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Objectives 

 Establish baseline bio-optical properties for coastal habitats in the 
Northern Gulf of Mexico (5-year satellite climatology). 

 Communicate this information to environmental resource managers to 
aid decision making (dredging operations, turbidity, etc.). 
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Bio-Optical Products - MODIS Aqua, high-resolution (250m) 
(for each bay and sub-region; weekly, monthly products): 
•  Total Suspended Solids (TSS)  •  Particulate Inorganic Matter (PIM) 
•  Particulate Organic Matter (POM)  •  Diffuse Attenuation Coefficients at 488nm (Kd_488) 
•  Euphotic Depth (Zeu) 
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NRL controls HICO operations 
• Target selection 
• Target acquisition 

Bio-Optical Products 
• Chlorophyll 
• Absorption coefficient 
     (phyto, CDOM, sediment/detritus) 
• Backscattering coefficient 
• Diffuse attenuation coefficient 
• Beam attenuation coefficient 
• Euphotic depth 
• TSS (organic, inorganic) 
• Optical water mass classification 

HICO Targets (ascending passes) 

HICO Specifications 
• 100m spatial resolution 
• 87 spectral channels (400-900µm) 
• 5.7 µm spectral resolution 

Hyperspectral Imager for the Coastal Ocean (HICO) 

HICO Processing 
• Convolved to “MODIS-like” bands 
  (multispectral) 
• Full hyperspectral 
• Consistent with processing for other 

ocean color sensors (SeaWiFS, 
MODIS, MERIS, VIIRS) 
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MODIS time-series HICO (single image) 

• not exactly the same areas covered by the sub-regions. 
• weekly mean vs. individual scene. 



9 December 2009 
Mobile Bay 

(descending pass) 

MODIS (weekly mean, 12/3-12/10/2009) vs. HICO (12/9/2009) 

TSS (mg/l)      PIM (mg/l)      POM (mg/l)      Zeu (m)      Kd (m-1) 

generally 
increasing 
differences 

Region Property MODIS 
time-series HICO |% Difference| 

(HICO – MODIS) 

Plume 

TSS 4.0 4.7 17.5 
PIM 3.1 3.9 25.8 
POM 1.0 0.7 30.0 
Zeu 11.0 9.0 18.2 

Kd(488) 0.63 0.61 3.2 

Lower 
Bay 

TSS 9.5 6.5 31.6 
PIM 8.1 5.6 30.9 
POM 1.4 0.8 42.8 
Zeu 4.5 6.6 46.7 

Kd(488) 1.68 0.96 42.8 

Upper 
Bay 

TSS 11.8 17.7 50.0 
PIM 10.4 16.7 60.6 
POM 1.4 1.0 28.6 
Zeu 6.1 3.1 49.2 

Kd(488) 1.89 2.14 13.2 
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11 September 2011 
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Time-Series Analysis – MODIS High-Resolution (250m) Bio-Optical Products  
Monthly Composites (2005-2009), Kd (488) 
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Time-Series Analysis – MODIS High-Resolution (250m) Bio-Optical Products  
Monthly Composites (2005-2009), Zeu 
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Time-Series Analysis – MODIS High-Resolution (250m) Bio-Optical Products  
Monthly Composites (2005-2009), PIM 
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Time-Series Analysis – MODIS High-Resolution (250m) Bio-Optical Products  
Monthly Composites (2005-2009), POM 
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Time-Series Analysis – MODIS High-Resolution (250m) Bio-Optical Products  
Monthly Composites (2005-2009), TSS 
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5-Year Monthly Averages (2005-2009), Mobile Bay 
Time-Series Analysis – Within Bays  



Time-Series Analysis – Within Bays  
5-Year Monthly Averages (2005-2009), Mobile Bay 



5-Year Monthly Averages (2005-2009), Pensacola Bay 
Time-Series Analysis – Within Bays  



Time-Series Analysis – Within Bays  
5-Year Monthly Averages (2005-2009), Pensacola Bay 



5-Year Monthly Averages (2005-2009), Choctawhatchee Bay 
Time-Series Analysis – Within Bays  



Time-Series Analysis – Within Bays  
5-Year Monthly Averages (2005-2009), Choctawhatchee Bay 



5-Year Monthly Averages (2005-2009), St. Andrew Bay 
Time-Series Analysis – Within Bays  



Time-Series Analysis – Within Bays  
5-Year Monthly Averages (2005-2009), St. Andrew Bay 



Time-Series Analysis – Within Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), Mobile Bay 



Time-Series Analysis – Within Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), Mobile Bay 



Time-Series Analysis – Within Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), Mobile Bay 



Time-Series Analysis – Within Bays  
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Weekly Averages For 5 Years (1/1/05-12/31/09), Mobile Bay 



Time-Series Analysis – Within Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), Pensacola Bay 



Time-Series Analysis – Within Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), Pensacola Bay 



Time-Series Analysis – Within Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), Pensacola Bay 



Time-Series Analysis – Within Bays  
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Weekly Averages For 5 Years (1/1/05-12/31/09), Pensacola Bay 
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Time-Series Analysis – Within Bays  
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Weekly Averages For 5 Years (1/1/05-12/31/09), Pensacola Bay 

Coastal 



Time-Series Analysis – Within Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), Choctawhatchee Bay 



Time-Series Analysis – Within Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), Choctawhatchee Bay 



Time-Series Analysis – Within Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), Choctawhatchee Bay 



Time-Series Analysis – Within Bays  
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Weekly Averages For 5 Years (1/1/05-12/31/09), Choctawhatchee Bay 



Time-Series Analysis – Within Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), St. Andrew Bay 



Time-Series Analysis – Within Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), St. Andrew Bay 



Time-Series Analysis – Within Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), St. Andrew Bay 



Time-Series Analysis – Within Bays  
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Weekly Averages For 5 Years (1/1/05-12/31/09), St. Andrew Bay 



Time-Series Analysis – Between Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), Plumes 



Time-Series Analysis – Between Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), Plumes 



Time-Series Analysis – Between Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), Bays 



Time-Series Analysis – Between Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), Bays 



Bio-Optical Property Relationships – Within Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), Mobile Bay 



Bio-Optical Property Relationships – Within Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), Pensacola Bay 



Bio-Optical Property Relationships – Within Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), Choctawhatchee Bay 



Bio-Optical Property Relationships – Within Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), St. Andrew Bay 



Bio-Optical Property Relationships – Between Bays  
Weekly Averages For 5 Years (1/1/05-12/31/09), All Regions In Each Bay 



Bio-Optical Property Relationships  
Turbidity (NTU) vs. Total Suspended Sediments (TSS) 

• Multiple cruises (6) 
• Mississippi Bight, Mobile Bay samples 
• Gravimetric TSS, Turner Aquafluor turbidity (NTU) 
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