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1. Introducao

O colossal e veloz aumento do nimero e da diversidade de pessoas a (con)viver em espagos urbanizados
nas Ultimas duas décadas corporiza um enorme desafio pela complexidade das solugdes necessérias e
pela necessidade de satisfazer uma multiplicidade de atores com interesses e prioridades diversas. Desde
o final do século passado comegamos a assistir a um aumento verdadeiramente exponencial da
preferéncia dos seres humanos pelo modo de vida urbano (14% em 1900, 29% em 1950, 47% em 2000,
mais de 50% em 2008) e as projecdes atuais apontam para um crescimento de 70% em 20580 e de 100%
em 2092 (Batty, 2011). Esta preferéncia dos seres humanos pelo modus vivendi urbano abrange tanto os
paises desenvolvidos como 0s que estdo em vias de desenvolvimento (Figura 1).
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Figura 1 - Projecédo do peso de populacéo a viver em espacos urbanizados e dimenséo das cidades em 2030'.

O crescimento da populagdo urbana, que resultou naturalmente das inUmeras vantagens comparativas
que a cidade propicia, fez-se acompanhar de um conjunto de novas preocupagdes com a capacidade de
carga e o equilibrio dos ecossistemas locais, regionais, zonais e global, a medida que o nimero de
pessoas e atividades foi aumentando. E, algumas das vantagens passaram a traduzir-se em perdas e

danos inesperados, surpreendentes e muitas vezes irreversiveis (Figura 2).

T United Nations, 2018, https://population.un.ora/wup/Maps/ (consultado em abril de 2022).
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Figura 2 - Os 10 riscos globais mais graves resultantes das novas formas de relacionamento dos seres humanos
com o ecossistema em que se inserem (WEF, 2022)

O mais recente Global Risks Report (WEF, 2022), sublinha, mais uma vez, este fendmeno e elege-0 como
um dos riscos mais relevantes para a continuidade da espécie humana no Planeta, alertando para a
necessidade de encontrar outras formas de agir (Figura 3).

LAY 7,
SR 7
. ™ Vv w&"r
e
k""’k o
o g Ve
“omom, . Urban Governance ' =5 )._Urban Economies oWt
“"""-dn,, v // N . M‘”‘:”m\‘
: \ e
. Urban Environ- ¢ ~ v
"'tm'- ment and Re- ( () Urban Society wigration
sources | v 3 )
China II Cities and Ur- ; T Revonston
jor- \ Internet o
Globel Cance Urban Diploma- (" 4 '\‘ Urban Innova- + ™o
W% . cy \ \,\ \/ / tion . Aseay
/
o L N A =5 o om
0P o i l:;:sé;u:::;: ( ) — A J Urban Resilience Saency
PO i y :”“'%"""w
My
ey
T SN
«/”\w @ [ o,
L. 3
/7 W
% %

Figura 3- Novos desafios desencadeados pela rapidez recente da urbanizacdo®.

Algumas destas gangrenas inusitadas e complexas motivaram, ao longo do tempo, diversas reflexbes tanto
pela academia como pelas instituicbes governamentais nacionais € internacionais que as verteram em

documentos que ainda hoje corporizam marcos importantes sobre a necessidade de rearranjar
harmoniosamente as pessoas e 0s lugares onde vivem (Figura 4).

2 Cities and Urbanization, World Economic Forum
(https://intelligence. weforum.org/topics/a 1 GbOO00000LIPhEAK?tab=publications)



https://intelligence.weforum.org/topics/a1Gb0000000LiPhEAK?tab=publications
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Figura 4 - Cronologia dos documentos mais marcantes sobre a necessidade de reflexdo sobre a sustentabilidade
urbana (Huang et al., 2015).

Acresce ainda que a velocidade a que tém ocorrido estas transformacdes Nos espagos urbanos Nao se
tem revelado compativel com os tempos e com os quadros tedrico-metodoldgicos tradicionais da vertente
da investigacéo cientifica que procura dar utilidade social a ciéncia e criar conhecimento Util para a tomada
de deciséo. De facto, a coincidéncia de desafios novos (Figura 5), implica que o conhecimento cientifico
€ a governanca urbana procurem capacitar-se para serem mais habeis, criando ferramentas que,
experimentando procedimentos tedrico-metodoldgicos inovadores acolham e integrem a complexidade, a
multiculturalidade, a heterogeneidade de paradigmas de qualidade de vida e a incerteza das
consequéncias multiescalares para elaborar os diagnosticos e conceber solucdes potencialmente eficazes

para gerar mais harmonia para todos em tempo Util,
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Figura 5 - O desenho urbano no quadro do planeamento em tempos de mudanca (Abd Elrahman & Asaad,
2021).



2. Quadro conceptual e operativo dos Indices Ambientais

A consciencializacdo da necessidade de novos quadros conceptuais € operativos capazes de responder
aos amplos desafios que se colocam as cidades, tem vindo, assim, a despoletar o surgimento de novas
abordagens capazes de orientar inteligente e pragmaticamente formas de organizacdo de pessoas,
infraestruturas e equipamentos garantidoras do equilibrio dos ecossistemas urbanos (Anexo ).

Neste contexto, algumas cidades, ao detetarem a gravidade das consequéncias com que estavam a ser
confrontadas, tem experimentado novas abordagens a escala do quarteirdo ou da operagéo urbanistica,

seguindo uma leitura sistémica e holistica facilitadora da antecipagéo de consequéncias em cascata (Figura

6) (Anexo ).
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Figura 6 - Exemplo da solucdo multiescalar e multidimensional implementada em Viena (Reinwald et al., 2021).

Os Indices Ambientais emergem neste contexto, enquanto um instrumento adicional para decifrar, com
agilidade, os puzzles urbanos a escala da operacgédo urbanistica (Figura 7). Sdo ferramentas simples e
objetivas que procuram melhorar a salde dos ecossistemas urbanos, isto €, da sua populagdo e do
suporte biogeofisico onde vivem. Como tal, exigem que seja realizado um diagnostico multidimensional do
metabolismo urbano de um espago urbano ou de uma parte do espago urbano que inclua a qualidade do
ambiente construido, a dinamica social individual e coletiva, o equilibrio bidtico e abidtico dentro e fora da

comunidade, etc. (Hancock, 2002).



Figura 7 - Escalas espaciais importantes para que cada intervencao incremente a resiliéncia urbana (Raven et al.,
2018).
Por isso, o diagnéstico que antecede a construcdo deste tipo de ferramentas terapéuticas tem de
considerar as varias dimensdes de cada puzzle urbano em concreto como por exemplo: i) a qualidade da
estrutura fisica urbana existente; i) a qualidade do ambiente construido; i) o impacte do ecossistema
urbano a escala local, regional, nacional, zonal e planetéria; iv) o equilibrio da comunidade bidtica; v) o
estado de saude fisica e emocional dos utilizadores do espaco urbano; vi) a qualidade e a fluidez das
dindmicas sociais; Vi) a literacia; viii) os habitos de participacéo; ix) a robustez da governancga; x) a condicéo

socioecondmica da populacéo; etc. (Hancock, 2002)(Figura 8).
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Figura 8 - Quadro conceptual para a leitura de um espago urbano (Hancock, 2002).

Apesar do objetivo passar por melhorar a sustentabilidade ambiental, diminuir as desigualdades ambientais,
sociais e econdmicas e fortalecer a adaptagéo aos riscos naturais e tecnoldgicos assegurando uma boa

convivéncia entre 0s seres humanos e O seu suporte biogeofisico, estas ferramentas intervém



exclusivamente numa pequena fragéo do problema - a criagdo de um ambiente construido com qualidade,
seguro, agradavel e integrado no contexto geogréfico (European Commission, 2015). Por isso, em cada
caso concreto, a construgao destas ferramentas tem de considerar uma pandplia de atributos especificos
como por exemplo: a morfologia urbana, a expresséo, a coeréncia € a harmonia da linguagem
arquitetonica, a distribuigéo e as caracteristicas de todo o mobiliério urbano, as infraestruturas disponiveis,
a densidade do edificado, a qualidade cénica da paisagem (real e percebida), a qualidade, quantidade e
a conetividade entre os espacos verdes, o interesse e valor do patrimdnio natural existente, a morfologia
natural, os riscos naturais e a fluidez e vivacidade das dindmicas socioecondémicas. SO assim poderéo
contribuir para acrescentar resiliéncia sem perturbar a indispensavel harmonia de cada ecossistema

urbano.

Um Indice Ambiental n&o pretende ser mais do que um instrumento que define, justificando, as instrugdes
para a implementagéo de solugdes de base natural em diversos tipos de operagdes urbanisticas. Este tipo
de instrumento impulsiona de per si uma abordagem diferente ao planeamento urbano, exigindo uma leitura
sistémica, integrada e holistica da realidade antes e apds a insercao de um novo edificio numa determinada
parcela do territério, ilustrando, com grande expressividade a relagéo vantajosa de custo/beneficio
individual e coletivo, indoor e outdoor. Usa uma lente organicista e sistémica, motivando o envolvimento
de todos os atores, fazendo da conflitualidade e da heterogeneidade uma fonte adicional de informagéo e
oferecendo solugdes complementares congruentes com 0s ecossistemas existentes cujos resultados, por
serem incertos, t€m de ser vigiados e monitorizados em permanéncia por todos os fazedores do espago
urbano. O grau de incerteza que incorpora intrinsecamente, obrigando a classificar mais valias e a pondera-
las, acrescenta a esta faceta de promogédo do bem comum uma outra igualmente importante que € a do
incremento da literacia e da participacao de toda a comunidade alvo.

Em termos operativos, os Indices Ambientais s&o instrumentos de politica que estimulam a introdugéo de
solugdes de base natural (p.e. cobertura vegetal, mosaicos de agua, solos permeaveis, armazenamento,
tratamento e reutilizagéo de aguas pluviais, etc.) em operagdes urbanisticas, pontuando diferenciadamente
cada um desses elementos de acordo com a importancia dos beneficios que podem trazer para o equilibrio
do ecossistema assim como pelo valor e a diversidade dos servicos que propiciam naquele local em
concreto (ECNC, 2018). Séo, portanto, instrumentos de politica bottom-up que, ac pontuarem o potencial
global dos servigos para o ecossistema prestado pela incluséo de solugdes de base natural em operagdes
urbanisticas, permitem acelerar a qualificagéo urbana e aumentar a adaptacdo aos riscos naturais e

tecnoldgicos, designadamente os climaticos (ECNC, 2013).

Surgem para complementar as orientagdes ja existentes nos Planos Diretores Municipais e noutras
regulamentacdes vigentes, promovendo uma integracdo mais harmoniosa de qualquer intervencé&o no
ecossistema local, despertando todos os intervenientes para uma mudanga de paradigma no modo de
fazer cidade. Podem ser muito eficazes se, a escala local, forem identificadas corretamente as
potencialidades e os constrangimentos especificos para o equilibrio do ecossistema. Quando assim &, a

inclusdo, por exemplo, de novas superficies verdes e de mosaicos de agua nos novos edificios ou na



reabilitacéo dos existentes, cria condicdes para melhorar o conforto bioclimatico, recuperar as fungdes do
solo, melhorar a fluidez do ciclo hidrolégico, proteger a biodiversidade, reforgar a adaptagéo aos riscos
climéticos ao mesmo tempo que qualificam o projeto construtivo,

Os Indices Ambientais s&o normalmente traduzidos por metodologias de facil aplicagdo, com um potencial
pedagdgico extraordinario porque implicam a necessidade de, por um lado, (re)Jconhecer a complexidade
especifica de cada mosaico urbano - quarteirdo - e, por outro lado, a obrigatoriedade de avaliar o(s)
distdrbio(s) provocado(s) por cada nova pressao (ex. uma operagao urbanistica), sugerindo um cardapio
de acdes de compensagéo que garantirdo, na medida do possivel, a harmonia entre todos 0s elementos
- 0 clima local, a qualidade do ar, do solo, da fauna e da flora — sem condicionar a ideia/operagéo
urbanistica que procura requalificar o espaco urbano e oferecer melhor qualidade de vida aos seres
humanos (Naumann et al., 2020).

Figura 9 - Distribuicdo do tipo de incentivos especificamente para a criacdo de telhados e fachadas verdes
(Liberalesso et al., 2020).

Estes Indices Ambientais t&m vindo a ser progressivamente introduzidos nas normativas do planeamento
urbano, e tém vindo a revelar-se uma experiéncia de sucesso em todas as latitudes (Naumann et al.,
2020). Umas vezes como recomendagdes e noutras como obrigatérios. O facto de poderem ser vistos,
numa interpretacéo simplista por parte de muitos promotores imobiliarios, como um custo adicional e ndo
como um investimento, a sua aplicacdo tem muitas vezes sido de carater voluntario, acompanhada pela
disponibilizacéo de incentivos de indole diversa (p.e. reducédo de taxas, subsidios, vias verdes para a
framitacéo processual dos processos de licenciamento ou certificagao ambiental) (Figura 9 e Figura 10) ou
circunscrita a contextos especificos das cidades.
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Figura 10 — Valor médio dos subsidios por m2 de infraestrutura verde incorporada em operacdes urbanisticas
(Liberalesso et al., 2020).
No caso do Porto, a opgéo foi incluir este instrumento no Regulamento do PDM 2022 (art® 145°) como
opcional e premia-lo com dois tipos de incentivos — reducéo de taxas ou majoragdo de edificabilidade.
Importa, pois, conhecer e avaliar os exemplos mais robustos de criagdo e implementacdo de /ndices
Ambientais no mundo. Destaca-se Berlim, pelo pioneirismo, pelo sucesso e pelo tempo de
experimentacao. Depois, pelo processo de construgdo e de monitorizagéo e, em alguns casos pela
existéncia ja de alguns resultados muito animadores, Malm®, Seattle, Paris, Toronto, Estocolmo, Rio de

Janeiro, Washington, Helsinquia, Southampton, Oslo, Melbourne, Rennes, Grenoble e Londres (Figura 11).
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Figura 11 - Cronologia de alguns exemplos de criacdo e implementacdo de alguns Indices Ambientais.

3. Exemplos de aplicacdo de indices Ambientais

3.1. Berlim, Alemanha

Berlim foi a primeira cidade a conceptualizar e a implementar um indice Ambiental com o objetivo
de compensar, através da introducéo de melhorais de cariz ambiental no edificado, o défice de areas
verdes nas areas mais densamente urbanizadas. Introduzido em 1993, o Biotope Area Factor (BAF)

10



consiste num ratio entre a area com efeitos positivos no ecossistema e a area total da operacéo
urbanistica. Contrariamente a outros indices anteriores, o BAF ndo considera apenas areas
permeaveis e/ou cobertas por vegetagao, prevendo outras medidas complementares que poderéao

concorrer para aumentar a qualidade ambiental da operagéo urbanistica.

O BAF de uma determinada operacgéo urbanistica é classificado numa escala de 0 a 1 (Figura 12),
de acordo com as funcdes ecoldgicas ai asseguradas, podendo estas ser escolhidas a partir de um
guia claro e flexivel das variadas opcoes que poderao ser implementadas. Os fundamentos técnicos
para o célculo do BAF foram estabelecidos no documento guia “The biotope area factor as an
ecological parameter. Principles for its Determination and Identification of the Target” (LPB & BGMR,
1990), tendo estes critérios sido usados na sua forma original até 2019, quando foram introduzidas
algumas especifica¢des relativas ao uso de telhados e fachadas verdes (Stange et al., 2022).

Criteria Description Weighting factor (per m?)
Surface is impermeable to air and water and has no plant growth

Sealed surfaces (e.., concrete, asphalt, slabs with a solid subbase). 0
Surface is permeable to water and air; as a rule, no plant growth

Partially sealed surfaces (e.g., clinker brick, mosaic paving, slabs with a sand or gravel 0,1
subbase)

Semi-open surfaces Surface is permeable to water and air, water infiltration, but no plant 02
growth (e.g., sand, gravel, clinker brick with high water infiltration). 4
Surface is permeable to water and air, water infiltration and plant

Greened surfaces growth (e.g., gravel with grass, wooden cobbles, grass paving 04
blocks).

ts;{;:‘::;lv:;::):i?;\a;;f:;:2&:’::9‘:‘% Surfaces with vegetation that have no connection to the ground and 05

thickness 20 to 40 cm of soil covering.

Surfaces with vegetation, unconnected y

to the soil below, medium substrate 48:1;103cseoscmtzfvseogﬂeg\lg:i;r;at have no connection to the ground and 06

thickness g

Surfaces with vegetation, unconnected

to the soil below, large substrate S:lr::ﬁzzgﬁgfsg:;a;aré:&agi have no connection to the ground and 07

thickness

o e tts . SUfaces with vegetaton that have no connection o the ground but 0

thickness more than 150 cm of soil covering.

Surfaces with i to V ion connected to soil below, available for development of 1

the soil below flora and fauna.

Rainwater infiltration per m* of roof Rai infiltration for r ishment of groundwater; infiltration 02

area over surfaces with existing vegetation -

Water surface Rainwater fed water surface. Through establishment of vegetation 05
the BAF can increase to 0.6. "

Vertical greenery with connection to Direct connection of the vertical greenery with the soil, supply with 05

the ground nutrients and water directly over the roots in the soil. v

Vertical greenery without connection to Vertical or horizontal vegetation on a wall without direct connection to

the ground the soil on the ground, permanent planters supplying the vegetation, 07
with artificial irrigation.
Nature-like design of the roof surfaces with a substrate thickness

Extensive roof greening (since under 20 cm without artificial irrigation. Through systems for water 05

December 2019%) retentionthe BAF can increase to 0.6 (only for extensive roof "
greening).
Mixture of exts and ive roof g g with a substrate

Semi-intensive roof greening thickness of 15 to 50 cm (depending on the chosen plantings), 0,7

usually in combination with artificial irrigation.
Design of the roof similar to ground-based green areas with a

Intensive roof greening substrate thickness more than 50 cm, usually in combination with 08
artificial irrigation.

Figura 12 - Lista de medidas implementadas em Berlim. Fonte: adaptado de City of Berlim?®.

A regulamentagéo do BAF esté inserida no Landscape Plan da cidade, que teve a sua Ultima revisdo em
abril de 20134, A aplicagdo deste indice é obrigatéria pelo regulamento local para as areas incluidas no
Landscape Plan — que representam cerca de 16% da cidade de Berlim. Nas areas que se encontram fora

do Plano, a aplicagdo do BAF é voluntaria. Os valores standard séo diferenciados de acordo com as

3 https://www.berlin.de/sen/uvk/en/nature-and-green/landscape-planning/bat-biotope-area-factor/calculating-the-baf/
4 https:/gesetze.berlin.de/bsbe/document/jir-7-L-51 PIFVBErahmen

11
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classes de uso do solo (comercial, residencial, etc), pelo grau de sobreconstrucdo da érea a intervir, e

ainda por se tratar de novas construgdes ou de modificagao de edfficios ja existentes.

3.2. Malm&, Suécia

O Green Space Factor (GSF) de Malmo foi introduzido em 2001 no ambito de uma exposigao internacional
de habitacdo (European Housing Expo - BoO1 City of Tomorrow), que contemplou uma area de
exposicao temporéaria € um novo bairro residencial (Western Harbour), O GSF foi implementado com o
objetivo de aumentar a cobertura vegetal e a érea permeével a escala do lote®, procurando-se potenciar
0s seus efeitos em termos de equilibrio das diferencas de temperatura, criagdo de abrigo, fornecimento
de sombra, reducéo do escoamento das aguas pluviais, melhoria da qualidade do ar, salde e bem-estar.

O GSF € calculado como um valor médio para a area da operagao urbanistica. Os diferentes subfactores
dentro da érea de intervengéo pontuam entre 0,0 e 1,0 dependendo do potencial que o projeto oferece
para fatores como a vegetagado (Figura 13), a gestdo local de aguas pluviais ou o microclima, com a
seguinte féormula®:

Box 2 Green Points
Green Space Factor

A bird box for every spantment

1
2 A biotope for specified insects in the courtyard (water striders and other aquatic insects in the
pond)
Surface type Factor £ s
4 No surfaces in the courtyard are sesled, snd sl surfaces are permesble to water
Vegetation on ground 1 5 — the courtyard s0il depth and quality for growing
Vegetation on trellis or facade 0.7 & The courtyard inchudes  rustic garden with different sections
7 All walls, where possible, are covered with climbing plants.
Green roofs 0.6 8 Thers s 1 squar metre of pond aren for every 5 squsre metres of hard-surlace ares in the
. . courtyard
Vegetanc.m' Salbsamsyisoll delpt'h Detwoer 07 9 The vegetation in the courtyard s selected to ba nectar rich and provids @ variety of food for
200 millimetres and 800 millimetres buttarfiies (a so-called ‘butterfly restaurant’)
. § 10 No mora than five shrubs of the sama
Vegetation on beams, soil depth MOre than 0.9 ek ot o b
800 millimetres 12 The biotopes within the coutyard are ail designed 1o be dry
13 The biotopes within the courtyard are all designed 10 be semi-nsturs!
Water surfaces 1 14 Al stormwater flows for at loast 10 matres on the surface of the ground befor it s diverted into
Collection and retention of stormwater o5 e N GSF = (area A x factor A) + (area B
Draining of sealed surfaces to surrounding 02 16 Al rainwater from buildings and hard surfaces in the courtyard i collected and used for imgation
2 X 17 Al plants have some housshold use
vegetation 18 There are frog habitats within the courtyard as well as space for frogs to hibernate X faCtOr B) + (area C X faCtOr C) +
19 In the courtyard, there is at least 5 square metres of conservatory or greenhouse for each apartment
Sealed areas 0 20 There is food for birds throughout the year within the courtyard. / / d
Paved areas with joints 21 There o atloet b hlfrant s vsieto o e and o o very 10 i mitron of etc.) / total courtyard area
0.2 courtyard
Areas covered with gravel or sand 22 The facades of the bulldings have swallow nesting facilities
) . 0.4 23 The whole courtyard s used for the culivation of vegetables, fruit and berries
Tree, stem girth 16-20 centimetres 20 24 The dovelopers liaise with ecological experts
(20 square metres for each tree) 25 Greywater is treatod in the courtyard and re-used
) ) 26 All biodegradable household snd garden waste 1s composted
Tree, stem girth 20-30 centimetres 27 Only recycled construction matesials are used in the courtysrd
15 28 Each apartment has at least 2 square metres of bullt-in growing plots or flower boxes on the.
(15 square metres for each tree) it
Tree, i i T 23 Atleast half the courtyard area consists of water . ; B
2 EEIE D IR RN DEIHIEES 0 T oy B ¥ ot sl Gt e o Figura 13 — Lista de medidas
(10 I tres for each tree)
square metres for each tree 31 Allthe trees and bushes in the courtysrd bear fruit snd berries , .
Solitary bush higher than 3 metres S L R T e e Implementadas em Malmd (Kruuse,
(2 square metres for each bush) 2 u i n.(:"l::m ;n S b T m"mu:,.‘.r:w rp—
lowering <our
2 ToAint i wi 2017).

