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Topicos a abordar @
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1. Agua pluvial: de problema a recurso

2. As principais tendéncias europeias e
internacionais e a influencia australiana

3. Exemplos de Roterdao e Copenhague o conceito
das Cidades Porosas (Sponge Cities )
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Rafaela de Saldanha Matos - Seminario: Servicos de Ecossistemas nas Cidades LISBOA, LNEC, 9 de Maio de 2017



1. Agua pluvial: de problema a recurso @
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> Saneamento (1850 — 1930) ; ' O SURGIMENTO DA SAU
PUBLICA
= Higiene e saude publica i Londres- Inglaterra
» Prevencao de doencas epidémicas g " W D

7 .

Colera LISboa 1856 - - = 1875- 133 quilometros de coletores
novos de esgotos percorriam o subsolo
de Londres, recolhendo dejetos er

A de cerca de 260 quilémetros

uma area
quadrados

> Rede de Drenagem (1930 - 1960)

= Sistema unitario - sistema separativo
» Saude Publica + Proteccao contra cheias

> Rede de drenagem + ETAR (1950...)

» Poluicdo dos meios receptores
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Agua pluvial: de problema a recurso @
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> 0O “Sistema Integrado” (anos 70 —inicio 80)
» Rede + ETAR + Melo receptor

= Rede de Agua — Rede de aguas residuais

= Agua superficial — Agua subterranea

> Solucdes de controlo na origem (anos 80)

» Retencao, infiltracdo, pavimentos porosos
= Agua pluvial e integracéo na paisagem

» Reutilizacao

= Solugdes descentralizadas

ECoPLUVIA )
o Aguas Pluviais s Aguas Pluviais Reaproveitadas

= (on-site systems)
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Agua pluvial: de problema a recurso @
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> Gestdo sustentavel da Agua (década de 90)
= Qualidade da agua + ecossistemas

= Uso eficiente da agua

= Parcimoénia no uso dos recursos -
Uso ) e PO T
Eficiente d\\" S

> Gestdo Adaptativa do Servico de Agua (2000) da Agua

= Sustentabilidade econdmica, operacional e ambiental
= Servigos de ecossistemas
» Qualidade de servico e satisfacao do utilizador

> Acdao climatica — Cidades resilientes e sustentaveis
= Fecho dos ciclos (dgua, carbono)

» Solugcdes baseadas na natureza (NBSs)

= Mitigacao + Adaptacao, Adaptacéao, Adaptacao

= Envolvimento de todos !
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A mudanca de paradigma ... @
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Funcoes multiplas
+
Multiplas técnicas

Aumento do numeros de atores na gestao da agua

\ Sociedade

Urbanista
Utilizador
Arquiteto individual
Paisagista
Gestor do
Promotor abastecimento de
Gestor dos  Gestor de agula
recursos aguas
hidricos residuais
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Uma mudanca profunda nos atores @
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Alteracéo da
Multi - atores governancga

Multi- Podemos gerir esta | i
instituicdes complexidade de forma Multi - funcdes

‘ sustentavel? @

Multi - escalas Multi - técnicas
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2. As principais tendéencias Europeias @
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> Importancia da gestédo adaptativa (portfolio de procedimentos e solucdes)

> Coexisténcia de solucbes de “alta tecnologia” com solucdes “baseadas na
natureza” (Management in Diversity)

> Papel do “Conhecimento” e da “Inovacao”

= Monitorizacgao, tecnologias, ICT (hardware e software)
= Abordagem integrada (sistemica / pluridisciplinar / transgeracional)

> Economia circular. Uso eficiente dos recursos (agua / energia / residuos)

> Abordagem da gestao do risco

> Planear para investir bem, na oportunidade certa

= GPI - desempenho / custo / risco
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As principais tendéncias Europeias @
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> Partilhar experiéncias. Tirar partido das redes, comunicatr,
internacionalizar

> Mudar “com as pessoas” e nao “para as pessoas” (citizen science)
> Educar para as questdes da agua, da energia e dos residuos

> Contribuir para uma “apropriacéo” das solucdes pelo cidadao
(citizen ownership / stewardship)

> Interligar a agua com a arte e a cultura
> Inovar ao nivel da governancia

> Ser capaz de atrair e envolver o setor privado em parcerias
ganhadoras (win-win)
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O conceito da Cidade Porosa | Paola Vigano @
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Gestion de l'eau dans la ville
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Rotterdam Climate Proof

Source: Paula Verhoeven
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Estrategia

2005

_'_IWATERPLAN
Rotterdam

C

2007

onnecting ="
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BY TABR-2014-
NATURE

