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Other supporting information:

Supplementary tables are provided in Excel and CSV formats not contained in this PDF.

Additional data and code are available on GitHub (https://github.com/KalmiaLatifolia/Trait-Importance ) and archived on Zenodo (https://doi.org/10.5281/zenodo.19445139 ). 
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Figure S1. Correlation matrix of ecological variables. Hierarchical clustering (UPGMA method) of spearman’s correlations. Variable labels are colored based on category: foliar traits (red), forest structure (yellow), phenology (orange), climate (blue), terrain (green), and disturbance (purple).
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Figure S2. Correlation matrix of normalized species detections. Hierarchical clustering (UPGMA method) of spearman’s correlations. Vocal activity rates normalized using the NFPD function. 
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Figure S3. Species whose relative abundance model RMSE values significantly improved with the inclusion of foliar traits (red), forest structure (yellow), climate (blue), phenology (orange), terrain (green), or disturbance variables (purple). This figure differs from Figure 3 in that it presents RMSE values instead of R2 values.


[image: ]

Figure S4. Paired differences in model accuracy (delta R2) for each species when each variable category is included, across 100 resampling replicates. Positive values indicate that the category improved model accuracy. All 86 retained species are shown in every panel; species passing the Benjamini-Hochberg corrected threshold (q < 0.05) are shown in colour, and those that did not are shown in grey. The dashed line indicates no change.
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Figure S5. Foliar nitrogen concentrations (mg/g) of selected common tree species from the Sierra Nevada. Measurements originate from the TRY plant trait database and the SHIFT campaign.  
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Figure S6. Foliar phosphorus concentrations (mg/g) of selected common tree species from the Sierra Nevada. Measurements originate from the TRY plant trait database and the SHIFT campaign.  
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Figure S7. Foliar sulfur concentrations (mg/g) of selected common tree species from the Sierra Nevada. Measurements originate from the TRY plant trait database and the SHIFT campaign.  
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Figure S8. Foliar potassium concentrations (mg/g) of selected common tree species from the Sierra Nevada. Measurements originate from the TRY plant trait database and the SHIFT campaign.  
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Figure S9. SHAP importance of spatial variables in xgboost models predicting species normalized relative abundance. Boxplots show the distribution of SHAP importances across 100 iterations. Variables are colored by category: foliar traits (red), canopy structure (yellow), phenology (orange), climate (blue), terrain (green), and disturbance (purple). 
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