
 

Ocean Surface Water Exchange and 

Upper Ocean Salinity Balance 
W. Timothy Liu and Xiaosu Xie 

Jet Propulsion Laboratory 
 
 

 
 

 



 

Ocean Surface Water Exchange and 

Upper Ocean Salinity Balance 
W. Timothy Liu and Xiaosu Xie 

Jet Propulsion Laboratory 
 
 

 
 

 

Conservation Equations 

 Local Changes 

Enso Signals 



HYDROLOGIC BALANCE 

HYDROLOGIC BALANCE 





E-P 





Argo 

Aquarius 

SMOS 



Pacific ITCZ 



P dominates 

Pacific ITCZ 

Advection & storage change out of phase 
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SMOS deviates more 

E-P lags ocean balance 



Warm pool 

P dominates during summer 

Storage change dominates 



Kuroshio Extension 

Aquarius deviates more 



Kuroshio Extension 

Advection is small 

E dominates phase of water flux 



Subtropical gyre 

Amplitudes do not agree 

Flux and ocean change do not balance 



Subtropical gyre 

E dominates during winter/spring 

Storage change & advection phase shift  
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