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Groundwater — A hidden asset
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Groundwater, sea level rise and modelling uncertainty
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Mapping New Zealand’s groundwater resources

- — = E N

7 e
s it £ g S
A SIS

I e :‘.*
e 2 - - D
el 2 s RSP e

GNS Science



A hidden asset

The soclal cultural economic and environmental value of groundwater
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Groundwater vulnerability

What are the main stresses on our groundwater systems?
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BBC environment analyst
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Tough decisions as councillors look
to protect south Dunedin from
flooding




National model of groundwater flow

Modelling across scales

National scale data: Simulate areas of interest Refine process representation

« Consistent datasets Informed by national model « Local processes

e Consistent boundary conditions » ldentify critical areas « History match (calibrate) to
o » Ask specific questions locally available data

» Update information « Extension to other areas

. Recharge (meters per year|

Elevation (meters)

Clt) = C () e

National scale models
« Consistent input

« National policy context
* Inform local models

National MODFLOW 6
with SFR no MVR

Decision support tools:

: * Models designed to answer specific
management questions at the
appropriate scale

» Scripted for consistent, repeatable, rapid
model development
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NZ Sea Rise

Explore location specific sea level rise projections

Ocean is
rising

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)
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4958 Sea Level Rise Predictions by Decade
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This graph shows sea level rise with vertical land movement under potential climate change scenarios (lines) and likelfconfidence intervals (faded colour blocks) for each shared socio-economic

Waitura
Lagoon

pathway (SSP) in this area. NZ SeaRise projections use a baseline of 1995-2014 with a mid-point (zero) at ~2005.
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Groundwater and sea level rise

How might sea level rise affect our communities?
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Health issues?
06 Insurability of housing? ﬂ

05T + Inundation by l
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Inundation by groundwater

!

surface floodwater

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

Ground level

Water table w.r.t. floor level (m)
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Decision-support modelling

Uncertainty in sea level driven groundwater hazard
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Scanning the subsurface

How do we ‘see’ our groundwater systems?
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Why we do what we do...

Use, value and protect our groundwater systems for f
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Questions?

Some publications below

< EGU &t Hydrology and Earth System Sciences
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Research article | @® 13 Dec 2018

Application of an improved global-scale groundwater A
model for water table estimation across New ,'

Zealand I
: C o h

Rogier Westerhoff &4, Paul White, and Gonzalo Miguez-Macho

& frontiers

A > Frontiers in Earth Science > Hydrosphere > Research Topics > Rapid, Reproducible, and Robus...
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Chambers LA, Hemmings B, Cox SC, Moore C, Knowling MJ, Hayley

Journal of Hydrology: Regional Studies

Volume 40, April 2022, 101053

ELSEVIER

Climate change and New Zealand’s
groundwater resources: A methodology to
support adaptation

Frédérique M. Mourot 2 =, Rogier S. Westerhoff, Paul A. White, Stewart G. Cameron

Rapid, Reproducible, and Robust Environmental Modeling for

Decision Support: Worked Examples and Open-Source
Software Tools

K, Rekker J, Mourot FM, Glassey P and Levy R

(2023), Quantifying uncertainty in the temporal disposition of groundwater inundation under sea level rise projections.

Front. Earth Sci. 11:1111065. doi: 10.3389/feart.2023.1111065

Kitlasten W, Moore CR and Hemmings B (2022), Model structure and

ensemble size: Implications for predictions of

groundwater age. Front. Earth Sci. 10:972305. doi: 10.3389/feart.2022.972305



