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Integrating Objective Seasonal Progression and Weather Type Diagnosis
for Drought Early Warning in Taiwan
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Abstract

Droughts are often associated with precipitation and atmospheric circulation anomalies at the
subseasonal-to-seasonal (S2S) timescale. Developing S2S climate monitoring techniques is therefore essential for
enhancing drought early warning capabilities.

In this study, we established a "seasonal calendar” framework consisting of six sub-seasons annually, based on
literature related to the East Asian monsoon studies. Using 44 years of high-resolution CFSR reanalysis data, we
developed an objective method for diagnosing sub-seasonal progression through a deep learning approach. This
method combines feature extraction and similarity comparison to determine which seasonal phase the current
atmospheric circulation state best corresponds to and to assess whether the season is progressing earlier, later, or on
time. A comparison between our diagnosed onset dates of the Taiwan Meiyu season (i.e., South China Sea monsoon)
over the past 44 years and those defined in the literature shows good agreement, demonstrating the method’s
applicability.

Furthermore, under the seasonal calendar framework, we developed a machine learning-based weather type
identification technique that incorporates not only multivariable East Asian circulation fields but also Taiwan’s
precipitation patterns. Integrating this technique with the seasonal progression diagnostics enables the interpretation of
precipitation anomalies from both subseasonal and synoptic-scale perspectives. Using the Meiyu season as an
example, we demonstrate the application of these techniques in supporting drought early warning information.



The seasonal progression monitoring procedure has been operationalized, and the weather type identificaiton
system is currently being integrated. Both products have been incorporated into the drought early warning platform to
provide real-time monitoring services.
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