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Quantitative evaluation on pest damage levels of Malus sieversii based on
spectral reflectance

LUO Qing-ging"®, HUANG Tie-cheng'**,  CHEN Shu-jiang'®, CHEN Meng-yu*, JIA Xiang'?, ZHU
Xuan®, LAI Feng-bing'®, WU Hong-gan®, ZHAO Wen-xia’, LI Chun-lei’, YAO Yan-xia’

(1.School of Geography and Tourism, Xinjiang Normal Unwversity, Urumqt 830054, China; 2.Urumqi Institute of Space Remote Sensing Applications, Uru-
mqi 830054, China; 3.Key Laboratory of Precision Forestry ,Beijing Forestry University , Beijing 100083, China ; 4.School of Foreign Languages ,Suzhou U-
nwversity of Science and Technology, Suzhou 215000, China; 5. Monash University , Melbourne 3800, Australia; 6.Reacher Institute of Rescource Information
Techniques, Chinese Academy of Forestry, Beijing 100091, China; 7.Key Laboratory of Forest Protection of the State Forestry Administration Research , In-
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Abstract:  The spectral reflectance characteristics

Y #5 H H#1:2019-03-15 of Malus sieversii were analyzed by spectral techniques
E€UA  E&KE A0 AR5 H (2016 YFC0501503 ) under different levels of damage by Agrilusmali
BRI P15 (1994-) 2, IR AT A W55 18 Matsumura, and the spectral data were used to conduct a

R BERIK, (E-mail ) 415225595@ qq.com quantitative analysis on the insect pests of Malus sieversii

BIRLEE : RETT, (E-mail) 2358223957@ qq.com trees. The 60 Malus sieversii hyperspectral data with
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different pest damage levels in the wild fruit forest of Gongliu County, Ili Kazakh Autonomous Prefecture, Xinjiang Uygur
Autonomous Region were used to analyze the spectral reflectance and first-order derivative spectral characteristics of insect
pests that were divided into four levels-healthy, mild, moderate and severe, and create red edge parameters. A detection
model of pest damage levels was constructed on the basis of six test parameters, and the accuracy of model was tested by the
data of verification group. The results showed that the spectral reflectance of Malus sieversii under healthy condition was
higher than that of Malus sieversii damaged by pests, and the more serious the damage was, the lower the reflectivity was.
The spectral characteristics of Malus sieversii destroyed by pests were that “green peak” position showed red shift, and “red
edge position” showed blue shift, especially for the severity level of pests; the near-infrared reflection peaks moved towards
the short waves. The red edge ratio vegetation index (RERVI) , red edge slope (RES) , red edgedifference vegetation index
(REDVI) and red edge area (REA) were significantly correlated with the pest damage levels, but the correlation between
red edge normalized difference vegetation index (RENDVI) and red edge position ( REP) and pest levels was not strong.
The detection precision and accuracy of multiple regression model composed of RERVI, RES, REDVI and REA as independ-
ent variables were above 0.7. Therefore, the pest damage levels of Agrilusmali Matsumura can be effectively detected

through the establishment of relevant parameters and models.
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Fig.1 Reflectance of Malus sieversii trees with different pest

damage levels
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Fig.2 Reflectance first derivative curves of Malus sieversii trees

with different pest damage levels
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Fig.3 Correlation between six detecting parameters and pest damage levels of Malus sieversii trees
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Table 3 Detecting models of pest damage levels of Malus sieversii trees
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