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Executive summary

The city of Cape Town requires a secure water supply to 
function.  A severe drought in recent years has placed pressure 
on the water supply infrastructure, with dams at times, 
precariously low. To address this, stormwater harvesting is 
being considered as part of diversification strategies aimed 
at augmenting the current water resources. This local water 
capture strategy however, needs to be spatially integrated into 
settlement, as argued by Dewar (2017). 
Stormwater infrastructure systems have however, generally 
been considered as purely utilitarian public works services, 
designed to drain water as rapidly as possible from 
impermeable surfaces of built up areas. They are not spatially 
integrated into urban settlements and ultimately create 
barriers that divide space and segregate communities. 
Buildings have in response, turned their backs on these 
channels and they have become dumping grounds, unsafe 
and neglected. It is therefore necessary to design sustainable 
stormwater infrastructure systems that not only capture and 
store water, but also serve as multi-functional public open 
space systems that are integrated with the fabric of the urban 
settlement. 
The research explores the notion that lines of movement 
are flows of energy. A continuous uninterrupted line 
however, acts as a barrier as it limits crossings, interaction 
or access. Conventional stormwater and vehicular networks 
are continuous lines of flow, focussed on uninterrupted 
movement, whether of vehicles (in mobility routes) or 
surface water run-off (in canals).  They act as barriers, limiting 
crossings and impeding spatial integration. They create along 
their edges, what Jane Jacobs refers to as ‘border vacuums’ 
(Mehaffy, et al, 2015:206). To remove these barriers of flow, 
the research design proposal applies the ‘accessibility surface’ 
(Dewar and Louw, 2016:25) to movement and surface water 
systems (including stormwater) as a means of removing 
barriers and generating access, opportunity and spatial 
integration. In this water sensitive urban design approach, 
stormwater infrastructure functions as a hybrid system, 
serving ‘cultural, social and ecological functions’ (Morrish 
and Brown, 2008:141) within settlements, providing varied 
opportunities as part of a multi-purpose public open space.  
The term ‘Inflow’, is applied to define and encapsulate the 
approach: the movement of both water and people into space 
in the pursuit of place-making opportunities. 

To test the hypothesis, the design research applies the 
‘accessibility surface’ of movement and surface water systems 
to the Zeekoe Catchment of Cape Town.  The study area 
is focused on the Big Lotus ‘River’, a canal constructed to 
drain water from Cape Town International Airport as well as 
the areas of Gugulethu, Nyanga and surrounds.   It devises 
a spatial development framework that guides and informs 
the three-dimensional spatial aspects of an urban design 
framework.  It further tests this notion of ‘inflow’ at a precinct 
scale exploring various details.  
The design research concludes that an ‘Inflow’ approach that 
stitches the surface water systems (including stormwater) into 
the settlement as part of an ‘accessibility surface’ provides a 
suitable basis for structurally and spatially integrating local 
water capture into settlement. Furthermore it addresses the 
problem of barriers of flow that spatially segregate and reduce 
accessibility by providing greater permeability and accessibility 
according to a hierarchical system. ‘Inflow’  therefore creates 
the opportunities for stopping or pause moments that allow 
for permeability and improved access to opportunity. 
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1.0 	 Introduction

Like any settlement, large or small, the city of Cape Town 
requires a secure water supply to function.  Recently, the worst 
drought in a hundred years placed excessive pressure on urban 
water supply systems with dam levels, at times, precariously 
low (de Klerk, 2017).  Studies indicate the potential of locally 
harvested stormwater to improve water security (Fisher-
Jeffes, et al, 2016).  In this approach, stormwater run-off is 
considered an asset to be valued and not a problem to be 
disposed of.  The city itself functions as a water catchment 
using a Water Sensitive Urban Design (WSUD) approach.  This 
local water capture strategy however, needs to be spatially 
integrated into settlements, as argued by Dewar (2017).  
Stormwater infrastructure systems have however been 
considered as purely utilitarian public works services: a 
network of invisible drains channelled into wide engineered 
canals.  These engineered canals, designed to remove water 
as rapidly as possible from impermeable surfaces of built 
up areas, are not spatially integrated into urban settlements 
and instead create barriers that divide space and segregate 
communities.  Buildings have in response, turned their backs 
on these channels and they have become dumping grounds, 
unsafe and neglected.  ‘Inflow’ refers to the flow of materials 
into a place, in this case, the flow of water and people.  This 
research proposal seeks to design sustainable stormwater 
infrastructure systems to not only capture and store water, 
but serve as multi-functional public open space systems within 
urban settlement.   
It does this by exploring in section 2 of the document, the 
relationship between water and urban form and its implications 
for structural-spatial systems.  Section 3 considers sustainable 
stormwater systems and the multi-functionality of the Water 
Sensitive Urban Design approach.   In section 4, the barriers 
formed by the flow of water as well as that of vehicles (in 
mobility routes) that impede spatial integration are explored. 
Section 5 considers the ‘accessibility surface’ (Dewar and 
Louw,2016:25) and considers its application in relation to 
surface water systems as a means of removing barriers and 
generating access, opportunity and spatial integration.  It 
concludes with the proposal as part of an ‘inflow’ accessibility 
surface using surface water systems, in part, to remove these 
barriers, structuring and reintegrating the spaces back into 
settlement by seeking place-making opportunities where 
cultural and socio-economic activities can occur.  

