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Freshwater input
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Wind-driven Flow (with no river input)
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Average Tidal Flow (with no river input)




Net transport after one period (cycle)

Direction of propagation

Net displacement = Stokes drift (covariance between tide and current)

wave phase t/T= 0,000
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Animation taken from GREEN EARTH WORLD POWER (gewp.org)
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Gradients in tidal flow — tidal stress

Ut =Ustokes +Y gradients Y set—up




Theoretical results over
simplified bathymetry




UT = UStokes +U press grad + Utidal stress
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ADCP Profiles and CTD casts

Full tidal cycles
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Net flow (cm/s; looking from the ocean)
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Ponce de Leon Inlet
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Ponce de Leon Inlet
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Depth averaged (~3 mo. ) reS|duaI flows
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Tidally averaged: u, & u,[cm/s]

Out of the inlet

Residual: streamwise

Into the inlet
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Tidally averaged: u, & u,[cm/s]

Residual: Streamwise Component
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Residual flow modulated by winds and spring-neap cycle.
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Residual flow modulated by winds and spring-neap cycle.
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Strongest magnitude of exchange occurs during spring tides
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Strongest magnitude of exchange occurs during spring tides
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River-influenced
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SUMMARY (1) Density-induced exchange flow

St Andrews Bay

St Augustine (wet)




SUMMARY (2)

Net tidally induced exchange flow

St Augustine (dry)
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CTD Casts - Sea Bird SBE19



World map of Képpen-Geiger climate classification

Tropical Savannah

Arid Dessert Hot

DATA SOURCE : GHCN v2.0 station data
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Wind-induced exchange flow (seaward wind)




SUMMARY

Tidally driven
residual
exchange

Exchange pattern (for ‘short’ basins) consistent with density-driven

Fortnightly modulation opposite to that in temperate estuaries




