntervention % Change
n_ob n_site n_site %

NBS inter_code S 5 estimate sd n_obs | s estimate sd Change | Rank
LAc12 Baltic POLL 1090 2 541.5 | 398.8 468 2 642.8 | 433.4 18.7 1
LAc5 Shade_TREES! 17 1 677.6 | 243.0 762 1 771.9 | 4425 13.9 2
LAC6 Cooling_TREE 17 1 677.6 | 243.0 762 1 771.9 | 4425 13.9 3
LAc12 Strand POLL 620 1 778.1 | 457.1 159 1 737.7 | 360.6 -5.2 4
LAc12 Ullet Rd POLL 411 1 1536.0 | 483.0 368 1 1433.0 | 441.8 -6.7 5

Green_Route_

LAcl 1 2337 3 683.1 | 408.4

QUANTITATIVE DATA SUMMARY
CHO0903: Cycling

NBS NBS Name % Change Rank
LAc5 shade trees 86.1 1
LAc6 cooling trees 86.1 1
LAcl12 | Pollinator verges and spaces -5.7 2
LAcl Green Travel Route

QUANTITATIVE DATA SUMMARY
CH0903: Cycling PreIntervention PostIntervention % Change
n_site n_site %
NBS inter_code n_obs | s estimate sd n_obs | s estimate sd Change | Rank
LAC5 Shade_TREES 17 1 39.1 14.2 762 1 72.8 41.4 86.1 1
Cooling_TREE
LAC6 S 17 1 39.1 14.2 762 1 72.8 41.4 86.1 2
LAc12 Baltic POLL 1090 2 48.6 41.1 468 2 54.8 28.0 12.7 3
123.
LAc12 Ullet Rd POLL 411 1 311.7 157.5 368 1 285.8 0 -8.3 4
LAc12 Strand POLL 620 1 75.4 44.5 159 1 59.2 20.8 -21.4 5
Green_Route_
LAcl 1 2337 3 105.1 108.7

The ranked data tables above show a variety of effects of this NBS on the various KP

URBAN GreenUP
GA n°730426 ‘ URBAN| JP

GREEN




D5.4 NBS implementation conclusions and recommendations. Final NB 141/420
catalogue Annex

Modelling results showed positive influences @arbon stored, carbon sequesterel
temperature reduction, water slowed, green space accessibility, pollinator capacity
value of air quality improvements.

Quantitative data results positive influencts thermal cooling an@n walking and cycling
levels.

Ahigh order of ranking as opposed to other NBS were found for

9 Temperature reduction, particularly at close radii distances
I Water slowed down at higher radii distances,

1 Green space accessibility

I Walking levels

1 Cycling levels

Lower rankings were found for:

9 Carbon storage and sequestration
9 Modelled pollinator increase
1 Air quality improvements

Form the percentage change data tables, shade trees seemed tognaseinfluences or
temperature reduction and green space accessibility velightly greater effets on the
cycling levels than the walking levels.

An example of a summary slide for the thermal imaging data and modelling data is as

* %
* 4 *
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For individual interventions and effects on the KPIs and other plots and reports, ple:
portal: https://ecoservr.shinyapps.io/UrbanGreenUP (Username: ugu; Password: E
Please see individual KPI reports for overall assessments of the interventions on €
performance indicator.

Please note that all data discussed within these reportsatcanocount for other externe
factors, such as traffic levels, Covid lockdowns, wind direction, etc. Further data analy
be required for greater accuracy in the assessment of the benefits of these-bhatae
solutions.

2.5.2 Conclusions and recommentians.
Please, answer to the questions.

Regarding the implementation process

Barriers encountered during theNBS implementation process and how they have been
addressed.

Technical barriers How they have been addressed

GREEN
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Some amenity sites known to ha Surveys used to locate underground utiliti
underground utilities or be close to roads a and root barriers specified in relevant worl
require root containment.

Economical barriers How they have been addressed
None N/A
Social barriers How they havéeen addressed

Consultation required with owners and n Housing provider overuled those resident:
all wanted trees not wanting trees

Agreements were required with the Housi
provider re risk and aftercare

Environmental (including COVID) How theyhave been addressed

Works were delayed due to covid and t Works were delayed on site
unavailability of staff and equipment t
complete the planting.

Large equipment was needed for the larg
sized trees which was difficult to loca Works were delayed on site
during lockdown.

Some trees had to be heldni the

maintenance yard for several montl _
awaiting planting Trees were watered by staff working throu

the pandemic.

Regarding the operation process

Barriers encountered during théNBSimplementation process and how they have been
addressed.

Technical barriers How they have been addressed

Ground in the registered provider garde Softer areas were selected.
was quite stony and hard to work.

Ground at the amenity space in Demo
contained underground utilities and
demolition waste.

Utilities were mapped and avoided. Ha
tools were used near underground utilities

* %
* 4 *
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Land in Demos B and C was close to highy

and root barrier protection was required . . .
P q Root barrier was used in latons close tc

roads and utilities.

Economical barriers How they have been addressed
No further issues were raised N/A
Social barriers How they have been addressed

No issues were raised. Residents Additional trees were provided
previously wanting trees changed the
mindsand 2 more asked for trees

Environmental (including COVID) How they have been addressed

Irrigation was an issue during periods City council staff included all new trees
lockdown their irrigation program for a periodf time
during the first lockdown

2.6 Lac 6 Cooling trees

RELATERPI CODE NBSNAME PARTNER(S

CHO0103; CHO0104CH0105 CH0106; CH0108; Cooling trees LAc 6 LIV/UoL/CF
CHO0111;CHO0212; CHO0404CHO0501; CHO050:

CHO0509; CHO0510; CHO0511; CHO0512; CHI

CHO0602; CHO705; CHO0801; CH0904; CH1(

CH1004; CH1005;

CITY DATE Ol
IMPLEMENTATION

LIV Works completed by
February 2021 and Marc
2022

2.6.1 Results and Discussion

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

* %
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Cooling Tree locatins
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DemoA ¢ Cooling Trees

Cooling trees in 1.5m x 1.5m x 1m green containers made from recycled resin.
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Left: Internal fixing point for guy ropes for tree root balls

Demo Bg Cooling Trees

2 cooling trees planted at location 5 as part of the Strand connectivity wider works
7 coolinaffilter trees included on the hiahwav.

The summary tableelow shows the influence of the NBS on the different KPIs, as a \
and individually. These are colecwded as green for positive, orange for inconclusive
unknown and red for negative influences. The further tables below are the known ri
relating to this particular NBS for each KPI, ranked in order of importaBoeiececonomic
data could not be separated sufficiently in order to assess the influences of individual |
are not included.
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If overall effect of
. interventions had a| If NBS positively
Ll LG KPINAME Ereiol positive effect on| influenced KPI
KPI
01 CHO0103 CARBON STORH 5.0 | yes yes
01 CH0104 CARBON SEQUESTRAT] 5.0 | yes yes
01 CHO0105 TEMPERATURE DECRE| 4.8 | yes
TEMPERATURE REDUCT|
01 CHO106 (PROJECTION 40 | Y&S Y
01 CHO0108 HEATWAVE RIS 2.7 | yes
01 CHO111 SPECIES MOVEME 4.4 | Inconclusive
02 CHO0201 RUNOFF COEFFICIE yes
WATER SLOWED DOWN FROM S
02 CHO0204 SYSTE yes yes
NUTRIENT ABATEMENT (Chemical Ox| .
02 CHO0207 Demand, COD Inconclusive
02 CHO0209 | NUTRIENT ABATEMENT (Total Solids, Inconclusive
WATER REMOVED FROM THE W,
02 CHO0211 TREATMEN yes
SAVINGS IN TREATMENT|
e AL STORMWATE 40 | Y&s
04 CHO0403 GREEN SPACE ACCESSIH 3.0 | yes yes
04 CHO0404 GREEN INFRASTRUCTURE CONNE( 3.0 | yes
04 CHO0410 POLLINATOR SPECIES INC yes yes
04 CHO0411 PLANT SPECIES INCR yes
04 CHO0412 FLORAL RESOURCES INC yes
04 CHO0413 INSECTIVORE INCRE, yes
DEATH®ELATED TO POLLUTION
e Lslvg CONTAMINATION 40| ¥eS
ANNUAL MEAN LEVELS OF FINE P|
0 clEe PARTICULE] 3.7 | ¥&S
ANNUAL MEAN LEVELS OF FINE H
05 CHO503 PARTICULE] 3.7 | Yes
05 CHO0504 NOx TREND 3.7 | yes
05 CHO0505 Sox TREND 3.7 | yes
Runoff Mitigation/ Mitigation through
05 CHO508 cooling and sequestration 3.0/ Yes
05 CHO0509 Energy savings 3.0 | yes
05 CHO0510 Increase in property valug 3.0 | yes
05 CHO0511 Value of air quality improvements 3.0 | yes yes
05 CHO0512 Value of air pollutiorreduction n/a
Total monetary value of urban forest|
05 CHO513 including air quality 3.0 | YeS
06 CHO0602 BENEFITS FROM INTERVENT] 3.5 | yes
07 CHO0702 CITIZEN PERCEPTI 3.5 | yes
07 CHO0703 SOCIAL LEARNIN 3.5 | yes

URBAN GreenUP
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07 CHO0705 ENGAGEMENT WINBS yes
08 CHO0801 CRIME REDUCTI( yes
09 CHO0902 WALKING AREA INCRE, yes
09 CH0903 CYCLING AREA INCRE| Inconclusive
09 CHO0904 HEALTH QUALITY PERCEP yes
10 CH1002 JOB CREATIO yes
10 CH1004 LAND AND PROPERRICE CHANG yes
10 CH1005 NEW BUSINESSH yes
EcoServR:

Ranked CH0103: Carbo
NBS NBS name storage (tC) Rank
lac4 Urban catchment forestry 13.41 1
lac17 Green filter area 13.41 1
lac6 cooling trees 9.52 2
lac12 Pollinator verges andpaces 8.87 3
lac5 shade trees 7.10 4
lac8 SuDs & Rain Garden 0.75 5
lacl4 Pollinator roofs 0.24 6
lac16 Floating gardens 0.10 7
lac13 Pollinator walls/vertical 0.07 8

EcoServR: CH0104: Carbon sequestration (tCO2e)
ranked EcoServR: CHO010
NBS NBS Carbon sequestration | Rank
lacl7 Green filter area -0.87 1
lac8 SuDs & Rain Garden -0.83 2
lac6 cooling trees -0.62 3
lac5 shade trees -0.45 4
lac4 Urban catchment forestry -0.13 5
lacl3 Pollinator walls/vertical -0.04 6
lacl4 Pollinator roofs -0.01 7
lacl2 Pollinator verges and space

GREEN
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lacl6 Floating gardens
EcoServR: CH0104: Carbon sequestration (tCO2e)
Carbon sequestration
NBS | NBS Name (tCO2e) Rank
lac17| Green filter area -0.87 1
lac6 | cooling trees -0.62 2
lac5 | shade trees -0.45 3
lac4 | Urban catchment forestry -0.13 4
QUANTITATIVE DATA SUMMARY
CHO0105: Temperature Decrease
CHO0105 Pre-Intervention PostIntervention % Change
n_ob | n_site n_ob
NBS inter_code 5 S estimate | sd S n_sites | estimate sd % Change| Rank
LAc4 Strand Tree SuDY 1 1 16.3 3 1 4.7 2.8 -70.9 1
LAC17 Stafford St TREEY 7 4 2.0 1.2 11 4 3.4 3.5 64.5 2
LAc13 Parr St GW 16 6 0.8 1.8 27 5 2.7 2.5 226.4 3
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
Cornwallis St

LAc12 POLL 1 1 9.0
LAc12 Park Lane POLL 2 1 6.4 1.4
LAc13 L1 GW 12 3 5.8 3.5
LAc13 St Johns GW 11 4 0.0 1.9 33 5 3.1 3.0
LAcl14 RoyalCourt GR 22 5 2.6 2.9
LAc17 Lime St TREES 1 1 6.5

EcoServR: CH0106: Temperature reduction
ranked NBS NBS Name % Change Rank
lac12 Pollinator verges and spaces 76.3 1
lach shade trees 59.7 2
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lac6 cooling trees 46.7 3
lac17 Green filter area 44.7 4
lac4 Urban catchment forestry 24.2 5
lac13 Pollinator walls/vertical 3.0 6
lac8 SuDs & Rain Garden 0.2 7
lacl6 Floating gardens 0.0 8
lac14 Pollinator roofs

EcoServR: CH0106: Temperature reduction
NBS NBS Name radius (m) % Change Rank
lac5 shade trees 20 109.98
lac6 cooling trees 20
lacl7 | Green filter area 20

EcoServR: CH0106: Temperature reduction
NBS NBS Name radius (m) % Change Rank
lac6 cooling trees 100 46.66 1
lacl7 | Green filter area 100 44.67 2
lac5 shade trees 100 9.36 3

EcoServR: CH0204: Water slowed down
ranked NBS NBS % Change Rank
lac12 Pollinator verges and spaces 11.2 1
lacl6 Floating gardens 7.3 2
lac6 cooling trees 2.3 3
lac17 Green filter area 15 4
lac5 shade trees 1.0 5
lac4 Urban catchment forestry 0.0 6
lac14 Pollinator roofs 0.0 6
lac13 Pollinator walls/vertical -1.0 7
lac8 SuDs & Rain Garden -10.2 8

* %
* 4 *
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EcoServR: CH0204: Water slowed down

NBS | NBS Name radius (m) % Change Rank
lac6é | cooling trees 20 4.4 1
lacl7 | Green filter area 20 2.6 2
lac5 | shade trees 20 1.7 3
lac4 | Urban catchment forestry 20

EcoServR: CH0204: Water slowed down

NBS | NBS Name radius (m) % Change Rank
lacl7 | Green filter area 100 0.4 1
lac5 | shade trees 100 0.2 2
lac6 | cooling trees 100 0.1 3
lac4 | Urban catchment forestry 100 0 4

EcoServR: CH0403: Green Space Accessibility
NBS | NBS Name households population Rank
lac5 | shade trees 3413 5817 1
lac6 | cooling trees 2910 5031 2
lac17 | Green filter area 2538 4409 3
lac12 | Pollinator vergesind spaces 1314 2651 4
lac8 | SuDs & Rain Garden 1161 2491 5
lac13 | Pollinator walls/vertical 922 1580 6
lac14 | Pollinator roofs 764 1247 7
lac4 | Urban catchment forestry 454 670 8
lac16 | Floating gardens 306 545 9

EcoServR: CH0403: Green SpAceessibility
NBS | Site households population Rank
lac5 | shade trees 3413 5817 1

* %
* 4 *
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lac6é | cooling trees 2910 5031

lac1l7 | Green filter area 2538 4409

lac4 | Urban catchment forestry 454 670

EcoServR: CH0410: Pollinator increase

NBS | NBS Name % Change Rank

lac14| Pollinator roofs 23.13 1

lac13| Pollinator walls/vertical 12.78 2

lac16| Floating gardens 7.08 3

lac17| Green filter area 1.78 4

lac6 | cooling trees 1.74 5

lac12| Pollinator verges and spaces 1.73 6

lac8 | SuDs & Rain Garden 1.17 7

lac4 | Urbancatchment forestry 0.70 8

lac5 | shade trees 0.22 9
EcoServR: CH0410: Pollinator increase

NBS | NBS Name radius (m) | % Change | Rank

lac6 | cooling trees 20 1.71 1

lac17 | Green filter area 20 1.65 2

lac5 | shade trees 20 0.21 3

lac4 | Urban catchment forestry 20 0.16 4
EcoServR: CH0410: Pollinator increase

NBS | NBS Name radius (m) | % Change | Rank

lac17| Green filter area 100 1.91 1

lac6 | cooling trees 100 1.76 2

lac4 | Urban catchment forestry 100 1.23 3

lac5 | shade trees 100 0.22 4
EcoServR: CHO511: Air qualityprovements

:***: URBAN GreenUP
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NBS NBS Name % Change Rank
lac14 Pollinator roofs 31.2 1
lac17 Green filter area 16.3 2
lac13 Pollinator walls/vertical 15.0 3
lacl12 Pollinator verges and spaces 10.5 4
lac6 cooling trees 8.4 5
lac5 shade trees 1.4 6
lacl6 Floatinggardens 0.1 7
lac8 SuDs & Rain Garden -1.6 8
lac4 Urban catchment forestry

EcoServR: CHO511: Air quality improvements
NBS | NBS Name radius (m) % Change Rank
lac1l7 | Green filter area 20 21.7 1
lac6 | cooling trees 20 10.0 2
lac5 | shade trees 20 1.7 3
lac4 | Urban catchment forestry 20

EcoServR: CHO511: Air quality improvements
NBS | NBS Name radius (m) % Change Rank
lac1l7 | Green filter area 100 11.0 1
lac6é | cooling trees 100 6.8 2
lac5 | shade trees 100 1.1 3
lac4 | Urban catchment forestry 100

QUANTITATIVE DATA SUMMARY

CHO0902: Walking
NBS NBS Name % Change Rank
LAc5 | shade trees 139 1
LAc6 | cooling trees 13.9 1
LAc12 | Pollinator verges and spaces 23 2
LAcl Green Travel Route

* %
* 4 *
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QUANTITATIVE DATA SUMMARY
CHO0902: Walking Pre-Intervention PostIntervention % Change
n_ob n_site n_site %
NBS inter_code S 5 estimate sd n_obs | s estimate sd Change | Rank
LAc12 Baltic POLL 1090 2 541.5 | 398.8 468 2 642.8 | 433.4 18.7 1
LAC5 Shade_TREES 17 1 677.6 | 243.0 762 1 771.9 | 4425 13.9 2
LAC6 Cooling_ TREE. 17 1 677.6 | 243.0 762 1 7719 | 4425 13.9 3
LAc12 Strand POLL 620 1 778.1 | 457.1 159 1 737.7 | 360.6 -5.2 4
LAc12 Ullet Rd POLL 411 1 1536.0 | 483.0 368 1 1433.0 | 441.8 -6.7 5
Green_Route_
LAcl 1 2337 3 683.1 | 408.4

QUANTITATIVE DATAJMMARY
CHO0903: Cycling

NBS NBS Name % Change Rank
LAc5 shade trees 86.1 1
LAc6 cooling trees 86.1 1
LAc12 | Pollinator verges and spaces -5.7 2
LAcl Green Travel Route

QUANTITATIVE DATA SUMMARY
CHO0903: Cycling Prelntervention PostIntervention % Change
n_site n_site %
NBS inter_code n_obs | s estimate sd n_obs | s estimate sd Change | Rank
LAc5 Shade_TREES 17 1 39.1 14.2 762 1 728 | 414 86.1 1
Cooling_TREE
LACc6 S 17 1 39.1 14.2 762 1 728 | 414 86.1 2
LAc12 Baltic POLL 1090 2 48.6 41.1 468 2 54.8 | 28.0 12.7 3
123.
LAc12 Ullet Rd POLL 411 1 311.7 | 1575 368 1 285.8 0 -8.3 4
LAc12 Strand POLL 620 1 75.4 44.5 159 1 59.2 | 20.8 -21.4 5
Green_Route_
LAcl 1 2337 3 105.1 | 108.7

The ranked data tables above show a variety of effects of thisoNB® various KPIs.

Modelling results showed positive influences @arbon stored, carbon sequestere
temperature reduction, water slowed, green space accessibility, pollinator capacity
value of air quality improvements.

* %
* 4 %
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Quantitative data resultpositive influencegor thermal cooling anan walking and cyclin
levels.

A high order of ranking as opposed to other NBS were found for

9 Temperature reduction, particularly at close radii distances
Water slowed down at higher radii distances,

Green spag accessibility

Modelled pollinator increase

Walking levels

Cycling levels

=A =4 =4 4 -9

Lower rankings were found for:

9 Carbon storage and sequestration
9 Air quality improvements

Form the percentage change data tablesplingtrees seemed to havgreat influences or
temperature reduction and green space accessibility velilghtly greater effects on the
cycling levels than the walking levelBhe cooling tree species were generally ranked hig
than the shade tree species for all categories.

For individual interveions and effects on the KPIs and other plots and reports, pleas
portal: https://ecoservr.shinyapps.io/UrbanGreenUP (Username: ugu; Password: |
Please see individual KPI reports for overall assessments of the interventions on €
performance indicator.

Please note that all data discussed within these reports do not account for other e
factors, such as traffic levels, Covid lockdowns, wind direction, etc. Further data analy
be required for greater accuracy in thesessment of the benefits of these natbesed
solutions.

2.6.2 Conclusions and recommendations.

Regarding the implementation process

Barriers encountered during théNBS implementation process and how they have been

addressed.
R, URBAN GreenUP
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Technical barriers

Containers were made bespoke and requil
design

Tree species needed to be robust

Irrigation would be required

Trees and containers would be heavy

Locations required visibility sple
assessment, lines of sight, clear stemn
species, road safety audit and avoidance
utility access points

Economical barriers

The initial set of container trees died due
being stored too long and replacement stc
had to be ordered

Social barriers

Consultation only possible by letter drop
the time (Covid)

Environmental (including COVID)

Works were delayed due to problems wi
lockdown and then with a backlog of orde
with contractors.

Container trees required replacing. It w
hard to get the works rescheduled after coy
as there were many competing demands.

Regarding the operation process

How theyhave been addressed

Design included internal fixing point for g
roping tree rootballs

Appropriate species selected

Irrigation system included within container

Forklift truck needed to move containers

Firal locations considered these aspects

How they have been addressed

Replacement stock ordered

How they havébeen addressed

Letters and plans of work sent to loc
residents

How they have been addressed

Container trees stored

(unsuccesstully)

in yard

Container delivery time increased so wol
were rescheduled.

Barriers encountered during theNBS implementation process and how they have been

addressed.

Technical barriers

How they have beeaddressed

* X %

* %
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Trees in containers were heavy to lift Forklift used (some minor damage
containers which will be rectified)

. . . Bearers to beised under containers
Container trees installed directly on

pavement and not bearers so could not
easily moved without digssembly

Economical barriers How they have been addressed

Additional costs were required to relocate Costs included within project allocation
of the container trees following numerot
complaints by adjacent residents.

Social barriers Howthey have been addressed

Resident accepting container trees la Trees were relocated.
complained about them attracting anti soc
behaviour

Environmental (including COVID) How they have been addressed

Works were delayed due to covid as it w Trees in containers were installed late.
hardto get a delivery slot and staff capacit

2.7 Lac7 Urban carbon sink

RELATERPI CODE NBSNAME PARTNER(¢

CHO0103; CH0104; CH0106; CHO111; CH0201 Urban carbon sink LAc: LIV/UoL/CF
CHO0212 CHO0404 CHO0501; CHO0508; CHOSI
CHO0510; CHO0511; CHO0512; CHO0513; CHI
CHO705; CHO0801; CHO0904; CH1002; CH:

CH21005;

CITY DATE Ol
IMPLEMENTATION

LIV Various dates betwee

June 202eMay 2022

* %
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2.7.1 Results and Discussion

Discussion of results: In the results and discussion section, all the related KPIs will b
common and contextualized in terms of the challenges addressed. This seltiaid be

supported with photos, tables, charts, maps, etc.

Urban carbon sink loations

@
@
L)
o}
@
e (e O2003 Boogo
Pogestnan route @ Aoac prction iImpeovemants
Cycle and pedostrian routos D © @ Urban carbon oirk
© O © O Shado trene
Cooling treos
Groen traved rocte

DemoA -urban carbon sink examples

Above L to R: Island planting, green wall vegetation and various pollinator planting ¢

URBAN GreenUP
>
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Above: Pollinator planting, tree planting and raingarden planting examples

Demo B¢ Urbancarbon sink examples

Examples of urban carbon sink in Demo B.

Above L to R: St Johns Green wall, Liverpool
green wall and a pollinator roof.

Left: An examples of various tree planting scheme

Demo Cc Urban carbon sink

URBAN GreenUP
>
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Examples of urban carbon sinks in Demo C

Top left: Tree and pollinator planting Ullet Road.

Top right: Sefton Park floating ecosystem

Bottom left: wildflower meadows and aquatic planting at Otterspool Park
Bottom right: Mini orchard and tree planting @tsspool Park

The summary table below shows the influence of the NBS on the different KPIs, as ¢
and individually. These are colecwded as green for positive, orange for inconclusive
unknown and red for negative influences. The further tatlelow are the known result
relating to this particular NBS for each KPI, ranked in order of importaBoeieeconomic
data could not be separated sufficiently in order to assess the influences of individual |
are not included.

