LANDSCAPE ARCHITECTURE NATURE DEVELOPMENT

La contabilita del Capitale Naturale applicata al verde urbano

Andrea Balestrini, Head of LAND Research Lab®

Milano, 22 febbraio 2023
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We create liveable spaces for a sharing society
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Call for Nature

\:r 87% .

of Europeans

agree that tackling climate change should be
a priority to improve public health.

Source: European Commission



Living in the emergency

EIB Climate Survey Percentage of
respondents who

4 think that climate

change hasan

impact on their
everyday lives.

In Eastern and

Southern Europe,
more people feel the
impact of climate change
on their everyday lives.

European
, Investment
Bank Tbﬁ(lz‘y‘t..'

Source: BVA for the European Investment Bank 2 Sogps
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London, June 2022 France, Summer 2022

Lago di Como, August 2021 Valle del Po, June 2022

Rheinland and NRW, July 2021
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European Biodiversity Strategy 2030

La strategia per la biodiversita mira a
portare la biodiversita europea sulla via
del recupero entro il 2030, a beneficio
delle persone, del clima e del pianeta.

® Azioni

e Creare una rete pil ampia di aree
protette terrestri e marine in tutta
I'UE.

e Avviare un piano di ripristino della
natura nell'UE

¢ Introdurre misure per consentire il
necessario cambiamento
trasformativo

¢ Introdurre misure per affrontare la
sfida globale della biodiversita

* K %

* *

* *

% *
* 4 K
European

Commission
-1

Bringing nature
back into our lives

EU 2030 Biodiversity strategy

May 2020
#EUGreenDeal

“Making nature healthy again is key to our physical and mental wellbeing and
is an ally in the fight against climate change and disease outbreaks. It is at
the heart of our growth strategy, the European Green Deal, and is part of a
European recovery that gives more back to the planet than it takes away.”

Ursula von der Leyen, President of the European Commission

https://ec.europa.eu/environment/nature/biodiversity/strategy



Origine del concetto di Capitale Naturale

| termine "capitale naturale” é stato utilizzato per la prima volta
come metafora dall'economista Ernst Friedrich Schumacher

nel 1973 e ha cosi preso vita.

6 G Let us take a closer look at this "natural capital’. First of all, and
most obviously, there are the fossil fuels. No-one, I am sure,
will deny that we are treating them as income items although

they are undeniably capital items... 99
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L'approccio di Unione Europea e Nazioni Unite

Accounting for
ecosystems and their services

in the European Union

(INCA)

m-services-biodiversity/en/

Final report from phase Il

. of the INCA project aiming
to develop a pilot for

> \ an integrated system of
, ecosystem accounts for the EU

European Environment Agency %?} [ STATISTICAL
Commission REPORTS

2021 edition

eurostat¥&

https://ec.europa.eu/eurostat/en/web/products-statistical-

reports/-/ks-ft-20-002

Natural Capital Accounting

(&) United | o s
\l}ﬂﬂ-é}’/ Natlons Accounting

System of Environmental-Economic Accounting—
Ecosystem Accounting

White cover (pre-edited) version

Version: 29 September 2021

Suggested citation: United Nations et al. {2021). System of Envi onomic Acc
Ecosystem Accounting (SEEA EA). White caver publication, pre-edited text subject to official editing.
Available at: hitps://seea.un §

https://seea.un.org/ecosystem-accounting
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Quadro metodologico dell'approccio di LAND

Natural Capital Accounting

{

s
V@w United
N 4 Natlons System of Environmental Economic Accounting

L

ECOSYSTEM 2P
St 23 LAND
(@]
ECOSYSTEM ECOSYSTEM flow & use = 3
EXTEND CONDITION
4
“.r —
: . . - © Ecosyst-e.r-n accounts and how they relate to each other, LAND
- STOCK ACCOUNTS . . FLOW ACCOUNTS .



Learning from Nature

TSR
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Cooling

Cleaning _ Filtration

: «-» V- + ' Retention
Infiltration '




Urban green can help us!