O GSF é complementado com um sistema de Green Points, ou seja, pontos adicionais atribuidos por
medidas especificas que contribuam para robustecer a qualidade ambiental da intervencéo. No processo
do BoO1 (Western Harbour), havia uma lista de 35 medidas ambientais, das quais pelo menos 10 deveriam

ser implementadas em cada lote.

Os promotores tinham de descrever detalhadamente como iriam alcangar a meta estipulada de um GSF
de 0,5, 0 que era verificado pela equipa de arquitetos paisagistas do municipio (Kruuse, 2017). Foram
realizados levantamentos de monitorizagcdo com indicadores de biodiversidade, nomeadamente a

presenca de espécies de aves caracteristicas do proprio lugar. Entre 2002 e 2003 foram realizados

5 hittps://malmo.se/Welcome-to-Malmo/Sustainable-Malmo/Sustainable-Urban-Development/Western-Harbour/Green-City. html
6 https://malmo.se/Stadsutveckling/Tema/Hallbart-och-klimatneutralt-byggande/Ekosystemtianster-och-gronytefaktor.hml
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levantamentos do estado da flora e da fauna, procurando perceber que melhorias foram verificadas com

aimplementagéo deste projeto (Kruuse, 2005).

O sistema desenvolvido no BoO1 (Western Harbour) tem vindo a ser adaptado noutras areas especificas

de expanséo da cidade, como em Flagghusen ou Miljdbyggprogram Syd.

3.3. Estocolmo, Suécia

Tendo como base a experiéncia desenvolvida Malmé desde 2001, Estocolmo comegou a desenvolver o
seu proprio Green Area Factor (GYF) numa area emblemética de expanséo da cidade, o 'Royal Seaport'.
Desde 2015, o GYF tem vindo a ser transformado numa ferramenta mais geral, passivel de ser aplicada a
todas as operacdes urbanisticas da cidade, conhecendo uma Ultima revisao em 20271 (Stockholm, 2021).

O GYF ¢ estimado através do racio entre a area “eco eficiente” e o total da area da parcela, sendo que a
area “"eco eficiente” é composta por todas as éreas/superficies verdes e azuis que tenham sido concebidas
segundo determinados requisitos. E composto por subfactores relativos ao verde e & dgua, sendo estes
considerados 0s requisitos béasicos para a obtengdo do GYF. Prevé ainda fatores adicionais, que
incentivam a opgao por medidas com carater multifuncional (Stockholm, 2021).

A ferramenta GYF € composta por 53 critérios de avaliagéo, focada em quatro dimensdes: valores sociais,
biodiversidade, mitigacédo das alteracdes climaticas e reducao de ruido (Figura 14). O maior detalhe dos
critérios no GYF articula os beneficios dos servigos ecossistémicos e da biodiversidade da infraestrutura

azul-verde mais explicitamente do que outras ferramentas como, por exemplo, o BAF,

Subfatores de vegetacao Subfatores Agua

Figura 14 - Lista de medidas implementadas em Estocolmo (Stockholm, 2021).
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Ao contrério de outros indices (por exemplo o BAF), os objetivos de pontuagao minima no GYF ndo variam
de acordo com o uso pretendido dos edificios ou com a sua localizagéo. Sdo antes determinados pelo
indice de ocupagéo dos lotes. Por exemplo: em projetos em que os edificios ocupam < 50% da area total
do lote, deve ser atingido um GYF de 1,0; ja em projetos com indices de ocupacao entre superiores a
70% deve ser atingido um GYF de 0,4 (Stockholm, 2021). Nos casos em que estes valores-padrdo n&o
sao adequados (p.e. patrimoénio cultural), as autoridades responsaveis podem aplicar um valor diferenciado
ou especificar quais os elementos verdes azuis que devem ser incorporados (Stange et al., 2022).

3.4. Helsinquia, Finlandia

A ferramenta Green Factor (GF) foi criada em 2014 no ambito do projeto Climate-Proof City — Tools for
Planning (ILKKA) e concretizado na Cidade de Helsinquia’. A ferramenta tem como objetivo a construgéo
de uma cidade adaptada aos riscos climéticos e & inspirada em outras ferramentas criadas anteriormente,
como € o caso de Berlim, Malm®, Estocolmo, Seattle e Toronto. O GF € calculado como o racio entre a

area verde pontuada e a érea do lote.

scored green area Entretanto, esta ferramenta teve continuidade e sofreu
lot area

{ Green factor=

alteracdes de melhoramento de forma a adequar-se ainda
mais ao contexto da cidade de Helsinguia, num outro projeto europeu intitulado de iWater®, No ambito
deste projeto, o GF foi adotado por outras cidades europeias - Riga, Jelgava, Tartu, Gavle, Séderhamn e
Turku. A forma de utilizagéo da ferramenta esta materializada no manual criado para auxiliar os seus
utilizadores a implementar as medidas sugeridas na mesma, no website do projeto iWater (Helsinki & FCG,
2014).

O GF ¢é estimado a partir das "pontuagdes individuais" obtidas nas diferentes medidas, sendo avaliado o
seu contributo em termos ecoldgicos (p.e. purificacdo e reducéo de aguas pluviais, sequestro de carbono,
biodiversidade), de funcionalidade (p.e. microclima, recreagéo, educacdo ambiental), de paisagem (p.e.
valor de amenidade), e manutencao (Figura 15). A pontuacéo final de um elemento, visivel para os
utilizadores na ferramenta GF, € uma média ponderada da pontuacéo individual, multiplicada pelo "expert

score" nas quatro categorias.

7 https:/Imastotyokalut.fi/fles/2014/11/Developing_Helsinki Green Factor Summary_13032014.pdf
8
I

ttps:/Awww.integratedstormwater.eu/material/green-factor-tool
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Bt Hement description Unit Weighting | eiEhted | Runoff
group quantity area, m coefficient C
Preserved |Preserved large (fully grown > 10 m) tree in good condition, at least 3 m (25 m* each) = 35 0,0 01
and oil | |Preserved small (fully grown < 10 m) ree in good candition, atleast 3 m (16 m each) pes 30 0,0 01
Preserved tree in good condition (15-3 m) or a large shrub (3 m’ each) pes 2,4 0,0 0,15
Preserved natural meadow or natural ground vegetation m 2,2 0,0 0,1
More info | Preserved natural bare rock area (at least partially bare rock surface, nat many trees) m? 13 0,0 0,7
Plantedinew |Large tree species, fully grown > 10 m (26 m* each) pes 2,8 0,0 0,1
vegetation |Smalltree species, fully grown < 10 m (15 m” each) pcs 2,3 0,0 0,1
Large shrubs (3 m’ each) pes 1,7 0,0 01
Other shrubs m* 1,4 0,0 0,15
Perennials m* 16 0,0 0,2
Meadow or dry meadow m 1,8 0,0 02
Cultivation plots m* 2,0 0,0 0,3
Lawn m* 11 0,0 0,25
Perennial vines (2 m’ each) pes 1,3 0,0 0,15
Moreinfo Y Green wall, vertical area m’ 09 00
P. emipermeable pavements (2.9, grass stones, stone ash) m? 1,0 0,0 0,6
Permeable pavements (e.g. gravel and sand surfaces) m* 1,4 0,0 0,35
More info Surface i - . . 1
[ Stormwater | Frain garden (biofitration area) with  broad range of layered vegetation m* 2,8 X 0,2
management [Intensive green roof { roof garden, depth of substrate 20 - 100 om m* 2,0 0, 0,1
solutions  [Semiintensive green roof, depth of substrate 15 - 30 cm m? 1,5 0, 0,4
Extensive green roof, depth of substrate 6-8 om m? 1,4 0,0 0,6
Infiltration basin of swale covered with vegetation of aggregates (no permanent pool of water, permeable soil] m? 2,3 0,0 0,1
Infiltration pit (underground) m* 1,5 0,0 0,1
Pond, wetland or water meadow with natural vegetation (permanent water surface at least part of the year; at other times the ground o
remains moist) m 2,8 0,0 0,1
Fetention of detentionl) basin of swale covered with vegetation of aggregates (permeable soil] m? 2,0 0,0 0,2
Fetention of detentiond) pit, tank of cistern (underground, notice units: volume!) m 1,4 = =
More info Biofiltration basin or swale m’ 2,7 0,0 0,15
Bonus Capturing stormuwater from impermeable surfaces for use in imigation of directing it in 3 controlled manner to permeable vegetated areas m 0.7 0,0
elements, |Directing stormwater from impermeable surfaces to constructed water features, such as ponds and streams, with flowing water m 08 0,0
max score 1 [Shading large tree (25 m” ach) on the south of southwest side of the building (especially deciduous trees) pes 09 0,0
per category | Shading small tree (15 m? each) on the south or southwest side of the building (especially deciduous trees) pcs 0,9 0,0
Fruit trees or berry bushes suitable for cultivation (10 m* each) pes 1,0 0,0
A selection of native species - at least 5 speciest100 m® m’ 0,9 0,0
Tree species native to Helsinki and flowering trees and shrubs - at least 3 speciest100 m* m* 0,9 0,0
Butterfly meadows or plants with pleasant scent or impressive blooming m 0,8 0,0
Bores for urban farmingloultivation m* 06 0,0
Permeable surface designated for play of sports (e.g. sand- of gravel-covered playgrounds, sports turf] m 0,7 0,0
Communal rooftop gardens or balconies with at least 102 of the total area covered by vegetation m 0,6 0,0
More info Structures supporting natural andfor animal living itions such as pi dead wi or birdbozes (5 m® each) pcs. 12 0,0

Figura 15 — Lista de medidas implementadas em Helsinquia®.

A ferramenta foi desenvolvida primeiramente em duas operagdes urbanisticas da cidade de Helsinquia -

Kuninkaantammi e Jétkdsaari — e, posteriormente, estendeu-se para a restante cidade.

A obrigatoriedade da aplicagdo do GF aplica-se apenas a alguns usos do solo. As quatro classes de uso
do solo estipuladas séo: residencial, servicos, comercial e industrial, Se existirem fatores limitadores, como
a inexisténcia de superficie ndo construida, o tipo de lote ou niveis de agua subterranea, pode existir uma
redugéo na meta estipulada para esse mesmo uso caso. Caso Ndo existam fatores limitadores, o green

score minimo pode ser igual ao valor da meta.

Para além de Helsinquia, esta ferramenta esta também a ser aplicada, desde 2021, na cidade de Turku,
também finlandesa, Nesta, todos os projetos submetidos para licenciamento terdo que cumprir os
requisitos minimos  aplicaveis na ferramenta, para os diferentes tipos de uso do solo, em qualquer

construgéo que implique intervengdes significativas no edificado®.

3.5. Oslo, Noruega

O Blue-Green Factor (BGF) comegou por ser desenvolvido nos municipios de Oslo e Basrum no ambito
de um projeto financiado pelo Norwegian Ministry of Municipalities and Modernisation (Stange et al.,

2022). Influenciado pelas experiéncias desenvolvidas em Berlim e Mamo, o BGF apresenta a

o https://wwwy.integratedstormwater.eu/sites/wwwwy.integratedstormwater.eu/files/final_outputs/green factor tool protecte
10 i

ttps:/Awww. turku. fi/siniviherkerroin
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particularidade de colocar a gestdo na agua como prioridade central no desenvolvimento da
regulamentagéo, o que alias € vincado no préprio titulo do indice (Stange et al., 2022). Apds o langamento
de uma experiéncia piloto, em 2014, e na sequéncia de dois anos de testes e avaliagdo colaborativa, por
solicitagdo dos véarios agentes envolvidos, o indice fol sendo simplificado! de modo a permitr uma
aplicagéo expedita e independente por parte dos promotores imobilidrios, o Municipio de Oslo adotou um

novo regulamento em 2018 (Stange et al., 2022).

@ Oslo BLAGRONN FAKTOR FOR BOLIGER | OSLO (BGF-OSLO)
Prosjekstittel

| ~ummer) [ Tomearesiw? [ Dag [
Fylinn |Fyttinn [ o g |
Tiltak | Beskriveise Areslistk
 TERRENG OG FLATER sl 7

ig|

[Dette e« nye og hay w
lefier naturik grunn som bygd. Naturlig fell g

[skal vasce veegne for bruk innen it dogn etter regn.
[Gronne tak er vegetasion som gress o1 som vokser | jord & sk som Lakhage eller grontaniegg | o
[p# lokk i gardsrom ¥ i

orden. iegnet for bruk i g egn. Jordiag med 0 07 | ooo
[dybde over B0 cm har Staksverdi 0.9. 78cm 7. Jordiag

777077 Imetom 2 0g 39 4 0 04 | ooo

[For Katreplanter og andre grenne vegger regnes veggareaiet som er tikettelagt og forventes &
i i i over den tiretieiagie

vegger  [bredden. og maksimaltinnth i heydemeter for Kiatrepianter som e plantet i jord. Jords skal ha
lgod dyede og voium.

[Terenglorsenkaing er en fordypring | terreng elier ate. | form av lekeplass. lorg o som er

teopphold, der Overvannet

M i oo i strupet sviep U aviepsnetiel. Fordypninger ° 1 0.00
0 uteopphold. lek regn.

[Regnbed og vadier er biagrenne lordypninger for oppeaming og INiierng av ovenvam.

[Regnbed skal vasre frodige og varien beplantel. og de er saige egnet for infilrasion. Vader e 0 4 0.00

M/""n‘"" Ibepiantet, og de er velegnet for appsaming og avieding. Vann innen e timer |
p ledes vekk i i vadier, Verdien for regr 4ogfor 0 1 000

20 cm.

|vader 1.

Dammed  [Dette er dammer, med eller uten vegetasion, der overvann fordreyes. Permanent betyr al det

-‘\}é_ﬂ lovesvann ved behov. Minstedybde er 20 cm.

4L Devis  [Devisspne et asion § grunnen, g singel eller
e Ibetongstein for Infilrasicnen forutsetter 0 03 0,00
fster lsom lar vannet infitrere og renne unna.
_z TeteTter |0 e inkiuderer tette ister som betong, asfalt og takfater, her ingér Leks. gronne lokk og -iak,
medav- (o infitrasi pd terreng, 0 02 | ooo
Z=o "'""':1 le.1. Det er en forutsetning at lllsket som motiar vannet, har lisrekkelg infilrasjonskspasilel
Delsum BGF: _ 0,00
TRAR 0G BUSKER
Sty | Ve pr o
Busister- fraee ut fra ds malt én meter over lerrenget o 25 0,00
onde sar |Hvs ¥ameme har omirets p mer enn 90 cm, r de en verdi 4 25 per stk Hyis trasme har
f— [omkrets under 80 cm, fir de en verdi pd 12.5 per stk. o 125 0,00
’ = S 0 10 000
Fme regnes med verd pa 10 per s, Trar som bar . regnes ph Spera [~ T | om
Aveal m* | Veerd pr o
hekker, stauder Arealet
_ILI-“ pa og hekker, og for 0 04 0,00
] g nye planter og
Delsum BGF: 0,00
BLAGRONN STRUKTUR S| Ventipr sk
%, & sy og g bisgronn o [E=ls
S SIS swubtur utentortormten. Det opprds 005 BGF pr. kobing, for nnh 1o sider v tomten : i H i
ﬁ-’*m ‘ et o s Figura 16 — Lista de medidas implementadas em
T 5 Oslo. Fonte: City of Oslo.

A aplicacéo do BGF é obrigatéria para todas as operagdes urbanisticas desde 2019. Ao contrario do BAF
(Berlim) e do GYF (Malmb), o BGF de Oslo diferencia as metas a atingir no centro (BGF > O,7) e na periferia
da cidade (BGF > 0,8) de modo a refletir a diferenciacéo da densidade do edificado (Figura 16). As metas
n&o sao diferenciadas pelo tipo de uso do solo, uma vez que a obrigatoriedade de aplicagédo do BGF se
restringe atualmente a projetos residenciais (Stange et al., 2022). Em 2018, a Standards Norway iniciou
um projeto para desenvolver uma norma para um BGF nacional, que possa ser adaptada e implementada
por qualguer municipio noruegués, tendo esta sido aprovada e regulamentada em 2020 (Stange et al.,
2022).

3.6. Londres, Reino Unido

O Urban Greenning Factor (UGF) foi instituido em Londres em 2021 de forma a permitir que as grandes

operagdes urbanisticas demonstrem como estao a incorporar medidas ambientais para reponderem as

1 City of Oslo
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exigéncias do London Plan Policy G5'. E disponibilizada uma ferramenta/calculadora, para ajudar os

promotores a calcular o Urban Green Factor de um determinado projeto’®,

O UGF ¢ calculado com base numa série de fatores, com diferentes ponderacgdes (Figura 17), de acordo

com a seguinte formula;

Table 1: Proposed surface cover type descriptions and factors

Surface Cover Type Factor

Semi-natural ion (e.g. , flower-rich grassland) created on site.

1

Wetland or open water (semi-natural; not chlorinated) created on site.

1

Intensive green roof or ion over d sections only. Substrate minimum

Sealed surfaces (e.g. concrete, asphalt, waterproofing, stone).

settled depth of 150mm - see livingroofs.org for.descriptlons'{ 08
Standard trees planted in natural soils or with a minimum of 25 cubic metres soil volume per tree
(preferably with load-bearing substrates and connected pits) - see Trees in Hard Landscapes for | 0.8
overview’.
Extensive green roof with substrate of minimum settled depth of 80mm (or 60mm beneath 07
vegetation blanket) — meets the requirements of GRO Code (2014). :
Flower-rich perennial planting — see Centre for Designed Ecology for case-studies®. 0.7
Rain gardens and other vegetated sustainable drainage elements — See CIRIA for case-studies®. 0.7 UGF = (FaCtO/’ A X Area) + (FaCl‘Of B X
Hedges (line of mature shrubs one or two shrubs wide) — see RHS for guidance™®. 0.6
Area) + (Factor C x Area) + (Factor D x

Standard trees planted in individual pits with less than 25 cubic metres soil volume.- 06
Green wall -modular system or climbers rooted in soil - see NBS Guide to Fagade Greening for Area) etC./ TOtal S’te Afea

iew'! 06
overview'.
Groundcover planting - see RHS Groundcover Plants for overview'2. 0.5
Amenity grassland (species-poor regularly mown lawn). 0.4
Extensive green roof of sedum mat without substrate or other systems that do not meet GRO 03
Code (2014)™. :
Water features (chlorinated) or unplanted detention basins. 0.2
Permeable paving - see CIRIA for overview™. 0.1

Figura 17 - Lista de medidas implementadas em Londres (Gary Grant CEnv FCIEEM, 2017).

O London Plan Policy G5 exige que todos as grandes operacdes urbanisticas incluam o “esverdeamento”

como elemento fundamental do projeto do edificio e sua envolvente. As metas/pontuagdes do UGF devem

ser estabelecidas nos Planos Locais. Nos casos em que estes s&o omissos, devem ser aplicados os

valores de referéncia minimos estabelecidos do Plano de Londres: 0,4 para areas predominantemente

residenciais e 0,3 para éreas predominantemente comerciais,

Sendo um processo recente, ha j& algumas referéncias criticas a uma carga administrativa adicional

desnecessaria. Isto tem sido uma critica a aplicagdo outros indices nos EUA, onde a obtengéo de uma

determinada pontuagéo € um pré-requisito do processo de licenciamento, onde apenas peritos aprovados

podem apresentar e pontuar propostas, e onde a monitorizagdo pods-construgcao € obrigatoria (Gary Grant

CEnv FCIEEM, 2017).

12 https://Avwww.london.gov. uk/what-we-do/planning/london-plan/new-london-plan

13 https:/Awww.london.gov. Uk/publications/urban-greening-factor#4-development-of-borough-targets-

14 https://www.london.gov.uk/publications/urban-greening-factor#4-development-of-borough-targets-
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3.7. Southampton, Reino Unido

O Green Space Factor (GSF) surgiu em Southampton em 2015, enguanto ferramenta que atribui uma
pontuacdo a diferentes tipos de medidas com base nos servigos ecossistémicos proporcionados, (p.e.
potencial de arrefecimento, qualidade do ar, biodiversidade, etc.). Southampton associou-se como
parceira ao projeto Green and Blue Space Adaptation for Urban Areas and Eco Towns (GRaBS)'® e
comegou a desenvolver uma verséo da ferramenta GSF para avaliar até que ponto as areas verdes
contribuem para o controlo de inundagdes com base em sistemas de pontuagao utilizados noutras cidades
do Norte da Europa.

