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Saltwater Intrusion Simplified



Sea-level Rise & Lateral Intrusion



A Simple Model
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Sea-Level Rise & Lateral Intrusion
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What the model represents

SEA WALL



Overtopping not represented



Is overtopping likely to happen?

Sea-Level

ʲ

t˄rans

t˄rans = horizontal component of shoreline migration inland

a˄dv = maximum horizontal rate of advection of the wedge*  

a˄dv

* Due to the pressure perturbation associated with sea level rise (Kooi et al.,2000)



t˄rans 

t˄rans = SLR / tan ̡

SLR = Rate of sea-level rise
ʲ Ґ ŀƴƎƭŜ ƻŦ ǎƭƻǇŜ

(Kooi et al., 2000)



a˄dv

a˄dv = (k/n˃ ) śeagtan̡

k = permeability
n = porosity
˃ Ґ ǾƛǎŎƻǎƛǘȅ

śea= density of saltwater
g = gravity
ʲ Ґ ŀƴƎƭŜ ƻŦ ǎƭƻǇŜ

(Kooi et al., 2000)



t˄rans  vs. a˄dv

ɜ= t˄rans / a˄dv = n˃ SLR/ḱseagtan2ʲ

ɜ<= 1 implies t˄rans <= ˄ adv and therefore NOovertopping 

ɜ>1 implies t˄rans > ˄ adv and therefore overtopping  

(Kooi et al., 2000)
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Overtopping & Vertical Intrusion

New Sea-Level

t˄rans

a˄dv

ɜ>>1  & t˄rans >> ˄ adv

x



DIFFERENCES

Kooi et al, 2000

Fine silty-sand aquifers

One slope 0.05o

Max SLR 1mm/yr

Geological Timescales

Tariq, 2009

Coarse sand aquifers K

Range of slopes  0o 5o

Range of SLR 5 15 mm/yr

Max 100 ς200 years



Investigation Step 1

IS THIS VALID AT CURRENT RATES OF SEA-LEVEL RISE?



Method