Proposed Approach: The City as Water catchment -  Surface water 
run-off as an asset to be valued, captured and integrated into the 
spatial planning of the settlement 

Current approach:  Water is piped in from distant dams, whilst rain 
falling on the city is not valued and is rapidly removed. 

INFLOW: An approach that spatially integrates water into settlement, using it to facilitate the movement of water (perennial and seasonal) and 
people, into a place
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Cape Town Metro Surface Water Systems 
It tests this in the Zeekoe Catchment of Cape Town.  The study 
area focusses on the Big Lotus ‘River’, a canal constructed 
to drain water from the airport as well as the areas of 
Gugulethu, Nyanga and environs within a partially engineered 
upper catchment.  Reports submitted to the Water Research 
Commission by UCT’s Prof Neil Armitage and PhD Candidate 
John Okedi (2018) indicate the potential of this Big Lotus 
‘River’ within the Seekoe catchment to recharge the Cape 
Flats aquifer in order to ultimately diversify water sources for 
the city of Cape Town.   It tests this within a ‘Beyond Day Zero 
in Post Peak Oil’ scenario.  

The Study Area within Zeekoe 
catchment (hatched)

Surface water channels

Water Catchments 
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Though water is an essential resource for the establishment of 
any permanent settlement, it is also a significant shaping and 
structuring element of urban form. 
2.1  Water systems and movement 
Water systems (rivers, lakes and so on) often determine the 
most strategic location for convenient crossings and thus play 
a significant role in setting up movement routes. Copenhagen’s 
distinctive 5 fingers of growth emerged from the strategic 
crossings located across a water body that served a defensive 
role in its earlier development. The original settlement of 
Mexico City was located in the middle of a lake and connected 
via stone causeways to the mainland. Where these movement 
routes intersected in the centre of the settlement, was the 
location for important public buildings flanked by open space.
2.2  Water infrastructure as Public open space  
Water supply infrastructure systems in the past, provided 
devices for ordering spaces within the settlement (Smets and 
Shannon, 1996) spatially integrating them to create attractive 
and meaningful public open spaces. Water collection points, 
for instance served not only functional needs but provided 
a social gathering space at a strategically accessible location 
for communities, such as the well point in a public square in 
Piazza della Cisterna of San Gimignano, Italy (Hough, 1995: 45) 
or the stepped wells of India, such as that at Chand Bawri, 
Rajsthan. 
2.3  Water and building typologies 
Water shapes building typologies, with the need to either 
escape it (floating houses or stilts houses) or capture it such 
as in the courtyard houses of Benin City with their impluvium 
designed to channel rainwater to a well in the centre of the 
courtyard. Underground storage was also integrated into 
building complexes as cisterns. 
2.4  Water as basis for activity socio-economic activity
Water supply systems shaped agricultural activities. Up to the 
19th Century, a system of rice fields formed part of the urban 
tissue of Tokyo. The water systems provided irrigation for food 
as well as providing flood control (Stokman, 2008).  

Cities have been able to design with the water systems, 
shaping them and integrating them into urban settlements to 
address their various needs.

Mexico City connected via stone causeways to mainland. Where 
movement routes intersected in the centre of the settlement 
important public buildings flanked by open space were located 
(adapted from Correa, F. and C. Garciavelez Alfaro.2014. Mexico 
City: Between Geometry and Geography, p43)

1km

50m

Water collection points as social gathering space at a strategically 
accessible location for communities, such as stepped well at Chand 
Bawri, Rajsthan (adapted from Google Earth)

2.0	 THE ROLE OF WATER SYSTEMS IN URBAN FORM & structure
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3.1  Water Sensitive Urban Design (WSUD)
The Water Sensitive Urban Design (WSUD) approach views the 
city as one in which a more sustainable water management 
approach provides ‘adaptive, multifunctional infrastructure’ 
(Brown, Keath and Wong, 2008:5).  The planning of cities is 
integrated with the management of the urban water cycle 
and the networked infrastructure of potable water, sewage 
and stormwater.  WSUD includes the use of tools such as 
sustainable stormwater infrastructure.  In this approach, 
constructed ecologies (plants, soil mediums, etc.) slow, clean 
and filter surface water run-off as part of natural processes 
(Madsen et al, 2016).  
3.2  Local water capture as Multi-Functional Open Space 
Whilst stormwater infrastructure is used to prevent flooding, 
recent local studies suggest the potential of locally harvested 
stormwater to improve water security (Fisher-Jeffes, et al, 
2016) using it to recharge aquifers at strategic locations.  The 
harvesting of stormwater provides other benefits that include 
water quality improvement as well as providing productive 
and recreational landscape opportunities, amongst others 
(ibid).  In this approach, stormwater, (essentially surface 
water run-off that includes streams and rivers) is an asset and 
not something to be disposed of.  
Unlike the conventionally engineered piped stormwater 
drainage approach, this stormwater infrastructure is a hybrid, 
serving ‘cultural, social and ecological functions’ (Morrish 
and Brown, 2008:141).  To function effectively, this multi-
functional stormwater infrastructure needs to consider the 
following though:
•	 Ecological aspects: Fragmented patches of planting in 

open space are ecologically ineffective (Dramstad, Olson 
and Forman:1996).  For ecological processes to function 
effectively, a continuity of the system is required. 

