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Fig. 1 Spectral measurement of larch branches
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Abstract Defoliation caused by insect pests severely threatens the health and safety of forests; the rapid and accurate acquisition
of information regarding leaf loss is of considerable significance to the remote sensing monitoring and estimation of forest pests.
Based on this, we conducted spectral measurements of infested trees and tested leaf loss rate estimation owing to larch defoliation
caused by Erannis jacobsoni Djak in Mongolia. Differential spectral reflectance (DSR, first derivative of spectral reflectance) and
continuous wavelet coefficient of differential spectral reflectance (DSR-CWC, continuous wavelet transform of DSR carried out
using 36 mother wavelet basis functions of four wavelet families: biorthogonal, coiflets, daubechies and symlets) were obtained
based on the processing of spectral measurement data. The sensitivity of DSR and DSR-CWC with respect to the estimation of
leaf loss rate was analyzed. following which the sensitive bands of DSR and DSR-CWC were automatically identified using the
Findpeaks (Fp) function of MATLAB and the sensitive features identified. Dimension reduction of the sensitive features was
processed using a successive projections algorithm (SPA). Partial least squares regression (PLSR) and support vector machine
regression (SVMR) models for estimating leaf loss rate were established based on these sensitive features and their effectiveness
was compared with that of stepwise multiple linear regression (SMLR) models. The results showed that: ODSR-CWC was de-
termined to be more sensitive than DSR to changes in leaf loss rate in infested larch. with more sensitive bands, mainly distribu-
ted in three absorption valleys (440~515, 630~760 and 1 420~1 470 nm) and three reflection peaks (516~620, 761~1 000
and 1 548~1 610 nm). This finding reflects the fact that DSR-CWC can enhance spectral reflection and absorption characteris-
tics. @ The use of the combination pattern of Fp and SPA (Fp-SPA) was an effective method for the selection of sensitive spec-
tral features that could not only select these features quickly and objectively but also effectively reduce dimensions. @ The opti-
mal mother wavelet bases for the four wavelet families respectivelywere bior2. 4, coif2, dbl, and sym6; dbl had the most stable
performance and accuracy for leaf loss rate estimation. @ The continuous wavelet transform of DSR could improve the accuracy
of leaf loss estimation; db1-PLSR (R}, =0. 934 0, RMSEy =0. 089 0) exhibited the most obvious improvement, achieving an R},
that was 0. 047 5 higher than that of DSR-PLSR and an RMSEy that was 0. 024 9 lower than that of DSR-PLSR. @& The estima-
tion accuracy of the PLSR and SVMR modelsestablished based on DSR-CWC was either similar to or better than that of the
SMLR models. DSR-CWC thus estimated leaf loss rate more effectively than DSR did. It can be seen that DSR-CWC has more
potential than DSR in estimating leaf loss rate, and it can provide important reference for remote sensing monitoring of forest

pests.

Keywords Erannis jacobsoni Djak; Leaf loss rate of larch; Differential spectral continuous wavelet coefficient; Findpeaks func-

tion; Continuous projection algorithm
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