Highlight
1. Hybrid BP models (ACO-BP, BSA-BP and CSO-BP) were proposed for estimating ETO in southern China.
1. T, n and RH were the main factors affecting ETO prediction.
1. ELM model outperformed the unoptimized BP with higher accuracy and smaller time cost for estimating ETO. 
1. The ACO, BSA and CSO algorithms can effectively improve the accuracy of the BP model, and hybrid BP models exhibit high accuracy than the ELM model.
1. CSO-BP models had the highest accuracy and shorter time cost in southern China for estimating ETO.
