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Highlights 
• Stormwater ponds as a Water Sensitive City transition pathway in a developing county. 
• Multi-functionality explored through spatial relationships in GIS. 
• Stormwater ponds can provide biodiversity, water re-use, amenity and flood control functions. 

 

Introduction 
Multi-functional stormwater ponds in Cape Town, South Africa present a potential transition pathway to a  
Water Sensitive City (WSC). The city’s recent drought and associated ‘Day Zero’ crisis, coupled with rapid 
urbanisation - both planned and unplanned - and climate and land use change pressures highlight the need 
to build a WSC. Cape Town relies on conventional centralised water management and planning approaches 
and is a highly unequal and spatially segregated city, with varying levels of access to water services and 
water-related liveability outcomes.  
 
Post-drought, the City of Cape Town Metropolitan Municipality (CCT) has committed to becoming a WSC by 
2040 that makes optimal use of stormwater for “flood control, aquifer recharge, water reuse and 
recreation” in its recent 2020 water strategy (City of Cape Town, 2020). Cape Town has over 500 
stormwater ponds (retention ponds and detention ponds) that present a potential WSC transition pathway. 
The stormwater ponds can provide multiple benefits beyond stormwater management functions such as 
water re-use, water quality improvement and enhanced amenity and biodiversity. Currently, the ponds are 
under-utilised, with ad-hoc planning and decision-making processes often resulting in the co-incidental 
occurrence of multi-benefits and the sub-optimal functioning of the systems. To realise the full suite of 
potential water sensitive benefits of the ponds, strategic planning processes need to occur that account for 
Cape Town’s spatial realities - that is, the biophysical, socio-economic and planning conditions, as well as 
local needs (Kuller et al. 2017).  
 
This paper provides preliminary insights into the potential multi-functionality of Cape Town’s stormwater 
ponds through exploring their spatial relationships with selected spatially explicit data relating to 
biodiversity, water re-use, water quality and amenity in a Geographic Information System (GIS). The 
preliminary insights form part of a study evaluating stormwater pond multi-functionality through a GIS 
Multi-Criteria Decision Analysis with the benefit categories of flood control, water re-use, water quality, 
amenity and biodiversity. 
 

Methodology 
Quantum GIS was used to understand the spatial relationships between the location of Cape Town’s 535 
stormwater ponds and five datasets related to multi-functionality within the framework of a WSC. The CCT 
municipality boundaries formed the study area, and the spatial location and attributes of the stormwater 
ponds were taken from the CCT’s Stormwater Waterbodies dataset, with the ponds illustrated in Figure 1. 
 
The five datasets included (1) Cape Town’s Terrestrial Biodiversity Network (City of Cape Town, n.d.), (2) 
Cape Flats Aquifer boundary (City of Cape Town, n.d.), (3) South African Mean Annual Precipitation (MAP) 
(Bailey & Pitman, 2012) (4) South African National Census of 2011 (Statistics South Africa, 2011), and (5) 
South African National Land-Cover 2018 20 meter resolution (Thompson, 2019). Datasets one to four were 
in vector format while dataset five was in raster format. The QGIS tools of “Select by Location”, “Join 
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Attributes by Location” and “Raster values to ponds” were used to determine the percentage of ponds 
present in each dataset.  
 

Figure 1. The location of the stormwater ponds in Cape Town, South Africa 
 

Results and discussion 
Table 1 indicates the percentage of ponds present for each dataset and the benefit category it relates to, 
providing insights into the potential functions of the ponds. 15% of the stormwater ponds are within 
Critical Biodiversity Areas and Ecological Support Areas, classified by the CCT as “terrestrial features that 
are critical for conserving biodiversity and maintaining ecosystem functioning” (City of Cape Town, 2018), 
indicating these ponds could provide a potential biodiversity function. 41.1% of the ponds are within the 
boundary of the sandy shallow unconfined Cape Flats Aquifer, one of three aquifers in Cape Town. With 
just under half of the ponds present within the aquifer, there is potential for Managed Aquifer Recharge 
and Recovery (MAR&R) via surface infiltration in the ponds.  
 
Table 1. The percentage of ponds present for various datasets and the related benefit category. 

Dataset Percentage of ponds present Benefit category 

Critical Biodiversity Areas and Ecological 
Support Areas (100m buffer) 

15% Biodiversity 

Cape Flats Aquifer 41.1% Water re-use 

Mean Annual Precipitation 
class 

498-597mm 57.0% 

Water re-use, Flood 
control 

598-697mm 15.2% 

398-497mm 14.8% 

298-397mm 5.8% 

698-797mm 5.4% 

1098-1197mm 0.8% 

798-897mm 0.6% 

898-997mm 0.4% 

998-1097mm 0.2% 

Population class 

0-9999 71.7% 

Amenity, Flood 
control 

10000-19999 13.5% 

20000-29999 4.4% 

30000-39999 1.5% 

40000-49999 3.7% 

50000-59999 2.6% 

60000-69999 0.2% 

70000-79999 2.6% 
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The percentage of ponds in the MAP classes provides insights into the amount of rainfall, and in turn 
surface runoff available for MAR&R, with most of the ponds (57%) located in an area with a MAP of 498-
597mm. While the MAP does not show temporal variation and rainfall-runoff processes, there are 
associated implications around which ponds are important for flood control functions. The presence of 
ponds within different population classes also indicates ponds importance for flood control functions, 
showing where risk to life and property is higher. Most of the ponds (71%) are within areas with a 
population class of 0-9999 people. This population dataset has implications for amenity functions and 
issues of access and equity, with a need for blue-green spaces to be strategically developed around 
stormwater ponds with higher densities that allow for access. This is particularly important in Cape Town’s 
under-serviced informal settlements, with the landcover data in Figure 2 providing a means to prioritise 
ponds in informal settlements to provide amenity functions. 
 
Most of the stormwater ponds (52.3%) are located in built-up areas with 5.6% located within informal 
settlements, and the rest located in vegetated or bare areas. Built-up and informal settlement land cover is 
often associated with poor water quality, which has implications for water quality (improvement) and 
amenity functions. For example, poor sanitation and drainage in informal settlements results in 
contaminated stormwater that is likely to limit amenity functions, as well as indicate the need for water 
quality improvement functions of associated stormwater ponds (Armitage, 2011). This has further 
implications for MAR&R via surface infiltration, indicating stormwater ponds that may be unsuitable for 
these purposes as a risk to groundwater quality is posed.  
 

 
Figure 2. Stormwater pond presence in land cover classes 

 

Conclusions and future work 
The spatial relationships between the stormwater ponds and various biophysical, socio-economic and 
planning datasets indicated that there is potential for the ponds to provide biodiversity functions and 
contribute to MAR&R via surface infiltration. The landcover dataset had implications for water quality, as 
well as insights into the ponds suitable for amenity and unsuitable for MAR&R without water quality 
improvement.  The preliminary insights are useful for informing the criteria for a study using a GIS-MCDA to 
evaluate multi-functional stormwater ponds in Cape Town. The GIS-MCDA can guide the process of 
decision making for Water Sensitive City planning in Cape Town.  
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