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•  The Leeuwin current (LC) dominates the Western 
Australian (WA) current regime. It is a strong, warm, 
high salinity, poleward flowing surface current featuring 
a meso-scale eddy field. The WA coastline is exposed 
to large swells, as well as locally generated wind 
waves. 

•  Ocean currents, and associated meso-scale eddies, 
are known to alter wave conditions; however, there are 
no studies that quantify the influence of the large-scale 
current systems on the shelf and coastal wave regime. 

•  To study the interaction between waves and currents, 
two numerical models were set up to simulate the local 
hydrodynamic features. 

Figure 1: Map of the model domain showing the contour lines of 
the idealised bathymetry. Red line indicates the location of the 
glider transect and red dots show the wave buoy location for 
validation purposes. 

•  The LC system was simulated using the three- 
dimensional , f ree surface, terrain-fol lowing 
hydrodynamic model ROMS (Regional Ocean 
Modelling System) and the WA wave regime was 
simulated using the third-generation wave model 
SWAN (Simulating WAves Nearshore). 

•  The numerical models were set up using a 660 by 660-
point grid with 30 sigma depth layers (ROMS). The 
horizontal model resolution ranges from ~0.9 to ~1.1 
km. The bathymetric data was obtained from 
Geoscience Australia’s nine-arc-second (~250 m) 
dataset. 

•  The depth below 1000 m was halved relative to 1000 m 
to reduce the steepness and depth without losing the 
shape of the bathymetry of the shelf edge. The 
topography was cut below 2100 m and above 10 m 
(Figure 1). 

•  The bathymetry was further smoothed using a moving 
average algorithm to obtain a grid stiffness of  

    RX0 = 0.08 (Beckmann and Haidvogel) 
    RX1 = 3.8 (Haney) 

Rottnest Island Wave Buoy 

Cape Naturaliste Wave Buoy 

ROMS validation 

•  Tidal levels derived from the TPXO global tidal model 
were used to force the model at the open boundaries. 

•  The model was forced with wind fields, sea level 
pressure, shortwave radiation flux and heat flux from 
the ECMWF interim reanalysis. 

•  Sea surface salinity and temperature were retrieved 
from the HYCOM + NCODA global 1/12° reanalysis. 
The open boundary conditions were nudged to 3-D and 
2-D flow, as well as temperature and salinity tracers 
from HYCOM. Incoming nudging was set to every 3 
days and outgoing nudging to every 30 days. As the 
model was unstable, nudging to the monthly 
climatology fields was added. 

Figure 2a: Left – measured salinity from an IMOS subsurface 
glider on 2 March 2011 at a transect along 32° south (see Fig. 1); 
right – modelled salinity. 2b: Left – measured temperature; right – 
modelled temperature. 

a) 

b) 

Figure 3: Left – modelled SST and surface currents;  right – SST 
derived from ABOM experimental L3P merged AVHRR satellite 
data and geostrophic currents. 

•  LC system is well reproduced by the model 

•  Good agreement between model and observations 

•  Slight underestimation of SST compared with IMOS 
satellite data 

 
•  Realistic current velocities and eddy behaviour 

•  Model was forced using 1-hourly ECMWF ERA-interim  
global reanalysis wind fields. 

•  Wave boundaries were forced using the PACCSAP/
CAWCR hindcast wave model. 

SWAN validation 
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Figure 4: Modelled (blue) and observed (black) Hs, Tp, and mean 
wave direction, at Cape Naturaliste (a), Rottnest Island (b) and 
Jurien Bay (c) (see Fig. 1).   

•  Both models show a good agreement with the 
observations and provide a good foundation to study 
the wave and current regime. 

 
•  Coupling the two models will give the opportunity to 

study the interaction of the LC system with the local 
wave regime. 

•  Good model performance with an overall R-square of 
0.72 and a model skill of 0.89 (Willmott, 1984)  

•  HS RMSE range between 0.48 and 0.56 m (NRMSE 
7.61–15.27%) 

 110oE  112oE  114oE 

  35oS 

  34oS 

  33oS 

  32oS 

  31oS 

  30oS 

−2000

−2000

−2000

−2
00

0

−2000

−2000

−2
00

0

−2000

−1600

−1
60

0

−1600

−1
600 −1200

−1
20

0

−1200
−800

−8
00

−800
−400

−4
00

−400

Jurien Bay Wave Buoy 

Glider transect 