O GSF ¢é pontuado de 0 a 1, onde as superficies impermeaveis sao pontuadas como O e as superficies
com potencial mais elevado séo pontuadas com 1. Podem ser experimentados diferentes cenarios para

avaliar o que proporciona a melhor pontuagéo GSF (Figura 18).

A aplicagdo do indice GSF ndo é obrigatéria em Southampton, sendo este utilizado para auxiliar o
cumprimento de outras regulamentagdes existentes, que séo obrigatérias na cidade, como é o caso da
aplicacao da certificacao BREEAM. A ferramenta pode ser utilizada para qualquer projeto em qualquer parte
da cidade, nédo se encontrando referéncia a diferenciacédo entre diferentes categorias de uso dos solos.

1. Enter Development Site Area m* HERE» 100.00
" 3.Proposed
Surface Ty:e (sge ‘tab for detailed Factor “ r'z;::e“;rr::‘m’ Surface
escriptions) Area m*
|Primary (Ground Level) Layers
Building surface area with no green roof 0.0] 0.00] 0.00)
Extensive greenroofs 0.6} 0.00} 36.00]
Intensive greenroofs 0.7) 0.00} 0.00]
Non-permeable surfaces 0.0] 50.00 14.00)
Permeable paving 0.2] 0.00) 16.00
Semi-permeable surfaces e.g. sand and gravel 0.4 0.00} 0.00}
Grassland (short, amenity) 0.4] 0.00} 0.00}
Grassland (long, rough) 0.5 0.00} 0.00}
Shrubs 0.6| 0.00} 0.00]
Trees on shallow soi tree pits 0.6| 0.00} 4.00)
Woodland/ Trees on deeper soi 10| $0.00 30.00)
OEn Water 10| 0.00} 0.00f
Development Area Total 100.00 100.00
Spare Capacity»
Secondary Layers
Green walls with a height limit of 10 metres (area of) 0.6] 0.00} 0.00)
WARNINGS» oK oK oK
GI SCORE ©.50 0.57 Figura 18- Lista de medidas implementadas em
Result pace Southampton (Southampton, 2015).

3.8. Grenoble, Franca

O Coefficient de végétalisation & de Pleine Terre (CV&PT) foi langcado em 2021, integrado no PLUI (Plan

Local d’Urbanisme Intercommunal) de Grenoble. Este novo instrumento, inspirado no BAF de Berlim,

18 https://climate-adapt.eea.europa.el/metadata/projects/areen-and-blue-space-adaptation-for-urban-areas-and-eco-towns
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funcionard como uma das “alavancas’ regulamentares para responder ao desafio das alteracées climaticas
(Grenoble, 2019).

O CV&PT de Grenoble assenta na premissa que as superficies vegetalizadas ou permeaveis ndo tém
todas o mesmo valor em termos de servigos ecossistémicos prestado, e, portanto, rege-se por um
coeficiente de ponderacdo que considera as superficies vegetalizadas permeéveis e a qualidade do seu
substrato ou suporte. E calculado através de 6 critérios, cuja ponderagéo esté compreendida entre O e 1
(Grenoble, 2019) (Figura 19).

Type d'espace ’ Coefficient de pondération

Espaces de pleine terre 1,0

Espaces végétalisés sur dalles de couverture et toitures végétalisées :

=  épaisseur 250 cm 0,7
= 20 < épaisseur < 50 cm 05
=  épaisseur< 20 cm 03
Surface des fagades végétalisées 03

Espaces extérieurs réalisés en matériaux partiellement perméables : cheminements = 0,2
piétons, circulations, aires de jeux, stationnements.

Le coefficient de surfaces végétalisées perméables est ainsi calculé :

Surf[PT] Surf[Esp1] x Pond[Esp1] + Surf[Esp2] x Pond[Esp2] + -

C NAE]
oef [SV] Surface totale de la parcelle Surface totale de la parcelle

Figura 19 — Lista de medidas implementadas em Grenoble (Grenoble e Alpes Métropole, 2019).
O CV&PT aplica-se, a partida, a todas as operagdes urbanisticas, mas os objetivos variam de acordo com

as carateristicas morfoldgicas e funcionais das diferentes partes da cidade e estéao previstas situacdes em
que se isenta a sua aplicacéo (p.e. em areas patrimoniais ou em caso de projetos de pequena dimensao).
Em todos os outros casos, s6 a incapacidade técnica comprovada pode justificar a ndo implementacao
de superficies permeaveis (pleine terre), tendo neste caso de se introduzirem superficies vegetadas, que

ainda que se suporte em area permeavel, permitam compensar o impacte gerado (Grenoble, 2019).

3.9. Rennes, Franga

O Coefficient de Végétalisation (CV) foi implementado em 2019 no PLUI (Plan Local d’Urbanisme
Intercommunal) da Metropole de Rennes'®. A nova regulamentacéo responde a Lei ALUR (2014), que
incentiva os Planos Locais de Urbanismo a incluir disposicoes ambientais relativamente aos edificios e sua
envolvente em termos de espagos permeaveis, vegetagdo e qualidade ecoldgica e visa responder a trés
principais desafios: a preservacao da estrutura verde e azul, a gestdo das aguas pluviais e a adaptacao
aos riscos climéticos.

O CV de Rennes assenta na premissa que as superficies vegetalizadas ou permeéveis ndo tém todas o
mesmo valor em termos de servigos ecossistémicos prestados, e, portanto, rege-se por um coeficiente

de ponderacéo que considera as superficies vegetalizadas permeaveis e a qualidade do seu substrato ou

18 https://metropole.rennes.fr/consulter-les-documents-du-plan-local-durbanisme-intercormmunal-plui
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suporte. Em alguns casos, podem ser aplicados bdnus se forem garantidas medidas de qualificagéo da
paisagem e da biodiversidade: p.e., +2% para cada arvore mantida no projeto ou +1% por arvore

plantada’®,

Os valores minimos do coeficiente de vegetalizacédo sao estabelecidos: como valor Unico em areas
homogéneas da cidade; como valor variavel em fungéo do tamanho dos lotes nas éreas morfologicamente
mais heterogéneas da cidade®. E disponibilizada uma aplicacéo web onde se poderéo consultar os valores
de coeficiente de vegetagao para cada area da cidade e estimar a ponderagéo de diferentes medidas
(Figura 20) (Rennes Métropole, 2019).

EXISTING SITUATION BEFORE WORKS 1 PUTURE SITUATION Weightieg cosl
vy

Imgemesbie surteces (s21)(F) ] me | [ B 0

Eco-designed surfaces @

Fulground (52 (@) o m 1 o w 1
Oukdose or sem-pemeavie spazes ise3l () v me | o ™ o1s
Sol depth = 5 em and 5 20 em (se4) 0w | o m 015
S0t Ihickness v 0 lavel Re1 60 6 and = 120 ¢ (565) o | 0w 04
S0t INckngas up tolavel Ret = 120 o0 (555) 0w | o e o7
Soi depth from bevel Re2 %20 cr (307) 0w [ 0w 04
Soi dopth from bevel Re2 60 rm (s08) v m | o w o7
TOTAL SURFACES [0 m’) 0 m 1 0w

Humtar of connptions dort v

Impenvious srfazes coanectica 1 o i °

% minimum de surfaces
éco-aménagées 3 atteindre
(Se22Se8)

V=x%(y%PT;B)

Si % minimum Si possibiité
de pleine-ferre d'application
arespecter des bonus définis
(Se2) au réglement littéral

Figura 20 - Lista de medidas implementadas em Rennes’’.

3.10. Paris, Franca

O Coefficient de biotope teve origem em Paris no ano de 2006, quando foi definido um Coefficient de
Biotope no Plan Local d’Urbanisme (PLU) (Atelier Parisien d'Urbanisme de Paris, 2004). Em 2019 foi
aprovado um novo PLU, que estabelece diretrizes em diferentes dominios ambientais, como o
desempenho energético dos edificios, a vegetagéo e a gestéo da agua. A nova regulamentagéo responde

a Lei ALUR (2014), que incentiva os Planos Locais de Urbanismo a incluir disposicoes ambientais

7 https://app.sig.rennesmetropole.fr/calculsCVER/index.html
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relativamente aos edificios e sua envolvente em termos de espacgos permeaveis, vegetacao e qualidade
ecoldgica.

O PLU de Paris integra dispositivos que favorecem a qualificagdo ambiental dos edificios e da sua
envolvente, definindo, de acordo com a érea da cidade, uma superficie minima "eco-amenagée”. Rege-
se pela premissa que as superficies vegetalizadas ou permeaveis ndo tém todas o mesmo valor em termos
de servigos ecossistémicos prestados e, portanto, estabelece um sistema de equivaléncias entre os
diferentes tipos de medidas (Figura 21) (Ville de Paris, 2019).

CALCUL DES SURFACES MINIMALES Sa, Sb, Sc

1 a l b 1 c ! !
I 20ms  |1ooutsws howsswi |
pleine terre pleine terre S

(a défaut Svp*) ""9';;’9':"‘9"‘

CALCUL DE LA SURFACE Svp -
EQUIVALENCE ENTRE LES DIFFERENTES NATURES

DE SURFACES VEGETALISEES
Surface

de mur végétal
Surface B
Surface de toiture végétale
Surface de terre de plus de plus de 0.1 m
deplenetere  9°08m __5WM
(Spt) (Sve)
. . )
Ea . .
\.SECTORISATION VEGETALE (EXTRAIT)
& %
oY a 17 % / ’:" /\
-l A

! A NOTER: La carte de la sectorisation végétale de la zone UG est §
E Itable dans les d: du PLU sur ‘mﬂs.ﬁ 5

1

Figura 21 — Sistema de equivaléncia e ponderacao entre diferentes medidas em Paris (Ville de Paris, 2019).

Esta regulamentacéo aplica-se, a partida, a todas as operagdes urbanisticas, mas os objetivos variam de
acordo com as carateristicas morfoldgicas e funcionais das diferentes partes da cidade. Nas pecas graficas

do plano séo estabelecidos os valores minimos a atingir para cada érea da cidade.

3.11. Seattle, EUA

Inspirado por algumas experiéncias europeias anteriores, designadamente pelo desenvolvimento do BAF

em Berlim, o Municipio de Seattle adotou um Green Space Factor em 2006 para responder a trés



principais desafios do desenvolvimento urbano: a qualidade de vida, os servicos ecossistémicos e a

adaptagéo as alteragdes climaticas?®,

Tal como outros Indices Ambientais, o GSF de Seattle é constituido por um catilogo de medidas, com
diferentes pontuacoes, e que podem ser mobilizadas de forma a completar a meta requerida (Figura 22).
Existe ainda um sistema de créditos bdnus mo caso de serem incluidas medidas como vegetagado nativa,

vegetagdo em areas publicas, ou hortas’@,

Green Factor Scoresheet PAGE 1 SEATTLE~green jac Green Factor Scoresheet PaGEe 2 SEATTLI
Project title: Entersqft
Parcel size = pgwe' 1 Scone saas] || G Greenroofs
= 1 G fs over atleast 2" andlessthan 4" of growthmedium [ 0] 04 i
Landscape Elements’ Totals calculate Factor Total
N square feet
automatically from
A Planted areas 06 0 o A
1 Planted areas with a sail depth of 24" or greater square feet 2 | Green roofs 4" - 8" of growth medium | I—— o
square feet
2 Biorstention faciliies | I 0 :
square foet 3 Greenroofs 8"+ of growth medium o1 os 0
B Plantings (credit for plants in landscaped areas from Section A) square feet
1 Mulch, ground covers, or other plants less than 2" tall at maturity 01 o
square feet D Vegetated walls [ o4 i
2 Medium shrubs or perennials 2-d' tall maturity -calould 0] 0 03 0 NC, C. M, and South Downtown zones only square feet
9 sqftper plant (typically planted no closerthan 18" on ¢ plants
E Permeable paving
3 Large shrubs or perennials 4'+ atmaturity - caleulated 0] 0 03 0 1 Permeable paving over atleast 6" andlessthan 24" of seiloraravel [ 0] 02 i
per plant (typically planted no closerthan 24" oncenter  plants square feet
4 Small Trees o1 o 03 0 2 Permeable paving over atleast 24" of soil or gravel o ] os 0
Tree canopyfor "Small Trees” or equivalent(cancpy  trees square feet
spread of 81015 - caleulated at 75 5q ft per tree
i I
o S aiiedio Troes EI 0 05 o F Structural soil systems — 05 0
Tree canopy for "SmalliMedium Trees" or equivalent wees
{canopy spread 16'to 207) - caloulated at 150 sq ft per P — T
Ll G Bonuses
& MedumiLargs Trees 51 o oG 1 Landscaping that cansists of drought-tolerant andlor native plantsp___ 0] 0.1 0
Tree canopy for MediumiLarge Trees” or equivalent  trees square feet
ooy Spreadol 211025)-calowlated 250 salt 2 Landscaped areas where atleast 50% of annualinigationneedsaie [ 0] 02 0
through the use of harvested rainw ater or collected greyw ater square feet
7 Large Trees 1 o 03 0
Tree canopy for "Large Trees" or equivalent (canopy  trees 3 Wegetation visible to passersby from adjacertpublicrightofway [0 ] 0.2 i
spread of 26' or more] - caloulated at 350 sq ft per tree or public open spaces square feet
8 Preserved Trees =1 o 1 0 4 Landscapingin food cultivation o1 0
Tree canopy for preservation of existing trees with inches square feet
tunks 6"+ DBH (Diameter at Breast Height, 4.5' above
the ground) - calculated at 20 sq ft per inch diameter EFscwmmw= 0
~.Do not count public rights-of-way in parcel size calculation. ° Do not count public rights-of-way in parcel size calculation.
'ou may count i in rig| ay i with the 'ou may count [andscape improvements in rights-of-way contiguous with the
|parcel. All landscaping on private and public property must comply with the Landscapel || parcel. All landscaping on private and public property must comply with the Landscape
FEUEDGT G202 FESED -0 2000

Figura 22 — Lista de medidas implementadas em Seattle’.

A utilizacéo desta ferramenta nos projetos é obrigatéria pelos regulamentos locais para determinadas
classes de usos do solo e/ou densidade. As metas do GSF sédo estabelecidas Seattle Municipal Code
(SMC), e variam de acordo com as carateristicas morfoldgicas e funcionais das diferentes partes da cidade
(p.e. néo se aplica a érea central da cidade; éreas residenciais ttm metas superiores a areas comerciais
ou industriais)'®,

Os projetos sujeitos ao GSF devem ser submetidos por um profissional creditado (p.e. arquiteto paisagista),
e este deve também atestar que o projeto foi executado de acordo com o plano aprovado (Gary Grant
CEnv FCIEEM, 2017).

18 https.//www.seattle.gov/sdci/vault/seattle-green-factor/documents
19 http//

W.seattle.gov/sdci/codes/codes-we-enforce-(a-z)/seattle-green-factor
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3.12. Washington DC, EUA

Com base nas experiéncias desenvolvidas em Berlim, Malmé e Seattle, Washington implementou em 2013
0 Green Area Ratio (GAR) (Washington DC, 2017), que foi revisto em 2016. Tal como nestes indices, o
GAR é constituido por um catalogo de medidas, com diferentes pontuagdes, e que podem ser mobilizadas

de forma a completar a meta requerida (Figura 23).

Green Area Ratio Scoresheet|

* K N agdress| | Square Lot Zone District

= [ I |

T | ] it s sion Mt 0 S
Lot sise fenier thi votue first) * [ som:___HOIV/O)

Landscape Elements
A Landscaped areas (select one of the following for each area)

I
Sauars Foet
souere feet
1 Landscaped areas with a soil depth < 24" | —
Sowre feet

2 Landscaped areas with a soil depth 2 24"

3 Bioretention facilities | I T
B Plantings (credit for plants in landscaped areas from Section A) Native Bonus
s pret square feet
1 Groundcovers, o other plants < 2' height [ Joeo 1
¥ of plaves 2 of pecs
2 Plants 22" height at maturity ° 030 :
- calculated at 9-sf per plant
rafwees rafees
3 New trees with less than 40-foot canopy spread : . 0so :
- calculated at 50 sq ft per tree
vofiees rofvees
4 New trees with 40-foot or greater canopy spread [ a LN —
- calculated at 250 sq ft per tree
#af rees. #af trees
5 Preservation of existing tree 6" to 12" DBH —/— s 00 E
- calculated at 250 sq ft per tree
#of rees. #of roes
6 Preservation of existing tree 12" to 18" DBH — - PO —
- calculated at 600 sq ft per tree
Faftrers #oftrees
7 Preservation of existing trees 18" to 24" DBH  em— 070
- calculated at 1300 sq ft per tree
Vof e raf rees
8  Preservation of existing trees 24" DBHor greater [ N 0.80
- calculated at 2000 sq ft per tree
seusre feet squae oot
9 Vegetated wall, plantings on a vertical surface : 060
€ Vegetated or "green” roofs
square foet savere foot
1 Over atleast 2" and less than 8" of growth medium [ Jee ]
square feet pare feet
2 Overatleast " of growth medium C—Joewe ]
D Permeable Paving***
savore et
1 Permeable paving over & to 24" of soil or gravel | — T
e et
2 Permeable paving over at least 24* of soil or gravel : 0so
E Other
sqaare ot
1 Enhanced tree growth systems*** : 040
square fret
2 Renewable encrgy generation : 050
e e
3 Approved water features | —
"o sotalof sqft » o
F  Bonuses
s foet
1 Native plant species o 010
sguaare frer
2 Landscaping in food cultivation ]: o0
e feer
3 Harvested stormwater irrigation [ ow

Green Areo Astis numerseor -
7= Permoabie paving 303 SUructural ofl 10getor may ROL QUINTY 10r MOFE Dhan 0o T OF The Greon Ares RILK S<ore.
¥ ¥ parmamatie

Figura 23 — Lista de medidas implementadas em Washington (Washington DC, 2017).

O GAR foi estabelecido por regulamento e aplica-se a todos os pedidos de licengas de construgéo para
novos edificios e grandes operacdes de renovacgao/reabilitagcdo. Estdo, contudo, previstas algumas
excegdes, onde se isenta de aplicar o GAR, como residéncias unifamiliares ou edificios/areas histéricas.
As metas séo diferenciadas de acordo com a drea da cidade ou o uso do solo predominante (Washington
DC, 2017).

A pontuagéo obtida no GAF por um determinado projeto deve ser atestada por um profissional certificado

(Washington DC, 2017). O Certified Landscape Expert deve confirmar que todos os elementos da
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paisagem GAR estdo devidamente instalados de acordo com o plano GAR aprovado. Uma vez instalados
e totalmente estabelecidos os elementos da paisagem, o candidato deve contactar a Divisdo de Inspegéo
e Fiscalizagdo, Seccdo de Construgédo e Manutencéo para agendar uma inspegéo. O proprietario é
obrigado a manter a pontuacéo GAR através de uma gestao e manutencéo adequadas dos elementos da

paisagem apds a concessao do Certificado de Ocupagédo do imdvel,

3.13. Melbourme, Australia

A Green Factor (GF) € uma ferramenta concebida em 2019 pelo municipio de Melboumne para ajudar
promotores, arquitetos, paisagistas, e demais projetistas a avaliar e melhorar a qualidade ambiental dos

novos projetos®,

A ferramenta esta disponivel num website que permite ao utilizador preencher avaliar a simular as medidas
ambientais existentes e propostas, tendo em consideracéo a dimensao e localizagéo do lote. As medidas
incluem, por exemplo, as espécies vegetais/arbdreas que vao permanecer, as que serao adicionadas, e
de que forma: no pavimento, fachadas verdes, telhados verdes, entre outros. Para cada um desses
elementos, é requerida informacéo suplementar, como o NnUmero de espécies a preservar/adicionar ou as
suas carateristicas: nativa, exdtica, produtiva, autdctone, .... (Figura 24) No final, as ponderacdes s&o
atribuidas e apresentadas em graficos e painéis interativos, que mostram a pontuacéo obtida — o designado

“scorecard"’®,

IN GROUND

(EXISTING C

QETA' N ED) Are green elements in this area available for No
occupants use? © Yes

9
Gusrdsdo

Are green elements in this area visible to the ° No
general public? Yes
Are the green elements in this area available No
for use by the general public? Yes

<« Return to assessment menu Specify elements » .

20 hitps://wvw. melboume.vic.gov.au/community/greening-the-city/green-infrastructure/Pages/dreen-factor-tool.aspx
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SR SPECIFY GREEN INFRASTRUCTURE ELEMENTS) -
IN GROUND

(EXISTING VEGETATION
R ETA| N E D) ‘ tree (canopy width >10m)

2. Medium tree (canopy width 6m - 10m)

5.Small shrub (<1.5m height)

Figura 24 - Lista de medidas implementadas em Melbourne 2.

Aferramenta é atualmente voluntaria, mas estéa previsto que integre os regulamentos municipais num futuro
proximo.  Atualmente, para facilitar a familiarizagédo com a ferramenta e com 0s previstos futuros
regulamentos, o Municipio de Melboure esta ja a solicitar que 0os novos pedidos de licenciamento sejam
acompanhados pelo Green Factor Scorecard’®.

3.14. Singapura

O Green Mark certification scheme foi lancado em janeiro de 2005. E um sistema de classificagéo de
edificios verdes concebido para avaliar o impacto ambiental e 0 desempenho de um edificio. Formece um
quadro abrangente de medidas para avaliar o desempenho ambiental global de edificios novos e existentes
com vista a promover a concecao sustentavel e as melhores praticas de construgéo e operacdes nos
edificios.

