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Flow through a contraction
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Scott Reef Overview
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Aims / Motivation

« Quantify turbulent fluxes of heat, nutrients, etc
around coral ecosystems

In this talk, T will:

e Show that a jump-like mechanism occurs using
modelling and observations

« Quantify associated dissipation rates from
microstructure measurements



Numerical Model Overview

SUNTANS:

e Unstructured RANS
» Nonhydrostatic

e dx~100 m

edz ~10m

e Realistic ICs and BCs




Model flow through the channel

Depth-averaged current speed

Eastward velocity w/
0.5 °Cisotherms







SOI Timor Sea Reef Connections

« 10t April — 4" May 2015

o 2 vertical moorings (400 m and 200 m)
e Velocity (dz = 10 m)
e Temperature (dz = 20 m)

e Pressure (dz = 50 m)
e 15 days

e 25 hr microstructure station
e Upper 150 - 200 m
 Spring tides




Field Site Selection
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Depth [m below free-surface]

Depth [m below free-surface]

Temperature Observations
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Depth [m below free-surface]

Depth [m below free-surface]

Turbulent Bore Example
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Displacement Spectra
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Velocity Observations
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Model Comparison
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KE Dissipation Rate - €
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(Methods in Bluteau et al.,
2016, JAQOTech)



Depth [m below free-surface]
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Biological Implications

Fluorescence from the microstructure profiler
Double peak

Single peak
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ummary

Oscillatory channel flow
~1;Fr==~1

wL Cn
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Observed

Near-bed jet

High-frequency lee waves

High mode di
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