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Using the Google Gapminder motion chart gadget to visualise long-term chloride-to-sulphate ratios in South African rivers
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Method

Extract water quality data from the WMS database and flow 
data from the Hydstra database. Calculate annual means 
and transfer to a Google Docs spreadsheet 
(http://spreadsheets.google.com) with the columns: Site, 
Year, Variable1, Variable2, etc. Insert a Motion Chart and 
set the range to include all data. Assign the variables as 
shown in the annotated “Anatomy of Gapminder” screenshot 
below.
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Aims

Investigate the long-term changes in South African rivers of 
the ratios of ions expressed as annual means.

Test the Motion Chart gadget developed to do Gapminder 
analysis as demonstrated by Hans Rosling in his 2007 
presentation at TED (Technology, Entertainment, Design -
http://www.ted.com ).
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Results

The technology is essentially interactive, and the schematic 
map on the right shows just one possible combination of 
log10 Cl against log10 SO4 with time trails, for each site where 
long-term data were available.
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Discussion

The graphs show an at-a-glance view of 
how the ratio of chloride to sulphate 
changes in South Africa. The more saline 
Breë and Great Fish rivers stand out 
clearly and appear to have a constant 
straight-line ratio of chloride to sulphate. 
The sites on the Crocodile and Limpopo 
rivers have a lower salinity but chloride 
remains constant while sulphate varies 
with time. The ratios at sites with low 
salinity, such as in the upper Thukela 
catchment, appear to fluctuate wildly 
because of the log scale on the axes.

This type of display is meant to be used 
interactively and the representation here 
suggests the potential use of the 
method. The most distracting aspect is 
the colour coding for regional 
distribution: the original Gapminder had 
an overview map module where linking 
the spatial information to coloured 
patches on a map made more sense. 
Users can choose to colour-code by a 
more sensible variable, e.g. flow or TDS.
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Conclusion

At most long-term monitoring sites in South Africa, the ratio of mean 
annual log chloride to log sulphate does not appear to vary widely. 
Exceptions are in the Crocodile and Olifants systems.

The motion chart interactive visualisation system allows the user to 
perform rapid screening of large multivariate time-series data sets 
for patterns that warrant closer investigation of the raw data.
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