•	 Social and cultural aspects: Whilst providing recreational 
and amenity value, hybrid infrastructure facilities can be 
designed to be part of multi-purpose urban open space 
system of waterways, planted pedestrian paths, etc.  
(Morrish and Brown, 2008) that also offer socio-economic 
opportunities such as urban agriculture.

Fragmented patches of planting in open space are ecologically 
ineffective (Dramstad, Olson and Forman:1996). 

A continuity of natural systems is required for ecological processes 
to slow, treat and filter surface water run-off before it enters aquifer. 

Hybrid stormwater infrastructure designed to be part of multi-purpose urban open space system that also offers socio-economic opportunities

3.0  	 WSUD & LOCAL WATER CAPTURE AS MULTI-FUNCTIONAL public OPEN SPACE
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Boston’s Emerald Necklace hybrid landscape integrates transportation, flood and drainage 
engineering into landscapes with recreational and amenity value (adapted from Jellicoe, G. and S. 
Jellicoe. 1987. The Landscape of Man. , p281)

Curitiba, Brazil integrating sustainable 
stormwater infrastructure into recreational 
park along the Iguaçu River (adapted 
from Tucci, C.M. 2004. Integrated Flood 
Management Case Study - Brazil: Flood 
Management In Curitiba Metropolitan Area)

This hybrid-infrastructure as multi-functional open space 
system is not a recent innovation.   In Boston’s Emerald 
Necklace in the U.S., infrastructure systems that included 
transportation as well as flood and drainage engineering were 
integrated with a scenic landscape of recreational and amenity 
value.  A similar approach was adopted almost a century 
later to address the stormwater challenges in Brazil’s city of 
Curitiba, integrating sustainable stormwater infrastructure 
into a recreational park along the Iguaçu  River. 
It is vital that we move away from the utilitarian infrastructural  
and engineered approach to water and adopt one that once 
again delivers ‘the creation of infrastructure back to the field of 
urbanism’ (Smets and Shannon, 2010:55) spatially integrating 
it into settlements to create multi-functional public open 
space opportunities.  

Sydney, Australia: Stormwater re-use park (Turf Landscape Architects) integrates 
engineering and water sensitive urban design to capture and filter stormwater from 
the surrounding area (Image Source: http://turfdesign.com/sydney-park-water-re-use-
project/)
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 WSUD and Local water capture as Multi-Functional Public Open Space 

Artwork by Author for UCT Urban Water Management Group,  for 
The South African Guidelines for Sustainable Drainage Systems
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Lines are flows of energy.  A continuous uninterrupted line is a 
barrier: it limits crossings, interaction or access.   Stormwater 
and vehicular networks (engineer-driven) have focussed on 
flow and mobility.  The result has been a coarse-grained plan 
of barriers.  These networks of continuous flow create along 
their edges, what Jane Jacobs refers to as ‘border vacuums’ 
(Mehaffy, et al, 2015:206). 
Water flow as barrier 
In the early 20th century water systems became segregated 
from the spatial planning component of urban settlement.  
Stormwater infrastructure systems evolved into purely 
utilitarian public works services: an invisible network of 
drains and canals designed to remove run-off as rapidly as 
possible from the city.  In essence, this ‘engineered-to-single-
purpose’ approach has also caused significant problems for 
settlement design.  It has resulted in the ‘separation of two 
worlds: the utilitarian and the natural’ (Morrish and Brown, 
2008:139).   Hydrological systems, such as wetlands and 
rivers, have been drained or built over, their critical ecological 
processes compromised.  ‘Corridors’ have been created where 
buildings have turned their backs on surface water channels 
that have now become unsafe as well as impromptu rubbish 
dumping grounds.  In many instances, strategies adopted by 
city councils to manage stormwater have occurred in isolation 
from the spatial planning for open space, often allocating it 
any residual space (Dewar, Louw and McLachlan, 2017:50).  
Mobility routes as barriers 
The stormwater network generally follows the road network 
and as stated by one of the fathers of the modernist movement, 
Le Corbusier, the ‘modern street should be a masterpiece of 
civil engineering’ (2013: 95).   Modernist ideology sought 
to separate pedestrian and vehicular movement routes to 
enhance flow in limited access or mobility routes (as well as 
directing that activities, such as live, work and play should be 
separated and allocated their own zones).  
This emphasis on the unhindered flow of vehicles in 
mobility routes created barriers separating communities.  In 
South African cities, separation was further designed into 
settlements with the application of Clarence Perry’s 1929 
‘neighbourhood unit’ concept. In this approach a large 
settlement was considered to be comprised of smaller cells 
or ’neighbourhood units’ or free-standing cells linked to each 

Stormwater canals as barriers with unhindered 
flow.  Surface water run-off is diverted and concealed 
underground into pipes.  

Uninterrupted lines are barriers to cross movement. They create 
‘border vacuums’  according to Jane Jacobs (Mehaffy et al)

Lines of movement possess an energy 

4.0 	flow  as a barrier

Limited access routes provide mobility and the unimpeded 
flow of cars.  There is little if any access for pedestrians

other and the larger settlement by rapid transport routes such 
as collector roads (Dewar, 2015). 
Barriers to opportunity
Access to opportunity has been compromised by these 
barriers and despite the downfall of apartheid, the spatial 
patterns of fragmentation and separation persist today 
and are compounding significant developmental problems, 
particularly in settlements like Cape Town, where high levels 
of poverty, unemployment, issues of food security and water 
scarcity, amongst others, affect the poor the hardest (Dewar, 
2017).   They have little, if any, access to opportunity, with 
residential areas separated by great distances from centres of 
work, requiring movement over significant distances to access 
potential economic opportunities.  