21 hittps://Awww.greenfactor.com.au/
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Applies to
New and existing buildings including:
Residential buildings
Commercial buildings
Industrial buildings
Institutional buildings
Schools

New non-residential buildings including
Commercial buildings (office, retail and hotel)

Industrial buildings
Institutional buildings Greeneey Caicuipsor
Hawker centres
Healthcare facilities S -
Laboratory buildings BSACarbon Catcuiaser
Schools,
wigin Technical guide and requirement:
. . . New private and public residential developments GM 88 2016 Score Car
2021) ACA Carbon Calculator
Noo-Residential New Building Applicable for new buildings such as offices, commercial
k — industrial and institutional buildings with o without air-
.uuj";l_;%iuiuf_‘u}_& conditioning systems.

For new private and public residential

Related links

For new rail or light rail stations such a5 MRT Stations.

Basting commercial. industrial and institutional buildings
in operation

Bdsting commercial. industrial and institutional buildings
(Version 3, effective 26 July 2012 in operation

onwards)

Existing private and public residential

Landed housing projects

New office fit-outs and existing offices in operation

MOE main stream schools (excluding International schools.
universities and institutes of higher learning such
polytechnics and ITE)

Infrastructure projects including but not limited to:
Roads
Barrages
Bridges
District projects
Restaurants
Supermarkets

Existing data centres

New data centres

Retal terants

........ 1 sharstarias within hsldinee GatLan 2017

Sears Cara

‘W/-"/gura 25 — Lista de calculadoras disponiveis para
diferentes tipos de edificios e infraestruturas.

A lista de medidas foi criada com diferentes
particularidades, para diferentes tipos de
edificios. Como é possivel verificar na Figura
252%

residenciais ou nao

cada tipologia de edificios, sejam
residenciais, possui

diferentes  recomendagbes a  serem
cumpridas para a obtencédo da certificacao.
Existem também diferentes critérios dentro
dos edificios/equipamentos n&o residenciais.
Existemm normas especificas para escolas,
industriais,

edificios estacoes de

metro/comboio, restaurantes ou
supermercados. Para cada tipologia, existe
uma lista muito extensa de critérios a ser
cumpridos, com a respetiva pontuagéo. O
caso de Singapura € um caso particularmente
diferente dos casos de estudo atrés
descritos, j& que apresenta exigéncias
adequadas a um outro contexto ndo so
e econémico,

geogréfico, como social

essencialmente.,

No caso dos edificios residenciais de novas
construgdes, o esquema de critérios esta
dividdo em 38 critérios, em varias éareas
teméaticas, que se desagregam ainda em

outros subcritérios, que terdo que ser cumpridos. A titulo de exemplo, no que diz respeito ao critério do

Urbanismo sustentavel, exige-se que o proprietario/construtor elabore um Estudo de Impacte Ambiental

(EIA) com parecer favoravel para a construgéo, de forma gue possa obter mais dois pontos na classificagao

final (Figura 26).

Para iniciar o processo € necessario gue seja submetido um requerimento online com os documentos de

suporte solicitados que mostrem o interesse em obter a certificagdo. Apds esta fase, decorre uma etapa

que é opcional, designada de “pré-avaliagéo”, que consiste no contacto por parte da empresa de

certificacao (BCA) para uma visita agendada da equipa, que da informacédo detalhada aos requerentes

sobre os critérios aplicados para a certificagéo. Desta forma, passa para etapa da avaliagéo propriamente

dita, em que o BCA revé e verifica os relatdrios e evidencias documentais relevantes para se certificarem

22 https://www1.bca.gov.sg/buildsg/sustainability/green-mark-certification-scheme/green-mark-assessment-criteria-and-online-

application
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que o projeto submetido vai de encontro com os critérios de avaliagdo estabelecidos, para a obtencéo da

S/N Item Points 1.2 Urban Harmony - Part A
_1. Climatic Responsive Design 1.2 Sustainable Urbanism Cap at5 points
11 dershi 8
Minimise envi tal impact to th dings through
Climatic and Contextually Responsive Brief 1 pripiorioiuni b
Design Process 2
-+ - - i) Environmental Impact Statement
Environmental Credentials of Project Team 2 — men
Building i 2 A study/ assessment to be conducted prior to the
User Engagement 1 commencement of activities on-site to identify the anticipated
e i effects on climate change, flora and fauna, soil, air and water
ban Harmony _ that the development may have. It should identify and
Sustainable Urbanism S implement measures to mitigate any adverse impacts, protect
Landscape and Waterscape 5 valuable site ecology and/ or to improve the site to its original
Tropicality 7 condition.
Tropical Fagade Performance S «  Environmental Study 1point
Internal Organisation 2 .
. A t
3c | Ventilation Performance 10 o Impact 2 points
nergy Performance 25 (Up to 2 points)
Energy Efficiency 12
Air Conditioning System Efficency 3 (i) Response to Site Context
Lighting Efficiency 4 Asite analysis identifies the relationships between the human
Car Park Energy 2 and physical geography of the site. It should consider how the
Energy Effectiveness 5 urban context, site topography and hydrology, site micro
Energy Efficient Practices, Design and Features B climate, site access and connectivity can inform the design of
Energy s the urban form and site layout to respond accordingly.
Feasibility Study 05 « Level 1site analysis and design that demonstrates 1point
Solar Ready Roof 15 sensitivity to the site condition
Replacement Energy 6 «  Level 2 analysis optimised design via iterative )
A " 3 points
simulations
31 Water 13 (Upto 3 points)
3.1a | Water Efficiency Measures 9
3.1b | Water Usage Monitori 1
3.1c | Alternative Water Sources 3
32 Materials 18
3.2a | Sustainable Construction 8
32b ied Energy 2
32¢ inable Products 8
33 Waste a
33a | Environmental Construction Management Plan 1
3.3b | Operational Waste Management 3
4.1 Indoor Air Quality 8
4.1a | Occupant Comfort 2
4.1b | 6
42 Spatial Quality 9
4.2a | Lighting 5
4.2b | Acoustics 2
4.2c | Wellbeing 2
a3 Smart Building 8
4.3a | Energy Monitoring 2 . .
430 | Demand Cantrol P Figura 26 — Exemplo da tabela de medidas e
4.3¢ | Integration and Analytics 2 ~ Lo o
3.3 [ System Handover and D 2 pontuacé&o atribuida a cada um dos critéerios para
=0 — = novos edificios residenciais (BCA Green Mark,
52 Demonstrating Cost Effective Design 2 2017 )
53 Complementary Certifications 1 .
5.4 Social Benefits 2

A aplicagéo desta ferramenta em Singapura € opcional € a obtengéo do “"Green Mark rating” vai depender
do tipo de edificio a ser construido. Para cada tipologia de edificio existiréo diferentes tipos de incentivos
(BCA Green Mark, 2017). Para desenvolvimentos que alcancem um Green Mark Platinum ou
GoldPLUSrating, a Autoridade de Redesenvolvimento Urbano (URA) concedera uma area de piso adicional
para além do controlo do Master Plan Gross Plot Ratio (GPR). Para o Green Mark Platinum, o proprietario
pode obter até 2% de GFA adicional para além do GPR do Plano Diretor (sujeito a um limite de 5.000 m?2).
Para o Green Mark Gold™ Y3, podem obter até 1% adicional de GFA para além do GPR do Plano Diretor
(sujeito a um limite de 2.5600 m?) (BCA Green Mark, 2017).Este incentivo esta disponivel para edificios

residenciais e n&o residenciais, que sejam novas construgoes, reabilitagdes ou reconstrugdes.

Apds a concluséo do processo de certificacdo, € enviada uma carta aos requerentes, com a pontuagao
da certificacéo e respetivo incentivo que sera atribuido. No entanto, apds a concluséo do projeto, a equipa
do BCA vai ao local efetuar a fiscalizagédo, de modo a perceber se todos os critérios propostos no

requerimento estéo a ser cumpridos, conforme a certificagéo atribuida.



3.15. Rio de Janeiro, Brasil

O sistema QUALIVERDE, certificagdo concedida pela Prefeitura da Cidade do Rio de Janeiro com o objetivo
de incentivar empreendimentos que contemplem agdes e praticas sustentaveis destinadas a redugéo dos
impactos ambientais foi estabelecido pelo Decreto-lei 35.745/2012 (Rio de Janeiro, 2012). O indice
contempla medidas relativas & Gestédo da Agua, & Eficiéncia Energética, ao Desempenho Térmico e ao
Projeto (Figura 27). Os projetos que obtiverem 70 pontos serdo qualificados como Qualiverde, e aqueles
que obtiverem 100 pontos serdo qualificados como Qualiverde Total,

Descricdo Acdo e componentes QUALIVERDE [TLITTI) 20 Conforto acUstico
Adogio de materiais consirutivos e de revestimento que propiciem protecdo acistica, minimizando a
GESTAQ DA AGUA
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2 Dispositivos oconomizadores - descarga - dogtel utico
2 g lyriuiol
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P oo LR P ekt Mt e ¥ ks o oyl s S
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Figura 27 - Lista de medidas implementadas no Rio de Janeiro®®,

A utilizagéo do sistema de certificacéo Qualiverde € de carater opcional e aplicavel em projetos de novas
construgdes ou edificios ja existentes, com diferentes tipos de uso (Rio de Janeiro, 2012). Assim, funciona
como um incentivo a que os empreendimentos incluam medidas sustentaveis e baseadas na natureza,

com vista a reducao dos seus impactos ambientais.

E pela Lei de Beneficios Fiscais que o Municipio do Rio de Janeiro concede os beneficios aos edificios
qualificados que utiizam o sistema de certificagdo Qualiverde®*. Com a certificagdo Qualiverde, o
proprietario poderé usufruir dos seguintes beneficios fiscais: desconto do ISS na obra; isencao / desconto
de IPTU durante a obra; isengéo / desconto no MBI, desconto de IPTU no prédio. Pode ainda receber os
seguintes beneficios prediais. isencdo da érea de varandas abertas e jardineiras no computo da ATE;

aumento de ocupagédo do Pavimento de Uso Comum e dependéncias; cobertura do estacionamento

28 http:/Awww.rio.rl.gov.br/distatic/10112/4362779/4108510/ttensSustentabilidadeQualiverde . pdf
24 hittp:/Awww.rio.rl.gov.br/distatic/10112/6165511/4162119/proposta_qualiverde.pdf



http://www.rio.rj.gov.br/dlstatic/10112/4362779/4108510/ItensSustentabilidadeQualiverde.pdf
http://www.rio.rj.gov.br/dlstatic/10112/6165511/4162119/proposta_qualiverde.pdf

localizado no pavimento térreo, desde que seja do tipo telhado verde e associada ao sistema de coleta,

reteng&o ou reuso de aguas pluviais.

3.16. Outras cidades com incentivos mais especificos

Ha um conjunto muito mais vasto de espacos urbanos para além dos quinze que acabamos de descrever
com maior detalhe, que tém vindo a experimentar instrumentos de qualificagdo multifinalitéria dos espagos
urbanos que concorram para as tornar mais adaptadas aos riscos naturais graves que ja enfrentam e com
que continuardo a confrontar-se nos proximos anos. Embora, a motivagéo e o propdsito sejam 0s mesmos,
0s timings para darem © primeiro passo e 0 enquadramento escolhido para 0s ancorar No leque de
instrumentos de ordenamento do territério € muito diverso. Nalguns casos ainda estédo numa fase bastante
incipiente, mas noutros ja foram muito burilados, discutidos e apurados para procurarem a eficacia
desejada e ainda estdo em fase de teste. A ambicéo, a tradicdo e os habitos instalados no processo de
planeamento e ordenamento do territdrio em cidades como Darmstadt, Dusseldodrfia, Munique, Estocolmo,
Basileia, Manchester, Cambridge, Viena, Bruxelas, Toronto ou Seoul, € muito diversa e bastante peneirada
e afinada por uma participacao publica muito proativa. Isto, associado a folga orgamental municipal e a
robustez do corpo técnico com expertise neste dominio tematico assim como a literacia pré-existente tem
implicagcdes na extensao e complexidade da lista de medidas disponibilizadas na ferramenta. Todavia,
apesar de ndo as incluirmos na lista dos quinze casos exemplos que selecionamos para descrever mais
exaustivamente, deixamos no anexo Il uma sintese de cada uma delas que atesta o que acabamos de

afirmar.

4. Conclusao

Esta revisdo da literatura sobre as caracteristicas do Indices Ambientais jé implementados ou em fase de
implementagé@o sublinha claramente que, todas estas ferramentas, independentemente das suas
caracteristicas especificas, citam e fundamentam a sua forma e o seu conteldo no exemplo de Berlim
aplicado desde 1993. E, nesse sentido, tém também vindo a acompanhar as melhorias que o Biotope

Area Factor (BAF) foi realizando a medida que os resultados foram aparecendo.

E, no caso do Biotope Area Factor (BAF), as modificagcdes tém sido sempre no sentido de simplificar
e diminuir o nimero de medidas propostas assim como da afinacdo do foco de intervencéo
circunscrevendo-as sobretudo as solugdes green e blue. Isto, porque a evidéncia cientifica, durante
0 processo de monitorizagdo dos resultados obtidos, tem apontado, no caso de Berlim, a sua
excelente relacdo custo-beneficio e o seu extraordinario potencial mobilizador.

As variantes nos exemplos inspirados no Biotope Area Factor (BAF), decorrem sobretudo das
caracteristicas especificas do territério existente — people and place - do perfil e do arrojo dos
stakeholders, da matriz socioeconémica e cultural dos beneficiarios, da robustez, da dimenséo e da
literacia do corpo técnico e decisor e, naturalmente do orgamento disponivel.

Contudo, parece poder concluir-se que em 2022 este instrumento inclina-se para ser cada vez mais
simples e objetivo, para insistir na eficacia das solugbes green e blue, para admitir as suas caracteristicas
de experimentacao e de incerteza fazendo acompanhar-se por um processo de acompanhamento muito
MINUCIOSO, exigente e rigoroso.
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ANEXOS

Anexo | — Exemplos de estimulos para fazer face aos impactes ambientais
negativos em espacos urbanizados e incentivar a adaptacao aos riscos

climaticos

Criador

: Ano de

Sustainable Society Index (SSI) 1975 | Technology Arts Sciences TH Koln

Building Research Establishment Environmental 1990 Building Research Establishment Environmental Assessment

Assessment Method (BREEAM) Methodology (BREEAM)

Ecological Footprint (EF) 1990 | Global Footprint Network

Human Development Index (HDI) 1990 | United Nations Development Programme

;.f:étls)rshlp in Energy and Environmental Design 1993 U.S. Green Building Council

Genuine Progress Indicator (GPI) 1995 | U.S.-based organization Redefining Progress

City Development Index (CDI) 1997 Secqnd United Nations Conference on Human Settlements
(Habitat 11)

Genuine Savings Index (GSI) 1997 | World Bank

Environmental Performance Index (EPI) 1999 | Centro de Politica e Lei Ambiental da Universidade de Yale

National Australian Built Environment Rating .

System (NABERS) 2000 | Government of Australia

Comprehensive Assessment System for Built . - .

Environment Efficiency (CASBEE) 2001 | Japan Sustainable Building Consortium (JSBC)

Green Star 2003 | Green Building Council of Australia

Urban Indicators Guidelines 2004 | UN Human Settlements Programme

Happy Planet Index (HPI) 2006 | New Economics Foundation

DGNB Certification System 2007 | German Sustainable Building Council

SBTool 2007 | International Initiative for a Sustainable Built Environment (iiSBE)

Alta Qualidade Ambiental (Aqua-HQE) 2007 | Fundagao Vanzolini

Covenant of Mayors 2008 | Covenant of Mayors

Climate+ Development Program 2009 | Clinton Foundation; US Green Building Council

Green City Index (GCl) 2009 | Economist Intelligence Unit, sponsored by Siemens

Green Building Index (GBI) 2009 | GBI ORGANISATION

Green Cities Programme 2010 | OECD

Building Environmental Assessment Method 2010 | BEAM Society Limited (BSL)

(BEAM)

Eco2 Cities Initiative 2011 | World Bank

The Synthetic City toolkit (SynCity) 2011 | Imperial College London

Wellbeing Index (WI) 2011 | Mayo Clinic

BigEE (Bridging the information gap on Energy 2013 BigEE (Bridging the information gap on Energy Efficiency in

Efficiency in buildings) buildings)

WELL Building Standard 2014 | International WELL Building Institute (IWBI)

:3;EI|StS) Environment _Sustainability _Scorecard 2015 | Built Environment Sustainability Scorecard (BESS)

RTS - Environmental Classification Tool 2016 | The Building Information Foundation RTS

Eurostat Sustainable Development Indicators 2016 | Eurostat

Level(s): European framework for sustainable 2018 | European Comission

buildings

SDEWES Index

International Centre for Sustainable Development of Energy, Water
and Environment Systems (SDEWES) Index
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https://ec.europa.eu/environment/levels_en
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https://www.sdewes.org/sdewes_index.php

Anexo Il - Alguns exemplos de cidades que procuraram agilizar ferramentas para intervir no espaco urbano e atenuar
os impactes ambientais negativos detetados

Paises Cidades Ferramenta/Man::::/Plano/Programa/ Descrigio

O Green Building Council Espafia é a principal organizagdo de construgdo sustentdvel do pais. Esta organizagdo foi
criada em 2008 e é a referéncia na transformagdo para um modelo sustentavel no sector da construgdo. Juntamente
com os seus parceiros, o GBCE treina, certifica e facilita ligacdes para acelerar a transformagdo no sentido da
sustentabilidade da cidade.

A cidade de La Nucia é reconhecida internacionalmente pela implementagdo de medidas sustentaveis. No entanto,
apesar de possuir projetos muito interessantes na area da sustentabilidade, como por exemplo a aplicagdo de

La Nucia Sem ferramenta especifica incentivos a populagdo que recicla mais, esta cidade ndo apresenta solugdes de base natural para o edificado. A
cidade tem-se focado em agBes como tirar o trafego da cidade velha, a criagdo de novas areas verdes, a recuperagdo
de todas as dreas ajardinadas e com pinheiros autéctones e a criagdo de “pulmdes” ao longo do municipio.

A cidade de Caceres tem vindo a desenvolver projetos interessantes na area da sustentabilidade, mas ndo existe
referencia ao incentivo a construgdo com solugdes baseadas na natureza.

A cidade de Victoria possui um Plano Estratégico de Combate as Alteragdes Climaticas com varios objetivos
estratégicos estabelecidos. Entre eles, a cidade pretende a "renovagdo justa do parque edificado da cidade" de forma
Victoria Plan de Accién _ PATEI 2030 a conseguir obter um modelo eficaz de reabilitagdo energética do parque edificado. Pretende ainda como agdes
estratégicas, o langamento de projetos piloto ao nivel das Comunidades Energéticas Locais e a elaboragdo de uma
Espanha Programa de gestdo energética para a contengdo e controlo da exigéncia elétrica e térmica.

Nacional Green Building Council Espafia

Céaceres Sem ferramenta especifica

O plano para o Clima da cidade de Barcelona contempla medidas de reabilitacdo energética e térmica do edificado.

B Pla Clima B |
2l Pla Clima Barcelona Em Barcelona, é comumente utilizado o sistema de certificagdo LEED/LEED for Homes, e o BREEAM.

A Camara Municipal participa como parceiros neste projeto financiado pela Comissdo Europeia, no ambito do
financiamento para a descarbonizagdo das cidades Horizonte 2020. O projeto teve inicio em 2021 e com ele

Madrid Madrid Nuevo Norte pretende-se a construgdo de edificios inteligentes que utilizardo a tecnologia como um valor acrescentado, para
alcangar a maxima eficiéncia das instalagdes, bem como o conforto das pessoas que irdo utilizar os edificios
residenciais, escritérios e instalagdes. Tudo integrado na rede a nivel da cidade.

O Plano de agdo para o Clima de San-Sebastian define um conjunto de opgdes estratégicas para a construgdo de uma
cidade resiliente e adaptada aos riscos climaticos. Um dos objetivos estratégicos passa pelo desenvolvimento de um
urbanismo com critérios climaticos e sustentaveis, a partir da definigdo e aplicagdo, no espago urbano e nas
habitagdes, de medidas fiscais e econdmicas coerentes com a transigdo energética e climatica.

O projeto Zorrotzaurre é uma grande operagdo urbanistica em Bilbao, que representa um plano integral e
ZORROTZAURRE: UNA ISLA PARA VIVIR, | sustentavel, que recupera uma area atualmente degradada para a converter num novo distrito bem ligado ao resto
TRABAJAR Y DISFRUTAR da cidade, com habitagGes acessiveis, areas para empresas ndo poluentes, numerosos equipamentos sociais e
culturais, assim como grandes areas para o usufruto dos cidaddos.

Esta lei ambiental foi promulgada em 2015 com o intuito de reforgar a meta proposta de reduzir o consumo de
Franga Nacional Loi de Transition Energétique energia, a partir da criagdo de uma obrigagdo de realizar obras de renovagdo energética ao restaurar fachadas e/ou
restaurar habitagdes.

San-Sebastian Plan de accién Klima DSS2050

Bilbao



https://gbce.es/
https://lanucia.sedelectronica.es/transparency/1fffcf91-80f4-4f8a-a0bf-5b9f42fdf9b6/
https://dusi.caceres.es/grafica/Memoria-DUSI-Caceres_final.pdf
https://www.vitoria-gasteiz.org/docs/wb021/contenidosEstaticos/adjuntos/es/24/62/92462.pdf
https://www.barcelona.cat/barcelona-pel-clima/sites/default/files/documents/pla_clima_cat_maig_ok.pdf
https://distritocastellananorte.com/en/project/
https://www.donostia.eus/ataria/documents/8023875/8246263/Donostiako+Klima+2050+Ekintza+Plana_cas.pdf/d8c6f81c-1873-453d-b688-18b9d93f841b
https://www.zorrotzaurre.com/
https://www.zorrotzaurre.com/
https://www.legifrance.gouv.fr/loda/id/JORFTEXT000031044385/

Cidades

Ferramenta/Manual/Plano/Programa/

etc.

