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Quantitative model of foliar dustfall content
using hyperspectral remote sensing
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LIU Wei-Yang', CHI Chun-Ming', ZUO Tian-Guo'
(1. College of Plant Science, Tarium University, Alar 843300, China;
2. Institute of Remote Sensing and Information Technology, Zhejiang University ,Hangzhou 310058 ,China)

Abstract: By analyzing hyperspectral features of elm foliar dustfall content (FDC), a models of hyperspectral monito-
ring was built. Relationship between hyperspectral parameters and FDC was investigated by using regression analysis
method. The results showed that FDC increased spectral reflectance in the visible band while decreased it in the near in-
frared band. Foliar dust didnt affect the " three edge" position but significantly affected its amplitudes and areas. FDC of
elm was badly predicted with the models based on spectrum index or " three edge" parameter. Models based on multiva-
riate linear regression, principal component regression and partial least squares regression can predict FDC primely. The
model with 1st derivative value as variables was the best one for estimating FDC by the hyperspectral. Predictive correla-
tion coefficient, predictive root mean square error, and the ratio of sample standard deviation to predictive root mean
square error of this model were 0.92, 1.06, and 8.2, respectively.

Key words: foliar dustfall; hyperspectral; quantitative inversion; remote sensing monitor
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Table 1 Foliar dustfall content of the studied leaves of elm
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Fig. 1 Reflectance spectra of dust and de-dust
leaf
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Fig.2 First derivative spectra of leaves with different
FDC
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Fig.3 Correlation between FDC reflectance and first
derivative
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Table 2  Test results of single variable linear regression
model for FDC

TITR  FEAREZ S T

LR MAHE  TURE B TR

Spectrum index R’ R RMSE,, RPD
FDCDI 0.62** 0.61** 7.38 1.17
FDCRI 0.75** 0.68 ** 5.04 1.72
FDCNI 0.77 ** 0.72** 4.79 1.80

SDy 0.05 0.11* 10.01 0.86

SDb 0.75** 0.69 ** 4.90 1.71

SDr 0.63 ** 0.62 ** 5.77 1.49
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Table 3 The results of different modeling methods

BETY: R et B UHE i

Modeling  Spectral Calibration ~ Cross validation Prediction

method ~ index RMSE, R? RMSE, R. RMSE, R, RPD
RHR 1.62 0.66* 1.81 0.64* 1.83 0.64* 4.7
—Bigsr 1.53 0.71* 1.77 0.69** 1.59 0.73** 5.4
REER 131 0.72* 1.41 0.71* 1.43 0.74* 6.0
—da 0.87 0.87* 1.35 0.73* 1.32 0.79* 6.6
F§%E  0.53 0.96* 0.61 0.95* 1.16 0.82** 7.4
—Brig 0.39 0.97* 0.46 0.96* 1.06 0.92* 8.2
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Fig.4 Comparison of FDC between the measured and the
predicted values by PLSR model ( a) reflection value, and
(b) first derivative value
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