7



Typical neighbourhood unit

EXPRESSWAY/FREEWAY (LIMITED ACCESS ROUTE)
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Cell-like ’Neighbourhood units’, linked to each 
other and the larger settlement by rapid 
transport routes. System designed for the car 
and not for human interaction,  or integration of 
communities. Lacks permeability. No integration 
or connection between the ‘cells’. 

Community facilities (e.g. school) 
embedded at centre

COLLECTOR ROUTES

‘Border vacuums’ along mobility routes 

Flow & Mobility focussed systems as border vacuums: spatial barriers, not integrators

Utilitarian stormwater infrastructure: surface 
water concealed underground in pipes  that 
line roads - objective is to remove water 
as rapidly as possible from settlement 

Movement routes designed for 
unhindered flow of cars.

ARTERIAL ROUTE

‘Border vacuums’ along stormwater/surface 
watercanals

‘Border vacuums’ surround cells, 
neighbourhood units. 
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There is a need to design for the pedestrian, providing within 
walkable distances, access to economic opportunities, public 
transport, food, water, amongst others.  Hilllier suggests 
that the relationship between movement and the urban grid 
structure is critical to how socio-economic forces shape the 
city with ‘well-functioning cities’ considered as ‘movement 
economies’ (Hillier, 1996:113) with a strong correlation 
between the effects of movement and space.  
Lines of movement possess an energy that can only be freed 
if stopping or pause moments are included that provide 
opportunities for the integration of spaces (Dewar and 
Uytenbogaardt, 1996:27).  If we acknowledge this, then to 
address the problem in our cities of ‘flow’ as barrier (whether 
of water or vehicles) and the border vacuums that have 
developed, we therefore need to create what Jacobs refers to 
a ‘seams’: we need to  stitch these seamed edges together 
with lines of cross-movement (Mehaffy, et al, 2015:206) 
to create accessibility and a more permeable pedestrian 
network. These lines of cross-movement cannot be arbitrary 
though.  Critical to the notion of accessibility is the spatial logic 
of structure: how are the spaces organized and structured 
and what role do these spaces fulfil in the overall structure 
of a settlement?  When elements of public structure are 
organised and co-ordinated in a geometry of point, lines and 
grid, an ‘accessibility surface’ is created (Dewar, 2015:240).  
This geometry of points and lines forms part of a hierarchical 
system in which ‘different levels of access’ create ‘different 
types of opportunities’(ibid) allowing within it, a gradation 
from very public to private spaces.  The ‘accessibility surface’ 
is fundamental to understanding the logic behind how 
settlements work (Dewar and Louw, 2016:25).

The Need for Structure
Structure is a device that is inherent in all systems: it organises 
them and enables them to function, contributing to how they 
grow over time and whether they adequately accommodate 
human life and everyday activity (ibid).  Structure provides 
order and a logical framework within which considerations 
such as ‘sense of place, integration, functional efficiency, 
environmental harmony and commercial viability’ can be 
addressed and integrated as part of the urban design response 
(Llewelyn-Davies, 1996:33).    Water systems, for instance, 
whether natural (such as flood prone areas, rivers, 

5.0 	 THE ‘ACCESSIBILITY SURFACE’ and Surface Water Systems

The energy in lines of movement can only be freed if stopping or pause 
moments are included.  These  pause moments provide opportunities 
for the integration of spaces. (Dewar and Uytenbogaardt, 1996:27)

POINT

LINE 

CROSS-OVER 

GRID

Geometry of points and lines forms part of a hierarchical 
system: ‘different levels of access create different types 
of opportunities’ allowing within it, a gradation from 
very public to private spaces (Dewar, 2015). 

drainage channels, wetlands etc.) or man-made (sustainable 
stormwater infrastructure) can play a role as urban structuring 
devices.
Open Space systems as element of Urban Structure
Public open space is a fundamental element of urban 
settlement structure and is generally categorised into ‘hard’ 
or ‘soft’ open space.  Soft, green open space is generally 
dominated by the natural environment and permeable 
surfaces that allow water to infiltrate the ground.  Parks and 
linear greenways or green corridors are examples of this 
type of public open space, often associated with recreational 
amenity. Hard urban open spaces can refer to movement routes 
such as streets, and social gathering spaces such as squares.  
Trancik characterises hard spaces as those that are spatially 
contained by buildings that serve as the ‘architectural walls’ 
(1986:63).  Catering mostly to intense movement (pedestrian 
and vehicular traffic) the surfaces of these spaces are mostly 
hard, impermeable surfaces that contribute to levels of high 
water run-off that needs to be channelled to permeable soft 
open spaces. Water systems have the potential to serve as the 
base of these public open space systems: they provide much-
needed permeable surfaces to reduce flooding; they sustain 
valuable ecological functions; have the potential to provide 
alternative water sources and provide various activity spaces 
with amenity value. 