Régulation thermique 2012

Descri¢dao

Esta lei surgiu em 2012 com o objetivo da redugdo do consumo energético. O consumo de energia primaria dos
edificios (aquecimento, refrigeragdo, iluminagdo, dgua quente gerada e sistemas auxiliares) ndo deve exceder, por
principio, 57,50 kWh/sgm/ano para os edificios existentes (e 50 kWh/sgm/ano a partir de 1 de Janeiro de 2018).

Itélia

Nacional

Protocollo ITACA

PROITACA é o software para certificar o nivel de sustentabilidade ambiental dos edificios, de acordo com o Protocolo
ITACA. O software para a elaboragédo do Protocolo ITACA é produzido pela Proitaca Srl e disponibilizado
gratuitamente a todos os utilizadores registados em proitaca.org, gragas a um acordo de colaboragdo assinado entre
a Proitaca Srl e 0 ITACA, o Instituto para a Inovagdo e Transparéncia nas AquisicGes e Compatibilidade Ambiental.

22 italian cities

Environmental Sustainability Indicators
in Urban Areas: an Italian Experience

O Istat (National Statistical Institute of Italy) recolhe dados relacionados com 22 grandes cidades italianas através do
Inquérito Ambiental sobre Grandes Cidades. As questdes ambientais investigadas referem-se a 7 temas principais: ar,
energia, zonas verdes, ruido, transportes, residuos e agua. O quadro analitico escolhido é o bem conhecido modelo
Driving-Pressures-State-Impact-Responses, que é amplamente utilizado para indicadores ambientais.

Génova

Metodologia e indicadores para
avaliacdo da qualidade do ambiente
urbano de bairros de média densidade

0O método de avaliagdo é baseado em um conjunto de 74 indicadores usados em um método computacional
especifico baseado em pontos e definido por meio de uma matriz de comparagéo pareada para converter avaliagdes
qualitativas e quantitativas em pontos (0 to +100).

Bolzano

Bolonha

Reggio Emilia

Riduzione dell'Impatto Edilizio

O R.I.E. é um indice numérico que avalia o efeito de uma intervengdo de construgdo em termos de permeabilidade
em comparagdo com o solo natural e dreas verdes. A impermeabilizagdo do solo causada por estruturas de
construgdo pode ser parcialmente compensada através de novas superficies vegetativas, tais como telhados verdes,
tecnologias de engenharia-bioldgica ou intervengdes de engenharia e de plantagdo que proporcionam opgdoes de
infiltragdo de dgua no solo e retengdo de dgua da chuva.

Alemanha

Freiburg

Geo Cluster 4 NBS

Esta plataforma tem 43 bases de dados de projetos pioneiros onde os utilizadores podem explorar o mapa de
projetos NBS e obter informagdes sobre os projetos. Explora a tipologia NBS e obtém informag&es sobre a NBS. Ajuda
a selecionar NBS e projetos a partir de desafios abordados. Para o mercado, permite verificar onde uma NBS pode ser
replicada. Para o proprietario do terreno, permite verificar se um projeto pode ser replicado no seu sitio.

Munique

Sustainable Freiham: Objectives, plans
and steps of urban planning

No Plano de Desenvolvimento urbano de Munique aposta-se em varias opgdes estratégicas que primam pela
sustentabilidade, nos seus varios dominios. Apostam também na questdo do melhoramento do conforto térmico e
irritagdo, a partir de agdes como a promogdo da alta variedade de micro climas dentro da cidade, evitar o stress por
ilhas de calor, criar grandes éreas para arvores e vegetacgao, fomentar a construcdo de telhados/fachadas nos
edificios, entre outras.

Frankfurt

Masterplan 100 % Climate Protection

Quando as aplicagdes baseadas em energia elétrica sdo concebidas de forma mais eficiente, um volume
relativamente grande de emissGes pode ser poupado. As ineficiéncias podem ser detetadas muito mais facilmente no
sector doméstico do que noutros sectores, por exemplo, através da comparagdo dos dados de consumo dos
aparelhos.

Hamburgo

Hamburg Climate Plan

A estratégia ambiental da cidade de Hamburgo, tal como afirmada no Plano Climatico de 2016, aborda os efeitos das
alteragdes climaticas, tais como o aumento de chuvas fortes, inundagdes e ondas de calor. Os telhados verdes neste
contexto melhoram tanto o clima da cidade como a gestdo da agua

Kassel

Urban Climate Recommendation Map

(UC-ReMap)

O mapa climatico urbano (UCMap) é uma ferramenta de informagdo e avaliagdo para integrar fatores climaticos
urbanos e considerac¢Ges de planeamento urbano, apresentando fenémenos e problemas climaticos em mapas
espaciais bidimensionais. Tem duas componentes principais: 0 mapa de andlise climatica urbana (ou mapa de fungdes
climaticas sintéticas) (UCAnMap) e o mapa de recomendagdes de planeamento climatico urbano (UC-ReMap). Os
primeiros mapas urbanos climaticos foram criados em varias cidades alemas.

46


https://www.ecologie.gouv.fr/reglementation-thermique-rt2012
https://www.proitaca.org/
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https://geocluster4nbs.nature4cities-platform.eu/#/wizard
https://www.muenchen.de/rathaus/dam/jcr:f7c7dd39-c047-43e3-ac31-be4edb54080c/2017_Sustainable%20Freiham.pdf
https://www.muenchen.de/rathaus/dam/jcr:f7c7dd39-c047-43e3-ac31-be4edb54080c/2017_Sustainable%20Freiham.pdf
https://frankfurt.de/-/media/frankfurtde/frankfurt-themen/klima-und-energie/pdf/energiereferat-79a/masterplan-climate-protection---summarised-version.ashx
https://www.hamburg.de/contentblob/9051304/754a498fcf4e4bbf9516e1f9a99e2bfe/data/d-21-2521-hamburg-climate-plan.pdf
https://www.routledge.com/Designing-High-Density-Cities-For-Social-and-Environmental-Sustainability/Ng/p/book/9781138967441
https://www.routledge.com/Designing-High-Density-Cities-For-Social-and-Environmental-Sustainability/Ng/p/book/9781138967441
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O NABERSNZ é um esquema de avaliagdo comparativa do desempenho energético de edificios comerciais para
fornecer aos proprietarios e/ou inquilinos um método verificado independentemente para classificar o desempenho

GUEEILE) LEEEIE] bl e energético do seu edificio. O NABERSNZ é atualmente um esquema voluntario (ao contrério da Austrélia, onde a
NABERS é obrigatéria) que ajuda a uma compreensdo completa do desempenho energético de um edificio.
A provincia de Gelderland desenvolveu trés brochuras para promover o verde nas cidades, aldeias, e areas agricolas.
. As brochuras mostram varias medidas que podem ser utilizadas para tornar mais verdes as areas residenciais, centros
Gelderland How do you green your environment?

comerciais, e zonas industriais. A provincia visa assim aumentar a biodiversidade, ao mesmo tempo que promove um
ambiente sauddvel e a prova do clima em Gelderland e nos restantes Paises Baixos.

A aplicagdo de adaptacgdo climatica da aos projetistas urbanos, engenheiros ou outros conhecimentos sobre medidas
vidveis para um projeto com um objetivo especifico de adaptagdo climatica. A aplicagdo ira gerar uma selegdo de
Climate app medidas de adaptagdo climatica exequiveis em menos de um minuto. Se, por exemplo, um desenvolvimento urbano
numa planicie de inundagdo tiver de ser preparado para inundagdes fluviais, a aplicagdo classificara as medidas
viaveis com base nas condigdes locais e na contribui¢do do utilizador.

Holanda/Paises A RainTools calcula o funcionamento das instalagGes de aguas pluviais com o curso do balango hidrico ao longo do
Baixos RainTools tempo. E possivel calcular as instalagdes na parcela em pormenor. Os sistemas para areas maiores simulam mais
lobalmente.
Others g

Guia com uma vasta gama de solugdes amigas do ambiente para a construgdo de infraestruturas residenciais ou

Urban Green Blue Network - B} ) . .
espacgos publicos. Da também algumas dicas sobre como envolver as partes interessadas no processo.

Kennis Bank Banco de estudos realizados nos Paises Baixos sobre os beneficios das Nature-based Solutions nos edificios.
PERCEEL TOOL O PerceelTool é um instrumento de célculo para avaliar o efeito das medidas da agua da chuva numa parcela, cujo
E— objetivo é processar mais dgua da chuva no local e, a0 mesmo tempo, gerir os danos causados pela dgua da chuva.
Green-blue Schoolyards Ferramenta dedicada a construgdo de parques infantis escolares com Natrue-based Solutions e envolvendo criangas.

O Sistema Suico de Certificagdo DGNB é baseado em critérios desenvolvidos pelo German Sustainable Building

Suica Zurique Swiss DGNB Certification System Council (DGNB). A norma internacional DGNB é aplicada com sucesso a nivel mundial em mais de 20 paises e em mais
de 1000 grandes projetos de construgao.

O Master Plan da cidade de Dover é uma declaragdo de visdo e elementos de visdo de longo alcance e, em muitos

) ) New Hampshire Master Plan, City of casos, ’C|l.,|e vao a.lém das politicas e agdes q.ut.e o go:/erno n.'u‘micipal pode Ievar.a cabo..Entre outros obj:etivos -
Reino Unido Dover Dover estratégicos, a cidade pretende que a administragdo municipal e as escolas sejam geridas de forma eficaz e eficiente
— com total transparéncia, resultando em servigos de alta qualidade, edificios e infraestruturas bem conservados, um
grande sistema recreativo e ambiental e um imposto imobilidrio competitivo.

A certificagdo de edificios verdes de Taiwan é desenvolvida com base no clima subtropical do pais, com temperatura
e humidade elevadas. Esta certificagdo visa satisfazer suficientemente a necessidade em ecologia, poupanga de
energia, reducdo de residuos e saude, abreviado como "EEWH", a partir do qual o sistema de certificacdo foi

Taiwan EEWH - Green Certification nomeado. O sistema de certificacdo de edificios verdes EEWH foi estabelecido em setembro de 1999, vindo como o
segundo sistema de certificagdo no mundo, logo ap6s o LEED nos EUA. O sistema de certificagdo de edificios verdes
EEWH foi estabelecido em setembro de 1999, vindo como o segundo sistema de certificagdo no mundo, logo a seguir
ao LEED nos EUA.

Paises
Asiaticos



https://www.nabersnz.govt.nz/how-to-get-a-rating/self-assessment-tool/
https://klimaatadaptatienederland.nl/en/tools/green-your-environment/
https://www.climateapp.nl/
https://raintools.nl/
https://nl.urbangreenbluegrids.com/measures/
https://nl.urbangreenbluegrids.com/kennisbank/
https://www.riool.net/applicaties/perceeltool?utm_medium=social&utm_source=linkedin&utm_campaign=perceeltool_2019
https://www.groenblauweschoolpleinen.nl/
https://www.dgnb-system.de/en/certification/certification-process/
https://www.dover.nh.gov/government/city-operations/planning/master-plan/
https://www.dover.nh.gov/government/city-operations/planning/master-plan/
https://resourcehub.bakermckenzie.com/en/resources/global-sustainable-buildings-index/asia-pacific/taiwan/topics/green-certification
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Climate Change and Cities:
Second Assessment Report of the

Descri¢dao

O presente relatério apresenta solugdes concretas para as cidades no que respeita a mitigagdo e adaptacdo;

planeamento e concegdo urbana; equidade e justica ambiental; economia, finangas e sector privado; sectores

EUA

HongKong - urbanos tais como energia, dgua, transportes, habitagdo e assentamentos informais, e gestdo de residuos sélidos; e
Urban Climate Change Research ~ . . . . .
Network (Chaoter 5 governagdo do carbono e do clima nas cidades. O caso de estudo da cidade de HongKong é um dos casos descritos,
Stz £ apoiando-se na questdo da edificagdo com solugBes baseadas na natureza.
. . O Chicago-Calumet River Watershed Council desencadeaou um processo de cocriagdo de infraestruturas verdes
Chicago Natural Solutions Tool AN P i . .
multifinalitarias cuja eficcia pode ser avaliada numa ferramenta - Natural Solutions Tool
Esta ferramenta apoia os decisores a identificar as dreas prioritarias onde é necessdrio implementar solugdes naturais
Los Angeles Climate Smart Cities - Los Angeles com multiplos beneficios; desde a sua criagdo tem vindo a ser melhorada/modificada em parceria com os
utilizadorees locais .
Comprehensive update to the City's
Portland Green Building Policy to reflect A cidade norte-americana de Portland decidiu implementar, em 2015, uma atualizagdo abrangente da Politica de

advances in green building knowledge
and practices resolution

Construgdo Verde para refletir avangos no conhecimento e na pratica da construgdo verde.

San Francisco

Incentives (Green Building)

A fim de alcancar padrdes de construgdo sustentdveis e reduzir o custo da construgdo verde, a Cidade de Sdo
Francisco fornece incentivos e servigos a uma variedade de projetos.

Hawai‘i Low Impact Development (LID)

E um recurso online que fornece exemplos georreferenciados de infraestruturas verdes e desenvolvimento de baixo

Hawaii Atlas impacto para a gestdo de aguas pluviais. E possivel navegar no Atlas selecionando uma cidade, tipo de uso do solo,
- tipo de projeto, ou simplesmente clicando em locais com pins.
O 'Rain Garden' é uma aplicagdo movel (app) gratuita concebida para o ajudar a instalar corretamente um jardim na
sua casa, escritdrio, ou local de trabalho. Através de tutoriais, diagramas, texto e ferramentas, a aplicagdo guia-o
Nacional The ‘Rain Garden” Mobile Application através da determinagdo do tamanho e colocagdo do seu jardim, selegdo de plantas, escavagdo e plantagdo do seu
jardim, e manutencdo do seu jardim. Inclui também ferramentas para determinar o seu tipo de solo, medir o
tamanho da area que ird drenar para o seu jardim, e gerir multiplos projetos.
O estado de Minedpolis apresenta no seu website um conjunto de solugdes baseadas na natureza numa Checklist
T - : ) onde os planeadores, arquitetos ou até mesmo investidores privados tém a possibilidade de escolher as medidas que
Minedpolis Green building options checklist . . R . = . o
serdo implementadas nos seus projetos. A implementagdo de algumas destas medidas faz parte das condigdes de
construgdo no Estado.
. . _— O cédigo de regulamentagdes da Califérnia para os edificios verdes foi adotado em 2019. Contempla um conjunto de
) . California Green Building Standards oo K , . R X
California Code (CALGreen obrigagdes que cada construtor, planeador e arquiteto devera obedecer na execugdo dos seus projetos, quer sejam
Saele ol el para a fungdo residencial ou ndo-residencial.
Os programas de construgdo ecoldgica que visam um grande nimero de novas casas podem ter um impacto
Fremont Green Building Program to Address consideravel na redugdo das emissdes de gases com efeito de estufa. Os requisitos de construgdo verde da Fremont
Climate Change ajudardo a cidade a atingir o seu objetivo de reduzir os gases com efeito de estufa em 25 por cento até 2020. Este
programa foi implementado em Fremont em 2009.
Green + Healthy Camden is a multi-partner initiative to support climate preparedness, equity, health, and park and
Camdem Green+Health Camben open space planning throughout Camden, New Jersey. Led by The Trust for Public Land, the project team is providing

key planning, decision-making, and park creation support to drive equitable green infrastructure implementation
across the city and in particular at schools and other public spaces.
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https://climate-adapt.eea.europa.eu/metadata/publications/second-assessment-report-of-the-urban-climate-change-research-network
https://climate-adapt.eea.europa.eu/metadata/publications/second-assessment-report-of-the-urban-climate-change-research-network
https://climate-adapt.eea.europa.eu/metadata/publications/second-assessment-report-of-the-urban-climate-change-research-network
https://climate-adapt.eea.europa.eu/metadata/publications/second-assessment-report-of-the-urban-climate-change-research-network
https://www.chicagoriver.org/programs/public-policy-and-planning/natural-solutions-tool
https://web.tplgis.org/csc_losangeles/
https://efiles.portlandoregon.gov/Record/7477192/
https://efiles.portlandoregon.gov/Record/7477192/
https://efiles.portlandoregon.gov/Record/7477192/
https://efiles.portlandoregon.gov/Record/7477192/
https://sfenvironment.org/buildings-environments/green-building/policy-incentives-and-resources/incentives
https://lidmap.uconn.edu/embedmap.php?lat=21.119&lng=-157.064&zoom=8&stt=HI
https://lidmap.uconn.edu/embedmap.php?lat=21.119&lng=-157.064&zoom=8&stt=HI
https://itunes.apple.com/us/app/id588712983?mt=8
https://www2.minneapolismn.gov/business-services/licenses-permits/construction-permits-certificates/building-requirements/green-building-options-checklist/
https://codes.iccsafe.org/content/CAGBSC2019/cover
https://codes.iccsafe.org/content/CAGBSC2019/cover
https://www.ca-ilg.org/case-story/city-fremont-green-building-program-address-climate-change
https://www.ca-ilg.org/case-story/city-fremont-green-building-program-address-climate-change
https://web.tplgis.org/camden_csc/
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AVERT (Avoided Emissions and
geneRation Tool)

A ferramenta avalia como as politicas e programas energéticos, tais como eficiéncia energética e energia renovavel

Descri¢dao

conduzem a alteragdes nas emissdes de particulas (PM2,5), dxidos de azoto (NOX), diéxido de enxofre (SO2), didxido
de carbono (CO2), compostos organicos volateis (COV), e amoniaco (NH3) de centrais elétricas a nivel municipal,
estatal ou regional. A AVERT é uma ferramenta gratuita concebida para satisfazer as necessidades dos planeadores
estatais da qualidade do ar, funcionarios da energia, pessoal da comissdo de servigos publicos, pessoal de agéncias
ambientais, profissionais da drea da energia limpa, pessoas que trabalham no planeamento climatico, e outras partes
interessadas.

COBRA (CO-Benefits Risk Assessment)

CO-Benefits Risk Assessment (COBRA) é uma ferramenta de rastreio que permite ao pessoal do governo estatal, local
e tribal e outros interessados nos efeitos da poluigdo atmosférica estimar a qualidade do ar e os beneficios para a
saude de diferentes cendrios de emissdes

Health Benefits per Kilowatt-hour of
Energy Efficiency and Renewable

Um conjunto de valores que ajudam os responsaveis politicos dos governos estaduais e locais e outras partes
interessadas a estimar os beneficios para a saude publica relacionados com a qualidade do ar exterior dos

Protection Nacional/Regional/Local Ener investimentos em eficiéncia energética e energia renovavel. Estes valores monetizados foram desenvolvidos
Agency (EPA) e utilizando métodos consistentes com os utilizados pela EPA para andlises dos beneficios para a saude a nivel federal.
Trata-se de uma ferramenta de planificagdo personalizavel e transparente baseada em Excel para analisar as
ESIST (Energy Savings and Impacts economias de energia e os custos dos programas de eficiéncia energética financiados pelos clientes e os seus
Scenario Tool impactos nas emissdes, saude publica, e equidade. A ESIST permite aos utilizadores desenvolver, explorar, e partilhar
cenarios de eficiéncia energética entre 2010 e 2040.
Esta ferramenta pretende ser um ponto de partida para o pessoal do governo estadual e local interessado em
Clean Energy Finance Tool desenvolver ou rever um programa de financiamento para apoiar a eficiéncia energética e melhorias de energia limpa
para um grande nimero de edificios dentro das suas jurisdi¢des.
A Green Tool representa praticas de controlo de aguas pluviais baseadas na infiltragdo. A ferramenta foi desenvolvida
Green Tool para utilizadores de HSPF. A partir da interface grafica do utilizador da ferramenta, permite aos modelistas selecionar
E— um tipo de BMP, forma do canal e dimensGes da unidade BMP, dispositivos de controlo de fluxo de saida e método
de infiltragdo.
Green Globes é um protocolo de avaliagdo online, sistema de classificagdo, e orientagdo para a concegdo, operagdo e
. . I gestdo de edificios verdes. E interativo, flexivel e acessivel, e fornece reconhecimento de mercado dos atributos
Canada Nacional Green Globes Building Certification

ambientais de um edificio através da avaliacdo por terceiros. E gratuita, mas requer inscrigdo, para acesso ao
contelido.



https://www.epa.gov/avert/download-avert
https://www.epa.gov/avert/download-avert
https://cobra.epa.gov/
https://www.epa.gov/statelocalenergy/estimating-health-benefits-kilowatt-hour-energy-efficiency-and-renewable-energy
https://www.epa.gov/statelocalenergy/estimating-health-benefits-kilowatt-hour-energy-efficiency-and-renewable-energy
https://www.epa.gov/statelocalenergy/estimating-health-benefits-kilowatt-hour-energy-efficiency-and-renewable-energy
https://www.epa.gov/statelocalenergy/energy-savings-and-impacts-scenario-tool-esist
https://www.epa.gov/statelocalenergy/energy-savings-and-impacts-scenario-tool-esist
https://www.epa.gov/statelocalenergy/clean-energy-finance-tool
https://www.epa.gov/ceam/green-tool
http://www.greenglobes.com/home.asp

Anexo lll - Checklist de medidas nos indices Ambientais consultados

Preservation of existing vegetation x x

Preserved large (fully grown > 10 m) tree in good condition, at least
3 m (25 m? each)

Preserved small (fully grown < 10 m) tree in good condition, at least
3 m (15 m? each)

Preserved natural land X

Tree canopy for preservation of existing trees with trunks 6" + DBH
(diameter at breast height, 4.5" above the ground) - calculated at 20
sqft per inch diameter

Preserved tree in good condition (1.5-3 m) or a large shrub (3 m?
each)

Preserved natural meadow or natural ground vegetation X

Preserved natural bare rock area (at least partially bare rock surface,
not many trees)

Preservation of existing tree 6" to 12" DBH - calculated at 250 sq ft
per tree

Preservation of existing tree 12" to 18" DBH - calculated at 250 sq ft
per tree

Preservation of existing tree 18" to 24" DBH - calculated at 250 sq ft
per tree

Preservation of existing tree 24" DBH or greater - calculated at 250

sq ft per tree

Existing trees x X
Pl di g and biodiversity x X x x X
Large tree species, fully grown > 10 m (25 m? each) X

Large tree (canopy widht >10m)

Medium tree (canopy width 6m - 10m)

Tree canopy for "Large Trees" or equivalent (canopy spread of 26' or
more) - calculated at 350 sq ft per tree

Tree canopy for "Medium/Large Trees" or equivalent (canopy spread
of 21" to 25") - calculated at 250 sq ft per tree

Tree canopy for "Small/Medium Trees" or equivalent (canopy spread
16" to 20') - calculated at 150 sq ft per tree

Tree canopy for "Small Trees" or equivalent (canopy spread 8'to 15')
- calculated at 75 sq ft per tree

Small tree species, fully grown < 10 m (15 m? each) X

Small tree (canopy width < 6m)

Tree, stem girth 16-20centimetres (20square metres for each tree) X




Tree, stem girth 20-30centimetres (15square metres for each tree)

Tree, stem girth more than 30centimetres (10square metres for each
tree)

Standard trees planted in natural soils or with a minimum of 25 cubic
metres soil volume per tree (preferably with load-bearing substrates
and connected pits) —

Standard trees planted in individual pits with less than 25 cubic
metres soil volume

Tree canopy for "small tree species” or equivalent (canopy spread 8'
to 15", 1" caliper).
Prerequisite 400 cu ft of soil/tree

Tree canopy for "medium tree species” or
16" to 21°, 2" caliper).
Prerequisite 600 cu ft of soil/tree

qui (canopy spread

Tree canopy for "large tree species” or equivalent (canopy spread
25' to 30, 2.5" caliper).
Prerequisite 800 cu ft of soil/tree

Trees on shallow soilitree pits

Woodland/Trees on deeper soil

New trees with less than 40-foot canopy spread

New trees with 40-foot or greater canopy spread - calculated at 250
sq ft per tree

Large new trees (trunk >30cm)

New medium-sized trees (trunk 20- 30cm)

New small trees (trunk 16-20cm)

Character trees

Supporting tree

Fruit trees and flowering trees

Trees positioned to provide deciduous shade

Planters (medium trees, small trees, large shrubs, small shrubs,
ground cover)

Semi-natural vegetation (e.g. trees, woodland, species-rich

grassland) ined or blished on site.

