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Sustainable drainage grids
1. Current challenges

Soil sealing: peak flow increase, lower concentration time, …

Floods and sewer network overflows
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Sustainable drainage grids
1. Current challenges

Stormwater pollution and combined sewer overflows

Energy consumption in stormwater management, few space for biodiversity, discomfort for 

citizens after raining, …



5

w
w

w
.G

re
e
n

B
lu

e
M

a
n

a
g

e
m

e
n

t.
c

o
m

Sustainable drainage grids
1. Current challenges
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Sustainable drainage grids
1. Current challenges

 Goal 6: Clean water and sanitation: 

 Improve water quality by reducing

pollution

 Substantially increase water-use 

efficiency of water resources

 Goal 11: Sustainable cities and 

communities

 Substantially decrease […] water-related

disasters

 Goal 13: Climate action

 Strengthen resilience and adaptive

capacity to climate-related hazards and 

natural disasters

SUDSODS
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Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS

The 2018 UN World Water Development Report

proposes an innovative response to water

resource management challenges:

nature-based solutions (NBS)

NBS uses or mimics natural processes to:

 enhance water availability (e.g. soil moisture

retention, groundwater recharge),

 improve water quality (e.g. natural and

constructed wetlands, riparian buffer strips),

and

 reduce risks associated with water-related

disasters and climate change (e.g., floodplain

restoration, green roofs).
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Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS

Paradigm shift in urban drainage: 
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Nature Based Solutions – NBS

Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS
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SUDS – Sustainable Urban Drainage System

"Innovative" strategy for stormwater management and urban planning that seeks reproduce / 

restore the hydrological processes previous to urban development (filtering, storage, 

evapotranspiration, infiltration...), strategically integrating elements of runoff control in the urban 

landscape

Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS
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Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS
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Infiltration

Trench

University of Arkansas Community Design Center (2010). LID Low Impact Development a design manual for urban areas. US

Environmental Protection Agency & Arkansas Natural Resources Commission. USA.

Vegetated Roof

Underground Detention

Bioretention

Area

Rain Garden

Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS



Dry Swale

Filter

Strip

Permeable 

Paving

Retention

Pond
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University of Arkansas Community Design Center (2010). LID Low Impact Development a design manual for urban areas. US

Environmental Protection Agency & Arkansas Natural Resources Commission. USA.

Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS
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• Stormwater is a natural 

resource (not a waste)

• Integration in urban 

landscape 

• Multifunctional spaces

• Diversity of techniques

• Specific solutions for each 

place

• LEED, BREEAM… credits

• Nature Based Solution (NBS)

• Decentralised management

• Management focused on citizens:

educational opportunities

Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS
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The water smart cities concept is enabled by implementing a combination of measures that 

are based on two strategies:

 Restore the natural drainage capacity of cities, by introducing nature based solutions

 Closing the urban water cycle, by awareness, efficiency and monitoring of measures, as well 

as water use.

Hattum et al., 2016. 

From linear economy (produce, use, dispose)  to circular economy

Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS
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www.switchurbanwater.eu

INTEGRAL WATER MANAGEMENT FOR THE CITY OF THE FUTURE

Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS
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INTEGRAL WATER MANAGEMENT FOR THE CITY OF THE FUTURE

www.switchurbanwater.eu

Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS
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SUDS are part of the adaptation strategy against climate change:

 Resilience against floods, introducing nature based solutions that reduce and

attenuate flows, leaving space in current systems for possible increases of storm

intensities.

 Resilience against droughts, encouraging on site infiltration and contributing to

groundwater recharge, easing hydric stress and reducing the necessity of

importing drinking water.

 Reduce heat island effect, increasing the greenery in urban spaces and

building green roofs.

 Decrease the energy demand in buildings, reducing indoor temperature and

providing shadow in façades.

 Reduce the energy consumption in urban water management, reducing the

runoff quantity that enter the sewer (necessity of pumping and treating).

Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS
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Transitions towards more sustainable cities:

Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS
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Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS

Transitions towards more sustainable cities:
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Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS

Transitions towards more sustainable cities:
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Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS

Transitions towards more sustainable cities:
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More benefits at lower
economic cost

New York City (USA)

Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS
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Philadelphia (USA)

Vision: “Green City, Clean Waters”. 

Credit: Mami Hara www.phillywatersheds.org

Strategy: 

Local Jobs

Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS
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www.e2stormed.eu

Sustainable drainage grids
2. Paradigm shift in urban drainage: SUDS
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Sustainable drainage grids
3. Spanish experiences in SUDS
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Benaguasil porous car park monitoring

Sustainable drainage grids
3. Spanish experiences in SUDS
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Pilot SUDS experience in Gozalbes Vera Public School. Xàtiva (Valencia).

Sustainable drainage grids
3. Spanish experiences in SUDS

28
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Urban Development Works Plan in the new BBVA offices, Madrid. 

Sustainable drainage grids
3. Spanish experiences in SUDS
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Wanda Metropolitano Stadium site development, Madrid.

Sustainable drainage grids
3. Spanish experiences in SUDS
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Urban development project in the area around the social housing in the 

Can Cortada neighbourhood, Barcelona. 

Sustainable drainage grids
3. Spanish experiences in SUDS
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Urban development project in the area around the social housing in the 

Can Cortada neighbourhood, Barcelona. 

Sustainable drainage grids
3. Spanish experiences in SUDS
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Urban development of the Bon Pastor Neighbourhood, Barcelona. 

Sustainable drainage grids
3. Spanish experiences in SUDS
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Urban development of the Bon Pastor Neighbourhood, Barcelona. 

Sustainable drainage grids
3. Spanish experiences in SUDS

Result for the hydrologic-hydraulic modelling for the design storm

T = 10 years

Duration = 1 hour

Maximum intensity = 212 mm/h

Total rainfall volumen = 59 mm

Reduction of peak inflow

to the combined sewer in 

85% approx.
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Urban development of the Bon Pastor Neighbourhood, Barcelona. 

Result for the hydrologic-hydraulic modelling for the typical year: 1997 

Year 1997

5 minute precipitation data

Total rainfall volumen = 478 mm

Reduction of volume to 

enter in the combined 

sewer in 99,9 % approx.

Sustainable drainage grids
3. Spanish experiences in SUDS
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SUDS in El Greco Avenue (Healthy City), Sevilla.

Sustainable drainage grids
3. Spanish experiences in SUDS
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Vegetated swale along the Xàtiva North Ring Road (Valencia). 

Sustainable drainage grids
3. Spanish experiences in SUDS
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CoSuDS: Collaborative transition towards sustainable urban drainage: 

making it happen at district scale.

• The main goal of this european project was to promote the transition toward a more efficient and

sustainable stormwater management in cities.

• Collaborative sessions with the participation of more than 30 stakeholders associated with water

management in city, regional or national scale.

Sustainable drainage grids
3. Spanish experiences in SUDS
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Specific training in runoff management using SUDS.

RedSUDS workshop 2017 and 2019

Sustainable drainage grids
3. Spanish experiences in SUDS
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Sustainable drainage grids
3. Spanish experiences in SUDS

Spanish framework: RD 638/2016 de modificación del RDPH 
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Basic guide to designing sustainable rainwater management systems in green areas 

and other public spaces. Madrid City Council.

Sustainable drainage grids
3. Spanish experiences in SUDS
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• Communities cannot afford to wait to address the

flooding and public health hazards of stormwater: the curb

and gutter (gray infrastructure) approach alone to

managing stormwater is not enough to address these

risks.

• In the past several years, many cities have found that an

effective, comprehensive, long-term approach to

managing stormwater includes green infrastructure

practices that manage rain where it falls.

• Comprehensive, long-term planning for stormwater

management - integrating stormwater with economic

development, transportation, recreation and other planning

- supports smart investments and new funding sources.

• Communities are finding the benefits from such long-term

approaches go well beyond helping to meet regulatory

requirements and turn hazards into opportunities for their

communities.

Sustainable drainage grids
Conclusions
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