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USF Optical Oceanography Team



One approach to assessing light limitation: MODIS time series
optical water quality (OWQ) data- optics.marine.usf.edu




What Water Quality Parameters Are We
Interested In? Why? And What

Parameters Can Satellites “See?”
Dissolved Oxygen

pH

Nutrients

YV VYV YV V

Bacteria

» Chlorophyll

» Water Clarity

» Turbidity (Sediment) _
» Colored Dissolved Organic Matter
>

Temperature



Optical Water Quality: How?

Generate, analyze, and
serve remote sensing data
products

supported by field and laboratory
measurements, optical modeling,
and algorithm development and
validation



Virtual Antenna System (VAS)

http://optics.marine.usf.edu

Obtain satellite raw data from NASA through Images used by
internet: ~40 GB per day

New York Times

NASA Aqua satellite

Serve data products to > 60 countries through

) ta Herald-Tribune
Web portal: > 100 GB per day arasota Herald-Tribun



How to Make Information Available?

Virtual Buoy System (VBS)
http://optics.marine.usf.edu

Under “Virtual Buoy Products” of the OOL Web



Virtual Buoy System (VBS)
http://optics.marine.usf.edu

Under “Virtual Buoy Products” of the OOL Web




Virtual Buoy System (VBS)
http://optics.marine.usf.edu

Under “Virtual Buoy Products” of the OOL Web

VBS water quality data:
*Chlorophyll

*Turbidity

Water clarity

*Secchi Disk Depth
*Bottom light

-SST

All available through a
simple click, in both
graphic and ASCII
formats



Optical Water Quality: How?
Validation requires extensive field and laboratory

measurements, optical modeling, algorithm
development, remote sensing

Field measurements and water sampling: Reflectance, light penetration,
light absorption and scattering, fluorescence, turbidity, chlorophyill
concentration, ....
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Optical Water Quality: How?
Field and laboratory measurements, optical modeling,
algorithm development, remote sensing



Remote Sensing of Chlorophyll and
Water Clarity

NASA Standard Algorithms Le et al. (2013a, PIO)

R°=0.83 (N=38)
MRE=27.84+21.06%
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Water quality in the Florida Keys



Water quality in the Florida Keys

Data products over shallow waters (Barnes et al., 2014, RSE)
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VB stations in the Florida Keys



Satellite-based water quality
decision matrix (WQDM)

Satellite data EPCHC data
Year OTB HB MTB LTB Year OTB HB MTB LTB
1998 -- Red - 1998
2001 Green  Green | RSN NG 2001
202 Green  Green  [JNENGN  Green 2002
2003 _ Yellow | _ Yellow 2003
2004 | Yellow | Yellow | Yellow 2004
205 Green  Green | RN NI 2005
2006 Green  Green  Green  Green 2006
2007 Green  Green  Green  Green 2007
2008 Gren  Green  Green  Green 2008
2009 Green  Green  Green  Greem 2009
010 [N Green  Greem  Grem 2010
2011 Gren  Green  Green  Green 2011

From Le et al. (2013b)



Can we extend to other
estuaries and coastal waters?



Roadblocks to Seagrass
Recovery: Seagrass

Restoration Planning










MODIS Image- CDOM from Suwannee and Ochlockonee Rivers
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GOMA Gulif Monitoring Network Design
(draft report on 1/18/2013, from Steven Wolfe)



Summary
» Coastal WQ data products

« Water clarity, water turbidity, Chl, CDOM, SST, BLA

* Generated for several estuaries around the GOM and in
other regions

 Customized algorithms and validated products only  available
for Tampa Bay, Florida Keys, and Chesapeake Bay

> Management decision support
 Satellite-based water quality decision matrix

 Virtual Buoy products for several testing areas (Tampa
Bay, Central WFS, Suwannee Estuary)

* VB products extendable to other estuaries — provided that
algorithms are updated and validated



A Note on Continuity

Chl for Tampa Bay: MODIS/Aqua: 2002 — present; VIIRS: 2011 - present
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