Additional File 16. Predictive Model Performance Metrics
Abundance Predictive Model
The model demonstrated good predictive performance against novel data from the 2025 season in Davis, with a mean RMSE of 141.7 (95% CrI:128.7 - 158.1) and MAE of 70.4 (95% CrI: 60.5 - 85.5). Spearman’s correlation between predicted and observed Cx. tarsalis per trap night was 0.65 (p < 0.001). The final model log posterior predictive density (LPPD) was -2877.5. The model was superior to a naive baseline of mean observed abundance (ΔLPPD per observation = 0.22), with a ~25% improvement in predictive density (e0.22 = 1.25).
Predictive performance was strong when tested against data from Woodland between 2016 – 2024. Mean RMSE was 117.5 (95% CRI: 94.1 - 175.7), mean MAE was 54.4 (95% CrI: 44.2 - 72.7), and Spearman’s correlation between rates of predicted versus observed Cx. tarsalis abundance was 0.74 (p < 0.001). The LPPD of the final model was –4838.1. Relative to the naïve baseline model predicting the mean abundance, predictive performance improved substantially (ΔLPPD per observation = 1.4), corresponding to a 305% increase in predictive density (e¹·⁴⁰ = 4.05).
Prevalence Predictive Model
The model’s mean Brier score when tested against Davis 2025 data was 0.05 (95% CrI: 0.05 - 0.06). Using a constant baseline model in which the probability of a positive pool was estimated as the mean positivity rate across all observed pools, the final model achieved a mean scaled Brier score of 0.03 (95% CrI: −0.12 - 0.09). This indicates that, on average, the predictive model provided modest (~2.7%) improvement over the baseline. However, the credible interval included values below zero, suggesting that the model the predictive model underperformed the baseline under some posterior draws. The LPPD of the final model was –271.4, and predictive performance was improved compared to the mean baseline model (ΔLPPD per observation = 0.03), assigning approximately 3% more predictive density to the true outcome (e0.0289 = 1.03). Predictive performance improved when evaluated using Woodland 2016 – 2024 data, with a mean Brier of 0.08 (95% CrI: 01 – 0.09). Relative to the baseline model, the predictive model achieved a mean scaled Brier score of 0.09 (95% CrI: 0.04–0.13), corresponding to an average improvement of 9.1% and consistent improvement over the baseline across all posterior draws. The LPPD of the final model was –449.4. Predictive performance was greater than that of the baseline model (Δ LPPD per observation = 0.05), with approximately 5% more predictive density assigned to the true outcome (e0.0521 = 1.05). 