The mitigation role of green areas

» “GUI* with a cooling capacity of
100 might lower the
temperature of 3.5 °C in the
Atlantic region, 4.8 °C in the
Continental region and 6 °C in
the Mediterranean region”

* Green Urban Infrastructure

Source: Estimating the cooling capacity of green
infrastructures to support urban planning, L. Zardo, D.
Geneletti, M. Pérez-Soba, M. Van Eupen (2017)
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Verso la neutralita climatica e consumo di suolo zero

Natural Capital Accounting nel Real Estate

173
1 ON LAND Ziele noch in weiter Ferne
Taglicher Zuwachs und Zusammensetzung der Siedlungs- und Verkehrsflache

Quelle: Umweltbundesamt: https://tinyurl.com/y9kft5kp, Zugriff: 11.2018

ha/Tag
150
|120 ha
"Neutralita del degrado del territorio ‘
entro il 2030" 120

Trend (gleitender Vierjahresdurchschnitt)

I I I I I I I Ziel 2020 Ziel 2030
I |_3y0 ha| I§V0 ha minus X |

90 —|

The European
Green Dea‘l 60|

von der Leyen Commission |

30 netto-null /
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LU
Tabella di marcia dellUE per un'Europa O T e e e o !
efficiente sotto il profilo delle risorse: Lo B co 2 A REs = e
Nessun ulteriore consumo netto di
SUO'O dOpO || 2050 B Verkehrsflache Erholungsfléche, Friedhof [ Gebiude- und Freiflache, Betriebsfliche (ohne Abbauland)

© Bundesstiftung Baukultur, Design: Heimann und Schwantes



Concetto di paesaggio produttivo

Natural Capital Accounting nel Real Estate
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| servizi ecosistemici dello spazio aperto

Natural Capital Accounting nel Real Estate
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Integrazione delle infrastrutture verdi-blu
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Ospedale Policlinico Milano
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Cosa significa valutare il Capitale Naturale?

Rendere visibili i benefici dei progetti degli spazi aperti

PROTECTION OF CLIMATE

50 t filtration of dust and soot
ECONOMY : :
23 t oxigen production

12.450¢€ sales in cluster g
forest and wood CRCRREEEIEIDTEN PROTECTION OF NATURE
stored in the form of = . .
§ i -' e 9
10 m? growing wood S T'
6,90 m® usage wood

l

¥eor RECREATION

1,5 million liter ground-
water and drinking water
recreation

PROTECTION OF WATER

© Caepsele.de; Bayerische Staatsforsten, translated from German to English by LAND



The roadmap and the 8th dimension

Natural Capital Accounting im Real Estate

Phase 1: View & Analyze
DEFINIZIONE MAPPATURA DEFINIZIONE
INFORMAZIONI ECOSISTEMI MAGLIA
M,
IIIII@IIIII@IIIIIIIIII’I%IIIIIIIIII LU @@ 1
A 2
DEFINIZIONE MAPPATURA
DATABASE
OBIETTIVI BARRIERE

The LIM® dimension
8D environmental dimension

3D Existing conditions models
4D Scheduling

5D Estimating

6D Sustainability

8D Environmental dimension S5

DEFINIZIOI =
PARAMET |

Building Landscape

Inform:

Modelling

Layout Presentation

Phase 2: Determining the value of natural capital

DEFINIZIONE
AREA DI
APPLICAZIONE

R -

ANALISITIPOLOGIE DETERMINAZIONE DEL

PAESAGGISTICHE CAPITALE NATURALE DI
DIDETTAGLIO ASPI

GENERAZIONE
MODELLO LIM

ation Information
Modelling

29



LAND Leading with LANDscape

Natural Capital Accounting im Real Estate

To make tangible the value of Nature in landscape projects, we adopted Natural

Capital Accounting as a tool to measure changes in stock and flows of Ecosystem
Services.

