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Issue:
The influence of land use on water allocation from the Motueka River during low flows.

Objective:
Determine the effect of various land cover/land use scenarios on the water balance of the Motueka catchment.

Background:  A raster-based hydrological model has been developed that operates on 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.

Approach:  A computer model that simulates the amount of water flowing down the Motueka river has been developed.  This model has been tested against measured flow data and found to be not performing particularly well during periods of low flows (e.g. the summer months).  The model is being reworked to incorporate saturated groundwater flow in a better manner and change the way that vegetation interacts with the soil water.  This changed model will then be retested and land use scenarios re-evaluated.

Progress:  The model has been used to simulate daily water flow in the Motueka catchment over a ten-year period. Comparison with measured water flows from the same period shows that the model accurately captures the timing and magnitude of seasonal water yields under current land use/land cover conditions but that it has limitations in the low flow periods.  

To better simulate low flows the model structure needs to be re-evaluated, particularly with respect to in-channel processes and shallow groundwater interaction.  This is part of the model verification process.

The land use change scenarios involve running the model with differing configurations of land use and climate to determine the relative influence of these factors.  The land use configuration with respect to future scenarios are based upon consultation with Tasman District Council and other stakeholders (e.g. forestry companies).  The climate scenarios are based on extreme years in the historical record.

A decision will be made after model amendments (for low flow) and consultation with colleagues in objective 3a (sediment sources) to decide whether this modelling approach should be taken forward to include sediment generation or another modelling approach used.  The decision will be based on a short review of alternative methodologies and group discussions.

Outputs & Outcomes:  
· Publish the key results from the scenario modelling in a popular newsletter.  

· Submit a manuscript to a peer-reviewed journal on the technical details of the model and results from the scenario simulations.  

· Provide a recommendation in the form of a short internal report regarding whether or not to proceed with incorporation of sediment generation processes in the current model. 

· A clearer understanding of the relative importance of land-use configurations (past, present, future, and possible) versus climate on water yield from the Motueka River catchment.  [This outcome is based on results from efforts in the 2000-2002 contract plus this contract.].  

· A proven tool that may become a part of a large, integrated system to monitor and predict the effects of land ‘condition’ on coastal productivity, as a consequence of sediment generation and transport.

Future directions:
This work is coming to a natural conclusion.  It seems sensible to wind it up and get results published.  Many of the lessons learned and personnel involved should transfer skills into the IEAS project, in whatever form this might take.  It is important to have an integrated catchment modelling approach being worked on as part of the project integration.  A modelling system that integrates hydrology with marine hydraulics to investigate issues of sediment and nutrient delivery from land to sea is the natural next step.

A small amount of resource might be required to ensure the working is fully written up but this can probably be incorporated into the IEAS budget.
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