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Projected world population until 2100
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50% vive en las ciudades

£\ ondalismo

B
Enfermedades de
corazon

4.

Regeneracion
econémica

Enfermedades

Respiratorias R

Incohesién Social %

Cambio Climatico (e

Biodiversidad.




Causas de muerte en el mundo.

Las 10 principales causas de defuncién en el
mundo en el afio 2000

Causa de defuncion

uouLIii

Millones de defunciones

2000.

efuncion

Las 10 principales causas de defuncién en el
mundo en 2015

Millones de defunciones

2015. M 56,4 millones de
personas.

Enfermedades (ENT) (xunta de Galicia, 2013, wHo,
2004b)
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k1 estade de 1a seguri;:'dad
alimentaria y 1a nuirici n
en el mundo 2017

Significativo aumento del hambre en el mundo,
815 millones de personas (2016)
11% de la poblacién mundial.

Incremento de 38 millones de personas. 6\?10
X ]
Incremento continuado de otras formas de malnutricidon
como la obesidad, que afecta a paises como Espafa
donde su prevalencia ha pasado del 21,7 al 26,8 por
ciento entre 2004 y 2014.

Poblacion >>>

Habitos de vida sedentarios (4 causa de mortandad, 6%) (WHO, 2009)
Alimentacién desequilibrada.

WHO (2014)

Urbanizacién
Envejecimiento poblacional
Globalizacion.

Sobrepeso, obesidad... 5% de las mortalidad mundial

Prevalencia de enfermedades (cardiovasculares, diabetes, cancer,...
Factores de riesgo (hipertensidn, sobrepeso, glucosa, etc.)
Coste econémico: 7 billones de ddlares
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Ordenadores/Consolas/Actividades en
interior/Poco tiempo

Ocasionan desconocimiento de la

naturaleza... Sintoma de una desconexion
total...

Richar Louv...

Last child in the Woods...

Ne hay mayor signo de

demencia que hacer la misma
cosa una y' otra vez y esperar
que los resultados sean
distintes.

Albert Einstein
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LALS

Meta 11.7: De aqui a 2030, proporcionar acceso universal a
zonas verdes y espacios publicos seguros, inclusivos y
accesibles, en particular para las mujeres y los nifnos, las
personas de edad y las personas con discapacidad.

New Urban Agenda:

referencias explicitas a la :
construccion de la comunidad realizando tareas
ecoldgicas urgentes...

Los politicos, planificadores y
desarrolladores urbanos deben implicarse

con el uso del arbolado.
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Biefilia

El corazon del hombre
(Fromm, 1964),

The anatomy of Human
Destructiveness (Fromm,
1973).

Biophilia is the
passionate love of life and
of all that is alive; it is the
wish to further growth,
whether in a person, a
plant, an idea, or a social
group (Fromm, 1973).

Biofilia (Edward Wilson, 1984)
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tendencia innata a centrarse
en la vida y precesos
naturales

(Wilson, 1984, p. I1).
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representa el hilo conductor conceptual de
un disefio y la gestion de ciudades que potencia la
gobernanza, la informacion y formacion, los estilos de

vida sanos, y sobre todo la naturacion de las ciudades, a

diferentes escalas y morfologias (Beatley, 2010).
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Healthy peéple:.

Linking health and'space p'éli'cy’

' .f; s 0, 3, L8 :
®New custodian for'Green Places .
_Paul Braghill’s hopés for the sector

™
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This high-resolution, satellite imagery is niore than just a pretty picture. Its
multispectral qualities provide the basis for classifying imagery into land
cover and calculating the land cover’s ecosystem services.

Schwab et al. (2009)

g ey

Es hielo abrasador, es fuege helado,
es herida, que duele y no se siente,
Francisce de Quevedo

11/6/18
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Unién europea, 2014:

“La infraestructura verde puede definirse, en términos
generales, como una red estratégicamente planificada de
zonas naturales y seminaturales de alta calidad con otros
elementos medioambientales, disefiada y gestionada para

proporcionar un amplio abanico de servicios ecosistémicos y
proteger la biodiversidad tanto de los asentamientos rurales
como urbanos

(UE, 2014)..”

Semica
Escalar

Funcicnal

Objetiveo

Temporal

Disciplinar

16
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Arhglado
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A\ d
Infraestructura
verde.
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El arte, ciencia y tecnologia de gestionar arboles y
recursos forestales en y alrededor de ecosistemas
urbanos comunitarios para los beneficios
psicolbgicos, socioldégicos, econdmicos y estéticos

gue los arboles proporcionan a la sociedad.

(Helms 1998, después de Miller 1997)

Urban forests:

Redes o sistemas que
comprenden todos los
bosques, grupos de arboles y
arboles individuales
localizados en areas urbanas
y periurbanas, incluyen, entre
otros, bosques, arboles de
calle, en parques y jardines y
arboles en areas
abandonadas.

(FAO, 2016)
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MACQUARIE UNIVERSITY CENTRAL
COURTYARD
Hassell
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http://www.landezine.com/index.php/landscape-architects/hassell/

11/6/18

20



Bosques urbanos e Infraestructura verde

Table 1 Matrix of the relationship between urban forest components and green infrastructure types.
Urban forest components

e of trees Tree cluster Woodland

Street trees and verges

Green roofs and walls

Amenity spaces

Derelict lands

Water management spaces

Parks and gardens

Land used for urban agriculture

Civic spaces

Institutional grounds

Outdoor sports facilities

Green corridors

z ()
2 a3
£ o
&
2
£
s
o
P
<
°
S
o
]
<

ral and se atural spaces

ultural land

I
oo

Bl Commonly related Sometimes related Rarely related * Source: B
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Objetivo de la gestion del arbolado urbano.