R 13 o |15 e

LAND | 5iormen GLIALS

LAND supports the Sustainable Development Goals and con utes with its own
Landscape Sustainability Strategy to achive them within landscape projects.

landscape
information

Geografical modelling®
AIR Informatlion -
WATER
GROUND \\
VEGETATIO
N Building

Information

Modelling

L A N D Layout Presentation
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LIM Output and Ecosystem
Service Assessment

Air Quality by Trees
Water Storage
Total Canopy Cover

Transfer of Dataset into BIM
Structure within Revit

» Creation of 3D Model within
LIM Parameters
+ Analysis of Vegetation

Our NCA Process

Measuring the impact of Landscape at every scale

0066

l Data Gathering

e g. + State of the fact data:
e e Land use, Satellite Images,

L IM- @ & RN Viability, Protect areas

Import of Open Data into
GIS

+ Evaluate quality

I .
| .

| Natural Capital of data .

| ¢ Accounting Process » Create a unique
\ \ database

¢ BIM €& GIS & &
~ - /
/ \ Sy Elaboration of data into
j’ \£/ < G~ ‘6) Associative Properties
B 220k Ny 22T
b i

TR L ~ cha (2 i
2 &2y

Internal Codification to
Compare Datasets
 Analysis of Soil Info.
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Develop scenarios
for urban planning

|dentify
challenges

Quantify
ecosystem
services

Mapping
natural capital

Layout Presentation
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Tree evaluation

Natural Capital Accounting im Real Estate

ASSIMILAZIONE RIFIUTI
RESIDUI

MANTENIMENTO E
FORMAZIONE DEI SUOLI
FUNZIOME HABITAT =
BIODIVERSITA e

Assessment of average
performance growth

” REGOLAZIONE
Wa¥ NUTRENTI

T

SERVIZIESTETICO- MMMf Oxigen
PEROETTI Sk production

, : S \\ // Pollution media tot.60%
removed (VOC) Carbone
media tot. 81% o dioxine seq.

@ IMPOLLINAZIONE - - media tot.60%
| Total AP e |
P canopy cover T e

media tot. 80%
: REGOLAZIONE CLIMAE GAS
ATMOSFERICI m

_\"_ REGOLAZIONE E FORNITURA
=== acqua

SERVIZI RICREATIVI gﬁ
PREVENZIONEEZTRY @7 \
MITIGAZIONE DANNI

Positive Growth +84%

Pollution
removed (NO2)
media tot.78%

Carbone dioxine
o T storage
i /3% /¥ media tot.132%

Water Tk " L
Total annual @ = /7 ; . demand W T, | S
benefits B oz . media tot. .,
media tot. 72%_-.: o  79% Pollution B S O Pollution
9 removed (03) i removed (PM2.5)
media tot.73% 1 media tot.74%
Pollution
removed (SO3)
media tot.78%
Evaluation of the average
growth of quantities
Evoided runoff Increase from year 0 to year 5
media tot. 76% g ]
Increase from year 15 to year 30
L A N D Layout Presentation

—_— Year 30 is 100% of increase about our trees performances
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Habitats mapping

catalogo-habitat.pdf (isprambiente.gov.it)
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Inland water

Coltivated

Marine water

LANDscape Analyis

Natural Capital Accounting im Real Estate

Ecosystem services

Ecosystems and Human Well-being: A Framework for Assessment (millenniumassessment.org)

SUPPLYING
Food
! Drinking water
Wood
Fossil fuels
REGULATION
Climate regulation
C: e
.. g v
CULTURAL VALUES
Aestetic
Q Spiritual
Educative
Recreative
SUPPORTING
& et cile
IE:' Products
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FIRST NEED
ISSUES

SOCIAL
RELATIONSHIP

FREEDOM FOR
CHOICE AND
ACTION

LIBERTA' DI SCELTAE
AZIONE
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Working with LIM

LAND NCA — Erkenntnisse als Schlussel zum Landscape Design Code

LLIM makes the value contribution

Assorbimento di Anidride Carbonica (Kg/anno)

of ecosystem services visible, e o
' s T
measurable and tangible. - “\‘\,\‘ M%““/ ,‘m\mﬁ\ _—

Produzione diossigeno (Kg/anno)