ACCESSIBILITY 
SURFACE
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Open space as Line and Points 
Conceptually, it could be considered that hard and soft open 
spaces channel the flow and ‘capture’ of people as well 
as water.   Movement or channelling (whether of water or 
people) suggests a line or linear form, whilst the notion of 
gathering (of people) or capturing (of water) is suggestive of a 
point or node in space. 
Lines:  Lines or linear elements possess an energy that can 
only be freed if stopping or pause moments are provided 
on the line.  In contrast, lines of mobility offer few, if any 
stopping points or pause moments.  Conventional engineered 
stormwater systems similarly focus on rapid flow and 
removal of stormwater into surrounding waterways (Brown, 
et al, 2008:6).  As such, accessibility and with it, access to 
opportunity and interaction and are compromised. Instead, 
monofunctional stormwater infrastructure creates linear 
barriers in settlements.   Not being part of a public open 
space system, this ‘no-mans-land’ often becomes a channel 
for rubbish disposal, with houses turning their backs on it. 
If we consider water in a landscape, storage areas, such as 
wetlands and lakes act as stopping areas for water as well as 
people: they provide a place where a pause in movement is 
permitted. Flowing water features such as rivers, act as linear 
open space systems and green corridors that need stopping 
points to bridge or connect to places and districts (Trancik, 
1985:105). 
Points: In the urban context, a point or node represents a 
particular location or a special place within the structural 
framework of a settlement.   Space for public gatherings, 
such as squares or parks, can act as reference points within a 
settlement, providing a significant element in terms of place-
making (Dewar and Uytenbogaardt,1996:23).  To function 
effectively though, the points need to be accessible: where 
lines (such as lines of movement) intersect, a node is generated.   
Several nodes can set up a spatial system across a larger area, 
becoming a ‘family of events’ that have similar positions in 
the framework and play a similar role, though at different 
hierarchical levels (Dewar and Uytenbogaardt,1996:23).  
A settlement’s water catchment area (of both sustainable 
stormwater and natural water systems) is made up of a family 
of events of water systems that can contribute to a clear, 
intelligible structural framework by providing public open 
blue-green spaces within which urban life is conducted. 

The Geometry of Water Systems

Water Body as Point

Water as Line

Cross-overs where water is bridged

An Accessibilitiy Surface incorporating 
Water Systems

The challenge however is to spatially integrate local water 
capture into Southern African cities, like Cape Town, where 
the structural and spatial system has been shaped by barriers 
of flow and mobility and not by integration and accessibility.  

10
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‘Inflow’ refers to the flow of materials into a place, in this case, 
the flow of water and people.  This research proposal seeks to 
spatially integrate local water capture into Southern African 
cities, like Cape Town, as a part of an ‘accessibility surface’ of 
water systems, spatially integrating sustainable stormwater 
infrastructure systems (designed to capture and store water), 
to serve as multi-functional public open space systems within 
urban settlement.  It aims to integrate multi-functionality, 
accommodating both ecologically functional hydrological 
systems as well as vital urban structuring elements that 
provide access to social, economic and cultural opportunities, 
to those who move on foot, bike or via public transport, in 
particular. 

Given the current water crisis and the growing unpredictable 
climate globally, drastic changes are required in how we 
design our cities. The conservation of natural systems should 
serve as the basis for stormwater infrastructure systems, 
offering a valuable opportunity to not only capture and store 
water within the city, but also to spatially and functionally 
reintegrate and celebrate these natural systems, with multiple 
benefits for the inhabitants.  
 

6.0	 INFLOW: spatially integrating local water capture into SETTLEMENTS
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7.0	 INFLOW: spatially integrating local water capture into GUGULETHU, cAPE TOWN

This research proposal tests the concept of  ‘Inflow’ : Spatially 
integrating local water capture into settlements in Cape Town 
in the Zeekoe Catchment area, adopting a ‘Beyond Day Zero 
in a Post Peak Oil’ scenario.  
Beyond Day Zero envisages the city in which we can no 
longer depend on distant dams for water supply and  have 
to diversify water resources, to include stormwater and 
ultimately designing the city as a water catchment.  
Post Peak Oil refers to a period when we will no longer be able 
to rely on fossil fuels as a cheap energy source.  As in Cuba, 
following the fall of the Soviet Union in 1991, a significant 
shift occurred, from being fossil-fuel dependent to one that 
without cheap fuel, had to focus on local and community 
access for water, urban agriculture and other basic services, 
constrained by the distance limitations of pedestrian or bike 
accessibility. 

7.1 	 Scenario: beyond day zero, post peak oil  

 Zeekoe 
Catchment 

Area
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SURFACE WATER systems AT A METRO SCALE

7.2	big  lotus ‘river’ canal (Zeekoe catchment) as water capture and storage system 

big lotus ‘river’ canal as surface water capture 

GUGULETHU

NYANGA

BROWNS FARMS

MANENBERG

Philippi 
Horticultural 

Area

CT Int’l Airport

BIG LOTUS ‘RIVER’ 

cape flats Aquifer as WATER STORAGE systems  
Zeekoe Catchment area (hatched) 
feeds into 55-60m deep aquifer 
partially sited below Philippi 
Horticultural Area most suitable 
for storage (Map Source Hay,R., et 
al: 2015). Storage below ground 
preferable due to dry summers 
with high evaporation.

