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Questions 

MPIOM 
Ocean 

• How large are improvements in modeled ocean dynamics by integrating SMART 

cable observations of ocean bottom pressure? 

• Which cables have the largest impact? 

 Twin experiment 

 

 

 

 



Tobias Weber  -  SMART JTF Workshop  -  13.11.2017 3 

Twin experiment: OBP anomalies 
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Twin experiment: OBP anomalies 
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Ocean model 
MPIOM 

Ocean 

• Max Planck Institute Ocean Model (MPIOM, Marsland et al. (2013)) 

• Primitive equation model (C-grid, z-coordinates, free surface) 

• GR30 (~ 3°x 3°), 40 vertical levels 

• Time step: 90 minutes 

 

• Atmospheric forcing: ERA-Interim, 3h 

 

• Data assimilation: 

 

 

• 48 ensemble members 

• Singular Evolutive Interpolated Kalman filter (SEIK, Pham et al. (1998), Nerger et al. (2005a,b)) 

 

 ocean bottom pressure  

 daily means at the end of every day 
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Identical twin experiment: MPIOM 

• TRUTH and CTRL have different ocean initial states 

• TRUTH and CTRL have (very) different atmospheric forcing 

 On timescales of one day, atmospheric forcing dominates OBP and SSH signal 

• Same model physics and parametrizations  

MPIOM 
Ocean 
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Correlation: improvement OBP 
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Correlations  
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Correlation: improvement SSH 
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Correlation: improvement velocities 
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Identical twin experiment: MPIOM 

• TRUTH and CTRL have different ocean initial states 

• TRUTH and CTRL have (very) different atmospheric forcing 

 On timescales of one day, atmospheric forcing dominates OBP and SSH signal 

• Same model physics and parametrizations  
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Fraternal twin experiment: ROMS 

• TRUTH and CTRL have different ocean initial states, but of the same year 

• TRUTH and CTRL have different atmospheric forcing, but of the same year 

 On timescales of one day, atmospheric forcing dominates OBP and SSH signal 

• Different model physics and parametrizations  

ROMS model output courtesy of Tony Song, JPL & Caltech ROMS 



Tobias Weber  -  SMART JTF Workshop  -  13.11.2017 15 

Correlation: improvement OBP 
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Error: improvement OBP 

monmean(CTRL-TRUTH)-monmean(DA-TRUTH) 
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RMSE: temporal evolution 
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Importance of singular cables 
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RMSE: improvement OBP 

all SMART cables 

monmean(CTRL-TRUTH)-monmean(DA-TRUTH) 

one SMART cable in the SE Pacific 
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Conclusions 

• increase in correlation in OBP 

between TRUTH and CTRL 

 

• decrease in errors in OBP (mainly in 

the vicinity of SMART cables)  

 

• Global RMSE improvement over 

time: ~5% 

MPIOM 
Ocean 

• increase in correlation in OBP, SSH, 

velocities between TRUTH and 

CTRL  

 

• No decrease in RMSE because of 

very different initial states of TRUTH 

and CTRL 

 

 

 

 

ROMS 
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To Do‘s 

• Analysis of correlation and RMSE of SSH and velocities of fraternal twin 

study (ROMS) 

 

• Data assimilation of sub-daily observations in the fraternal twin study 

 

• Combination of SMART cables with other observing systems (GRACE, 

PIES, …) 

 

 

 

 
Thank you for  

your attention! 

? ! 
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The presented results and conclusions are preliminary and subject of 

current research.  
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Weber, T., Thomas, M., “Constraining ocean models with ocean bottom 
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