Trees planted along street frontages with access to 30 m3 of
soilltree

1 shade tree planted parking lots area for every

Watering program for trees

Enhanced tree growth systems

Shrubs and other vegetation types / cultivation plots

Green terrain

Shrubs
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Solitary bush higher than 3 metres (2square metres for each bush)

Mulch, gorund covers, or other plants less than 2" tall at maturity

per plant (typically planted no closer than 18" on center)

Medium shrubs or perennials 2'-4" tall maturity - calculated at 36 sq ft

per plant (typically planted no closer than 24" on center)

Large shrubs or perennials 4 + tall maturity - calculated at 36 sq ft

Hedges (line of mature shrubs one or two shrubs wide)

Large shrubs (3 m? each)

Large shrub (> 1.5m height)

Small shrub (< 1.5m height)

Other shrubs

Ground cover

Climbers

Perennials/ flower bed

Meadow or dry meadow

Cultivation plots

Plant bed on joists > 800 mm

Plant bed on joists 600- 800 mm

Plant bed on joists 200-600 mm

Groundcovers, or other plants < 2+ height

Plants > 2" height at maturity - calculated at 9-sf per plant

Unsupported plant bed

Diversity of field layers

Species selection from character habitats

Lawn or turf area

Shrubs in general

Greenery on walls, walls, trellises, pergolas, etc.

Hives, beehives, fauna depots, etc.

Habitat enhancement habitats

Areas for social activity

Growing areas

Balconies, roof terraces and greenhouses for cultivation

Shared roof terraces

Visible green roofs
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Landscaped forecourts

Pergolas and the like

Flowering in the field layer

Shrubs with edible berries and fruits

Pergolas, deciduous paths, etc. providing shade

Multi-layered ground vegetation

Butterfly border

Shrubs in general

Perennial vines (2 m? each)

Green wall, vertical area

Green walls with a height limit of 10 metres

Green facade (climbers, small shrub, ground cover)

Surface area of vegetated facades

Plant bed balconies

Vegetation on trellis or facade

Planted areas with a soil depth of 24" or greater

Strength blue-green structure

Vegetation on ground

Vegetation on beams, soil depth between 200 millimetres and 800
millimetres

Vegetation on beams, soil depth more than 800millimetres

Groundcover planting

Amenity grassland (species-poor regularly mown lawn)

Grassland (short, amenity)

Grassland (long, rough)

Vertical greenery with connection to the ground

Vertical greenery without connection to the ground

Low Planting Area (Herbaceous or woody plants less than 2" tall at
maturity), 18" soil depth

Planting Area (Herbaceous or woody plants more than 2' tall at
maturity), 24" soil depth

Total volume of soil for tree planting areas= 40% of the site area
divided by 66 m2 x 30 m3. Each tree planting area has 30m3 of soil

Natural Heritage System and the Ravine Protected Area planted with
100% native plants

Stewardship plan implemented for setbacks

Landscape includes 50% native plants

No invasive species planted

85% of all exterior glazing within the required area is treated to
reduce bird collisions

Maximum porosity of ventilation grates is 20 mm X 20 mm

Dark Sky compliant fixtures
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Green spaces on ground floor slabs and garages, underground with
a topsoil thickness of less than 80 cm

Unrelated green spaces in the open ground with a thickness of
topsoil greater than 80 cm

Continuity with natural soil, available for the development of flora and
fauna

Surfaces with vegetation, unconnected to soil below (with less than
90 cm of soil covering)

Surfaces with vegetation, unconnected to soil below (with more than
90 cm of soil covering)

Surfaces with vegetation, connected to soil below

Pavements/ surfaces/ soil structure

Semipermeable pavements (e.g. grass stones, stone ash)

Permeable pavements (e.g. gravel and sand surfaces)

Impermeable surface/ sealed areas

Semi-open surfaces

Open spaces

Greened surfaces

Surfaces with vegetation, unconnected to the soil below, small
substrate thickness

Surfaces with vegetation, unconnected to the soil below, medium
substrate thickness

Surfaces with vegetation, unconnected to the soil below, large
substrate thickness

Surfaces with vegetation, unconnected to the soil below, very large
substrate thickness

Surfaces with vegetation, connected to the soil below

Permeable paving over at least 6" and less than 24" of soil or gravel

Permeable paving over at least 24" of soil or gravel

Structural soil systems

Areas covered with gravel or sand

Open paved areas

Semi-open paved areas

Paved surfaces with joints

Dense surfaces

Exterior spaces made of permeable materials or semi-permeable
materials with a partly mineral coating: pedestrian paths, traffic
routes, playgrounds, parking lots

Paved areas with joints

Landscape areas with a soil depth < 24"

Landscape areas with a soil depth > 24"

Permeable paving over 6" to 24" of soil or gravel

Permeable paving over at least 24" of soil or gravel

Full ground (m2)
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Soil depth = 8 cm and <20 cm

Soil thickness up to level R+1 260 cm and < 120 cm

Soil thickness up to level R+12 120 cm

Soil depth from level R+2 2 20 cm

Soil depth from level R+2 2 60 cm (se8)

Soil or substrate (over 500mm depth)

Soil or substrate (200 - 500mm depth)

Soil or substrate (under 200mm depth)

St Iuti

Rain garden (biofiltration area) with a broad range of layered
vegetation

Raingarden (area only)

Water surfaces

Collection and retention of stormwater

Draining of sealed surfaces to surrounding vegetation

Intensive green roof / roof garden, depth of substrate 20 — 100 cm

Semi-intensive green roof, depth of substrate 1530 cm

Extensive green roof, depth of substrate 6-8 cm

Treat 50% of non-roof hardscape to reduce the urban heat island

Green roof for 50% of Available Roof Space

Cool roof installed for 100% of available Roof Space

Combination of a green roof, and cool roof and solar PV for at least
75% of available Roof Space

Classic roof

Green roof

Green roofs over at least 2" and less than 4" of growth medium

Green roofs 4" - 8" of growth medium

Green roofs 8"+ of growth medium

Extensive roof greening

Semi-intensive roof greening

Intensive roof greening

Green roof >600 mm

Green roof 300-600 mm

Green roof 120-300 mm

Green roof 50-120 mm

Diversity on green roofs >120 mm

Intensive green roof or vegetation over structure. Vegetated sections
only. Substrate minimum settled depth of 150mm

Extensive green roof with substrate of minimum settled depth of
80mm (or 60mm beneath
vegetation blanket)

)



Extensive green roof of sedum mat without substrate or other
systems that do not meet GRO
Code

Green Roof, 4" soil depth, min 25'x 25" area

Intensive Green Roof (less than 2' tall at maturity), 18" soil depth,
min 25" x 25" area

Intensive Green Roof, (greater than 2" tall at maturity), 24" soil depth,
min 25" x 25' area

Building surface area with no green roof

Green spaces on roof slabs and roofs: thickness 2 50 cm

Green spaces on roof slabs and roofs: 20 < thickness < 50 cm

Vegetated or green roofs over at least 2" and less than 8" of growth
medium

Vegetated or green roofs over at least 24" of growth medium

Green spaces on roof slabs and roofs: thickness < 20 cm

Infiltration basin or swale covered with vegetation or aggregates (no
permanent pool of water, permeable soil)

Infiltration pit (underground)

Pond, wetland or water meadow with natural vegetation (permanent
water surface at least part of the year; at other times the ground
remains moist)

Retention or detention1) basin or swale covered with vegetation or
aggregates (permeable soil)

Retention or detention1) pit, tank or cistern (underground, notice
units: volume!)

Water surfaces in ponds, streams and ditches

Biologically accessible permanent water surfaces

Vegetated areas with temporary perennial water

Stormwater retention from paved surfaces Ponds and wetlands

Dewatering of paved surfaces to vegetation beds

Water mirrors

Fountains, circulators and the like

Water storage in ponds and the like

Rainwater harvesting for irrigation

Detention of rainwater from hard surfaces in warehouse

Water features (chlorinated) or unplanted detention basins

Rain gardens and other vegetated inable drai elements

&) )

Rainwater infiltration per m2 of roof area

Bioretention facilities

Terrain depression

Rain bed and wadi

Partly open flatter

Dam with permanent water level

Dense surfaces with drainage for rain beds and the like

Open water
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Approved water features

Apply the Erosion and Sediment Control Guidelines

Retain 5 mm depth of rainfall on-site (10 mm required for Tier 2)

Remove 80% of total suspended solids from all runoff leaving the
site

Control E. Coli directly entering Lake Ontario and waterfront areas

Drought-tolerant plants used for 50% of the landscaped area

Permeable water surface

Impermeable water surface

Biofiltration basin or swale

Bonus elements (if applicable)

Capturing stormwater from impermeable surfaces for use in irrigation
or directing it in a controlled manner to permeable vegetated areas

Directing stormwater from impermeable surfaces to constructed
water features, such as ponds and streams, with flowing water

Shading large tree (25 m? each) on the south or southwest side of
the building (especially deciduous trees)

Shading small tree (15 m? each) on the south or southwest side of
the building (especially deciduous trees)

Fruit trees or berry bushes suitable for cultivation (10 m? each)

A selection of native species — at least 5 species/100 m*

Tree species native to Helsinki and flowering trees and shrubs - at
least 3 species/100 m?

Butterfly meadows or plants with pleasant scent or impressive
blooming

Boxes for urban farming/cultivation

Permeable surface designated for play or sports (e.g. sand- or gravel.
covered playgrounds, sports turf)

C | rooftop gardens or balconies with at least 10% of the total
area covered by vegetation

Structures supporting natural and/or animal living conditions such as
preserved dead wood/stumps or birdboxes (5 m? each)

Tree(s) preserved (20 m? full ground per tree)

Tree(s) planted (20 m? full ground per tree)

Plant fence preserved or created (.
On the entire length of the public space

ing construction/e ):

Plant fence preserved or created (excluding construction/entrances):
On 50% minimum of the private linear

Landscaping that consists of drought-tolerant and/or native plant
species

Landscaped areas where at least 50% of annual irrigation needs are
met through the use of harvested rainwater or collected greywater

Rain gardens and other vegetated sustainable drainage elements

e i

getation visible to p by from adj public right of way or
public open spaces

Landscaping in food cultivation

Native plant species

Landscaping in food cultivation

Harvested stormwater irrigation
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Plots and location/proximity to ices/ services quality

Proximity to public transports

Proximity to equipments and services

Facilities to bycicles

Charging capacity of electric vehicles

Classification of SUW (Solid Urban Waste)

Habitat management and restoration

Uses of plants to create shade

Heat island effect

| Pedestrian walkways

Minimum 2.1 meter pedestrian clearway

Covered outdoor waiting areas

Five parking spaces

| Pedestrian-scale lighting

Light pollution

Energy efficiency

Solar water heating - full SAS: 30% of total hot water demand

Solar water heating - full SAS: 50% of total hot water demand

Solar water heating - SAS complete: 100% of total hot water demand

Lighting in floor circulation and vertical circulation with LED lamps

Common area lighting with LED lamps

|Natural lighting in 50% of common areas (social and service
circulation on type floors)

|Intelligent lighting system efficiency

Use of alternative energy sources

|Renewable energy generation

Primary energy consumption

Distributed generation

Consumption in common areas

Design the building(s) to achieve at least ENERGY STAR® for New
|Homes, version 17 or R-2000® requirements

City-owned residential buildings: renewable energy suppling 5% of
the total energy load

Responsible choice of fridges

Natural resources

Water consumption in sanitary appliances

Garden irrigation needs

Unique water consumption

Non-potable water use
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Use of recycled materials

Responsible choice of materials

Use of locally produced materials

The building as a material bank

Construction waste management

Internal space for the storage of separated recycling, organics, and
garbage

Product eco-labelling

Indoor environment, health and well-being

Limitation of VOC emissions

Air quality control

Natural lighting

Artificial lighting

Noise protection

Acoustic comfort: cladding with special insulation

Acoustic comfort: adoption of acoustically treated external frames

Building quality

Passive design

Partial control of climate systems

Local control of lighting

Building quality

Systematic commissioning

Custody of project documentation

Voluntary building certifications

Social aspects

Spaces for all people

Spaces for communication

Right to the sun

Right to privacy

Visual contact with the outside world

Private open spaces

Inclusive design

Connection to nature

The building as a communication tool

Handscape + structures

Paving with initial SR 0.33 (LEED V4.1)

Shade Structure with initial SR 0.33 or higher (LEED V4.1)

Water management

Saving devices - flow valves
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Saving devices - discharge

Individual meters

Waste water reuse system

Blackwater reuse system

Rainwater utilisation

Infiltration - permeable paving

Retention and infiltration of rainwater

Expansion of permeable areas beyond that required by law (10%
increase in permeability rate)

Project interventions

Orientation to sun and wind

Moving away from borders (afastamento das divisas)

Use of sustainable materials

Thermal insulation

Plan for the reduction of environmental impacts at the construction
site

Reuse of waste at the construction site

Implantation of bicycle racks

Comp: for selective waste collection

Planting of native plant species

Natural ventilation of the WCs (windows facing outwards in all WCs)

Natural ventilation of the WCs (50% of W Cs have windows facing
outwards)

Adaptation to the physical conditions of the terrain (minimisation of
changes in the morphology of the terrain morphology)

Facade system (protection and shading of the facades)

Parking spaces for electric vehicles

Metallic structures to replace conventional concrete.
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Preservation of existing vegetation

Preserved large (fully grown > 10 m) tree in good condition, at least 3
m (25 m? each)

Preserved small (fully grown < 10 m) tree in good condition, at least 3
m (15 m? each)

Preserved natural land

Tree canopy for preservation of existing trees with trunks 6" + DBH
(diameter at breast height, 45" above the ground) - calculated at 20
sqft per inch diameter

Preserved tree in good condition (1.5-3 m) or a large shrub (3 m?
each)

Preserved natural meadow or natural ground vegetation

Preserved natural bare rock area (at least partially bare rock surface,
not many trees)

Preservation of existing tree 6" to 12" DBH - calculated at 250 sq ft
per tree

Preservation of existing tree 12" to 18" DBH - calculated at 250 sq ft
per tree

Preservation of existing tree 18" to 24" DBH - calculated at 250 sq ft
per tree

Preservation of existing tree 24" DBH or greater - calculated at 250 sq
ft per tree

Existing trees

Planted/new vegetation and biodiversity

Large tree species, fully grown > 10 m (25 m? each)

Large tree (canopy widht >10m)

Medium tree (canopy width 6m - 10m)

Tree canopy for "Large Trees" or equivalent (canopy spread of 26' or
more) - calculated at 350 sq ft per tree

Tree canopy for "Medium/Large Trees" or equivalent (canopy spread
of 21'to 25') - calculated at 250 sq ft per tree

Tree canopy for "Small/Medium Trees" or equivalent (canopy spread
16'to 20') - calculated at 150 sq ft per tree

Tree canopy for "Small Trees" or equivalent (canopy spread 8'to 15°) -
calculated at 75 sq ft per tree

Small tree species, fully grown < 10 m (15 m? each)

Small tree (canopy width < 6m)

Tree, stem girth 16-20centimetres (20square metres for each tree)
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Tree, stem girth 20-30centimetres (15square metres for each tree)

Tree, stem girth more than 30centimetres (10square metres for each
tree)

Standard trees planted in natural soils or with a minimum of 25 cubic
metres soil volume per tree (preferably with load-bearing substrates
and connected pits) —

Standard trees planted in individual pits with less than 25 cubic metres
soil volume

Tree canopy for "small tree species” or equivalent (canopy spread 8'
to 15', 1" caliper).
Prerequisite 400 cu ft of soil/tree

Tree canopy for "medium tree species” or
16'to 21', 2" caliper).
Prerequisite 600 cu ft of soil/tree

qui 1t ( py spread

Tree canopy for "large tree species” or equivalent (canopy spread 25
to 30, 2.5" caliper).
Prerequisite 800 cu ft of soil/tree

Trees on shallow soilftree pits

W oodland/Trees on deeper soil

New trees with less than 40-foot canopy spread

New trees with 40-foot or greater canopy spread - calculated at 250
sq ft per tree

Large new trees (trunk >30cm)

New medium-sized trees (trunk 20- 30cm)

New small trees (trunk 16-20cm)

Character trees

Supporting tree

Fruit trees and flowering trees

Trees positioned to provide deciduous shade

Planters (medium trees, small trees, large shrubs, small shrubs,
ground cover)

Semi-natural vegetation (e.g. trees, dland, species-rich grassland)
maintained or established on site.

Trees planted along street frontages with access to 30 m3 of soil/tree

1 shade tree planted parking lots area for every

W atering program for trees

Enhanced tree growth systems

Shrubs and other vegetation types // cultivation plots

Green terrain

Shrubs
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Solitary bush higher than 3 metres (2square metres for each bush)

Mulch, gorund covers, or other plants less than 2' tall at maturity

Medium shrubs or perennials 2-4" tall maturity - calculated at 36 sq ft
per plant (typically planted no closer than 18" on center)

Large shrubs or perennials 4' + tall maturity - calculated at 36 sq ft per
plant (typically planted no closer than 24" on center)

Hedges (line of mature shrubs one or two shrubs wide)

Large shrubs (3 m? each)

Large shrub (> 1.5m height)

Small shrub (< 1.5m height)

Other shrubs

Ground cover

Climbers

Perennials/ flower bed

Mead q

or dry

Cultivation plots

Plant bed on joists > 800 mm

Plant bed on joists 600- 800 mm

Plant bed on joists 200-600 mm

Groundcovers, or other plants < 2+ height

Plants > 2" height at maturity - calculated at 9-sf per plant

Unsupported plant bed

Diversity of field layers

Species selection from character habitats

Lawn or turf area

Shrubs in general

Greenery on walls, walls, trellises, pergolas, etc.

Hives, beehives, fauna depots, etc.