If overall effect of

wegn | reenlonshada) i oS ey
KPI

01 CHO0103 CARBON STORH 4.7 | yes

01 CHO0104 CARBON SEQUESTRAT] 4.7 | yes

01 CHO0105 TEMPERATURE DECRE]| 4.0 | yes

01 CHO0106 | TEMPERATUREDUCTION (PROJECTI 4.2 | yes

URBAN GreenUP
>
GA n°730426 iiii URBAN| JP
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01 CHO0108 HEATWAVE RIS 4.2 | yes
01 CHO111 SPECIES MOVEME 4.4 | Inconclusive
02 CHO0201 RUNOFF COEFFICIE yes
02 CH0204 WATER SLOWED DOWN FgYOSI\fIrS ves
02 cHozo7 | NUTRIENT ABATEMENL;?:EC?SB Inconclusive
02 CH0209 NUTRIENT ABATEMENT (Total Solids, Inconclusive
02 CHO211 WATER REMOVED FS%E,ITHMEEV,Q/ yes
02 CHO0212 | SAVINGS IN TREATMENT OF STORM 4.0 | yes
04 CHO0403 GREEN SPACE ACCESSI yes
04 CHO0404 GREEN INFRASTRUCTURE CONNE yes
04 CHO0410 POLLINATOR SPECIES INCR 2.8 | yes
04 CHO0411 PLANT SPECIES INCRH 2.8 | yes
04 CH0412 FLORAL RESOURCES INCR 2.8 | yes
04 CHO0413 INSECTIVOHWCREAS! yes
65 |crosn| ommeretepieroumol g
05 CHO502 ANNUALMEANLEVELiEE;ﬁﬁiE 40 yes
05 CHO503 ANNUAL MEAN LEVELgA%EI_rCIIEJJEé: 40 yes
05 CHO0504 NOx TREND! 4.0 | yes
05 CHO0505 Sox TREND! 4.0 | yes
o5 | crosos|  Fumotvemten wigsion | | ves
05 CHO0509 Energy savingg 3.0 | yes
05 CHO0510 Increase in property valug 3.0 | yes
05 CHO0511 Value of air quality improvements 3.0 | yes
05 CHO0512 Value of air pollution reduction n/a
05 CHO513 Total monetary vierl]l(l:JlifJ ;)Ifn :rgie;nqzo;ﬁ;t 30 yes
06 CHO0602 BENEFITS FROM INTERVENT yes
07 CHOQ702 CITIZEN PERCEPTI yes
07 CHO0703 SOCIAL LEARNI yes
07 CHO0705 ENGAGEMENT WITH N yes
08 CHO0801 CRIME REDUCTI yes
09 CH0902 WALKING AREA INCRE yes
09 CHO0903 CYCLING AREA INCRE Inconclusive
09 CHO0904 HEALTH QUALITY PERCEP yes
10 CH1002 JOB CREATIO yes
10 CH1004 LAND AND PROPERTY PRICE CH yes
10 CH1005 NEW BUSINESS yes

URBAN GreenUP
GA n°730426 ‘ URBAN| JP
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No direct monitoring data was obtained for this NBS, but the combination of correspo
KPIs and other NBS provide evidence for the positive influence of this NBS.

An example of the GYal calculation for the overall effect of the NBS is as below:

D! [S5w! C¢

[t ABTIHUESN2 RAIISNRBRAUE
SUMMARY OF QUANTITIES |
BENEFITS BENEFIT QUANTIFICATION
Benefits groups Functions Tools
11 Reduced building energy conzumption for heating 0 Kwhiyr energy saved

Shelter from wind
12 Avoided carbon emizzions from building energy =
saving for heating 0 kgCOgyr not emitted

Reduction of urban heat

5 izland offect 14 Reduced peak summer zurface temperatures £.32 ‘Cin surf, temperature reduction
1Climate
Change 15 Reduced building energy consumption for for .
Adaptation & Cooling through cooling 298 kWhiyr cnargy saved
Mitigation zhading and evapo-
tranzpiration 16 Avoided carbon emizzions from building energy
saving for cooling 143 kgCO;z not emitted
17 Carbon sequestered by trees 165,000 kgCOze sequestered
Carbon storage and
zequestration
1.8 Carbon zequestered through other land uze change 507 kaCOse zequestered
2N ey Interception, storage
R ration 2.1 Energy and carbon emissions zavingz from reduced - W
& Flood andInfrsdonce Zormuwater volume entering combined sewers 6,170,000 Liytrster diarted from dewiers
Alleviation
10 Biodiversity PYOoaTon ol ipomation 1 VEllngrens 1 B 506 FHOUMECN Of MAMGHTE! of O Mecd indwt R

PPt vy LexPuwmidy

For individual interventions and effects on the KPIs and other plots and reports, ple:
portal: https://ecoservr.shinyapps.io/UrbanGreenUP (Username: Bgssword: Baltic)
Please see individual KPI reports for overall assessments of the interventions on €
performance indicator.

2.7.2 Conclusions and recommendations.

Regarding the implementation process

Barriers encountered during theN\BS implementatiorprocess and how they have been
addressed.

Technical barriers How they have been addressed

The issues for each intervention a The issues for each intervention &
addressed separately under their releve addressed separately undeheir relevant
NBS classification NBS classification

Economical barriers How they have been addressed

URBAN GreenUP
GA n°730426 ﬂi RN =
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As above

Social barriers

As above

Environmental (including COVID)

As above

Regarding the operation process

As above
How they have been addressed
As above
How they have been addressed

As aboe

Barriers encountered during theNBS implementation process and how they have been

addressed.

Technical barriers

The issues for each intervention &
addressed separately under their releve
NBSclassification

Economical barriers

As above

Social barriers

As above

Environmental (including COVID)

As above

2.8 Lac8 SuDs raingarden

RELATERPI CODE

How they have been addressed

The issues for each intervention &
addressed separately under their releve
NBS classification

How they have been addressed
As above
How they have been addressed
As above
How they have been addressed

As above

NBSNAME PARTNER(S

CHO0103; CH0104 H0108; CHO0111; CH0201 SuDs raingarden Lac8 LIV/UoL/CF

CHO0204;
CHO0403;
CHO0413;

CH0207; CHO0209; CHO2TH®18;
CHO0404; CHO0410; CHO0411; CHO:-
CHO501 @H0502; CHO0503;CHO0508

CHO509 CHO0510 CHO0511 CHO0512 CHO0513

URBAN GreenUP
GA n°730426
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CHO0602; CHO703 CHO0702 CHO705 CHO0801
CH0904CH1002; CH1004; CH1005;

CITY DATE Ol
IMPLEMENTATION
LIV June 2022

2.8.1 Results and Discussion

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

Demo A raingarden locationumber 2

©

URBAN GreenUP
* W GA n°730426 i!ii URBAN| P
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Raingarden Design
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Before and After

The summary table below shows the influence of the NBS oulitferent KPIs, as a who
and individually. These are colecwded as green for positive, orange for inconclusive
unknown and red for negative influences. The further tables below are the known ri
relating to this particular NBS for each KPhked in order of importance Socieeconomic
data could not be separated sufficiently in order to assess the influences of individual |
are not included.

If overall effect of
interventions had a| If NBS positively
positive effect on | influenced KPI

KPI

Challenge| KPI KPINAME Weight

01 CH0103 CARBON STOR yes yes

01 CHO0104 CARBON SEQUESTRAT] yes

01 CHO0105 TEMPERATURE DECRE| 4.0 | yes

01 CHO0106 | TEMPERATURE REDUCTION (PROJE

yes

01 CHO0108 HEATWAVE RI

01 CHO111 SPECIES MOVEME 4.6 | Inconclusive

yes
02 CH0201 RUNOFF COEFFICIE 4.0 | yes

yes
yes
WATER SLOWED DOWN FROM SH

NUTRIENT ABATEMENT (Chemical Ox . .
02 CHO0207 Demand, COD 50 Inconclusive Inconclusive

02 CHO0209 | NUTRIENABATEMENT (Total Solids, T 5.0 | Inconclusive _

WATER REMOVED FROM THE W/

o Calte TREATMEN] 35| Yes
SAVINGS IN TREATMENT|
o Gl STORMWATE 5.0 | Y&s
04 CHO0403 GREEN SPACE ACCESSI yes yes
04 CH0404 | GREEN INFRASTRUCTLGRENECTIVIT] yes

URBAN GreenUP
>
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04 CH0410 POLLINATOR SPECIES INCR 3.7 | yes yes
04 CHO0411 PLANT SPECIES INCRH 3.7 | yes yes
04 CH0412 FLORAL RESOURCES INCR 3.7 | yes yes
04 CHO0413 INSECTIVORE INCRE. 3.8 | yes yes
DEATHS RELATED TO POLLUTION
e cinlogon CONTAMINATIO 42| Yes
ANNUAL MEAN LEVELS OF FINE P|
05 CHO0502 PARTICULE! yes yes
ANNUAL MEAN LEVELS OF FINE
05 CHO0503 PARTICULE yes yes
05 CHO0504 NOx TREND yes yes
05 CHO0505 Sox TREND! yes
Runoff Mitigation/ Mitigation through
05 CHO508 cooling and sequestration 3.0 e
05 CHO0509 Energy savingg 3.0 | yes
05 CHO0510 Increase in property valug 3.0 | yes
05 CHO0511 Value of air quality improvements 3.0 | yes no
05 CHO0512 Value of air pollution reduction n/a
Total monetary value of urban forest;
05 CHO513 including air quality 3.0 | YeS
06 CH0602 BENEFITS FROM INTERVENT yes
07 CHO0702 CITIZEN PERCEPTI yes
07 CHO0703 SOCIAL LEARNI yes
07 CHO0705 ENGAGEMENT WITH N yes
08 CH0801 CRIME REDUCTI yes
09 CH0902 WALKING AREA INCRE yes
09 CHO0903 CYCLING AREA INCRE Inconclusive
09 CH0904 HEALTH QUALITY PERCEP yes
10 CH1002 JOB CREATIO| yes
10 CH1004 LAND AND PROPERTY PRICE CH yes
10 CH1005 NEW BUSINESS yes
EcoServR:
Ranked CHO0103: Carbo
NBS NBS name storage (tC) Rank
lac4 Urban catchment forestry 13.41 1
lacl7 Green filter area 13.41 1
lac6 cooling trees 9.52 2
lac12 Pollinator verges and spaces 8.87 3
lacs shadetrees 7.10 4

URBAN GreenUP
GA n°730426 ‘ URBAN| JP
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lac8 SuDs & Rain Garden 0.75 5
lac14 Pollinator roofs 0.24 6
lacl6 Floating gardens 0.10 7
lac13 Pollinator walls/vertical 0.07 8
EcoServR:
CHO0103: Carbot
SuDs & Rain Garden storage (tC) Rank
Upper Pitt St RG 0.75 1
Lower SuDS 0.00 2
Upper SuDS 0.00 3
EcoServR: CH0104: Carbon sequestration (tCO2e)
ranked EcoServR: CHO10
NBS NBS Carbon sequestration | Rank
lac17 Green filter area -0.87 1
lac8 SuDs & Rain Garden -0.83 2
lac6 cooling trees -0.62 3
lac5 shade trees -0.45 4
lac4 Urban catchment forestry -0.13 5
lac13 Pollinator walls/vertical -0.04 6
lacl4 Pollinator roofs -0.01 7
lacl2 Pollinator verges and space
lacl6 Floating gardens
EcoServR: CH0104: Carbon sequestration (tCO2e)
Carbon sequestration
SuDs & Rain Garden | (tCO2e) Rank
Lower SuDS -1.45 1
Upper SuDS -0.21 2
Upper Pitt St RG

* %
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QUANTITATIVE DATA SUMMARY
CHO0105: Temperature Decrease
CHO0105 Pre-Intervention PostIntervention % Change
n_ob n_site n_ob
NBS inter_code 5 S estimate | sd 5 n_sites | estimate sd % Change| Rank
LAc4 Strand Tree SuD§ 1 1 16.3 3 1 4.7 2.8 -70.9 1
LAc17 Stafford St TREEY 7 4 2.0 1.2 11 4 3.4 3.5 64.5 2
LAc13 Parr St GW 16 6 0.8 1.8 27 5 2.7 2.5 226.4 3
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
Cornwallis St
LAc12 POLL 1 1 9.0
LAc12 Park Lane POLL 2 1 6.4 1.4
LAc13 L1 GW 12 3 5.8 3.5
LAc13 StJohns GW 11 4 0.0 1.9 33 5 3.1 3.0
LAc14 Royal Court GR 22 5 2.6 2.9
LAcl17 Lime St TREES 1 1 6.5

EcoServR: CH0106: Temperature reduction

ranked NBS NBS Name % Change Rank
lac12 Pollinator verges and spaces 76.3 1
lac5 shade trees 59.7 2
lac6 cooling trees 46.7 3
lac17 Green filter area 447 4
lac4 Urban catchment forestry 24.2 5
lac13 Pollinator walls/vertical 3.0 6
lac8 SuDs & Rain Garden 0.2 7
lac16 Floating gardens 0.0 8
lac14 Pollinator roofs

URBAN GreenUP
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EcoServRCH0106: Temperature reduction
SuDs & Rain Garden radius (m) % Change Rank
Lower SuDS 20 2.28 1
Upper SuDS 20 -1.90 2
Upper Pitt St RG 20

EcoServR: CH0106: Temperature reduction
SuDs & Rain Garden radius (m) % Change Rank
Lower SuDS 100 2.18 1
Upper SuDS 100 -1.77 2
Upper Pitt St RG 100

EcoServR: CH0204: Water slowed down

ranked NBS NBS % Change Rank
lac12 Pollinator verges and spaces 11.2 1
lacl6 Floating gardens 7.3 2
lac6 cooling trees 2.3 3
lac17 Green filter area 1.5 4
lac5 shade trees 1.0 5
lac4 Urban catchment forestry 0.0 6
lac14 Pollinator roofs 0.0 6
lac13 Pollinator walls/vertical -1.0 7
lac8 SuDs & Rain Garden -10.2 8

EcoServR: CH0204: Water slowed down

SuDs & Rain Garden radius (m) % Change Rank
UpperPitt St RG 20 0.0 1
Lower SuDS 20 -24.3 2
Upper SuDS 20 -31.0 3

* %
* 4 *
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EcoServR: CH0204: Water slowed down
SuDs & Rain Garden radius (m) % Change Rank
Upper Pitt St RG 100 0.0 1
Upper SuDS 100 2.7 2
Lower SubDS 100 -3.1 3
QUANTITATIVE DATA SUMMARY
CHO0207 Water % Change
Specific Dissolved Combined
NBS NBS name Conductivity Oxygen Nitrogen Phosphate All metals
Urban catchment
LAcd forestry 57.8 26.2 90.0 510.0 -13.2
LAc8 SuDs & Rain Garden -15.1 -4.6 -8.8 76.9 21.1
LAc16 Floating gardens 13.8 -5.2 -43.1 48.9 29.3
QUANTITATIVE DATA SUMMARY
CHO0207 Water % Change Metals in Solution
NBS Arseni | Cadmiu | Chromiu | Cobal | Coppe Manganes | Nicke
NBS Name c m m t r Iron | e | Lead | Zinc
Strand
Tree
LAc4 | SuDS 119 -41 -8 -17 | -49 -61 -17 | 41| -37
Lower
LAc8 | SuDS -89 489 | 186 66 38 -63
Upper
LAc8 | Pitt StRG
Upper
LAc8 | SuDS -92 10 18 10| -55 -8 9
LAc16 | SPLFI -99 0| 35 23| -16| 48| 11
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 SubDS -23.8 16.6 0.1 59.0
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LAc16 ‘ SPL FI -20.6 -56.9 -69.4 48.9

QUANTITATIVE DATA SUMMARY
CHO0209 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

CHO0209 Suspended Sediment Water % Change Metals

Arseni Coppe | Iro Nicke | Lea | Zin
NBS | NBS name c Cadmium | Chromium | r n Manganese | | d c
LAc4 | Strand Tree SuDS 12 160 -64 -78 2; 26 51| -26| 31
LAc8 | Upper SuDS 185 224 23 -16 | 34 29 48 41 | 51
LAcl y .
6 SPL FI -59 207 51 -41 | 43 -48 5| -31] 29

EcoServR: CH0403: Green Space Accessibility

NBS | NBS Name households population Rank
lac5 | shade trees 3413 5817 1
lac6 | cooling trees 2910 5031 2
lac17 | Green filter area 2538 4409 3
lac12 | Pollinator verges and spaces 1314 2651 4
lac8 | SuDs & Rain Garden 1161 2491 5
lac13 | Pollinator walls/vertical 922 1580 6
lac14 | Pollinator roofs 764 1247 7
lac4 | Urban catchment forestry 454 670 8
lac16 | Floating gardens 306 545 9

QUANTITATIVE DARAJIMMARY
CHO0410: Pollinator Count

GREEN
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NBS NBS Name % Change Rank
LAc8 | SuDs & Rain Garden 448.6 1
LAc12 | Pollinator verges and spaces 286.6 2
LAc16 | Floating gardens -60.0 3

LAc13 | Pollinator walls/vertical

QUANTITATIVE DATA SUMMARY
CHO0410: Pollinator
Count Pre-Intervention PostIntervention % Change
n_site n_site
NBS inter_code n_obs | s estimate | sd n_obs | s estimate | sd % Change | Rank
0.
LAc12 Bott SP Aig Dr POL| 3 1 0.3 6 7 1 3.4 2.2 928.6 1
2
LAC8 Upper Pitt St RG 6 1 2.3 1 3 1 22.3 | 19.3 857.1 2
2
LAc12 Strand POLL 4 1 3.3 9 6 1 29.3 | 243 802.6 3
3.
LAc12 Park Lane POLL 3 1 2.0 5 7 1 124 | 11.6 521.4 4
2.
LAc12 Top SP Aig Dr POL 4 1 3.8 2 2 1 10.5 0.7 180.0 5
8
LAc12 Ullet Rd POLL 3 1 5.3 4 5 1 12.2 | 13.2 128.8 6
7
LAc12 Baltic Hub POLL 4 1 11.0 7 2 1 20.0 | 15.6 81.8 7
5
LAC8 Lower SuDS 4 1 6.8 4 11 1 9.5 | 11.7 40.1 8
5
LAc12 Lower SuDS POLL 4 1 6.8 4 11 1 9.5 | 11.7 40.1 9
9.
LAc12 Cornwallis St POLL| 10 1 5.2 0 3 1 3.0 5.2 -42.3 10
2
LAC16 SPL FI 2 1 2.5 1 1 1 1.0 -60.0 11
5
LAc12 Wapping POLL 5 1 2.6 8 2 1 1.0 1.4 -61.5 12
LAc12 Princes Av POLL 7 1 149 | 21.2
Princes  roundabt 5.
LAc12 POLL 5 1 2.8 7
Top SP roundabtf
LAc12 POLL 1 1 1.0
LAc13 L1 GW 2 1 12.0 | 15.6
LAc13 Parr St GW 1 1 0.0 12 1 6.3 9.7
LAc13 St Johns GW 10 1 1.9 2.7
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LAc16 Wapping Fl ‘ 1 ‘ 1 ‘ 3.0 ‘ ‘ ‘ ‘ ‘ ‘ | |

QUANTITATIVE DATA SUMMARY

CHO0410: Pollinator Diversity

NBS NBS Name % Change Rank
LAc12 | Pollinator verges and spaces 77.7 1
LAc8 SuDs & Rain Garden 41.8 2
LAc16 | Floating gardens -60.0 3
LAc13 | Pollinator walls/vertical

QUANTITATIVE DATA SUMMARY
CHO0410: Pollinator
Diversity PreIntervention Postlntervention % Change
n_site

NBS inter_code n_obs | s estimate | sd n_obs | n_sites | estimate | sd % Change | Rank
0.

LAc12 Bott SP Aig Dr POL| 3 1 0.3 6 7 1 1.7 0.8 414.3 1

LAc12 Park Lane POLL 3 1 1.0 7 7 1 2.9 2.5 185.7 2
1

LAc8 Upper Pitt St RG 6 1 1.2 0 3 1 23| 21 100.0 3
1.

LAc12 Strand POLL 4 1 1.3 0 6 1 25 2.2 100.0 4
0.

LAc12 Top SP Aig Dr POL 4 1 2.3 5 2 1 3.0 0.0 33.3 5
1

LAc12 Baltic Hub POLL 4 1 3.8 0 2 1 45| 07 20.0 6
1.

LAc12 Ullet Rd POLL 3 1 1.0 0 5 1 1.2 1.3 20.0 7
2.

LAC8 Lower SuDS 4 1 2.5 1 11 1 2.1 1.7 -16.4 8
2.

LAc12 Lower SuDS POLL 4 1 2.5 1 11 1 2.1 1.7 -16.4 9
1

LAc12 Wapping POLL 5 1 0.6 3 2 1 05| 0.7 -16.7 10
2

LAc12 Cornwallis St POLL| 10 1 1.7 6 3 1 1.0 1.7 -41.2 11
2.

LAC16 SPL FI 2 1 2.5 1 1 1 1.0 -60.0 12

LAc12 Princes Av POLL 7 1 1.6 1.6

Princes  roundabt 1
LAc12 POLL 5 1 0.8 3
Top SP roundabt
LAc12 POLL 1 1 1.0
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LAc13 L1 GW 2 1 2.0 1.4
LAc13 Parr St GW 1 0.0 12 1 1.3 1.2
LAc13 St Johns GW 10 1 1.1 1.4
LAc16 Wapping FI 1 1.0

EcoServR: CH0410: Pollinator increase

NBS | NBS Name % Change Rank
lac14| Pollinator roofs 23.13 1
lac13| Pollinator walls/vertical 12.78 2
lac16| Floating gardens 7.08 3
lac17| Green filter area 1.78 4
lac6 | cooling trees 1.74 5
lac12| Pollinator verges and spaces 1.73 6
lac8 | SuDs & Rain Garden 1.17 7
lac4 | Urbancatchment forestry 0.70 8
lac5 | shade trees 0.22 9
EcoServR: CH0410: Pollinator increase
SuDs & Rain Garden radius (m) % Change | Rank
Lower SuDS 20 3.95 1
Upper Pitt St RG 20 0.60 2
Upper SuDS 20 0.03 3
EcoServR: CH0410: Pollinator increase

SuDs &Rain Garden radius (m) | % Changq Rank

Lower SuDS 100 2.31 1

Upper Pitt St RG 100 0.15 2

Upper SuDS 100 0.01 3

QUANTITATIVE DATA SUMMARY

CHO0411: Plant Count

* %

* X %
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NBS NBS Name % Change Rank
LAc13 | Pollinator walls/vertical 1108.3 1
LAc12 | Pollinatorverges and spaces 77.4 2
LAc8 | SuDs & Rain Garden 68.4 3
LAc16 | Floating gardens 33.3 4

QUANTITATIVE DATA SUMMARY
CHO0411: Plant Coun PreIntervention PostIntervention % Change
n_site n_ob n_site %
NBS inter_code n_obs | s estimate sd S S estimate sd Change | Rank
LAc13 Parr St GW 1 1 1.0 12 1 12.1 4.7 1108.3 1
LAc12 Strand POLL 4 1 3.3 0.5 6 1 12.3 3.7 279.5 2
LAc12 Park Lane POLL 3 1 4.3 2.3 7 1 9.6 5.5 120.9 3
LAcl2 | Wapping POLL 5 1 44| 23 2 1 90| 42 104.5 4
LACc8 Upper Pitt St RG 6 1 4.2 2.6 3 1 7.7 2.3 84.0 5
LAc12 Baltic Hub POLL 4 1 7.3 2.5 2 1 115 0.7 58.6 6
LAc8 Lower SuDS 4 1 1.3 0.5 11 1 1.9 0.5 52.7 7
LAc12 Lower SuDS POLL| 4 1 1.3 0.5 11 1 1.9 0.5 52.7 8
LAc12 Bott SP Aig Dr POL| 3 1 1.3 0.6 7 1 2.0 0.0 50.0 9
LAc12 Top SP Aig IROLL 4 1 1.5 0.6 2 1 2.0 0.0 33.3 10
LAC16 SPL FI 2 1 1.5 0.7 1 1 2.0 33.3 11
LAc12 Ullet Rd POLL 3 1 1.7 0.6 5 1 1.8 0.4 8.0 12
LAcl12 Cornwallis St POLL 10 1 5.6 2.3 3 1 5.0 1.0 -10.7 13
LAc12 Princes Av POLL 7 1 1.9 0.4
Princes roundabt
LAc12 POLL 5 1 1.4 0.5
Top SP roundabt
LAc12 POLL 1 1 2.0
LAC13 L1 GW 2 1 2.0 0.0
LAc13 St Johns GW 10 1 12.4 3.2
LAC16 Wapping FI 1 1 4.0

QUANTITATIVE DATA SUMMARY

CHO0411: Plandiversity

NBS NBS Name % Change Rank
LAc13 | Pollinator walls/vertical 541.7 1
LAc12 | Pollinator verges and spaces 55.0 2

URBAN GreenUP
GA n°730426 ‘ URBAN| JP

GREEN




D5.4 NBS implementation conclusions and recommendations. Final NB 177/420
catalogue Annex

LAc8 SuDs & Rain Garden 52.4 3

LAc16 | Floating gardens 0.0 4

QUANTITATIVE DATA SUMMARY
CHO0411: Plant
diversity Pre-Intervention PostIntervention % Change
n_site n_ob n_site %
NBS inter_code n_obs | s estimate sd S S estimate sd Change | Rank
LAc13 Parr St GW 1 1 1.0 12 1 6.4 2.4 541.7 1
LAc12 Park Lane POLL 3 1 2.7 0.6 7 1 6.3 3.5 135.7 2
LAc12 Strand POLL 4 1 3.3 0.5 6 1 7.5 2.1 130.8 3
LAc12 Wapping POLL 5 1 3.0 1.6 2 1 5.5 0.7 83.3 4
LAc12 Bott SP Aig Dr POl 3 1 1.0 0.0 7 1 1.7 0.5 71.4 5
LAc8 Upper Pitt St RG 6 1 3.2 1.6 3 1 5.3 1.2 68.4 6
LAc12 Top SP Aig Dr POL 4 1 1.3 0.5 2 1 2.0 0.0 60.0 7
LAc12 Baltic Hub POLL 4 1 3.8 1.5 2 1 5.5 0.7 46.7 8
LAc8 Lower SuDS 4 1 1.0 0.0 11 1 14 0.5 36.4 9
LAc12 Lower SuDS POLL| 4 1 1.0 0.0 11 1 1.4 0.5 36.4 10
LAC16 SPL FI 2 1 1.0 0.0 1 1 1.0 0.0 11
LAc12 Cornwallis St POLL 10 1 4.7 1.3 3 1 3.3 0.6 -29.1 12
LAc12 Ullet Rd POLL 3 1 1.7 0.6 5 1 1.0 0.0 -40.0 13
LAc12 Princes Av POLL 7 1 1.3 0.5
Princes roundabt
LAc12 POLL 5 1 1.2 0.4
Top SP roundabt
LAc12 POLL 1 1 1.0
LAc13 L1 GW 2 1 2.0 0.0
LAc13 St Johns GW 10 1 7.4 1.8
LACc16 Wapping FI 1 1 2.0