Optimizar el area foliar de los bosques
urbanos estableciendo y manteniendo una
copa de arboles y arbustos genéticamente
apropiados (adaptados y diversos) con el

y de una,
manera de coste efectiva.

Dr. Andrew Kenney, 2010

Strategic Urban Forest Management Plan

Goals and Public Education/
G Tree Invento Plan Components
Objectives ¢4 P C

History and Biodiversidad

Context } Trees
. Plantable
Policies spots Estratos de
edades

F

Management

M. i 1
R apping/GIS

Cambio
climatico...

Diservicios...

22
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CEA CONTRIBUCION A LA FUNCION B aoa SN meoia

www.vitoria-gasteiz.org.ceac

e Ejercicio: 30 min/dia
- GIS estudios
(GVSIG) ~ -

para la mejora de la

£ o

Areas \}erdes_Smin> 50003m> Residencia

&N

R

Estudios de Aplicabilidad en términos de
accessibilidad... 300 m maxima d a un EV (ECI, 2003;
ANGS, 2010; Wendel-Vos et al., 2004) >5000 m2
(ECI, 2003) + condiciones apropiadas para realizar
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beneficios que la poblaci n obtienen
de 1la naturaleza (Forestry Comission
2017.

Servicios ecosistémicos.

a) Servicios de aprovisionamiento: productos de alimentacién,
materiales y fuentes de energia proporcionadas por los sistemas vivos.

b) Servicios de regulacion y mantenimiento: todas las formas en que
los organismos vivos pueden mediar o moderar el entorno ambiental y que
afectan a las actividades y bienestar humanos.

c) Servicios culturales: incluyen todos los aspectos de los
ecosistemas que afectan al estado fisico y mental de las personas.

d) Servicios de soporte. Son los procesos ecosistémicos y estructuras
necesarias para que sea posible la generacion de los otros tipos de servicios
ecosistémicos. Por ejemplo, la formacién de suelo.

Millenium Ecosystem Assessment (2005), MEA, UK National
ecosystem Assesmment (UK-NEA, 2011)

Turner (2008) , Constanza (1997), De Groot (2002) , Wallace
(2007) , etc.

11/6/18
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PLAN DIRECTOR O LA NFRAESTRUCTURAVER D E 06 24%AG02A. Documento de Divuigacion

[7/ SERVICIOS ECOSISTEMICOS \—]
HABITAT V REGULACION \\—1/ CULTURALES Y SALUD \
eccon de ls Bodversidi 2 e cai inistro de ag b
especes <o o

Mejora de i Bienestar
Acthidades

el

) Zaragoza

CICES

Towards a common classification of ecosystem services

3 tipos de servicios:
Provision.

Regulacion. Open
Culturales.

Operationalisation of Natural
Capital and Ecosystem Services

Los servicios ecosistémicos se definen como las contribuciones que
los ecosistemas hacen al bienestar humano... (CICES, citado en JCR,
2018). Estas contribuciones se enmarcan en términos de

équé aportan los ecosistemas a la
poblacion?

26
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.;‘ ARIES

4 ARstcial Intoligonco
~ for Ecosystem Services

&
=)
m
Ok & CAPABILITY INDICATOR

LAMD UTILISAT

InVEST LuclI
Annual water yield Flood interception Available water flow
Million m3 (m3/yr)

=<5 W Ficed mitigating land » Abstraction points

=6 -25 B Low flood concentration —<10

=26 - 50 W Moderate flood concentration

=-51-75 M High flood concentration

m76- 185

Servicios ecosistémicos.

Cuantificacion :
i-Tree.

Eco

Streets
Hydro

Vue

™ Water bodie:

STRUCTURE
FUNCTION/BENEFIT

o e ' =
LR

MANAGEMENT

ECONOMIC
VALUE

ARIES 'Flow and Use'

SERVICIOS
ECOSISTEMICOS
(SE)

DISERVICIOS
ECOSISTEMICOS
(DSE)

SINERGIAS

TRADE OFF
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Interacciones: trade off y sinergias

Servicio ecosistémico Servicio ecosistémico Interaccién Fuente
137 distritos del Ayuntamiento
Provision Regulacién Trade off de Quebec (CA) (Raudsepp-Hearne et al., 2010)
138 distritos del Ayuntamiento
Provisién Cultural Trade off de Quebec (CA) (Raudsepp-Hearne et al., 2010)
Provisién Regulacién Trade off Dinamarca (estado) (Turner et al. (2014)
Provisién Cultural Trade off Dinamarca (estado) (Turner et al. (2014)
En concreto en dreas urbanas
son importantes los tipos de
conjuntos de usos mixtos 138 distritos del Ayuntamiento
Regulacion Cultural Sinergia multifuncionales. de Quebec (CA) (Raudsepp-Hearne et al., 2010)
En concreto en dreas urbanas
son importantes los tipos de
conjuntos de usos mixtos
Regulacién Cultural Sinergia multifuncionales. Dinamarca (estado) (Turner et al. (2014)
22 contextos urbano-rurales en
el delta del rio Yangtze (zona
Dependiente del suelo Dependiente del suelo Trade off muy desarrollada en China)  |(Yang et al., 2015)
23 contextos urbano-rurales en
el delta del rio Yangtze (zona
No del suelo No del suelo  |Sinergia muy desarrollada en China)  |(Yang et al., 2015)

No existe regulacién

Sheffield

(Barbosa et al.,2007)

Los servicios pueden ocurrir a
otras escalas espaciales. La
multifuncionalidad puede no ser
siempre interesante por los
TRADE OFF que se generan.

