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Hyperspectral characteristics and chlorophyll content estimation of winter wheat

under ozone stress
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1 Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters ( CIC-FEMD ) , Nanjing University of Information Science &
Technology ; School of Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing 210044, China
2 Yangtze Institute for Conservation and Development, Hohai University, Nanjing 210024, China

Abstract: To quantify the O,-induced damage non-destructively and rapidly, it is important to build up the relationship
between the chlorophyll content and spectral characteristics. In this study, the winter wheat leaves under ozone stress were
measured at the jointing, flowering and grain filling stages, respectively. The field experiment was conducted through the
free-air ozone concentration elevation system ( O,-FACE) platform located at Jiangdu, Yangzhou, Jiangsu Province.
Hyperspectral estimation of chlorophyll content under ozone stress was made using linear regression model, artificial neural
network ( ANN) model and partial least squares regression ( PLSR) model, respectively. The results showed that the green
peak of the leaf spectrum under ozone stress showed a “red shift” , while the red edge of the leaves spectrum showed a
“blue shift”. Elevated ozone affected wheat leaves more at grain filling stage than jointing and flowering stages. There was a
significant correlation between chlorophyll content and most spectral characteristics or vegetation spectral indexes under
ozone stress with high estimation accuracy (R*>0.8). Among all models, the highest accuracy was achieved by the PLSR
model based on spectral characteristics. The PLSR model can be used to estimate the chlorophyll content of winter wheat

exposed to high ozone concentration and thus quantify the damage induced by ozone stress.
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Table 1 Definition and calculation formula of Remote sensing vegetation indices
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Remote sensing Name Calculation formula

vegetation indices
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Table 2 Definition and description of spectral characteristic parameters
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Fig.1 The average of SPAD value with and without ozone stress
in three growth stages
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Fig.2 Hyperspectral response of winter wheat leaves in different growth stages ( The envelope range is plus or minus one standard deviation)
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