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Fig. 1

The relationship between the predicted chlorophyll content and the

measured chlorophyll content in the validation samples using SD
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Table 1 Prediction accuracy of the SD, SR, ND and PLS methods and model parameters

in estimating leaf chlorophyll content for the validation samples
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Fig. 2 The relationship between the predicted chlorophyll content and the
measured chlorophyll content in the validation samples using SR
60 70 704
. o a
< 50- . < 601 A 607 8
£ g - g &
2 404 " S0 - & 3501 /8’
~ 2 ~ o ~ o
3 - = 401 ,{"/g = 40- °6
° 30 e 5 S S Chinese elm adaxial
B H . . g 304 g 30 e O Chinese elm abaxial
3 ¥ ® Chinese elm adaxial 5 @ White poplar adaxial o o White poplar adaxial
3 201 LY ® Chinese elm abaxial 5 ©  White poplar abaxial 5 ©  White poplar abaxial
> r'y === Chinese elm E 201 iy 7 -~ White poplar E 204 s e all
104 R*=0.770 0] ¢6° R*=0.812 1ol ° R=0.824
(] RMSE=6.708 RMSE=8.636 RMSE=7.474
0 Slope=0.671 0 Slope=0.804 0 Slope=0.766
0 10 20 30 40 50 60 0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
Measured chl/(ugm?) Measured chl/(ug-m?) Measured chl/(ug-m?)
B3 NDUWHEERHEAMHFRESEMNESEHERLEELENXER
Fig. 3 The relationship between the predicted chlorophyll content and the
measured chlorophyll content in the validation samples using ND
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Fig. 4 The relationship between the predicted chlorophyll content and the
measured chlorophyll content in the validation samples using PLS
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Estimation of Chlorophyll Content by Reflectance Spectra of the Positive
and Negative Blades

WANG Xin, WANG Zi-tong, YOU Wen-giang, LU Fan, ZHAO Yun-sheng, LU Shan”
School of Geographical Sciences, Northeast Normal University, Changchun 130024, China

Abstract The rapid and nondestructive estimation of leaf chlorophyll content is significance of the monitoring of vegetation
growth and environmental stress. The traditional method of chlorophyll estimation is mostly based on the spectral information of
upper leaf side. However, in the actual remote sensing observation, the sensor not only receives the adaxial spectral information
of leaves, but also receives the spectral information from the abaxial surface of leal. The main purpose of this study is to find an
accurate method to estimate the chlorophyll content of leaves when considering both the adaxial and abaxial spectral information
of the blade. This paper compared the simple difference vegetation index (SD), simple ratio vegetation index (SR), normalized
difference vegetation index (ND) and partial least squares (PLS) regression modeling method. It was found that PLS regression
modeling method had the highest precision in all of the methods to estimate leal chlorophyll content of two species with two sur-
faces reflectance. The R* was 0. 91 and the RMSE was 5.21 g ¢« cm * Therefore, it can be concluded that the PLS method is

more accurate in estimating leaf chlorophyll content when considering both adaxial and abaxial leaf spectral information.
Keywords Adaxial and abaxial leaf surfaces; Chlorophyll content; Partial least square; Vegetation index
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