16 ayuntamientos en
Norrstrom (Suecia)

(Queiroz et al., 2015)

Green Infrastructure approach: linking environmental with social aspects in
studying and managing urban forests

Coste de los
ecosystem disservices (ED) (Lyytimaki and
Sipila, 2009).

0]

Delshammar, Otsberg and Oxell (2015)
desarrollaron un estudio de los diservicios del
arbolado urbano comparando Goteborg,
Malmo y Estocolmo.

11/6/18
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The Cost Of Ecosystem Services In Cities: Ecosystem
Disservices

v' Diservicios mediooambientales-Ecoldgicos:

CO2 + VOCs+alergias+...contaminantes (Calfapietra, 2013; Carifianos et al, 2015.)

[CO,] + BVOCs (Sur et al., 2013) + polen (Bartra

et al., 2007) + Artropodos-alérgicas (Bonamonte et al., 2013); pdjaros son

vectores de enfermedades (Lohmur-Balbur 2015)+

v’ Problemas/peligros Sociales. crimenes..

v Costes Econémicos (I-tree, directos, indorectos,...)

' 1.- Problemas de tipo
fisico y/o mecdnico.

— Problemas originados por
el desarrollo del sistema
radicular.

— Rebrotes de raiz.
— Presencia de espinas.

29



2.- Problemas relacionados con la
salud de las personas.

— Presencia de sustancias venenosas.

— Provocar alergias.

— Plagas molestas.

3.- Problemas que interfieren con
el medio en el que se desarrollan.
Especies que empobrecen el suelo.

Olores desagradables.
Frutos que manchan el pavimento.
Presencia de sustancias alelopaticas.

CAUTION
GIANT HOGWEED
DO NOT TOUCH THIS PLANT

CAUTION

1 you com into contact with this
‘plant, you could exparience severs

+ Grows up to 16ft hlgh - b |

Contact with the gyes can cise

a parmanent biindoess.

- Member of the Apiaceae famnly which also Tl | ;’i‘:._m_'zg el
contains carrots and parsnips = &a = Rl [ mttiomort nen e ™ || o ottt o
et Sght and sesk madical attontion 5

Toxucﬁﬁ’:ontamed wrthm the stem<7 Bl | e
Bl;eakmg stem ‘causes sap to 6oze out -

. Just one drop of sap in the eye can cause

. blindnessY g~ AL/ Hu

- Widespread across England Scotland and Wales i

+“Found on riverbanks, verges and wasteland e

Growmg the plantin Bntaln is i

w1 Yol canSite

11/6/18
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I B e

4 victimas asistfan a un concierto de masica th'L.n al aire libre, quc no se sus[x.ndlé pese al

150 de fuertes vientos

Gonmoclon en Francia por Ia muerte de once
personas en Estrasburgo por una tormenta

Pese al aviso que el Este de Francia seria

azotado por grandes tormentas, en la ciudad

de Estrasburgo nadie quiso suspender el
concierto de misica hebrea que ofrecié el

del viernes. Fue el fuerte viento racheado el
que acabé aguando la fiesta, al arrancar de
cuajo un drbol que se desplomé sobre una
carpa que cobijaba a 120 pérsonas. Once

Otros 18, entre ellos dos nifios, resuliaron
heridos de gravedad. Los franceses asisten
conmocionados al desenlace de una tragedia

DOMINGOS SAMPEDRO
BRUSELAS. Corresponsal

Astrid Ruff, usa joven que
ssisti6 al conciento celebrdo
en Jos jardines de un castillo si
wado & las ‘afverss do Fstras-
burgo, declard a la_televisitn

Awnqoe visihaeredutd Pkt

maba sobre la carpa inestable
en la que se guarec(an de la
foerte lluvia, B suceso wvo o
gar poco antos de las dicz de la
noche del pasado  viernes
Otras 65 perionss que so refo

glaban de 1a & ol
tugar ci-
dow, 18 de ellos de gravedad
En alerta
Los servicios de s0corro, qué

estaban en aleqta por el Aviso
e fueries tormentas, moviliza
ron 130 bomberos, 35 amba
lancias y fuvieron que utilizar
mdquinas para cortar las mmas
del drbol para rescatar a los he
ridos. En el
escenas de desolacién, con j6-
vencs, muchos de ellos meno-
res. que vagaban ensangretados
bajo la Tuvia Haman

grupo Mamas et Papas al aire libre la noche

 familiares ¥ amigos
adores habian re-

cibido 18 autorizacita pars ce
lebrar el concieno al aire libre.,
se al pronostico’ de_fucries

Franco Condado, todos ellos en
€l Este del
P hilippe anlnn.l Fesponsa-

a zooa,

que ya estd siendo investigada por la Fiscalla

Jovenes murieron en el acto al ser aplastados. 'y que algunos creen pudo haberse evitado.

