

README for Airborne Hyperspectral image
Short Name: AEHYPCCMN300MM
Long Name: Airborne Hyperspectral Reflectance LTER Cedar Creek Minnesota Daily 300 mm V001
Data collection date: August 2, 2014
Data collection place: Cedar Creek BioDIV experiment, MN, USA
Author: Ran Wang (rw6@ualberta.ca) and John A. Gamon (jgamon@gmail.com)
Ecosystem type: Prairie grassland (experimental plots)
Funding source: NASA, NSF, iCORE/AITF, NSERC, CFI, China Scholarship Council
Funding source grant number: DEB-1342872, to J. Cavender-Bares, a NSF-LTER grant (DEB-1234162) to J. Cavender-Bares, and by iCORE/AITF (G224150012 & 200700172), NSERC (RGPIN-2015-05129), and CFI (26793) grants to J. Gamon.

Imaging spectrometer: AISA Eagle, Specim, Oulu, Finland
Aircraft: Piper Saratoga, Piper Aircraft, Vero Beach, Florida, USA
Collection: University of Nebraska Center for Advanced Land Management Information Technologies (CALMIT)

Measurement Quantity: Reflectance (canopy)
image type:  ENVI standard
# of lines: 1085
# of columns (samples): 1131
# of bands: 64
Wavelength range: 400 – 970 nm
Interleave*: BSQ
Data type: Floating point
* See the definition of Interleave in ENVI software (https://www.harrisgeospatial.com/docs/enviimagefiles.html)                              


IMAGE INFORMATION
Airborne data for the Cedar Creek region were collected on August 2, 2014 using an imaging spectrometer (AISA Eagle, Specim, Oulu, Finland) mounted on a fixed-wing aircraft (Piper Saratoga, Piper Aircraft, Vero Beach, Florida, USA) operated by the University of Nebraska Center for Advanced Land Management Information Technologies (CALMIT) Hyperspectral Airborne Monitoring Program (CHAMP). Images were collected from a height of 1540 m and a speed of 196 km/h. The ground pixel size was approximately 1 m2. The imaging spectrometer provided hyperspectral images with a spectral range of 400 ~ 970 nm and a spectral resolution of 3.3 nm (FWHM). Spectral binning (approximately 10nm) was used to increase the signal-to-noise ratio (SNR) of the data. Airborne data covered all the prairie plots in the BioDIV experiment and Biodiversity and Climate experiment. 
To extract reflectance from airborne data, lab-measured calibration coefficients were used to radiometrically convert DN to radiance (Wm-2Sr-1 nm-1). Geometric correction utilized the position and rotational attributes (pitch, roll, and yaw) of the airplane collected by an inflight GPS and inertial measurement unit (IMU) (C-Migits III, Systron Donner Inertial, Concord, California, USA) during the flight. Fast Line-of-sight Atmospheric Analysis of Hypercubes (FLAASH) embedded in ENVI version 4.8 (Exelis Visual Information Solutions, Boulder, Colorado) was used for atmospheric correction to convert radiance to reflectance. To obtain a corrected surface reflectance, we used field spectrometer (Unispec DC, PP Systems, Amesbury, Massachusetts, USA) measurements from three 9x9 meter calibration targets (white, charcoal, and black) made from polyester fabric (Odyssey, J. Ennis, Edmonton, Alberta, Canada) located in the scene to compute coefficients and apply an empirical line correction (Conel et al 1987) to remove remaining errors in the atmospheric correction using ENVI version 4.8. This atmospheric correction of the airborne image was conducted by Abby Stilwell.

























Biodiversity Plot Map for Cedar Creek MN (Courtesy of University of Minnesota)
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