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II-Spillover onset PDFs 

  



III-Rate of spillover function 

   

  

IV-Evaluation results 
Annual sum of logarithmic scores plots 

 



 

 

Annual NRMSE plots 

  

   

  

  



 

V-Leave-one-year-out cross validation for spillover severity prediction 
This section presents plots of the predicted Poisson distribution generated from the leave-one-

year-out cross-validation for spillover severity prediction at time points with reported cases. The 

area under the curve corresponding to the bin containing the observed value is shaded in green. 

As described in the manuscript, the logarithm of this bin probability serves as the logarithmic 

score. 

1.2.2.1 Logarithmic comparison of the models-Riverside County, California (2006-2024): 



 

 

 

 

 



 

1.2.2.2 Predicted Poisson and NB pmfs and logarithmic score-Riverside County, California: 
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1.2.2.3 Logarithmic comparison of the models-Orange County, California (2006-2024): 





 

1.2.2.4 Predicted Poisson and NB pmfs   and logarithmic score-Orange County, California: 
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1.2.2.5 Logarithmic comparison of the models-Los Angeles County, California (2006-2024): 





 

1.2.2.6 Predicted Poisson and NB pmfs and logarithmic score- Los Angeles County, California: 
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1.2.2.7 Logarithmic comparison of the models-Dallas County, Texas (2014-2024): 



 

1.2.2.8 Predicted Poisson and NB pmfs and logarithmic score-Dallas County, Texas: 
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1.2.2.9 Logarithmic comparison of the models-Harris County, Texas (2011-2024): 



 

1.2.2.10 Predicted Poisson and NB pmfs and logarithmic score-Harris County, Texas: 
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1.2.2.11 Logarithmic comparison of the models-Duval County, Florida (2010-2024): 



 

1.2.2.12 Predicted Poisson and NB pmfs and logarithmic score-Duval County, Florida: 
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1.2.2.13 Annual sum of logarithmic scores plots 

 

 

 



1.2.2.14 Annual NRMSE plots 

  

   

  



1.2.2.15 Risk maps 
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VI-Retrospective forecast for risk severity 
1.2.3.1 Logarithmic score plots for Riverside County, 2023 

This section presents plot of the predicted Poisson distribution generated from the retrospective 

forecast for spillover severity prediction for 2023 at time points with reported cases. The area 

under the curve corresponding to the bin containing the observed value is shaded in green. As 

described in the manuscript, the logarithm of this bin probability serves as the logarithmic score. 



1.2.3.2 Comparison of null baseline, NB and Poisson model for Riverside County, 2023 

 

1.2.3.3 Predicted Poisson and NB pmf and logarithmic score for Riverside County, 2023: 

We have used the data (2006-2021) to predict the result for 2023. 





 

 

1.2.3.4 Temporal risk map for Riverside County-retrospective forecast 2023. 

For the following risk map, we have used data 2006-2021 to establish the Poisson model and 

used that to forecast the severity of the risk for 2023. 

 

 

1.2.3.5 Logarithmic score plots for Riverside County, 2024 

This section presents plot of the predicted Poisson distribution generated from the retrospective 

forecast for spillover severity prediction for 2024 at time points with reported cases. The area 

under the curve corresponding to the bin containing the observed value is shaded in green. As 

described in the manuscript, the logarithm of this bin probability serves as the logarithmic score. 



1.2.3.6 Comparison of null baseline, NB and Poisson model for Riverside County, 2024 
  

 

 

 

1.2.3.7 Predicted Poisson and NB pmf and logarithmic score for Riverside County, 2024 

We have used the data (2006-2023) to predict the result for 2024. 



 

1.2.3.8 Temporal risk map for Riverside County-retrospective forecast 2024. 

For the following risk map, we have used data 2006-2023 to establish the Poisson model and 

used that to forecast the severity of the risk for 2024. 

 

1.2.3.9 Logarithmic score plots for Orange County, 2023 
This section presents plot of the predicted Poisson distribution generated from the retrospective 

forecast for spillover severity prediction for 2023 at time points with reported cases in Orange County, 

California. The area under the curve corresponding to the bin containing the observed value is shaded in 

green. As described in the manuscript, the logarithm of this bin probability serves as the logarithmic 

score. 