U poliels pervimmes Jurte o) drbel durvibads poc tlTuarts visuts'y wes et fa Soueiis bn Inwabarss TEi i T,

Estragos en otros lugares del pais

Centro-este del pafs, gonde fucron |evcuados
cientos de vecinos, y en Belfort fue internumpido
inkéstro qhe ha cousdd Ja e Qnce personas. * « Ain concierto de rock al que asistian 20.000

Se uata de esclarecer si existe algana responsa »onas y no circulan trones. También en el norte
bilidad del Centro Furopeo pa ‘Culturd Ju-  de ltalia, un buracén arrass Ia regién de Lom
dis"organtzador dol Cobeino Al Nes Jibeé Por 5 diar e 0c}0 60 betidos ¥ numerosca daiox
no haber suspendido 1a sctuscion pese que el
Servicio do Metcorologla frsscés habla. rece-

b

mendado que no se casa ¢ incluso y la
gente evitase refugiane debajo de los frboles un ¢
La tormenta también causd estragos en Tulle

ntenar de casss, ¢ayd la pasada noche sin
causar victimas ni dafios

11/6/18
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Servicios

...para desarrollar una correcta gestion sostenible de la
vegetacion urbana se deben conocer tanto los servicios
como los diservicios y se deben comparar para analizar

coherentemente su peso especifico (Escobedo et al., 2011).

1)/

Zarcillos, Sustancias

espinas téxicas

Alergias ‘ ‘ Colapsos
DISERVICIOS

A LA SALUD

32
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Table 2 Matrix of the relationship between ecosyster

g
g
3
2
3
3
5
&
a
4
z
3
3

&
c
5
3
8
H
3
7

Urban forest components

i

i
;

SE y Bosques urbanos

| o owede | e | meguides | mordoseg |

Tree and branch fall (especially during storms)

Sometimes deiivered Rarely delivered

,\
8
3
3
3
E

K

a
3
3
2

beneficios que la peblaci n ebtienen
de 1la naturaleza (Forestry Comission
201D.
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Fisicos

e Escala
e Gestion
e Estructura

Definir aspectos
especificos y
factores que
influencian la
provision de SE. Contexto

Identificar,
[EN TR
evaluar SE de UF

e Localizacién
e Uso del suelo
e Propiedad

Escala y gestion

Provision y regulacion.

Valorados como conjuntos FCC>>> (McPherson, 1994,
alorados ) Nowak and Crane, 2002)

Arbol Alineacién Cluster de Bosques

arboles urbanos
(urban
woodland,
5000 m2y
20 m)

aislado de arboles

Técnicas de arboricultura Tcas de silvicultura (Kenney et al., 2011)

11/6/18
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Fisicos

e Escala
e Gestion
e Estructura

Densidad y separacién
Fisicos

e Escala

e Gestidn

e Estructura

rea de superficie foliar

11/6/18
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Pittsburgh

Austin

36

Washington, D.C
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Necesitamos hojas,

noe rboles

(adaptado de Nowak)

biodiversidad + estratos de
edad

37



ESTUDIO DE BIODIVERSIDAD - SANTAMOUR, 2002.

Tree1
Tree Specie Specie
2 1 2
Tree
3 -
v 4 ® v 4 9

N° trees of the same N° of trees of the same N° of trees of the same
SPECIE<10% TOTAL GENUS <20% FAMILY < 30% TOTAL

EFUFEI!EZ"

ﬂ X 16 European Forum on Urban Forestr
I 5 . & p Y
8.0 ~ - Milano, Italy 7 - 11 May, 2013
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Perception of a
Problem

“Large old trees are
disproportionately
M vulnerable to loss in
¥. many ecosystems
® 8 ™ worldwide as a result
:ﬁ of accelerated rates of
& mortality, impaired
% recruitment, or both”

Undermayer, .8, Laurance, WS, Frankli, L5 Litans, G, Bariks, $.C., Slanchard, W.,
Stein, 1AR. (2014). New Policies for Ol Trees: Averiing a Global Criss in &
Ecological Structure. Conservation Letters, 1), 6163 ot 10.111%/cont 12013

OneOak tree
felled 25
2390 m

Growth rate
10 cm a year

Growth rate
slows to
| | 23cmayear |
Major branch
formed 1312m
1M15m
| Tree height |
growing by
30cm per
year
525m
OneOak |First tree ring
acorn identified
germinates 1791
g 03%om
1788 1790 1805 1827 1835 1853 1889 2010 date
0 2 17 39 47 65 101 222 age
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Ideal Diameter Distribution?

: French forester $

s Frangois de Liocourt (1898) §
N is first to formally describe Q
\ diameter distributions for \o,’é
uneven aged forest ,bb
management N

\ g
: & %3
¢ -:: Commonly referred to as the &

| l“’ Reverse- distribution &

Y

o &
- g
>3,
]‘-." P - R G Locourt, , LA, On Famenagement des sapindens, i Bulietin Trimestrel,
s 259 N ) e - I % 4 Sociré Faresbre G Fronche Comié ¢t Beffort, At pp. 396409,
w 0w o

A well distributed age-glas§ helps maintain a stable canopy cover. If all the trees within a
particular area or neighbourhood are approximately the same age they will mature and
decline more or less at the same time, leaving that area with a deficient urban forest
canopy. In some parts of Oakville, mature Norway and silver maple trees have begun to
decline in health (Town of Oakville 2006). To mitigate against the impacts of a
decreasing canopy cover in neighbourhoods dominated by these two species, Oakville
should take steps to increase the age class and species distribution where possible.

For example, the City of Davis, CA established the following standard for desired age
structure:

‘&‘9 * 40% young (< 15 cm DBH)
QO *  30% maturing (15-30 cm DBH)
0@ * 20% mature (30-60 cm DBH)
& = 10% old (60 cm DBH)"

At present, Oakville has only 0.5% large-stature trees.'® Management activities should
@ strive to improve this to at least 10% of all trees in Oakville.

