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Study on meteorological-hydrological drought characteristic variable response probability in upper reaches of the
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China; 3. College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling 712100, China)
Abstract: In order to reveal the response relationship between meteorological drought and hydrological drought
characteristic variables in upper reaches of the Hanjiang River Basin, the standardized precipitation index and standardized
runoff index were chosen to reflect the meteorological drought and hydrological drought, respectively, and the linear and
nonlinear function models were used to construct the meteorological-hydrological drought characteristic variable response
probabilistic model. Then, meteorological-hydrological drought characteristic variable probability curves were established
based on the Copula function coupled with the Bayesian network probabilistic model. The results show that the optimal
response models of meteorological-hydrological drought duration and intensity are the linear function model and the Gumbel
Copula function-based nonlinear model, respectively; the optimal joint distribution functions of drought duration and
intensity are the Frank Copula function and Gumbel Copula function, respectively; the response probability of hydrological
drought duration and intensity increases with the meteorological drought characteristic variables, and the rate of change of
response probability of hydrological drought decreases gradually, and finally tends to level off, and the rate of change of
response probability of hydrological drought intensity is low.
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Hanjiang River Basin
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Table 1 Meteorological-hydrological drought characteristic variables response model and validation results
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Fig.2 Goodness of fit of marginal distributions of drought characteristic variables for drought event pairs
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