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Abstract : Pine wilt disease (PWD) is a forestry pest epidemic that poses a major threat to the survival
ofpine trees. High-resolution satellite remote sensing is an effective approach for identifying PWD-infected

pine trees. The Terrestrial Ecosystem Carbon Inventory Satellite ( Goumang Satellite ) ,which was launched
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on August 4,2022 ,has a four-band camera with a spatial resolution of more than 2m. The purpose of this
paper is to investigate the vegetation index( VI) threshold approach for demonstrating PWD detection using
Goumang Satellite multispectral data. Based on the multispectral characteristics of PWD discolored pine
trees, an identification strategy based on two biomass-related and pigment-related Vls is proposed and a
pine wilt disease index( PWDI ) is designed. A test of PWD identification was conducted in Qixia City,
Shandong Province. The results demonstrated that the double-Vls identification method outperformed the
single-VI strategy , with the combination of PWDI and NDVI having the best PWD recognition capacity,
with an overall accuracy of 84.5% ,followed by the combinations of NWI-NDVI and NGRDI-NDVI. PWDI
outperformed the other five examined VIs in terms of identification performance while using a single-VI
method. This research demonstrates that the Goumang Satellite has a high potential for rapid and reliable
detection of PWD discolored pine trees,and that the suggested double-Vls identification technique and the
new PWDI can serve as a model for other comparable satellites used for PWD monitoring.

Key words ; pine wilt disease ,remote sensing, Terrestrial Ecosystem Carbon Inventory Satellite , Goumang,,
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Fig. 1 Study area and Terrestrial Ecosystem Carbon Inventory Satellite( Goumang ) imagery
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Tab. 1 Band settings of multispectral camera on Terrestrial

Ecosystem Carbon Inventory Satellite ( Goumang)
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Fig. 2 Goumang Satellite multispectral reflectance of pine wild disease discolored trees and other ground objects
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Fig. 3 Flow chart of satellite identification of pine wild disease

discolored trees based on vegetation index threshold method
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Tab. 2 Calculation of vegetation index from Goumang Satellite multispectral data

g e ] AR S 30k
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Triangular greenness index TGI TGI= -0.5x ( (660 —485) x (B3 -B2) — (660 —555) x (B3 -B1)) [24]
Normalized green-red difference index NGRDI NGRDI = (B2 -B3)/(B2 +B3) [25]
Green chlorophyll index Clypeen Clyee, =B4/B2 -1 [26]
Normalized wilt index NWI NWI = — NGRDI x (NDVI + NGRDI) [27]
Pine wilt disease index PWDI PWDI = - NGRDI x NDVI/B2 PN
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Fig.4 The UVA imagery ,satellite imagery,and vegetation index

horizontal profile at the location of a pine wild disease discolored tree
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Tab.3 Comparison of identification accuracyof pine wild disease discolored trees with different vegetation indexand combinations
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Fig. 6 Satellite mapping results of pine wild disease discolored
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