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The Motueka River catchment, in the Tasman District, is the subject of a multi-disciplinary research effort to improve management of land and water resources (see http://icm.landcare.cri.nz). One of the issues being investigated is the effect of land-use change on the availability of water to support a variety of productive and non-productive uses of the land, e.g., forestry, horticulture, and both native Galaxiid and recreational trout fisheries). Availability of water is a critical issue in this region, where summer water shortages are a perennial problem.  To provide a context for discussion of this issue, we are developing a spatially-explicit, but computationally simple, catchment water balance model to examine the influences of  several different land use/land cover scenarios on seasonal water yield.  The focus of our work is not on the model itself, a number of different models could be used for this purpose.  Rather our focus is to develop an evaluation tool that is simple and readily defensible and whose output can be used to inform and guide discussions among stakeholders.  

The model has a very simple structure, relies on a minimum number of assumptions, and utilises existing spatial data layers.  The model is raster-based and uses a daily time step.  It is driven by daily rainfall and potential evapotranspiration data, a digital elevation model (DEM), land cover, and soil characteristics (depth and hydraulic conductivity).   At every timestep, the model interpolates the data from seven rain stations in the catchment to form a daily rain surface. Land cover, taken from the high-resolution Land Cover Data Base, drives canopy interception and transpiration. Soil information (depth and saturated hydraulic conductivity) is derived from the New Zealand Land Resource Inventory. The DEM has been used to generate flow direction and slope layers at a 25m resolution.  The model reasonably simulates daily water flow over a ten-year period and accurately captures the timing and magnitude of seasonal water yields under current land use/land cover conditions.  These results are accomplished with very little “tuning” of free parameters; only hydraulic conductivity has been adjusted to provide an acceptable storm flow recession curve.  Otherwise, the model relies entirely on independent data sets (e.g., rainfall and land cover) and on processes whose characteristics and parameter values are known.  Thus, the model works from “first principles” and the results are relatively free of preconceived user expectations. 

As currently configured, the model appears to adequately simulate the effects of current land use and land cover on seasonal water yield.  Our next step will be to simulate the effect of a variety of past and future land use/land cover scenarios, under a variety of reasonable climate conditions.  The outputs from these scenarios will be used to provide a context in which to compare the relative importance of land use/land cover versus climate on availability of water for both productive and non-productive uses.  

