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Challenging Sustainable Drainage Systems (SuDS): design 
and implementation. 

άtǊŜŎŀǊƛƻǳǎ ǎŜǘǘƭŜƳŜƴǘǎέΣ 
slums: common/ different 
challenges

Professor Susanne Charlesworth



ÅReplicates natural drainage 
before development: Greenfield 
runoff

ÅEncourages infiltration, 
detention and slow conveyance

ÅManages the environmental 
risks that result from urban 
runoff

ÅEnhances the environment

ÅMultiple benefit

ÅFlexible

ÅGreywater and stormwater 
management

After Woods Ballard et al., 2015

The rolesof Sustainable DrainageSystems (SuDs)



Sustainable Drainage in context
Mimics natural processes: encourages 

infiltration                              detention                        conveyance

Wetlands and ponds Swales and filter stripsPervious paving



SuDSdevices grouped by 
their primary role 

Example SuDSdevices  

Detention and/ or retention Detention basin; retention basin; pond; wetland; 
engineered detention 

Infiltration Soakaway; infiltration basin; infiltration trench

Source control Green roof; trees; rainwater harvesting; pervious paving 
system (PPS); sub-surface storage; rain garden

Filtration Sand filter; filter strip; filter trench; bioretention 

Conveyance Swale; rill



Proportion of individual country's urban population living in slums 
(UN-Habitat definition)
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{5D с ǘƘŜ άǿŀǘŜǊέ {5D

Brazil: Law 1, 445/2007 the National Basic Sanitation Law 
includes urban storm water management



ά²ŀǎǘŜǿŀǘŜǊ and inadequate drainage provide ideal breeding 
grounds for mosquitoes (known as disease vectors), which 
transmit malaria, dengue, chikungunya and zika. 

Interest is growing in nature-based solutions, which use or 
mimic natural processes to:
Å increase water availability (e.g. soil moisture retention and 

groundwater recharge), 
Å improve water quality (e.g. natural and constructed 

wetlands and riparian buffer strips), and 
Å reduce water-related risks by restoring flood plains and 

constructing decentralized water retention systems such 
as green roofsΦέ

άIƻǿŜǾŜǊ, despite a long history and growing 
experience in the application of NBSs, there are 
still many cases where water resources policy and 
management ignore NBS options ςeven where 
they are obvious and proven and effective. Water 
management remains heavily dominated by 
traditional, human-built (grey) infrastructure, and 
the potential for NBSs remains underutilized. 
Evidence suggests that this is still well below 5% 
of the total investment in water resources 
management infrastructure, despite rapidly 
growing investments in b.{ǎέΦ 



Water and the SDGs ςthe crucial 
common denominator

Gilbert F. Houngbo, Chair of UN-Water, 
President of the International Fund for Agricultural 
Development  13 July 2018

Using nature-based solutions helps humans 
and the environment

άhƴŜ way to protect life and water supply is to 
harness nature itself ςrestoring forests, grasslands 
and natural wetlands, reconnecting rivers to 
floodplains, creating buffers of vegetation along 
water courses.

These nature-based solutions are not a panacea but, 
alongside human-made water and sanitation 
infrastructure, can help us live in harmony with the 
ecosystems that literally keep us aliveΦέ



Surface (left) and sub-surface 
water (right) after treatment

BIOECODS (Bio Ecological Drainage Systems)

Malaysian design to handle
ÅHigh peak rainfall intensities
ÅTropical insect pests
ÅGet the water under the ground

Ghani et al. 2008; Sideket al. 2002; Zakariaet al 2007

sand

Modular storage box
Surrounding geotextile

Grassed swale

shallow slope

Use of native vegetation:
Cow grass (Axonopuscompressus) as 
used in the bioecological swale 
component of BIOECOD


