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Application of generalized additive model in summer runoff forecasting of Wujiang Basin
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Abstract: Based on the sea surface temperature (SST) indices in previous winters, a Generalized additive model (GAM) model was
constructed with four non-linear and nine linear indices, to simulate and forecast the summer runoff of Hongjiadu hydropower station on
the Wujiang Basin. Five evaluation indices were used to evaluate the simulation results of GAM and Generalized linear model (GLM) ,
including the Akaike information criterion ( AIC) , the root mean square error (RMSE) , the mean absolute error (MAE) , the linear
error in probability space (LEPS) and the linear correlation r. The results showed that the ratios of simulated data to real data by GAM
were smaller than those by GLM in AIC, RMSE and LEPS, while the linear correlation coefficient of GAM was obviously larger than
that of GLM, thus GAM performed better than GLM. Leave-one-out Cross validation was used to forecast the summer runoff of
Hongjiadu hydropower station with GAM and GLM, respectively. The forecast results indicated that the correlation coefficient between
the GAM result and observed data was improved to 0. 41 and predicated data with relative error less than 30% was more than 60% .
The prediction error of GAM was around 10% in the typical flood year of Hongjiadu and less than 10% in the typical dry year. It can
be concluded that the prediction accuracy was improved in GAM compared with that in GLM. Consequently, considering the the non-
linear relationship between runoff and prediction factors, the use of GAM in runoff forecasting can effectively improve the simulation

result and prediction accuracy than the linear regression model.

Key words: Generalized additive model (GAM) ; Generalized linear model (GLM) ; Leave-one-out cross validation; summer runoff;
SST factors
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