QUANTITATIVE DATA SUMMARY
CHO0412: Flower Count

NBS NBS Name % Change Rank

LAc12 Pollinator verges and spaces 510.8 1
LAc8 SuDs & Rain Garden 328.7 2
LAc13 Pollinator walls/vertical 228.8 3
LAc16 Floating gardens -10.8 4

URBAN GreenUP
GA n°730426 ‘ URBAN| JP

GREEN




D5.4 NBS implementation conclusions and recommendations. Final NB 178/ 420
catalogue Annex

QUANTITATIVE DATA SUMMARY
CHO0412: Flower
Count Prelntervention PostIntervention % Change
n_o n_sit n_o n_sit %
NBS | inter_code bs es estimate sd bs es estimate sd Change Rank
LAc
12 Bott SP Aig Dr POLL 3 1 28.0 14.8 7 1 528.1 935.8 1786.2 1
LAC
12 Park Lane POLL 3 1 37.3 24.9 7 1 401.3 470.9 974.9 2
LAc
12 Strand POLL 4 1 67.0 23.6 6 1 565.3 411.1 743.8 3
LAc
8 Lower SubDS 4 1 37.0 23.9 11 1 267.5 205.8 623.1 4
LAC
12 Lower SuDS POLL 4 1 37.0 23.9 11 1 267.5 205.8 623.1 5
LAC
13 Parr St GW 1 1 50.0 12 1 164.4 190.8 228.8 6
LAc
12 Cornwallis St POLL 10 1 84.8 124.6 3 1 233.3 182.4 175.2 7
LAc
12 Top SP Aig Dr POLL 4 1 660.3 | 1043.5 2 1 1487.5 1594.5 125.3 8
LAC
12 Wapping POLL 5 1 196.6 293.5 2 1 319.0 161.2 62.3 9
LAc
12 UlletRd POLL 3 1 170.7 246.3 5 1 269.4 92.6 57.9 10
LAc
12 Baltic Hub POLL 4 1 326.0 178.6 2 1 483.0 521.8 48.2 11
LAC
8 Upper Pitt St RG 6 1 94.8 58.7 3 1 127.3 42.1 34.3 12
LAC
16 SPL FI 2 1 115.5 92.6 1 1 103.0 -10.8 13
LAc
12 Princes Av POLL 7 1 402.3 563.9
LAc | Princes roundabt
12 POLL 5 1 98.2 144.5
LAc | Top SP roundabt
12 POLL 1 1 135.0
LAc
13 L1 GW 2 1 206.0 217.8
LAc
13 St Johns GW 10 1 378.2 368.5
LAC
16 Wapping FI 1 1 162.0

QUANTITATIVE DATA SUMMARY
CHO0502: PM 2.5

NBS NBS Name % Change Rank
LAc8 SuDs & Rain Garden -62.6 1
LAc14 | Pollinator roofs -57.3 2
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LAc4 Urban catchment forestry -49.3 3

LAc17 | Green filter area -13.8 4

LAc13 | Pollinator walls/vertical -7.4 5

LAc12 | Pollinator verges and spaces 9.0 6

QUANTITATIVE DATA SUMMARY
CHO0502: PM 2.5 Pre-Intervention PostIntervention % Change
n_ob n_site n_ob n_site

NBS inter_code S S estimate sd 5 5 estimate sd % Change| Rank
Upper Pitt St

LAC8 RG 30 2 9.9 13.9 2 2 20| 0.0 -79.8 1
Royal Court

LAcl4 GR 2 1 26.0 8.5 35 1 111 ] 75 -57.3 2
Strand Tree

LAc4 SubDS 110 4 11.7 13.1 40 4 6.0 | 6.1 -49.3 3

LAC8 Upper SuDS 18 2 9.2 5.5 22 2 50| 3.0 -45.3 4

LAc13 Parr St GW 15 1 11.0 7.1 42 2 68| 7.6 -37.9 5

LAc13 St Johns GW 29 2 15.6 8.5 47 5 99 | 6.8 -36.3 6

LAcl7 Lime St TREEY 86 3 10.0 8.3 10 3 6.8 | 7.2 -31.9 7
Stafford St

LAcl7 TREES 50 2 8.1 6.5 18 2 84| 75 4.3 8
Cornwallis St

LAc12 POLL 33 1 8.3 7.7 3 1 9.0 | 5.6 8.8 9
Bott SP Aig Dy

LAc12 POLL 24 1 7.3 5.9 2 1 8.0 | 2.8 9.1 10

LAc13 L1 GW 30 3 5.3 2.8 70 7 8.1| 87 52.0 11

QUANTITATIVE DATA SUMMARY
CHO0503: PM 10

NBS NBS Name % Change Rank

LAcl14 | Pollinator roofs -49.3 1

LAc4 Urban catchment forestry -36.7 2

LAc8 SuDs & Rain Garden -27.7 3

LAc13 | Pollinatorwalls/vertical -14.1 4

LAcl17 | Green filter area 30.2 5

LAc12 | Pollinator verges and spaces 32.8 6

QUANTITATIVE DATA SUMMARY
CHO0503: PM 10 PreIntervention PostIntervention % Change
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n_site n_site % Ran

NBS inter_code n_obs | s estimate sd n_obs S estimate sd Change | k
Royal Court

LAc14 GR 2 1 37.5 7.8 35 1 19.0 8.9 -49.3 1
Upper Pitt St

LAc8 RG 30 2 16.7 15.8 2 2 10.5 0.7 -37.1 2
Strand Tree

LAc4 SuDS 110 4 19.6 14.5 40 4 12.4 9.5 -36.7 3

LAc13 Parr St GW 15 1 19.0 9.1 42 2 12.4 7.5 -34.8 4

LAc13 StJohns GW 29 2 24.0 11.7 47 5 16.0 8.6 -33.5 5

LAc8 Upper SuDS 18 2 16.8 5.9 22 2 13.7 7.7 -18.2 6
Lime St

LAc17 TREES 86 3 18.6 12.8 10 3 21.7 15.8 16.7 7

LAc13 L1 GW 30 3 13.0 6.8 70 7 16.4 11.2 26.0 8
Bott SP Aig

LAc12 Dr POLL 24 1 15.0 9.0 2 1 19.5 9.2 30.0 9
Cornwallis

LAc12 St POLL 33 1 14.8 8.8 3 1 20.0 7.0 35.5 10
Stafford St

LAcl17 TREES 50 2 145 74 18 2 20.8 174 43.7 11

QUANTITATIVE DATA SUMMARY
CHO0504: NO2
NBS NBS Name % Change Rank
LAc14 | Pollinator roofs -25.8 1
LAc8 | SuDs & RaiGarden -19.8 2
LAc13 | Pollinator walls/vertical -15.5 3
LAc4 Urban catchment forestry -13.7 4
LAcl7 | Green filter area -8.1 5
LAc12 | Pollinator verges and spaces -7.9 6

EcoServR: CHO511: Air quality improvements

NBS NBS Name % Change Rank

lacl4 Pollinator roofs 31.2 1
lacl7 Green filter area 16.3 2
lacl3 Pollinator walls/vertical 15.0 3
lacl2 Pollinator verges and spaces 10.5 4
lac6 cooling trees 8.4 5
lac5 shade trees 1.4 6
lacl6 Floating gardens 0.1 7
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lac8 SuDs & Rain Garden -1.6 8

lac4 Urban catchment forestry

EcoServR: CHO511: Air quality improvements

SuDs & Rain Garden radius (m) % Change Rank

Upper Pitt St RG 20 5.5 1
Lower SuDS 20 -4.0 2
Upper SuDS 20 -8.1 3

EcoServR: CHO511: Air quality improvements

SuDs & Rain Garden radius (m) % Change Rank

Upper Pitt St RG 100 4.6 1
Lower SuDS 100 -2.6 2
Upper SuDS 100 5.2 3

The ranked data tables above show a variety of effects of this NBS on the various KP

Modelling results showed positive influences oarbon storagecarbon sequestration
temperature reduction, green space accessibility, pollinator capacity, air quality, but n
water slowed or value of air quality reduction.

Quantitative data results positive influences oombined nutrients in solution, pollinatc
increase, plant diversity and floral abundance, air quality, but not for metals in soluti
suspended sediment.

Metals in the watershowed an increased effect for combined metals in solution an
suspended ediment. Nutrients within solutionwere reduced for combined nitrogen, bi
increased for phosphate As there was no printervention data for the raingarden,
percentage change with the introduction of the intervention could not be established.

A high ader of ranking as opposed to other Ni8Bthe raingarderwere found for

9 Carbon storage

9 Carbon sequestration

91 Pollinator increase and diversity

i Floral abundance

1 Air quality (PM2.5, PM10 and NO2)

Lower rankings for the raingarden were found for:

I Temperatue reduction (modelled)

* %
* 4 *
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1 Water slowed down (modelled), although of more effect than the water retentic
ponds

Green space accessibility

Pollintator capacity (modelled)

Plant count and diversity

Air quality (modelled), although higher than water retentiomps

= =4 =4 =9

The highest percentage changes creating a positive effect wengoftinator increase anc
diversity, plant divesity and floral abundance.

An example of a snapshot of data from from the water flow meters is as below:
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For individual interventions areffects on the KPIs and other plots and reports, please
portal: https://ecoservr.shinyapps.io/UrbanGreenUP (Username: ugu; Password: |
Please see individual KPI reports for overall assessments of the interventions on €
performance indiator.

Please note that all data discussed within these reports do not account for other e;
factors, such as traffic levels, Covid lockdowns, wind direction, etc. Further data analy
be required for greater accuracy in the assessment of tiefiie of these naturdased
solutions.

2.8.2 Conclusions and recommendations.

Regarding the implementation process

Barriers encountered during theNBS implementation process and how they have been
addressed.

Technical barriers How they have been addressed

GREEN
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Utilities needing to cross site

Modelling of rainwater and rainwater flow
Securing agreed planting species
Licenses and permissions

Installation of monitoring equipment

One original site had large void

consortiu

Procurement approach of

created concern
Economeal barriers

Increased costs for improved monitoring

Costs for section 50, section 106 and T1
traffic permits

Social barriers

None ¢ but design was in liaison wil
accessibility officer

Environmental (including COVID)

Procurement issues as no valid returns o
occasions during lockdown year and th
delayed byprioritization of procurement fol
personal protective equipment

Regarding the operation process

Root barrier wrapped through silva cells
Specialist highways engineers

Securing in nursery

Regular contact with highways and utilities
Discussions with contractor on site

Works here could not be progressed

Senior mangers approved but it took time

How they have been addressed

Contingency being considered

Council waived some, utility company co
within contingency

Howthey have been addressed

N/A

How they have been addressed

Consortium  of assembl

together

companies

Works delayed for installation

Barriers encountered during théNBS implementation process and how they have been

addressed.

Technical barriers
Initial rejection of one license
Economical barriers

Potential need to excavate deeper to ma
sewer connection

Social barriers

How they have been addressed
Call to utilities and resubmission
How they have been addressed

Additional costso come from contingency

How they have been addressed

* X %

* %
* 4 *
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None N/A
Environmental (including COVID) How they have been addressed
None during implementation N/A

2.9 Lac8 SuDs water retention ponds

RELATERPI CODE NBSNAME PARTNER(¢

CH0103CH0104@H0108;CH0111CH0201CH0204; SuDswvater retention LIV/UoL/CF
CHO0207; CH020€H0217; 80218 (H0403 CH0404 ponds Lac8

CHO0410; CH0411; CHO0412; CHO41130501CHO0508
CHO0509CH0510CH0511CH0512CH0513CH0602;
CHO0703CH0702CH0705CH0801CH0904 CH1002

CH1004; CH1005;

CITY DATE Ol
IMPLEMENTATION
LIV June 2020

2.9.1 Results and Discussion

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

DemoC waterretention Water retention pond top Water retention pond lower
ponds location 3 pond pond
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The summary table below shows the influence of the NBS on the different KPlIs, as ¢
and individually. These are colecwded as green for positiverange for inconclusive ¢
unknown and red for negative influences. The further tables below are the known ri
relating to this particular NBS for each KPI, ranked in order of importa®oeieeconomic
data could not be separated sufficiently in erdo assess the influences of individual NB:
are not included.

If overall effect of
. interventions had a| If NBS positively!
CEllEnga) (<G NENAIS et positive effect on| influenced KPI
KPI
01 CH0103 CARBON STOR yes yes
01 CHO0104 CARBOISEQUESTRATI yes yes
01 CHO0105 TEMPERATURE DECR 4.0 | yes
01 CHO0106 | TEMPERATURE REDUCTION (PROJE 3.7 | yes yes
01 CHO0108 HEATWAVE RI yes
01 CHO0111 SPECIES MOVEME 4.6 | Inconclusive
02 CHO0201 RUNOFF COEFFICIE 4.0 | yes
WATER SLOWED DOWN FROM SH
02 CHO0204 SYSTE 35 | yes no
NUTRIENT ABATEMENT (Chemical Ox . .
02 CHO0207 Demand, COD 50 Inconclusive Inconclusive
02 CHO0209 | NUTRIENT ABATEMENT (Total Solids, 5.0 | Inconclusive no
WATER REMOVED FROM THE WA
e cislozil TREATMENT 35 | ¥es
SAVINGS IN TREATMENT]
e czLe STORMWATE 5.0 | Y&S
04 CHO0403 GREEN SPACE ACCESSI yes yes
04 CHO0404 | GREEN INFRASTRUCTURE CONNE yes
04 CHO0410 POLLINATOR SPECIES INC yes yes
04 CHO411 PLANT SPECIEEREAS yes yes
04 CHO0412 FLORAL RESOURCES INC yes yes
04 CHO0413 INSECTIVORE INCRE. 3.8 | yes yes
DEATHS RELATED TO POLLUTIO
0 crlvsl CONTAMINATIO 42 | ¥es
ANNUAL MEAN LEVELS OF FINE P
05 CHO0502 PARTICULE yes yes
ANNUAL MEAN LEVELS OF FINE
05 CHO0503 PARTICULE! yes yes
05 CHO0504 NOx TREND yes yes
05 CHO0505 Sox TREND yes
05 CHO508 Runoff Mitigatiop/ Mitigation throug_h yes
cooling and sequestration 3.0
05 CHO0509 Energy savingg 3.0 | yes
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05 CHO0510 Increase in property valug 3.0 | yes
05 CHO0511 Value of air quality improvementg 3.0 | yes no
05 CHO0512 Value of air pollution reduction n/a
Total monetary value of urban forest
05 CHoets including air quality 3.0 | YeS
06 CHO0602 BENEFITEROM INTERVENTIO yes
07 CHO0702 CITIZEN PERCEPTI yes
07 CHO0703 SOCIAL LEARNI yes
07 CHO0705 ENGAGEMENT WITH N yes
08 CHO0801 CRIME REDUCTI yes
09 CHO0902 WALKING AREA INCRE yes
09 CHO0903 CYCLING ARBYCREAS Inconclusive
09 CHO0904 HEALTH QUALITY PERCEP yes
10 CH1002 JOB CREATIO yes
10 CH1004 LAND AND PROPERTY PRICE CH| yes
10 CH1005 NEW BUSINESS yes
EcoServR:
Ranked CHO0103: Carbo
NBS NBS name storage(tC) Rank
lac4 Urban catchment forestry 13.41 1
lacl7 Green filter area 13.41 1
lac6 cooling trees 9.52 2
lac12 Pollinator verges and spaces 8.87 3
lach shade trees 7.10 4
lac8 SuDs & Rain Garden 0.75 5
lac14 Pollinator roofs 0.24 6
lac16 Floatinggardens 0.10 7
lacl3 Pollinator walls/vertical 0.07 8
EcoServR:
CHO0103: Carbor
SuDs & Rain Garden storage (tC) Rank
Upper Pitt St RG 0.75 1
Lower SuDS 0.00 2

GREEN
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Upper SuDS 0.00‘ 3 ‘
EcoServR: CH0104: Carbon sequestration (tCO2e)
ranked EcoServR: CHO0104:
NBS NBS Carbon sequestration | Rank
lacl7 Green filter area -0.87 1
lac8 SuDs & Rain Garden -0.83 2
lac6 cooling trees -0.62 3
lac5 shade trees -0.45 4
lac4 Urban catchment forestry -0.13 5
lac13 Pollinator walls/vertical -0.04 6
lac14 Pollinatorroofs -0.01 7
lac12 Pollinator verges and space
lacl6 Floating gardens
EcoServR: CH0104: Carbon sequestration (tCO2e)
Carbon sequestratior
SuDs & Rain Garden | (tCO2e) Rank
Lower SuDS -1.45 1
Upper SuDS -0.21 2
Upper Pitt St RG
QUANTITATIVE DATA SUMMARY
CHO0105: Temperature Decrease
CHO0105 Pre-Intervention PostIntervention % Change
n_ob | n_site n_ob
NBS inter_code 5 S estimate | sd S n_sites | estimate sd % Change| Rank
LAc4 Strand Tree SuDS 1 1 16.3 3 1 4.7 2.8 -70.9 1
LAcl7 Stafford St TREEY 7 4 2.0 1.2 11 4 3.4 3.5 64.5 2
LAc13 Parr St GW 16 6 0.8 1.8 27 5 2.7 2.5 226.4 3
LAC5 Shade_TREES 24 10 55 2.9
LAc6 Cooling_ TREES 43 18 7.2 4.4
LAC8 Upper Pitt St RG 5 1 6.2 3.7

* %
* 4 %
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LAc12 BalticPOLL 2 2 6.3 0.7
Cornwallis St
LAc12 POLL 1 1 9.0
LAc12 Park Lane POLL 2 1 6.4 1.4
LAc13 L1 GW 12 3 5.8 3.5
LAc13 St Johns GW 11 4 0.0 1.9 33 5 3.1 3.0
LAc14 Royal Court GR 22 5 2.6 2.9
LAc17 Lime St TREES 1 1 6.5

EcoServR: CH0106: Temperature reduction

ranked NBS NBS Name % Change Rank
lacl12 Pollinator verges and spaces 76.3 1
lac5 shade trees 59.7 2
lac6 cooling trees 46.7 3
lac17 Green filter area 44.7 4
lac4 Urban catchment forestry 24.2 5
lac13 Pollinator walls/vertical 3.0 6
lac8 SuDs & Rain Garden 0.2 7
lac16 Floating gardens 0.0 8
lac14 Pollinator roofs

EcoServR: CH0106: Temperature reduction
SuDsWater
retention ponds % Change Rank
Lower SuDs 2.2 1
Upper SuDs -1.8 2

EcoServR: CH0106: Temperature reduction

SuDs & Rain Garden radius (m) % Change Rank
Lower SuDS 20 2.28 1
Upper SuDS 20 -1.90 2
Upper Pitt St RG 20
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EcoServR: CH0106: Temperature reduction

SuDs & Rain Garden radius (m) % Change Rank
Lower SuDS 100 2.18 1
Upper SuDS 100 -1.77 2
Upper Pitt St RG 100
EcoServR: CH0204: Water slowed down
ranked NBS NBS % Change Rank
lac12 Pollinator verges and spaces 11.2 1
lacl6 Floating gardens 7.3 2
lac6 cooling trees 2.3 3
lac17 Green filter area 1.5 4
lac5 shade trees 1.0 5
lac4 Urban catchment forestry 0.0 6
lac14 Pollinator roofs 0.0 6
lac13 Pollinator walls/vertical -1.0 7
lac8 SuDs & Rain Garden -10.2 8
EcoServR: CH0204: Water slowed down
SuDs & Rain Garden radius (m) % Change Rank
Upper Pitt St RG 20 0.0 1
Lower SuDS 20 -24.3 2
Upper SuDS 20 -31.0 3
EcoServR: CH0204: Water slowed down
SuDs & Rain Garden radius (m) % Change Rank
Upper Pitt St RG 100 0.0 1
Upper SuDS 100 2.7 2
Lower SuDS 100 -3.1 3

* %

* 4 X
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QUANTITATIVE DATA SUMMARY
CHO0207 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 -13.2
LAc8 SuDs & Rain Garden -15.1 -4.6 -8.8 76.9 21.1
LAc16 Floating gardens 13.8 -5.2 -43.1 48.9 29.3
QUANTITATIVE DATA SUMMARY
CHO0207 Water % Change Metals in Solution
NBS Arseni Chromiu Coppe Manganes | Nicke | Lea | Zin
NBS | Name c Cadmium | m Cobalt | r Iron | e | d c
Strand -
LAc4 | TreeSubs 119 -41 -8 -17 | -49 -61 17| 41| 37
Lower 18 R
LAc8 | SuDS -89 489 6 66 38 63
Upper Pitt
LAc8 | StRG
Upper
LAc8 | SuDS -92 10| 18 10| 55| -8 9
LAc1
6 SPL FI -99 0| 35 23| -16| 48| 11
QUANTITATIVE DATA SUMMARY
CH0207 Water % Change NutrientsSalution
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 SubDS -23.8 16.6 0.1 59.0
LAc16 SPL FI -20.6 -56.9 -69.4 48.9
QUANTITATIVE DATA SUMMARY
CHO0209 Suspended Sediment Water % Change
Organic Suspended All Suspended
NBS NBS name Matter Sediment Metals
LAc4 Urban catchment forestry 118.4 -74.6 8.4

URBAN GreenUP
GA n°730426 ﬂi RN =



D5.4 NBS implementation conclusions and recommendations. Final NB 191/420
catalogue Annex

LAc8 SuDs & Rain Garden 296.3 -53.8 59.8

LAc16 Floating gardens 1095.1 47.0 -6.9

QUANTITATIVE DATA SUMMARY

CHO0209 Suspended Sediment Water % Change Metals

Arseni | Cadmiu | Chromiu Coppe | Iro Manganes | Nicke | Lea | Zin

NBS NBS name c m m r n e | d c

LAc4 Strand Tree SuDS 12 160 -64 -78 | -27 26 51| -26| 31
LAc8 Upper SubDS 185 224 23 -16 34 29 48 41 51
LAc16 | SPLFI -59 207 51 -41 | -43 -48 -5 -31 | -29

EcoServR: CH0403: Green Space Accessibility

NBS | NBS Name households population Rank
lac5 | shade trees 3413 5817 1
lac6é | cooling trees 2910 5031 2
lac1l7 | Greenfilter area 2538 4409 3
lac12 | Pollinator verges and spaces 1314 2651 4
lac8 | SuDs & Rain Garden 1161 2491 5
lac13 | Pollinator walls/vertical 922 1580 6
lac14 | Pollinator roofs 764 1247 7
lac4 | Urban catchment forestry 454 670 8
lac16 | Floating gardens 306 545 9

QUANTITATIVE DATA SUMMARY
CHO0410: Pollinator Count

NBS NBS Name % Change Rank
LAc8 | SuDs & Rain Garden 448.6 1
LAc12 | Pollinator verges and spaces 286.6 2
LAc16 | Floating gardens -60.0 3

LAc13 | Pollinator walls/vertical

QUANTITATIVE DARAJIMMARY
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CHO0410: Pollinator
Count PreIntervention PostIntervention % Change
n_site n_site
NBS inter_code n_obs | s estimate | sd n_obs | s estimate | sd % Change | Rank
0.
LAc12 Bott SP Aig Dr POL| 3 1 0.3 6 7 1 3.4 2.2 928.6 1
2.
LAc8 Upper Pitt St RG 6 1 2.3 1 3 1 223 | 19.3 857.1 2
2
LAc12 Strand POLL 4 1 3.3 9 6 1 29.3 | 243 802.6 3
3
LAc12 Park Lane POLL 3 1 2.0 5 7 1 12.4 | 11.6 521.4 4
2.
LAc12 Top SP Aig Dr POL 4 1 3.8 2 2 1 10.5 0.7 180.0 5
8.
LAc12 Ullet Rd POLL 3 1 5.3 4 5 1 12.2 | 13.2 128.8 6
7
LAc12 BalticHub POLL 4 1 11.0 7 2 1 20.0 | 15.6 81.8 7
5
LAc8 Lower SuDS 4 1 6.8 4 11 1 9.5 | 11.7 40.1 8
5
LAc12 Lower SuDS POLL 4 1 6.8 4 11 1 9.5 | 11.7 40.1 9
9.
LAc12 Cornwallis St POLL| 10 1 5.2 0 3 1 3.0 5.2 -42.3 10
2.
LAC16 SPL FI 2 1 2.5 1 1 1 1.0 -60.0 11
5
LAc12 Wapping POLL 5 1 2.6 8 2 1 1.0 1.4 -61.5 12
LAc12 Princes Av POLL 7 1 149 | 21.2
Princes  roundabt 5.
LAc12 POLL 5 1 2.8 7
Top SP roundabtf
LAc12 POLL 1 1 1.0
LAc13 L1 GW 2 1 12.0 | 15.6
LAc13 ParrSt GW 1 1 0.0 12 1 6.3 9.7
LAc13 St Johns GW 10 1 1.9 2.7
LAC16 Wapping FI 1 1 3.0

QUANTITATIVE DATA SUMMARY

CHO0410: Pollinator Diversity

NBS NBS Name % Change Rank
LAc12 | Pollinator verges and spaces 77.7 1
LAc8 SuDs& Rain Garden 41.8 2
LAc16 | Floating gardens -60.0 3
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LAc13 | Pollinator walls/vertical ‘ ‘ ‘

QUANTITATIVE DATA SUMMARY
CHO0410: Pollinator
Diversity PreIntervention PostIntervention % Change
n_site

NBS inter_code n_obs | s estimate | sd n_obs | n_sites | estimate | sd % Change | Rank
0.

