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How to measure the environmental impact of your NBS?
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Many nature-based solutions
result in multiple co-benefits
for health, the economy, society
and the environment, and thus
they can represent more efficient
and cost-effective solutions than
more traditional approaches.

Water management
and quality

Climate issues

Issues &
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urban space
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Resource efficiency

Urban planning
and governance

People security

Environmental justice
and social cohesion

Public health
and well-being

Economy
Green economy How to identify the
environmental benefits of
NBS?

Are there any environmental
trade-offs? How to identify
and quantify these?
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The N4C environmental assessment

' ' ' framework is a collection of different

Nature Based Solutions : ;
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A dynamic assessment methodology
developed to support temporal
application fo the environmental

assessment frame . T
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Urban flow and life cycle indicators

Urban flow indicators:

Determined in the form of
headline indicators for
various NBS projects to be
quantified by analysis of
urban nexus.

A streamlined urban
metabolism approach is
adopted to determine the
system boundaries for urban
flow indicator assessment.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 730468

‘Indicafor based assessmentl

Environmental assessment

Urban flow indicators

indicators

NBS assessment system boundaries

exus <= =P Urban processes

Life cycle indicators
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Life cycle indicators:

Determined by application of
life cycle assessment (LCA)
methodology.

Common system boundaries
are used for both urban flow
and life cycle indicators.
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Life cycle assessment for NBS
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End-of-life

stage
Recycling,
incineration, landfill of
raw materials,
treatment of biowaste

()

o)

Fertilisers

Use stage
Fabrication and
transport of
materials,
emissions in the
environment during
the lifetime of the
wall

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 730468

LIFE CYCLE

OF A GREEN WALL

Green wall case building from
Vienna (Green4Cities, 2012)
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Carbon storage
(substrate and

living plants)

Fabrication
stage

Raw material
extraction and
Mounting system ERERET ST
(aluminium alloy, processes,
transportation to the
implementation site

stainless steel,
polypropylene)

Planting system
(aluminium,
stainless steel,
horticultural fleece)

Irrigation system
(polyethylene)

Seeds
(initial plants)

(compost, sand,
brick, fertilisers)

Platform
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Complementary detailed LCA specifically adapted to
the requirements of a particular NBS case study
(external service to the platform)

Midpoint indicators

Environmental assessment -
methodology based on life cycle

thinking |
Generic Life Cycle Inventories gg "~ & <.

s . :?& &
&
<

& <« \\d’

for NBS based on expertise and n s, -
literature -

LCIl modelling of NBS — links with urban
metabolism system boundaries

Life cycle impact assessment for the NBS




Climate resilience assessment
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Different climate resilience
assessment methologies
surveyed considering links with
NBS (factsheets prepared for
each methodology)
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Urban climate resilience assessment

energy demand reduction
v Global warming potential

*

and resources production

v’ Natural and semi-natural water
bodies and hydrographic
networks

AN NENEN

<

Carbon sequestration
External air temperature

|I|. Indicators reduction reduction
v Primary energy demand
reduction
v’ Parks and gardens v Constructed wetlands and built
v’ Structures associated to urban structures for water management
networks Green roofs
NBS | v Structures characterized by food Urban planning strategies

Works on soil

Vertical structures (green walls
and fagades)

Direct human interventions
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. v’ Air Temperature
— Climatetrends v Rainfall Platform
pr v Air quality
& ¥~ NATURE
id v' Colder winters, warmer summers ¥ Air pollution == 4 CITIES
@ Threats/Hazards v’ Urban heat island effect v Water quality
v’ Runoff v' Wind field
O £¥  Strategies 4 ¥ Mitigation
Efe) v' Adaptation
v Building cooling and/or heating v Runoff reduction
v

Decision support guidelines have been created
with the aim of helping the municipalities in
identifying and deciding between all the existing

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 730468

methods and tools to analyze the climate resiliency
of cities and the NBS

Tools with high applicability potentialid
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Target will be reached in year 2040

2020 2025 2030 2035 20%0 2045 2050

® NoNBScase @ Greenwallimplementation @  Target =w==v-°* Linéaire (Green wall implementation)

Cities are always transforming...

