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Inversion Model of Leaf Water Potential of Cinnamomum camphora
Dwarf Forests Based on Vegetation Index Optimized by CARS/RFG

Zhang Haina Ni Chengyang Lu Xianghui Zhang Yue Luo Xin Ma Fan
( Jiangxi Provincial Engineering Research Center of Seed-breeding and Utilization of Camphor Trees ,
Jiangxt University of Water Resources and Electric Power, Nanchang 330099, China)

Abstract: Leaf water potential (LWP) is a key indicator reflecting plant water status, and rapid and
accurate monitoring of LWP in Cinnamomum camphora dwarf forests is crucial for regulating forestland
water management strategies. Canopy spectral data of Cinnamomum camphora dwarf forests were collected
by using a drone-mounted multispectral camera. Through Pearson correlation analysis ( PCC ),
competitive adaptive reweighted sampling ( CARS) algorithm, and random frog ( RFG) algorithm,
combinations of vegetation indices that effectively reflect the water characteristics of Cinnamomum
camphora dwarf forests with low mutual redundancy were screened out. Then, multispectral inversion
models for LWP of Cinnamomum camphora dwarf forests were constructed by combining back propagation
neural network ( BPNN), radial basis function neural network ( RBFNN), random forest ( RF), and
eXtreme gradient boosting ( XGBoost). Finally, the optimal model was selected based on the evaluation
criteria of coefficient of determination (R*) and root mean square error ( RMSE). The results showed
that the RFG — XGBoost model was the optimal one for LWP inversion. For the training set in these two
stages, the R” values were 0. 994 5 and 0. 993 0, with RMSE values of 0. 081 1 MPa and 0. 052 6 MPa,
respectively ; for the test set, the R* values were 0. 806 6 and 0. 8225, with RMSE values of 0. 348 4 MPa
and 0. 119 1 MPa, respectively. It was concluded that the RFG — XGBoost model based on UAV
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multispectral images showed high accuracy in inverting LWP of Cinnamomum camphora dwarf forests,

demonstrating its application potential in quickly obtaining key information. The research results can

provide important scientific basis and technical support for water and fertilizer management in

Cinnamomum camphora forests.

Key words: Cinnamomum camphora dwarf forests; leaf water potential; UAV multispectral; feature

selection; machine learning
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Fig.2 Correlation coefficient between vegetation

index and LWP in different growth stages
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Fig.3 Neural network based inversion model of LWP of dwarf forest of Cinnamomum camphora ct. linalool in quick growth stage
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Fig.4 Neural network-based inversion model of LWP for dwarf forest of Cinnamomum camphora ct. linalool
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Fig.5 Decision tree based inversion model of LWP of dwarf forest of Cinnamomum camphora ct. linalool in quick growth stage
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Fig.6 Decision tree based inversion model for LWP of dwarf forest of Cinnamomum camphora ct. linalool in stable growth stage
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