1.2.3.10 Comparison of null model and Poisson model for Orange County, 2023 

 

1.2.3.11 Predicted Poisson and NB pmf and logarithmic score for Orange County, 2023 
We have used the data (2006-2022) to predict the result for 2023. 



 

1.2.3.12 Temporal risk map for Orange County-retrospective forecast 2023. 
For the following risk map, we have used data 2006-2022 to establish the Poisson model and used that 

to forecast the severity of the risk for 2023. 

 

 



  

1.2.3.13 Logarithmic score plots for Orange County, 2024 
This section presents plot of the predicted Poisson distribution generated from the retrospective 

forecast for spillover severity prediction for 2024 at time points with reported cases in Orange County, 

California. The area under the curve corresponding to the bin containing the observed value is shaded in 

green. As described in the manuscript, the logarithm of this bin probability serves as the logarithmic 

score. 

1.2.3.14 Comparison of null model and Poisson model for Orange County, 2024 

 

1.2.3.15 Predicted Poisson and NB pmf and logarithmic score for Orange County, 2024 
 

 



1.2.3.16 Temporal risk map for Orange County-retrospective forecast 2024 

 

1.2.3.17 Logarithmic score plots for Los Angeles, 2023 
This section presents plot of the predicted Poisson distribution generated from the retrospective 

forecast for spillover severity prediction for 2023 at time points with reported cases in Los Angeles 

County, California. The area under the curve corresponding to the bin containing the observed value is 

shaded in green. As described in the manuscript, the logarithm of this bin probability serves as the 

logarithmic score. 

1.2.3.18 Comparison of null baseline, Nb, and Poisson model for Los Angeles County, 2023 

 

1.2.3.19 Predicted Poisson and NB pmf and logarithmic score for Los Angeles County, 2023 
We have used the data (2006-2022) to predict the result for 2023. 







 

1.2.3.20 Temporal risk map for Los Angeles County-retrospective forecast 2023. 
For the following risk map, we have used data 2006-2022 to establish the Poisson model and used that 

to forecast the severity of the risk for 2023. 

 

1.2.3.21. Logarithmic score plots for Los Angeles County, 2024 
This section presents plot of the predicted Poisson distribution generated from the retrospective 

forecast for spillover severity prediction for 2024 at time points with reported cases in Los Angeles 

County, California. The area under the curve corresponding to the bin containing the observed value is 

shaded in green. As described in the manuscript, the logarithm of this bin probability serves as the 

logarithmic score. 



1.2.3.22 Comparison of null model and Poisson model for Los Angeles County, 2024 

 

1.2.3.23 Predicted Poisson and NB pmf and logarithmic score for Los Angeles County, 2024 



 



1.2.3.24 Temporal risk map for Los Angeles County-retrospective forecast 2024 

 

1.2.3.25 Logarithmic score plots for Dallas County, 2023 
This section presents plot of the predicted Poisson distribution generated from the retrospective 

forecast for spillover severity prediction for 2024 at time points with reported cases in Dallas County, 

California. The area under the curve corresponding to the bin containing the observed value is shaded in 

green. As described in the manuscript, the logarithm of this bin probability serves as the logarithmic 

score. 

1.2.3.26 Comparison of null baseline, NB, and Poisson model for Dallas County, 2023 

   

 



1.2.3.27 Predicted Poisson and NB pmf and logarithmic score for Dallas County, 2023 



 



1.2.3.28 Temporal risk map for Dallas County-retrospective forecast 2023 

 

1.2.3.29 Logarithmic score plots for Dallas County, 2024 
This section presents plot of the predicted Poisson distribution generated from the retrospective 

forecast for spillover severity prediction for 2024 at time points with reported cases in Dallas County, 

California. The area under the curve corresponding to the bin containing the observed value is shaded in 

green. As described in the manuscript, the logarithm of this bin probability serves as the logarithmic 

score. 