3%
.\0 . Actual forest size class distribution compared to “ideal’
°o’ L
S "
® &
.*\Qo \(,o ©
S
& F i”
& 3e
B Toromo
l » L

2

. i--l.l

0152 153305 06457 45861 61s
troe site clase (damoter ot brasst heght in cm)

11/6/18

40



Age Structure

Proven Solutions for a Growing Wor
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From Sapling to Maturity - Exploring
Structural Diversity in Urban Forests
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What is the ideal UF dbh distribution?
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DIVERSITY AND STABILITY IN A STREET TREE POPULATION

NA RICKARDS
Codiege of Emvironmental Scionct and Pomeairy. Sahons of Fomstry, Sinte Uniernty of
New Yerk, Syrcwas Compen, Syvacese, NY 13210 (USA)

(Aeopand 5 May 1943}
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a
E

Richards most cited in
UF literature

But is distribution
ideal or generally
applicable?
Richards calls them
“my approximate
guidelines”

My Approximate Guidelines...

* Richards’ “approximate guidelines”

“For adapted, long-lived species [...] in Syracuse,
[...] a good age distribution for population
stability would be about 40% trees under 20 cm
diameter, 30% 20 — 40 cm trees in the early
functional stage, 20% 40 — 60 cm functionally
mature trees, and 10% older trees with most of
their functional life behind them.”
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What is the ideal distribution?

*  Millward & Sabir modify
Richards and propose:

SR ————
gy Journal of Emvironmental Management

Serocture of 4 forested urban park: Implications Sor strategic management

¢ “.ageneralized ideal
distribution [...] that
would see 40% of a tree
population fall within a
DBH classof 0=15cm,
30% from 15-60 cm,
25% in class 60-90 cm,
and 5% classified as 90
cm and above.”

Mibuard, AA & Sabe, 5. (030) Sorcrare of » formstnd wrban park: Implcations for strategs
maragerment. Journel of Envronmentel Masogement, $3(11), 2215 1224 dov
R/t 90 org/ 10 1034/} jeewemam. 2050.06.008

Diameter Class Distributions
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Diameter Class Distributions
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Diameter Class Distributions
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1. Trees & Forests — Targets related to the status of the vegetation resource itself and/or |

k ledge of that resource.
2017 Ratin,
" Target Key objectiv
e i Low [ Ged T T
No single species No single At least as diverse
Establish a Five or fewer represents more :p":::n“ ioda ('; /‘;‘(;)7::;' rating
genetically diverse species dominate than 10% of total ‘:p 5% of total icipality-wid.
Species tree population the entire tree tree population; otd Sakeriee municipality wide
T3 tree population; ~ and at least as
diversity across municipality population across | no genus more O RN FAGTE diverse as "Fair”
as well as at the municipality. than 20%; and 8 %
neighborhood level. no family more han- 20 and (10/20/30) 3t the
B than 30%. no family more neighborhood
3 than 15%. level.
Total tree
Provide for ideal population
uneven age Even-age keoriond Total population
. distribution, or Some uneven municipality
distribution of all highly skewed R but i o approaches that
Age diversity | “intensively” (or e A ideal distribution
RS toward a single most of the tree ideal age R Y
T2 | (Size class individuatly) age class population falls distribution of municipality-wide
- ] h
distribution) mansged F'“s (maturity stage) into a single age 40% juvenile, ° we asatthe
municipality-wide as : neighborhood
across entire class. 30% semi-
well as at lation mature, 20% level.
neighborhood level. ¥ z e
mature, and
10% senescent.

KITCHENER (CA)

http://planthardiness.ars.usda.gov/PHZMWeb/#

2012

Zones

2 [N e ;7 e e o
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FIGURE 2: ADAPTATION STRATEGIES FOR THE URBAN FOREST IN THE CITY OF TORONTO
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Uso del suelo y propiedad

FCC esta afectada por el uso y propiedad del suelo.
Contexto

e Localizacién
® Uso del suelo
¢ Propiedad

Afecta a la accesibilidad y visibilidad.

La morfologia urbana es critica. Caracteriza el suelo en base a
caracteristicas fisicas y las actividades que acomodan.

Los SE dependen de la gestion del suelo urbano.

G

1y

Table 2 Matrix of the relationship between ecosystem services and urban forest components.

Nature and landscape cONnections
Social development and connections

Education and learning

Economy

Cultural significance

Fruit and leaf fall

Animal excrement

Blocking of light, heat o views
Decrease in air quality
Allergenicity

Spread of pests and diseases
Spread of invasive species
Damage to infrastructure
Creation of fear

SE y Bosques urbanos

Tree and branch fall (especially during storms)

R Commonly delivered Sometimes delivered Rarely delivered
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SE de provision y Bosques urbanos
> Provision directa (frutos, semillas, nueces, etc.).

> Provision indirecta (setas, ciervos, etc...)

> Servicio especifico de ciertas especies. Conversion y almacenaje de la energia via
la fotosintesis en materia bioldgica comestible.

» Productividad de fruta.... 500-600 arboles por ha.

» Mds comunes en Londres Pyrus sp., Malus sp. . (Rogers at aI 2015)

SE de provision y Bosques urbanos. Provisidn de alimentos.

Table 3 Urban forest parameters that are reported to improve the ecosystem service of food provision.

S DL PP T Pest and disease control will ensure that trees stay healthy and thus produce higher quality fruit
(Goldschmidt, 1999).
Tree pruning and feathering techniques can result in greater yields of fruit (Robinson et al., 2007).
Trees with pyramid-shaped crowns produce more and better quality food than those with globe-
shaped crowns due to the greater exp to light (Robi etal., 2007).

The harvesting of fruit, berries and nuts, as well as ongoing tree maintenance, is easier for smaller
trees (Robinson et al., 2007).

