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Circulation Model:   Regional Ocean Modeling System (ROMS) 
Resolution:   20 layers in vertical; 1 km ~ 20 km in horizontal  
Horizontal boundary condition: Climatological 
Simulation period:    1 February, 2004 to 29 December 2009 
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Primary production (PP) data from Lehrter et al. (2009) 
Water column respiration (WR) data from Murrell et al. (2013) 



Benthic data from: 
Lehrter et al. 2012          Nunally et al. 2013         McCarthy et al. 2013   
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2 different parameterizations for sediment oxygen consumption (SOC): 
•  IR: Organic matter reaching sediment are instantaneously remineralized. 
•  H&D: Hetland and DiMarco (2008)   SOC = 6.0 * 2T/10 * (1-exp(DO/30)) 

+	
  

Fennel et al. 2006, 2011 
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Biological processes: 
Photosynthetic production (PP) 
Water column respiration (WR);   Sediment oxygen consumption (SOC) 
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² Investigate the spatial and temporal variations in oxygen 
dynamics across the Texas-Louisiana shelf 

² Estimate the relative magnitude of each oxygen source 
and sink in regulating bottom water hypoxia 
•  Compare with available observations of DO, PP, WR and SOC; 
•  Calculate oxygen budgets in selected stations. 

 
 

Objective 
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PP from Lehrter et al. (2009) and WR from Murrell et al. (2013) 
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Simulated PP agrees  
well with observations 
 
Simulated WR is 
systematically lower 
than observations, but 
within the observed 
standard deviations. 

PP from Lehrter et al. (2009) and WR from Murrell et al. (2013) 
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•  The model realistically reproduces the observed spatial and 
temporal patterns of oxygen concentration, primary production and 
respiration.   

•  Heterotrophy is most obvious near the river mouth and spreads 
westward along the shelf, interspersed with regions of autotrophy.  

•  Oxygen is outgassing in autotrophic regions. In heterotrophic 
regions, oxygen is taken up by the ocean if stratification is weak, 
but outgases when stratification is strong.   

•  Generally, advection transports oxygen from autotrophic to 
heterotrophic regions. 

Conclusions 



Thank you ! 
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Add a constant oxygen consumption 
rate (CCR) in the model  
CCR = 1 mol O2 m-3 day-1 
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