
Construction of an Interactive Web Map of City of Cape Town
Surface Water Quality Monitoring Data Using R and Leaflet

Introduction
This interactive map began as a 
response to interest shown by 
members of the Friends of the 
Silvermine Nature Area in the 
water quality of the Silvermine 
River in the Cape Peninsula: 
The City of Cape Town had 
adopted an open data policy in 
December 2020, making data 
available in a machine-readable 
format, free of charge, and 
without any restrictions on use 
or reuse. 
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Methods

Data extraction: The first steps 
in preparing the data are 
manual: downloading the 
compressed data files in 
comma-separated spreadsheet 
format (CSV) and unzipping 
them in a local directory.
An R script, cct_inland_water.R, 
(available from the author on 
request) then handles the input 
of data, checking for out-of-
range values, consolidating 
geographical information and 
creating two consistent data 
frames, one for chemistry and 
one for microbiology.

Interactive map: The software 
uses the packages leaflet and 
htmlwidgets to create the 
graphical interface: a map with 
Open Streetmap in the 
background, showing colour-
coded markers at each 
monitoring site. Colour-coding 
is deliberately vague, because 
the quality of the water is user-
dependent, so the assessment 
will depend on the context.

Features of the map: Clicking 
on a marker provides the user 
with a tiny infographic that has 
links to more detailed time 
series plots, pre-generated 
using ggplot2. Users can thus 
see an overview of water 
quality in streams and wetlands 
in the City of Cape Town area, 
focus on systems of interest, 
examine the water quality at 
individual sites, or compare 
several sites in a river system. 

Insights provided by the map: 
Views of the data at different scales and detail 
provide insights into spatial and temporal 
distributions of pollution levels. The system 
also aids comparison with features on the 
map, such as potential pollution sources, to 
provide further insights. 
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Silvermine River system: 
°C: Temperature records show the expected 
seasonal changes.
O2: Oxygen follows a seasonal pattern at the 
two upstream sites, SIL02 and SIL04, while 
showing signs of depletion at the most 
downstream site, between the wetlands and 
the estuary. 
EC: Salinity is noticeably higher at the 
downstream site, SIL06, where the marine 
influence is greater. 
pH: Upstream, the pH is low, as is natural for 
mountain streams in the Western Cape.
NH4 NO3: Dissolved inorganic nitrogen is well 
within limits. 
PO4: Dissolved phosphate shows occasional 
spikes (as does Escherichia coli, not plotted in 
detail here).
COD: Few results

All in all, the Silvermine River is in a good 
condition for an urban stream and stands out 
when compared with other surface waters in 
Cape Town.

The City of Cape Town has an Open Data Policy whereby these inland water quality sample result datasets are 
made available on their website:

1. Escherichia coli (E.coli) as raw data and in a report sent to the Water and Sanitation Portfolio Committee -
e.g. the September 2022 E. coli report).

2. Chlorophyll a, Microcystin toxins, Ammonia, Unionised Ammonia, Chemical Oxygen Demand (COD), 
Conductivity, Dissolved Oxygen, Sum of Nitrate and Nitrite, Ortho-phosphate, Oxygen Saturation, pH, 
Suspended Solids and Temperature data.

3. The inland water quality sample point positions.

See the City of Cape Town website for further details, for example Frequently Asked Questions.
The computer program that generates the maps above processes the tables of results to make them more 
accessible.
The colour-coding arbitrarily groups water into three vaguely-named classes, allowing you to quickly home into 
areas of interest. Click on a site to see a box with short summary of the status, then click in the box to see the 
individual sample results plotted against time.
Note that these results are made available so that you can better understand the ambient quality of Cape Town's 
inland waters. The vague names of the classes are deliberate, because more information about a water body 
would be needed for a true assessment.
A river or lake is dynamic and ever-changing, so these results tell you things about the water at distinct 
moments in the past, and do not necessarily explain what the water is like today, and certainly not what it will be 
like tomorrow.
The City of Cape Town does not warrant or guarantee the quality or accuracy of the data accessed, extracted or 
used from their site.

See also: 
Cheng et al. 2023 Create Interactive Web 
Maps with the JavaScript 'Leaflet' Library.
City of Cape Town 2020 Open Data Policy 
(Policy Number 27781).
Silvermine River catchment website 
https://www.riv.co.za/sm/cct.html

Conclusions: 
The interactive mapping system helps users to make sense of an 
otherwise overwhelming dataset comprising about 19 000 
observations at 186 sites.
Views of the data at different scales and detail provide insights into 
spatial and temporal distributions of pollution levels.
The open data policy of the City of Cape Town is commendable, in 
providing information that the residents of the City can use to 
better understand their interactions with their environment.

Room for improvement:
The application works best on a computer 
screen, with a fast network connection: in 
practice, most users will have a small 
cellphone, with limited data download 
capacity. Presenting the information in a 
confined space will be an interesting 
challenge!
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