Habitat enhancement habitats

Areas for social activity

Growing areas

Balconies, roof terraces and greenhouses for cultivation

Shared roof terraces

Visible green roofs
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Landscaped forecourts

Pergolas and the like

Flowering in the field layer

Shrubs with edible berries and fruits

Pergolas, deciduous paths, etc. providing shade

Multi-layered ground vegetation

Butterfly border

Shrubs in general

Perennial vines (2 m? each)

Green wall, vertical area

Green walls with a height limit of 10 metres

Green facade (climbers, small shrub, ground cover)

area of veg d fa

Plant bed balconies

Vegetation on trellis or facade

Planted areas with a soil depth of 24" or greater

Strength blue-green structure

Vegetation on ground

Vegetation on beams, soil depth between 200 millimetres and 800
millimetres

Vegetation on beams, soil depth more than 800millimetres

Groundcover planting

Amenity grassland (species-poor regularly mown lawn)

Grassland (short, amenity)

Grassland (long, rough)

Vertical greenery with connection to the ground

Vertical greenery without connection to the ground

Low Planting Area (Herbaceous or woody plants less than 2 tall at
maturity), 18" soil depth

Planting Area (Herbaceous or woody plants more than 2' tall at
maturity), 24" soil depth

Total volume of soil for tree planting areas= 40% of the site area
divided by 66 m2 x 30 m3. Each tree planting area has 30m3 of soil

Natural Heritage System and the Ravine Protected Area planted with
100% native plants

iship plan implemented for setbacks

Landscape includes 50% native plants

No invasive species planted

85% of all exterior glazing within the required area is treated to reduce
bird collisions

porosity of ventilation grates is 20 mm X 20 mm

Dark Sky compliant fixtures
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Green spaces on ground floor slabs and garages, underground with a
topsoil thickness of less than 80 cm

Unrelated green spaces in the open ground with a thickness of topsoil
greater than 80 cm

Continuity with natural soil, available for the development of flora and
fauna

Surfaces with vegetation, unconnected to soil below (with less than 90
cm of soil covering)

Surfaces with vegetation, unconnected to soil below (with more than
90 cm of soil covering)

Surfaces with vegetation, connected to soil below

Pavements/ surfaces/ soil structure

Semipermeable pavements (e.g. grass stones, stone ash)

Permeable pavements (e.g. gravel and sand surfaces)

Impermeable surface/ sealed areas

Semi-open surfaces

Open spaces

Greened surfaces

Surfaces with vegetation, unconnected to the soil below, small
substrate thickness

Surfaces with vegetation, unconnected to the soil below, medium
substrate thickness

Surfaces with vegetation, unconnected to the soil below, large
substrate thickness

Surfaces with vegetation, unconnected to the soil below, very large
substrate thickness

Surfaces with vegetation, connected to the soil below

Permeable paving over at least 6" and less than 24" of soil or gravel

Permeable paving over at least 24" of soil or gravel

Structural soil systems

Areas covered with gravel or sand

Open paved areas

Semi-open paved areas

Paved surfaces with joints

Dense surfaces

Exterior spaces made of permeable materials or semi-permeable
materials with a partly mineral coating: pedestrian paths, traffic routes,
playgrounds, parking lots

Paved areas with joints

Landscape areas with a soil depth < 24"

Landscape areas with a soil depth > 24"

Permeable paving over 6" to 24" of soil or gravel

Permeable paving over at least 24" of soil or gravel

Full ground (m2)
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Soil depth 28 cm and < 20 cm

Soil thickness up to level R+1 260 cm and < 120 cm

Soil thickness up to level R+12 120 cm

Soil depth from level R+2 220 cm

Soil depth from level R+2 2 60 cm (se8)

Soil or substrate (over 500mm depth)

Soil or substrate (200 - 500mm depth)

Soil or substrate (under 200mm depth)

st luti

Rain garden (biofiltration area) with a broad range of layered
vegetation

Raingarden (area only)

W ater surfaces

Collection and retention of

Draining of sealed surfaces to surrounding vegetation

Intensive green roof / roof garden, depth of substrate 20 — 100 cm

Semi-intensive green roof, depth of substrate 15 -30 cm

Extensive green roof, depth of substrate 6-8 cm

Treat 50% of non-roof hardscape to reduce the urban heat island

Green roof for 50% of Available Roof Space

Cool roof installed for 100% of available Roof Space

Combination of a green roof, and cool roof and solar PV for at least
75% of available Roof Space

Classic roof

Green roof

Green roofs over at least 2" and less than 4" of growth medium

Green roofs 4" - 8" of growth medium

Green roofs 8"+ of growth medium

Extensive roof greening

Semi-intensive roof greening

Intensive roof greening

Green roof >600 mm

Green roof 300-600 mm

Green roof 120-300 mm

Green roof 50-120 mm

Diversity on green roofs >120 mm

Intensive green roof or vegetation over structure. Vegetated sections
only. Substrate minimum settled depth of 150mm

Extensive green roof with substrate of minimum settled depth of
80mm (or 60mm beneath
vegetation blanket)
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Extensive green roof of sedum mat without substrate or other systems
that do not meet GRO
Code

Green Roof, 4" soil depth, min 25" x 25" area

Intensive Green Roof (less than 2 tall at maturity), 18" soil depth, min
25'x 25" area

Intensive Green Roof, (greater than 2' tall at maturity), 24" soil depth,
min 25' x 25" area

Building surface area with no green roof

Green spaces on roof slabs and roofs: thickness 2 50 cm

Green spaces on roof slabs and roofs: 20 < thickness < 50 cm

Vegetated or green roofs over at least 2" and less than 8" of growth
medium

Vegetated or green roofs over at least 24" of growth medium

Green spaces on roof slabs and roofs: thickness <20 cm

Infiltration basin or swale covered with vegetation or aggregates (no
permanent pool of water, permeable soil)

Infiltration pit (underground)

Pond, wetland or water meadow with natural vegetation (permanent
water surface at least part of the year; at other times the ground
remains moist)

Retention or detention1) basin or swale covered with vegetation or
aggregates (permeable soil)

Retention or detention1) pit, tank or cistern (underground, notice units:
volume!)

W ater surfaces in ponds, streams and ditches

Biologically accessible permanent water surfaces

Vegetated areas with temporary perennial water

Stormwater retention from paved surfaces Ponds and wetlands

Dewatering of paved surfaces to vegetation beds

Water mirrors

Fountains, circulators and the like

W ater storage in ponds and the like

Rainwater harvesting for irrigation

Detention of rainwater from hard surfaces in warehouse

W ater features (chlorinated) or unplanted detention basins

Rain gardens and other vegetated sustainable drainage elements

Rainwater infiltration per m2 of roof area

Bioretention facilities

Terrain depression

Rain bed and wadi

Partly open flatter

Dam with permanent water level

Dense surfaces with drainage for rain beds and the like

Open water
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|Approved water features

Apply the Erosion and Sediment Control Guidelines

Retain 5 mm depth of rainfall on-site (10 mm required for Tier 2)

Remove 80% of total suspended solids from all runoff leaving the site

Control E. Coli directly entering Lake Ontario and waterfront areas

Drought-tolerant plants used for 50% of the landscaped area

Permeable water surface

Impermeable water surface

Biofiltration basin or swale

Bonus elements (if applicable)

Capturing stormwater from impermeable surfaces for use in irrigation
or directing it in a controlled manner to permeable vegetated areas

Directing stormwater from impermeable surfaces to constructed water
feat , such as ponds and streams, with flowing water

Shading large tree (25 m? each) on the south or southwest side of the
building (especially deciduous trees)

Shading small tree (15 m? each) on the south or southwest side of the
building (especially deciduous trees)

Fruit trees or berry bushes suitable for cultivation (10 m? each)

A selection of native species — at least 5 species/100 m*

Tree species native to Helsinki and flowering trees and shrubs — at
least 3 species/100 m?

Butterfly meadows or plants with pleasant scent or impressive
blooming

Boxes for urban farming/cultivation

Permeable surface designated for play or sports (e.g. sand- or gravel-
covered playgrounds, sports turf)

Communal rooftop gardens or balconies with at least 10% of the total
area covered by vegetation

Structures supporting natural and/or animal living conditions such as
preserved dead wood/stumps or birdboxes (5 m? each)

Tree(s) preserved (20 m? full ground per tree)

Tree(s) planted (20 m? full ground per tree)

Plant fence preserved or created (excluding construction/entrances):
On the entire length of the public space

Plant fence preserved or created (excluding construction/entrances):
On 50% minimum of the private linear

Landscaping that consists of drought-tolerant and/or native plant
species

Landscaped areas where at least 50% of annual irrigation needs are
met through the use of harvested rainwater or collected greywater

Rain gardens and other vegetated sustainable drainage elements

Vegetation visible to passersby from adjacent public right of way or
public open spaces

Landscaping in food cultivation

Native plant species

Landscaping in food cultivation

Harvested stormwater irrigation
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Plots and location/proximity to services/ services quality

Proximity to public transports

Proximity to equipments and services

Facilities to bycicles

Charging capacity of electric vehicles

Classification of SUW (Solid Urban Waste)

Habitat management and restoration

Uses of plants to create shade

Heat island effect

Pedestrian walkways

Minimum 2.1 meter pedestrian clearway

Covered outdoor waiting areas

Five parking spaces

Pedestrian-scale lighting

Light pollution

Energy efficiency

Solar water heating - full SAS: 30% of total hot water demand

Solar water heating - full SAS: 50% of total hot water demand

Solar water heating - SAS complete: 100% of total hot water demand

Lighting in floor circulation and vertical circulation with LED lamps

Common area lighting with LED lamps

Natural lighting in 50% of common areas (social and service
circulation on type floors)

Intelligent lighting system efficiency

Use of altemative energy sources

R bl "

F energy g d

Primary energy consumption

Distributed generation

Consumption in common areas

Design the building(s) to achieve at least ENERGY STAR® for New
Homes, version 17 or R-2000® requirements

City-owned residential buildings: renewable energy suppling 5% of the
total energy load

Responsible choice of fridges

Natural resources

W ater consumption in sanitary appliances

Garden irrigation needs

Unique water consumption

Non-potable water use
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Use of recycled materials

Responsible choice of materials

Use of locally produced materials

The building as a material bank

Construction waste management

Internal space for the storage of separated recycling, organics, and
garbage

Product eco-labelling

Indoor environment, health and well-being

Limitation of VOC emissions

Air quality control

Natural lighting

Artificial lighting

Noise protection

Acoustic comfort: cladding with special insulation

Acoustic comfort: adoption of acoustically treated external frames

ilding quality

Passive design

Partial control of climate systems

Local control of lighting

Building quality

Systematic commissioning

Custody of project documentation

Voluntary building certifications

Social aspects

Spaces for all people

Spaces for communication

Right to the sun

Right to privacy

Visual contact with the outside world

Private open spaces

Inclusive design

Connection to nature

The building as a communication tool

Handscape + structures

Paving with initial SR 0.33 (LEED V4.1)

Shade Structure with initial SR 0.33 or higher (LEED V4.1)

(Water management

Saving devices - flow valves
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Saving devices - discharge

Individual meters

Waste water reuse system

Blackwater reuse system

Rainwater utilisation

Infiltration - permeable paving

Retention and infiltration of rainwater

Expansion of permeable areas beyond that required by law (10%
increase in permeability rate)

Project interventions

Orientation to sun and wind

Moving away from borders (afastamento das divisas)

Use of sustainable materials

Thermal insulation

Plan for the reduction of environmental impacts at the construction site

Reuse of waste at the construction site

Implantation of bicycle racks

C 1t for selective waste collecti

Planting of native plant species

Natural ilation of the WCs (wind facing outwards in all WCs)

Natural ventilation of the WCs (50% of WCs have windows facing
outwards)

Adaptation to the physical conditions of the terrain (minimisation of
changes in the morphology of the terrain morphology)

Facade system (protection and shading of the facades)

Parking spaces for electric vehicles

Metallic structures to replace conventional concrete.
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Preservation of existing vegetation

Preserved large (fully grown > 10 m) tree in good condition, at least 3
m (25 m? each)

Preserved small (fully grown < 10 m) tree in good condition, at least 3
m (15 m? each)

Preserved natural land

Tree canopy for preservation of existing trees with trunks 6" + DBH
(diameter at breast height, 4.5" above the ground) - calculated at 20
sqft per inch diameter

Preserved tree in good condition (1.5-3 m) or a large shrub (3 m?
each)

Preserved natural meadow or natural ground vegetation

Preserved natural bare rock area (at least partially bare rock surface,
not many trees)

Preservation of existing tree 6" to 12" DBH - calculated at 250 sq ft
per tree

Preservation of existing tree 12" to 18" DBH - calculated at 250 sq ft
per tree

Preservation of existing tree 18" to 24" DBH - calculated at 250 sq ft
per tree

Preservation of existing tree 24" DBH or greater - calculated at 250 sq
ft per tree

Existing trees

F ion and biodiversity

Large tree species, fully grown > 10 m (25 m? each)

Large tree (canopy widht >10m)

Medium tree (canopy width 6m- 10m)

Tree canopy for "Large Trees" or equivalent (canopy spread of 26" or
more) - calculated at 350 sq ft per tree

Tree canopy for "Medium/Large Trees" or equivalent (canopy spread
of 21" to 25') - calculated at 250 sq ft per tree

Tree canopy for "Small/Medium Trees" or equivalent (canopy spread
16" to 20') - calculated at 150 sq ft per tree

Tree canopy for "Small Trees" or equivalent (canopy spread 8'to 15')
Iculated at 75 sq ft per tree

Small tree species, fully grown < 10 m (15 m? each)

Small tree (canopy width < 6m)

Tree, stem girth 16-20centimetres (20square metres for each tree)
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Tree, stem girth 20-30centimetres (15square metres for each tree)

Tree, stem girth more than 30centimetres (10square metres for each
tree)

Standard trees planted in natural soils or with a minimum of 25 cubic
metres soil volume per tree (preferably with load-bearing substrates
and connected pits) —

Standard trees planted in individual pits with less than 25 cubic
metres soil volume

Tree canopy for "small tree species” or equivalent (canopy spread 8'
to 15', 1" caliper).
Prerequisite 400 cu ft of soil/tree

Tree canopy for "medium tree species” or equivalent (canopy spread
16" to 21°, 2" caliper).
Prerequisite 600 cu ft of soil/tree

Tree canopy for "large tree species” or equivalent (canopy spread 25
to 30°, 2.5" caliper).
Prerequisite 800 cu ft of soil/tree

Trees on shallow soil/tree pits

Woodland/Trees on deeper soil

New trees with less than 40-foot canopy spread

New trees with 40-foot or greater canopy spread - calculated at 250
sq ft per tree

Large new trees (trunk >30cm)

New medium-sized trees (trunk 20- 30cm)

New small trees (trunk 16-20cm)

Character trees

Supporting tree

Fruit trees and flowering trees

Trees positioned to provide deciduous shade

Planters (medium trees, small trees, large shrubs, small shrubs,
ground cover)

Semi-natural vegetation (e.g. trees, woodland, species-rich
grassland) maintained or established on site.

Trees planted along street frontages with access to 30 m3 of soil/tree

1 shade tree planted parking lots area for every

Watering program for trees

Enhanced tree growth systems

Shrubs and other vegetation types // cultivation plots

Green terrain

Shrubs
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Solitary bush higher than 3 metres (2square metres for each bush)

Mulch, gorund covers, or other plants less than 2" tall at maturity

Medium shrubs or perennials 2'-4" tall maturity - calculated at 36 sq ft
per plant (typically planted no closer than 18" on center)

Large shrubs or perennials 4 + tall maturity - calculated at 36 sq ft per
plant (typically planted no closer than 24" on center)

Hedges (line of mature shrubs one or two shrubs wide)

Large shrubs (3 m? each)

Large shrub (> 1.5m height)

Small shrub (< 1.5m height)

Other shrubs

Ground cover

Climbers

Perennials/ flower bed

Meadow or dry meadow

Cultivation plots

Plant bed on joists > 800 mm

Plant bed on joists 600- 800 mm

Plant bed on joists 200-600 mm

Groundcovers, or other plants < 2+ height

Plants > 2" height at maturity - calculated at 9-sf per plant

Unsupported plant bed

Diversity of field layers

Species selection from character habitats

Lawn or turf area

Shrubs in general

Greenery on walls, walls, trellises, pergolas, etc.

Hives, beehives, fauna depots, etc.

Habitat enhancement habitats

Areas for social activity

Growing areas

Balconies, roof terraces and greenhouses for cultivation

Shared roof terraces

Visible green roofs
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Landscaped forecourts

Pergolas and the like

Flowering in the field layer

Shrubs with edible berries and fruits

Pergolas, deciduous paths, etc. providing shade

Multi-layered ground vegetation

Butterfly border

Shrubs in general

Perennial vines (2 m? each)

Green wall, vertical area

Green walls with a height limit of 10 metres

Green facade (climbers, small shrub, ground cover)

Surface area of vegetated facades

Plant bed balconies

Vegetation on trellis or facade

Planted areas with a soil depth of 24" or greater

Strength blue-green structure

Vegetation on ground

Vegetation on beams, soil depth between 200 millimetres and 800
millimetres

Vegetation on beams, soil depth more than 800millimetres

Groundcover planting

Amenity grassland (species-poor regularly mown lawn)

Grassland (short, amenity)

Grassland (long, rough)

Vertical greenery with connection to the ground

Vertical greenery without connection to the ground

Low Planting Area (Herbaceous or woody plants less than 2' tall at
maturity), 18" soil depth

Planting Area (Herbaceous or woody plants more than 2" tall at
maturity), 24" soil depth

Total volume of soil for tree planting areas= 40% of the site area
divided by 66 m2 x 30 m3. Each tree planting area has 30m3 of soil

Natural Heritage System and the Ravine Protected Area planted with
100% native plants

dship plan impl ted for setbacks

Landscape includes 50% native plants

No invasive species planted

85% of all exterior glazing within the required area is treated to
reduce bird collisions

Maximum porosity of ventilation grates is 20 mm X 20 mm

Dark Sky compliant fixtures
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Green spaces on ground floor slabs and garages, underground witha
topsoil thickness of less than 80 cm

Unrelated green spaces in the open ground with a thickness of topsoil
greater than 80 cm

Continuity with natural soil, available for the development of flora and
fauna

Surfaces with vegetation, unconnected to soil below (with less than 90
cm of soil covering)

Surfaces with vegetation, unconnected to soil below (with more than
90 cm of soil covering)

Surfaces with vegetation, connected to soil below

; £l 1

Semipermeable pavements (e.g. grass stones, stone ash)

Permeable pavements (e.g. gravel and sand surfaces)

Impermeable surface/ sealed areas

Semi-open surfaces

Open spaces

Greened surfaces

Surfaces with vegetation, unconnected to the soil below, small
substrate thickness

Surfaces with vegetation, unconnected to the soil below, medium
substrate thickness

Surfaces with vegetation, unconnected to the soil below, large
substrate thickness

Surfaces with vegetation, unconnected to the soil below, very large
substrate thickness

Surfaces with vegetation, connected to the soil below

Permeable paving over at least 6" and less than 24" of soil or gravel

Permeable paving over at least 24" of soil or gravel

Structural soil systems

Areas covered with gravel or sand

Open paved areas

Semi-open paved areas

Paved surfaces with joints

Dense surfaces

Exterior spaces made of p ble materials or i-permeable
materials with a partly mineral coating: pedestrian paths, traffic
routes, playgrounds, parking lots

Paved areas with joints

Landscape areas with a soil depth < 24"

Landscape areas with a soil depth > 24"

Permeable paving over 6" to 24" of soil or gravel

Permeable paving over at least 24" of soil or gravel

Full ground (m2)
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Soil depth 28 cm and <20 cm

Soil thickness up to level R+12 60 cm and < 120 cm

Soil thickness up to level R+1 2 120 cm

Soil depth from level R+2 2 20 cm

Soil depth from level R+2 2 60 cm (se8)

Soil or substrate (over 500mm depth)

Soil or substrate (200 - 500mm depth)

Soil or substrate (under 200mm depth)

Stormwater management solutions

Rain garden (biofiltration area) with a broad range of layered
vegetation

Raingarden (area only)

Water surfaces

Collection and retention of stormwater

Draining of sealed surfaces to surrounding vegetation

Intensive green roof / roof garden, depth of substrate 20 — 100 cm

Semi-intensive green roof, depth of substrate 15— 30 cm

Extensive green roof, depth of substrate 6-8 cm

Treat 50% of non-roof hardscape to reduce the urban heat island

Green roof for 50% of Available Roof Space

Cool roof installed for 100% of available Roof Space

Combination of a green roof, and cool roof and solar PV for at least
75% of available Roof Space

Classic roof

Green roof

Green roofs over at least 2" and less than 4" of growth medium

Green roofs 4" - 8" of growth medium

Green roofs 8"+ of growth medium

Extensive roof greening

Semi-intensive roof greening

Intensive roof greening

Green roof >600 mm

Green roof 300-600 mm

Green roof 120-300 mm

Green roof 50-120 mm

Diversity on green roofs >120 mm

Intensive green roof or vegetation over structure. Vegetated sections
only. Substrate minimum settied depth of 150mm

Extensive green roof with substrate of minimum settled depth of
80mm (or 60mm beneath
vegetation blanket)
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Extensive green roof of sedum mat without substrate or other systems
that do not meet GRO
Code

Green Roof, 4" soil depth, min 25' x 25" area

Intensive Green Roof (less than 2" tall at maturity), 18" soil depth, min
25'x 25'area

Intensive Green Roof, (greater than 2" tall at maturity), 24" soil depth,
min 25'x 25" area

Building surface area with no green roof

Green spaces on roof slabs and roofs: thickness 2 50 cm

Green spaces on roof slabs and roofs: 20 < thickness < 50 cm

Vegetated or green roofs over at least 2" and less than 8" of growth
medium

Vegetated or green roofs over at least 24" of growth medium

Green spaces on roof slabs and roofs: thickness < 20 cm

Infiltration basin or swale covered with vegetation or aggregates (no
permanent pool of water, permeable soil)

Infiltration pit (underground)

Pond, wetland or water meadow with natural vegetation (permanent
water surface at least part of the year; at other times the ground
remains moist)

Retention or detention1) basin or swale covered with vegetation or
aggregates (permeable soil)

Retention or detention1) pit, tank or cistern (underground, notice units:

volume!)

