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Abstract

The Bluelink ocean data assimilation system (BO-
DAS) hydrographic elds are assimilated intoa 3
km resolution Princeton Ocean Model con guration

of the coastal ocean off SE Australia (SEAPOM).
Experiments are undertaken to establish the opti-

mal strength and duration of the assimilation of

BODAS elds into SEAPOM, The resultant down-
scaling of Bluelink products is better able to repro-

duce the ocean state, particularly over the continen-
tal shelf. A comparison is made between the vertical
slices of temperature and current obtained using a
towed SeaSoar in September 2004. Lagrangian parti-
cle tracks are computed and estimates of the connec-
tivity of estuaries along the coast of southeast Aus-
tralia are made.

1 Introduction

SEAPOM Is a high-resolution con gura-
tion of the Princeton Ocean Model that has
been developed for the continental shelf off
southeast Australia.

The archived outputs of the Bluelink
Ocean Data Assimilation System (BODAS)
are assimilated into SEAPOM.

This enables long duration oceanographic
model simulations with accurate depiction
of mesoscale continental shelf processes
from 1992 to 2008.

2 Con guration
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The SEAPOM grid. The outer grid lines, and every 10th line betw een is
shown. Land is grey. The colourscale shows a 2' bathymetry used to calcu-
late model depth.

4 EXperiments

The time-scale of the relaxation was tri-
alled at 0.25d*05dt1d?!'2d?for
durations of 3 hr, 6 hr 12 hr and 24 hr - a
total of 16 experiments.

The optimal simulation was chosen by
comparing the Root Mean Square Error
(RMSE) of SST from SEAPOM and Ad-
vanced Very High Resolution Radiometer
(AVHRR) observations.

This simulation was assessed against 2004
cruise data.

Lagrangian particle tracks were computed
for particles released in 5 day intervals from
20 major estuaries along the coast.

One application Is an estimate of estuary
connectivity.

5 Best relaxation method

RMSE Whole domain Cont. shelf
d
Duration (hr) 2 1 05 0.25 2 1 05 0.25
24 0.88 0.89 0.87 0.93 0.91 0.85 0.89 0.92
12 1.12 0.91 0.88 0.90 1.03 0.88 0.89 0.89
6 1.05 0.95 0.91 0.88 0.97 0.93 0.95 0.96
3 1.20 1.11 1.05 1.03* 1.07 0.99 0.98 1.04

Over relaxing causes initialisation shock.
The best strategy for the continental shelf
is: =1d % duration =24 hr

6 Model data comparison

The sigma co-ordinate grid appears better
suited to represent the shelf density pro le.

The POM con guration does an excellent
job of capturing the shelf velocity eld.
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A cross shelf slice at Diamond Head of temperature (colour) a nd velocities
(contour) for (A) BODAS, (B) BRAN, (C) SeaSoar and ADCP data from a

2004 cruise, and (D) SEAPOM.
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3 Relaxation

SEAPOM is relaxed to BODAS once every 7
days. The relaxation is given by:

@T@ttS)jrelax = (S)(Tpom(t;s) Tsobpas(S))
(1)
where:
tis time,
S IS space,

Trom(t; s) Is the POM temperature eld,
Teopas (S) Is the daily-mean temperature
eld of the analysis,
IS the time-scale for assimilation (units
ofd 1), and
(s) Is a factor between 0 and 1 that re-
duces the assimilation strength in shallow
water.
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The RMSE of the sea surface temperature of BRAN, BODAS, SEAPOM
(POM) and SEAPOM persistance (SEAPOM on the day of relaxation) w hen
compared with AVHRR satelite.
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At the start of the relaxation the average
RMSE is 1.02° C for SEAPOM and 1.15° for
BRAN

The SEAPOM RMSE on average Is lesq
than BRAN.

SEAPOM has less of a rebound Iin error
after relaxation.

8 Lagrangian particles
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Lagrangian Particle paths after 30 days for the rst 10 partic les released at
each estuary. The colour of the particle path are blue (red) for particles
seeded in northern (southern) estuaries. The instantaneous model
velocities for day 1 and 30 day average temperature are overlayed in black
arrows and shading respectively.

In the north particles are moved south by
the East Australian Current (EAC).

Variability in the separation of the EAC
causes a large variation between years.

O Estuary connectivity

(@) ) OQ

Eden [ T T T T T T T T T T T T T T T T T T 100
Clyde River - o
Jervis Bay - .
Shoalhaven River | . “
Port Kembla .
Port Hacking
Botany Bay
Sydney Harbour 11
Hawkesbury .
Lake Macquarie = 11,
Port Hunter n . o
0
Port Stephens 1L,
Wallis Lake - .
Manning River “
Port Macquarie
Southwest Rocks
Nambucca River
Kalang River
Coffs Harbour
Clarence river | | | | L
Sou
(&
00X ZY9IEsIILFTLEITL2GLNT
= =2 g9 3 § 23 353 = 2 = s 2 8 = = < o 28
o ® = = S
2 T T Z 2 0 x D 32 n o
S 2 o I - o £ W O
oM > Z
< ®

JaAl1 92U
lnoqreH
lany b
A
ngse
eH A
Aeg A
BuyoeH 1
e|quisi 1
JaAIlY UaAeyeOYysS

=

mmmmm

=

19Ny ©d
SY20Y 1S
alrenb
JANIY
H
auenboey axe1g
A
inoq

The connectivity matrices for particles released in summer (top) and winter
(bottom) after 30 days. The shading indicates the percent of partices from
each estuary source (columns) that sinks into a differnet estuary (rows)

Particles tend to settle in estuaries south
of their release point.

13 % of estuaries are connected.

1.4 % of particles settle.

10 Conclusions

The best relaxation method is a 24 hr du-
ration with a relaxation timescale ( ) of 1
day.

The 1994-2004 average RMSE 7 days after
each assimilation is 1.02 °C for SEAPOM
and 1.15°C for BRAN.

The reduced temperature relaxation im-
plies currents are better resolved, which Is
better for Lagrangian particle tracking ap-
plications.

In a vertical slice the continental shelf
temperature and current elds in SEAPOM
are better resolved.

Particles tend to settle in estuaries south
of their release due to the south owing
EAC.
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