LAc12 Bott SP Aig Dr POL| 3 1 0.3 6 7 1 17| 0.8 414.3 1
1.

LAc12 Park Lane POLL 3 1 1.0 7 7 1 29| 25 185.7 2
1

LAc8 Upper Pitt St RG 6 1 1.2 0 3 1 23| 21 100.0 3
1.

LAc12 Strand POLL 4 1 1.3 0 6 1 25| 2.2 100.0 4
0.

LAc12 TopSP Aig Dr POLI| 4 1 2.3 5 2 1 3.0| 0.0 33.3 5
1.

LAc12 Baltic Hub POLL 4 1 3.8 0 2 1 45| 0.7 20.0 6
1.

LAc12 Ullet Rd POLL 3 1 1.0 0 5 1 12| 13 20.0 7
2.

LAC8 Lower SuDS 4 1 2.5 1 11 1 2.1 1.7 -16.4 8
2.

LAc12 Lower SuDS POLL 4 1 25 1 11 1 21| 17 -16.4 9
1

LAc12 Wapping POLL 5 1 0.6 3 2 1 05| 0.7 -16.7 10
2

LAc12 Cornwallis St POLL| 10 1 1.7 6 3 1 10| 17 -41.2 11
2.

LAc16 SPL FI 2 1 25 1 1 1 1.0 -60.0 12

LAc12 Princes Av POLL 7 1 1.6 1.6

Princes  roundabt 1.
LAc12 POLL 5 1 0.8 3
Top SP roundabt

LAc12 POLL 1 1 1.0

LAc13 L1 GW 2 1 20| 14

LAc13 Parr St GW 1 1 0.0 12 1 13| 1.2

LAc13 St Johns GW 10 1 11| 14

LAC16 Wapping FI 1 1 1.0

EcoServR: CH0410: Pollinatncrease
NBS | NBS Name % Change Rank
lac14| Pollinator roofs 23.13 1
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lac13| Pollinator walls/vertical 12.78 2
lac16| Floating gardens 7.08 3
lac17| Green filter area 1.78 4
lac6é | cooling trees 1.74 5
lac12| Pollinator verges and spaces 1.73 6
lac8 | SuDs &Rain Garden 1.17 7
lac4 | Urban catchment forestry 0.70 8
lac5 | shade trees 0.22 9
EcoServR: CH0410: Pollinator increase
SuDs & Rain Garden radius (m) % Change | Rank
Lower SuDS 20 3.95 1
Upper Pitt St RG 20 0.60 2
Upper SuDS 20 0.03 3
EcoServRCHO0410: Pollinator increase
SuDs & Rain Garden radius (m) | % Changg Rank
Lower SuDS 100 2.31 1
Upper Pitt St RG 100 0.15 2
Upper SuDS 100 0.01 3
QUANTITATIVE DATA SUMMARY
CHO0412: Flower Count
NBS NBS Name % Change Rank
LAc12 | Pollinator verges anspaces 510.8 1
LAc8 | SuDs & Rain Garden 328.7 2
LAc13 | Poliinator walls/vertical 228.8 3
LAc16 | Floating gardens -10.8 4
QUANTITATIVE DATA SUMMARY
CHO0412: Flower
Count PreIntervention PostIntervention % Change

* %
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n_o n_sit n_o n_sit %
NBS | inter_code bs es estimate sd bs es estimate sd Change Rank
LAC
12 Bott SP Aig Dr POLL 3 1 28.0 14.8 7 1 528.1 935.8 1786.2 1
LAC
12 Park Lane POLL 3 1 37.3 24.9 7 1 401.3 470.9 974.9 2
LAc
12 Strand POLL 4 1 67.0 23.6 6 1 565.3 411.1 743.8 3
LAc
8 Lower SuDS 4 1 37.0 23.9 11 1 267.5 205.8 623.1 4
LAC
12 Lower SuDS POLL 4 1 37.0 23.9 11 1 267.5 205.8 623.1 5
LAc
13 Parr St GW 1 1 50.0 12 1 164.4 190.8 228.8 6
LAc
12 Cornwallis St POLL 10 1 84.8 124.6 3 1 233.3 182.4 175.2 7
LAC
12 Top SP Aig Dr POLL 4 1 660.3 | 1043.5 2 1 1487.5 1594.5 125.3 8
LAC
12 Wapping POLL 5 1 196.6 | 2935 2 1 319.0 161.2 62.3 9
LAc
12 Ullet Rd POLL 3 1 170.7 246.3 5 1 269.4 92.6 57.9 10
LAc
12 Baltic Hub POLL 4 1 326.0 178.6 2 1 483.0 521.8 48.2 11
LAC
8 Upper Pitt St RG 6 1 94.8 58.7 3 1 127.3 42.1 34.3 12
LAc
16 SPL FI 2 1 115.5 92.6 1 1 103.0 -10.8 13
LAc
12 Princes Av POLL 7 1 402.3 563.9
LAc | Princes roundabt
12 POLL 5 1 98.2 144.5
LAc | Top SP roundabt
12 POLL 1 1 135.0
LAc
13 L1 GW 2 1 206.0 217.8
LAC
13 St Johns GW 10 1 378.2 368.5
LAC
16 Wapping FI 1 1 162.0
QUANTITATIVE DATA SUMMARY

CHO0502: PM 2.5
NBS NBS Name % Change Rank
LAc8 SuDs & Rain Garden -62.6 1
LAc14 | Pollinator roofs -57.3 2
LAc4 Urban catchmenforestry -49.3 3
LAcl17 | Green filter area -13.8 4
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LAc13 | Pollinator walls/vertical -7.4 5
LAc12 | Pollinator verges and spaces 9.0 6
QUANTITATIVE DATA SUMMARY
CHO0502: PM 2.5 Pre-Intervention PostIntervention % Change
n_ob | n_site n_ob | n_site
NBS inter_code S S estimate sd S S estimate sd % Change| Rank
Upper Pitt St
LAc8 RG 30 2 99| 139 2 2 20| 0.0 -79.8 1
Royal Court
LAcl4 GR 2 1 26.0 8.5 35 1 111 7.5 -57.3 2
Strand  Tree
LAc4 SubS 110 4 11.7 13.1 40 4 6.0 [ 6.1 -49.3 3
LAC8 Upper SubDS 18 2 9.2 5.5 22 2 5.0 3.0 -45.3 4
LAc13 Parr St GW 15 1 11.0 7.1 42 2 68| 7.6 -37.9 5
LAc13 St Johns GW 29 2 15.6 8.5 47 5 99 | 6.8 -36.3 6
LAcl17 Lime St TREE 86 3 10.0 8.3 10 3 6.8 | 7.2 -31.9 7
Stafford St
LAc17 TREES 50 2 8.1 6.5 18 2 84| 75 4.3 8
Cornwallis St
LAc12 POLL 33 1 8.3 7.7 3 1 9.0 | 56 8.8 9
Bott SP Aig D
LAc12 POLL 24 1 7.3 5.9 2 1 8.0 | 2.8 9.1 10
LAc13 L1 GW 30 3 5.3 2.8 70 7 81| 87 52.0 11
QUANTITATIVE DATA SUMMARY
CHO0503: PM 10
NBS NBS Name % Change Rank
LAc14 | Pollinator roofs -49.3 1
LAc4 Urban catchment forestry -36.7 2
LAc8 SuDs & Rain Garden -27.7 3
LAc13 | Pollinator walls/vertical -14.1 4
LAc17 | Green filter area 30.2 5
LAc12 | Pollinator verges and spaces 32.8 6
QUANTITATIVE DATA SUMMARY
CHO0503: PM 10 Pre-Intervention PostIntervention % Change
n_site n_site % Ran
NBS inter_code n_obs | s estimate sd nobs | s estimate sd Change | k
LAcl4 Royal Court GR 2 1 375 7.8 35 1 19.0 8.9 -49.3 1
URBAN GreenUP
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Upper Pitt St

LAc8 RG 30 2 16.7 15.8 2 2 10.5 0.7 -37.1 2
Strand  Tree

LAc4 SuDS 110 4 19.6 145 40 4 12.4 9.5 -36.7 3

LAc13 Parr St GW 15 1 19.0 9.1 42 2 12.4 7.5 -34.8 4

LAc13 St Johns GW 29 2 24.0 11.7 47 5 16.0 8.6 -33.5 5

LAc8 Upper SuDS 18 2 16.8 5.9 22 2 13.7 7.7 -18.2 6

LAc17 Lime St TREES 86 3 18.6 12.8 10 3 21.7 15.8 16.7 7

LAc13 L1 GW 30 3 13.0 6.8 70 7 16.4 11.2 26.0 8
Bott SP Aig D

LAc12 POLL 24 1 15.0 9.0 2 1 19.5 9.2 30.0 9
Cornwallis St

LAc12 POLL 33 1 14.8 8.8 3 1 20.0 7.0 35.5 10
Stafford St

LAc17 TREES 50 2 14.5 7.4 18 2 20.8 17.4 43.7 11

QUANTITATIVE DARAJMMARY
CHO0504: NO2
NBS NBS Name % Change Rank
LAc14 | Pollinator roofs -25.8 1
LAc8 | SuDs & Rain Garden -19.8 2
LAc13 | Pollinator walls/vertical -15.5 3
LAc4 Urban catchment forestry -13.7 4
LAcl7 | Green filter area -8.1 5
LAc12 | Pollinator verges andpaces -7.9 6

EcoServR: CHO511: Air quality improvements

NBS NBS Name % Change Rank

lacl4 Pollinator roofs 31.2 1
lacl7 Green filter area 16.3 2
lac13 Pollinator walls/vertical 15.0 3
lacl2 Pollinator verges and spaces 10.5 4
lac6 cooling trees 8.4 5
lac5 shade trees 1.4 6
lacl6 Floating gardens 0.1 7
lac8 SuDs & Rain Garden -1.6 8
lac4 Urban catchment forestry
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EcoServR: CHO511: Air quality improvements

SuDs & Rain Garden radius (m) % Change Rank
Upper Pitt St RG 20 5.5 1
Lower SuDS 20 -4.0 2
Upper SuDS 20 -8.1 3

EcoServR: CHO0511: Air quality improvements
SuDs & Rain Garden radius (m) % Change Rank
Upper Pitt St RG 100 4.6 1
Lower SuDS 100 -2.6 2
Upper SuDS 100 5.2 3

The ranked data tables above show a variety of effecthisfNBS on the various KPlIs.

Modelling results showed positive influences oarbon storage, carbon sequestratic
temperature reduction, green space accessibility, pollinator capacity, air quality, but n
water slowed or value of air quality redimh.

Quantitative data results positive influences oombined nutrients in solution, pollinatc
increase, plant diversity and floral abundance, insectivore increase, air quality, but r
metals in solution or suspended sediment.

Metals in solution @duced for Chromium and for Nickel in the Upper SuDs site. Cop|
the suspended Sediment was reduced in the Upper SuDs site. For the nutrients in si
Ammonium reduced for both water retention ponds, and nitrite for the Lower SuDs sitt

A high oder of ranking as opposed to other N&®® the water retention pondsvere found

GREEN
——

for:
9 Carbon storage
9 Carbon sequestratigrwith higher results that for the raingarden
1 Chromium metal reduction (solution)
Ammonium reduction in solution
1 Pollinator increase andiversity, although the lower Suds showed a slight reduc
in pollinator diversity

i Floral abundance
1 Air quality (PM2.5, PM10 and NO2)
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Lower rankingshe water retention pondsvere found for:

I Water slowed down (modelled), although of less effect th@raingarden
Green space accessibility

Pollinator capacity (modelled)

Plant count and diversity

Air quality (modelled)

=A =4 =4 A

The highest percentage changes creating a positive effect wengofbnator increase anc
diversity, plant divesity and floral abunolee, as well as for air quality.

For individual interventions and effects on the KPIs and other plots and reports, ple:
portal: https://ecoservr.shinyapps.io/UrbanGreenUP (Username: ugu; Password: |
Please see individual KPI reports foeralt assessments of the interventions on each
performance indicator.

Please note that all data discussed within these reports do not account for other e
factors, such as traffic levels, Covid lockdowns, wind direction, etc. Furthemddtaes wil
be required for greater accuracy in the assessment of the benefits of these-hatae
solutions.

2.9.2 Conclusions and recommendations.
Please, answer to the questions.

Regarding the implementation process

Barriers encountered during théNBSimplementation process and how they have been
addressed.

Technical barriers How they have been addressed

Top pond walls nearby prevented furthe Worked to maximise available capacity
excavation of silts and widening of pond

Top pond¢ silt needed to be removed t
reduce deposits on site araloid increasing
bank slope for safety

Silt was deposited in adjacent woodland
banks could retain a shallow slope

Lower pond water culvert maps wert

GREEN
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Adjacent site had blocked water course

Economical barriers

Social barriers

Pathways were closed for a short while a
parts of the park were cordoned off for worl

Environmental (including COVID)

A newt survey was an unexpected reques

Regarding the operation process

Council worked with adjacent land owner
unblock adjacent water course as wic
works

How they have been addressed

How they have been addressed

Temporary signage was put in place
communicate the works to residents

How they have been addressed

Consultants commissionegno newts found

Barriers encountered during théNBS implementation process and how they have been

addressed.

Technical barriers

Lower pond¢ existing mapping of wate
culverts was unreliable and eulvert was
found on the site of the proposed pond

Lower pond site had previously been an o
glass tip and ash rubbish dump

Economical barriers

Additional costs were required to sand i
the site

Social barriers

The site remained closed to general public
longer due to covid restrictions on working

How they have been addressed

Culvert was used to drain excess water fr
new pond and new pond shape was adap
to accommodate the culvert

Sand lining waseeded before a pond line
could be laid to avoid any old glass pierc
the pond liner

How they have been addressed

Accommodated within contingency costs

How theyhave been addressed

Temporary notices

* X %

* %
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Opportunities for schools engagement w

(OELEUE D EoE Lost opportunity but additional planting wi

now involve Friend&roups.
Environmental (including COVID) How they have been addressed

Opportunity for more holistic works Opportunities were taken to add wildflowe
and woodland planting in theicinity of both
ponds and 2 bird and 2 bat boxes were &
installed

Additional peripheral planting to be include
to fill in gaps, provide surface water cover'
a lily and add in boggy plants for expos
banks during drier periods

Gaps in planting and exposed muddy ba
make site less attractive

2.10Lac9 Hard drainagiood prevention

RELATERPI CODE NBSNAME PARTNER(¢

CHO0104; CHO111; CHO501 CHO508 CH0509 Hard drainage flooc LIV/UoL/CF
CHO051¢0 CHO0511 CHO0512 CHO0513 CHO0602; prevention Lac9

CHO702; CHO0705; CH0801; CHO0904; CH:

CH1004; CH1005;

CITY DATE Ol
IMPLEMENTATION

LIV Between August 202
and March 2022

2.10.1Results and Discussion
Discussion of results: In the results and discussion section, all the related KPIs will b

common and contextualized in terms of the challenges addressed. This ssltatd be
supported with photos, tables, charts, maps, etc.

* %
* 4 *
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Location of works

(1)
. O
o
©
Map data @2022 Google

€D Urban catchment forestry
@ © SuDs

© © Hard drainage pavement
© @ © Hard drainage flood
prevention

Location & Sefton Park Outflow
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New outflow added to meet Reservoir Engineer specifications for water flow.

Location 7¢ Additional drainage and culvert works

Location & Safety manhole cover for access

8 GREEN
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These civils works were required to ensure that the water flow for the water retention p
YSG alr¥Sae adlyRIFENRaA® ¢KS | RRAGAZ2YI
drain accumulatingvater back into the top water retention pond.

The summary table below shows the influence of the NBS on the different KPlIs, as ¢
and individually. These are colecwded as green for positive, orange for inconclusive
unknown and red for negatevinfluences. The further tables below are the known res
relating to this particular NBS for each KPI, ranked in order of importaBoeieeconomic
data could not be separated sufficiently in order to assess the influences of individual |
are rot included.

If overall effect of
. interventions had a| If NBS positively,
ChEEga| (S KPINAME ! positive effect on | influenced KPI
KPI
01 CHO0103 CARBON STORH 3.8 | yes
01 CH0104 CARBON SEQUESTRAT] 3.8 | yes
01 CH0105 TEMPERATURIECREAS yes
01 CHO0106 | TEMPERATURE REDUCTION (PROJE yes
01 CH0108 HEATWAVE RI yes
01 CHO0111 SPECIES MOVEME Inconclusive
02 CH0201 RUNOFF COEFFICIE 2.8 | yes
WATER SLOWED DOWN FROM SE
02 CH0204 SYSTE 27| yes
NUTRIENT ABATEMENT (Chemical Ox .
02 CHO0207 Demand, COD Inconclusive
02 CHO0209 | NUTRIENT ABATEMENT (Total Solids, Inconclusive
WATER REMOVED FROM THE W.
e cislozil TREATMEN 2.7 | ¥&S
SAVINGS IN TREATMEN
02 CHO0212 STORMWATE yes
04 CH0403 GREEN SPACE ACCESSI yes
04 CHO0404 | GREEN INFRASTRUCTURE CONNE! yes
04 CHO0410 POLLINATOR SPECIES INC yes
04 CHO0411 PLANT SPECIES INCR yes
04 CH0412 FLORAL RESOURCES INC yes
04 CHO0413 INSECTIVORE INCRE. yes
DEATHS RELATED TO POLLUTIO
05 CHO501 CONTAMINATIO yes
ANNUAL MEAN LEVELS OF FINE P|
05 CHO0502 PARTICULE! yes
ANNUAL MEAN LEVELS OF FINE
05 CHO0503 PARTICULE! yes
05 CHO0504 NOXTREND. yes
05 CHO0505 Sox TREND yes

URBAN GreenUP
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5 | cHosog | Murosasien wigaion vy
05 CHO0509 Energy saving yes
05 CHO0510 Increase in property valu yes
05 CHO0511 Value of air qualitymprovements yes
05 CHO0512 Value of air pollution reduction| n/a
05 CHO513 Total monetary Vie:gﬁ ;)Ifn ng:nq:o;ﬁét yes
06 CH0602 BENEFITS FROM INTERVENT yes
07 CHO0702 CITIZEN PERCEPTI yes
07 CHO0703 SOCIAL LEARNI yes
07 CHO0705 ENGAGEMENT WITH N yes
08 CH0801 CRIME REDUCTI yes
09 CHO0902 WALKING AREA INCRE yes
09 CHO0903 CYCLING AREA INCRE Inconclusive
09 CHO0904 HEALTH QUALITY PERCEP yes
10 CH1002 JOB CREATIO| yes
10 CH1004 LAND AND PROPERTY PRICE CH yes
10 CH1005 NEW BUSINESS yes

As these works were to support other NBS, no monitoring data were available.

For individual interventions and effects on the K#Id other plots and reports, please ¢
portal: https://ecoservr.shinyapps.io/UrbanGreenUP (Username: ugu; Password: |
Please see individual KPI reports for overall assessments of the interventions on €
performance indicator.

2.10.2Conclusionsind recommendations.
Please, answer to the questions.

Regarding the implementation process

Barriers encountered during théNBS implementation process and how they have been
addressed.

Technical barriers How they have been addressed

The lake is under theoatrol of a reservoit A water specialist on outflow design w
engineer and the outflow had to be replaci commissioned to produce the necess:
with one that was designed to be fit fc drawings for the later manufacture
purpose

URBAN GreenUP
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Economical barriers Howthey have been addressed

The design costs of the water specialist I Project budgets were increased
not been anticipated at the start of th accommodate this additional cost
project

Social barriers How they have been addressed

Concerns that thsite looked messy and thi Temporary explanatory signage and t
the water retention ponds would not work inclusion of a viewing platform and wid
new paths for accessibility

Environmental (including COVID) How they have been addressed

Works took placeluring covid so access w Reduced opportunity to visit and photogra|
limited

Regarding the operation process

Barriers encountered during théNBS implementation process and how they have been
addressed.

Technical barriers How they have been addressed

Once installed the main overflow syste A wire mesh was placed around trelges
proved to be a problem with ducklings wl and part of the system in discussion a
were in danger of being drawn into tt agreement with the reservoir engineer
culvert

Some water culverts were unmarked
maps and one was accidentally damaged
the contactor

Contractor repaired to satisfaction of ci
council drainage engineer

Economical barriers How they have been addressed

Steel prices increased in the design phase Accommodated  within  the  projec
contingency

Social barriers How they have been addressed
None
Environmental (including COVID) How they have been addressed
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Covid delayed design and manufacture ¢ Scheme was delayed
installation of civils works

2.11Lacl0 Hard drainage pavements

RELATERPI CODE NBSNAME PARTNER(¢

CH0103CH0104CHO0111CH0201CH0212; Hard drainage pavemen LIV/  UoL/
CH0602;CH0501; CH0508; CH0509; CHO! Lacl0 CFT
CHO0511; CH0512; CH0513; CHO0702; CHI(

CHO0801; CH0904; CH1002; CH1004; CH1

CITY DATE OF IMPLEMENTATIC

LIV August 2021 (Stranc
Location 1 Summer 20z
(Kent Street) Location 5

2.11.1Results and Discussion
Discussion of results: In the results and discussion section, all the related KPIs will b

common and contextualized in terms of the challenges addressed. This sslktiaidbe
supported with photos, tables, charts, maps, etc.
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Hard drainage pavenms at Location 3

;ff'ijt @K o

Sustainable urban drainage systems (SuDs)
Hard drainage pavement
Hard drainage flood prevention

g Urban catchment forestry
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Location 1¢ Strand tree planting with urban catchment forestry and permeable pe
areas.
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The summary table below shows the influence of the NBS on the different KPlIs, as ¢
and individually. These are coloucoded as green for positive, orange for inconclusive
unknown and red for negative influences. The further tables below are the known ri
relating to this particular NBS for each KPI, ranked in order of importa®oeieeconomic
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data could not be separated sufficiently in order to assess the influences of individual I
are not included.

If overall effect of
. interventions had a| If NBS positively,
SUEoE IS KPINAME DS positive effect on | influenced KPI
KPI
01 CHO0103 CARBON STORH 3.8 | yes
01 CHO0104 CARBON SEQUESTRAT] 3.8 | yes
01 CHO0105 TEMPERATURE DECR yes
01 CHO0106 | TEMPERATURE REDUCTION (PROJE yes
01 CHO0108 HEATWAVE RI yes
01 CHO0111 SPECIES MOVEME Inconclusive
02 CHO0201 RUNOFF COEFFICIE yes
WATER SLOWED DOWN FROM S
02 CHO0204 SYSTE yes
NUTRIENT ABATEMENT (Chemical Ox| .
02 CH0207 Demand, COD Inconclusive
02 CHO0209 | NUTRIENT ABATEMENT (Total Solids, Inconclusive
WATEREMOVED FROM THE WA
02 CHO0211 TREATMEN yes
SAVINGS IN TREATMEN
02 CHO0212 STORMWATE yes
04 CHO0403 GREEN SPACE ACCESSI yes
04 CHO0404 GREEN INFRASTRUCTURE CONNE yes
04 CHO0410 POLLINATOR SPECIES INC yes
04 CHO0411 PLANT SPECIES INCR yes
04 CHO0412 FLORAL RESOURCES INC yes
04 CHO0413 INSECTIVORE INCRE yes
DEATHS RELATED TO POLLUTIO
0 crlvsl CONTAMINATIO yes
ANNUAL MEAN LEVELS OF FINE P|
05 CHO0502 PARTICULE! yes
ANNUAL MEAN LEVELS OF FINE
05 CHO0503 PARTICULE! yes
05 CHO0504 NOx TREND yes
05 CHO0505 Sox TREND. yes
Runoff Mitigation/ Mitigation through
05 CHO508 cooling and sequestration 3.0 Y=
05 CHO0509 Energy savingg 3.0 | yes
05 CHO0510 Increase in property valug 3.0 | yes
05 CHO0511 Value of air quality improvements 3.0 | yes
05 CHO0512 Value of air pollution reduction n/a
Total monetary value of urban forest
05 SRR including air quality 3.0 | ¥eS
06 CH0602 BENEFITS FROM INTERVENT 3.0 | yes
07 CH0702 CITIZEN PERCEPTI- yes

URBAN GreenUP
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07 CHO0703 SOCIAL LEARNI yes

07 CHO0705 ENGAGEMENT WITH N yes

08 CHO0801 CRIME REDUCTI yes

09 CH0902 WALKING AREA INCRE yes

09 CHO0903 CYCLINBREA INCREA Inconclusive

09 CH0904 HEALTH QUALITY PERCEP yes

10 CH1002 JOB CREATIO yes

10 CH1004 LAND AND PROPERTY PRICE CH| yes

10 CH1005 NEW BUSINESS! yes

As these works were to support other NBS nmonitoring data were available.

For individual interventions and effects on the KPIs and other plots and reports, ple:
portal: https://ecoservr.shinyapps.io/UrbanGreenUP (Username: ugu; Password: |
Please see individual KPI reports doerall assessments of the interventions on each
performance indicator.

2.11.2Conclusions and recommendations.
Please, answer to the questions.

Regarding the implementation process

Barriers encountered during théN\BS implementation process and how thbgve been

addressed.
Technical barriers How they have been addressed
Strand works; none N/A

Elsewhere on Kent Street¢ original Works transferred to highways project ai
contractor did not have the skills to comple will be delivered as part of a new cycle rou

the work satisfactorily summer 2023

Economical barriers How they have been addressed
None N/A

Social barriers How they have been addressed
Delay in works at site Temporary signage
Environmental (including COVID) How they have beeaddressed

GREEN
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None

Regarding the operation process

Barriers encountered during théNBS implementation process and how they have been
addressed.

