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Prediction focused on the 
- Strength and structure of the EAC jet upstream of separation
- Separation of the EAC from the coast
- Eddy structure and evolution of the eddy field

ROMS configuration 
- Variable horizontal resolution

- 2.5-6km cross shore, 5km alongshore
- 30 s-levels 

Introduction: Modelling the East Australian Current System



• AVISO SSH
• NAVO SST
•1229 Argo profiles
• XBTs
• Shelf moorings
• EAC Array
• Gliders
• HF radar

We study the impact of novel observations by

1. Direct quantification of observation 
impact using the adjoint of the 
assimilation procedure

2. Observing System Experiments 
Comparison of the system assimilating all 
observations and an experiment 
withholding the ‘novel' observations

3. Observation System Simulation 
Experiments

Introduction: Observation impact 3 ways

Argo 
floats



1. Direct quantification of observation impact
With 4D-Var, we can quantify how individual 
observations contribute to the changes in 
estimates of certain circulation metrics.
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Alongshore volume transport - Impact with latitude
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Alongshore volume transport - Impact with depth
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Argo floats

FULL=     AVISO SSH, NAVO SST
1229 Argo profiles,  XBTs
Shelf moorings
EAC transport array
Gliders
HF radar

TRAD=     AVISO SSH, NAVO SST
1229 Argo profiles,  XBTs

2. Observation System Experiments 
(withholding the ‘novel’ observations)
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HF radar impact example

Assimilation of radial velocities 
from HF Radar array, 

specific example 
(May 14 2012)

Velocities from assimilated radials

Velocities from analysis radials

Forecast velocities

Analysis velocities

Forecast SSH

Analysis SSH

SSH (AVISO)



Ocean surface vorticity

Positive (negative) means more anticlockwise (clockwise)  when HF radar are assimilated

Time-mean vorticity, FULL- TRAD Vorticity standard deviation, FULL-TRAD 



3. Observation System Simulation Experiments 



Temperature representation



Temperature representation



Summary – Observation Impact in the EAC

� Observation impact 3 ways gives consistent results
� Observation impact is far-reaching; up and downstream, 

and forward and backward in time   (4D-Var (and EnKF))
� Observations taken in regions with greater natural 

variability are most impactful
� We need to sample in the eddy-rich region
� Downstream controls upstream
� Upstream cannot control downstream due to chaos of 

separation and eddy shedding
� EAC core and eddy depth extend too deep when not 

constrained by observations



Future work 

� Improved representation of 
depth structure through 
improved specification of P 
(Hybrid Ensemble-Var 
method) 

� Does this correspond to 
improved predictability?
� EAC separation, eddy 

shedding, eddy interaction



Questions?
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