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Water resource drought early warning system for reservoirs
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Abstract

This study aims to develop water resource drought early warning system based on linear
discriminant analysis (LDA) and quadratic discriminant analysis (QDA) for Shimen, and
Zengwen—Wushantou Reservoirs in Taiwan. The objective is to predict reservoir water
conditions as either “normal” or “alert” for one-month and three-month lead times, providing a
scientific basis for initiating relevant drought response measures. Synthetic minority
oversampling technique (SMOTE) was applied to address imbalance number of normal or alert
data. Model inputs comprise combinations of standardized hydrological indicators at various
temporal scales, including the standardized precipitation index, standardized reservoir storage
index, and standardized streamflow index, while the output variable is the classified reservoir
water status (normal or alert). LDA and QDA were employed to build the early warning models,
with the best-performing input combinations determined based on the classification accuracy.
The results suggest that for one-month-ahead warning, QDA with SMOTE performs the best
for Shimen and Zengwen—Wushantou Reservoirs, with the validation accuracy of 0.92 and 0.88,
respectively. For three-month-ahead warning, the optimal models are QDA with SMOTE for
Shimen and Zengwen—Wushantou Reservoirs (with the accuracy of 0.87 and 0.86, respectively).

Keywords: drought early warning system, water resources, linear discriminant analysis,
quadratic discriminant analysis, synthetic minority oversampling technique
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