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Location 
of Area



Key Aspects
• Inland alluvial valley – suitable for agriculture
• Water currently fully allocated
• Gravel aquifer shallow (~10 m) and highly 

connected to rivers – river is a key driver
• Conservation order for ecological/flow 

protection
• Key is understanding nature of river aquifer 

connectivity and dynamics in 3D both for better 
water management and ecological protection



Upper Motueka Valley



Good Data – Is Key!!!!
• Hydrogeology
• Aquifer hydraulic properties
• Piezometric data/including long term 

groundwater level data
• River cross section, flow data and pattern –

including side rivers
• Abstraction Information – including location
• Soils and Climate data – including hillslope
• Ecological information - temperature



Geology/Flow/Recharge



The Tool – River/Aquifer Interaction Model
• 3D adaptive finite 

element transient 
groundwater-river 
interaction model

• Finite element – offers 
advantages in this 
situation

• Model can simulate 
the interaction 
between shallow 
aquifer and river

• Software – FEFLOW
• Model Structure 2D 

view



3D view of ground elevation structure from the bottom of 
the aquifer with aquifer discretisation by finite element 

mesh

Motupiko River

Motueka River

Motueka River

Tadmore

River



Calibration

• Calibrated using 5 
groundwater 
monitoring wells

• Transient model using 
daily time step

• Eg model calibration 
and evaluation at Vue 
Mount – below 
Tapawera Bridge
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Linking 3D Modelling to ecology

Instream ecology

River temperature 
data

GW mixing model

FEFLOW 3-D numerical 
GW-surface water 
interaction  model

River 
recharge/discharge info
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• Predicting loss and gain in reaches

River loss

River gain



Links

• Model identified gaining and losing 
stretches

• Temperature loggers installed
- in river
- nearby bore 
- spring fed stream

• Temperature logging of spring and 
groundwater to characterise groundwater  
input to reaches



Location of 
temperature 

loggers
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Temperature Variations



Tadmor (gain) vs. Tapawera Bridge (loss)
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Temp & Trout Preference



Trout Growth Model

   End weight (g) 

Age 
class 

Start 
weight 

(g)  
ICM1 

(gaining)
ICM3 

(losing) 
ICM4 

(gaining)
ICM5 

(losing) 

ICM7 
(Hinetai 
Spring) 

0+ 5.1  48.85 48.58 50.06 49.85 93.76 
1+ 55.0  197.87 197.18 201.07 200.52 306.75 

 

Modelled brown trout growth potential for the period 1 
February 2006 – 31 January 2007



Longitudinal surveys

Backwater

River: 20.9ºC, 133 μS/cm, 11.31 mg/l (126% sat)

Springs: 17.3ºC, 107 μS/cm, 9.2 mg/l (96% sat)





Backwater

River: 20.5ºC, 132 μS/cm, 10.39 mg/l (114.8% sat)

Springs: 17.0ºC, 132 μS/cm, 4.9 – 8.5 mg/l (56-
88% sat)





Summary

• Model informs site choice – for ecological 
monitoring

• Temperature data gathered has been able 
to be fed back into mixing model -
percentage of contribution

• Whilst backwater areas are better areas, 
they are too small for trout refuges

• Hinetai Spring creek is likely to be refuge 
for trout where it enters Motueka River
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