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Drift Modelling

Atmospheric Model

Wind, temperature,
precipitation, air-sea fluxes

/ \

¥ AUSTRALIA

Wave model Ocean circulation model
Stokes drift m— | m—) Currents, temperature, salinity,
Wave momentum turbulence

/

Particle tracking model

Water mass, debris, sediment, larvae, turtles,
wrack, oil/chemical spills, search & rescue

Gnome
response.restoration.noaa.gov

Ichthyop

www.ichthyop.org
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Particle tracking model

Adapted from NOAA's
2013 SSC Training
Guidebook

Paul Irving, 2015
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Drift Modelling: Stokes drift WESTERN
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Mass transport due to waves
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Drift Modelling: wind effects WESTERN

# AUSTRALIA

 Surface drift due tothe wind : 2-3% of U,

« The Ekman currents at the surface strongly depend on the
vertical mixing K, : 0.5t04% of U,

« Stokes drift of waves of same magnitude order : 3% of U,

Wind
— 9 Ocean

Surface
—




THE UNIVERSITY OF
¥ WESTERN
ams? AUSTRALIA

Windage

Ocean
surface

Low windage, Medium windage,
object sitting deep in water  object sitting half in water

-
-

Photo: Charles Moore

Photo: Randal Reeves Photo: S/V “Tregoning

For example 5% windage means an object is moving with the current + 5% wind speed
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* Leeway divergence tranport
objects at an angle relative wnao i
to downwind

« Symmetry allows stable drift
left and right of downwind
(little jibing is observed).

RWD = +135°

—Diverging search areas with
time

Split search area, " >
t=+24h Wind

Individual /

trajectory

Initial search
area, t=0
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Demo: advection by wind
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Particle Tracking (‘Age’)

Average time for particles to reach given cell
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Port Geographe

Location & Concept Plan
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Port Geographe: August 2011

The Problem
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Oldham et al., 2010
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No detailed information available on wrack dynamics

Observations: Wrack present on beaches from May to October
Naturally ‘disappear’ in October/November

Hydrodynamics: Mode of transport (suspended/bedload ?)
Settling velocity ?
Critical shear stress ?

Stage 1 Study:
Oldham C.E., Lavery P., Pattiaratchi C and Chiffings A. (2010) Research Study into Seagrass
Wrack Movement in Geographe Bay
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Wrack ‘life-cycle’

‘Summer’ - quiescent period.

Wrack accumulates offshore in
meadows and adjacent un-vegetated

areas.

‘Winter’ - storm period.

Wrack is moved into surf-zone &
beach. Whilst in the surf-zone,
subject to long-shore transport.

Late Winter/Spring.
Wrack is removed from naturally
from the beaches.




Particle conceptual model WESTERN
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Resuspension

Transport (Currents, Stokes drift, Diffusion)
Deposition (when z, <=z,)
Beach accumulation (1, increase and w,=0)

Resuspension from the beach (w, decrease back
to initial)
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Bathymetry: existing/proposed
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Northing {m}

Wrack transport

Easting (m)

Nerthing {m)

THE UNIVERSITY OF
¥ WESTERN
mzs? AUSTRALIA

19-May-2009 00:30:00

Easting {m)
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Construction completed in June 2014: ~ $27 million
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MH370: initial search areas
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Search for MH370

MH370 Underwater Search Planning Areas

N
MH370 Underwater Search Areas Planning Ma Indicative Search Area o8 vy
Ansiralien Governaicat gmen V2 Eeansion'o 130 000 k2 E Wide search area B Won Ny A
Australian Transport Safety Bureau [ 250 500 Kiometres P> Potentil Search Area Elevation Ramp _ -0%om B
Geascience Austealia — Extension Directions. e | — "
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Predictions: August 2014

Reunion del
flaperon
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Predictions: August 2014

Debris simulation (months)
MO0-6 Wm6-12

 J
'

W12-18 W 18-24 SR
8 March 2014:
[0 Search area MH370 departs

Kuala Lumpur

‘} ( “ \ - A .
Y

REUNION & ¢

o .
1,000km TSNS -
e—— T o e
500 miles he
Source: Professor of Coastal Oceanography, Charitha Pattiaratchi BEE

School of Civil, Environmental and Mining Engineering & UWA Oceans Institute
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