Tool-kits for the sustainable management of Ghana’s riverine biodiversity
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Indicator 1: Percentage of catchment still covered in natural/semi-natural vegetation 

Rationale 

The vegetation cover of the catchment has a significant impact on the rivers within the catchment. The main areas where vegetation strongly influences riverine ecosystems are hydrology and sediment delivery. Urban, industrial and agricultural landuse can also act as an indicator of the delivery of pollutants to rivers. For instance, significant agricultural landuse can be an indicator of the likelihood of pollution from agrochemicals (fertiliser, pesticides, herbicides). Forest and savannah landscapes normally have low inputs of agrochemicals and hence pollutant delivery to rivers.

Where the landuse is changed from forest to agricultural, industrial or urban this will influence hydrology by increasing runoff and creating higher, shorter duration flood peaks. This is as a result of the generally higher evapotranspiration (Chappell, 2005) and infiltration capacity of forest and savannah ecosystems. Where the natural vegetation is forest, it has a higher evapotranspiration relative to other landuses as a result of deeper root structures, higher transpiration of available soil water and canopy interception of precipitation.

Replacing natural forest or savannah cover with agricultural, urban or industrial land will, therefore, generally result in lower evapotranspiration, and hence an increase in total runoff and reduction in the frequency of low flows. However, where forest is replaced with high water demand crops or those requiring irrigation, the effect may be to decrease total catchment runoff and increase the frequency of low flows.  

Giertz et al (2004) demonstrated that the infiltration capacity of savannah and forest soils is significantly higher (1.3 to 3.7 times) than cultivated soils in Benin, resulting in higher surface runoff and rates of soil erosion under cultivated conditions. Permanent vegetation cover also reduces erosion and the transport of sediment to rivers. In particular, intact natural and semi-natural vegetation in riparian areas can create a buffer zone which traps sediment eroded from elsewhere in the catchment. However, preferential pathways for water flow and sediment, such as drainage ditches, can reduce the effectiveness of riparian vegetation as a buffer zone. 

At a regional scale, changes in landuse may also affect total rainfall with greater forest cover increasing rainfall due to its greater rate of evapotranspiration. There is, however, no strong observational evidence for this (Chappell, 2005).

Measurement and Sources of Data

The percentage of the catchment covered by natural or semi natural vegetation can be determined from aerial photographs, maps, satellite images, GIS or hilltop survey.

[Data sources on land use to be completed at workshop]
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