


What controls the energetics of the 
ocean? 



How well do we simulate the energetics 
of the global ocean? 





Mean Kinetic Energy at Surface (cm2/s2) 

Kinetic Energy of the Mean Flow at the 
Surface 

1/12° 

Drifters 



Eddy Kinetic Energy (cm2/s2) 



Correlation between HYCOM surface EKE and Drifter EKE 

Surface EKE EKE scatter plots 
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The 1/25 model 

has the highest 
EKE with a larger 

southern 
recirculation gyre 

Data assimilation 
brings the EKE 

close to the 
observations 

from the drifters 



Increasing the resolution or assimilating data increases the EKE to  

 levels comparable to the drifter observations 
Increasing the resolution increases the KEM while assimilating  

 data decreases the KEM 
Part of the doubled resolution EKE increase may be associated with 

 surface  quasigeostrophic motions 

Interannual variability about 15 cm2/s2 in EKE and 20 cm2/s2 in KEM 

Model Exps.
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1/12° FR

(2005-09)

340

(0.80)‡

155

(x.xx)

125

(0.61)

8.374 2.808 13.27

(0.71)

6.84

(0.51)

1/25° FR

(2005-09)

423

(0.81)

174

(x.xx)

188

(0.65)

12.610 4.439 18.28

(0.80)

8.54

(0.54)

1/12° DA

(2008-09)

387

(0.77)

145

(x.xx)

122

(0.80)

12.235 3.476 14.17

(0.80)

6.83

(0.33)

Obs. 430 135 157 17.73 8.21

Abbreviations used: EKE, eddy kinetic energy; KEM, kinetic energy of mean flow; FR, free-running simulations;  
DA, data-assimilative nowcast 

*Mean over the global ocean (80°S-80°N) 
ªMean over the global ocean (80°S-80°N) excluding the tropical ocean (5°S-5°N) where the assumption of geostrophy  

leads to potentially large errors 
†Mean values obtained at the ~700 current meter mooring locations 
‡The correlation coefficient between the model and observed kinetic energy 



Eddy Kinetic Energy at 150m 



What happens at 150m compared to 
the surface? 

• The energy levels at the surface are much greater than 
the corresponding levels at 150m in both the models and 
the observations (assuming that the altimeter 
geostrophic estimates are representative of 150m) 

– There surface has ageostrophic wind driven motions, Ekman 
layer and inertial currents 

– In the 1/25 model are we seeing the beginning of submesoscale 
motions? 

• The general patterns for the surface and 150m are the 
same 

– Doubling resolution increases KEM and EKE 

– Data assimilation increases EKE but weakens KEM 

– Tidal forcing has little impact on the upper ocean KE 







1/12° DA 1/12° Tides 

1/12° 1/25° 

Kinetic Energy of the Deep Mean Flow 







Correlation between Model Deep EKE 
and Current Meter Observations 

R2=0.78 

R2=0.71 