Time Frame and Baseline Data Time-Series Analysis of
Time Resolution Target Setting Future Trend Trends with

Setting ||| Establishment Analysis Targets Dynamic assessment, supported by continuous
monitoring, will help to change from reactive to pro-
active evaluation and action building of the urban

m landscape transformation

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 730468




Agent Based Modelling to provide higher policy relevance = E’?:THEE

W ABM can provide insights for NBS yet the direct link to policy making
and planning needs further evoAdgiemi-Based-Modelling can help to

understand upscaling of NBS solutions to
Why Agent Based Modelling? larger areas of the city for particular
challenges (heat-waves, flooding) and
particular needs (socio-economics/well-
being) .

The isolation of particular parameters and
the flexibility to change them and see how it
affects the results delivers critical |nS|ghts

Especially, Urban_Heatwave I\/lf)ftallt
that could PETEGUE

procu remeht/pr@;@ggﬁ%

Mortality among

|

|

| |
Temperature/Humidity &

%  Elderly Citizens (65+) |
|
|
|
[

Improved toolkits and integration of experts within the veraityeaionsh o
policy domain is needed for ABM to be useful within policy- L
making for NBS, given the challenges today in building such : " recmenes o
models and interpreting the results usefully.

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 730468
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Green Roofs
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Platform
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EPESUS S-LCA

(Material Flow Analysis=MFA) (Simplified Life Cycle Assessment)

Raw Material Efficiency
Other Relevant Indicators

O Annual CO, Sequestration

O Avoided GHG Emissions

Q Energy Efficiency O Midpoint Impact Categories
O Food Production Variability U Endpoint Impact Categories
a

Q

 6Simplestens =

Assessment Path for NBS

o
Environmental Performance
Evaluation NBS Models NBS Types  General Info KPls Inputs Results
presented by
)
¥ ekodenge tek
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Common Environmental Assessment Tool Steps

NBS Models NBS Types General Info KPls

NBS Model

Green Wall

< PREVIOUS

NBS Models NBS Types General Info

NBS Type )

Living wall systems build or attached planter systems

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 730468

Results
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Platform
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v ® _

v

NBS Models

v [

NBS Types General Info KPIs

Continents
“ Europe|
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HEE

Common Environmental Assessment Tool Steps

Platform
“ ¥~ NATURE
o= 4 CITIES
v v v =]
NBS Models NBS Types General Info KPIs
Please select KPI(s)
Select All
—_—

Urban Flow Analysis

Annual CO2 Sequestration
Avoided GHG Emissions
Energy Efficiency
_
Raw Material Consumption
Per Capita Food Production Variability

LCA (Simplified)

Midpoint & Endpoint Indicators

Yellow box=MFA based indicators i
Orange box=S-LCA impact categories i

European
Commission
S
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Common Environmental Assessment Tool Steps

Platform
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v v v v L

NBS Models NBS Types General Info KPIs Inputs

NBS Area * .
m
850

Please enter NBS Area

Total Building Area *

2000 m2

Planting System Aluminium Weight *

505172 kg
Please enter Total Building Area

Please enter Planting System Aluminium Weight

Building Type

Planting System Stainless Steel Weight * K
Residential 1218 :

Please enter Planting System Stainless Steel Weight

Housing Unit Type Planting System Horticultural Fleece Weight *

855.6 kg

Apartment Block

Please enter Planting System Horticultural Fleece Weight

Planting System Horticultural Fleece Lifetime *

25 y

Please enter Planting System Horticultural Fleece Lifetime

Substrate Brick Chippings Weight * K
20506 9

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 730468
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Common Environmental Assessment Tool Results Page

Platform
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v v v v v

NBS Models NBS Types General Info KPIs Inputs Results

Assessment Report

NBS: Green Wall

Type : Living wall systems build or attached planter systems
NBS Area: 850 m?

