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Aim

ñTo improve the conceptualizationof Adelaideôs 

groundwater systemò

- Study impacts of current - future extraction and CC. 

- Key outcome: upgraded and improved 

groundwater model for predicting scenarios and 

uncertainties.
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Issues

Potential adverse effects of

ÅGroundwater 

extraction/injection

ÅSea water intrusion, 

brines; salinity

ÅSea water level change

ÅClimate change

Adelaide Plains: 1700 km2

(courtesy DEWNR)
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Groundwater 
Flow and Salinity

ÅGroundwater salinity 

below 1000 mg/L reflects 

the flow paths from the 

recharge areas.
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ÅNewest geological information

ÅDrilling of new nested observation wells

ÅCoring of aquitard; isotope transport modelling

ÅGroundwater chemistry and age 
(14C, He, 39Ar)

ÅGroundwater level data

ÅSalinity data

ÅRecharge: Chloride Mass Balance; 
Gaugings; P-ET remote sensing

ÅGeophysics wireline logging 

ÅTransmissivitytidal method

Numerical groundwater flow 
and transport modelling 

ABC_groundwater.mp4
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Key Uncertainties

Flow Across Fault
Leakage Between Aquifers
Seawater Interface
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Quaternary Aquifers

Basement Rocks
Tertiary Aquifers (T1, T2)

Munno Para Clay

Munno Para Clay
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North Adelaide Plains (NAP) transect ςyears BP-

~ 1 m/y
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ÅBlue (lower salinity) suggests 
potential creek infiltration 
compared to orange areas 
(higher salinity)

ÅGauging of western draining 
creeks to characterize and 
quantify such exchange

Groundwater ςSurface 
Water Exchange
Recharge?
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above fault
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immediately above fault
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Inter-aquifer leakage
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Pumping induced 
concentration decrease? 

Flux < 1 
mm yr-1ÅVery low leakage rates

ïHelium shows diffusive profile

ïNo evidence of advection

ÅTransient conditions
ïHigh He in Munno Para a relic of 

previous hydrological conditions

ïChange may be pumping induced

ïChange is <100 years ago

Site 13 ςGillman
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Tidal gauge data from Church and White, 2006
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Deep seated 
brines?
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- MODFLOW-NWT
- 1,000 m grid resolution (40x76 cells)
- 10 layers
- 12 HU of constant properties

Regional Groundwater Flow Model

Demand Driven Research ςResearch Informing Policy 

1900 1950 2013 2100

Historical
Steady-State

(pre-development)

Historical
Transient

(pre-development)

Historical
Transient

(development)

Future
Transient

(scenarios)

Monthly stress-periods

Current

Regional Groundwater Flow Model
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Calibration: Data Opportunities
Groundwater levels

Å 51,912 observations within the domain 
since 1900

Å From 4791 wells
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Calibration: Data Opportunities
Groundwater levels

Å 51,912 observations within the domain 
since 1900

Å From 4791 wells

Electrical conductivity (EC)

Å 19,018 observations within the domain 
since 1900

Å From 4,545 wells

Chloride

Å 1,067 observations within the domain 
since 1900

Å From 766 wells

14C

Å 68 observations within the domain since 
1900

Å From 68 wells
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Joint Calibration
Parameters (68)

a (1)
H (1)
C (6)
KH (12)
KV (12)
Ss (12)
Sy (12)

e̒ = Sy

Lh (12)

ThH = 0.1 h L

ThV = 0.01 h L

Coupled simulation

Steady-state flow (<1900)
Transient flow (1900ς2013)
Steady-state Cl transport
Steady-state 14C transport

Results

Groundwater levels
Cl concentrations
14C concentrations

Data

Groundwater levels
Cl concentrations
14C concentrations

Optimisation (PEST)

SVD + Tikhonov
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Regional groundwater modelling
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