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Table 2 The AIC and p value of the K-S test found for different distributions fitted to three-month seasonal flow volumes
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Abstract: Forecasting of hydrological drought plays an important role in the decision-making process of water
resources management. Bayesian networks provide an elegant tool to reflect the autocorrelation in the runoff
record and develop the conditional probabilities, furnishing a framework for various types of probabilistic
drought forecasting. This study presents a Bayesian probabilistic forecasting model based on best-fitted first-or-
der copula functions. Standardized runoff index (SR/) is used to characterize the historical hydrological
droughts and forecast probabilistic drought by season runoff correlations of a target season with the previous
seasons in future. We used the Xidaqgiao hydrological station in the Aksu River, sub-basin of the Trim River Ba-
sin of Xinjiang as a case, and apply the Bayesian probabilistic forecasting model to forecast the probability of
autumn drought during the period 2000-2010 based on data from the previous summer, and testing the accura-
cy of the model. The results show that the probability of an autumn drought in the Aksu River Basin during
2001-2009 was low (24%-38%), with mainly abnormal and moderate droughts, whereas drought was very like-
ly to occur in 2010 (95%), with the probability of occurrence of an exceptional drought being as high as 81%.
The model is reliable and can forecast hydrological drought in the next season when current hydrological con-
ditions are known. And the model can quantitatively express the uncertainty of hydrological drought and then
improve its prediction accuracy. It does not require the linear assumption of normality and has a wide range of
applications. The model provides an useful tool for uncertainty modeling through a probabilistic representation
of model parameter uncertainty, developing conditional probabilities for given forecast variables, and returning
the highest probable forecast along with an assessment of the uncertainty around that value. However, this
study only selects the highest seasonal correlation as a condition, and further studies of hydrological drought
forecasting are needed using high-dimensional copula functions. Furthermore, it’ s a very urgent task to use

more hydrological sites to forecast regional hydrological drought.

Keywords: drought; forecast; Bayesian; Copula function; the Aksu River



