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Abstract 

Drought forecasting using standardized metrics of rainfall is a core task in hydrology and water 

resources management. Standardized Precipitation Index (SPI) is a rainfall-based metric that 

caters for different time-scales at which the drought occurs, and due to its standardization, is 

well-suited for forecasting drought at different periods in climatically diverse region. This study 

advances drought modelling using multivariate adaptive regression splines (MARS), least square 

support vector machine (LSSVM), and M5Tree models by forecasting SPI in eastern Australia. 

MARS model incorporated rainfall as mandatory predictor with month (periodicity), Southern 

Oscillation Index, Pacific Decadal Oscillation Index and Indian Ocean Dipole, ENSO Modoki 

and Nino 3.0, 3.4 and 4.0 data added gradually. The performance was evaluated with root mean 

square error (RMSE), mean absolute error (MAE), and coefficient of determination (r
2
). Best 

MARS model required different input combinations, where rainfall, sea surface temperature and 

periodicity were used for all stations, but ENSO Modoki and Pacific Decadal Oscillation indices 

were not required for Bathurst, Collarenebri and Yamba, and the Southern Oscillation Index was 

not required for Collarenebri. Inclusion of periodicity increased the r
2
 value by 0.5–8.1% and 

reduced RMSE by 3.0–178.5 %. Comparisons showed that MARS superseded the performance 

of the other counterparts for three out of five stations with lower MAE by 15.0–73.9% and 7.3–

42.2%, respectively. For the other stations, M5Tree was better than MARS/LSSVM with lower 

MAE by 13.8–13.4% and 25.7–52.2%, respectively, and for Bathurst, LSSVM yielded more 

accurate result. For droughts identified by SPI  -0.5, accurate forecasts were attained by 
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