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Volcanic Islands Example: Western Savai’'i Island, Samoa
Volcanic islands of the Hawaiian type often show se- OBJECTIVES OF STUDY

, _ , > » highly permeable volcanic rocks (no surface water),
condary sheeted intrusions (dikes) of low permeability secondary sheeted dike intrusions, coastal reefs

which cause separationinto hydraulic compartments o cinitation: highlands 6000, coast 3000 mm/a Physical and numerical models to assess
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Source: USGS, Pacific Islands Water Science Center

The coastline is often rimmed by a coral reef (fringing
reef) made of porous limestone which acts as a cap
rock for the even more permeable volcanic rocks.

Source: worldatlas.com

Sandtank experiments
Volcanic dike Fringing reef Overwash

suction pump saltwater recharge drips , 0.62m 1 suction pump saltwater recharge drips 0.74m | 16 drips all used Tof
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Dike = plasticine wall in homogeneous sand aquifer Reef =fine sand cap on top of medium sand aquifer
» increased vertical flow components » focused freshwater outflow below reef Initial: horizontal flow of saline water on top of freshwater
» conserved saline water “behind” the dike » submarine springs » strong 3D effects in sandtank (5 cm width)
» numerical 2D model not applicable
hass concentration ME?%gt?T?ncueﬂnljrgajiun
o o » fringing reef:. large freshwater volumes discharge
2o s as submarine springs at the bottom of the reef
23500 23600 » dikes: volcanic dike intrusions strongly influence
m o200 B 1o head distribution, increase vertical flow component
—p —E and may conserve saline water "behind” the dike
(Dix o omrs o Ay R » overwash: strong 3D effects in physical model,
i m 2D numerical model not applicable
Position of the interface as a function of recharge T 40 Position of the interface as a function of recharge T GENERAL
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2 £ E » fringing reefs and dikes need to be included when
20 3 Z studying freshwater lenses on volcanic islands of
o z the Hawaiian type
s » storm surge overwash (saline water on top of fresh
S B I M AT S .5 W BG 80 &0 S5 o 0w » water) needs numerical models in 3D, more experi-
Sy i mental work needed as benchmark for numerical
rnstmeddta TLame - emaimadatazaTne g, nhygical models and numerical simulations of interface geometry show models
=Numerical model atq =1.21m/d =Numerical model at q =3.70m/d .
® Physical model at q = 2.69m/d A Physical model at q = 4.90m/d gOOd flt for a” reCharge rates
=Numerical model at q = 2.69m/d =Numerical at q =4.90m/d > Slig ht diﬁerences Can be attributed to Iimited Observational aCCU racy The TESUH:S presented were elaborated N the framework Of

the BGR project FLIN (Freshwater Lens Investigations)




