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Conventional Infrastructure

• Growth can be endless, taming nature 
to our interest









• We can continue to send more runoff 
downstream by widening the channels

Conventional Infrastructure





• Technological arrongance. There is no 
problem that has been created that 
cannot be solved by the right technical 
solution

Conventional Infrastructure







Green Infrastructure

• Urban stormwater is not only a 
mechanical technical engineered issue



•  Nature provides ecosystem services 
that we could  learn from, and employ 
wisely in our favor

Green Infrastructure





• Related to urban stormwater it is better 
to "start at the source" and do not 
procrastinate!

Green Infrastructure



• Landscape architecture can lead to 
innovative designs that can regenerate 
and integrate  living processes and man 
made structures 

Green Infrastructure



Conventional Infrastructure Green Infrastructure

Expensive to build and maintain Lower cost 

Energy intensive to operate Energy conservative, or neutral

Contributes greenhouse emissions Sequesters carbon

Adds to urban heat island effect Cooling through evapotranspiration

Stormwater exported – downstream 
impacts

Stormwater retained, stream flows 
stabilized

Groundwater levels reduced Groundwater levels maintained

Encourages auto use Promotes walking/biking

Mono-functional Multi-functional

Centralized vulnerable to failure Decentralized, “fail-safe”



• As Nature itself we should adopt the 
safe-to-fail strategy, to promote 
evolutionary learning, innovation, and 
sustainable solutions

Adaptive Design







Adaptive Design

• Green Infrastructure: multifunctionality to 
support urban resilience



• Ecosystem Services and Green Infrastructure:  
measuring  performance of green infrastructure

Adaptive Design





























































Concregrama Intertravado Piso 

drenante

Barragem 1

Barragem 2

Barragem 3 Barragem 
4

Barragem 5
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Lagoa 1
Lagoa 2

Piso 

drenante

Projeto Executivo 

Térreo - Drenagem 

 Biovaleta + jardim de chuva + 
teto verde + piso drenante

WTorre Nações Unidas  



Praça 1º 
Pavimento 
Jardim sobre laje

Ed. 1 – Ático 
(14º Pav.)

Ed. 2 – Ático 
(12º Pav.) 
Teto verde

Ed. 2 11º 
Pav. Teto 
verde 

Ed.2 – Cobertura 
(13º pav.)Teto 
verde

Ed. 2 – 11º Pav. 
Teto verde 

Plantio 
1º Pavimento 

Coberturas

 Biovaleta + jardim de chuva + 
teto verde + piso drenante
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• stormwater BMP are technically suitable alternatives to increase the stock of retention volume 
in urban areas, specially regarding the current trend of increased intensity and frequency in 
extreme rainfall events; 
• in new development areas, stormwater BMP are less expensive and involves lower impacts 
than in retrofitting consolidated areas, considering that in the former situation there will be no 
demolition costs or construction wastes. In both cases, though, bioretention and porous 
pavements can ensure greater longevity for drainage infrastructure and avoid future investments 
with detention reservoirs, which have expected drawbacks in maintenance and operation.  
• BMP are therefore an important tool among public policies that strategically aim adaptation 
and resilience of the urban environment to the challenges of climate change;  

 

 

 Best Management Practices as Alternative for Urban  
Stormwater and Flood Control in a Changing Climate 

  Introduction 
MORE EXTREME RAINFALLS         LARGER IMPACTS ON URBAN DRAINAGE 
Global climate models regarding the predicted scenarios of 
Greenhouse Gases (GHG) emissions, forecast a general 
increase in intensity and frequency of extreme rainfalls. 
Advanced studies in regional and local scales attest this 
intensification with greater spatial and temporal precision. The 
increase in rainfall associated with urban growth and more 
impervious surfaces, will lead to unprecedented impacts on 
drainage infrastructures, with high risks of flooding. Facing 
the need of adaptation to this future scenario, cities have the 
opportunity to perform an infrastructural transition when 
adopting stormwater Best Management Practices (BMP) as 
sustainable, resilient and landscape friendly solutions. 

  Methodology   Results & discussion  
This research presents a qualitative and quantitative comparison between BMP techniques and 
usual detention reservoirs as runoff control strategies. 

02 GREEN 
INFRASTRUCTURE: 
porous sidewalks and 
bioretention elements 
have been located in a 
pilot street within the 
contribution area  of the 
watershed. The total areas 
of each bioretention 
element were added up in 
order to define their 
respective percentage of 
surface coverage for 
other local green streets;  

01 CASE STUDY: an urban watershed in the 
Greater São Paulo - SP - Brazil, where two 
detention reservoirs have been built in 
1991, with a total volume of 19.200m3; 

03 GREEN NETWORK: 
Through traffic calming 
and high performance 
landscaping, a network 
of green streets has 
been structured and 
integrated to a proposed 
waterfront. The 
neighborhood is then able 
to reach landscape and 
urban improvements 
by retrofitting public 
areas right next to their 
doorsteps. 

Conclusion 

Considering the construction details of these 
elements, the retention capacity (storage in 
m3/area in m2) for each of them has been 
calculated from the porosity of the materials 
used (Tables 1 and 2). Regardless natural  ground 
infiltration and evapotranspiration 
by the vegetation cover, a total 
volume of runoff retention is 
possibly held by stormwater BMP 
techniques, which corresponds to 
approximately 42% of the 
detention volume in the 
reservoirs (Table 3). 
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Table 1: Porosity of materials. 

Table 2: volume of retention/m2 of bioretention elements and pervious pavements 

Table 3: total storage volume by BMP within the contribution area 



ESTUDO DE CASO 
Reservatórios de detenção do Bom Pastor
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TRANSIÇÃO EM INFRAESTRUTURAS URBANAS DE CONTROLE PLUVIAL:UMA ALTERNATIVA DE ADAPTAÇÃO ÀS 
MUDANÇAS CLIMÁTICAS 



42% DO VOLUME DOS PISCINÕES
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Questions

• Evolving from conventional to green 
infrastructure

• Water management as the catalyst to 
shift

• New tools for realizing adaptative 
design: designed experiments, visible 
pilot projects, monitoring of 
performance = "learning by doing"