NBS Service Life: 40 years

Continent: Europe

Country: Belgium

Buiding Type: Residential

Buiding Unique Type: Apartment Block

Heating Method: Natural Gas

Report Creation Time: Fri, 15 May 2020 08:49:31 GMT

KP1 Unit Value Comment

Annual CO2 Sequestration kg CO2/year/NBS Area(m2) 4568.96
Avoided GHG Emissions (NBS Implemented against Baseline) kg CO2elyear -1644.32
Avoided GHG Emissions (Grey Solution against Baseline) kg CO2elyear -1500.85

Avoided GHG Emissions (NBS Implemented against Grey Solution) kg CO2elyear 143.47

Step-6-a: Viewing Assessment Results

* ¥k

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 730468
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Common Environmental Assessment Tool

Results Page
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Raw Material Consumption (NBS)
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0 you want to assess climate trends that could affect your city?

2 Which kind of threats/impacts do you want to consider?

3 Which strategy do you want to implement?

4 Which kind of outputs do you want to obtain?

5 | Which indicators do you want to take into account?

At what scale do you want to work?

Are you interested in specific NBS?

Availability

Budget

DesignBuilderis a software tool used for energy, carbon, lighting and
comfort measurement and control. It aims at providing high quality,
comfortable buildings that also comply with building regulations,
minimise upfront costs to the client, optimise on-going energy costs
Design Builder and reduce environmental impact. It combines advanced energy
simulation with the fastest modelling technology, which enables to
include green solutions (e.g. green roofs), to support in the estimation

Step-1: Express your interest
by answering 9 questions

HHHE :‘é

City NBS

Platform
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Adaptation Mitigation

of energy demand and consumption based on external temperatures
and on desired interal thermal comfort.

Impactand Vulnerability Analysis of Vital Infrastructure and built-up
Areas (IVAVIA) is a risk analysis methodology (in the SoA s defined as
tool) that helps cities in understanding cause-effect relationships of
AN ERE RS REISN /i mate change, identifying geographical risk and vulnerability
AT IR RIS 1 ots pots, assessing the demographic, economicand local impact of
climate change now and for the future. Green infrastructure is one of
the factors that determines coping capacity and thus affects
wulnerability.

PLINIVS models are the models developed by PLINIVS Study Centre of
University of Naples Federico Il for different purposes under various
PLINIVS models studies. Main models and tools focus on seismic, volcanic, landslide

impact simulations and economicimpacts of natural hazards. It allows

risk assessment and decision support. 9
SWAT (Soil and Water Management Tool) is a small watershed to river
basin-scale model to simulate the qualityand quantity of surface and
ground water and predict the environmental impact of land use, land
management practices and climate change. SWAT is widely used in

assessing soil erosion prevention and control, non-point source
pollution control and regional management in watersheds.

Soil and Water Assessment Tool (SWAT)

EPA's Stormwater Management Model (SWMM) is used for single event
or long-term simulations of water runoff and quality in primarily urban
areas

Rayman is developed to calculate short wave and long wave radiation
fluxes affecting the human body. The model considers complex
Rayman building structures and the clouds and is suitable for the analysis of
the effect of various planning scenarios on thermal comfort in different
micro to regional scales

US EPA Storm Water Management Model
(SWMM)

Step-2: Viewing a summary
of preselected methods

ppean Union’s Horizon 2020 research and innovation programme unde

| — Enerkad

1
Name

Issues covered by the method in terms
of 1) climatic trends, 2) strategies, 3) -
Scale, 4) NBS effectiveness (see next

slide for more symbols).

Please, include only the those that are
the focus of the method. If the method
considers more issues, they can be
included in next boxes.

Link to the place where they can find
more information in case they are
interested and a contact (if
considered interesting)

Short description focused on the
purpose of the task: how this method
is useful to assess NBS effectiveness to

improve city resiliency

More information about the method
that can be helpfull for a municipality to
understand if this is the most
interesting method that exist for the
aim of his study (how it is considered
the climatic trends, the strategies, the
hazards, the indicators, the NBS and the
availability of it.

European
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® ® ® ® Thank you for your attention!

200L N ATU R E Visit our website: http://www.nature4cities.eu/
O‘“‘ 4 C IT I E S And follow us on the social medias:
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