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Remote Sensing for Great Lakes Mapping and 
Monitoring 

Remote sensing:  the collection of data about an 
object, area, or phenomenon from a distance with a 
device that is not in contact with the object.  

Includes both passive imagery and active radar/lidar 

Spaceborne, airborne, underwater and ground-based 
platforms 
 Satellite remote sensing provides Earth observations at 

repetitive intervals with the same geometry, allowing large-
scale feature mapping and monitoring of changes over time 

 Manned/unmanned aircraft platforms can be more flexible, data 
is higher-resolution but less standardized 

 Ground-based and underwater platforms can get to areas not 
visible from above (deep water, under forest canopies) 



 
 

Remote Sensing for Great Lakes Mapping and 
Monitoring 

Outline 

Two major categories of Great Lakes remote sensing 
projects: 
 Open water sensing (water quality, harmful algae blooms, 

water temperature, ice cover) 
 Coastal monitoring (wetland classification, mapping invasive 

species and nuisance algae, monitoring rip currents and 
coastal erosion) 

Data are only useful if they’re accessible; data sharing 
and web portals are an important part of the equation 



 
 

Open Water Sensing for the Great Lakes: 
Water Quality Constituents 

July 2013 Monthly Average Products for Lake Michigan 



 
 

Open Water Sensing for the Great Lakes: 
Primary Production Estimates 

Lake Michigan chlorophyll concentration and primary productivity estimates for March 20, 2008. 
Warmer colors (red, yellow) indicate higher values. Hatched areas indicate no retrieval due to 
clouds or lake bottom reflectance. 



 
 

Open Water Sensing for the Great Lakes: 
Tracking the Post-Mussel Change in Water Clarity 

> 900 Trillion 
Dreissenid 

Mussels in Lake 
Michigan 

Tom Nalepa, NOAA GLERL 



 
 

Open Water Sensing for the Great Lakes: 
Water Temperature 

Lake Surface Temperature for September 14, 2015 

Cook Nuclear Plant 

St. Joseph River 



 
 

Open Water Sensing for the Great Lakes: 
Ice Cover Mapping 

PI Dr. George Leshkevich, http://coastwatch.glerl.noaa.gov  



 
 

Coastal Monitoring for the Great Lakes: 
Mapping Coastal Wetlands 

http://geodjango.mtri.org/coastal-wetlands/ 
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Coastal Monitoring for the Great Lakes: 
Invasive Phragmites Mapping 

Classifier based on Landsat imagery 
combined with radar data 

MTRI project website: 
http://mtri.org/phragmites.html 
 JPEGs of the 3-season radar image 

mosaics used to map Phragmites 
 2010-2011 field data in Google Earth 

KML format 

GLRI Phragmites Decision Support 
Tool Mapper: 
http://cida.usgs.gov/glri/phragmites/ 
 Distribution map of coastal Phragmites 

stands > 0.2 ha 
 Map of estimated Phragmites habitat 

suitability based on current 
environmental conditions 

Lake Michigan Phragmites Distribution 

http://mtri.org/phragmites.html
http://cida.usgs.gov/glri/phragmites/


 
 

Coastal Monitoring for the Great Lakes: 
Eurasian Watermilfoil Mapping 

12 



 
 

Coastal Monitoring for the Great Lakes: 
Nearshore Bathymetry 



 
 

Coastal Monitoring for the Great Lakes: 
Mapping Dangerous Rip Currents 

PI: Dr. Guy Meadows 



 
 

Data Sharing and Web Portals: 
GreatLakesRemoteSensing.org 



 
 

Data Sharing and Web Portals: 
GLOS Data Portal 

 



 
 

Data Sharing and Web Portals: 
NOAA CoastWatch Great Lakes Node 

AVHRR SST Goes SST 

MODIS True Color 

GLSEA 

RADARSAT Goes VIS/IR 

Turbidity 

Scatterometer Ice 
       (prototype) 

Scatterometer Winds 
        (prototype) 

(Prototype) 

(Prototype) (Prototype) 

     SAR Ice 
  (prototype) 

Chl, CDOM, Mineral 
      (prototype) 

CoastWatch Regional Nodes 



 
 

Data Sharing and Web Portals: 
www.greatlakesbuoys.org  

Quick, easy access to Great Lakes buoy data, building from years of 
development of the Michigan Tech UGLOS site  

Rapid one-click access to buoy sites with current 
status 

User-friendly overview of primary data on front 
page 18 

http://www.greatlakesbuoys.org/
http://www.greatlakesbuoys.org/


 
 

Data Sharing and Web Portals:  
MTRI Interactive Maps 

http://geodjango.mtri.org/coastal-wetlands/  

Great Lakes Coastal Wetlands 

Nearshore SAV Distribution 

http://geodjango.mtri.org/static/sav 

http://geodjango.mtri.org/coastal-wetlands/
http://geodjango.mtri.org/static/sav/


 
 

Data Sharing and Web Portals: 
Great Lakes Aquatic Habitat Framework 

Under construction 

Spatial database combining 
remote-sensing-derived 
products and other types of 
data, including some MTRI 
products 

http://ifr.snre.umich.edu/glahf/ 

 



 
 

Remote Sensing for Great Lakes Mapping and 
Monitoring 

Thank you! 
• More information on many of 

MTRI’s current project areas can 
be found at  
mtri.org/environmental 

• MTRI Portal for water products: 
greatlakesremotesensing.org 

• Great Lakes Observing System: 
data.glos.us 

• NOAA CoastWatch Great Lakes: 
coastwatch.glerl.noaa.gov  

• Great Lakes Buoys:   
www.greatlakesbuoys.org 

 

 

 

http://coastwatch.glerl.noaa.gov/
http://www.greatlakesbuoys.org/
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