‘\;‘};\t\&\ s m\\_, A

QUALITATIVE
LANDSCHAFTS- UND GRUN- Pollutants' Values (€/Yr) Total Pollutants' Values (€/Yr) Pollution Removed (g/Yr)
PERFORMANCE QUANTITATIVE MANAGEMENT
PARAMETER
- : s
{54 GRUNE ZETLICHE S .
“I  PERFORMANCE ENTWICKLUNG . | -
WASSER KOSTEN X
PERFORMANCE MONITORING ¢ Total Pollution Removed (g/Yr) Carbon Storage, CO; Equivalent (Carbon Storage) (Kg) Carbon Storage Value (€)

(7 KLma KOMMUNIKATIVE N :
PERFORMANCE INFORMATIONEN [ ' LT }
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Accrescimento dinamico del Capitale Naturale della vegetazione

Previsione di crescita delle alberature dai 15 ai 30 anni dallimpianto

ANNO 30

ANNO 15

Layout Presentation
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LAND USE

4 Main NCA Categories

Land-Use / Ecosystem Services / Green Management / Economic Evaluation

GREEN MANAGEMENT

ECONOMIC EVALUATION

TYPES & EXTENTION OF AIR QUALITY WATER SOIL TEMPERATURE
ECOSYSTEMS DRAINAGE PERFORMANCE CONTROL
/ \ /KPIs: \ KPls: KPIs: \ / \
¢ Grassland (ha) KPls: KPIs:
. + €O, equivalent . Avou:;-zd « Permeability - KPI:
* Agriculture (ha) sequestration runo BAF (Biotope Canopy cover Biodiversity - .
(m3/yr) (m?) « Economic value

« Artificial area (ha)

/

(kg/yr)

(g/yr)

Area Factor)
(adimensional)

Space Factor)
(adimensional)

Number & species

* 0, production * Allergens
Forest type 1 (ha) (kg/yr) * Potential « (absent, low,
infiltration - medium, high)
* Forest type 2 (ha) * PM 2.5 removal GSF (Green

Water demand (I/yr)

)

of ecosystems (€

-3)

—

* 0, removal (g/yr)
|

k
[ ] These groups do not require
the time scenarios
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Ecosystemic values

Value increase in 5-10-15- 30 years

YEAR 0 YEAR 5 YEAR 15 YEAR 30 YEAR 0 YEAR 5 YEAR 15 YEAR 30 YEAR O YEAR 5 YEAR 15 YEAR 30

OXYGEN S02 5
PRODUCTION ® . ’ REMOVED e ®

25504,8 67845,1 137404,4 244136,6k 11241 4305,3 11847,5 24951,8 15055 47128 92493 170872
kg/yr kg/yr kg/yr a/yr a/yr a/yr a/yr g/yr Ao m2 m2 m2 m2 )

2.5 X s WATER
REMOVED e DEMAND .

co2
SEQUESTR. ® .

h
a

¥ a

35027,62 93551,83 190858 346261,49 247,8 1157 3375,3 7589,4 27307,49 111225,83 242890,241 493109,92
kg/yr kg/yr kg/yr kg/yr a/yr a/yr al/yr g/yr i 1/yr I1/yr /yr 1/7yr )
e &
C02 ) NO2 ) AVOIDED
STORAGE . . m ® ® . RUNOFF
79980,98 47411173 1619771 5243731,4 5496,5 24159,3 64542 144745,6 0 0 118,2 433,8
kg kg kg kg ) al/yr g/yr alyr alyr eg m3/yr m3/yr m3/yr m3/yr )
=

N.B. Scatter plots referring to parameters with the same unit of measu-
rement grouped in rectangles) respect the correct proportions between
them. There is no correlation in terms of proportions between graphs
with different units.

ANNUAL
REMOVED .

BENEFITS

'
w
.

