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Urlbbanization impacts

» Cities host more than half of the world’s population (75% by 2050) and are
responsible for 70% of greenhouses gas emissions

= Climate change impact on environment and human health in urban areas
(soil consumption and pollution)

Heat stress in cities Air pollution effects on human health

Premature deaths caused by air pollution in Europe
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Nature Based Solutions
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Directorate-General for Research and
Innovation Climate Action, Environment,
Resource Efficiency and Raw Materials —
2015.

Nature-based solutions
simultaneously provide

environmental, social and

economic benefits

by bringing more nature and natural
features and processes into cities,

landscapes and seascapes.

This report presents the main findings

of the Horizon 2020 Expert Group

on ‘Nature-Based Solutions and

Re-Naturing Cities’

Towards an
EU Research and Innovation policy agenda for

Final Report of the Horizon 2020

Expert Group on ‘Nature-Based Solutions
and Re-Naturing Cities’

(full version)
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“Solutions that are inspired and supported by nature, which are cost-effective,
simultaneously provide environmental, social and economic benefits and help build
resilience.

Such solutions bring more, and more diverse, nature and natural features and processes
into cities, landscapes and seascapes, through locally adapted, resource-efficient and

systemic interventions”

Source: EU Research and Innovation policy agenda on Nature-Based Solutions
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NBS IMPLEMENTATION
PROCESS

* Multistakeholders
* Co-design; Co-implementation; Co-management

e Multipurpose

e Cost-effective
* Locally-adapted
e Easily upscaled spatially and temporally

* Effectiveness assessment




Urban Forest as the best expression of NBS
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Back in action: NBS projects in Europe

Since 2016, the EC has funded 17 NBS sister projects (and a
new call is now ongoing) to:

- implement NBS in the European cities -
¢ City Typologies of Europe

- develop participatory models based on the quadrupole

helix f%.:}

- investigate the NBS benefits

- create an open access repository where all the NBS case
studies are described and compared

provide stakeholders and decision-makers with guidelines
to implement NBS able to answer to specific, local
challenges
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Oppla case studies

Case study finder
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proGlreg

ProGlIReg

«Productive

Green Infrastructure

for post-industrial

urban regenerationy

2018-2023 (11M€)
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NBS 3 in Ningbo LL area proGlreg

® Using aquatic plant to re-nature a 5 km corridor surrounding the urban lake




We are now able to
quantify ES&DES
provided by

UF and NBS

and this

should emerge
in all

plans and projects

An impact evaluation framework to

support planning and evaluation of
nature-based solutions projects

An EKLIPSE Expert Working Group report
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Potential for citizen's
involvement in governance

Costs, trade-offs, benefits and F R A M E W O

co-benefits for biodiversity,
and monitoring economy and community
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10: Economic Opportunities/Green
Jobs

PROPERTY

- increase in mean land/property price

- _new jobs created, gross economic value added ‘3
- / food/other goods production - $1.76
- energy saving ol
- evironmental benefits

AR QUALITY
IMPROVEMENT

$82,042

CO: REDUCTION

$67,558

ENERGY SAVINGS

$507,844

Estimated economic benefits provided by street s
trees in the Green Bay Metro Area (Wisconsin, USA)

www.itreetools.org/resources/reports/WDNR_GreenBay_Metro.p
df




NBS Assessment Plan

in ProGIReg

proGlreg

B - SOPARC

Mumber of users and
type of physical activity
far a specific NES

Survey performed by using the “System for
Observing F'IE;,' and Recrestion in
Communities™, in a pre-post design (1 PM

per implementstion, under the guidance of
ISGLOBAL)

C - Economic
and labour
impact
guestionnaire

Economic impact

indicators of a specific
MBS

Suwrvey about economic parameters to be
submitted fo the crganisation in charge of
MBS implementstion as well as fo the
organisation in charge of long-ferm
management (1 PM per FRC, under the
supervision of SL)

D — Carbon
impact

Carbon storage; saved
carbon diozide
emissions

Mathematical models applied to a specific
MBS, based on either environmentsal, GIS
or economic data. (fiming depends on the
MBE)

E - Air quality

Ozone [C4) and
nifrogen dicxade (MO
concentrations

Discontinuous concentration measure-
ments by passive diffusion tubes in the
proximity of the NBS and in a control site,
repested before the implementation and
two times after. For each mionitoring site.
36 passive diffusion tubes are needed (3
tubes x 2 gases x 3 years = 18 passive
tube samples for both sample and control
sites). Samples should be placed onsite,
removed afier three weeks, and sent for
analysis. FRC will be incharge of installing,
removing and sending the sensors (&
working days in three years) and buying
sansors for the two post implementstion
campaigns. CHR will b= in charge of pur-
chasing and installing the sensors for the
pre implementation campaign

