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Estimation of Cotton Canopy Crop Water Stress Index
(CWSI) Based on Hyperspectral Remote

Sensing Infrared Images

HUANG Chun-yan, ZHAO Peng-ju, WANG Deng-wei, LIU Ya-hui, CHENG Qi, XIAO Li-juan

(Key Laboratory of Oasis Eco-agriculture, Xinjiang Production and Construction

Group; College of Agronomy, Shi Hezi University, Shi Hezi 832003, China)

Abstract: Thermal images and reflectance spectra of cotton canopy were acquired by using a radiometric

video camera from Fluke company and a portable non-imaging hyperspectral spectrometer from ASD

company in five growth stages of cotton respectively. The thermal images were processed and the crop

water stress index (CWSI) was calculated according to Jones’ definition. Through spectrum analysis,

both the reflectance spectrum at the wavelength of 654 nm and the first derivative spectrum at the

wavelength of 738 nm were considered as the sensitive wavebands of the CWSI. The linear correlation

model equations were established. The regression function accuracy values were 72.4 % and 80.5 %

respectively. The research result showed that by using infrared thermal imaging technology to acquire h-
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igh spatial resolution information of crop canopy, the effects of background interference factors could

be eliminated and the CWSI of cotton canopy could be calculated more accurately. Compared with

the reflectance spectra, the first derivative spectra was more suitable for the real-time and dynamic

calculation of the CWSI of cotton.
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