Flow 
Paths

Schools
10 20 30 40 50 60 m deep

Aquifer Depth

Big Lotus “River” is a canal 
constructed to receive stormwater 
runoff from the airport, as well as 
the built up areas of Nyanga and 
Guguletu. 
Much of what is named the Big 
Lotus ‘River’ was a string of  
seasonal wetlands (Brown and 
Magoba,2009:182) (Map Source: 
Cape Town GIS)
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1945 1953 1980 1988

7.3 	historical  imagery and the development of barriers 

Area transforms as existing movement routes (Wetton Rd, Duinefontein and Weltevereden) are upgraded to mobility routes that form barriers of flow and separate 
areas (Note: Yellow line refers to rail line built in 1980’s. Line used to only as reference).  (Images source: City of Cape Town)
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7.4 	 BIG LOTUS ‘RIVER’ CANAL: as barrier and border vacuums resulting in dead, neglected edges

Pollution from roads 

Image Sourced from Okedi, J, April 11, 2017 Presentation, Stormwater ponds as resources 
for water supply –case of Zeekoe Catchment in Cape Town, South Africa

Pollution from industry

Leaching in from car wash and land-fill Dump site

Grey-water discharged Improvised urinal 
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VE
R’
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Map Source: City of Cape Town GIS
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Zeekoe water catchment: existing SURFACE WATER systems WITHIN THE CATCHMENT 

Zeekoe Water Catchment

7.5	 WATER SYSTEMS:  FROM REMOVAL TO CAPTURE  

Seekoevlei 
Rondevlei 

False Bay Ecology Park 

Cape Flats 
Wastewater 
Treatment Works

PHILIPPI 
HORTICULTURAL AREA

OTTERY 

GUGULETHU
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Bi
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Perennial flow

Seasonal flow 

Wetlands 

Stormwater 
detention ponds

Existing SURFACE WATER systems overlaid on street map 
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Seekoevlei 

Rondevlei 

False Bay Ecology Park 

Cape Flats 
Wastewater 
Treatment Works

PHILIPPI 
HORTICULTURAL AREA

OTTERY 
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SURFACE WATER systems altered TO CAPTURE AND CHANNEL WATER TO recharge AQUIFER 

Zeekoe Water Catchment

Perennial flow

Seasonal flow 

Wetlands 

Stormwater 
detention ponds

PROPOSED SURFACE WATER systems overlaid on street map 
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initial concept sketch 

7.6 	 Spatially integrating local water capture into GUGULETHU AND SURROUNDS 

concept development

Slow, filter and treat along route with 
‘blue-green’ natural systems

‘Biofiltration basin’ polders as urban edge. 
Irrigate PHA and recharge aquifer 

Water as place-making element, creating accessibility at strategic 
locations

Philippi Horticultural Area
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7.7 	 FLOW: the spatial constraints and barriers at a metropolitan scale

•	 Existing settlement: Eccentric layout of economic centres. 
•	 Mobility focus: parallel limited access routes at around 2km apart

•	 Flow creates barriers and ‘border vacuums’ 
•	 Rail and limited access routes limit integration, reinforce separation, create islands dividing 

communities, inhibit economic opportunities. 

EXISTING: LIMITED ACCESS mobility routes & limited economic opportunities

ECCENTRIC LOCATION 
OF ECONOMIC HUB  OF 

CAPE TOWN CBD 

SECONDARY CENTRE: 
BELLVILLE 

WYNBERG

fragmented urban form resulting from mobility routes

Limited 
access routes

Rail

Urban Edge
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Primary Multi-
way blvd
Secondary 
Multi-way blvd 
Urban Edge

•	 Post peal oil scenario: Focus on Accessibility in lieu of mobility (especially of the private car)
•	 Walkable distances to access economic opprtunities, public transport. 
•	 Downgrade and hybridise existing limited access routes to connect and integrate communities (excludes N1, N2 highways) 
•	 Limited access routes become integrators, accommodating local traffic as well as central lanes for public transport moving across metro.  
•	 Multi-way Boulevards that includes ‘local’ roads link communities, remove islands. Movement routes serve as integrators, at local scale.  Others serve to integrate at a metropolitan to regional 

scale.  
•	 Focus on corridors of Structutral intensification, that form part of the accessibility surface. 

create economic opportunities across the metro 

STUDY AREA 

Centres of 
economic 
potential

7.8 	 INFLOW: FROM MOBILITY TO ACCESSIBILITY 

applying aN ACCESSIBILITY SURFACE across the metro  

WYNBERG

BELLVILLE

GUGS/
NYANGA

Klipfontein Rd

Voortrekker Rd

Wetton Rd

Klipfontein Rd

Voortrekker Rd

Wetton Rd

Centres of economic 
potential

CT Airport

BELLVILLE

Corridors of 
Intensification

WYNBERG

OLD CBD
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8.1 	sub  metropolitan aerial view of area of study
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8.0	de vising a spatial framework for ‘inflow’
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8.2	informants  and constraints

Water Catchment 
Perennial Water 
Seasonal Water 
Wetlands, 
detention

Mobility/Limited Access Routes 
form barriers.   Big Lotus River forms 

barrier within settlement. 
Activate canal by integrating 
it into settlement as part 
of accessibility surface 

Stormwater detention ponds form 
barriers within settlement. Channel 
seasonal water to PHA (storage) to 
reduce flood in settlement and convert 
to parks to improve accessibility

Schools

Sports fields

Detention ponds

Fragmented green-blue spaces.  
Link these spaces to create 
ecological corridors as well as 
activating ‘peopled’ places 

Govan Mbeki Rd 

Duinefontein Rd

Klipfontein Rd

Railway creates barriers between  
settlements 

Mobility routes, rail, canals and detention 
ponds create significant barriers that 
divide space, segregate communities and 
limit access to economic opportunities.
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To address the problem in our cities of ‘flow’ as barrier 
(whether of water or vehicles) and the border vacuums that 
have developed, Jane Jacobs suggests the need to ‘seam’: 
we need to  stitch these seamed edges together with lines 
of cross-movement (Mehaffy, et al, 2015:206) to create 
accessibility and a more permeable pedestrian network. 

