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Corsica River 

MD DNR 



Why the  
Corsica River? 

Hypoxia, Fish Kills,  
Targeted for Restoration 



 

Duration of Diel Cycling Hypoxia and Chlorophyll 

Again, both spatial and inter-annual components of this relationship 

(Bonynton et al. 2009) 
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SAV distribution in Corsica  
and Coverage over time 



            Why the Corsica River estuary? 
 
 (a) The Corsica presents a unique opportunity to examine the effects of nutrient 
                       load reductions on a shallow ecosystem with both models and data 
 
                 (b) The Corsica tests available model’s ability to reproduce diel-cycling hypoxia 
                       and the forces that drive it (metabolism, wetland inputs, etc) 
 
                 (c) There is a unique opportunity to validate a shallow-water model at fine time-scales 
 
                 (d) Will be a useful example to apply fine-scale watershed model inputs  
                       to represent fine-scale effects of freshwater inputs and circulation effects 
 
 



Corsica Model Grid 
SCHISM-ICM 
• 20m resolution along the shore, 100m at mouth;  
• 5029 cells, 5 layers, 5 m max depth 
• Simulation year = 2006 
• Phase 6 Watershed Model Loads, CH3D for seaward boundary 
• Hourly ERA5 PAR 



Primary Simulations To-Date 
(1) Validation of concentrations and rates at three estuarine locations 
 *Diel cycling hypoxia 
 *Extremely high chlorophyll-a concentrations 
 *water-column and sediment rate processes 
 
(2) Testing of wetland inputs of organic carbon and oxygen impacts 
 

Ultimate Driving Questions 
(1) How have nutrient load declines impacted water-quality  
       attainment in last decade? 
 
(2) What biogeochemical and physical processes drive diel cycling hypoxia? 
 
(3) Will SAV recover with nutrient load reductions, and are there feedbacks? 
 





Upper Corsica 

Lower Corsica 

Validation of Water Temperature, Salinity 



Wetlands 



Wetland distribution in the Watershed (sky blue) 
Wetland area (m2) in each CH3D cells 

Cell         Wetland (Total area)   % wetland 
9758       487,085 (2,129,627)       (23%) 
9773       223,931 (2,029,078)       (11%) 
9786        82,815  (1,526,808)        (5%) 
 



Wetland DOC Load Impact on DO 

No Wetlands                                                             Wetlands 

Addition on wetland export of DOC lowers the floor for DO, but not the variability 
 
Lower and middle estuary unaffected by wetlands 



Upper Corsica 

Validation: 
Concentrations 
and Metabolic 

Rates 



Validation: 
Dissolved Oxygen and Chlorophyll-a 

Upper Corsica 

Model reproduces high variability, 
Generates some hypoxia, 

Diurnal cycle somewhat weaker than observed 

Consistently-high chlorophyll-a  
year round 



Validation: 
Oxygen Consumption Rates 

Upper Corsica 

Water-Column: 
Overestimated 

Sediment: 
Underestimated 

BUT, combined SOD+Water-column respiration  in model and data are comparable 
SO, oxygen consumption may be modeled reasonably, but in the wrong environment 
THUS, challenge in reproducing biogeochemistry in ~1 m water-column is clear 



Sediment-Water Fluxes: NH4 versus SOD 

Observed Fluxes 



Questions 
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