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Table 1 Remote sensing data used and concurrent measured
leaf chlorophyll content (Cab) and leaf area index
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SC A EEGZAR A S0 Cab/(pg + cm %) S LAT
17/07/16 17/07/18 48. 89 1. 68
17/07/30 17/07/28 57.57 3.31
17/08/07 17/08/07 63. 14 5.23
17/08/28 17/08/27 63. 66 5.37
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18/08/10 18/08/10 52. 11 4.18
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Table 2 Model parameter settings in the forward
simulations of PROSAIL

S BoME RKME BN
F45H N 1 1.5 0.1
4% 26 & i Cab/(pg » em™ %) 0 80 0.5
T A4S 5 LAT 0 7 0.5
KiE MREHE/(pg » em™?) 8 3 /
TR E B cm/(g » em™2) 0. 001 0. 005 0. 002
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SE AT ALA/ () 30 30 /
KR/ 20 50 5
WL K T A / () 8 8 /
O A % 5 6 R /() 120 150 5
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Table 3 The spectral indices used in this study
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Fig. 1 Leaf chlorophyll content inverted using Cl;s (a), Cl;; (b), Clg;(¢), and ZM (d) against measurements

F4 BEFOMAEEHREOHAHEESE
SR G R

Table 4  Statistics of leaf chlorophyll content inverted using
four different spectral indices against measurements
R —namEeyE R QEM§@> M
Clyos y=0.845 9x+6.150 2 0.69 9.17 0. 09
Cl7o y=0.912 92—1.1209 0.79 9.02 —9.21
Clyss y=0.994 4x—1.393 5 0.67 10. 84 —0.32
ZM y=0.8154x+2.472 2 0.71 10.53 —11.11
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Fig. 2 Relative errors of leaf chlorophyll content inverted using

four spectral indices under different LAI conditions
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Fig. 5 Leaf chlorophyll content inverted using Cl;ys /G (a), Cl., /G (b), Cl: /G (¢), ZM/G (d) against measurements

K5 M EEEREERELERBE
Table 5 Accuracy of inversion results after

correction of four spectral indices

R L r ¢ N;%iﬂ)%ﬁz
Clos /G y=0.908 4x+6.211 9 0. 83 6. 95 6. 85
Cli/G y=0.930 3x+5.287 0.91 5.09 6. 45
Clis; /G y=0.885 4z-+9.004 4 0.86 7.01 11. 63
ZM/G y=0.917 6x+8.023 0. 88 6. 88 12. 32
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Inversion of Rice Leaf Chlorophyll Content Based on Sentinel-2
Satellite Data

YANG Xu, LU Xue-he, SHI Jing-ming, LI Jing, JU Wei-min"
International Institute for Earth System Science, Nanjing University, Nanjing 210023, China

Abstract Chlorophyll content is an important indicator of crop health. plant productivity, and environmental stress. Real-time,
fast and accurate acquisition of leaf chlorophyll content of crops is of significant for monitoring crop growth. Remote sensing is
an effective way to retrieve leaf chlorophyll content of crops at regional and global scales. However, previous studies retrieving
leaf chlorophyll content of crops does not fully consider the impact of underlying surface background, limiting retrieval accuracy.
To this end, this paper aims at the inversion of rice leal chlorophyll content from Sentinel-2 remote sensing satellite data using a
look-up table based approach. The look-up table was simulated using the PRAOSAIL radiation transfer model. The applicability
of chlorophyll indices (CI) calculated from the reflectance of the green band and different red-edge bands and the spectral index
(Zarco and Miller, ZM) constructed by two different red edge bands in inverting leaf chlorophyll content was evaluated using
field measurements. The greenness index (G) was integrated with CI and ZM to constrain the impact of background on the
inversion of leaf chlorophyll content. The main findings of this study are: (1) The accuracy of leal element content inversion
based on the spectral index constructed in different bands is different, and Cl;;, performed the best (R* =0.79, RMSE=9. 02
pg e ecm™ ), followed by ZM (R*=0.71, RMSE=10.53 pg * cm *), Cl;s (R*=0. 69, RMSE=9.17 pg *+ cm *), and Cl;5 (R?
=0.67, RMSE=10.84 pg * cm ”); (2) The inverted leaf chlorophyll content is significantly affected by the background,
especially at the early stage of rice growth. The inverted leaf chlorophyll content was systematically lower than observations
(mean relative error (MRE) in the range from —18. 87% to —31. 94 %) owing to strong background interference; (3) CI/G and
ZM/G can effectively eliminate the influence of background and improve the accuracy of rice leaf chlorophyll inversion. At the
early stage of rice growth, inversion based on CI/G and ZM/G significantly improves agreement between inverted and observed
leaf chlorophyll content (MRE in the range from 8. 11% to 18. 11%). These findings are of great significance for improving the

inversion of leaf chlorophyll content under different leaf area index levels of rice from remote sensing data.
Keywords Leaf chlorophyll content; Remote sensing inversion; Sentinel-2; PROSAIL
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