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Previous data

New data:

● 1 layer model (Scott Wilson 2012)
● Steady state
● Piezo survey
● Spot readings

● 5 high frequency monitoring 
bores

Goal:
● Make Scott’s model transient



Large drop between 
the lake and the 
groundwater



“My data is…         
…problematic”

10m drop within 1km of 
the lake but almost no 
change in amplitude



The 1 layer model couldn’t match the data → hair loss



Back to glacial geomorphology









The model 
fits !



Key prediction:  Lake can become disconnected from 
the groundwater leading to low groundwater levels

What level? →
327.6 - 338 m msl



The end? → Nope, new (old) data appears!

This data was unknown to KSL, LAL, 
& ORC.  It seems to have been lost 
when the Ministry of Works and 
Development was dissolved 





What level?:
Previously→

327.6 - 338 m msl
Now →

330-332 m msl



How does the 
model do?



How does the 
model do?



How does the 
model do?



Conclusions

● There’s a freaking underground waterfall happening in Otago!

● Important for Lake Hawea management.

● There is still some value in deterministic modelling.

● We really need to consider uncertainties in our structure as well as our 
parameterisation.

● Data stewardship is an essential part of resource management, and it must 
be able to survive generational turnover in practitioners and even 
organisations.

○ Scientific programming can help here → provides links between data and information.



My personal soapbox
● Lets move to modelling 

being more than just some 
modflow files.

● Include data and code.

● Open access (hopefully).

● Stewardship. 

● “git philosophy”.

● As an industry we need to 
upskill!


