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Fig. 2 Leaf reflectance spectral curves
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Effect of Leaf Dust Retention on Spectral Characteristics of Euonymus
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Abstract Atmospheric particulate pollution has become one of the serious urban environmental problems on a global scale. In
order to explore the influence of leaf surface dust on the spectral characteristics of the leaves, a prediction model of leaf surface
dross based on high-spectrum data was established. In order to explore the influence of leaf surface dust on the spectral
characteristics of the leaves, a prediction model of leaf surface dross based on high-spectrum data was established. Our study
focused on the common greening tree species (Euonymus japonicus) in Beijing, and collected 720 leaf samples in high, medium
and low dust pollution gradient environments, and then used the ASDF Fildsoec Handheld spectrometer to obtain hyperspectral

data. The results showed that the spectral reflection peaks were at 560 and 900 nm, respectively, and the absorption valleys
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were in the range of 400~500, 600~700 and 1 000~1 050 nm. The leaf reflectivity with or without dust retention showed dif-
ferent rules in different bands. The spectral reflectances in the range of 400~760 and 760~1 100 nm were as follows: dust-re-
taining leaves™ dust-removing leaves, dust-retaining leaves<Cdust-removing leaves. There wereobvious difference between the
dust-retaining and dust-removing leaves on the vegetation spectral curve. In the 350~700 and 1 900~2 500 nm band, the spec-
tral reflectance of the dust-retaining blade was slightly higher than that of the dust-removing blade. In the range of 780~1 400
nm, the spectral reflectance of the dust-retaining blade was significantly lower than that of the dust-removing blade. The order of
difference was: heavy polluted area, moderately polluted area, mildly polluted area. The reflectivity increased gradually in the
visible light band (350~780 nm) with the increase of leaf dust retention, while the near-infrared band (780~1 100 nm) changed
in the opposite direction; the red edge position of the dust-free blade did not change significantly. The red edge slope and the red
edge index of the dust-retaining blade were reduced. In the spectral prediction model of leaf dust retention in 7 common spectral
parameters, the quadratic polynomial prediction model established by foliar water content index and simple ratio index had the
highest R*, which were y=—1.182*+0.542 4x+0.991 7, y=—7.672* +3.692 42+0. 371 4, respectively. The regression
model was validated by using the predicted samples, and the R* reached 0. 987 7 and 0. 887 3, respectively. The fitting effect
was good, indicating that the two prediction models can effectively estimate the dust retention of the leaf of Euonymus japoni-

cus.

Keywords Euonymus japonicus; Hyperspectral; Dust retention; Regression model; Prediction
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