Water surfaces in ponds, streams and ditches

Biologically accessible permanent water surfaces

Vegetated areas with temporary perennial water

Stormwater retention from paved surfaces Ponds and wetlands

Dewatering of paved surfaces to vegetation beds

Water mirrors

Fountains, circulators and the like

‘Water storage in ponds and the like

Rainwater harvesting for irrigation

Detention of rainwater from hard surfaces in warehouse

Water features (chlorinated) or unplanted detention basins

Rain gardens and other vegetated sustainable drainage elements

Rainwater infiltration per m2 of roof area

Bioretention facilities

Terrain depression

Rain bed and wadi

Partly open flatter

Dam with permanent water level

Dense surfaces with drainage for rain beds and the like

Open water
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Approved water features

Apply the Erosion and Sediment Control Guidelines

Retain 5 mm depth of rainfall on-site (10 mm required for Tier 2)

R 80% of total

pended solids from all runoff leaving the site

Control E. Coli directly entering Lake Ontario and waterfront areas

Drought-tolerant plants used for 50% of the landscaped area

Permeable water surface

Impermeable water surface

Biofiltration basin or swale

Bonus elements (if applicable)

Capturing stormwater from impermeable surfaces for use in irrigation
or directing itin a controlled manner to permeable vegetated areas

Directing stormwater from impermeable surfaces to constructed water
features, such as ponds and streams, with flowing water

Shading large tree (25 m? each) on the south or southwest side of the
building (especially deciduous trees)

Shading small tree (15 m? each) on the south or southwest side of the
building (especially deciduous trees)

Fruit trees or berry bushes suitable for cultivation (10 m? each)

A selection of native species — at least 5 species/100 m*

Tree species native to Helsinki and flowering trees and shrubs — at
least 3 species/100 m?

Butterfly meadows or plants with pleasant scent or impressive
blooming

Boxes for urban farming/cultivation

Permeable surface designated for play or sports (e.g. sand- or gravel-
covered playgrounds, sports turf)

Communal rooftop gardens or balconies with at least 10% of the total
area covered by vegetation

Structures supporting natural and/or animal living conditions such as
preserved dead wood/stumps or birdboxes (5 m? each)

Tree(s) preserved (20 m? full ground per tree)

Tree(s) planted (20 m? full ground per tree)

Plant fence preserved or created (¢
On the entire length of the public space

ances):

Plant fence preserved or created (excluding construction/entrances):
On 50% minimum of the private linear

Landscaping that consists of drought-tolerant and/or native plant
species

Landscaped areas where at least 50% of annual irrigation needs are
met through the use of harvested rai or collected grey

Rain gardens and other vegetated sustainable drainage elements

Vegetation visible to p by from adj public right of way or
public open spaces

Landscaping in food cultivation

Native plant species

Landscaping in food cultivation

Harvested stormwater irrigation
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Plots and location/proximity to services/ services quality

Proximity to public transports

Proximity to equipments and services

Facilities to bycicles

Charging capacity of electric vehicles

Classification of SUW (Solid Urban Waste)

Habitat management and restoration

Uses of plants to create shade

Heat island effect

Pedestrian walkways

Minimum 2.1 meter pedestrian clearway

Covered outdoor waiting areas

Five parking spaces

Pedestrian-scale lighting

Light pollution

Energy efficiency

Solar water heating - full SAS: 30% of total hot water demand

Solar water heating - full SAS: 50% of total hot water demand

Solar water heating - SAS complete: 100% of total hot water demand

Lighting in floor cir ion and vertical circulation with LED lamps

Common area lighting with LED lamps

Natural lighting in 50% of common areas (social and service
circulation on type floors)

Intelligent lighting system efficiency

Use of alternative energy sources

Renewable energy generation

Primary energy consumption

Distributed generation

Consumption in common areas

Design the building(s) to achieve at least ENERGY STAR® for New
Homes, version 17 or R-2000®@ requirements

City-owned residential buildings: renewable energy suppling 5% of
the total energy load

Responsible choice of fridges

Natural resources

Water consumption in sanitary appliances

Garden irrigation needs

Unique water consumption

Non-potable water use
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Use of recycled materials

R ible choice of

Use of locally produced materials

The building as a material bank

C ion waste manag it

Internal space for the storage of separated recycling, organics, and
garbage

Product eco-labelling

Indoor environment, health and well-being

Limitation of VOC emissions

Air quality control

Natural lighting

Artificial lighting

Noise protection

Acoustic comfort: cladding with special insulation

Acoustic comfort: adoption of acoustically treated external frames

Building quality

Passive design

Partial control of climate systems

Local control of lighting

Building quality

Systematic commissioning

Custody of project documentation

Voluntary building certifications

Social aspects

Spaces for all people

Spaces for communication

Right to the sun

Right to privacy

Visual contact with the outside world

Private open spaces

Inclusive design

Connection to nature

The building as a communication tool

Handscape + structures

Paving with initial SR 0.33 (LEED V4.1)

Shade Structure with initial SR 0.33 or higher (LEED V4.1)

Water management

Saving devices - flow valves
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Saving devices - discharge

Individual meters

Waste water reuse system

Blackwater reuse system

Rainwater utilisation

Infiltration - permeable paving

Retention and infiltration of rainwater

Expansion of permeable areas beyond that required by law (10%
increase in permeability rate)

Project interventions

Orientation to sun and wind

Moving away from borders (afastamento das divisas)

Use of sustainable materials

Thermal insulation

Plan for the reduction of environmental impacts at the construction
site

Reuse of waste at the construction site

Implantation of bicycle racks

Compartment for selective waste collection

Planting of native plant species

Natural ventilation of the WCs (windows facing outwards in all WCs)

Natural ventilation of the WCs (50% of WCs have windows facing
outwards)

Adaptation to the physical conditions of the terrain (minimisation of
changes in the morphology of the terrain morphology)

Facade system (protection and shading of the facades)

Parking spaces for electric vehicles

Metallic structures to replace conventional concrete.
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Preserved large (fully grown > 10 m) tree in good condition, at least 3 m (25 m? each)

Preserved small (fully grown < 10 m) tree in good condition, at least 3 m (15 m? each)

Preserved natural land

Tree canopy for preservation of existing trees with trunks 6" + DBH (diameter at
breast height, 4 5" above the ground) - calculated at 20 sqft per inch diameter

Preserved tree in good condition (1.5-3 m) or a large shrub (3 m? each)

Preserved natural meadow or natural ground vegetation

Preserved natural bare rock area (at least partially bare rock surface, not many trees)

Preservation of existing tree 6" to 12" DBH - calculated at 250 sq ft per tree

Preservation of existing tree 12" to 18" DBH - calculated at 250 sq ft per tree

Preservation of existing tree 18" to 24" DBH - calculated at 250 sq ft per tree

Preservation of existing tree 24" DBH or greater - calculated at 250 sq ft per tree

Existing trees

hindi

and

Large tree species, fully grown > 10 m (25 m? each)

Large tree (canopy widht >10m)

Medium tree (canopy width 6m - 10m)

Tree canopy for "Large Trees" or equivalent (canopy spread of 26' or more) -
calculated at 350 sq ft per tree

Tree canopy for "Medium/Large Trees" or equivalent (canopy spread of 21" to 25") -
calculated at 250 sq ft per tree

Tree canopy for "Small/Medium Trees" or equivalent (canopy spread 16’ to 20°) -
calculated at 150 sq ft per tree

Tree canopy for "Small Trees" or equivalent (canopy spread 8 to 15') - calculated at
75 sq ft per tree

Small tree species, fully grown < 10 m (15 m? each)

Small tree (canopy width < 6m)

Tree, stem girth 16-20centimetres (20square metres for each tree)
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Tree, stem girth 20-30centimetres (15square metres for each tree)

Tree, stem girth more than 30centimetres (10square metres for each tree)

Standard trees planted in natural soils or with a minimum of 25 cubic metres soil
volume per tree (preferably with load-bearing substrates and connected pits) —

Standard trees planted in individual pits with less than 25 cubic metres soil volume

Tree canopy for "small tree species” or equivalent (canopy spread 8' to 15', 1"
caliper).
Prerequisite 400 cu ft of soil/tree

Tree canopy for "medium tree species” or equivalent (canopy spread 16'to 21, 2"
caliper).
Prerequisite 600 cu ft of soil/tree

Tree canopy for "large tree species” or equivalent ( py spread 25'to 30, 2.5"
caliper).
Prerequisite 800 cu ft of soil/tree

Trees on shallow soilitree pits

Woodland/Trees on deeper soil

New trees with less than 40-foot canopy spread

New trees with 40-foot or greater canopy spread - calculated at 250 sq ft per tree

Large new trees (trunk >30cm)

New medium-sized trees (trunk 20- 30cm)

New small trees (trunk 16-20cm)

Character trees

Supporting tree

Fruit trees and flowering trees

Trees positioned to provide deciduous shade

Planters (medium trees, small trees, large shrubs, small shrubs, ground cover)

Semi-natural vegetation (e.g. trees, woodland, species-rich grassland) maintained or
established on site.

Trees planted along street frontages with access to 30 m3 of soil/tree

1 shade tree planted parking lots area for every

Watering program for trees

Enhanced tree growth systems

Shrubs and other vegetation types // cultivation plots

Green terrain

Shrubs
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Solitary bush higher than 3 metres (2square metres for each bush)

Mulch, gorund covers, or other plants less than 2" tall at maturity

Medium shrubs or perennials 2'-4" tall maturity - calculated at 36 sq ft per plant
(typically planted no closer than 18" on center)

Large shrubs or perennials 4' + tall maturity - calculated at 36 sq ft per plant (typically
planted no closer than 24" on center)

Hedges (line of mature shrubs one or two shrubs wide)

Large shrubs (3 m? each)

Large shrub (> 1.5m height)

Small shrub (< 1.5m height)

Other shrubs

Ground cover

Climbers

Perennials/ flower bed

Mead.

or dry meadow

Cultivation plots

Plant bed on joists > 800 mm

Plant bed on joists 600- 800 mm

Plant bed on joists 200-600 mm

Groundcovers, or other plants < 2+ height

Plants > 2' height at maturity - calculated at 9-sf per plant

Unsupported plant bed

Diversity of field layers

Species selection from character habitats

Lawn or turf area

Shrubs in general

Greenery on walls, walls, trellises, pergolas, etc.

Hives, beehives, fauna depots, etc.

Habitat enhancement habitats

Areas for social activity

Growing areas

Balconies, roof terraces and greenhouses for cultivation

Shared roof terraces

Visible green roofs
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Landscaped forecourts

Pergolas and the like

Flowering in the field layer

Shrubs with edible berries and fruits

Pergolas, deciduous paths, etc. providing shade

Multi-layered ground vegetation

Butterfly border

Shrubs in general

Perennial vines (2 m? each)

Green wall, vertical area

Green walls with a height limit of 10 metres

Green facade (climbers, small shrub, ground cover)

Surface area of vegetated facades

Plant bed balconies

Vegetation on trellis or facade

Planted areas with a soil depth of 24" or greater

Strength blue-green structure

Vegetation on ground

Vegetation on beams, soil depth between 200 millimetres and 800 millimetres

Vegetation on beams, soil depth more than 800millimetres

Groundcover planting

Amenity grassland (species-poor regularly mown lawn)

Grassland (short, amenity)

Grassland (long, rough)

Vertical greenery with connection to the ground

Vertical greenery without connection to the ground

Low Planting Area (Herbaceous or woody plants less than 2 tall at maturity), 18" soil
depth

Planting Area (Herbaceous or woody plants more than 2" tall at maturity), 24" soil
depth

Total volume of soil for tree planting areas= 40% of the site area divided by 66 m2 x
30 m3. Each tree planting area has 30m3 of soil

Natural Heritage System and the Ravine Protected Area planted with 100% native
plants

Stewardship plan implemented for setbacks

Landscape includes 50% native plants

No invasive species planted

85% of all exterior glazing within the required area is treated to reduce bird collisions

Maximum porosity of ventilation grates is 20 mm X 20 mm

Dark Sky compliant fixtures
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Green spaces on ground floor slabs and garages, underground with a topsoil
thickness of less than 80 cm

Unrelated green spaces in the open ground with a thickness of topsoil greater than 80

cm

Continuity with natural soil, available for the development of flora and fauna

Surfaces with vegetation, unconnected to soil below (with less than 90 cm of soil
covering)

Surfaces with vegetation, unconnected to soil below (with more than 90 cm of soil
covering)

Surfaces with vegetation, connected to soil below

I soil

Semipermeable pavements (e.g. grass stones, stone ash)

Permeable pavements (e.g. gravel and sand surfaces)

Impermeable surface/ sealed areas

Semi-open surfaces

Open spaces

Greened surfaces

Surfaces with vegetation, unconnected to the soil below, small substrate thickness

Surfaces with vegetation, unconnected to the soil below, medium substrate thickness

Surfaces with vegetation, unconnected to the soil below, large substrate thickness

Surfaces with vegetation, unconnected to the soil below, very large substrate
thickness

Surfaces with vegetation, connected to the soil below

Permeable paving over at least 6" and less than 24" of soil or gravel

Permeable paving over at least 24" of soil or gravel

Structural soil systems

Areas covered with gravel or sand

Open paved areas

Semi-open paved areas

Paved surfaces with joints

Dense surfaces

Exterior spaces made of permeable materials or semi-permeable materials with a
partly mineral coating: pedestrian paths, traffic routes, playgrounds, parking lots

Paved areas with joints

Landscape areas with a soil depth < 24"

Landscape areas with a soil depth > 24"

Permeable paving over 6" to 24" of soil or gravel

Permeable paving over at least 24" of soil or gravel

Full ground (m2)
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Soil depth28 cm and €20 cm

Soil thickness up to level R+1 260 cm and < 120 cm

Soil thickness up to level R+1 2120 cm

Soil depth from level R+2 2 20 cm

Soil depth from level R+2 2 60 cm (se8)

Soil or substrate (over 500mm depth)

Soil or substrate (200 - 500mm depth)

Soil or substrate (under 200mm depth)

Rain garden (biofiltration area) with a broad range of layered vegetation

Raingarden (area only)

Water surfaces

Collection and retention of stormwater

Draining of sealed surfaces to surrounding vegetation

Intensive green roof / roof garden, depth of substrate 20 — 100 cm

Semi-intensive green roof, depth of substrate 15 - 30 cm

Extensive green roof, depth of substrate 6-8 cm

Treat 50% of non-roof hardscape to reduce the urban heat island

Green roof for 50% of Available Roof Space

Cool roof installed for 100% of available Roof Space

Combination of a green roof, and cool roof and solar PV for at least 75% of available
Roof Space

Classic roof

Green roof

Green roofs over at least 2" and less than 4" of growth medium

Green roofs 4" - 8" of growth medium

Green roofs 8"+ of growth medium

Extensive roof greening

Semi-intensive roof greening

Intensive roof greening

Green roof >600 mm

Green roof 300-600 mm

Green roof 120-300 mm

Green roof 50-120 mm

Diversity on green roofs >120 mm

Intensive green roof or vegetation over structure. Vegetated sections only. Substrate
minimum settled depth of 150mm

Extensive green roof with substrate of minimum settled depth of 80mm (or 60mm
beneath
vegetation blanket)
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Extensive green roof of sedum mat without substrate or other systems that do not
meet GRO
Code

Green Roof, 4" soil depth, min 25" x 25" area

Intensive Green Roof (less than 2" tall at maturity), 18" soil depth, min 25' x 25 area

Intensive Green Roof, (greater than 2' tall at maturity), 24" soil depth, min 25'x 25°
area

Building surface area with no green roof

Green spaces on roof slabs and roofs: thickness 2 50 cm

Green spaces on roof slabs and roofs: 20 < thickness < 50 cm

Vegetated or green roofs over at least 2" and less than 8" of growth medium

Vegetated or green roofs over at least 24" of growth medium

Green spaces on roof slabs and roofs: thickness < 20 cm

Infiltration basin or swale covered with vegetation or aggregates (no permanent pool
of water, permeable soil)

Infiltration pit (underground)

Pond, wetland or water meadow with natural vegetation (permanent water surface at
least part of the year; at other times the ground remains moist)

Retention or detention1) basin or swale covered with vegetation or aggregates
(permeable soil)

Retention or detention1) pit, tank or cistern (underground, notice units: volume!)

Water surfaces in ponds, streams and ditches

Biologically accessible permanent water surfaces

Vegetated areas with temporary perennial water

Stormwater retention from paved surfaces Ponds and wetlands

Dewatering of paved surfaces to vegetation beds

Water mirrors

Fountains, circulators and the like

Water storage in ponds and the like

Rainwater harvesting for irrigation

Detention of rainwater from hard surfaces in warehouse

Water features (chlorinated) or unplanted detention basins

Rain gardens and other veg d inable drainage elements

Rainwater infiltration per m2 of roof area

Bioretention facilities

Terrain depression

Rain bed and wadi

Partly open flatter

Dam with permanent water level

Dense surfaces with drainage for rain beds and the like

Open water
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Approved water features

Apply the Erosion and Sediment Control Guidelines

Retain 5 mm depth of rainfall on-site (10 mm required for Tier 2)

Remove 80% of total suspended solids from all runoff leaving the site

Control E. Coli directly entering Lake Ontario and waterfront areas

Drought-tolerant plants used for 50% of the landscaped area

Permeable water surface

Impermeable water surface

Biofiltration basin or swale

Bonus elements (if applicable)

Capturing stormwater from impermeable surfaces for use inirrigation or directing it in
a controlled manner to permeable vegetated areas

Directing stormwater from impermeable surfaces to constructed water features, such
as ponds and streams, with flowing water

Shading large tree (25 m? each) on the south or southwest side of the building
(especially deciduous trees)

Shading small tree (15 m? each) on the south or southwest side of the building
(especially deciduous trees)

Fruit trees or berry bushes suitable for cultivation (10 m? each)

A selection of native — atleast 5 species/100 m?

P

Tree species native to Helsinki and flowering trees and shrubs — at least 3
species/100 m?

Butterfly meadows or plants with pleasant scent or impressive blooming

Boxes for urban farming/cultivation

Permeable surface designated for play or sports (e.g. sand- or gravel-covered
playgrounds, sports turf)

Communal rooftop gardens or balconies with at least 10% of the total area covered
by vegetation

Structures supporting natural and/or animal living conditions such as preserved dead
wood/stumps or birdboxes (5 m? each)

Tree(s) preserved (20 m? full ground per tree)

Tree(s) planted (20 m? full ground per tree)

Plant fence preserved or created (excluding construction/s ): On the entire
length of the public space

Plant fence preserved or created (excluding construction/entrances): On 50%
minimum of the private linear

Landscaping that consists of drought-tolerant and/or native plant species

Landscaped areas where at least 50% of annual irrigation needs are met through the
tod

use of harvested rai or coll grey

Rain gardens and other veg d inable drainage elements

Vegetation visible to p by from adjacent public right of way or public open
spaces

Landscaping in food cultivation

Native plant species

Landscaping in food cultivation

Harvested stormwater irrigation
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Plots and I i imity to services/ services quality

Proximity to public transports

Proximity to equipments and services

Facilities to bycicles

Charging capacity of electric vehicles

Classification of SUW (Solid Urban Waste)

Habitat management and restoration

Uses of plants to create shade

Heatisland effect

Pedestrian walkways

Minimum 2.1 meter pedestrian clearway

Covered outdoor waiting areas

Five parking spaces

Pedestrian-scale lighting

Light pollution

Energy efficiency

Solar water heating - full SAS: 30% of total hot water demand

Solar water heating - full SAS: 50% of total hot water demand

Solar water heating - SAS complete: 100% of total hot water demand

Lighting in floor circulation and vertical circulation with LED lamps

Commen area lighting with LED lamps

Natural lighting in 50% of common areas (social and service circulation on type
floors)

Intelligent lighting system efficiency

Use of alternative energy sources

Renewable energy generation

Primary energy consumption

Distributed generation

Consumption in common areas

Design the building(s) to achieve atleast ENERGY STAR® for New Homes, version
17 or R-2000®@ requirements

City-owned residential buildings: ble energy suppling 5% of the total energy
load
Responsible choice of fridges

Natural resources

Water consumption in sanitary appliances

Garden irrigation needs

Unique water consumption

Non-potable water use
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Use of recycled materials

Responsible choice of materials

Use of locally produced materials

The building as a material bank

Construction waste management

Internal space for the storage of separated recycling, organics, and garbage

Product eco-labelling

Indoor environment, health and well-being

Limitation of VOC emissions

Air quality control

Natural lighting

Artificial lighting

Noise protection

ddi Iath

Acoustic comfort: cl with special i

Acoustic comfort: adoption of acoustically treated external frames

Building quality

Passive design

Partial control of climate systems

Local control of lighting

Building quality

Systematic commissioning

Custody of project documentation

Voluntary building certifications

Social aspects

Spaces for all people

Spaces for communication

Right to the sun

Right to privacy

Visual contact with the outside world

Private open spaces

Inclusive design

Connection to nature

The building as a communication tool

Handscape + structures

Paving with initial SR 0.33 (LEED V4.1)

Shade Structure with initial SR 0.33 or higher (LEED V4.1)

Water management

Saving devices - flow valves
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Saving devices - discharge

Individual meters

Waste water reuse system

Blackwater reuse system

Rainwater utilisation

Infiltration - permeable paving

Retention and infiltration of rainwater

Expansion of permeable areas beyond that required by law (10% increase in
permeability rate)

Project interventions

Orientation to sun and wind

Moving away from borders (afastamento das divisas)

Use of sustainable materials

Thermal insulation

Plan for the reduction of environmental impacts at the construction site

Reuse of waste at the construction site

Implantation of bicycle racks

Compartment for selective waste collection

Planting of native plant species

Natural ventilation of the WCs (windows facing outwards in all WCs)

Natural ventilation of the WCs (50% of WCs have windows facing outwards)

Adaptation to the physical conditions of the terrain (minimisation of changes in the
morphology of the terrain morphology)

Facade system (pi ion and shading of the facades)

Parking spaces for electric vehicles

Metallic structures to replace conventional concrete.
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