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A. Rationale
     The purpose of this general procedure is to calibrate Reference PAR sensors to the International Standards Organization Global Clear Sky standard spectra.  The reference sensors are calibrated annually and sent to each research group in AmeriFlux network. They are intended to be used for the calibration of field sensors and otherwise kept in the dark in the lab to minimize calibration drift.
B. Procedure

We use an NIST traceable standard lamp calibration unit (model 1800-02, Li-Cor Inc., Lincoln NE) customized to allow the use of different PAR sensors and maintain a precise and accurate sensor to lamp distance. The sensor, lamp and in situ clear sky conditions each have distinct spectral responses across the range of atmospheric wavelengths, and have to be accounted for.  Through a de-convolution, we adjust the integrated frequency of the standard lamp to the ISO Clear Sky spectra.  

Calibration unit 

The 1800-02 unit is warmed up for a minimum of 5 minutes before performing calibrations to allow the temperature and voltage to stabilize.  The cumulative run time of the lamp is tracked to ensure the lamp is only used while its calibration is still valid.  Additionally the calibration unit voltage is measured each time the unit is run and compared to the specified values to ensure the lamp output is correct.  Up to eleven PAR sensors are wired for differential voltage measurements to a calibrated Campbell Scientific CR23X data logger.  Each sensor is run for 15 seconds (determined to be optimal using Allen’s variance analysis) in the calibration unit while the sensor body temperature is measured using a copper-constantine thermocouple.

Calculations 


The spectral data from the NIST lamp calibration certificate are input into statistical software and corrected to account for the difference between them and the ISO Clear Sky spectra. The energy density of the corrected spectra and the mean voltage measured during calibration is then used to calculate the new multiplier.  The uncertainty of the multiplier is reported as ± 1 SD.
