Tool-kits for the sustainable management of Ghana’s riverine biodiversity
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Indicator 2:

Change in hydrology measured as run-off per km2 of catchment

Rationale 

The hydrology of river catchments has a significant impact on riverine and riparian ecosystems. Changes to the hydrology can result from climate change or regulation of river flows as a result of dam construction or water abstractions and discharges. These changes can have negative effects on instream and riparian ecology (Petts, 1984). 

For instream ecology, changes to the timing and frequency of flows can have a negative impact by altering habitat availability and quality for fish, invertebrates and plants. These habitat requirements vary for different species and lifestages with some lifestages being particularly sensitive to physical habitat changes.

A reduction in the frequency and magnitude of high flows can affect the timing of ecological processes such as fish spawning and migration and limit access to the floodplain for species which move into the floodplain for parts of their life cycles. Changes to frequency and magnitude of high flow events can also alter the disturbance regime of riparian vegetation and result in changes to the plant communities towards more flood intolerant species and a loss of overall catchment species diversity (Deiller et al., 2001; World Commission on Dams, 2000).

Sediment transport is largely driven by high flow events and changes to their frequency and magnitude can alter channel geomorphology with a lower frequency causing increased siltation which can affect key life stages for certain species, such as fish spawning and hatching.

Dam construction will alter the magnitude and timing of flows while abstractions and discharges will affect the total quantity of flow.  Indicator 3 (number of dams upstream of site) acts as an indicator of changes to the frequency, timing and magnitude of high and low flow events while Indicator 2 (Change in hydrology measured as run-off per km2 of catchment) acts as an indicator of the changes to the ecosystem due to changes in total flow.

Measurement 

For gauged catchments, this indicator can be quantified by calculating percentage difference between the current total annual flow from the catchment and the historical value. The current average should be taken over a 10 year period to account for inter-annual variability, with earlier data being used to calculate the historical average. If significant changes have occurred in the catchment to landuse or hydrology (e.g. dam construction) over the duration of the flow record then the historical average flow should be calculated using data from before these changes took place.

If there are no flow records for the catchment then this indicator can be estimated using data for neighbouring catchments with similar geology and topography, correcting for differences in total rainfall.

Sources of Data

Data are available from the Water Resource Commission to calculate this indicator. 

[To be clarified at the workshop what data are available]
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