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Topics

1. Principles and History
2. Current Status
3. Examples
4. What’s Next?
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Optical Remote Sensing:
The science of light propagation
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Principles



The Beauty of Ocean Color



The Beauty of Remote Sensing



Remote Sensing Reflectance
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Simple Interpretation



500 600 700 800 900
0.000

0.002

0.004

0.006

0.008

0.010

R
w

at
er

Complex Interpretation



Satellite vs Surface Observation

Gordon (1983)
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Mean Chl (9/1997 – 8/2000)

Source: NASA/GSFC



A Little History
1950’s Today



Today’s Gears



CZCS on NIMBUS-7
(1978-1986)

Satellite Instruments

SeaWiFS on Orbview-2 
(1997 – present)



Satellite Instruments

MODIS on Terra
(1999-present)

MODIS on Aqua
(2002 – present)



Computing Power
1970s: First CZCS image in a month
Today: 10-year SeaWiFS archive in 2 days

Algorithms
1970s: Subtraction, ratio, etc.
Today: Semi-analytical, optimization, etc.

Peer Recognition
1970s: One image deserves publishing in Science
Today: Images without story published nowhere 

Data/Image Availability
1970s: Barely anywhere
Today: Free everywhere



What data products?
Spectral reflectance
Chlorophyll-a concentration
Surface irradiance
Attenuation coefficient
Backscattering coefficient
CDOM absorption coefficient
Euphotic depth
Total suspended sediments
Fluorescence line height
……



NASA (global archive)

Regional (customized for GOM)

Where?



http://oceancolor.gsfc.nasa.gov



http://reason.gsfc.nasa.gov/Giovanni/



http://www7333.nrlssc.navy.mil/imagery/image
ryMenu2.html



http://habsos.noaa.gov/



http://www.nodc.noaa.gov/SatelliteData/OceanColor/



http://www.esl.lsu.edu/home/



http://gulf-coast.lsu.edu/



http://modis.marine.usf.edu/weekly/gcoos/
gcoos.index.html



How shall we trust these products?



McClain et al., (2004, DSR-II)

Global Oceans



From Muller-Karger (2001, EOS)

Upwelling and River Plume



CARIACO upwelling
RMSE = 57%
R=0.92, n=29

Unpublished data Odriozola et al. (2007, CSR)

Orinoco plume:
RMSE > 150%

CARIACO upwelling:
RMSE = 57%

Upwelling and River Plume
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10-m Isobath, West Florida
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Tampa Bay, Florida

Chlorophyll

2004 fitted line

2004 data
2005 data

2005 fitted line
2004+2005 data

Turbidity=1203.9x Rrs(645)1.087

R2=0.73, n=43
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Percentage of Negative Lw (1998-2007)

Spring Autumn



Bio-optical algorithms:Probability of cloud-free SeaWiFS data

Spring (3/20 – 6/20), 1998-2004

Probability of negative Lw of cloud-free data

Spring (3/20 – 6/20), 1998-2004



“Ocean color”  in Research

Web of Science 
8/25/2007
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1. Carbon Cycle

3. Ecology and Fishery

2. Climate

4. Oceanography



Satellite (MODIS) image
Aug. 30, 2005, 16:47 GMT

Satellite (MODIS) image
Aug. 27, 2005, 19:26 GMT

470 km2 (120000 acres)
under water

Before Katrina

After Katrina



Wastewater Management



Oil Search



Plume or Bloom



Biggs et al. (2006, AGU monograph)

Whale Locations



Wall et al., (2009)
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Arrows indicate red tide bloom

Fronts and Fish



Soto et al. (2009)

Coral Reef Connectivity
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1. Increase usage
User-friendly products
Involvement of end-users

What’s Next

2. Improve quality
Accuracy
Resolution

3. Inter-disciplinary

4. Increase $
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