Motueka Integrated Catchment Management (ICM) Research Programme

Community Reference Group minutes: 26 April 2004

7.30pm at TDC Meeting Room

Present: Lloyd Faulkner, Gloria Higgins, Elizabeth Martin, Geoff Rowling, Jan Boyd, Alastair Webber, Paul Gillespie, Andrew Fenemor, Tim Davie (Landcare Research, Lincoln)

Apologies: Guthrie Beatson, Margaret Kilvington (Landcare Research), Roger Young (Cawthron), Rob Smith (TDC)

Motueka Catchment modelling of streamflows and effects of land use

Tim Davie gave a presentation on river flows within the Motueka catchment, and the development of two computer models of catchment hydrology which can be run to predict how changes in vegetation cover affect these flows.

Compared to Australia’s Murray River for example, where dams and extraction remove about 50% of the mean flow, the Motueka mean flows aren’t affected much by extraction.  The average river flow generated by each subcatchment (‘specific discharge’ in flow per square kilometre of catchment) depends primarily on geology and annual rainfall.

Tim described the DHVSM model which calculates a water balance (rainfall partitioned into runoff, evapotranspiration, and infiltration) across the years for 30 x 30 metre grid cells covering the whole Motueka catchment.   DHVSM simulated annual river flows well.  Accurate results depend on having an accurate pattern of rainfalls across the hills and mountains of the catchment, but there are limited raingauges – a new one is to be installed in the upper Motueka headwaters.

The second model is SWAT (Soil Water Analysis Tool) which uses a simpler set of equations (Hydrological Response Units instead of grid cells).  SWAT slightly underpredicted annual yields but matched patterns of high and low flow quite well.

Satellite imagery provides land cover data for the catchment from 1996 to input into the models.  River flows predicted with this ‘current’ land cover were compared with those from ‘prehistoric’ land cover (which would have been mainly beech forest) and a third scenario of maximum potential land cover under pine trees.  Alastair commented that more pines are being planted in the Baton area by private landowners so the effects of pine cover would be increasing there.

The two models when properly calibrated predict that there would have been lower mean annual flows prehistorically and slightly lower under maximum pine cover.  The DHVSM model showed lower flows for prehistoric cover than maximum pine cover.  Jan observed how much drier a pine forest is even when next to a beech forest.  Gloria asked if faster growing pines used more water – the main mechanism for water loss by pines is rainfall being intercepted by their branches and needles so maximum reductions in streamflow and groundwater recharge occur when the pine forest canopy is closed.  Lloyd and Jan asked about the soil moisture and transpiration monitoring at Donald Creek in the Tadmor (Big Bush) and Tim said some results were published in the 1990s.  Geoff doubted the validity of the models without good data for calibration.  Jan said she knew that flows from upper Donald Creek had been modelled.

Tim asked CRG members their perceptions of how flood frequency has changed over the years they’ve lived in the catchment.  Lloyd said floods aren’t crossing the river beaches as often; the last decent flood at Tapawera was 1986.  His Tapawera lower terrace land was flooded three times in the 1970s.  Liz said the last time the lower Motueka berms were covered was about 1993 – they previously had to move their orchard irrigation pump away from flood waters regularly during summer.  Gloria thought that improved logging practices have stopped the waves of sediment-laden water seen at North’s Bridge.  Jan thought that there has been less snow to melt as well, when spring rains have combined with snowmelt.  Tim showed some flood statistics for Woodstock showing some apparent (but maybe not statistically significant) reductions in the size of floods from the 1970s to 1980s to 1990-2004.  Andrew commented that NIWA climatologists were now talking about a ‘climate shift’ returning us to the weather patterns of the 1970s – more flooding?

Research on groundwater recharge and flows in the upper Motueka

Tim outlined research under way to develop a computer model of groundwater flows in the Upper Motueka.  The work is being carried out with the Institute of Geological and Nuclear Sciences and with TDC, and incorporates results of well drilling, groundwater level monitoring, gaugings of flow losses from the rivers to/from groundwater, pump testing of wells to determine permeabilities of the gravels, assessments of soil moisture movement to estimate the amount of rainfall infiltrating into groundwater, isotope analysis of groundwater age and source and (whew) more still.

Water allocation limits for upper Motueka catchments

Andrew then summarised some work he has completed for TDC on setting water allocation limits and rationing trigger flows for upper Motueka subcatchments (Motupiko, Tadmor, Wangapeka, Tapawera Plains).  The limits combine assessments of river low flows (as most extractions are for summer irrigation), groundwater availability, instream values such as fisheries in each river, and the allocation caps prescribed under the Motueka Water Conservation Order.  Andrew’s recommendations were largely adopted by TDC to resolve submissions on the Tasman Resource Management Plan (Part V).  Geoff observed how lucky he is to have a dam on his Moutere orchard, given the stresses of coping with having water allocations cut back by the TDC’s standard 35% in a 10 year drought.  Discussion concluded on groundwater flow rates and age dating, as well as Andrew and Mike Krausse’s proposed research on the costs and benefits of the Hope Diversion water augmentation scheme into the Tadmor.

The meeting concluded around 9.15pm with Andrew thanking to everyone for coming.