23

Diagram showing Stitches, strategically located to cross barriers and border vacuums and create permeability and access to opportunities

8.3	 SEAMS TO STITCH ACROSS BARRIERS 



8.4	integrating  & stitching local water capture into GUGULETHU & SURROUNDS:  a spatial framework 
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Big Lotus River canal stitched 
back into surroundings

Water drained from CT Int’l Airport, 
Airport Industria wetlands

Stitch: Nyanga Centre stitch to connect 
to Civic Centre

GUGULETHU

NYANGA

BROWNS FARMS

MANENBERG

CAPE TOWN INT’L AIRPORT

Bi
g L

ot
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 ‘R
ive

r’ 
Ca
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Stitch: Big Lotus ‘River’ Square 
celebrates intersection with Steve 
Biko St, sttches across to Nyanga

Gug’s 
Cemetery 

Civic 
Centre

Small 
Holdings

Stitch: From Sweet Home informal 
settlement across to peri-urban area

Nyanga 
stn

Philippi 
Stn

Stitch: Transport Interchange connects 
to Civic Centre

Stitch: Crossing (under rail) to 
Wetton-Duinefontein intersection

Biofiltration basin 

polders into PHA 

PHILIPPI 
HORTICULTURAL 
AREA
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9.0	 Inflow as urban design framework 

9.1	aerial  view of existing study area 
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9.2	 ‘inflow’ as urban design framework -  overlaid on study area 



Create place-making opportunities, daylighting Big Lotus 
‘River’ at Gugulethu Cemetery into system of weirs, pools. 

Seasonal stormwater drainage from detention 
basins channeled along movement routes

26

GUGULETHU

BROWNS FARMS

MANENBERG Civic Centre of schools, sports fields, clinic and pools with 
Events ‘water plaza’  

Proposed Small Holdings & Open 
sports and recreation fields 

Nyanga  Stn & Transport 
Interchange: Square 

and Food Market

Philippi Horticultural Area

Existing Edith Stephens Wetland & 
Proposed Stormwater Re-use Park 

Proposed Biofiltration basin 
polders flow into PHA 

SWEET 
HOME

Big Lotus ‘River’ Canal

Schools and houses face onto Big Lotus ‘River’.  NMT 
routes form part of accessibility surface.   

Civic walk connects Transport Interchange to 
Civic Centre. 3-sty shop houses  (shops on Grd 
flr, house above) define the street space.

Steve Biko Str

Govan Mbeki Rd

Duinefontein Rd

9.3	 ‘Inflow’ as urban design framework -  In PLAN 

Lotus Park informal settlement developed into 4-5 sty 
social housing with urban agriculture along railway 

Proposed Events-Detention Park stitches space 
on each side of the railway together.   

3-sty shop-housing with Grd Flr shops 
along river to activate river walk.

Provide Weirs along river to gather water 
as place-making opportunity
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9.4	 ‘Inflow’ as urban design framework: analysis

i)  Water systems ii) vehicular movement systems 

Wetlands

Meandering 
vegetated channel

System of Weirs 
along route

Detention basin

Detention 
& biofiltration basins

Primary Arterial

Secondary Arterial 

Feeder Routes

Rail
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iii) Non-motorised transport systems 

NMT Routes (ie no 
vehicles along routes) 

iv)  public open space systems - plazas

28
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v)  public open space systems - green vi)  urban agriculture 

29



vii) treed avenues & windbreaks 

30
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Section through street 
showing water collection 
infrastructure: Water 
collected from roofs, into 
biofiltration planters 
that form seat-walls. 
Swales carry all run-off  
to detention areas 

SECTION THROUGH ‘water walk’

SECTION THROUGH transport interchange

9.5	 ‘Inflow’ as urban design framework: SECTIONS

SECTION THROUGH typical street
0 5 10m

7.2

15

30m (varies)

Shop

Shop

House

House

8m 
NMT, Pedestrian  

0 5 10m

Market 7.2 School & sports Field Arcade Bio-basin 
Biofiltration basin

Arcade Station
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SECTION THROUGH LOTUS PARK RIVER WALK: 4-5 STY shops & SOCIAL HOUSING 

CROSS SECTION THROUGH EVENTS PLAZA/DETENTION BASIN

SECTION APPROACHING UNDERPASS 

0 5 10m

Shops

Apt

Apt

Apt

0 5 10m

Shops

Shop/Office

Apt

Apt
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SECTION THROUGH uPPER DUINEFONTEIN 

SECTION THROUGH LOWER DUINEFONTEIN 

SECTION THROUGH uPPER DUINEFONTEIN - ORCHARD PLAZA 

Shops

Apt

Apt

Apt

7.2m 3m3m6m
Metro rd Bio-basin SwaleLocal str

3m 3m 6m
Local str 

Metro rd Bio-basin SwaleLocal str Local str 

0 5 10m

0 5 10m

Shop-
house

Farm-
houseFarm stalls 

Metro rd Bio-basin Swale Local strLocal str 
0 5mOrchard plaza/farmers market/recycing market

Farm-
house Farm stalls 
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10.0	inflow : applied at the precinct scale

35

10.1	aerial  view of existing area 



PRECINCT PLAN- To follow 

Weirs along river slow  and 
filter water, create place-
making opportunities at 
intersections, stopping areas.