1339,41 4937,77 11762,6 25339,69 45041,7 189299,6 509681,8 1081144,7
€/yr €/yr €/yr €/yr ks a/yr g/yr g/yr a/yr 2

© LAND
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NCA Tool

Portello Milano

North East Riyadh Portello

RFI Bari - Nodo verde Parco della Giustizia di Bari

Layout Presentation
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Geographic Location — Land Use

Portello Milano

Alternative A Alternative B
— ~
og £ <

e

e 4 3 ;
=1 U_"‘y " DM d g Editor

P& Snap
Modificare feature

R Seleziona

Crea feature

’ Tipi di filtro

Agricultural Area

D New Feature

Artificial Surface

L A N D Layout Presentation

ECOSYSTEM SERVICES

Forest
Agricultural
Grassland
Artificial

Total Project Area:

4

@ Current

Artificial

9.34 ha

Current

0.00 ha
0.00 ha
5.80 ha

9.34 ha
0.00 ha

Landscape Info

GREEN MANAGEMENT

>
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Adding a Green Roof- Land Use Data

Portello Milano

Current Alternative A Alternative B
2
2 LAND USE
5 Editor
(o
Modificare feature
R Seleziona
Crea feature
’ Tipi di filtro
Agricultural Area
New Feature
Forest
Agricultural
o Grassland
G Artificial

Total Project Area:

ia Rug'g‘ero di

o ; E
Powered bvEsri. ¢

Layout Presentation

ECOSYSTEM SERVICES

Landscape Info

GREEN MANAGEMENT >

@ Current @ Alternative A

Current

0.00 ha
0.00 ha
5.80 ha
9.34 ha

0.00 ha

Alternative A

0.75 ha
0.00 ha
7.57 ha
6.49 ha
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Masar, Micraze

t | Ezri Community Maps Contributers,

Green Roof — Ecosystemic Data

Portello Milano

LAND USE ECOSYSTEM SERVICES

O '
0 years 5 15
Air Quality KPIs
Crea feature A Current CO2 Seq.
’ T ‘ A Alternative A
Agricultural Area
03 —=
D New Feature 1
Artificial Surface
PM 2.5
Current
€02 Seq. 5544.00 kg/yr
02 Prod 4040.00 kg/yr
PM 2.5 4456.00 g/yr
03 39120.00 g/yr

\Alatar Nrainana

5
HERE, Germin, Fourzquare, GeaTechnalagies, In Powered by Esri. 4

Layout Presentation
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GREEN MANAGEMENT

30

Production

02 Prod

Alternative A

9452.67 kg/yr
6856.40 kg/yr
6893.80 g/yr

60459.60 g/yr

>
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S Year Preview — Air Quality

Portello Milano

Current Alternative A Alternative B Landscape Info

LAND USE ECOSYSTEM SERVICES GREEN MANAGEMENT >

Editor

% Snap : 0 , ,

Modificare feature 0.yonrs : = 0

R Seleziona Air Quality KPIs
Production

Crea feature A Current CO2 Seq.

‘ Tipi di filtro A Alternative A

Agricultural Area

D 03 SN 02 Prod
New Feature
Artificial Surface
PM 2.5
Current Alternative A

€02 Seq. 5544.00 kg/yr 11631.03 kg/yr
02 Prod 4040.00 kg/yr 8458.40 kg/yr
PM 2.5 4456.00 g/yr 7628.70 g/yr
03 39120.00 g/yr 66960.80 g/yr

\Alatar Nrainana
4 L4

Maxar, Microsoft | Esri Community Maps Contri :\.t;:'s. ri, HERE, Garmin, Foursqusre, GeoTechnologies, Inc, METI/NASA, USGS Powered by Esri
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Current Alternative A

15 Year Preview — Air Quality

Alternative B

*

) |
* N
uezzeh®?

5 N
s ©°

0 &%
S
¢

Portello Milano

Crea feature

’ Tipi di filtro

Agricultural Area

New Feature

Artificial Surface

L :
gero' dilllauria

iaiRug

L 4
Powered by Esri ¢

LAND USE ECOSYSTEM SERVICES

e E— )

0 years 5 15
Air Quality KPIs

A Current CO2 Seq.
A Alternative A

03
PM 2.5
Current
CO2 Seq. 5544.00 kg/yr
02 Prod 4040.00 kg/yr
PM 2.5 4456.00 g/yr
03 39120.00 g/yr

\Alatar Nrainana

Landscape Info

GREEN MANAGEMENT

30

Production

02 Prod

Alternative A

16112.80 kg/yr
11727.70 kg/yr
12026.60 g/yr

105592.30 g/yr
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Current

Alternative A

Alternative B

Portello Milano

Editor
P& Snap
Modificare feature

R Seleziona

Crea feature

‘ Tipi di filtro

Agricultural Area

D New Feature

Artificial Surface

Layout Presentation
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30 Year Preview — Air Quality

