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… to enable understanding and forecasting of the impacts of 

climate change, land use change and invasive species on 

continental-scale ecology

…by providing infrastructure to support research, education 

and environmental management in these areas

Causes of Change
Climate

Land Use
Invasive Species

Response to Change
Biodiversity

Biogeochemistry
Ecohydrology

Infectious Disease

Funded by the National Science Foundation to…



© 2013 National Ecological Observatory Network, Inc. ALL RIGHTS RESERVED.

NEON Observation Platforms

AOP

TIS
TOS

AOS/AIS
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Capture of Data at Multiple 

Spatial Scales
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AOP Flight Concept
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NEON Airborne Payload
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AOP Data
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The NEON Imaging Spectrometer
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Why Calibration?

"Solar Spectrum". Licensed under Creative Commons Attribution-Share Alike 3.0 

via Wikimedia Commons -

http://commons.wikimedia.org/wiki/File:Solar_Spectrum.png#mediaviewer/File:Sol

ar_Spectrum.png
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NIS Raw Flight Line Sequence

Dark Frame is taken prior to science collection

Science data is taken of the flight line target. In this 

case, Soaproot Saddle in NEON’s Domain 17 

collected in 2013. Reflectance tarps are visible in 

the uncorrected image

On-board calibrator (OBC) data is taken at a low 

light level immediately after second dark collect.

On-board calibrator (OBC) data is taken at a higher 

light level to improve signal at short wavelengths.

Laser data is taken to provide a spectral check and 

to conclude the sequence.

Dark Frame is taken after science collection
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Spectral Calibration

2012 2013For EACH Pixel (All 255,944 of them),

We need to know or model the

• Location

• Shape

of the spectral response functions (SRF)

Where

Shape
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Spectral Calibration
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Spectral Calibration
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Spectral Calibration

Raw NIS-1 image collected on BIP/SCIP

• BIP/SCIP illuminates 5 spatial pixel locations

• Zero-order light collected at start

• RGB show up in RGB image of collect

Algorithm selects spatial columns, in this case [35, 177, 314, 457, 596]
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Spectral Calibration
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Development of NEON code for SRF 

FWHM

Band Center
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Spectral Calibration
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Spectral Calibration
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Radiometric Calibration
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Radiometric Calibration

Integrating Sphere Test Station
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Radiometric Calibration
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Radiometric Calibration
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Vicarious Calibration at Railroad Valley
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Vicarious Calibration at Railroad Valley
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Vicarious Calibration at Railroad Valley

Cirrus Band = ~30% Difference



© 2013 National Ecological Observatory Network, Inc. ALL RIGHTS RESERVED.

Conclusions

• Next steps

• Improve Spectral Calibration

• Continue calibration test set development

• Incorporate precision Transfer Radiometers in calibration 

process

• Continue development of QA/QC verification and reporting
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Back-up slides


