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Severity Detecting of Pantana phyllostachysae Chao Infestation of Moso
Bamboo by Selecting Optimal Sentinel —2A MSI Features
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Abstract: Pantana phyllosiachysae Chao (PPC) is one of the most important leaf-eating pests of bamboo
forests in China. It has become a major factor threatening the health of Moso bamboo forest and restricting
the high quality and sustainable development of bamboo industry. It also has the characteristics of group-
occurring, periodicity, and extremely serious harm, etc. How to quickly and accurately detect the
damage of the Moso bamboo forest is a problem that needs to be solved at this stage. Whereas remote-
sensing products can support the quickly, accurate, and comprehensive monitoring of forest health.
Therefore, Sentinel — 2A MultiSpectral Instrument ( MSI) data, with three bands at the red-edge
position, was of great significance for pest and disease detection in forests. By screening 22 spectrally
derived indicators (e. g. leaf abscission, greenness and water content) using ANOVA combined with

recursive RFE, totally 10 features were finally obtained to identify PPC damage. Based on the above
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results, the XGBoost detection model was established to detect PCC damage with high recognition

accuracy. The results showed that Sentinel —2A MSI bands 6, 7, 8, and 8a exhibited strong responses to

PPC damage; the index constructed by the red-edge and near-infrared bands effectively reflected the

damage to bamboo forests; the overall detection accuracy of model was 83. 70% compared with 94. 72% ,
72.06% , 79.77% , and 92.41% for ‘ healthy’, ‘mildly damaged’, ° moderately damaged’, and

‘severely damaged’ categories, respectively. These results indicated that the XGBoost detection model

provided valuable support for the large-scale monitoring of pest damage to Moso bamboo forests.

Key words: Moso bamboo; damage detection; Pantana phyllostachysae Chao; Sentinel —2A MSI image ;

optimal features selection; XGBoost
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Fig.2 Reflectance spectra of bamboo forest with

differing degrees of pest damage
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Fig.4 Thematic maps of remote sensing indices

2.2.2 F:F ANOVA - RFE fSRAF L 3% 5 40 HF
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Tab.1 One-way ANOVA results of raw spectra
B H-Mi H-Mo H-S Mi—Mo Mi—S Mo-—S
2 0.2138 0.1046 0.0215° 0.8406 0.4828 0.5644
3 0.9004 0.7780 0.1993 0.9213 0.4499 0.4810
4 0.4521 0.0741 0.070 1 0.3838 0.5738 0.5505
5 0.7367 0.7617 0.060 3 0.9900 0.2515 0.2756
6 0.3532 0.0455" <0.0001™ 0.4819 0.0206" 0.0861
7 0.1206 0.0140" <0.0001™ 0.5656 0.0232* 0.0642
8 0.1479 0.0166" <0.0001™ 0.5297 0.0143* 0.0564
8a 0.2562 0.0321% <0.0001™ 0.5262 0.0293* 0.0945
11 0.5210 0.3435 0.0001™ 0.8670 0.0543 0.0660
12 0.6547 0.9176 0.0495 0.7342 0.3498 0.2070

T R 0.05 KT R, s FIR 0.01 K- TR, FIA,
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NDVL, 55, % S5 R H S I8 5 1A 8 5K ik
{1 AN [R) 448 J3E 45 o o, I 408 0 7 T A PR 2 TR A 5
T B 0 7 RE 7, £k 32 48 HO0F T XA BAF 1 R 1 g
Ji HEX T ERIEAE REAE P EAEN

Wi 137 BE 3 222 , T 2130 i B0 mT LA o 42 G AR 4 f) b
FE L ER T KRG AR T 45 45 B HLUFE [ ) D e
SERIEAS B X Bk AR Oy o SR G I
FFAE

x2 HXEHEREZFENSWER
Tab.2 One-way ANOVA results of correlation indices

i H- Mi H- Mo H-$S Mi — Mo Mi-S Mo—S$
LAI 0.0212* <0.0001* <0.000 1 0.0160" <0.000 1 * 0.003 8 **
NDVI 0.006 1 ** <0.000 1 * <0.000 1 ** 0.000 6 ** <0.000 1 ** 0.0010**
NDMVI 0.0059 ** <0.000 1 * <0.000 1 ** 0.0007 ** <0.000 1 ** 0.0005 **
TNDVI 0.006 5 ** <0.000 1 ** <0.000 1 ** 0.000 7 ** <0.000 1 ** 0.001 0 **
SAVI 0.007 7 ** <0.0001* <0.000 1 ** 0.209 3 0.000 7 ** 0.0189 "
SAVI, , 0.0181" 0. 000 2 ** <0.0001** 0.3058 0.0020* 0.0289 "
SAVI 4 0.0277" 0.000 4 ** <0.000 1 ** 0.347 6 0.003 0 * 0.0330"
SAVI , 0.0358 " 0. 000 8 ** <0.0001** 0.370 4 0.003 7 0.0352"
SAVI 5 0.0426" 0.001 1™ <0.0001* 0.3845 0. 004 2* 0.0364"
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reflectance for different infestation categories
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