1.2.3.30 Comparison of null baseline, NB, and Poisson model for Dallas  County, 2024 

   

 

 



1.2.3.31 Predicted Poisson and NB pmf and logarithmic score for Dallas County, 2024 

       



 



1.2.3.32 Temporal risk map for Dallas County-retrospective forecast 2024 

 

1.2.3.33 Logarithmic score plots for Harris County, 2023 
This section presents plot of the predicted Poisson distribution generated from the retrospective 

forecast for spillover severity prediction for 2023 at time points with reported cases in Harris County, 

California. The area under the curve corresponding to the bin containing the observed value is shaded in 

green. As described in the manuscript, the logarithm of this bin probability serves as the logarithmic 

score. 

1.2.3.34 Comparison of null baseline, NB, and Poisson model for Harris County, 2023 

   

 

1.2.3.35 Predicted Poisson and NB pmf and logarithmic score for Harris County, 2023 
 



 

1.2.3.36 Temporal risk map for Harris County-retrospective forecast 2023 

 

           

1.2.3.37 Logarithmic score plots for Harris County, 2024 
This section presents plot of the predicted Poisson distribution generated from the retrospective 

forecast for spillover severity prediction for 2024 at time points with reported cases in Harris County, 

California. The area under the curve corresponding to the bin containing the observed value is shaded in 

green. As described in the manuscript, the logarithm of this bin probability serves as the logarithmic 

score 

1.2.3.38 Comparison of null baseline, NB, and Poisson model for Harris County, 2024 
 

 



      

 

1.2.3.39 Predicted Poisson and NB pmf and logarithmic score for Harris County, 2024 





 

1.2.3.40 Temporal risk map for Harris County-retrospective forecast 2024 

          

1.2.3.41 Logarithmic score plots for Duval County, 2019 
This section presents plot of the predicted Poisson distribution generated from the retrospective 

forecast for spillover severity prediction for 2019 at time points with reported cases in Duval County, 

California. The area under the curve corresponding to the bin containing the observed value is shaded in 



green. As described in the manuscript, the logarithm of this bin probability serves as the logarithmic 

score 

1.2.3.42 Comparison of null baseline, NB, and Poisson model for Duval County, 2019 

 

1.2.3.43 Predicted Poisson and NB pmf and logarithmic score for Duval County, 2019 

 

 



                       

 

  

1.2.3.44 Temporal risk map for Duval County-retrospective forecast 2019 

 

1.2.3.45 Logarithmic score plots for Duval County, 2024 
This section presents plot of the predicted Poisson distribution generated from the retrospective 

forecast for spillover severity prediction for 2024 at time points with reported cases in Duval County, 

California. The area under the curve corresponding to the bin containing the observed value is shaded in 

green. As described in the manuscript, the logarithm of this bin probability serves as the logarithmic 

score 

 

 

 



1.2.3.46 Comparison of null baseline, NB, and Poisson model for Duval County, 2024 

 

1.2.3.47 Predicted Poisson and NB pmf and logarithmic score for Duval County, 2024 

                      



 

 1.2.3.48 Temporal risk map for Duval County-retrospective forecast 2024 

 

VII-Long-term climatic trends and the risk of spillover 
The following figures presents the plotted number of risky days along with the fitted linear regression 

line. 
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Riverside County: 

 

Los Angeles County: 

  

VIII-Credible Intervals and PDF for retrospective onset 
Orange County-2023 





 

Orange County-2024 





 

Riverside County 2023: 





 

Riverside County 2024: 







 

Los Angeles County 2023: 



 



 

Los Angeles County 2024: 





 

IX- Winter-spring effect of temperature on the severity 
Real temperature 



 

Cooler temperature (by -3) 

 

Hotter temperature (by +3) 



 

X-Risk maps 
Riverside County 
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XI-Zero cases years 
Riverside County 2010-2022 



 

Dual County 2017,2020,2021,2022,2023 





 

XII-Mosquito profiles curves M(t) and spillover times. 
4.1 Orange County 





 



 

 



4.2 Riverside County 







 

 

4.3 Los Angeles County 









 

 

 

 



4.4 Harris County 





 

 



4.5 Dual County 



 

 