PIONEERED BY THE
ROCKEFELLER FOUNDATION

100 CITIES

Herijking

WATERPLAN
Rotterdam

an water voor een aantrekkelijke en kiimaatbestendige stad

Rotterdamse
adaptatiestrategie

sustainability
a way cf life

@ for Rotterdam
Rotterdam Programme on

Sustainabilty and Climate
| Change 20152018

2015 -2018
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Edificio multifuncional: estacionamento
e reservatorio g
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duurzaam@rotterdam.nl
www.rotterdam.nl
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http://www.rotterdam.nl/
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Copenhagen

A GREEN, SMART AND

CARBON NEUTRAL CITY 'l %‘
The short version

—i“ Copenhagen
e ' Carbon Neutral

- by 2025

2025

CLIMATE PLAN

' New initiatives

/

,
|

‘ Energy Production

() AR

L = Ll gy <

= 1l . P ARR . ¥

.y N
e ' City administration
initiatives

_ ' Mobility

' Energy Consumption

T
HOFOR

Source: Lars Therkildsen, Hofor, DK
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Greater copenhagen utility @
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Denmark's largest utility company within our
core areas

Water, wastewater, district heating, cooling,
gas, wind mills

More than 1200 employes

More than a million customers in Greater
Copenhagen

More than USD 1 hillion in net turnover

More than USD 0.4 billion invested annually in
supply systems and wind turbines

Total fixed assets: USD 4 billion

We are municipally owned

Source: Lars Therkildsen, Hofor, DK
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Hofors contribution to Carbon neutral capital @
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=

District heating

=

District cooling

=

Town gas from sewage treatment (digesters)

=

Windmill energy

=

Energy savings and efficiency

Afforestation

=5 =

Green transportation

Source: Lars Therkildsen, Hofor, DK
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Water supply @
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Energy consumption 0.3 kWh/m3 out of the tap
Water loss 6%

Water consumption 95 |/cap/day

Water resource 100 % groundwater
Disinfection No chlorination

Source: Lars Therkildsen, Hofor, DK
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Water production, solar panels
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Source: Lars Therkildsen, Hofor, DK
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Copenhagen 0CTOBER 2011
Carbon Neutral
by 2025

COPENHAGEN
CLIMATE ADAPTATION

= Af'x ;CF}- [ S
e Warmer weather

Source: Lars Therkildsen, Hofor, DK
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The city is vulnerable @
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. ’: -
DL AT AT A S e >

> 150 mm rain in 2 hours

> Damages close to 1 billioneuro

! > Damages to critical infrastructure

_ A A s L

i -
[FEAVS S ST, ¥

Source: Lars Therkildsen, Hofor, DK
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The cloudburst management plan
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> |nvestment levels | " THE ITYOF COPENHAGEN

CLOUDBURST MANAGEMENT PLAN 2012

> Protection against a 100 year event

* > Cost benefit analysis

Source: Lars Therkildsen, Hofor, DK
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Implementing the plan @
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> 300 projects in public area
> Project descriptions

> Political process: approval of the whole plan
by city gov. on 26 Nov. 2015

> Estimated 20 years of construction

> Annual project packages agreed with HOFOR
and approved by city gov.

> Supporting thousands of private initiatives

>\

7 Ve " f

Source: aTherkiIdse, ofor, DK
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The harbour bath
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Source: Lars Therkildsen, Hofor, DK
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3. O conceito de sponge-city na China @
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> Uma iniciativa piloto do governo chinés, anunciada em abril de 2015

> O desenvolvimento das primeiras 16 “cidades-esponja” piloto.

> Cada cidade tem o seu proprio plano e é responsavel pela sua implementacao
por um periodo de 3 anos

> O governo alocou a cada cidade entre 85 a 128 Milhdes de US$ numa PPP
(Governo Central, Governo Local e privados) abrangendo 450 milhdes de
pessoas

CHONG! QING

Can ‘sponge cities’ solve China’s urban flooding
problem?
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Uma tendencia imparavel ... @
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Sponge Cities: New market trend in Wente gy, 8
hina d >
Chinas water and wastewater treatment -~
® Government program promotes new designs and redesign of urban water e
infrastructure in China "
* By 2030, 80 percent of Chinese cities will be sponge cities EE!E,!&EP! Z#RBSEU
® For the first time, sponge city technologies are a separate segment at the 16™ Responsible Business
environmental technology trade fair IE expo China 2017 SIII'I1I'I1I| EI.II'DIJB 2[]17
From May 4 to 6 this year, the international environment industry will come +500 hrands including:
together at IE expo China at the Shanghai New International Expo Centre Allianz (@) "HEINEKEN
SNIEC).
( ) ING '? @ “ PEPSICO

“As the leading trade fair for environmental technologies in Asia, IE expo China

aims to constantly have its finger on the pulse of the latest developments in
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O marketing da Sponge-City ... @
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WHAT WORKS

Why Smart Cities Are Turning Themselves

Into Sponges

Nearly 800 cities have problems with overflowing sewers. They’re using green
techniques to keep the water from ever reaching the drain.
By T.R. GOLDMAN | April 20, 2017
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