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Overview

• Infra-red Sensor
– Advantages
– Calibration
– Applications

• Pyranometers
– Cosine Response
– Long-term Drift







FOV Determination with Leslie Cube
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Calibration Equation

• Kalma et al. (Calibration of small infra-red surface temperature 
transducers, Ag. For. Met, 1988) proposed:

• IRR-Ps were tested and found to follow the same relationship; 
2nd order polynomial correction was replaced
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Infra-red Temperature Applications

• Plant Canopy Temperature
– Crop Water Stress

• Surface Temperature
– Road
– Water
– Snow
– Soil

• Sky Temperature



Crop Water Stress Index (CWSI)

( ) ( )
( ) ( )LBACUBAC

LBACMAC

TTTT
TTTT

CWSI
−−−
−−−

=











Maximum stress
(calculated)

No stress
(calculated)

Measured stress



USU Long-Term Pyranometer Study:
Cosine Response and Daily Total Radiation Measurements

Silicon-cells:
- 3 Kipp & Zonen SP-Lites

- 4 LI-COR LI200Xs

- 6 Apogee PYR-Ps

Thermopiles:
- 3 Kipp & Zonen CM3s

- 2 Kipp & Zonen CMP3s

- 2 Hukseflux LP02s

- 3 Eppley PSPs

Reference:
- 1 Kipp & Zonen CM21

(heated and ventilated)







Long-term Stability
Oct. 2004-Oct. 2006





Apogee Pyranometer Calibration



New International Headquarters for 
Apogee Instruments

There Goes the Neighborhood!!!
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