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Retrieving Leaf Area Index of Corn Canopy Based on
Sentinel-2 Remote Sensing Image

SU Wei'  HOU Ning' LI Qi° ZHANG Mingzheng' ZHAO Xiaofeng' JIANG Kunping'

(1. College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China
2. China Land Surveying and Planning Institute, Beijing 100035, China)

Abstract. Leaf area index is one of the important parameters to describe the canopy structure of corn,
which determines the biophysical processes of corn canopy photosynthesis, respiration, transpiration
and carbon cycle. Therefore, retrieval of leaf area index is of great significance to corn growth
monitoring. The Sentinel-2 remote sensing image and LAT —2000 ground synchronous data were used
to retrieve the leaf area index of corn canopy. Normalized difference spectral index ( NDSI) and ratio
spectral index ( RSI) were extracted to build the univariate and multivariate empirical models. The
best LAI retrieving models were identified based on the best combinations of coefficient of
determination ( R*) and root mean square error (RMSE ). Finally, spatial distributions of LAI in the
study area were mapped through the optimal retrieve model. Results showed that all spectral indices
tested were significantly correlated with LAI of corn, and the correlation between spectral indices
built with red-edge bands and LAI was higher than that built without red-edge bands. Validation
analysis result indicated that although the accuracy of the multivariate empirical model was high, its
ability to predict LAI was poor. Linear regression model of NDSI 4 505, most accurately explained
retrieval of LAT of corn, with R* of 0.534 2 and RMSE of 0.288 5. Therefore, linear regression
model of NDSI 4, 505, was recommended as the most legible model for estimating LAI of corn. The red-
edge bands confirmed from Sentinel-2 remote sensing image improved the accuracy of retrieving the LAI of
corn. Moreover, the results also provided a powerful evidence to develop the Sentinel-2 remote sensing
image and red-edge bands application in retrieving the LAT of corn.

Key words: Sentinel-2 remote sensing image; corn canopy; leaf area index; red-edge bands; spectral

indices
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Tab.1 Bands information of Sentinel-2

remote sensing image
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Tab.3 Correlation coefficient of spectral

index and corn leaf area index
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Tab.4 The best inversion models and accuracy verification of leaf area index ( LAI) of

corn and spectral indices (n =12)
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Tab.5 Comparison between predicted and measured
values of corn leaf area index (LAI) by

different retrieving models
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