LAND USE ECOSYSTEM SERVICES

Landscape Info

GREEN MANAGEMENT

0 years 5 15 30
Air Quality KPIs
Production
A Current CO2 Seq.
A Alternative A
03 02 Prod
PM 2.5
Current Alternative A
CO2 Seq. 5544.00 kg/yr 21470.17 kg/yr
02 Prod 4040.00 kg/yr 15631.10 kg/yr
PM 2.5 4456.00 g/yr 16318.90 g/yr
03 39120.00 g/yr 143328.40 g/yr

\Alatar Nrainana

>
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Adding Trees — Water Drainage + Temperature Control

Portello Milano

Current Alternative A Landscape Info

d LAND USE ECOSYSTEM SERVICES GREEN MANAGEMENT >
Editor

P% Snap

Water Drainage

Modificare feature
Avoided Runoff(m3/yr)

:c\\ii\eA}a A\ B Seleziona 8007]
\2 03 ‘
: 600
Crea feature
400+
ipi di filtro
200
Agricultural Area
b O | T 1
D New Feature J 0 5 15 30

- Current

Artificial Surface

Temperature Control

Canopy Cover m?
) 30000
&V 225004
v 1L
ad F: 150001
12
bl 7500
o
5 o3 5 15 30
-
Po.wered byEsrii 4 »
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Possible application of our NCA output

Monetary asset

S1N3IA3™ONI

=1Nnd1NO

LANDSCAPE ARCHITECTURE NATURE DEVELOPMENT

S1INNOJJV
TVOIISAHd

—

SVINNYOA
318I1SSOd ANVIA

POSSIBLE APPLICATION

S1INNOJJV
AYVL1INOWN

BunUNO22Yy 21LOUOIT [RIUBSWUOIIAUT JO WBISAS
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Assessing nature and its performance

Nature-based Solutions to Mitigate transform L AND

tra nsport LAND RESEARCH LAB"

Vehicular Traffic Pollution Beyond SUMPs

In line with the UN's SDG 11 and 13, such integrated data-
driven research developed with Transform Transport
could support decision makers in the integrated planning
of SUMPs and green infrastructures to leverage on their
co-benefits for climate change adaptation.

AIR]PORTAL GJJ}CLEVER L I M
Cities o

- \RPL Nt o) ac
%’i:ﬁ-, a U hG -ab e :J ap

,t‘ﬁ“ﬂ""‘vds -
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file://srv-file02/CS/Ricerca/21E0202RC_TT21_Green Areas and Pollutants/220317_SSPCR22 Conference & tt.org/amat-mi.it/it/progetti/piano-urbano-mobilita-sostenibile/
https://www.amat-mi.it/it/progetti/piano-aria-clima/
https://forestami.org/en/
https://www.progettoclimami.it/
https://www.arpalombardia.it/Pages/Aria/Qualita-aria.aspx?mappa=sf#/topPagina
https://www.cittadiniperlaria.org/dati-inquinamento-milano/
https://www.itreetools.org/tools/i-tree-eco
https://clevercities.eu/
https://unalab.eu/en
https://www.varcities.eu/
https://lifeveggap.eu/

Assessing nature and its performance

Evaluation and mitigation of the L / LAND
amoo 4 =AY
Urban Heat Island (UHI) effect

« Estimate and combine Land Surface Temperature
with land cover maps and meteorological data to
provide a clear indication of the urban areas
affected by the UHI effect

« Suggest a selection of Nature-based Solutions to
mitigate the phenomenon.
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https://www.arpalombardia.it/Pages/Aria/Qualita-aria.aspx?mappa=sf#/topPagina
https://unalab.eu/en
https://www.itreetools.org/tools/i-tree-eco
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