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A three-dimensional groundwater flow model is currently being developed for the Upper Motueka area (the Motueka River catchment upstream of the Wangapeka Catchment confluence).  A steady state version of this model has been used to predict where the river loses and gains water from the groundwater.  Cold upwelling groundwater could provide important refuges for fish and other aquatic life during low flows in summer when temperatures are known to exceed guidelines for ecosystem health.  In the past 10 months, temperature has been continuously monitored in two gaining and three losing reaches within the modelled reach to determine whether interaction between the river and underlying groundwater influences thermal patterns within the river.  We have also deployed loggers in a nearby spring-fed creek and groundwater bore.  
The temperature regimes of gaining and losing reaches were very similar, indicating little broad-scale impact of groundwater inputs to the river.  The only possible effect was slightly lower daily maximum temperatures (<2ºC) in one of the gaining reaches near the mouth of the Tadmor River.  Whilst such a difference is unlikely to be ecologically significant, it does allow for estimation of the volume of groundwater discharge to the river at this point.  A simple mixing model estimates that groundwater contributes between 10-25% of the discharge in the river at this point, which could be as much as 0.5 cumecs.  This is slightly lower than the 30% gain over this reach from the stream gaugings for this reach, but suggests that upwelling may be quite localised.
