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Talk outline

New Zealand SeaRise platform – Updated projections for NZ

Groundwater, sea level rise and modelling uncertainty

Mapping New Zealand’s groundwater resources

Groundwater – A hidden asset

Threats to our groundwater systems
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How important is our groundwater resource?

Photo: M. Low, GNS

Estimated80% of annual river flow volume comes from groundwater

Critical for sustaining surface aquatic ecosystems and mahinga kai

Approx. 40% of New Zealanders depend on groundwater for drinking

Irrigation from groundwater contributes an estimated $2B/year to the economy

A hidden asset
The social, cultural, economic and environmental value of groundwater

Groundwater may be more resilient than surface water (e.g., droughts)  
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Groundwater vulnerability
What are the main stresses on our groundwater systems? 
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National scale data:
• Consistent datasets
• Consistent boundary conditions

Decision support tools:
• Models designed to answer specific 

management questions at the 
appropriate scale

• Scripted for consistent, repeatable, rapid 
model development

National scale models
• Consistent input
• National policy context
• Inform local models

Simulate areas of interest
Informed by national model
• Identify critical areas 
• Ask specific questions
• Update information

C(t) = Co(t) e-λt

Refine process representation
• Local processes
• History match (calibrate) to 

locally available data
• Extension to other areas

National model of groundwater flow
Modelling across scales

Wes Kitlasten GNS Science
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Updated Sea Level Rise projections
+ Vertical Land Movement (VLM)
for every 2km of NZ coastline

Graphical User Interface (GUI) to
interrogate local projections,
example location (Bluff) 

NZ Sea Rise 
Explore location specific sea level rise projections 

SSP5-8.5 (median)

SSP2-4.5 (median)

SSP1-1.9 (median)

https://www.searise.nz/

https://www.searise.nz/
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Groundwater and sea level rise
How might sea level rise affect our communities? 

20802010 2020 2030 2040 2050 2060 2070Time

+ Inundation by 
surface floodwater

Health issues?
Insurability of housing?

Stranded assets?
Loss of crops?
Remobilisation of contaminants?

Inundation by groundwater

Individual rainfall events
(e.g., 1-in-10 year event) 

Ground level 

Simon Cox GNS Science
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Decision-support modelling
Uncertainty in sea level driven groundwater hazard

Brioch Hemmings GNS Science
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Scanning the subsurface
How do we ‘see’ our groundwater systems?

Low High
Conductivity

Geophysics takes our subsurface knowledge from drillholes (a 
join the dots picture) into a 3D continuous image like an x-ray

0 m 10 km

0 m

300 m

Aquifer?
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How important is our groundwater resource?
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Safeguard our annual river baseflows from groundwater

Protect groundwater dependent aquatic ecosystems

Sustain New Zealand’s groundwater dependent freshwater supply

Reduce uncertainty and protect New Zealand’s economy ($2B/year)

Why we do what we do…
Use, value and protect our groundwater systems for future generations

Improve resilience to climate change (e.g., droughts)  
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Questions?
Some publications below
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