Technical barriers How they have been addressed

Appointed contractor did not have th2 2NJ & KI @S 06SSy LI
expertise to complete the works at a smal highways team to be delivered summer 20
additional site on Kent Street

Economical barriers How they have been addressed
None

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

2.12Lac 11 Biochar

RELATERPI CODE NBSNAME PARTNER(S)
Did not progress  Lac 11 Biochar LIV/UoL/CFT
CITY DATE OF IMPLEMENTATION

LIV Did notprogress

2.12.1Results and Discussion

Discussion of results: In the results and discussion section, all the related KPIs will b
common and contextualized in terms of the challenges addressed. This seltatd be
supported with photos, tables, charts, maps, etc.
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The use of biochar was not supported on the intended schemes as the quality of the m
could not be guaranteed and it was considered that there would be toxins in the bioche
cold damage thérees. The action was cancelled.

Report on the Proposed Use of Biochar

n ool have, as promised, considered the cost
pit planting semi-mature street trees on the Strand, in Liverpool. | have looked at quite a wide
range of literature in doing this from peerr evi ewed research pub
promotional material. The United Kingdom Biochar Research Centre UKBR) is based in
Edinburgh University and they hold an archive database of projects which is available to
researchers - https://www.biochar.ac.uk. | have requested a user login to this but am yet to
receive this, so have had to make do with the publicly available information on their website. |
have also considered carefully research reports available on the United States Biochar
Initiative (USBI) https://biochar-us.org which offers free access to publications.

Biochar is not one material but a wide group of porous carbonaceous solids produced by the
pyrolysis (burning with limited oxygen supply) of organic materials. A wide range of organic
materials can be used as feed stock and these include sewage sludges, wheat straw, softwood
pellets, rice husk, oil seed rape straw and micanthus straw; however, the list can be extended
to include almost any organic by-product. Research quality biochars are produced from dried
pelletised feedstocks. The characteristics of biochar are heavily influenced by the maximum
temperature reached during pyrolysis which for biochars destined for use in research will either
be 550°C or 700°C.

Biochars produced on a commercial scale are far more variable than those produced for
research. This is due to the use of less homogenous feedstocks and their more variable
moisture content that leads to greater variation in temperature, which can be as low as 250°C.

Biochar is produced in accordance with one of three standards. The International
Biochar Initiative (IBI) is employed for commercial production but the range of value offered
for potentially toxic elements is extremely wide. The maximum values are very considerably
higher than those permitted for use in green waste compost and sewage sludges. While it may
be that the high limits set reflect the lack of solubility of metals within Biochar (and hence their
low potential for leaching), the standard is not appropriate for Biochars marketed for use as
soil amendments and / or fertilisers in public open spaces. The European Biochar Standard
(EBC premium) proposes thresholds for potentially toxic elements that are not dissimilar to
those for green waste compost and sewage sludges and would appear to provide a more
suitable basis on which to determine the suitability of a biochar for use as a soil amendment
and / or fertiliser in public open spaces. The Biochar Quality Mandate (BQM) is the most
exacting standard available, with the lowest thresholds for potentially toxic elements. This
standard seems to be most suitable for the use of biochar for specialist purposes, such as the
clean-up of contaminated land where the low starting concentrations of potentially toxic
elements offers i presumably - the greatest scope for their absorption.

Research in Biochars dates back to the mid-2000s. Focus initially was on the role that the
material could play in the de-contamination of industrial sites. The scope widened in the 2010s
to consider the potential of the material to sequestrate carbon and to reduce CO2 production,
as a means of climate change mitigation. Attention most recently has turned to the role of
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biochar as a soil amendment and its potential value in improving soil hydraulic properties and
promoting plant growth.

A common misnomer is that biochars are fertilisers. This is incorrect. The fertiliser value of
biochar is generally low (but dependent on the feedstock and temperature of pyrolysis) and
considerably less than green waste compost and sewage sludge. A variety of materials which
include seaweed, wormcasts and mycorrhizal fungi are added to biochar in proprietary
products sold commercially as soil improvers and fertilisers. It is uncertain as to what extent
the response of vegetation to these products is attributable to the biochar component itself or
to the additives, all of which have - in their own right - individually been demonstrated to be
effective in supporting plant growth.

Testimonials for proprietary products from commercial suppliers appear to be based largely
on anecdotal evidence. Suppliers offer little or no guidance on how to use the products to
maximum benefit.

The benefits t o pl ant g r o wtamended) areu ot clegr-cub
Experimental work has demonstrated that while soil physical properties may be improved
through the addition of biochar the effects on soil chemical properties may not always be as
predicted or desired. A common theme in the literature is that soil and plant response is heavily
dependent on the feedstock from which the biochar is derived and the temperature of pyrolysis.
Those materials that retain some residual fertiliser value produce the strongest growth
responses. The results of trial work appear at face value to be far less predictable than those
associated with the use of green waste compost and sewage sludge.

The particular concerns | would have with using biochar as a soil amendment in planting pits
would be:

1. Adverse effect on pH i Most biochars are strongly to very strongly alkaline with
a pH of 9-10. The optimum pH of soils for most species of trees used for street planting
is moderately acid at 5.5-6. The addition of biochar is likely to raise soil pH.
2. Immobilisation of zinc i Biochar and arbuscular mycorrhizal fungi are known to
bind metals, reducing their availability. This has implications for the availability of zinc
to trees and has the potential to induce deficiency. This would have serious
consequences for tree health as zinc plays an important role in chlorophyll production
(chloroplast development), which would reduce photosynthetic rate and lead to a
multitude of plant disease syndromes. This impact will be compounded by the effect
of raising pH through the addition of biochar as the availability of zinc is reduced above
pH 7.5

3. Immobilisation of nitrogen i Biochar has the potential to reduce mineralisation
rates by the absorption of ammonium nitrogen and nitrate nitrogen onto biochar
surfaces due to increased cation exchange capacity, as well as to immobilise nitrogen
as a result of microbial degradation of labile (soluble) forms of carbon. These are most
likely to have survived low temperature (@250°C) pyrolysis.

The effects of biochar application on newly planted street trees will be dependent on five
factors:

1. Thefeedstock from which the biochar is produced i this will govern the nutrient value,
the proportion and forms of carbon, ash content and concentration of potentially toxic
elements.
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2. Temperature of pyrolysis i this will determine the proportion and forms of carbon
and concentration of potentially toxic elements.

3. Addition of other materials i the extent to which the characteristics of the biochar
are modified by the combination (and amounts) of other materials with proven benefits
are applied.

4. Proportion of biochar T the amount of biochar added to the topsoil and possibly
subsoil used to backfill planting pits.

5. Soil texture 1 the benefits of biochar addition will be greatest in coarse textured
(sandy) soils where its impact on hydraulic properties (water retention) will be
greatest.

The use of biochar as proposed is considered to represent a risk to a high-profile planting
scheme. The risks could be mitigated to some extent (but not entirely) by obtaining a biochar
test certificate and further details of the feedstock and production process.

Use could be made of a proprietary biochar based soil amendment / fertiliser i nst e a
O0bi ochar, but the results of using such a
extensive range of treatments (ideally replicated and randomised), and it would be impossible
to distinguish between the contribution of the biochar and the added materials.

Given that biochars greatest strength is in promoting improvement to soil hydraulic properties,
its use as an amendment to subsoil could be contemplated. The burial of organic matter in
soils below 500 mm would not normally be advised due to the potential for oxygen depletion
and the development of anaerobic soil conditions. However, the high ratio of stable to labile
carbon in biochar reduces this risk and could provide two benefits. The first would be an
increase in water-holding-capacity and secondly, a means of absorption of nitrate nitrogen,
ammonium nitrogen and phosphate leached from topsoil. Limiting use of Biochar to just one
soil layer within soil pits would reduce the significance of any adverse effects (trees would still
be able to obtain sufficient zinc from topsoils).

While biochars do have unique properties their value as a soil amendment / fertiliser is
guestionabl e. Bi ochars do not appear to of
PAS 100 green waste composts (PAS100:2018). Used correctly these would provide many of
the same benefits as biochars to soil hydraulic properties. However, green waste composts
are capable of supplying nitrogen, phosphorus and potassium in readily available and slow
release forms, as well moderating pH towards neutral. Zinc and copper contained in green
waste compost can also be beneficial. Green waste composts appear to be better than biochar
in almost every conceivable way as a soil amendment and fertiliser; the product seems to

represent have somethingofthe Emp er or 6 s nabowtitlc| ot hes

Extensive use was made of green waste composts in soil manufacture under
the Newlands Project when a detailed understanding of characteristics of composts available
from Organics Recycling accredited producers across the NW of England was gained. Green
waste compost produced by Fairfield Environmental Services, New Smithfield Market,
Openshaw, Manchester, was identified as quite unique and outstanding with excellent nutrient
values, high organic/low mineral content and consistently low concentrations of potentially
toxic elements. The feedstock comprises of a substantial amount of soft and stoned fruit and
vegetables, which accounts for its unique properties. This would certainly be a suitable (and
better) alternative to biochar for street planting on the strand and other street tree projects. Ex-
situ spreading and incorporation at 20% v/v of compost (0-20 mm grade) by volume to topsoil
would be recommended.
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Finally, if you are intent on using biochar, 10% v/v would definitely be too high. Most
experimental work has trialled far lower application rates with 6 % v/v sufficient to produce
meaningful improvements to soil water-holding-capacity.

| have identified three potential suppliers of whi ch the | ast 6Soi
comprehensive (and balanced) information on the product and greatest transparency on
feedstock and process. None of the companies include a certificate of analysis, nor confirm
the temperature at which pyrolysis takes place (on their websites).

1. CarbonGold https://www.carbongold.com
2. Oxford Biochar - https://www.oxfordbiochar.org
3. Soil Fixer- https://www.soilfixer.co.uk

The following would be able to carry out analysis of biochar and to assess the conformity of
products to the European Biochar Standard (EBC premium)]

1. Contaminated Land Assessment & Remediation Research Centre, University of
Edinburgh, UK

2. Lancrop Laboratories, Yara UK Limited, Pocklington, UK

3. NRM laboratories (Cawood Scientific), Bracknell, Berkshire, UK

2.12.2Conclusions and recommendations.

Regarding the implementation process

Barriers encountered during theNBS implementation process and how they have been
addressed.

Technical barriers How they have been addressed

The quality and composition dfochar could The use of biochar was cancelled in 1

not be guaranteed project

Economical barriers How they have been addressed
N/A

Social barriers How they have been addressed

Politicians did not want to risk project failu The use of biochar was cancelled in 1
on high profile works project

Environmental (including COVID) How they have been addressed

Potential for the trees to die from biochi The use of biochar was cancelled in 1
toxins etc project

* %
* 4 *

ot URBAN GreenUP
* 4 * GA n°730426 i!ii URBAN| JP


https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.carbongold.com%2F&data=04%7C01%7CJuliet.Staples%40liverpool.gov.uk%7C2ff26c5bcfd143bb521f08d8827eff50%7C270f62b38ca44d638a80ffcb1f61fe04%7C1%7C0%7C637402829249351337%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=qeLB9OyWErIqabvuEyyrtZvwSoYgpshVjPMnZLpbTB8%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.oxfordbiochar.org%2F&data=04%7C01%7CJuliet.Staples%40liverpool.gov.uk%7C2ff26c5bcfd143bb521f08d8827eff50%7C270f62b38ca44d638a80ffcb1f61fe04%7C1%7C0%7C637402829249351337%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=Dz533GZLCYtgbDtmmxLF%2B7JoJvG68VSfAtFSS0XoD9k%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=http%3A%2F%2Fwww.soilfixer.co.uk%2Fbiochar-granules-bulk&data=04%7C01%7CJuliet.Staples%40liverpool.gov.uk%7C2ff26c5bcfd143bb521f08d8827eff50%7C270f62b38ca44d638a80ffcb1f61fe04%7C1%7C0%7C637402829249351337%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=zGSToCGWqvbk%2FVhdyDgVCsNqgY%2FZ0Htg%2FX8Z2chLpBg%3D&reserved=0
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Regarding the operation process

Barriers encountered during théNBS implementation process and how they have been

addressed.
Technical barriers
N/A
Economical barriers
N/A
Social barriers
N/A
Environmental (including COVID)

N/A

2.13Lac 12 pollinator verges

RELATERPI CODE

CHO0103; CHO0104; CHO111; CH0201,
CHO0404; CHO0410; CHO411; CHO0412;
CHO0503; CHO0504, CHO0!

CHO0501 CHO0502;

How they have been addressed

How they have been addressed

How they have been addressed

How they have been addressed

NBSNAME

CHO021. Lac
CHr verges

12

CHO0508 CHO0509 CHO0510 CHO0511 CHO0512
CHO0513; CHO0602 CHO703; CHO702 CHO70%
CHO0801CHO904CH1002CH1004; CH1005;

CITY

LIV

DATE Ol
IMPLEMENTATION

Demo A Novembe
2021¢ March 2022

Demo C July 202Q
Nov 2021

PARTNER(S

pollinator LIV/UoL/CF

* %
t‘l

* p
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2.13.1Results and Discussion

Discussion of results: In the results and discussion section, all the related KPIs will b
common and contextualized in terms of the challenges addressed. This seltiaid be

supported with photos, tables, charts, maps, etc.

Pollinator Planting locations

(]
2 o
%° !
@
0
000000000 Pabnaicr waks
Pollrmice Ymrges Faolraton rooks
© Prlreccr wats Grwen Star srwns
Q Smar plery D O Mg gudens
2 Polleranor watls © Motik gwdors

Demo Ag Pollinator planting

Baltic Hub 525m2 peripheral bul Cornwallis Street 140 m2 wildflower turf
planting
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Wapping slipway 570m2 hydroseeding

-l
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Demo C Pollinator planting
Ullet Road 685m2 (411m2 bulbs; 97m2 wildflower turf; 177m2 seeding)

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 mixec

Cooling trees to average out difference:
between coniferous anc

Green filter trees broadleaved trees

Orchard All120 Orchard

Pollinator planting  J55 Brownfield/garden/park

SuDS ponds Gl Standing water

§ GREEN

URBAN GreenUP
GA n°730426 i!iifURBAN UP



D5.4 NBS implementation conclusions and recommendations. Final NB 222/ 420
catalogue Annex

Green roof GR Greenroof Added to EcoservR for UG
(limited evidence base)

Green wall GW Green wall Added to EcoservR for UG
(limited evidence base)

Floating island FI Floating island Added to EcoservR for UG
(limited evidence base)

Smart pollinator POLL Pollinator baskets Added to EcoservR for UC

pillars (limited evidence base)

The pollinator verge sites were all labelled POLL in the tables below.

The summary table below shows the influence of the NBS on the different KPls, as ¢
and individually. Thesare colourcoded as green for positive, orange for inconclusive
unknown and red for negative influences. The further tables below are the known ri
relating to this particular NBS for each KPI, ranked in order of importance.-e&dociomic
data cauld not be separated sufficiently in order to assess the influences of individual N
are not included.

If overall effect of
. interventions had a| If NBS positively,

CEllEngR) (< NGNS il positive effect on| influenced KPI

KPI
01 CHO0103 CARBOISTORED 4.0 | yes yes
01 CH0104 CARBON SEQUESTRAT 4.0 | yes
01 CHO0105 TEMPERATURE DECRE 4.0 | yes
01 CHO0106 | TEMPERATURE REDUCTION (PROJE 4.5 | yes yes
01 CH0108 HEATWAVE RIS 2.7 | yes
01 CHO111 SPECIES MOVEME 4.6 | Inconclusive
02 CH0201 RUNOFF COEFFICIE 3.3 | yes

WATER SLOWED DOWN FROM S
02 CHO0204 SYSTE yes yes
NUTRIENT ABATEMENT (Chemical Ox n
02 CHO0207 Demand, COD Inconclusive
02 CHO0209 | NUTRIENT ABATEMENT (Total Solids, Inconclusive
WATEREMOVED FROM THE WA
02 CHO0211 TREATMEN yes
SAVINGS IN TREATMENT]

02 CHO0212 STORMWATE 40 | Yes
04 CH0403 GREEN SPACE ACCESSIH 4.5 | yes yes
04 CHO0404 | GREEN INFRASTRUCTURE CONNECQ 45 | yes
04 CHO0410 POLLINATOR SPECIES INCR 5.0 | yes yes
04 CHO0411 PLANT SPECIES INCRE 5.0 | yes yes
04 CH0412 FLORAL RESOURCES INCR 5.0 | yes yes

URBAN GreenUP
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04 CH0413 INSECTIVORE INCRE. 3.8 | yes yes
DEATHS RELATED TO POLLUTION
e Colvml CONTAMINATIO! 42| Yes
ANNUAL MEAN LEVELS OF FINE P
05 CH0502 T 37| ves no
ANNUAL MEAN LEVELS OF FINE A
05 CH0503 e 37| ves no
05 CHO0504 NOx TREND 3.7 | yes yes
05 CH0505 Sox TREND 3.7 | yes
Runoff Mitigation/ Mitigation through
05 CHDs08 cooling andsequestration 3.0 | ¥eS
05 CHO0509 Energy savingg 3.0 | yes
05 CHO0510 Increase in property valug 3.0 | yes
05 CHO0511 Value of air quality improvements 3.0 | yes yes
05 CHO0512 Value of air pollution reduction n/a
Total monetary value afrban forests
05 CHO513 including air quality 3.0 | Yes
06 CH0602 BENEFITS FROM INTERVENT 3.5 | yes
07 CH0702 CITIZEN PERCEPTI 3.5 | yes
07 CH0703 SOCIAL LEARNIN 3.5 | yes
07 CHO0705 ENGAGEMENT WITH N 3.5 | yes
08 CH0801 CRIME REDUCTI yes
09 CH0902 WALKING AREA INCREA 3.0 | yes yes
09 CHO0903 CYCLING AREA INCRE| 3.0 | Inconclusive no
09 CHO0904 HEALTH QUALITY PERCEP] 3.5 | yes
10 CH1002 JOB CREATIO yes
10 CH1004 LAND AND PROPERTY PRICE CH| yes
10 CH1005 NEW BUSINESS yes
Ranked EcoServR: CH0103: Carbon storg
NBS NBS name (tC) Rank
lac4 Urban catchment forestry 13.41 1
lac17 Green filter area 13.41 1
lac6 cooling trees 9.52 2
lacl2 Pollinator verges and spac 8.87 3
lacs shade trees 7.10 4
lac8 SuDs &Rain Garden 0.75 5
lac14 Pollinator roofs 0.24 6
lac16 Floating gardens 0.10 7
lac13 Pollinator walls/vertical 0.07 8
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Pollinator verges and space EcoServR: CH0103: Carbon storage | Rank
Princes Av POLL 40.3 1
Lower SuDS POLL 17.2 2
Baltic HubPOLL 16.4 3
Wapping POLL 11.7 4
Bott SP Aig Dr POLL 5.3 5
Park Lane POLL 5.2 6
Strand POLL 4.6 7
Top SP Aig Dr POLL 4.3 8
Ullet Rd POLL 3.1 9
Princes roundabt POLL 3.0 10
Upper SuDS POLL 2.6 11
Cornwallis St POLL 1.2 12
Pitt St POLL 0.4 13
EcoServR: CH0104: Carbon sequestration (tCO2e)

EcoServR: CHO0104: Carb
ranked NBS NBS sequestration Rank
lac17 Green filter area -0.87 1
lac8 SuDs & Rain Garden -0.83 2
lac6 cooling trees -0.62 3
lac5 shade trees -0.45 4
lac4 Urban catchmenforestry -0.13 5
lac13 Pollinator walls/vertical -0.04 6
lac14 Pollinator roofs -0.01 7
lacl2 Pollinator verges and spact
lacl6 Floating gardens

* %
* 4 %
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QUANTITATIVE DATA SUMMARY

CHO0105: Temperature Decrease

CHO0105 Pre-Intervention PostIntervention % Change

n_ob n_site n_ob %
NBS inter_code S 5 estimate sd 5 n_sites estimate | sd Change | Rank

Strand Tree

LAc4 SuDS 1 1 16.3 3 1 4.7 | 2.8 -70.9 1
Stafford St

LAc17 TREES 7 4 20| 12 11 4 34| 35 64.5 2

LAc13 Parr St GW 16 6 08| 1.8 27 5 27| 25 226.4 3

LAc5 Shade_TREES 24 10 55| 29

LAC6 Cooling_TREES| 43 18 72 | 4.4

LAC8 Upper Pitt St RG 5 1 6.2 | 3.7

LAc12 Baltic POLL 2 2 63| 07
Cornwallis St

LAc12 POLL 1 1 9.0

LAc12 ParkLane POLL 2 1 64| 14

LAc13 L1 GW 12 3 58| 35

LAc13 St Johns GW 11 4 00| 19 33 5 31| 3.0

LAcl14 Royal Court GR 22 5 2.6 2.9

LAc17 Lime St TREES 1 1 6.5

EcoServR: CH0106: Temperature reduction

ranked NBS NBS Name % Change Rank
lacl2 Pollinator verges and spaces 76.3 1
lac5 shade trees 59.7 2
lac6 cooling trees 46.7 3
lacl7 Green filter area 447 4
lac4 Urban catchment forestry 24.2 5
lac13 Pollinator walls/vertical 3.0 6
lac8 SuDs & RaiGarden 0.2 7
lac16 Floating gardens 0.0 8
lacl4 Pollinator roofs

URBAN GreenUP
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EcoServR: CH0106: Temperature reduction

Sub Demo Aregd Pollinator verges and space radius (m)| % Changg Rank
C Ullet Rd POLL 20 455.33 1
A Strand POLL 20 226.44 2
A Baltic POLL 20 9.14 3
C Lower SuDS POLL 20 2.21 4
A Wapping POLL 20 0.02 5
C Upper SuDS POLL 20 -1.86 6
A Baltic Hub POLL 20
A Cornwallis St POLL 20
A Pitt St POLL 20
C Bott SP Aig Dr POLL 20
C Park Lane POLL 20
C Princes Av POLL 20
C Princes roundabt POLL 20
C Top SP Aig Dr POLL 20
EcoServR: CH0106: Temperature reduction
Sub Demo Areg Pollinator verges and space radius (m)| % Changg Rank
C Top SP Aig Dr POLL 100 485.13 1
A Strand POLL 100 21.77 2
C Ullet Rd POLL 100 14.93 3
A Baltic POLL 100 6.75 4
C Lower SuDS POLL 100 2.15 5
A Wapping POLL 100 0.79 6
C Bott SP Aig Dr POLL 100 0.00 7
C Princes Av POLL 100 0.00 7
C Princes roundabt POLL 100 0.00 7
C Upper SuDS POLL 100 -1.71 8
A Baltic Hub POLL 100
A Cornwallis St POLL 100
A Pitt St POLL 100

URBAN GreenUP
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C Park Lane POLL ‘ 100 ‘ ‘ ‘

EcoServR: CH0204: Water slowed down
ranked NBS NBS % Change Rank
lacl12 Pollinator verges and spaces 11.2 1
lacl6 Floating gardens 7.3 2
lac6 cooling trees 2.3 3
lac17 Greenfilter area 1.5 4
lac5 shade trees 1.0 5
lac4 Urban catchment forestry 0.0 6
lac14 Pollinator roofs 0.0 6
lac13 Pollinator walls/vertical -1.0 7
lac8 SuDs & Rain Garden -10.2 8
EcoServR: CH0204: Water slowed down

Sub Demo Areg Pollinator vergesand spaceg radius (m)| % Changg Rank

C Princes Av POLL 20 156.2 1

C Princes roundabt POLL 20 100.0 2

A Wapping POLL 20 67.1 3

C Ullet Rd POLL 20 17.4 4

A Cornwallis St POLL 20 6.9 5

C Bott SP Aig Dr POLL 20 5.6 6

C Top SP Aig Dr POLL 20 0.0 7

A Pitt St POLL 20 -0.4 8

A Baltic POLL 20 -2.2 9

A Park Lane POLL 20 -3.8 10

A Strand POLL 20 -4.5 11

A Baltic Hub POLL 20 -11.5 12

C Lower SuDS POLL 20 -15.6 13

C Upper SuDS POLL 20 -24.5 14

* %
* 4 *
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EcoServR: CH0204: Water slowed down
Sub Demo Aregd Pollinator verges and space radius (m)| % Changg Rank
C Princes Av POLL 100 11.5 1
A Wapping POLL 100 10.7 2
C Princes roundabt POLL 100 4.4 3
A Cornwallis St POLL 100 2.7 4
C Ullet Rd POLL 100 1.0 5
C Top SP Aig Dr POLL 100 0.9 6
C Bott SP Aig CROLL 100 0.7 7
A Pitt St POLL 100 0.6 8
A Baltic POLL 100 0.5 9
A Park Lane POLL 100 -0.5 10
A Strand POLL 100 2.1 11
C Upper SuDS POLL 100 2.4 12
C Lower SuDS POLL 100 2.7 13
A Baltic Hub POLL 100 -3.6 14
EcoServR: CH0403: Green SpAceessibility
NBS | NBS Name households population Rank
lac5 | shade trees 3413 5817 1
lac6 | cooling trees 2910 5031 2
lac17 | Green filter area 2538 4409 3
lac12 | Pollinator verges and spaces 1314 2651 4
lac8 | SuDs & Rain Garden 1161 2491 5
lac13 | Pollinatorwalls/vertical 922 1580 6
lac14 | Pollinator roofs 764 1247 7
lac4 | Urban catchment forestry 454 670 8
lac16 | Floating gardens 306 545 9

EcoServR: CH0403: Green Space Accessibility

Sub Demo Aregd Pollinator verges and space households| population | Rank
C Princes Av POLL 4187 9025 1