Subway access from 
Manenberg, Duinefontein Rd 
to Lotus Park Water Walk 

Lotus Park Water Walk  NMT route 
forms part of accessibility surface.    

St
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e 
Bi
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 S
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10.2	 ‘inflow’ as precinct plan 

4-6 sty block mixed use dev’ts 
to spatially define Lotus Park 
River Walk, Events plaza

Events Area-Water Detention Park 
to slow run-off, prevent flooding 

Rail under-
crossing

High order access intersection location for higher order public facilities

Small Holdings and allotments with sports, recreation 
fields on axis with stormwater re-use park.  Close 
proximity to Sweet Home, Browns Farm. 

4-6 sty block mixed use developments to spatially 
define higher order intersection  

Gateway buildings defining entrance to small 
holdings and Philippi Horticultural Area

Retain existing buildings as part of complex 

Orchard plaza/farmers market/recycing market

3 Sty Shop-Houses to line Duinefontein Rd 
(Grd Flr shops-food outlets, housing above)

Water detention plaza/amphitheatre 
space along Govan Mbeki Rd

Existing school with multi-purpose field

New buildings  to define  water plaza space and 
form gateway entrance to stormwater park

Water channeled from stormwater 
re-use park into Biofiltration 

basin polders into PHA 

Edith Stephens Wetland extended to 
include Stormwater Re-use Park 
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Propose Steve 
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Orchard plaza/farmers market/recycing market

10.3	 3d model views

Existing single storey housing develop 3 sty 
shophouse typology with ‘Water Capture’ 
covered walkway-balcony infrastructure  

37

Rail under-
crossing

High order access intersection 
as location for higher 
order public facilities

Water detention plaza/
amphitheatre space 

along Govan Mbeki Rd

3 Sty Shop-Houses to line 
Duinefontein Rd (Grd Flr shops-

food outlets, housing above)

- as viewed from lotus park river walk looking south 



- as viewed from steve biko street looking west to govan mbeki rd
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Steve Biko Str

Lotus Park Water Walk  
NMT route forms part of 

accessibility surface.    

Steve Biko Square 

Railway  Urban agriculture: 
allotments line rail

Water detention plaza/
amphitheatre space 
along Govan Mbeki Rd

New buildings  to define  water plaza 
space, terminate axis, form gateway 

entrance to stormwater park

Small Holdings, 
& allotments
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Orchard plaza/farmers 
market/recycing market

High order access intersection 
location for higher order 

public facilities

Small Holdings and allotments 
with sports, recreation fields

Lotus Park Water Walk  NMT route 
as part of accessibility surface.    

Existing school with multi-purpose field

Existing school 
with multi-purpose 
public open space

Water detention plaza/
amphitheatre space 

along Govan Mbeki Rd

Events & 
Detention Park 

- looking north up duinefontein rd



- looking east along govan mbeki rd 
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Steve Biko Square Orchard plaza/farmers 
market/recycing market

Gateway buildings define 
entrance to small holdings, 
Philippi Horticultural Area

Small Holdings, 
allotments with sports, 

recreation fields

Edith Stephens Wetland extended to 
include Stormwater Re-use Park 

Lotus Park Water 
Walk  NMT route
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Water capture infrastructure as boulevard 

41

10.4	 ‘inflow’: local water capture in detail



Water capture infrastructure as local street 

3d Section through street showing water 
collection infrastructure: Water collected from 
roofs, into biofiltration planters that form seat-
walls. Swales carry all run-off  to biofiltration 
polders for infiltration into aquifer.

42



InFlow: Spatially Integrating Local Water Capture into Gugulethu and surrounds, Cape Town  

An ‘Inflow’ approach that incorporates the surface water 
systems (including stormwater) as part of an ‘accessibility 
surface’, provides a suitable basis for structurally and spatially 
integrating local water capture into settlement. 
Furthermore it addresses the problem of barriers of flow that 
spatially segregate and reduce accessibility.  
It does this by providing a geometry of points and lines that 
form part of a hierarchical system in which ‘different levels 
of access’ create ‘different types of opportunities’(Dewar, 
2015:240) allowing within it, a gradation from very public to 
private spaces.  
‘Inflow’ therefore creates the opportunities for stopping or 
pause moments that allow for permeability and improved 
access to various opportunity by providing seams that stitch 
across the existing ‘barriers of flow’.  

11.0	inflow : the conclusion
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Lotus Park Water Walk Events & detention park at railway undercrossing

Duinefontein boulevard looking south Duinefontein blvd farmers & recycling market 

A world envisaged

water plaza & performance space along Govan Mbeki Rd
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