F - Air
temperature

Air termperature

Continuous measuremeant of air tempera-
ture inside an MBS and in a conirol site
ower three years. For each monitoring site,
G temperature sensors are needed |3 for
the site and 3 for the control site). The
sensors should be checked rmonthly for
data download and battery (8 working




- Research
Levels of
investigation

Modelling

Laboratory




Promoting the potential of flux-measuring stations in urban
parks: An innovative case study in Naples, ltaly

Wind Speeds in mi's

on s G

Wind distribution for the period March 2015 — April 2016 (panel a). Half
hourly cumulative fluxes distances representing the peak (white circles)
(panel b), 70% (dark grey circles) and 90% (light grey circles) (panel c) for
the period March 2015 — April 2016. Cumulative fluxes distances were
calculated using the footprint model of Kljun et al. (2004).




Concenirations

and fluxes

at the end

of March 2015

(Guidolotti et al. 2017)
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Laboratory cuveftte results
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Calfapietra et al. 2016




1. To quantify benefits provided by urban frees

2. To maximize their contribution to the improvement of

quality life (species selection, trees management)

Why do we need to
model ecosystem
services?




I-Tree Eco model

I-Tree I1s a model developed by the
USDA:

 To quantify urban forest structure

* To estimate urban forest’s benefits

Field
Data

Location DB
(City info)

 To calculate energy and emission [
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Forest

» Tree density
®» [ree health
Leaf Area

i-Tree Eco - modules

A: Anatomy of the Urban B: Biogenic Volatile

Organic Compound
(BVOC) Emission

®» Species composition

« BVOC emissions
(isoprene,
monoterpenes)

» | caf and free biomasgil

« C: Carbon Storage and
Sequestration

« Total stored carbon
« Carbon sequestered annually

I VOCs/NOx < 4 4 < VOCs/NOx < 15

Calfapietra et al. 2013



i-Tree Eco - modules

PARTICLES GASEUS POLLUTANTS
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D: Dry Deposition of Air
Pollution

» Pollution removed by frees {:)‘ A

(05, SO,, NO,, CO and P

PM, s) ] [~
®» Percent improvement in air y *‘\smma

AP =

uality throughout a year

*Pictures: Gregorio Sgrigna

CLIMATE AMELIORATION

E: Energy Conservation

« Carbon emissions avoided due B
to the energy savings (trees f
close to buildings)

« Heat island effect

Figure 4.2 Deciduous troes intercept the sun's rays during the summer
months and allow theen to pass through dunng the winter



SPECIFIND: find the best tfree species in your city
Specifind

Fill in the form specifying your interests and start searching for arboreal plants from which you can get more benefits.
: %
Search Species
— Tree Hight —Locality
Min Max : o
n Height at Maturity | ” m Nation [select |
Locality

—Benefits * —Report
Pollutant Removal ® overall O Specific Estimate Values per Area Unit [
‘ Overall Rate Generate Report per ® Specie O Genus
._ Show Al v
Low VOC Emissions
Low Allergenicity In the report you will get a list of the most used tree species for urban
Carbon Storage o compliancs i chased renuiroments, | C Do e degree
Air Temperature Reduction Climatic and site requirements are measured (if you specify the

location), the correspondence to the possible required height and the
value of the potential environmental benefits of species, weighted
according to the specified scale of importance from 0 to 10 (*) .

t Show in Report

In the report there are reported indicative benefit estimates for single
adult plant (or m?), too, if required to display them.

Generate Report




Translating and transferring science
- Intfo applications

By o087,

e » COST Action GREENINURBS — www.greeninurbs.com

& 2017

The Urban Forest

Cultivating Green Infrastructure for People and the
Environment

LTI

F_i::- rest
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Editors: Pearlmutter, D., Calfapietra, C., Samson, K., O'Brien, L.,
Krajter Ostoic, 5., Sanesi, G., Alonso del Amo, R. (Eds.)
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Nature-based Solutions

Analysis of EU-funded projects




Conclusions

= Decision-support tools for planning green space and improving
citizens' quality of life

= Maximizing ecosystem services of urban green spaces:

» Species selection

» Planting priority index
» Management and monitoring of trees and urbban forests
» Fvaluation of costs and externalities

= Validation and integration of models with experimental results
(research)
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