Larger trees tend to produce larger fruit (Clark and Nicholas, 2013).

Urban orchards in Europe are typically planted at a density of 500-600 trees per hectare due to
g returns (Robi et al., 2007).

Some species produce greater yields in monocultures due to resource competition from other
species, while some fare better in polycultures with complementary processes (Rivera et al., 2004).

(VLR Trees located near transport routes may have trace metal content (e.g. cadmium and lead) in their
to people fruits, nuts and berries; however, they are less susceptible to pollution than vegetables (von Hoffen
and Saumel, 2014).

The closer food producing trees are to urban populations, the more likely people are to benefit from
the increasingly popular trend of eating locally grown food (Clark and Nicholas, 2013).

The feasibility of harvesting food from local trees or woods may be reduced where accessibility is
difficult or impractical (e.g. due to the height of the tree or an adjoining busy road).

(FLLATTFTLE LT TN Fruit trees can be used as incentives for city dwellers to plant trees in private gardens (McLain et al.,
2012).

Publicly owned and accessible open space is likely to be best suited to the provision of public food
trees (McLain et al., 2012).
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Table 7 Urban forest parameters that are reported to improve th y service of g
SE de regulacién LEUTTEPPUETIL PN Greater canopy cover increases rainfall interception (Inkiliinen et al, 2013).

y Bosques lmmmmmnmmwmwwmﬂummm)

Weed, pest and di u_umwmmmwumummm
urbanos. : AT Ry I eding e 8

Taller trees. wwanmmmdnmmmmmmmm;mu
R I . s trees (<10 and increase (Llorens and Domingo, 2007).

p role in regul thr
egulacion S sy i ek ough greater

Annual and peak event rainfall interception per tree increases with stem diameter, multiple layers of
de daguas branching and rough bark surfaces (Xiao and McPherson, 2002)

rufmlgmmmmummmumwmmmmn
de Trees LA (des ) can reduce the amount of throughfall through greater

interception rates (Nisbet, 2005)

C and effective rainfall than
tormenta. feros snd everyrsenbroudemd o moc fciatrecotg il

McPherson, 2002).

Fast-growing and deep-rooting trees transpire more water than slow-growing and shallow-rooting

Materiales de trees (Calder et al, 2008).

Albedo bajo g TS Tk
evaporation rate (Calder et al., 2008).
afectanala T2y a pyewmm——"—" e
. L LA Urban woodland is most g flooding if upslope of urban areas (Matteo et
la infiltracion... foptopie o 2008
Flooding is decreased and groundwater recharge increased when trees are located next to roads
wmmaa_m
. surfaces reduce surface runoff than those planted
BU interceptany |mp.mm(~m«u.zmm Sk e
almacenan agua CTSAIc SOHS S Ioore effactive ! Faccion fvio e rssning of clay Aofls (Ol st et 20071
R In terms of the distribution of trees, studies typically focus on increasing tree cover in low tree cover
de lluvia, mmdwmaw'hmwmmmmmmﬂm&mmsem
favorecen Peri-urban and even rural woodlands (in the riparian zone and floodplain) can contribute to flood
., ion in urban areas by delaying the passage of flood flows (Forest Research,
evaporacion y 2010).
mini'nl]izan Land use and ownership mwm:ooﬂ forin u:'um) Y8 results in
erosion The potential for ssible
regulation is mmmmmdMWhM(ﬂkmﬂ
SE de 2 .
., Table 8 Urban forest parameters that are reported to improve the y service of air purifi
regulacion y z
The greater the (continuous) canopy cover and tree density, the greater the deposition of air
Bosques pollutants (Alonso et al, 2011).
urbanos Unhealthy or stressed trees have reduced ability to remove air pollutants due to stomatal closure
° (Jim and Chen, 2008).

Managing urban forests at d les (e.g. patches around neighbourhoods) can
mM.vadthMﬂpe mmw(&wbﬁodd 201).

mentdstrmmwdwoodlmdsmhmdwbelm effective way of reducing PMyo

Purificacion

del aire. P logical or policy such as the use of greener fuels (Escobedo et al., 2008).
mepmnudstnﬁmbusodmdwhhndumdpmdenceofmhma(wvmud 2008).
Conifers absorb the least O, and evergreen broadleaf species the most (Alonso et al., 2011).
D species more nitrogen oxides (NO,) than evergreen species (Bowler et al., 2010b).
Coniferous trees are better at accumulating airborne PM,  particles on their foliage than
broadleaved species because of their thicker wax layer (Nguyen et al, 2015).

L Trees with larger crown di are more effe atair pol removal (Alonso et al,, 2011).
Deposicion Air purification by trees is lowest in winter and highest in spring and summer due to leaf-on period
mecanismo por (Baré et al, 2014).
el cual los The removal of air pollutants is related to total leaf area (Jim and Chen, 2008).
contaminantes im::mmﬁ:hnﬂedmug:&:mmnﬂmbrmmdrwlmm
gase.osos y (LN ELEREE LB The availability of moisture in the soil will enhance a tree's ability to remove air pollutants (Bard et
particulados to people al, 2014).

Trees in closer proximity to a pollution source will be more effective at mitigatis thus those
between high pollution areas such as busy roads and vulnerable areas such as inds, schools,
hospitals and residential areas should be prioritised (Escobedo et al,, 2011).

Conifers are generally less tolerant to high traffic-related pollution, so are less suitable for roadside
plantings (Nguyen et al,, 2015).

