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Remote Sensing Monitoring of Wheat Stripe Rust Based on
Canopy Downscaling Using Red SIF

JING Xia ZHAO Jiaqi YE Qixing ZHANG Zhenhua ZHANG Yuanfang
(College of Geomatics Science and Technology, Xi’an University of Science and Technology, Xi’an 710054, China)

Abstract; In order to reduce the influence of canopy geometry and other factors on the sensor detected
solar-induced chlorophyll fluorescence ( SIF ), the response characteristics of red SIF ( RSIF )
fluorescence under stripe rust stress were discussed. Simple linear regression ( SLR) and non-linear
regression ( NLR) models for remote sensing monitoring of wheat stripe rust were constructed with RSIF
as the independent variable. The results showed that the leaf scale RSIF had a significant advantage in
the remote sensing monitoring of wheat stripe rust, with a 13. 2% higher correlation with the severity level
(SL) of wheat stripe rust compared with far-red SIF( FRSIF). Compared with FRSIF, the R® between
predicted D, and measured D, was increased by 9.8% and 38.9% , and the RMSE was decreased by
23.1% and 36.4% , respectively, using the linear regression model and non-linear regression model
constructed with the blade scale RSIF as the independent variable. In addition, downscaling can improve
the accuracy of RSIF monitoring of wheat stripe rust. The R’ between leaf scale RSIF and D, was
increased by 126.3% compared with the canopy scale. The R® between D, and measured Dy, predicted
by SLR and NLR models using leaf scale RSIF as independent variable was increased by 114.3% and
233.3% , respectively, compared with the canopy scale, and RMSE was decreased by 16.7% and
15.4% , respectively. The research results were of great significance for improving the remote sensing
monitoring accuracy of wheat stripe rust, and also had certain reference value for remote sensing
monitoring of other stresses.

Key words: wheat stripe rust; remote sensing monitoring; solar-induced chlorophyll fluorescence; red

band; downscaling; model accuracy
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Fig.1 Overview of research area in Qishan County in 2020
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Fig.2  Correlation between RSIF and severity of wheat stripe rust
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Tab.2 Prediction of wheat stripe rust severity model in RSIF
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Fig.4  Accuracy verification of RSIF wheat stripe rust severity model
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