* %
* 4 *
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C Princes roundabt POLL 2130 4675 2
C Upper SuDS POLL 1771 4031 3
C Bott SP Aig Dr POLL 1763 3979 4
A Cornwallis St POLL 1361 2469 5
A Baltic POLL 1252 2266 6
A Pitt St POLL 1106 2007 7
A Baltic Hub POLL 965 1785 8
A Park Lane POLL 894 1589 9
C Lower SuDS POLL 634 1475 10
C Top SP Aig Dr POLL 710 1116 11
C Ullet Rd POLL 716 1110 12
A Strand POLL 549 980 13
A Wapping POLL 354 612| 14
QUANTITATIVE DATA SUMMARY
CHO0410: Pollinator Count
NBS | NBS Name % Changel Rank
LAc8 | SuDs & Rain Garden 448.6 1
LAc12| Pollinator verges and space 286.6 2
LAc16| Floating gardens -60.0 3
LAc13| Pollinator walls/vertical
QUANTITATIVE DATA SUMMARY
CHO0410: Pollinator
Count Pre-Intervention PostIntervention % Change
%
NBS inter_code n_obs | n_sites | estimate | sd n_obs | n_sites | estimate | sd Change Rank
LAc12 | Bott SP Aig Dr POLL 3 1 03| 06 7 1 34| 22 928.6 1
LAc8 Upper Pitt St RG 6 1 23| 21 3 1 223 | 19.3 857.1 2
LAc12 | Strand POLL 4 1 33|29 6 1 29.3 | 24.3 802.6 3
LAc12 | Park Lane POLL 3 1 2.0 | 35 7 1 12.4 | 11.6 521.4 4
LAc12 | Top SP Aig Dr POLL 4 1 38| 22 2 1 105 | 0.7 180.0 5
LAc12 | Ullet Rd POLL 3 1 53| 8.4 5 1 12.2 | 13.2 128.8 6
LAc12 | Baltic Hub POLL 4 1 110 | 7.7 2 1 20.0 | 15.6 81.8 7

* %
* 4 %
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LAC8 Lower SuDS 4 1 6.8 | 5.4 11 1 9.5 | 11.7 40.1 8
LAc12 | Lower SuDS POLL 4 1 6.8 | 5.4 11 1 9.5 | 11.7 40.1 9
LAcl2 | Cornwallis St POLL 10 1 52| 9.0 3 1 3.0 5.2 -42.3 10
LAcl16 | SPLFI 2 1 25| 21 1 1 1.0 -60.0 11
LAc12 | Wapping POLL 5 1 26| 58 2 1 1.0 1.4 -61.5 12
LAc12 | Princes Av POLL 7 1 149 | 21.2

LAc12 | Princes roundabt POLL 5 1 28| 57

LAc12 | Top SP roundabt POLL 1 1 1.0

LAc13 | L1 GW 2 1 12.0 | 15.6

LAc13 | Parr St GW 1 1 0.0 12 1 6.3 9.7

LAc13 | StJohns GW 10 1 1.9 2.7

LAc16 | Wapping FI 1 1 3.0

QUANTITATIVE DATA SUMMARY

CHO0410: Pollinator Diversity

NBS NBS Name % Change Rank
LAc12 | Pollinator verges and spaces 77.7 1
LAc8 SuDs & Rain Garden 41.8 2
LAc16 | Floating gardens -60.0 3
LAc13 | Pollinatorwalls/vertical

QUANTITATIVE DATA SUMMARY
CHO0410: Pollinator
Diversity PreIntervention Postlntervention % Change
%
NBS inter_code n_obs | n_sites | estimate | sd n_obs | n_sites | estimate | sd Change | Rank
LAc12 Bott SP Aig Dr POLL 3 1 0.3 | 0.6 7 1 1.7 | 0.8 414.3 1
LAc12 Park Lane POLL 3 1 1.0 | 1.7 7 1 29 | 25 185.7 2
LACc8 Upper Pitt St RG 6 1 1.2 ] 1.0 3 1 23| 21 100.0 3
LAc12 | Strand POLL 4 1 1.3 ] 1.0 6 1 25 | 22 100.0 4
LAc12 | Top SP Aig Dr POLL 4 1 23] 05 2 1 3.0 | 0.0 33.3 5
LAc12 Baltic Hub POLL 4 1 38| 1.0 2 1 45 | 0.7 20.0 6
LAc12 Ullet Rd POLL 3 1 1.0 ] 1.0 5 1 1.2 | 1.3 20.0 7
LAc8 Lower SuDS 4 1 251 21 11 1 21 | 1.7 -16.4 8
LAc12 Lower SuDS POLL 4 1 25| 21 11 1 21 | 1.7 -16.4 9
LAc12 | Wapping POLL 5 1 06 | 1.3 2 1 05 | 0.7 -16.7 10
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LAc12 | Cornwallis SPOLL 10 1 1.7 | 2.6 3 1 1.0 | 1.7 -41.2 11
LAC16 SPL FI 2 1 25| 21 1 1 1.0 -60.0 12
LAc12 | Princes Av POLL 7 1 16 | 16

LAc12 | Princes roundabt POLL 5 1 08| 13

LAc12 | Top SP roundabt POLL 1 1 1.0

LAc13 L1 GW 2 1 20| 14

LAc13 Parr St GW 1 1 0.0 12 1 13| 1.2

LAc13 St Johns GW 10 1 1.1] 14

LAc16 | Wapping FI 1 1 1.0

EcoServR: CH0410: Pollinator increase
NBS | NBS Name % Change Rank
lac14| Pollinator roofs 23.13 1
lac13| Pollinator walls/vertical 12.78 2
lac16| Floating gardens 7.08 3
lac17| Green filter area 1.78 4
lac6é | cooling trees 1.74 5
lac12 | Pollinator verges and spaces 1.73 6
lac8 | SuDs & Rain Garden 1.17 7
lac4 | Urban catchment forestry 0.70 8
lac5 | shade trees 0.22 9

EcoServR: CH0410: Pollinator increase
Sub Demo Ared Pollinator verges and space radius (m)| % Changg Rank
A Wapping POLL 20 14.42 1
A Baltic POLL 20 4.79 2
A Baltic Hub POLL 20 4.09 3
C Lower SuDS POLL 20 3.98 4
A Cornwallis St POLL 20 0.78 5
A Strand POLL 20 0.55 6
C Princes Av POLL 20 0.17 7
A Park Lane POLL 20 0.16 8

GREEN
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C Bott SP Aig Dr POLL 20 0.15 9
C Princes roundabt POLL 20 0.13 10
C Top SP Aig Dr POLL 20 0.12 11
C Upper SuDS POLL 20 0.06 12
C Ullet Rd POLL 20 0.01| 13
A Pitt StPOLL 20 0.00| 14
EcoServR: CH0410: Pollinator increase
Sub Demo Areg Pollinator verges and space radius (m)| % Changg Rank
A Wapping POLL 100 9.69 1
A Baltic POLL 100 3.55 2
A Baltic Hub POLL 100 2.44 3
C Lower SuDS POLL 100 2.39 4
A Strand POLL 100 0.56 5
A Cornwallis St POLL 100 0.18 6
A Pitt St POLL 100 0.11 7
C Princes roundabt POLL 100 0.06 8
C Princes Av POLL 100 0.04 9
A Park Lane POLL 100 0.02 10
C Bott SP Aig Dr POLL 100 0.02 11
C Ullet Rd POLL 100 0.01 12
C Top SP Aig Dr POLL 100 0.01| 13
C Upper SuDS POLL 100 0.01| 14
QUANTITATIVE DATA SUMMARY
CHO0411: Plant Count

NBS NBS Name % Changel Rank

LAc13| Pollinator walls/vertical 11083| 1

LAc12| Pollinator verges and space 77.4 2

LAc8 | SuDs & Rain Garden 684 3

LAc16| Floatinggardens 33| 4

* %
* 4 *
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QUANTITATIVE DATA SUMMARY
CHO0411: Plant Count PreIntervention PostIntervention % Change
NBS inter_code n_obs | n_sites | estimate | sd n_obs | n_sites | estimate | sd % Change| Rank
LAc13 | Parr St GW 1 1 1.0 12 1 12.1 | 4.7 1108.3 1
LAc12 | StrandPOLL 4 1 33| 05 6 1 12.3 | 3.7 279.5 2
LAc12 | Park Lane POLL 3 1 43 | 2.3 7 1 96 | 55 120.9 3
LAc12 | Wapping POLL 5 1 44| 2.3 2 1 9.0 | 4.2 104.5 4
LAC8 Upper Pitt St RG 6 1 42 | 2.6 3 1 7.7 | 2.3 84.0 5
LAc12 | Baltic Hub POLL 4 1 73| 25 2 1 115 | 0.7 58.6 6
LACc8 Lower SuDS 4 1 1.3 ]| 05 11 1 1.9] 05 52.7 7
LAc12 | Lower SuDS POLL 4 1 1.3 | 0.5 11 1 19| 05 52.7 8
LAc12 | Bott SP Aig Dr POLL 3 1 1.3 | 0.6 7 1 20 | 0.0 50.0 9
LAc12 | Top SP Aig Dr POLL 4 1 15| 0.6 2 1 2.0 | 0.0 33.3 10
LAc16 | SPLFI 2 1 15| 0.7 1 1 2.0 33.3 11
LAc12| Ullet Rd POLL 3 1 1.7 | 0.6 5 1 1.8 | 04 8.0 12
LAc12 | Cornwallis St POLL 10 1 56 | 2.3 3 1 50| 1.0 -10.7 13
LAc12 | Princes Av POLL 7 1 19|04
LAc12 | Princes roundabt POL| 5 1 14| 05
LAc12| Top SP roundabt POL| 1 1 2.0
LAc13| L1 GW 2 1 20 | 0.0
LAc13| StJohns GW 10 1 12.4 | 3.2
LAc16 | Wapping FI 1 1 4.0
QUANTITATIVE DATA SUMMARY
CHO0411: Plant diversity
NBS | NBS Name % Changel Rank
LAc13| Pollinator walls/vertical 541.7 1
LAc12| Pollinator verges and space 55.0 2
LAc8 | SuDs & Rain Garden 52.4 3
LAc16| Floating gardens 0.0 4

QUANTITATIVE DATA SUMMARY

CHO0411: Plant diversity Pre-Intervention PostIntervention % Change

NBS inter_code n_obs | n_sites | estimate | sd n_obs | n_sites | estimate | sd | % Change| Rank
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LAc13 | Parr St GW 1 1 1.0 12 1 6.4 | 2.4 541.7 1
LAc12 | Park Lane POLL 3 1 2.7 | 0.6 7 1 6.3 | 3.5 135.7 2
LAc12 | Strand POLL 4 1 33| 05 6 1 75| 21 130.8 3
LAc12 | Wapping POLL 5 1 30| 16 2 1 55| 0.7 83.3 4
LAc12 | Bott SPAig Dr POLL 3 1 1.0 | 0.0 7 1 1.7 ] 05 71.4 5
LAC8 Upper Pitt St RG 6 1 3.2 | 16 3 1 53| 1.2 68.4 6
LAc12 | Top SP Aig Dr POLL 4 1 1.3 | 05 2 1 20| 0.0 60.0 7
LAc12 | Baltic Hub POLL 4 1 38| 15 2 1 55| 0.7 46.7 8
LAc8 Lower SuDS 4 1 1.0 | 0.0 11 1 1.4 | 05 36.4 9
LAc12 | Lower SuDS POLL 4 1 1.0 | 0.0 11 1 14 ] 05 36.4 10
LAc16 | SPL FI 2 1 1.0 | 0.0 1 1 1.0 0.0 11
LAc12 | Cornwallis St POLL 10 1 47 | 1.3 3 1 33| 0.6 -29.1 12
LAc12 | Ullet Rd POLL 3 1 1.7 | 0.6 5 1 1.0] 0.0 -40.0 13
LAc12 | Princes Av POLL 7 1 1.3 | 05
LAc12 | Princes roundabt POLL 5 1 12 ] 04
LAc12 | Top SP roundabt POLL] 1 1 1.0
LAcl13 | L1 GW 2 1 20| 0.0
LAc13 | StJohns GW 10 1 741 18
LAc16 | Wapping FI 1 1 2.0
QUANTITATIVE DATA SUMMARY
CHO0412: Flower Count
NBS NBS Name % Change Rank
LAc12 Pollinator verges and spaces 510.8 1
LAC8 SuDs & Rain Garden 328.7 2
LAc13 Pollinator walls/vertical 228.8 3
LAc16 Floating gardens -10.8 4
QUANTITATIVE DATA SUMMARY
CHO0412: Flower
Count PreIntervention PostIntervention % Change
n_o | n_sit n_o | n_sit %
NBS | inter_code bs es estimate sd bs es estimate sd Change | Rank
LAc
12 Bott SP Aig Dr POLL 3 1 28.0 14.8 7 1 528.1 935.8 1786.2 1
LAc
12 Park Lane POLL 3 1 37.3 24.9 7 1 401.3 470.9 974.9 2
LAc
12 Strand POLL 4 1 67.0 23.6 6 1 565.3 411.1 743.8 3
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LAC

8 Lower SuDS 4 1 37.0 23.9 11 1 267.5 205.8 623.1 4
LAC

12 Lower SuDS POLL 4 1 37.0 23.9 11 1 267.5 205.8 623.1 5
LAC

13 Parr St GW 1 1 50.0 12 1 164.4 190.8 228.8 6
LAC

12 Cornwallis St POLL 10 1 84.8 124.6 3 1 233.3 182.4 175.2 7
LAC

12 Top SP Aig Dr POLL 4 1 660.3 | 1043.5 2 1 1487.5 | 15945 125.3 8
LAC

12 Wapping POLL 5 1 196.6 293.5 2 1 319.0 161.2 62.3 9
LAC

12 Ullet Rd POLL 3 1 170.7 246.3 5 1 269.4 92.6 57.9 10
LAC

12 Baltic Hub POLL 4 1 326.0 178.6 2 1 483.0 521.8 48.2 11
LAc

8 Upper Pitt St RG 6 1 94.8 58.7 3 1 127.3 42.1 34.3 12
LAc

16 SPL FI 2 1 115.5 92.6 1 1 103.0 -10.8 13
LAC

12 Princes Av POLL 7 1 402.3 563.9

LAc | Princes  roundabt

12 POLL 5 1 98.2 144.5

LAc | Top SP roundabt

12 POLL 1 1 135.0

LAC

13 L1 GW 2 1 206.0 217.8

LAC

13 St Johns GW 10 1 378.2 368.5

LAc

16 Wapping FI 1 1 162.0

QUANTITATIVE DATA SUMMARY
CHO0502: PM 2.5
NBS NBS Name % Change Rank
LAC8 SuDs & Rain Garden -62.6 1
LAc14 | Pollinator roofs -57.3 2
LAc4 Urban catchment forestry -49.3 3
LAc17 | Green filter area -13.8 4
LAc13 | Pollinator walls/vertical -7.4 5
LAc12 | Pollinator verges and spaces 9.0 6

QUANTITATIVE DATA SUMMARY

CHO0502:PM 2.5 PrelIntervention PostIntervention % Change
n_ob | n_site n_ob | n_site
NBS inter_code S S estimate sd s s estimate sd % Change| Rank

URBAN GreenUP
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Upper Pitt St
LAC8 RG 30 2 9.9 13.9 2 2 20| 0.0 -79.8 1
Royal Court
LAc14 GR 2 1 26.0 8.5 35 1 11.1| 7.5 -57.3 2
Strand Tree
LAc4 SuDS 110 4 11.7 13.1 40 4 6.0 | 6.1 -49.3 3
LAc8 Upper SuDS 18 2 9.2 5.5 22 2 5.0 3.0 -45.3 4
LAc13 Parr St GW 15 1 11.0 7.1 42 2 6.8 | 7.6 -37.9 5
LAc13 St Johns GW 29 2 15.6 8.5 47 5 99 | 6.8 -36.3 6
LAC17 Lime St TREE 86 3 10.0 8.3 10 3 68 | 7.2 -31.9 7
Stafford St
LAC17 TREES 50 2 8.1 6.5 18 2 84| 75 4.3 8
Cornwallis St
LAc12 POLL 33 1 8.3 7.7 3 1 9.0 | 5.6 8.8 9
Bott SP Aig D
LAc12 POLL 24 1 7.3 5.9 2 1 80| 2.8 9.1 10
LAc13 L1 GW 30 3 5.3 2.8 70 7 8.1 | 87 52.0 11
QUANTITATIVE DARAJMMARY
CHO0503: PM 10
NBS NBS Name % Change Rank
LAc14 Pollinator roofs -49.3 1
LAc4 Urban catchment forestry -36.7 2
LAc8 SuDs & Rain Garden -27.7 3
LAc13 Pollinator walls/vertical -14.1 4
LAc17 Green filter area 30.2 5
LAc12 | Pollinator vergesind spaces 32.8 6
QUANTITATIVE DATA SUMMARY
CHO0503: PM 10 Pre-Intervention PostIntervention % Change
n_sit n_sit % Ra
NBS | inter_code n_obs | es estimate sd n_obs es estimate sd Change | nk
LAC
14 Royal Court GR 2 1 37.5 7.8 35 1 19.0 8.9 -49.3 1
LAC
8 UpperPitt St RG 30 2 16.7 15.8 2 2 10.5 0.7 -37.1 2
LAc
4 Strand Tree SuDS 110 4 19.6 14.5 40 4 12.4 9.5 -36.7 3
LAc
13 Parr St GW 15 1 19.0 9.1 42 2 12.4 7.5 -34.8 4
LAc
13 St Johns GW 29 2 24.0 11.7 47 5 16.0 8.6 -33.5 5
LAc
8 Upper SuDS 18 2 16.8 5.9 22 2 13.7 7.7 -18.2 6
URBAN GreenUP
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LAC
17 Lime St TREES 86 3 18.6 | 12.8 10 3 217 | 1538 16.7 7
LAC
13 L1 GW 30 3 13.0 6.8 70 7 16.4 | 112 26.0 8
LAC
12 Bott SP Aig Dr POL| 24 1 15.0 9.0 2 1 19.5 9.2 30.0 9
LAC
12 Cornwallis St POLL 33 1 14.8 8.8 3 1 20.0 7.0 355 | 10
LAC
17 Stafford St TREES 50 2 14.5 7.4 18 2 208 | 174 437 | 11
QUANTITATIVE DATA SUMMARY
CHO0504: NO2
NBS NBS Name % Change Rank
LAcl14 | Pollinator roofs -25.8 1
LAc8 SuDs & Rain Garden -19.8 2
LAc13 | Pollinator walls/vertical -15.5 3
LAc4 Urban catchmenforestry -13.7 4
LAc17 | Green filter area -8.1 5
LAc12 | Pollinator verges and spaces -7.9 6
QUANTITATIVE DATA SUMMARY
CHO0504: NO2 Pre-Intervention PostIntervention % Change
n_ob n_site n_ob n_site %
NBS inter_code s s estimate | sd s S estimate | sd Change | Rank
LAc12 | Ullet Rd POLL 105 4 266 | 65 57 4 242 | 5.9 9.1 1
LAcl12 | Top SP AigDrPOl 101 3 29.1| 56 20 3 265| 58 8.7 2
LAc12 | BottSP Aig Dr PO 50 2 33.3| 59 20 2 307 | 4.0 -8.0 3
Top SP roundabt
LAcl12 | POLL 34 1 230 | 57 7 1 21.7| 57 5.9 4
EcoServR: CHO511: Air quality improvements
NBS NBS Name % Change Rank
lacl4 Pollinator roofs 31.2 1
lacl7 Green filter area 16.3 2
lacl3 Pollinator walls/vertical 15.0 3
lac12 Pollinator verges and spaces 10.5 4
lac6 cooling trees 8.4 5
lacs shadetrees 1.4 6
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lacl6 Floating gardens 0.1 7
lac8 SuDs & Rain Garden -1.6 8
lac4 Urban catchment forestry

EcoServR: CHO511: Air quality improvements
Sub Demo Area | Pollinator verges and spaces | radius (m) | % Change | Rank
A Baltic POLL 20 17.4 1
A Strand POLL 20 13.3 2
A Cornwallis St POLL 20 12.1 3
C Princes Av POLL 20 6.8 4
A Pitt St POLL 20 2.9 5
C Princes roundabt POLL 20 2.7 6
C Ullet Rd POLL 20 2.5 7
C Top SP Aig Dr POLL 20 2.0 8
C Bott SP Aig Dr POLL 20 1.5 9
A Baltic Hub POLL 20 0.6| 10
A Park Lane POLL 20 0.0 11
C Lower SuDS POLL 20 -3.7 12
C Upper SuDS POLL 20 74| 13
A Wapping POLL 20
EcoServR: CHO511: Air quality improvements

Ran
Sub Demo Area | Pollinator verges and spaces | radius (m) | % Change |k
A Wapping POLL 100 1771 1
A Strand POLL 100 31.3 2
A Cornwallis St POLL 100 9.3 3
A Baltic POLL 100 8.6 4
C Princes Av POLL 100 4.1 5
A Pitt St POLL 100 2.9 6
C Princes roundabt POLL 100 1.9 7
A Baltic Hub POLL 100 1.8 8
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C Top SP Aig Dr POLL 100 1.0 9
C Ullet Rd POLL 100 1.0 10
C Bott SP Aig Dr POLL 100 0.6 11
A Park Lane POLL 100 01| 12
C Lower SuDS POLL 100 2.2 13
C Upper SuDS POLL 100 48| 14
QUANTITATIVE DATA SUMMARY
CHO0902: Walking

NBS | NBS Name % Change | Rank

LAc5 | shade trees 13.9 1

LAc6 | cooling trees 13.9 1

LAc12 | Poliinator verges and spaces 2.3 2

LAcl | Green Travel Route

QUANTITATIVE DATA SUMMARY

CHO0902: Walking Prelntervention PostlIntervention % Change
NBS inter_code n_obs | n_sites | estimate | sd n_obs | n_sites | estimate | sd % Change| Rank
LAc12 | BalticPOLL 1090 2 541.5 | 398.8 468 2 642.8 | 433.4 18.7 1
LAC5 Shade_TREES 17 1 677.6 | 243.0 762 1 7719 | 4425 13.9 2
LAC6 Cooling_TREES 17 1 677.6 | 243.0 762 1 7719 | 4425 13.9 3
LAc12 | Strand POLL 620 1 778.1 | 457.1 159 1 737.7 | 360.6 -5.2 4
LAc12 | Ullet Rd POLL 411 1 1536.0 | 483.0 368 1 1433.0 | 441.8 -6.7 5
LAcl | Green_Route_1| 2337 3 683.1 | 408.4

QUANTITATIVE DATA SUMMARY
CHO0903: Cycling

NBS NBS Name % Change Rank
LAc5 shade trees 86.1 1
LAc6 cooling trees 86.1 1
LAc12 | Pollinator verges and spaces -5.7 2
LAcl Green Travel Route

URBAN GreenUP
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QUANTITATIVE DATA SUMMARY

CHO0903: Cycling Pre-Intervention PostIntervention % Change
n_site n_site %

NBS inter_code n_obs | s estimate sd n_obs | s estimate sd Change | Rank

LAC5 Shade_TREES]| 17 1 39.1 14.2 762 1 72.8 41.4 86.1 1
Cooling_TREE

LAC6 S 17 1 39.1 14.2 762 1 72.8 41.4 86.1 2

LAc12 Baltic POLL 1090 2 48.6 41.1 468 2 54.8 28.0 12.7 3

123.

LAc12 Ullet Rd POLL 411 1 311.7 157.5 368 1 285.8 0 -8.3 4

LAc12 Strand POLL 620 1 75.4 44.5 159 1 59.2 20.8 -21.4 5
Green_Route_

LAcl 1 2337 3 105.1 108.7

The ranked data tables above show a variety of effects of this NBS on the various KP

Modelling results showed positive influences oarbon stored, temperature reductiot
water slowed, green spacaccessibility, pollination capacity, and value of air pollu
improvements.

Quantitative data resultshowedpositive influences opollinators, plant diversity and flor:
resources, as well as levels of Nitrogen dioxide, but negative influences fmuRde matter
(PM2.5 and PM10).

A high order of ranking as opposed to other NBS were found for

carbon storageparticularly for large areas of plantn
temperature reductionparticularly at a close radius of influence
water slowed down, particularly afose radii

green space accessibility, particularly for large or linear areas
pollinator count and diversity, particularly at Baltic sites

plant diversity particularly at Baltic sites

flower count, especially for the larger planted sites

=A =4 =4 -8 -8 -8 9

Low rankings wereeen for:

9 air quality, including particulate matter and Nitrogen dioxide. Larger areas of
planting did best for Nitrogen dioxidend values of air quality improvement

91 walking and cyclingalthough thepollinator pillars (Baltic POLL) seem to have a
conrsistentlygreaterpositive effect than the Strand and Ullet road pollinator
planting (which showed negative changes for both walking and cyclihg
pollinator planting had much less effect than the shade and cooling trees.

As expected, the highest penstage changes creating a positive effect were for fl
diversity, floral counts and consequent pollinator populations and diversities.

For individual interventions and effects on the KPIsathdr plots and reports, please st
portal: https://ecoserv.shinyapps.io/UrbanGreenURJsername: ugu; Password: Balti

* %
* 4 *

ot URBAN GreenUP
* 4 * GA n°730426 i!ii URBAN | JP

GREEN
——



D5.4 NBS implementation conclusions and recommendations. Final NB 241/ 420

catalogue Annex

Please see individual KPI reports for overall assessments of the interventions on €

performance indicator.

Please note that all data discussed within these reports do not accounthier external
factors, such as traffic levels, Covid lockdowns, wind direction, etc. Further data analy
be required for greater accuracy in the assessment of the benefits of these-batae

solutions.

2.13.2Conclusions and recommendations.

