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• Remote sensing of water

• On-lake remote sensing

• What satellites could work?

• Next steps…



1. Collect lake spectral measurements from lakes 
paired with relevant limnological data

– Chlorophyll, microcystins, CDOM, ect.

2. Characterize the spectral patterns found in New 
England lakes

3. Develop algorithms to measure water quality in 
New England lakes

4. Apply algorithms to satellite imagery to validate the 
techniques

Steps in water RSSteps in water RS



1. How is water different than land?
a) Low reflectance

b) Rapid changes

c) Narrow bands of interest

Things to think about for water RSThings to think about for water RS

==> return time of sensor
==> turn around time of data
==> atmospheric correction
==> spectral sensitivity 
==> radiometric sensitivity 
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• Remote sensing of water

• On-lake remote sensing

• What satellites could work?

• Next steps…



93 spectra
63 lakes



Chlorophyll in study lakes
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serial cable
(transmit data)

fiber optic cable
(transmit light)

400-750 nm
3 nm bands

upwelling

downwelling

USB 2000 radiometers
(measure light, output data)



Upwelling

Downwelling

Calibration



93 lakes
2023 wavelengths
188,139 regressions

Corrections for: 
fiber optics cable
water to air
temperature

Rrs



All remote sensing reflectance spectra (n=93)
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All remote sensing reflectance spectra (n=93)
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Wavelength (nm)
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Dall’Olmo & Gitelson 2005
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<10 ug / L chl – not so good…



Extracted chlorophyll a (μg l-1)
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• Remote sensing of water

• On-lake remote sensing

• What satellites could work?

• Next steps…



Agency Purpose Satellite

Thematic 
Mapper NASA Land Landsat

SeaWiFS NASA Sea/Land OrbView-2

MERIS ESA Sea/Land Envisat

MODIS NASA Sea/Land Aqua & Terra

Satellite sensors useful for lake RS

Landsat TM
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Microcystis aeruginosa - natural light
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Microcystis aeruginosa - natural light
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Microcystis aeruginosa - natural light
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Microcystis aeruginosa - natural light
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Microcystis aeruginosa - natural light
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Microcystis aeruginosa - natural light
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Microcystis aeruginosa - natural light
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Microcystis aeruginosa - natural light
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Microcystis aeruginosa - natural light
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Deciding which sensor to use for lake RS

Small lakes

Large lakes

Dynamics

Sensitivity

Chlorophyll     
in lakes
Cyanobacteria 
in lakes
Ease of access 
online

Turn around

Extent

Historic

Spatial resolution – pixel size

Size of footprint

Data processing and distribution

Date of satellite launch

Spatial resolution – pixel size

Temporal resolution – repeat time

Radiometric resolution – bits

Spectral resolution – bands important for chlorophyll

Spectral resolution – bands important for phycocyanin

Website design and access



Landsat TM MERIS MODIS SeaWiFS
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• Remote sensing of water

• On-lake remote sensing

• What satellites could work?

• Next steps…



• Create best possible algorithms for variety 
of satellite platforms using spectra

• Apply algorithms to real satellite data and 
check with ground collected lake data

• Determine best system and use for each 
satellite platform

• Look for other uses for on-lake remote 
sensing (boat, aerial, volunteers, ect.)

Next StepsNext Steps
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