In narrow, bmymetsuﬂmdhrdmsdyplmndmmmdmwmdwwwmmm
pollutants may be trapped beneath the canopy, thus reducing air quality for pedestrians and cyclists
-uisishmnasdmeweetwuoneﬁectwosnal.zma).

The greater the proportion of built area, the higher the level of PM, exposure (Weber et al, 2014).

son capturados
por las plantas
y absorbidos
por sus hojas,
ramasy
troncos.
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Planting

In The Nature Conservancy — in coordination
with C40 Cities Climate Leadership Group —

I{ealtlly Air has tried to understand whether nature can

play a role in helping to solve these twin

A global analysis of the role of urban trees in addressing
particulate matter pollution and extreme heat Cha”enges'

The answer appears to be a qualified “yes.”

Street trees can be a part of a cost-effective
portfolio of interventions aimed at
controlling particulate matter pollution and
mitigating high temperatures in cities.

While trees cannot and should not replace
other strategies to make air healthier, trees

i .
=
jor——— -

can be used in conjunction with these other
strategies to help clean and cool the air.

[

{ 1_ // Z | In the right spot, trees can both help make

} ; .!/ i ! our air healthier and our cities more verdant
% wwow ===~ andlivable.

SE cuturales y Bosques urbanos. Conexiones naturales Yy paisaje.

Table 11 Urban forest parameters that are reported to improve the well-being benefit of nature and landscape connections.

Scale and management

Individual trees, especially veteran ones, can provide great character and sense of history to a place
(Scottish Government, 2014b).

Individual trees have a positive effect on the perceived aesthetics of urban squares, enhancing city
image, duration of visit and the willingness to revisit (Raskovi¢ and Decker, 2015).

Lines or clusters of trees can provide aesthetic enhancements to streets, civic spaces and parks
(Coles et al., 2013).

Woodlands should be of a suitable size (minimum of 2 ha) to create a woodland environment
(Coles and Bussey, 2000).

The greater the number of greenspaces the greater the overall aesthetic value, though with
diminishing returns (Mitchell and Popham, 2007).

Management activities such as selective arboricultural thinning and undergrowth clearance
(as well as removal of litter and graffiti) can imp: visual perceptions (Tyrvéinen et al., 2003).

Large, mature trees are generally more aesthetically pleasing than small, immature ones (Tyrvéinen
et al., 2005), though this is less important in residential environments (Coles et al., 2013).
Broadleaved or deciduous species are typically preferred to coniferous ones, though mixed
woodlands are preferred overall (Coles and Bussey, 2000; Gerstenberg and Hofman, 2016).

Crown size and density are both positively related to people’s preferences, with globe-shaped
crowns particularly preferred (Gerstenberg and Hofman, 2016).

The smell of damp wood after rain and of pine trees, and the sounds of walking on crunchy leaves,
bird song and the wind in trees, add to feelings of connection with nature (O'Brien et al., 2014).
Perceived naturalness can enhance the visual appeal of a woodland, and thus the use of native
species may be beneficial (Ryan and Simson, 2002).

Woodlands with greater structural complexity (more canopy layers and different species) are
preferred (Coles and Bussey 20 ).
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SE cuturales y Bosques urbanos. Estimulacion sensorial y sentimientos de
conexion con la N2,

Conexiones naturales y paisaje. -
Visual. Sonora. Olorosa. Tacto.

(L ULLERL IO Trees and woodlands must be visible and in fairly close proximity for the service of aesthetic

to people enhancement to be provided, as evidenced by the effect of green views on property prices (Jim and
Chen, 2006).
Access to and views of greenspace within a workplace have significant benefits for well-being as
well as increased productivity (Grahn and Stigsdotter, 2003).

There is enhanced recovery from illness or surgery when patients have views of trees from hospital
(Ulrich, 1984).

(EULIEF UL A view of a (publicly inaccessible) greenspace can be as effective for mental well-being as having
access (Grahn and Stigsdotter, 2003).

X

X B
caminando de manerasuave.iremos aspirando los *.;
- dlementos ysustancias tan.beneficiosos que deprenden

I‘asjplantas y arboles, que se irérg.'ipc__(?rporz_ar}do‘a 'nuelzstro
stema-respjratorfGry entrahdo g RUeStd torfente s
' ngumeod : I f‘manera natural...”s
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SE cuturales y Bosques urbanos. Educacion y aprendizaje.

Desarrollo personal para poblacién de todas las edades... Forest Schools (O Brian, 2009).

Table 12 Urban forest parameters that are reported to improve the well-being benefit of social development.

Scale and management

Location and proximity
to people

Land use and ownership

The enc of ¢ of woodlands (e.g. tree p g schemes or
volunteer conservation grou; ps) can engage people in social activity and lmprove self-esteem
(Elmendorf, 2008).

M activities that imp hetics will encourage community use (Tyrvainen et al.,

5!

2003).

People are more likely to congregate in attractive dland settings; thus tall, mature trees are
preferred (Tyrvéinen et al., 2005).

Native species may be considered more ive of an area and thus contribute to sense of
place and community spirit (Ryan and Simson, 2002).

Large and more densely planted woodlands, and those with homogeneous trails, can mask the
number of users, easing perceptions of overcrowding which can reduce the quality of social
encounters (Coley et al., 1997).

Social contact and ¢ hesion can be f d by dlands and small groups of trees
near housing estates (Kuo, 2001)

The use of outdoor spaces and the amount of social activity that takes place within them increases
with the presence of trees and grass (Coley et al., 1997).

Woodl: es in closest p y to where people live are more likely to be used for
soc:al acnvmes (O'Bnen and Morris, 2013).

