Water quality across a complex catchment: interacting influences of geology, land use and longitudinal position
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Management of large ‘real’ catchments is often difficult due to their complicated mix of land use, climate and geology, and the nature of the issues involved.  For example, water quality is expected to vary widely across parts of such catchments, but areas of special value downstream, or off the coast, will usually be influenced by the interaction of multiple and contrasting subcatchments upstream.  Efforts to prioritise management action require an understanding of catchment-wide patterns of water quality, as well as an understanding of the effects of mixing of water from the different subcatchments.

Over the last year we have been measuring water quality monthly at 23 sites across the Motueka River catchment as part of the Motueka integrated catchment management (ICM) program.  Site selection aimed to cover the variety of geological types (ultramafic, Moutere gravels, Separation Point granites, karst), land uses (native forest, production forest, mixed agriculture, dairying, horticulture) and stream sizes found throughout the catchment.  

Preliminary analyses of the results have shown marked differences among sites.  Some variables (e.g. conductivity) appear to be primarily linked with geology, some (e.g. bacteria, nutrients) are related primarily with land use, and others (e.g. temperature, suspended sediment, water clarity) are strongly controlled by both geology and land use.  Longitudinal patterns in response to changing proportions of the catchment in different landuse and/or geology are also evident.

Results have been presented to the research program’s community reference group – a touchstone group comprising a variety of local residents from the catchment.  Concern over high bacteria levels at one site has led to discussions between landowners and the council regarding future land management options.  