Regarding the implementation process

Barriers encountered during theNBS implementation process and how they have been

addressed.

Technical barriers

Road traffic orders were required for son
sites

L ff S
removed

- 7 A

NEIR aAausS Kd

Ullet road site needed to deter cars fro
parking on it
Economical barriers

First contractor refused to complete th
works after covid and went int
administration

Social barriers

Reduced consultation with community dt
to covid

Environmental (including COVID)

Delay in delivery

Increased costs

Regarding the operation process

How they have been addressed

Licence applied for by contractor

Specialist contractor required

Trees planted, high curb installed, soft ea
mounded

How they have been addressed

Delayed delivery on site and remaining wo
were retendered at extra costs

How they have been addressed

Consultation with key groups

How they have been addressed

Delayed

Use of contingency

Barriers encountered during theNBS implementation process and hadivey have been

addressed.
G URBAN GreenUP
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Technical barriers

How they have been addressed

Contractor for groundworks and plantingw Pressure to complete and eventual remo
not adequately skilled and works we of contractor from works.

extended
Economical barriers
None

Social barriers
None

Environmental (including COVID)

Delay to delivery and poor communicatio Works weredelayed.

between operational staff (highways ai
contractor)

2.14Lacl13 Pollinator walls vertical

RELATERPI CODE

CH0103CH0104 CH0105; CH0108H0111CH0404;
CHO0410; CHO411,; CH0412; CHO41130501 CH0502
CHO0503; CH0504; CHO50310508 CHO509CH0510
CHO0511CHO0512CHO0513CHO0®2, CHO703; CHO70.
CHO705CH0801; CH0904; CH1002; CH1004; CH1

CITY

LIV

NBSNAME

Lac13 Pollinato
walls vertical

DATE Ol
IMPLEMENTATION

St Johns May 2020

Parr Street-
2020

Liverpool One ¢
March 2022

June

Smart Pillars July
2021

How they have been addressed

How they have been addressed

How they have been addressed

PARTNER(S

LIV/UoL/CF

* %
* 4 *

GA n°730426
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2.14.1Results and Discussion

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

Location of Vertical Pollinating walls

o
o o
ﬂs&
&
@
o

Location of smart pillars

St Johns Green walR3 species, 200m2 and 65m long

GREEN

URBAN GreenUP
>
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Parr St Green Walll8 species, 132m2

=X
-l-ﬁ

: -3 !G‘L

g

There were three green walls, with the site names St Johns GW (St Johns Shoppin¢
green wall), Parr St GW (Parr Street green wall in the Baltic) and L1 GW (Liverpool Or
wall), as in the tales below.

The summary table below shows the influence of the NBS on the different KPIs, as ¢
and individually. These are colecwded as green for positive, orange for inconclusive
unknown and red for negative influences. The further tablesweare the known result:
relating to this particular NBS for each KPI, ranked in order of importaBogieeconomic
data could not be separated sufficiently in order to assess the influences of individual |
are not included.

URBAN GreenUP
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If overall effect of
. interventions had a| If NBS positively|
SUEoE IS KPINAME Ut positive effect on| influenced KPI
KPI
01 CHO0103 CARBON STORH 4.0 | yes yes
01 CHO0104 CARBON SEQUESTRAT| 4.0 | yes yes
01 CHO0105 TEMPERATURE DECRE]| 4.0 | yes yes
01 CHO0106 | TEMPERATURE REDUCTION (PROJE( 45 | yes yes
01 CHO0108 HEATWAVE RIS 2.7 | yes
01 CHO0111 SPECIES MOVEME] 4.6 | Inconclusive
02 CHO0201 RUNOFF COEFFICIEI 3.3 | yes
WATER SLOWED DOWN FROM SE
02 CHO0204 SYSTEM yes no
NUTRIENABATEMENT (Chemical Oxydg| .
02 CH0207 bemand, COD) Inconclusive
02 CHO0209 | NUTRIENT ABATEMENT (Total Solids, Inconclusive
WATER REMOVED FROM THE W/
02 CHO0211 TREATMENT yes
SAVINGS IN TREATMENT]
02 CHoz12 STORMWATEH 40| YeS
04 CHO0403 GREEN SPACE ACCESSIE 45 | yes yes
04 CHO0404 GREEN INFRASTRUCTURE CONNEC 4.5 | yes
04 CHO0410 POLLINATOR SPECIES INCR 5.0 | yes yes
04 CHO0411 PLANT SPECIES INCRE| 5.0 | yes yes
04 CHO0412 FLORAL RESOURCES INCR 5.0 | yes yes
04 CHO0413 INSECTIVORE INCRE/ 3.8 | yes
DEATHS RELATED TO POLLUTION
e Sistl CONTAMINATION 42| Yes
ANNUAL MEAN LEVELS OF FINE P|
e CAle PARTICULE 3.7 | ¥es yes
ANNUAL MEAN LEVELS OF FINE F
0 Snluse PARTICULE NARAS e
05 CHO0504 NOx TREND 3.7 | yes yes
05 CHO0505 Sox TREND 3.7 | yes
Runoff Mitigation/ Mitigation through
05 CHO508 cooling and sequestration 3.0 | YeS
05 CHO0509 Energy savings| 3.0 | yes
05 CHO0510 Increase in property valug 3.0 | yes
05 CHO0511 Value of air qualitymprovements 3.0 | yes yes
05 CHO0512 Value of air pollution reduction n/a
Total monetary value of urban forest|
05 SRR including air quality 30| YeS
06 CH0602 BENEFITS FROM INTERVENT] 3.5 | yes
07 CHO0702 CITIZEN PERCEPTI 3.5 | yes
07 CHO0703 SOCIAL LEARNIN 3.5 | yes
07 CHO0705 ENGAGEMENT WITH N 3.5 | yes

URBAN GreenUP
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08 CH0801 CRIME REDUCTIC- yes
09 CH0902 WALKING AREA INCRE/ 3.0 | yes
09 CH0903 CYCLING AREA INCRE]| 3.0 | Inconclusive
09 CHO0904 HEALTH QUALITY PERCEP] 3.5 | yes
10 CH1002 JOB CREATIO yes
10 CH1004 LAND AND PROPERTY PRICE CH yes
10 CH1005 NEW BUSINESSH yes
EcoServR:
Ranked CHO0103: Carbo
NBS NBS name storage (tC) Rank
lac4 Urban catchment forestry 13.41 1
lacl7 Green filter area 13.41 1
lac6 cooling trees 9.52 2
lacl2 Pollinator verges and spaces 8.87 3
lac5 shade trees 7.10 4
lac8 SuDs & Rain Garden 0.75 5
lacl4 Pollinator roofs 0.24 6
lac16 Floating gardens 0.10 7
lac13 Pollinator walls/vertical 0.07 8
EcoServR:
CHO0103: Carbon
Pollinator walls/vertical storage (tC) Rank
St Johns GW 0.11 1
Parr St GW 0.08 2
L1 GW 0.04 3
EcoServR: CH0104: Carbon sequestration (tCO2e)
ranked EcoServR: CHO010
NBS NBS Carbon sequestration | Rank
lacl7 Green filter area -0.87 1
lac8 SuDs & Rain Garden -0.83 2
lac6 cooling trees -0.62 3

GREEN
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lac5 shade trees -0.45 4
lac4 Urban catchment forestry -0.13 5
lacl3 Pollinator walls/vertical -0.04 6
lacl4 Pollinator roofs -0.01 7
lacl12 Pollinator verges and space
lacl6 Floatinggardens
EcoServR: CH0104: Carbon sequestration (tCO2e)
Carbon sequestratior|
Pollinator walls/vertical | (tCO2e) Rank
St Johns GW -0.05 1
Parr St GW -0.04 2
L1 GW -0.02 3
QUANTITATIVE DATA SUMMARY
CHO0105: Temperature Decrease
CHO0105 Pre-Intervention PostIntervention % Change
n_ob n_site n_ob

NBS inter_code S 5 estimate sd 5 n_sites | estimate sd % Change | Rank

Strand  Tree
LAc4 SuDS 1 1 16.3 3 1 4.7 2.8 -70.9 1

Stafford St
LAC17 TREES 7 4 2.0 1.2 11 4 3.4 3.5 64.5 2
LAc13 Parr St GW 16 6 0.8 1.8 27 5 2.7 2.5 226.4 3
LAC5 Shade_TREES 24 10 5.5 2.9
LAC6 Cooling_ TREEY 43 18 7.2 4.4

Upper Pitt St
LAC8 RG 5 1 6.2 3.7
LAc12 Baltic POLL 2 2 6.3 0.7

Cornwallis St
LAc12 POLL 1 1 9.0
LAc12 Park Lane POL] 2 1 6.4 1.4
LAc13 L1 GW 12 3 5.8 3.5
LAc13 St Johns GW 11 4 0.0 1.9 33 5 3.1 3.0
LAc14 Royal Court GR 22 5 2.6 2.9
LAc17 Lime St TREES] 1 1 6.5

URBAN GreenUP
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EcoServR: CHO10Bbemperature reduction

ranked NBS NBS Name % Change Rank
lacl12 Pollinator verges and spaces 76.3 1
lac5 shade trees 59.7 2
lac6 cooling trees 46.7 3
lac17 Green filter area 44.7 4
lac4 Urban catchment forestry 24.2 5
lac13 Pollinator walls/vertical 3.0 6
lac8 SuDs & Rain Garden 0.2 7
lacl6 Floating gardens 0.0 8
lac14 Pollinator roofs

EcoServR: CH0106: Temperature reduction
Pollinator walls/vertical radius (m) % Change Rank
L1 GW 20 5.30
Parr St GW 20
St Johns GW 20
L1 GW 100 0.72
Parr St GW 100
St Johns GW 100

EcoServR: CH0204: Water slowed down

ranked NBS NBS % Change Rank
lac12 Pollinator verges and spaces 11.2 1
lacl6 Floating gardens 7.3 2
lac6 cooling trees 2.3 3
lac17 Green filter area 1.5 4
lac5 shade trees 1.0 5
lac4 Urban catchment forestry 0.0 6
lac14 Pollinator roofs 0.0 6

* %
* 4 %
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lac13 Pollinator walls/vertical -1.0 7
lac8 SuDs & Rain Garden -10.2 8
EcoServR: CH0204: Water slowed down
Pollinator walls/vertical radius (m) % Change | Rank
L1 GW 20 -2.6
Parr St GW 20
St Johns GW 20
EcoServR: CH0204: Water slowed down

Pollinator walls/vertical radius (m) % Change | Rank
Parr St GW 100 0.0 1
L1 GW 100 -0.4 2
St Johns GW 100

EcoServR: CH0403: Green Space Accessibility
NBS | NBSName households population Rank
lac5 | shade trees 3413 5817 1
lac6 | cooling trees 2910 5031 2
lac17 | Green filter area 2538 4409 3
lac12 | Pollinator verges and spaces 1314 2651 4
lac8 | SuDs & Rain Garden 1161 2491 5
lac13 | Pollinator walls/vertical 922 1580 6
lac14 | Pollinator roofs 764 1247 7
lac4 | Urban catchment forestry 454 670 8
lac16 | Floating gardens 306 545 9

EcoServR: CH0403: Green Space Accessibility

Pollinator walls/vertical households | population | Rank
Parr St GW 1422 2557 1
St Johns GW 806 1307 2

* %

* 4 X

* p
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L1 GW 538 877 ‘ 3 ‘

QUANTITATIVE DATA SUMMARY
CHO0410: Pollinator Count

NBS NBS Name % Change Rank
LAc8 | SuDs & Rain Garden 448.6 1
LAc12 | Pollinator verges and spaces 286.6 2
LAc16 | Floating gardens -60.0 3

LAc13 | Pollinator walls/vertical

QUANTITATIVE DATA SUMMARY
CHO0410: Pollinator
Count Pre-Intervention PostIntervention % Change
n_site n_ob n_site estimat

NBS inter_code n_obs | s estimate | sd S S e sd % Change | Rank
LAc12 Bott SP Aig Dr POL| 3 1 0.3 0.6 7 1 34 2.2 928.6 1
LAc8 Upper PittSt RG 6 1 2.3 2.1 3 1 22.3 | 19.3 857.1 2
LAc12 Strand POLL 4 1 3.3 2.9 6 1 29.3 | 24.3 802.6 3
LAc12 Park Lane POLL 3 1 2.0 3.5 7 1 12.4 | 11.6 521.4 4
LAc12 Top SP Aig Dr POL 4 1 3.8 2.2 2 1 10.5 0.7 180.0 5
LAc12 Ullet Rd POLL 3 1 5.3 8.4 5 1 12.2 | 13.2 128.8 6
LAc12 Baltic Hub POLL 4 1 11.0 7.7 2 1 20.0 | 15.6 81.8 7
LAC8 Lower SuDS 4 1 6.8 54 11 1 9.5 | 11.7 40.1 8
LAc12 Lower SuDS POLL 4 1 6.8 54 11 1 9.5 | 11.7 40.1 9
LAc12 Cornwallis St POLL 10 1 5.2 9.0 3 1 3.0 5.2 -42.3 10
LAC16 SPL FI 2 1 2.5 2.1 1 1 1.0 -60.0 11
LAcl2 | Wapping POLL 5 1 2.6 5.8 2 1 10| 1.4 61.5 12
LAc12 Princes Av POLL 7 1 149 | 21.2

Princes roundabt
LAc12 POLL 5 1 2.8 5.7

Top SP roundabt
LAc12 POLL 1 1 1.0
LAc13 L1 GW 2 1 12.0 | 15.6
LAc13 Parr St GW 1 1 0.0 12 1 6.3 9.7
LAc13 St Johns GW 10 1 1.9 2.7
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LAc16 Wapping Fl | 1 ‘ 1 ‘ 3.0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ |

QUANTITATIVE DATA SUMMARY

CHO0410: Pollinator Diversity

NBS NBS Name % Change Rank
LAc12 | Pollinator verges andpaces 77.7 1
LAc8 | SuDs & Rain Garden 41.8 2
LAc16 | Floating gardens -60.0 3
LAc13 | Pollinator walls/vertical

QUANTITATIVE DATA SUMMARY
CHO0410: Pollinator
Diversity PreIntervention Postlntervention % Change
n_site n_ob n_site
NBS inter_code n_obs | s estimate | sd S S estimate | sd % Change | Rank
Bott SP Aig Dr
LAc12 POLL 3 1 0.3 0.6 7 1 1.7 0.8 414.3 1
LAc12 Park Lane POLL 3 1 1.0 1.7 7 1 2.9 2.5 185.7 2
LAc8 Upper Pitt St RG 6 1 1.2 1.0 3 1 23| 21 100.0 3
LAc12 Strand POLL 4 1 1.3 1.0 6 1 2.5 2.2 100.0 4
Top SP Aig D
LAc12 POLL 4 1 2.3 0.5 2 1 3.0 0.0 33.3 5
LAc12 Baltic Hub POLL 4 1 3.8 1.0 2 1 4.5 0.7 20.0 6
LAc12 Ullet Rd POLL 3 1 1.0 1.0 5 1 1.2 1.3 20.0 7
LAC8 Lower SuDS 4 1 2.5 2.1 11 1 2.1 1.7 -16.4 8
Lower SuDS|
LAc12 POLL 4 1 2.5 2.1 11 1 2.1 1.7 -16.4 9
LAC12 Wapping POLL 5 1 0.6 1.3 2 1 05| 07 -16.7 10
Cornwallis St
LAc12 POLL 10 1 1.7 2.6 3 1 1.0 1.7 -41.2 11
LACc16 SPL FI 2 1 2.5 2.1 1 1 1.0 -60.0 12
LAc12 Princes Av POLL 7 1 16| 1.6
Princes roundabt
LAc12 POLL 5 1 0.8 1.3
Top SP roundabt
LAc12 POLL 1 1 1.0
LAC13 L1 GW 2 1 20| 14
LAc13 Parr St GW 1 1 0.0 12 1 1.3 1.2
LAc13 St Johns GW 10 1 11| 1.4
LACc16 Wapping FI 1 1 1.0

URBAN GreenUP
GA n°730426 ‘ URBAN| JP

GREEN




D5.4 NBS implementation conclusions and recommendations. Final NB 252/ 420
catalogue Annex

EcoServRCH0410: Pollinator increase
NBS | NBS Name % Change Rank
lac14| Pollinator roofs 23.13 1
lac13| Pollinator walls/vertical 12.78 2
lac16| Floating gardens 7.08 3
lac17| Green filter area 1.78 4
lac6é | cooling trees 1.74 5
lac12| Pollinator verges and spaces 1.73 6
lac8 | SuDs & Rain Garden 1.17 7
lac4 | Urban catchment forestry 0.70 8
lac5 | shade trees 0.22 9

EcoServR: CH0410: Pollinator increase
Pollinator walls/vertical % Change Rank
St Johns GW 21.05 1
L1 GW 16.83 2
Parr St GW 0.47 3
EcoServRCH0410: Pollinator increase
Pollinator walls/vertical radius (m) | % Change | Rank
St Johns GW 20 24.43 1
L1 GW 20 19.95 2
Parr St GW 20 0.78 3
EcoServR: CH0410: Pollinator increase
Pollinator walls/vertical radius (m) | % Change Rank
St Johns GW 100 17.66 1
L1 GW 100 13.71 2
Parr St GW 100 0.15 3
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QUANTITATIVE DATA SUMMARY
CHO0411: Plant Count

NBS NBS Name % Change Rank
LAc13 | Pollinator walls/vertical 1108.3 1
LAc12 | Pollinator verges and spaces 77.4 2
LAc8 SuDs & Rain Garden 68.4 3
LAc16 | Floating gardens 33.3 4

QUANTITATIVE DATA SUMMARY
CHO0411: Plant Coun PreIntervention PostIntervention % Change
n_site n_ob n_site %
NBS inter_code n_obs | s estimate sd S S estimate sd Change | Rank
LAc13 Parr St GW 1 1 1.0 12 1 12.1 4.7 1108.3 1
LAc12 Strand POLL 4 1 3.3 0.5 6 1 12.3 3.7 279.5 2
LAc12 Park Lane POLL 3 1 4.3 2.3 7 1 9.6 5.5 120.9 3
LAcl2 | Wapping POLL 5 1 44| 23 2 1 90| 42 104.5 4
LACc8 Upper Pitt St RG 6 1 4.2 2.6 3 1 7.7 2.3 84.0 5
LAc12 Baltic Hub POLL 4 1 7.3 2.5 2 1 115 0.7 58.6 6
LAc8 Lower SuDS 4 1 1.3 0.5 11 1 1.9 0.5 52.7 7
LAc12 Lower SuDS POLL| 4 1 1.3 0.5 11 1 1.9 0.5 52.7 8
LAc12 Bott SP Aig Dr POL| 3 1 1.3 0.6 7 1 2.0 0.0 50.0 9
LAc12 Top SP Aig Dr POL 4 1 1.5 0.6 2 1 2.0 0.0 33.3 10
LAC16 SPL FI 2 1 1.5 0.7 1 1 2.0 33.3 11
LAc12 Ullet Rd POLL 3 1 1.7 0.6 5 1 1.8 0.4 8.0 12
LAc12 Cornwallis St POL| 10 1 5.6 2.3 3 1 5.0 1.0 -10.7 13
LAc12 Princes Av POLL 7 1 1.9 0.4
Princes roundabt
LAc12 POLL 5 1 1.4 0.5
Top SP roundabt
LAc12 POLL 1 1 2.0
LAC13 L1 GW 2 1 2.0 0.0
LAc13 St Johns GW 10 1 12.4 3.2
LAC16 Wapping FI 1 1 4.0

QUANTITATIVE DATA SUMMARY

CHO0411: Plant diversity

NBS NBS Name % Change Rank

URBAN GreenUP
GA n°730426 ‘ URBAN| JP

GREEN




D5.4 NBS implementation conclusions and recommendations. Final NB 254/ 420
catalogue Annex

LAc13 | Pollinator walls/vertical 541.7 1
LAc12 | Pollinator verges and spaces 55.0 2
LAc8 SuDs & Rain Garden 52.4 3
LAcl16 | Floating gardens 0.0 4

QUANTITATIVE DATA SUMMARY
CHO0411: Plant
diversity PreIntervention PostIntervention % Change
n_site n_site %
NBS inter_code n_obs | s estimate sd n_obs | s estimate | sd Change | Rank
LAc13 Parr St GW 1 1 1.0 12 1 6.4 2.4 541.7 1
LAc12 Park Lane POLL 3 1 2.7 0.6 7 1 6.3 3.5 135.7 2
LAc12 Strand POLL 4 1 3.3 0.5 6 1 7.5 2.1 130.8 3
LAc12 Wapping POLL 5 1 3.0 1.6 2 1 5.5 0.7 83.3 4
LAc12 Bott SP Aig Dr POL 3 1 1.0 0.0 7 1 1.7 0.5 71.4 5
LACc8 Upper Pitt St RG 6 1 3.2 1.6 3 1 5.3 1.2 68.4 6
LACc12 Top SP Aig Dr POL| 4 1 1.3 0.5 2 1 2.0 0.0 60.0 7
LAc12 Baltic Hub POLL 4 1 3.8 1.5 2 1 5.5 0.7 46.7 8
LACc8 Lower SubDS 4 1 1.0 0.0 11 1 1.4 0.5 36.4 9
LAc12 Lower SuDS POLL 4 1 1.0 0.0 11 1 1.4 0.5 36.4 10
LAC16 SPL FI 2 1 1.0 0.0 1 1 1.0 0.0 11
LAc12 Cornwallis St POLL 10 1 4.7 1.3 3 1 3.3 0.6 -29.1 12
LAc12 Ullet Rd POLL 3 1 1.7 0.6 5 1 1.0 0.0 -40.0 13
LAc12 Princes Av POLL 7 1 1.3 0.5
Princes  roundabt
LAc12 POLL 5 1 1.2 0.4
Top SP roundab
LAc12 POLL 1 1 1.0
LAC13 L1 GW 2 1 2.0 0.0
LAc13 St Johns GW 10 1 7.4 1.8
LAC16 Wapping FI 1 1 2.0

QUANTITATIVE DARAJMMARY
CHO0412: Flower Count

NBS NBS Name % Change Rank

LAc12 Pollinator verges and spaces 510.8 1
LAc8 SuDs & Rain Garden 328.7 2
LAc13 Pollinator walls/vertical 228.8 3
LAC16 Floating gardens -10.8 4
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QUANTITATIVE DATA SUMMARY
CHO0412: Flower
Count PreIntervention PostIntervention % Change
n_o n_sit n_o n_sit %
NBS | inter_code bs es estimate sd bs es estimate sd Change Rank
LAc
12 Bott SP Aig Dr POLL 3 1 28.0 14.8 7 1 528.1 935.8 1786.2 1
LAC
12 Park Lane POLL 3 1 37.3 24.9 7 1 401.3 470.9 974.9 2
LAC
12 Strand POLL 4 1 67.0 23.6 6 1 565.3 411.1 743.8 3
LAc
8 Lower SuDS 4 1 37.0 23.9 11 1 267.5 205.8 623.1 4
LAc
12 Lower SuDS POLL 4 1 37.0 23.9 11 1 267.5 205.8 623.1 5
LAC
13 Parr St GW 1 1 50.0 12 1 164.4 190.8 228.8 6
LAc
12 Cornwallis St POLL 10 1 84.8 124.6 3 1 233.3 182.4 175.2 7
LAc
12 Top SP Aig Dr POLL 4 1 660.3 | 1043.5 2 1 1487.5 1594.5 125.3 8
LAC
12 Wapping POLL 5 1 196.6 293.5 2 1 319.0 161.2 62.3 9
LAC
12 Ullet Rd POLL 3 1 170.7 246.3 5 1 269.4 92.6 57.9 10
LAc
12 Baltic Hub POLL 4 1 326.0 178.6 2 1 483.0 521.8 48.2 11
LAC
8 Upper Pitt St RG 6 1 94.8 58.7 3 1 127.3 42.1 34.3 12
LAC
16 SPL FI 2 1 115.5 92.6 1 1 103.0 -10.8 13
LAc
12 Princes Av POLL 7 1 402.3 563.9
LAc | Princes  roundabt
12 POLL 5 1 98.2 144.5
LAc | Top SP roundabt
12 POLL 1 1 135.0
LAC
13 L1 GW 2 1 206.0 217.8
LAc
13 St Johns GW 10 1 378.2 368.5
LAc
16 Wapping FI 1 1 162.0

QUANTITATIVE DATA SUMMARY
CHO0502: PM 2.5

NBS NBS Name % Change Rank
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LAc8 SuDs & Rain Garden -62.6 1

LAc14 | Pollinator roofs -57.3 2

LAc4 Urban catchment forestry -49.3 3

LAc17 | Green filter area -13.8 4

LAc13 | Pollinator walls/vertical -7.4 5

LAc12 | Pollinator verges and spaces 9.0 6

QUANTITATIVE DATA SUMMARY
CHO0502:PM 2.5 PreIntervention PostIntervention % Change
n_ob | n_site n_ob | n_site