The lower prevalence of higher quality woodlands in deprived areas excludes their use by those

who may benefit most from social interaction (Seeland et al., 2009).

Urban parks serve as settings for mteracnng wnh famlhes. helping i |mm|grams (or other people new
to their

to an area) to develop memories and and to preserve
their traditions and culture (Peters et al., 2016).

Noodland must be publicly accessible for there to be social cohesion beneﬁ(s (Seeland etal., 2009).

The encourag: of ¢ i of dlands (e.g. tree p g schemes or
volunteer conservation groups) can engage people in social activity and improve e self-esteem
(Elmendorf, 2008).

Significance of urban forest type for human health and well-being

Urban forest type

Significance (on a scale of 1-5%)

Peri-urban forests and woodlands ? ? ? ? ?

City parks and urban forests (>0.5 ha) ‘? ‘? ? ‘? ?

Pocket parks and gardens with trees (<0.5 ha) ‘? ? ? ‘? ? FAO (2016)

Trees on streets or in public squares ? ? ? ? ?

Other green spaces with trees ? ? ? ? ?

* Where 1 = very low significance and 5 = very high significance.
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Urban forests and the SOGs: human health and well-being

Key actions
Policy and legal framework

Forestry

Urban farests and the SDGs: human health and weill-being
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Latest

Overview  News

X
\fia de oS‘. oS Investment in green city good for health and healthcare
F‘\ade e espac‘ budget
4 \0 e“ “\.‘e“‘o .\\o“es d News item | 16-05-2012116:18
S \\ \ .

une man“"“ a ) L w \’,\)\\"-a Savings of €65 million can be made in the healthcare budget by developing

q\le e “\eﬂe e n Sa\“d e 2008\ +  more green spaces in urban areas. More green spaces can also resultin less
‘deS e " a"‘\O € \-‘a“c ’ health-related absenteeism in the work place, a saving of EUR €328 million.

e , ‘.es pO ar P*\ These are the results of a study by KPMG, commissioned by the Ministry of

dO\a de\ “'\a 4 Economic Affairs, Agriculture and Innovation.

Economic value of investment in nature in relation to healthcare

For the first time, the economic value of investing | relation been studied.
Although scientific research appears to show that living in a green environment has a positive effect on
public health, its economic effect has never been calculated.

Depression and obesity
On the basis of ludies in the ¥ Bos en Lommer, KPMG has
cakulated the effects for the whole of th AL sned the effect of g

ed of ind cbesity in young people. The study showed that 10% more green

space in a neighbourhood could result in 130 fewer patients suffering from depression.

Cost savings
The savings in healthcare and workplace absenteeism amounts to €800,000. For the Netherlands as 3

Physical inactivity now
rivals smoking as one
of the nation’s biggest
health problems and is
responsible for 17% of
early deaths in the UK.

The Cost of physical inactivity:

The overall cost to the economy of physical inactivity in
England is estimated to be £8.2 billion per year." As a result
the value of encouraging people to be active is huge, simply
“reducing the sedentary population by one percent could
reduce both morbidity and mortality rates at £1.44 billion a
year”"

If Central Bedfordshire encouraged 10% of its population
to exercise through access to good quality green space it
would save an estimated £2.9m in healthcare costs."

An inactive person = and visits the = 0,
spends 37% more = 37% doctor 5.5% > 5'5 % '
days in hospital more hospital visits more often.” / more GP visits

GPs understand the benefits of exercise but there are barriers to prescribing it".
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Green space has huge benefits to both physical and mental
health”' and also significant social benefits.""

Being in green space can improve
mood and result in a decrease in
blood pressure and muscle
tension.™

The availability of good quality green
space in a neighbourhood can lead to
higher physical activity levels and people
living in close proximity to good quality
green spaces enjoy better health and
live longer.*

Improving access to and use of green
space can help to reduce health
inequalities in key priority health areas.”

Green Prescriptions

Lose Weight

6-8 months after receiving their green prescription,
63% of patients are more active than they were
before and 46% have lost weight.*"

To find out more about green prescriptions contact
The Centre for Sustainable Healthcare - info@sustainablehealthcare.omg.uk

www.nhsforest.org

Green space is important for
prevention and for reducing rates of
some chronic diseases: e.g. trees
improve air quality and asthma rates
in children are found to be lower
when there is more tree cover.”’

Exercising outdoors in
natural and green spaces
is more beneficial to health
and wellbeing than indoor
exercise. "'

L
w )
Physical activity can offer
benefits to those receiving
cancer treatments and can
reduce the likelihood of

breast and bowel cancer
reoccurring.”"

CENTRE for
; TAID
HEALTHCARE

Biid ol

News Opinion Sport Culture Lifestyle

i >

UK parks save NHS more than £11 ayear,
study suggests

Fields in Trust charity says regular users are likely to be healthier
and visit GPs less often

Press Association
M May 2018 04.33 DT

f v @

The UK’s parks save the NHS more than £111m a year, according to a report.
Regular users of parks and green spaces are likely to be healthier and make
fewer visits to their GP, research by Fields in Trust suggests.

“The research also confirms
that any decision by a public
body to remove a park or
green space is completely
short-sighted — and will in
fact likely cost more money
than is saved.

In health alone, parks and
green spaces saved the NHS at
least £111m per year through
prevented GP visits — enough
to pay for more than 3,500
nurses.”

The charity estimates such
spaces provide more than
£34bn of wellbeing benefits
by improving mental and
physical health.
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https://www.theguardian.com/society/nhs

Funding Trees for Health | 3
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Figure E1. Conceptual model of the linkage between urban forestry funding and health funding.
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