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Exceedance Probability of Streamflow Based on CWB’s Long-Term
Weather Outlook and Weather Outlook Uncertainty: A Case Study of
inflow of Shimen Reservoir
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Abstract

Central Weather Bureau (CWB) of Taiwan provides weather forecast products that
predict possible near future weather scenarios and had been used to evaluate future
hydrological conditions, such as the exceedance probability streamflow in literature. Previous
studies usually directly adept the probability provided by these weather products; however,
these products, e.g. "long-term weather outlook", which indicates the likelihood of categories
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of future long-term weather (precipitation and temperature) have inherent uncertainty.
Therefore, the probabilities of future weather categories should be modified based on
historical information. In other words, the posterior probability of each category that is
conditional on the CWB's weather outlook should be estimated. In this study, we applied a
linear method for classification called logistic regression to predict the likelihood of future
weather categories based on the given CWB's weather outlook. According to the posterior
probabilities, we generated the number of the time-series weather data belong each category
in the same ratio. We obtained the exceedance streamflow probability by applying the weather
series in a hydrological model and ranking the simulation results. Therefore, we provide a
novel application for original weather forecast products, and also demonstrated an example
with Shimen Reservoir’s inflow and the CWB’s monthly weather outlooks. The case study
results show that (a) the likelihood of a category indicated by the outlook was proportional to
the frequency of the category occurring, but not the same. (b) The hitting rate of the

classification was not obviously influenced by the lengths (52-205 weeks) of training data.
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