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Remote Sensing Applications in NOS 

• All resolutions 
• High resolution (WorldView etc.)  

– coral habitat, bathymetry 

• Medium resolution (Landsat) 
– wetlands/coastal habitat, some bathymetry 

• Moderate to low resolution (300-1 km) 
– Water quality, SST, algal blooms,  etc.  

 

Ocean applications discussed here.  
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NOS Organization and Working Relationships 
 Modeling 

 
 Bathymetry, shorelines 
 

 
 Operational HAB forecasts 

 
 

 Ocean habitat assessment  
 
 

 Oil spill response 
 
 
 

 Bottom and wetland habitat 
 
 
 

 R & D 
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Ocean Satellite data types 

SST (VIIRS) 
 

Visible imagery, with glint (VIIRS) 
 

Ocean color for chlorophyll (VIIRS) 
 

Higher spectral/spatial (OLCI/Sentinel-3) 
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Applications:Harmful Algal Blooms (HABs) 

• Harmful impacts human health, ecosystems, economies 
• Algae—base of marine & aquatic food chains 

– Includes micro-, macroalgae, & Cyanobacteria (aka blue green algae) 
– Marine HABs:  Mostly dinoflagellates 
– Freshwater HABs:  Mostly cyanobacteria 

• Bloom—“excessive” growth 
– May or may not discolor water, red, brown green, purple, white 
– 102 to 107 cells/liter may be “bloom” depending on species 
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Coastal HABS  
Public Health Threats 

HI 

PR 

Amnesic Shellfish Poisoning 
Neurotoxic Shellfish Poisoning 

Paralytic Shellfish Poisoning 

Ciguatera Fish Poisoning 

Cyanobacteria 

Diarrhetic Shellfish Poisoning 
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What is the Harm? 

 Animal illness and death 
‒ Fish 
‒ Endangered and protected species:  mammals, birds, 

turtles, fish 
‒ Livestock and pets 
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Examples 

• HAB Operational Forecast, Gulf of Mexico. 
Ensemble of algorithms being used.   
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1 km MODIS  Aug 22                                           Aug 26 forecast 

Over 1500 subscribers by Aug 2015 
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Extensive use of MERIS for monitoring  
(Lake Erie example). Algorithm moved to 1 km MODIS in 2012.  
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13 years of data provide data to model seasonal forecast 

Data from  
MERIS 2002-2011, 
MODIS 2012-2014; 
(MODIS forced to MERIS; 
loss in sensitivity & resolution) 

high 

medium 

low 
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Examples 
• Oil spill response 
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Examples 
• Oil spill response, MODIS image 
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National Marine Sanctuaries, habitat characterization 
(Gulf of the Farallones, Cordell Bank, Monterey Bay) 

Decreased sea surface temperatures and increased upwelling  

Mean Sea Surface Temperature for Gulf of the  Farallones National Marine Sanctuary 1990-2004
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Mean Monthly Precipitation for the Southwest Region 1997-2003
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Mean Chlorophyll for Gulf of the Farallones National Marine Sanctuary 1997-2004
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Mean Turbidity for Gulf of the Farallones National Marine Sanctuary 1997-2004
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S
S

T Time Series Imagery 
and Analysis 

• Time-series imagery show the dynamic nature of the spatial 
oceanographic patterns.  Ex. Chlorophyll concentrations are driven by 
upwelling which is influenced by ENSO. 
 
• Time series analysis can derive seasonal and inter-annual patterns. 
Ex. Minimum SST and maximum CHL concentrations occur in 
April/May. Turbidity is more variable with a tendency towards minimums 
in December.  Coastal areas directly influenced by river plumes may 
show a maximum during the winter rainy season. 
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Habitats in the ocean (seabird) 
NOAA Biogeography program 

These types of maps 
can be used by coastal 
managers to protect 
critical seabird habitats 
and identify the most 
suitable sites for future 
wind farms. 
 
Data includes SST, 
climatic in situ, bird 
reports, etc.  
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Coral Reef Conservation Program 



NOS ocean sensor applications Aug 2015 R. Stumpf NOAA #17 

Summary 

• NOS uses polar-orbiting data for 
– Operational harmful algal bloom forecasts 
– Response to other algal blooms 
– Oil spill response 
– Indirectly for boundary models for coastal 

hydrodynamic models  
– Sanctuaries and habitat assessment 

• JPSS will replace MODIS/Aqua as primary 
monitoring tool for ocean color, with superior 
image quality.   
– Potential for usable data in bright targets, no sensor 

saturation 
– Less striping 
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