NBS inter_code S S estimate sd 5 S estimate sd % Change| Rank
Upper Pitt St

LAc8 RG 30 2 9.9 | 139 2 2 20| 00 -79.8 1
Royal Court

LAcl4 | GR 2 1 26.0 8.5 35 1 111 | 75 57.3 2
Strand  Tree

LAc4 Subs 110 4 11.7 | 131 40 4 6.0 | 6.1 -49.3 3

LAc8 Upper SuDS 18 2 9.2 5.5 22 2 5.0 3.0 -45.3 4

LAc13 | Parr St GW. 15 1 11.0 7.1 42 2 68| 7.6 -37.9 5

LAc13 St Johns GW 29 2 15.6 8.5 47 5 99 | 6.8 -36.3 6

LAcl17 Lime St TREE 86 3 10.0 8.3 10 3 68| 7.2 -31.9 7
Stafford St

LAcl7 | TREES 50 2 8.1 6.5 18 2 84| 75 4.3 8
Cornwallis St

LAcl2 | POLL 33 1 8.3 7.7 3 1 9.0 | 56 8.8 9
Bott SP Aig Dr

LAcl2 | POLL 24 1 7.3 5.9 2 1 8.0 | 28 9.1 10

LAc13 | L1GW 30 3 5.3 2.8 70 7 81| 87 52.0 11

QUANTITATIVE DARAJIMMARY
CHO0503: PM 10

NBS NBS Name % Change Rank

LAc14 | Pollinator roofs -49.3 1

LAc4 Urban catchment forestry -36.7 2

LAc8 SuDs & Rain Garden -27.7 3

LAc13 | Pollinator walls/vertical -14.1 4

LAc17 | Green filter area 30.2 5

LAc12 | Pollinator vergesind spaces 32.8 6

QUANTITATIVE DATA SUMMARY
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CHO0503: PM 10 Pre-Intervention PostIntervention % Change
n_site n_site % Ran

NBS inter_code n_obs | s estimate sd n_obs S estimate sd Change | k
Royal Court

LAc14 GR 2 1 37.5 7.8 35 1 19.0 8.9 -49.3 1
UpperPitt St

LAc8 RG 30 2 16.7 15.8 2 2 10.5 0.7 -37.1 2
Strand Tree

LAc4 SuDS 110 4 19.6 14.5 40 4 12.4 9.5 -36.7 3

LAc13 Parr St GW 15 1 19.0 9.1 42 2 12.4 7.5 -34.8 4

LAc13 St Johns GW| 29 2 24.0 11.7 47 5 16.0 8.6 -33.5 5

LAc8 Upper SuDS 18 2 16.8 5.9 22 2 13.7 7.7 -18.2 6
Lime St

LAc17 TREES 86 3 18.6 12.8 10 3 21.7 15.8 16.7 7

LAc13 L1 GW 30 3 13.0 6.8 70 7 16.4 11.2 26.0 8
Bott SP Aig

LAc12 Dr POLL 24 1 15.0 9.0 2 1 19.5 9.2 30.0 9
Cornwallis

LAc12 St POLL 33 1 14.8 8.8 3 1 20.0 7.0 35.5 10
Stafford St

LAc17 TREES 50 2 145 74 18 2 20.8 174 43.7 11

QUANTITATIVE DATA SUMMARY
CHO0504: NO2
NBS NBS Name % Change Rank
LAc14 | Pollinator roofs -25.8 1
LAc8 | SuDs & Rain Garden -19.8 2
LAc13 | Pollinator walls/vertical -15.5 3
LAc4 Urban catchmenforestry -13.7 4
LAcl7 | Green filter area -8.1 5
LAc12 | Pollinator verges and spaces -7.9 6

QUANTITATIVE DATA SUMMARY

CHO0504: NO2 PreIntervention PostIntervention % Change
n_ob | n_sit n_ob | n_sit

NBS | inter_code | s es estimate sd s es estimate sd % Change | Rank

LAc

13 Parr St GW 85 5 30.6 6.8 112 5 25.6 5.0 -16.3 1

LAc | St  Johns

13 GW 29 2 39.0 12.9 36 2 32.7 11.2 -14.7 2

LAc

13 L1 GW 89 3 38.8 8.7 17 3 39.1 8.3 5.2 3
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EcoServR: CHO511: Air quality improvements
NBS NBS Name % Change Rank
lac14 Pollinatorroofs 31.2 1
lac17 Green filter area 16.3 2
lac13 Pollinator walls/vertical 15.0 3
lacl12 Pollinator verges and spaces 10.5 4
lac6 cooling trees 8.4 5
lac5 shade trees 14 6
lacl6 Floating gardens 0.1 7
lac8 SuDs & Rain Garden -1.6 8
lac4 Urbancatchment forestry
EcoServR: CHO511: Air quality improvements

Pollinator walls/vertical % Change Rank
St Johns GW 54.45 1
Parr St GW 5.49 2
L1 GW 0.00 3

EcoServR: CHO511: Air quality improvements
Pollinator walls/vertical radius (m) % Change Rank
L1 GW 20 0.0
Parr St GW 20
St Johns GW 20

EcoServR: CHO511: Air quality improvements
Pollinator walls/vertical radius (m) % Change Rank
St Johns GW 100 54.5 1
Parr St GW 100 55 2
L1 GW 100 0.0 3
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The ranked data tables abogbow a variety of effects of this NBS on the various KPlIs.

Modelling results showed positive influences on carbon stored, temperature redu
green space accessibility, pollination capacity, and value of air pollution improventei!
not for water sbwed. For instancehe EcoServR model showed all green walls as hav
carbon storage capacity, with St Johns green wall as having the most important effect

Quantitative data results showed positive influences on pollinators, plant diversitficad
resources, as well as levels of Nitrogen dioxdd Particulate matter (PM2.5 and PM10).

A high order of ranking as opposed to other NBS were found for

9 Pollinator increas¢modelled) particularly for the larger St Johns green wall, bot
at 20and 100m radiiHowever, the quantitative data showed inconclusive result
Plant count and diversity, particularly for the Parr Street green wall

Floral abundance, where the Parr Street green wall did best out of the green w
although these results we not as high as for the horizontal planted areas

9 Air quality improvements (modelled), particularly shown by St Johns green wa

)l
1

Lower rankings were found for:

9 Carbon storage, although larger walls provided more carbon storage

9 Carbon sequestration, alttugh larger walls provided more carbon sequestratior

9 Temperature reduction, with LiverpoolOne green wall providing more at closer
radii,

9 Green space accessibility, with the Parr Street green wall demonstrating the

benefit

Pollinator counts and diversss.

Particulate matter 2.5 and 10, with positive influences especially for Parr Stree

St Johns green walls

1 Nitrogen dioxide, with the Liverpool One green wall showing a slight negative
influence, but this may be accounted for by other external feto

= =

Thehighest percentage changes creating a positive effect werthéoBaltic area Parr Stres
green wall plant counts and diversity, although all green walls did well for these biodiv
measures.

Example plots of biodiversity data associateith the green walls. Please see portal (!
note below) for further plot examples.

* %
* 4 *

GREEN
——

ot URBAN GreenUP
* p % GA n°730426 i!ii URBAN | JP



D5.4 NBS implementation conclusions and recommendations. Final NB 260/ 420
catalogue Annex

A2RAOSNBEAGE | aa20Al

e e L T

Pebran
Butsoten
Parwry Manay boa
B Aviacaae Sakmary ee
' B Astsnssss o ™
E B Amsisiane ] [
- B Combaomin Smal v
1 Baxtugmame Bty v
O e
[y
Corwr
Plant snd irmect dtvers fty ot ared soousd Parr S¢ GW
it m——ay Vo o oy 0w e o
Pemas
"o v—
Fanvy ey .
: e vty -
» PR T Ny
] B Conseses Masn by
N Gvacess " S0 e
Pogrecves Bolriy mae
o Downe.
! Duenty
Db

{6 W2Ky& DNBSYy 21ttt Aa OReasd yhd = NEWSR2OL ¥ I

DNJ o D
- f A Y LINE ¢
Ot SI NJ
NB Jdzf | a2y

Pz

URBAN GreenUP

>
GA n°730426 ﬂi URBAN| JP




D5.4 NBS implementation conclusions and recommendations. Final NB 261/ 420
catalogue Annex

Overall, all the green walls did well for floral abundance and plant diversities, althoug
so well for pollinator levels (quantitative), although the hpgtential was shown by the hig
modelled pollinator capacities. The larger area green walls showed greater be
particularly the Parr St green wall. The Liverpool One green wall had some irrigatic
hence drying out problems, so this may haveetid the data obtained.

For individual interventions and effects on the KPIs and other plots and reports, ple:
portal: https://ecoservr.shinyapps.io/UrbanGreenUP (Username: ugu; Password: |
Please see individual KPI reports for overakssaents of the interventions on each |
performance indicator.

Please note that all data discussed within these reports do not account for other e
factors, such as traffic levels, Covid lockdowns, wind direction, etc. Further data analy
be required for greater accuracy in the assessment of the benefits of these-batae
solutions.

2.14.2Conclusions and recommendations.

Regarding the implementation process

Barriers encountered during theNBS implementation process and how they have been
addressed.

Technical barriers How they have been addressed

St Johnscg structural issues with weigt Additional steel supports
bearing

Fire calculations needed at Parr Stre
following procurement challenge and chan
in the law

Specialist appointed

Solar panel and materials issues with sn

pillars Delayed works on site

Economical barriers How they have been addressed

Additional costs for st Johns extra support Projectcontingency budget

Additional costs for Parr st during covid a Project contingency budget
additional fire calculations

Social barriers How they have been addressed

* %
* 4 *
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Intermittent delivery of smart pillars due t
furlough/covid

Environmental (including COVID)

Delayedworks due to social distancing al
furlough etc

Regarding the operation process

Consultation with residents

How they have been addressed

Delayed works on site

Barriers encountered during théN\BS implementation process and how they have been

addressed.

Technical barriers

How they have been addressed

Solarpanels on smart pillars insufficient ¢ Applicationfor UMSUG code to connect

cloudy days

Plant failures on smart pillars several time

Some minor vandalism to Parr St wall

Some plant deaths and mildew at Parr St v

Loss of plants at Liverpool ONE due
irrigation failure

Economical barriers

Price of steel increased for Liverpool O
wall

Social barriers
None
Environmental (including COVID)

Long drawn outinstallation of pillars witr
poor after care

street lighting, but took too long to b
operational

Contractor to replant

Replacement planting

Replacement planting and eco treatments

Replanted and new

installed

irrigation  syste

How they have beeaddressed

Accommodated through competitive quote
and contingency

How they have been addressed

How they have been addressed

Replanted by contractor on several ocassi

* X %

* %
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2.15Lac 14 Pollinator roof

RELATERPI CODE NBSNAME PARTNER(¢

CH0103CHO0104 CHO0105CH0111CH0212; CHO40: Lac 14 Pollinato LIV/UoL/CF
CHO0410; CHO0411; CHO0412; CHO4180501 CHO502 roof

CHO0503; CH0504; CHO50310508 CHO509CHO0510

CHO0511CHO0512CH0513CH0602; CHO705; CHO8!I

CHO0904; CH1002; CH1004; CH1005;

CITY DATE Ol
IMPLEMENTATION

LIV June 2019

2.15.1Results and Discussion

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

Location pollinatoroof number 14

@
o
o o
qaﬁ’
&
@
0

000000000
Polers -

(alalolsTe]

FOL T

Image pollinator roof
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The pollinator roof site was called Royal Count GR as in the tables below.

The summary table below shows the influence of the NBS on the different KPIs, as ¢
and individually. These are colecwded as geen for positive, orange for inconclusive
unknown and red for negative influences. The further tables below are the known r
relating to this particular NBS for each KPI, ranked in order of importaBoeieeconomic
data could not be separateslfficiently in order to assess the influences of individual NE
are not included.

If overall effect | If NBS

Challenge| KPI KPINAME Weight ﬁ;(;”tz“’f)’:siﬁir\‘fe ﬁ]‘;lsu'g‘r’]ig |
effect on KPI KPI

01 CHO0103 CARBON STORH 4.0 | yes yes

01 CHO0104 CARBON SEQUESTRAT 4.0 | yes yes

01 CHO0105 TEMPERATURE DECRE] 4.0 | yes

01 CHO0106 TEMPERATURE REDUCTION (PROJE 45 | yes

01 CH0108 HEATWAVE RIS 2.7 | yes

01 CHO0111 SPECIES MOVEME 4.6 | Inconclusive

02 CHO0201 RUNOFF COEFFICIE 3.3 | yes

02 CHO0204 WATER SLOWED DOWN FROM SEWER S yes yes

02 CHO0207 NUTRIENT ABATEMENT (Chemical Oxyg%noDDt? IneamaEie

02 CH0209 NUTRIENT ABATEMENT (Total Solids, Inconclusive

02 CHO0211 WATER REMOVED FROM THE WPRERTMEN yes

02 CHO0212 SAVINGS IN TREATMENT OF STORM 4.0 | yes

04 CHO0403 GREEN SPACE ACCESSIH 45 | yes yes

04 CHO0404 GREEN INFRASTRUCTURE CONNE( 45 | yes

04 CHO0410 POLLINATOR SPECIES INCR 5.0 | yes yes

URBAN GreenUP
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04 CHO0411 PLANT SPECIEEREASH 5.0 | yes
04 CH0412 FLORAL RESOURCES INCR 5.0 | yes
04 CH0413 INSECTIVORE INCRE 3.8 | yes
DEATHS RELATED TO POLLUTION

05 EHoe0T CONTAMINATION 42| Yes
05 CHO0502 ANNUAL MEAN LEVELS OF FINE PM2.5 PART] 3.7 | yes yes
05 CHO0503 ANNUAL MEAN LEVELS OF FINE PM10 PART| 3.7 | yes yes
05 CHO0504 NOx TREND 3.7 | yes yes
05 CHO0505 Sox TREND 3.7 | yes

Runoff Mitigation/ Mitigation through cooling and
e Colvee sequestration 3.0 | YeS
05 CHO0509 Energy savingg 3.0 | yes
05 CHO0510 Increase in property valug 3.0 | yes
05 CHO0511 Value of air quality improvementg 3.0 | yes yes
05 CHO0512 Value of air pollution reduction! n/a

Total monetary value of urban forests including ¢
05 CH0513 quality 30| ves
06 CH0602 BENEFITS FRONTERVENTION 3.5 | yes
07 CH0702 CITIZEN PERCEPTI 3.5 | yes
07 CH0703 SOCIAL LEARNIN 35 | yes
07 CH0705 ENGAGEMENT WITH N 35 | yes
08 CH0801 CRIME REDUCTlC! yes
09 CH0902 WALKING AREA INCRE/ 3.0 | yes
09 CHO0903 CYCLING AREA INCRE 3.0 | Inconclusive
09 CH0904 HEALTH QUALITY PERCEP] 35 | yes
10 CH1002 JOB CREATIO| yes
10 CH1004 LAND AND PROPERTY PRICE CH yes
10 CH1005 NEW BUSINESS yes

EcoServR:

Ranked CHO0103: Carbo
NBS NBS name storage (tC) Rank
lac4 Urban catchment forestry 13.41 1
lac1l7 Green filter area 13.41 1
lac6 cooling trees 9.52 2
lac12 Pollinator verges and spaces 8.87 3
lach shade trees 7.10 4
lac8 SuDs & Rain Garden 0.75 5
lacl4 Pollinator roofs 0.24 6
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lacl6 Floating gardens 0.10 7
lac13 Pollinator walls/vertical 0.07 8
EcoServR: CH0104: Carbon sequestration (tCO2e)
ranked EcoServR: CHO010
NBS NBS Carbon sequestration | Rank
lac17 Green filter area -0.87 1
lac8 SuDs & Rain Garden -0.83 2
lac6 cooling trees -0.62 3
lac5 shade trees -0.45 4
lac4 Urban catchment forestry -0.13 5
lac13 Pollinator walls/vertical -0.04 6
lac14 Pollinator roofs -0.01 7
lacl12 Pollinator verges and space
lacl6 Floating gardens
QUANTITATIVE DATA SUMMARY
CHO0105: TemperaturBecrease
CHO0105 PreIntervention PostIntervention % Change
n_ob n_site n_ob

NBS inter_code S S estimate sd S n_sites | estimate sd % Change | Rank

Strand Tree
LAc4 SubDS 1 1 16.3 3 1 4.7 2.8 -70.9 1

Stafford St
LAC17 TREES 7 4 2.0 1.2 11 4 3.4 3.5 64.5 2
LAc13 Parr St GW 16 6 0.8 1.8 27 5 2.7 2.5 226.4 3
LAC5 Shade_TREES 24 10 55 2.9
LAC6 Cooling_ TREE{ 43 18 7.2 4.4

Upper Pitt St
LAC8 RG 5 1 6.2 3.7
LAc12 Baltic POLL 2 2 6.3 0.7

Cornwallis St
LAc12 POLL 1 1 9.0
LAc12 Park Lane POL 2 1 6.4 1.4
LAc13 L1 GW 12 3 5.8 3.5
LAc13 St Johns GW 11 4 0.0 1.9 33 5 3.1 3.0

URBAN GreenUP
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LAc14 Royal Court GR 22 5 2.6 2.9

LAcl17 Lime St TREES| 1 1 6.5

EcoServR: CH0204: Water slowed down

ranked NBS NBS % Change Rank

lacl12 Pollinator verges and spaces 11.2 1
lacl6 Floating gardens 7.3 2
lac6 cooling trees 2.3 3
lac17 Green filter area 1.5 4
lac5 shade trees 1.0 5
lac4 Urban catchment forestry 0.0 6
lac14 Pollinator roofs 0.0 6
lac13 Pollinator walls/vertical -1.0 7
lac8 SuDs & Rain Garden -10.2 8

EcoServR: CH0403: Green Space Accessibility

NBS | NBS Name households population Rank
lac5 | shade trees 3413 5817 1
lac6 | cooling trees 2910 5031 2
lac17 | Green filter area 2538 4409 3
lac12 | Pollinator verges and spaces 1314 2651 4
lac8 | SuDs & Rain Garden 1161 2491 5
lac13 | Pollinator walls/vertical 922 1580 6
lac14 | Pollinator roofs 764 1247 7
lac4 | Urban catchment forestry 454 670 8
lac16 | Floatinggardens 306 545 9

EcoServR: CH0410: Pollinator increase

NBS | NBS Name % Change Rank
lac14 | Pollinator roofs 23.13 1
lac13| Pollinator walls/vertical 12.78 2

* %
* 4 *
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lac16| Floating gardens 7.08 3

lacl7| Green filter area 1.78 4

lac6é | cooling trees 1.74 5

lac12| Pollinator verges and spaces 1.73 6

lac8 | SuDs & Rain Garden 1.17 7

lac4 | Urban catchment forestry 0.70 8

lac5 | shade trees 0.22 9

QUANTITATIVE DATA SUMMARY
CHO0502: PM 2.5

NBS NBS Name % Change Rank

LAc8 SuDs & Rain Garden -62.6 1

LAc14 | Pollinatorroofs -57.3 2

LAc4 Urban catchment forestry -49.3 3

LAc17 | Green filter area -13.8 4

LAc13 | Pollinator walls/vertical -7.4 5

LAc12 | Pollinator verges and spaces 9.0 6

QUANTITATIVE DATA SUMMARY
CHO0502: PM 2.5 PreIntervention PostIntervention % Change
n_ob | n_site n_ob | n_site

NBS inter_code S S estimate sd S 5 estimate sd % Change| Rank
Upper Pitt St

LAC8 RG 30 2 9.9 13.9 2 2 20| 0.0 -79.8 1
Royal Court

LAcl4 | GR 2 1 26.0 8.5 35 1 11.1| 7.5 57.3 2
Strand  Tree

LAc4 SuDS 110 4 11.7 | 131 40 4 6.0 | 6.1 -49.3 3

LAC8 Upper SuDS 18 2 9.2 5.5 22 2 50| 3.0 -45.3 4

LAc13 | Parr St GW 15 1 11.0 7.1 42 2 68| 7.6 -37.9 5

LAc13 St Johns GW 29 2 15.6 8.5 47 5 99 | 6.8 -36.3 6

LAc17 | Lime St TREE 86 3 10.0 8.3 10 3 68| 7.2 -31.9 7
Stafford St

LAcl7 | TREES 50 2 8.1 6.5 18 2 84| 75 4.3 8
Cornwallis St

LAcl2 | POLL 33 1 8.3 7.7 3 1 9.0 | 56 8.8 9
Bott SP Aig Dy

LAcl2 | POLL 24 1 7.3 5.9 2 1 8.0 | 2.8 9.1 10

LAc13 | L1GW 30 3 5.3 2.8 70 7 81| 87 52.0 11

URBAN GreenUP
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QUANTITATIVE DATA SUMMARY
CHO0503: PM 10
NBS NBS Name % Change Rank
LAc14 | Pollinator roofs -49.3 1
LAc4 Urban catchment forestry -36.7 2
LAC8 SuDs & Rain Garden -27.7 3
LAc13 | Pollinator walls/vertical -14.1 4
LAcl7 | Green filter area 30.2 5
LAc12 | Pollinator verges and spaces 32.8 6

QUANTITATIVE DATA SUMMARY

CHO0503:PM 10 Pre-Intervention PostIntervention % Change
n_site n_site % Ran

NBS inter_code n_obs | s estimate sd n_obs S estimate sd Change | k
Royal Court

LAc14 GR 2 1 37.5 7.8 35 1 19.0 8.9 -49.3 1
Upper Pitt St

LAc8 RG 30 2 16.7 15.8 2 2 10.5 0.7 -37.1 2
Strand Tree

LAc4 SuDS 110 4 19.6 145 40 4 12.4 9.5 -36.7 3

LAc13 Parr St GW 15 1 19.0 9.1 42 2 12.4 7.5 -34.8 4

LAc13 St Johns GW| 29 2 24.0 11.7 47 5 16.0 8.6 -33.5 5

LAC8 Upper SuDS 18 2 16.8 5.9 22 2 13.7 7.7 -18.2 6
Lime St

LAc17 TREES 86 3 18.6 12.8 10 3 21.7 15.8 16.7 7

LAc13 L1 GW 30 3 13.0 6.8 70 7 16.4 11.2 26.0 8
Bott SP Aig

LAc12 Dr POLL 24 1 15.0 9.0 2 1 19.5 9.2 30.0 9
Cornwallis

LAc12 St POLL 33 1 14.8 8.8 3 1 20.0 7.0 35.5 10
Stafford St

LAc17 TREES 50 2 145 7.4 18 2 20.8 17.4 43.7 11

QUANTITATIVE DATA SUMMARY
CHO0504: NO2
NBS NBS Name % Change Rank
LAc14 | Pollinator roofs -25.8 1
LAc8 | SuDs & Rain Garden -19.8 2
LAc13 | Pollinator walls/vertical -15.5 3

URBAN GreenUP
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LAc4 | Urban catchment forestry -13.7 4
LAc17 | Green filter area -8.1 5
LAc12 | Poliinator verges and spaces -7.9 6

EcoServR: CHO511: Air quality improvements
NBS NBS Name % Change Rank
lac14 Pollinator roofs 31.2 1
lac17 Green filter area 16.3 2
lac13 Pollinator walls/vertical 15.0 3
lacl12 Pollinator verges and spaces 10.5 4
lac6 cooling trees 8.4 5
lac5 shade trees 1.4 6
lacl6 Floating gardens 0.1 7
lac8 SuDs & Rain Garden -1.6 8
lac4 Urban catchment forestry

The ranked data tables above show a variety of effects of this NBS on the various KP

Modelling results showed positive influencesaarbon storage, carbon sequestration, wa
slowed, green space accessibility, pollinator capacity, air quality and value of air po
reduction.

Quantitative data results positive influences tirermal @oling (slight influence), and a
quality (PM2.5, PM10 and NO2). The biodiversity data need further analyses to asse:
changes were found for the pollinators and floral abundance, but there will be an inc
from zero.

A high order of ranking aspposed to other NBS were found for

91 Air quality(PM2.5, PM10 and NOZ2)
1 Air quality (modelled)

Lower rankings were found for:

9 carbon storage

9 carbon sequestration

1 water slowed (modelled)
9 green space accessibility

High percentages of positive change warend for pollinator capacity (modelled), air qual
(modelled and quantitative).

* %
* 4 *
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An example of data plots for this NBS are as shown below.

5F aF DN} o t2ttAYlFIU2NI w22F ¢SN
t20Syoelt t20It FAN ljdztt AG& AYLNROSYSyli
LYONBIF&aSR O22tAy3 SiuasSoi

9y KI yOSR 0A2RAGSNREAGER

Overall, the pollinator roof showed great benefits, particularly for air quality and pollir
capacity.

Forindividual interventions and effects on the KPIs and other plots and reports, plea
portal: https://ecoservr.shinyapps.io/UrbanGreenUP (Username: ugu; Password: |
Please see individual KPI reports for overall assessments of the intervemieash key
performance indicator.

Please note that all data discussed within these reports do not account for other e;
factors, such as traffic levels, Covid lockdowns, wind direction, etc. Further data analy
be required for greater accurgdn the assessment of the benefits of these nahased
solutions.

2.15.2Conclusions and recommendations.

Regarding the implementation process

Barriers encountered during théN\BS implementation process and how they have been

addressed.
Technical barriers Howthey have been addressed
None N/A
Economical barriers How they have been addressed

§ GREEN

URBAN GreenUP
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None reported
Social barriers
None reported
Environmental (including COVID)

None reported

Regarding the operation process

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

N/A

Barriers encountered during theNBS implementation process and how they have been

addressed.

Technical barriers
None reported
Economical barriers
None reported
Social barriers
None reported

Environmental (including COVID)

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

How they have been addressed

Some losses of plants during covid lockdc Replacement planting

as no irrigation was possible

2.16Lacl15 Mobhile Gardens

RELATERPI CODE

CH0103CH0104CHO0105; CH0106; CHO1@340111; Lacl5

NBSNAME PARTNER(S

Mobile LIV/UoL/CF

CHO0403;; CHO0410; CH0411; CH0412; CH@2i8501 Gardens
CHO508CHO0509CH0510CH0511CHO0512CHO0513
CH0602 CHO703; CHO0702; CHO705; CHO0801; CHI

CH1002; CH1004; CH1005;

CITY

DATE Ol
IMPLEMENTATION

* %
t‘l

* p
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LIV June 2019

2.16.1Results and Discussion

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